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METEOROLOGY. 
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(1.)  Thk  condition  of  Man  U so  intimately  connecUd 
with  the  various  phenomena  of  the  atmosphere,  that  he 
may.  without  impropriety,  be  reicarded  as  a Metcorolo* 
fpst  by  nature.  In  ail  the  varied  circumstances  of  his 
slate,  whether  as  a wild  and  uncultivated  savage,  ei* 
posed  to  the  fury  and  inclemency  of  the  weather,  or  in 
the  first  stages  ofhis  civilization,  when  he  has  discovered 
some  feeble  means  by  which  he  can  shelter  faimselffTom 
the  descending  torrent  and  the  scorching  energy  of  the 
Mim;  or  when,  as  a shepherd  and  agriculturist,  his  in- 
terest leads  him  to  watch  with  more  anxiety  the  varying 
aspect  of  the  sky,  or  as  a mariner  to  connect  the  agita- 
tions of  the  ocean  with  the  terrible  force  of  the  sweep- 
ing wind,  he  finds  much  ofhis  happines-s,  and.  at  times, 
even  his  safety  and  existence,  identified  with  the  mighty 
aiKl  changeful  character  of  the  greet  fluid  ocean,  in 
which  it  Km  pleased  the  Almighty  to  place  him. 

(2.)  It  would  be  difficult  to  trace  die  probable  steps  by 
which  Mao.dnringa  long  succession  ofAges,  has  arrived 
at  his  present  limited  knowledge  of  atmospherical  pheno. 
mena.  The  great  causes  which  impeded  the  general 
march  of  Physical  Science,  necessarily  exercised  their  in- 
fluence on  Ihis  branches  on  others;  and  when  we  consider 
the  peculiariy  intricate  conditions  connected  with  every 
atmospherical  problem  ; the  large  advances  that  must 
he  made  in  many  capital  portions  of  knowledge,  before 
one  successful  step  can  be  made  in  this ; the  subtile 
nature  of  the  medium  which  is  the  subject  of  investi- 
gation ; its  singular  relations  to  moisture;  the  changes 
it  undergoes  will  every  alteration  of  temperature;  in 
one  region  influe  iced  by  the  full  power  of  a vertical 
sun,  a^  ill  another  chilled  by  the  frozen  masses  of  the 
Polar  zones ; altering  iU  circumstances  on  lofty  hills, 
and  again  assuming  new  conditions  in  valleys ; the 
ish  od-  of  the  West  receiving  the  air  that  a few  hours 
before  lingered  over  the  countries  of  the  East ; the  warm 
breath  of  the  South  softening  the  rigours  of  the  colder 
regions  of  the  North;  the  vapour  rising  from  the 
bosom  of  the  Atlantic,  dropping  richness  and  fertility 


on  the  verdant  shores  of  Britain;  all  these,  and  a Mcieor- 
thousand  more  complicated  inquiries,  beset  the  invest!-  olofy. 
gotor  at  the  very  threshold  of  Meteorology,  stimu- 
fating  him  to  ardent  investigation,  and  inspiring  him 
with  wholesome  caution. 

(3.)  Meteorology,  therefore,  is  not  an  insulated  de-  Co«wct«l 
partment  of  knowledge,  detached  from  every  other,  but  many 
U intimately  related  to  many  of  Its  most  important 
branches.  With  Chemistry,  for  example,  it  sUnds  con- 
nected  in  a highly  interesting  manner,  and  is  blended  koJlTled#*. 
with  almost  every  page  of  its  splendid  History.  The 
Chemical  constitution  of  the  atmosphere,  must  at  all  WUh  Cbe- 
times  have  been  an  interesting  object  of  research  ; and  miwry. 
ill  later  days,  when  this  beautiful  branch  of  inquiry 
has  assumed  so  perfect  a form,  and  unravelled  so  many 
of  the  hidden  mysteries  of  Nature,  its  relations  to 
Meteorology  have  been  cmitemplated  with  redoubled 
interest.  With  the  properties  ^ Heat,  and  with  the  Hc«i. 
distribution  of  temperature  over  the  varied  and  unequal 
surface  of  the  globe,  Meteorology  ueceasarily  holds  an  in- 
timate connecUoa.  The  principles  are  singularly  curious 
which  mark  the  gradations  of  climate,  and  disclose  the  GndatmtK 
interesting  system  of  changes  by  which  the  atmospheric 
currents  are  produced;  amf  a fertile  and  instructive 
branch  of  inquiry  is  opened  by  tracing,  amidst  the  ap- 
parent uncertainty  which  characterises  these  diversified 
operations,  something  like  the  existence  of  laws ; and 
by  endeavouring  to  embody,  in  general  analyilcal  forms, 
representative  values  for  them.  It  is  thus  that  the 
Meteorologist  has  been  enabled  to  obtain  at  the  level  of 
the  sea,  an  approximative  value  of  the  temperature  of 
his  place  of  observalion ; and  it  is  some  evidence  that 
a few  successful  steps,  at  least,  have  been  made  in  the 
inquiry,  when  the  n>etn  temperature  of  a place  can 
thus  ^ obtained,  sometimes  within  the  fniction  of  a OndMion* 
degree.  Connected  also  with  the  same  inquiry,  is  the  ^**»P*f* 
consideration  of  the  laws  which  mark  the  grndutions  ** 

of  temperature,  as  we  ascend  above  the  Eortn.  There  Uiove  tht 
are  approximative  laws  which  the  ingenuity  of  the  Rarxk 
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Scu'iiliRc  Meteorolog^ist  has  reached,  which  connect 
the  temperature  of  the  loftier  reipoiis  of  the  air  wiUi 
that  of  strata  more  accessible  to  Man  ; and  in  foilowini^ 
up  the  g^radiia)  system  of  changes  which  mark  the  de- 
crements of  Heal,  to  the  point  at  which  water  con- 
geals. he  has  been  enabled  tr>  hx  in  every  latitude  the 
limits  of  perpetual  frost  in  the  air  { tracing  it  to  ita 
greatest  point  of  elevation  between  the  tropics,  follow- 
ing it  as  it  descends  in  the  temperate  regions,  until  it 
sinks  to  its  lowest  possible  level  in  the  frigid  zones.  In 
tracing  also  the  varying  altitudes  of  this  magnificent 
plane  during  the  uncertain  vicissitudes  of  the  seasons  ; 
marking  its  a.scent  during  Ute  tide  of  summer,  and  its 
descent  when  chilled  by  Ute  blasts  of  winter;  Ita 
Northern  portion  rising,  when  by  the  increments  of  the 
solar  declination  the  temperature  of  Europe  and  Asia 
are  augmented ; or  its  Southern  portion  falling,  as  cor- 
responding regions  of  the  globe  lose  u pari  of  the  sun's 
vivifying  power, — the  subject  has  become  connected  with 
many  other  departments  of  the  Natural  Sciences,  with 
the  Geographical  distribution  of  plants,  for  example, 
and  has  given  to  Meteorology  another  claim  to  high  and 
attentive  ctuisidemlioo. 

(4.)  With  all  the  inquiries  connected  with  radiant  Heat, 
the  subject  of  Meteorology  is  also  most  intimately  con- 
nected. The  atmosphere  is  influenced  in  dilf'crcnl  forms 
by  the  innumerable  objects  of  the  material  world,  each 
having  a radiating  power  of  iu  own,  and  all  exercising 
an  influence  on  the  air.  To  trace  in  their  fullest 
extent  all  the  conditions  connected  with  solar  radiation, 
it  became  necessary  for  the  .Metcijrulogist  to  mea.stire 
its  cH'ecls  in  ditferenl  latitudes ; to  follow  its  changing 
influence  througli  the  difierent  months  of  the  year; 
to  estimate  its  progress  during  the  several  hours  of 
the  day ; to  trace  its  power  on  the  vnrietl  tribes  of 
vegetation ; and  to  discover,  under  all  its  diversified 
circumslunces,  its  maximum  force.  In  like  manner,  in 
order  to  trace  the  laws  which  regulate  terrestrial  radia- 
tion, the  Meleomlogist  has  fouml  the  extent  of  its  power 
indifferent  latitudes;  compared  itsinfluence  upon  plains 
and  mminlains,  and  measured  its  effects  in  the  several 
mouths.  All  these  inquiries  Imve  much  extendeil  the 
labours  of  the  Meteorologist,  and  opened  to  him  most 
fertile  and  instructive  fields. 

(b.)  While,  by  the  agency  of  tlie  Thermometer,  these 
interesting  phenomena  have  been  disclosed,  the  Baro- 
meter has  unfolded  the  most  singular  relations  respecting 
the  density  of  the  air.  Tlie  early  cultivators  of  Meteor- 
ology  must  have  almost  despaired  of  being  able  to  trace 
any  thing  like  uniformity,  amidst  the  incessant  fluctua- 
tions which  the  Barometer  displayed.  Influenced,  ap- 
parently, hy  a multitude  of  capricious  causes,  it  must 
have  seemed  us  if  no  clue  existed  by  which  any 
resemblance  to  a law  could  lie  detected;  yet  luter 
observers,  employiug  instnimenls  of  a more  perfect 
construction,  and  extending  their  observations  over  a 
longer  period  of  time,  have  arrived  at  many  important 
Conclusions  of  the  greatest  interest  to  Meteorology,  and 
to  the  Physical  Sciences  in  general.  One  of  the  most 
useful  of  these,  is  that  equality  of  pressure  which  the 
mean  altitude  of  the  Barometer,  at  the  level  of  the  sea, 
has  in  every  latitude  disclosed,  and  which,  as  a standard 
in  so  many  interesting  Physical  investigations,  is  of 
very  great  importance.  In  the  applications  of  this 
iuHtrument,  also,  to  many  Important  objects  connected 
with  Physical  Geography;  in  making  us  better  ac- 
quainted, for  example,  with  the  varied  irregularities 


existing  on  the  surface  of  the  globe ; determining  tlie  Meteor- 
altitudes  of  the  lofllest  mountains,  fixing  the  elevations 
of  the  sources  of  rivers,  and  of  the  positions  of  cities 
which  the  enteqirisc  of  Man  has  reared,  in  many  situa- 
tions far  above  the  level  of  the  sea;  and  making 
known,  In  all  its  minutest  forms,  the  exact  conditions 
of  the  terrestrial  surface,  an  interest  of  the  most  im- 
portant kind  is  given  to  this  application  of  the  re- 
sources of  Meteorology.  The  refinemenU,  also,  which  Beflneiaeiiu 
have  been  inlroduc«.‘d  into  Barometrical  measurements, 
by  the  cmpUjyment  of  corrections ; for  the  inflii-  dwcrJ'ioto 
ence  of  capillary  attraction,  and  the  accessiim  of  the  BaoMortn- 
minutest  atoms  of  moisture;  the  varied  shapes  which  rslmrtuuns 
the  iugenuity  of  the  analyst  has  given  to  the  fur- 
mule  of  computation,  all  impart  deep  interest  to  this 
important  branch  of  Meteorology.  But  it  is  from  AtfBMj.hr- 
the  delicate  and  uniform  changes  which  the  almo-  He  i:drs. 
spheric  tides  display,  that  the  Barometer  becomes 
most  im|Mirtant.  In  the  torrid  zone,  these  remark-  TTieir  re- 
able  oscillatioDS  are  disclosed  wiih  such  admirable  ns'kaiie 
uniformity,  that  the  Meteorologist  contemplates  tlie 
horary  changes  of  the  mercurial  column,  with  a part  of  ** 
the  certainty  which  murks  tt»c  uiiticipatiuns  of  the 
Astronomer.  And  even  in  the  more  varying  regions  of  DUcotrr- 
the  temperate  zone,  where  the  clmnges  from  heat  to  cold  »hle  t]>o  in 
are  most  capricious,  and  where  the  winds,  ever  chang- 
ing,  seem  to  impress  the  character  of  perpetual  uncer-  *** 
tainty  on  every  thing  connected  with  the  Barometer,  the 
Meteorologist  has  been  enabled  to  detect  an  analogous 
system  of  changes. 

(6.)  The  state  in  which  aqueou.s  vapour  exists  in  the  Varioiu  r«- 
atmosphere  is  also  another  important  branch  of  Meteor-  ■•hotts  of 
ology,  and  has  been  the  object  of  much  anxiou.s  in-  *1“**>“» 
quiry.  It  is  connected  with  all  the  interesting  relations 
of  the  Hygrometer:  with  the  series  of  laws  regulating 
the  force,  the  weight,  and  the  expansion  of  vapour ; the 
discovery  of  the  term  at  which  precipitation  takes  place 
from  an  alteration  of  temperature  ; the  rate  of  eva^Kira- 
tion  under  different  temperatures  and  witii  ditterent 
velocities  of  the  wind ; the  conrideratiem  of  the  oltera- 
tioo  of  volume  which  air  undergoes  from  Heat,  and  from 
the  accession  of  vapour;  its  alterations  of  density,  and 
the  changes  of  its  Specific  Gravity  in  different  slates  of 
saturation. 

(7.)  The  subject  of  dew  likewise  unfolds  to  the  in-  oe«. 
quiring  Meteorologist  very  interesting  properties.  No 
other  investigation  developes  to  a more  perfect  man- 
ner the  singular  relations  of  radiant  Heat,  and  the 
laws  by  which  caloric  is  communicated  from  one  body 
In  another.  The  vegetable  world  in  particular  opens  a 
fertile  and  most  interesting  train  of  observation.  Of  the 
different  gra.sses,  each  draws  from  the  atmosphere  during 
the  night  a supply  of  dew  to  recruit  ita  energies,  de- 
pendent on  its  form  and  its  peculiar  radiating  power. 

Every  flower  has  a force  of  radiation  of  its  own,  sub- 
ject to  changes  during  the  day  and  the  night ; and  the 
deposition  of  moisture  on  it  is  regulated  by  the  pecniiar 
law  which  this  radiating  power  obeys;  and  this  power 
will  itself  be  influenced  by  the  aspect  which  the  flower 
presents  to  (he  sky,  unfolding  to  the  contemplative  mind 
the  most  beautiful  examples  of  creative  wisdom. 

(8  ) With  the  phenomena  of  rain,  its  primary  forma-  lUi*.  Htik 
tion,  and  the  principles  which  regulate  Its  descent ; the 
formation  of  hail,  the  consideration  of  the  laws  that 
occasionally  impart  to  it  ita  beautiful  crystalline  forms; 
the  still  more  delicate  creation  of  snow,  and  the  in- 
vestigation of  the  endless  groups  to  which  particular 
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eondiiions  of  tomp«nitur«.  aru)  the  peculiar  circum- 
stances attendant  on  the  vapour  actually  eiislin{(  in 
the  air  pve  birth,  it  is  ncidless  to  say  how  cloecly 
Meteorolo(^  is  connected. 

(9.)  The  formation  and  classification  of  clouds,  the 
varied  and  incessant  chaoji^s  which  they  present;  the 
laws  which  re^^iate  their  suspension,  snd  their  gradual 
and  sometimes  sudden  destruction  by  rain,  belong  all 
to  this  branch  of  Meteorological  inquiry.  So  also  the 
consideration  of  the  laws  which  appear  to  influence  the 
formation  of  haloes,  corona;,  parhelia,  &c.  all  of  which 
owe  their  origin  to  the  presence  of  aqueous  particles 
existing  in  the  air,  place  Meteorology  in  a most  interest- 
ing relation  to  Light. 

(10.)  With  all  the  phenomena  of  Elecliacity,  the 
Meteorolc^st  has  claimed  an  intimate  connection,  ever 
since  Pmnklin  identified  lightning  with  the  ordinary 
electric  fluid.  The  first  conception  of  the  thunder  rod, 
was  one  replete  with  magnificence.  To  draw  down 
silently  from  a cloud  the  matter,  which,  if  discharged, 
would  hurl  destruction  upon  thousands,  and  destroy  the 
finest  monuments  of  Art,  is  an  operation  which  seems  to 
ini|>art  to  the  feeble  hand  of  Man,  a portion  (»f  the  power 
of  the  Supreme.  The  beautiful  phenomeua  of  the  Aurora 
Borealis,  illuminating  by  their  splendour  those  unex- 
plored regions  of  Nature,  which  are  covered  at  all  times 
with  a hoary  desolation ; their  occasional  descent  into 
the  temperute  zones  of  the  Earth ; and  the  influence  which 
their  changeful  coruscations  is  mid  to  exercise  in  par- 
ticular cases  on  the  Magnetic  needle,  have  identified  in 
an  especial  manner  the  Science  of  Electricity  with  that 
of  Meteorology. 

(11.)  The  general  theory  of  winds,  and  their  many 
modifications,  opens  also  another  interesting  and  in- 
structive field  of  Meteorological  inquiry.  To  trace 
the  sources  which  produce  those  tremendous  hurri- 
canes and  storms,  that  spread  desolation  over  the 
fairest  prospects  of  Nature,  and  which  communicate 
likewise  to  the  ocean  its  awful  character  and  power; 
to  consider  the  causes  also  of  local  winds;  to  account 
for  the  economy  of  Nature,  in  providing  for  the  in- 
habitants of  tl»e  tropical  regions  the  refreshing  inter- 
changes of  sea  and  laud  breezes;  and  for  the  exist- 
ence of  Uiose  periodkal  winds,  which  in  some  of  the 
regions  of  the  Earth  perform,  for  definite  periods,  with 
the  most  exact  uniformity,  their  staled  and  particular 
courses ; facilitating  the  objects  of  navigation,  and 
impressing  a character  of  uniformity  on  the  latitudes 
in  which  they  abound ; these,  and  many  other  inquiries 
of  an  analogous  kind,  awaken  in  an  uncommoo  degree 
the  attention  of  the  Meteorologist. 

(19.)  The  cultivation  of  Meteorology  is  connected 
also,  iu  an  especial  manner,  with  many  of  the  depart- 
oienta  of  Natural  History.  With  the  habits  of  particular 
animals  it  is  intimately  identified,  the  sagacious  ob- 
server being  enabled  to  anticipate  many  atmospheric 
changes  from  an  attentive  obaervation  of  them.  The 
common  Swallow  has  always  been  considered  as  a 
weather-guide ; and  not  only  may  the  approach  of 
rain  be  expected  when  she  dips  her  wings  in  the 
stream,  but  even  the  gradations  of  dimale  may  be 
marked  by  her  approa^.  'fbe  voice  of  the  solitary 
Crow,  the  clamours  of  the  Pintado,  ami  the  activity  of 
Ants,  are  all  indications  of  coming  rain  ; and  by  the 
mariner,  the  approach  uf  the  stormy  Peterel,  seeking  for 
shelter  under  the  wake  of  his  vessel,  is  regarded  as  the 
harbinger  of  a storm.  So  that  of  the  Fulmar  tu  land. 


is  a sign  to  the  inhabitanls  of  St.  Kilda,  that  the  West  Msieor- 
wind  is  very  distant  from  them. 

(13.)  With  the  most  exalted  brunch  of  Physical 
knowledge.  Astronomy,  the  Science  of  Meteorology 
stands  in  many  interesting  relations.  In  determining  Practical 
the  exact  situation  of  a celestial  object,  the  cotKliiions  Aatiuaunit , 
of  the  internal  and  external  temperatures  require  con- 
stant observation  ; nor  must  the  movements  of  the 
Barometer  be  neglected,  when  the  delicate  problem  of 
the  Astronomical  refractions  is  to  be  applied.  Meteor- 
ology has  indeed  fnmislied  to  the  latter  many  uf  its 
most  important  elements. 

(14.)  In  the  inquiries  also  connected  with  the  figure  Figure  aixl 
and  extent  of  tlie  atmosphere,  the  most  beautiful  appU-  est«Qt<HtLt 
cation'^  of  the  law  of  gravitation  have  been  made.  The 
Mathematician,  in  considering  the  figures  of  the  atmo- 
spheres of  the  Planets,  is  necessarily  led,  in  a peculiar 
degree,  to  notice  the  volume  of  air  J*urroimding  the 
sphere  which  he  inhabit.-*.  Its  spheroidal  Ibrm  ha.s  culled 
into  action  the  most  profound  iheorieK  of  analysis ; and 
the  Meteorological  rejoices  to  find,  that  the  great  laws 
which  Newton  delivered  respecting  the  sv'^tem  of  the 
World,  meet  with  some  of  their  tnoKt  intercHiing  appli- 
rations  in  that  atmosphere,  whose  incessant  mutations 
il  is  his  constant  object  to  watch  and  record. 

( 1 &.)  In  this  rapid  sketch  of  the  relations  of  .Meteor-  These  dif- 
ology  to  some  of  the  leading  dc])artmenls  of  Physical  ferent  rela- 
Science,  an  attractive  picture  is  exhibited  of  the  im- **»**®f  Wt- 
portance  and  value  of  the  inquiry.  The  Meleorulogi-vl, 
while  he  is  engap-d,  either  for  his  amusement  or  in-'  im^riattce 
atriiclioii,  in  tracing  some  <if  the  steps  of  the  great  and  value 
system  of  atmospheric  changes;  in  recording  the  in-of*^v'»'- 
cesHsnt  fluctuations  of  the  Barometer,  marking  the 
viciasiludes  of  temperature,  or  estimating  the  force  and 
influence  of  aqueous  vapour,  is  thii.s  preparing,  some- 
times unconsciously,  malrriats  for  perfecting  many  of 
the  other  Sciences.  W'hile  his  primary  object  is,  per- 
haps, tu  arrive  at  some  of  the  elements  connected  with 
the  great  problem  of  climate,  he  is  aiding  the  Aslrotio- 
iner  in  forming  his  catnlogites  of  the  stars.  The  inquiry 
therefore  is  not  only  valuable  tn  itself,  but  is  rendered 
doubly  so  by  the  relations  which  it  bears  to  so  many  of 
the  other  Sciences. 

(16.)  'Phe  condition  of  Meteorology  at  the  present  Pre«c<tt 
moment  is  one  of  very  great  interest.  Much  1ms  been  «ndni«o  n< 
attuiued,  and  much,  very  mudi,  remains  to  be  done. 

The  chief  wants  ap|)ear  to  be  improvement  in  the  in- 
struments of  observation,  and  uniiy  amongst  the  ob- 
servers. To  copy  the  example  of  the  most  perfect  of 
the  Physical  Sciences,  Astronomy,  it  may  be  remarked, 
that  that  splendid  department  of  knowledge  ha.s  ad- 
vanced to  its  present  perfection,  by  the  improvements 
that  have  been  gradually  imparted  to  its  instruments 
of  observation,  and  to  the  cautious  and  accurate  deduc- 
tions (hat  have  been  d awn  from  their  successful  em- 
ployment In  like  manner  must  Meteorology  advance,  if 
similar  methods  be  adopted.  It  is  true  that  the  elements 
connected  with  the  inquiries  of  this  Science  are  much 
more  uncertain  and  variable ; but  an  fjtUnnon  of  Uu Jitld 
of  obtarcation,  both  as  regards  spare  and  rime,  must  sur- 
mount many  of  them,  ^e  successive  improvemenU 
of  (he  Telescope  have  revealed  to  the  Astronomer  un- 
numbered clusters  of  stars ; and  the  Micrometer,  advanc- 
ing from  year  to  ytwr  in  improvement,  has  enabled  him 
to  measure,  with  unhoped-for  accuracy,  the  minutest 
intervals  uf  space.  So  must  an  impruved  couslruciion 
of  the  Barometer  and  other  instruments  employed  in 
B i 
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U«t<or>  Meteorological  obserrationx,  guided  by  a more  can> 
, Uous  ^iht  of  induction*  lead,  in  pnoceas  of  time,  to 
like  satisfiaclory  results.  When  we  reflect  on  the  general 
condition  of  Physical  Science,  at  the  time  when  Bacon 
laid  down  the  rules  according  to  which  Philosophical 
inquiries  ought  to  be  proaeciited,  and  contrast  it  with 
its  condition  now ; how  by  the  steady  application  ol  his 
inductive  precepts  many  of  its  branches,  which  were 
characterised  by  uncertainty  and  dotibi,  have  been  re- 
duced to  comparative  certainty  and  order ; it  is  not  too 
much  to  exp^,  that  Meteorology,  although  still  sur- 
rounded with  so  much  Hiflicuity  and  error,  will  here- 
after attain  its  proper  rank  in  the  scale  of  the  Sciences. 
Ttie  indefatigable  recorder  of  atmospheric  changes  will 
then  no  longer  be  classed  with  the  mere  empiric.  A 
survey  of  the  past  History  of  Physical  knowledge  will 
lead  us  to  consider  this  conviction  as  neither  romantic 
nor  unnatural. 

cn^hkh  ) error  which  the  cultivator  of  Meteor- 

ihe  Meteor-  bat  to  avoid,  is  that  tendency,  which  has  more 

bw  or  less  existed  in  difierent  stages  of  its  History,  to  a 
to  st«id.  premature  generalization  departing  frcmi  the  narrow 
and  cautious  path  which  Bacon  laid  down.  To 
Miiob^is.  accomplish  an  analysis  of  all  the  complicated  phe- 
nomena of  the  atmosphere  into  simple  and  original 
principles,  ought  to  be  the  aim  and  object  of  the  l^ilo- 
Bopher,  and  it  is  one  well  worthy  of  liis  lofly  ambition 
and  hope.  But  to  proceed  with  success,  “ it  is  neces- 
sary to  ascertain  facts  before  we  begin  to  reason,  and 
to  avoid  generalizing  in  any  instance,  til)  we  have  com- 
pletely secured  the  ground  which  we  have  gainetl.  Such 
a caution,  which  is  necessary  in  all  the  Sciences,  is,  in 
a more  |)eciiliar  manner,  necessary  here,  where  the 
very  facts  from  which  oil  our  inferences  must  be  drawn, 
are  to  be  ascertained  only  by  the  most  patient  atten* 
General  lion."*  There  is  something  specious  and  seductive  in 
tbeowa  all  attempts  at  generalization  ; and  it  seems  as  if  the 
«pMieMSDd  ntinrl,  from  the  influence  of  improper  habits,  rather 
w uc  t«f . clung  to  the  consideration  of  general  principles,  than 
to  those  severe  and  rigorous  modes  of  obaervation, 
which  the  pure  principles  of  the  Inductive  Logic  re- 
quire. But  the  History  of  knowledge  is  filled  with 
the  most  melancholy  proofs  of  the  absolute  futility 
of  all  attempts  of  the  kind;  and  notwilhatanding  the 
splendour  and  success  that  have  resulted  from  the 
op])licstioii  of  the  legitimate  rules  of  Philosophy  as 
laid  down  by  Bacon,  we  yet  find  a strong  tendency 
to  violate  them.  It  seems  as  if  the  mind  delighted 
III  hanging  every  thing  on  a single  point,  and  adopt- 
ing sonte  principle  as  un  infallible  rule,  to  make 
the  whole  framework  of  Nature  bend  to  its  dictates. 
**  It  required  nothing  less,”  says  an  eminent  Philoso- 
pher, t *‘tlmn  the  united  splendour  of  the  discoveries 
brought  to  light  by  the  new  Chemical  School,  to  tear 
the  minds  of  meu  from  the  pursuit  of  a simple  and 
primary  element ; a pursuit  renewed  in  every  Age  with 
an  indefatigable  perseverance,  and  always  renewed  in 
vain;"  and  the  Hiatory  of  Meteorology  is  filled  with 
like  impotent  attempts.  But  checked  as  its  growth 
has  been  by  the  application  of  mistaken  rules,  it 
must  yet  advance  with  success,  if  the  principles  of 
the  Inductive  Logic  be  rigorously  applied  to  it.  In 
all  the  other  Sciences,}  the  progress  of  discovery  has 

* Slewart'i  PMhmtphy  •/  tit  fol.  L p.  -100,  3d  ediOoa. 

f Oe  Ocraodo,  Hm.  dr  SftUmn,  toai.  il.  p.  481, 482. 

{ Wa  have  her*  applied  tu  M«teotQUtf,y  what  ibe 
Ste»art  baa  vitb  ao  aaeb  imth  aaid  rcapactiaz  the  peculiar  dificuiUca 


been  gradual,  from  the  less  gpeoeral  to  the  more  gene-  Meteer- 
ral  laws  of  Nature ; and  it  would  be  singular,  indeed,  ifi  ^ 

in  so  eomplicstcd  an  inquiry  as  Meteorology,  one 
which  labours  under  so  many  disadvantages  peculiar  to 
itself,  a slap  should,  all  si  once,  be  made  to  a single 
principle  compreheiidiDg  all  the  particular  phenomena 
which  we  know.  The  Meteorologist  must  be  content, 
like  the  cultivators  of  all  the  other  departmenU)  of 
Natural  Science,  to  advance  by  careful  induction ; to 
interrogate  Nature  uivderall  her  forma,  and  not  to  aban- 
don the  subject  in  despair,  if  her  responses  be  not  im- 
mediate. 

(18.)  There  is  one  peculiarity,  however,  belonging  hHp* 
to  the  Science  of  Meteorology,  which  distinguishes  it  in  wbkb 
a particular  degree  from  all  the  other  Sciences ; and  Mrt«oraU>cy 
that  is  the  helps  it  may  receive  from  popular  ob^^rva- 
tions  of  phenootena.  Saussure  has  remarked,*  that 
*'  it  is  humiliating  to  those  who  have  been  much  occupied  tioot  nf 
in  cultivating  the  Science  of  Meteorology,  to  see  an  pbenoweoa 
agriculturist  or  s walcrmsn,  who  has  neither  inslni- 
ments  nor  theory,  foretell  the  future  changes  of  the 
weather  many  days  before  they  happen,  with  a preci- 
sion, which  the  Philosopher,  aided  by  all  the  resources 
of  Science,  would  be  unable  to  attain.**  Rut  there 
are  no  just  grounds  for  the  humiliation  which  the  Swiss 
Philosopher  has  here  alluded  to ; for  “ the  knowledge 
of  the  Philosopher  diflers  from  that  sagacity  which 
directs  uneducated  men  in  the  business  of  life,  not  in 
kindt  but  in  degree,  and  in  the  manner  in  w hich  it  is 
acquircd."t  And  when  we  consider,  that  the  agricul- 
turist and  the  waterman  are  always  employed  in  the 
open  air,  with  their  minds  constantly  occupied  with  an 
object  which  interests  them  more  immediately  than  it 
doM  the  Philosopher,  it  can  be  no  matter  of  surprise 
that  they  ofien  group  together  facts,  which,  like  the 
instinct  of  animals,  serve  to  guide  tliem  in  their 
predictions.  The  local  sign  which  directs  them  may  Ezunpln. 
be  a fog  which  rises  at  a particular  hour,  in  some 
peculiar  locality,  the  appearance  of  a cloud  on  the 
summit  of  a mountain,  to  which  their  attention  has 
been  directed  by  many  early  associations,  or  the  song 
or  migration  of  certain  birds.  But  if  Uiese  limited 
interpreters  of  Nature  be  transported  to  new  seats,  the 
symbols  which  guided  them  in  their  own  loeslily  will 
no  longer  be  efficient ; and  other  inuns  of  observ'alion 
must  ^ begun,  to  fit  them  for  their  new  condition.  The 
views  of  Uie  Philosopher  are  much  more  extended  and 
general.  His  aim  is  not  to  limit  his  conclusions  to  a Marcfe»e> 
•ingle  locality,  but  to  develop  them  under  their  most 
general  form  ; and  it  is  then  that  the  superiority  of  well-  M»h«r. 
directed  observations  becomes  manifest.  If,  indeed, 
the  Scientific  Meteorologist  could  be  constantly  occupied 
like  the  agriculturist  and  the  waterman,  in  watching 
(he  appearances  of  the  heavens,  our  knowledge  of  at- 
mospheric phenomena  would  soon  be  prodigiously  in- 
creased; btil  unable  thus  to  employ  himself  it  will  be 
the  object  of  the  genuine  cultivator  of  Meteorology  to 
draw  from  the  experience  of  even  uneducated  men  all 
the  helps  he  is  able. 

(19.)  lu  the  present  rage  for  innovation,  and  for 


which  beset  the  Philucophy  of  tko  Miad.  Many  of  the  roasoaisfi 
of  bUwart,  Mch  is  their  truth  sod  generslity,  art  u spplicsbie  to 
physics  as  to  Metaphywea. 

• /4S0M  ttir  CHfftvmHrie,  cb.  x. 

t 'riiit  beautiful  and  hifhly  Philosophw  tosxim  w Ukee  freM 
Siewsrt'a  Oulhmn  a/  Morml  Vkdoto^ky,  p.  4,  4th  editioa,  «Dd  is 
peculiarly  applicable  to  the  aubjcei  before  us. 
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Mei»w  rooting  np  whal  are  commtMily  called  popular  superati* 
oitfy.  lions,  much  valuable  information  may  be  lost.  Many 
of  the  common  adages  respecting  the  weather,  have 
KviJ*  to  ^ doubtless  had  their  origin  in  the  observance  of  Meleor- 
ological  phenomena  j and  that  Philosopher  would  but 
tirely  root*  half  perform  hia  duty,  who,  dazsled  by  the  i^lendid  re- 
log o«i  *U  suits  which  modem  Science  now  discloses,  should  aban- 
rscolloctwQ  iIqh  without  any  examination  the  traditions  that  time 
otpopoUr  handed  down.  There  are  some  phenomena  of  the 

tiw**  ' atmosphere,  which  seem  to  have  suggested  to  Man 
in  dinerent  conditions  of  hU  slate,  ideas  and  forms 
of  expression  of  the  same  commoa  kind.  In  investi- 
gating these.  under  the  dark  and  shadowy  forms  which 
the  mutations  of  language  have  imparted  to  then, 
much  important  information  may  be  disclneed ; and 
connected  as  mony  of  them  are  with  cycles  and  periods 
of  obnervation,  they  possess  a very  high  value.  Some 
attempt  at  a classification  of  the  phenomena  to  which 
these  traditions  relate,  would  not  be  unproductive  of 
advantage.  Most  of  them  have  some  foundation  in 
Nature,  and  it  in  at  least  prudent  for  a Philosopher  to 
keep  them  in  view  in  the  ctiurse  of  his  inquiries. 

(20.)  It  is  thus  by  watching  appearances  and  dili- 
gently recording  phenomena,  generalizing  observaiions, 
and  disclosing  in  their  fullest  extent  the  grand  system 
of  signs  by  winch  Nature  works,  that  Meteorology  will 
advance  to  that  perfection  which  its  ardent  cultivators 
desire. 

Conttitxiiion  of  the  afmotpherA. 

Cflbuiia-  (21.)  'Hia  great  volume  of  the  atmosphere  is  com- 
tfus.rftbe  posed  of  permanently  elastic  fluids,  the  whole  of  which 
4iwuapbere.  ^ retained  on  the  surface  of  the  Earth  by  the  law  of 
gravitation.  All  eudiometrical  processes,  when  skil- 
fully performed,  concur  in  proving  that,  apart  from  the 
carwnic  acid  and  aqueous  vapour  which  are  present  in 
atmospheric  air,  100  volumes  consist  of  79  oxygen, 
and  21  nitrogen;  or,  including  the  two  former  ingre- 
dients, that  it  is  constituted,  at  a mean  temperature  and 
pressure,  of 

Nitrogen  gas. .. . 77.5  by  measure.  75.55  by  weight. 


Oxygen  gas  . . . . 

, 21.0  

23.32 

Aqueous  vapour 

. 1.42 

l.OS 

Carbonic  acid . . , 

. 0.08 

0.10 

100.00 

100.00 

(22.)  It  is  the  business  of  Chemistry  to  unfold  the 
delicate  processes  by  which  these  different  relations 
are  determined,  and  for  these  we  refer  the  reader 
to  our  Essay  on  that  Science  ; but  we  may  notice  here 
the  remarkable  &ct,  that  with  the  exception  of  the 
aqueous  vapour,  the  quantity  of  which  varies  with  the 
temperature,  as  will  be  hereafler  explained,  the  other 
ingr^ients  of  the  atmosphere  bear  at  all  times,  in 
. every  region  of  the  globe,  whether  on  the  summits  of 
'*  loftiest  mountain^  or  at  the  lowest  levels  of  the 
Mint  in  deepest  valleys,  the  same  relative  proportion  to  each 
etcry  region  other.  Thus,  air  from  the  Alps  analysed  by  the  younger 
of  tit  Earth.  Saussure,  from  Spain  by  De  Marti,  from  France  and 
Egypt  by  Berthollet,  from  England  and  the  Coast  of 
Guinea  by  Davy,  from  the  Peak  of  Teneriffe  and  from 
near  the  summit  of  the  Andes  by  Humboldt,  and  from 
the  still  loftier  elevation  of  22,000  feet  by  Gay  Liissac 
and  Thenard,  ail  gave  results  approaching  as  Marly  as 
posaible  to  each  other. 


(23.)  It  has  been  commonly  supposed  that  the  at* 
moaphere  must  contain,  diffused  throughout  it,  minute  «>lo|7- 
portions  of  the  vapours  of  all  llioae  substances  with  * 
which  it  is  in  contact,  even  down  to  the  earths  and 
metals;  and  although  the  unknown  ingredients  which 
are  occasionally  mingled  with  the  atmosphere,  and 
winch  impart  to  it  deleterious  pro{^rtii-s.  are  either  of 
too  subtile  a nature,  or  present  in  loo  small  a propor- 
tion, to  be  discovered  by  our  imperfect  instruments,  yet 
Mr.  Faraday  has  shown,  in  the  Philosophical  Trans-  Mr.  Psra- 
aeiioni  for  1826,  that  a limit  exists  to  the  production  of * 
vapour  of  any  tension  by  bo<lies  placed  In  vacuo,  or  in 
elastic  media,  beneath  which  limit  they  are  perfectly  porimioD. 
fixed. 

(24.)  Two  views  have  been  entertained  of  the  nature  Chemical 
of  the  union  which  exists  among  the  several  elastic  coiutitutMa 
fluids  constituting  the  atmosphere.  By  the  greater 
part  of  Chemists  it  has  been  considered  as  a Chemical 
compound,  chiefly  from  tlie  uniform  nature  of  its  com- 
position, and  from  the  fact  that  Us  several  ingredients 
do  not  separate  and  aminge  themselves  acconling  to 
their  relative  Specific  Gravities.  Mr.  Dalton  was  the 
first  who  presented,  under  a distinct  point  of  view,  the 
remarkable  theory,  that  of  the  various  elastic  fluids 
constituting  the  atmosphere,  the  particles  of  one  have  Merlunicai 
neither  attractive  nor  repulsive  power  towards  iliose 
another,  but  that  the  weight  or  pressure,  upon  any  one 
particle  of  any  fluid  mixture  of  this  aurt,  arises  solely 
from  the  porticles  of  its  own  kind.  According  to  this 
hypothesis,  oxygan,  azotic,  and  carbonic  acid  ga:«es 
may  exist  together  under  any  pressure,  and  at  any  tem- 
perature, while  each  of  them  occupies  the  whole  space 
allotted  for  all.  Each  ingredient  of  the  atmosphere, 
according  to  this  view,  exerts  its  own  separate  pressure 
in  supporting  the  mercury  of  the  Barometer,  and  per- 
forma,  says  Dr.  Henry,  the  part  assigned  to  it  in  the 
following  table : 

IncKrv  of 

mercury. 

The  nitrogen  gas  exerts  a pressure  equivalent  to  23.36 


Hie  oxygen  gas 6.18 

The  aqueous  vapour  tJ.44 

The  carbonic  acid  gas  0.02 


30.00 

(25.)  In  ihe'Philosopkioal  Tranioclion*  for  1826,  latest«irw« 
Mr.  Dalton  has  entered  into  an  extended  view  of  the^^^Mr.  Oai- 
principles  by  which  he  conceives  the  constitution  of  the  f®* 
atmosphere  may  be  regulated;  and  to  illustrate  bis 
views, -he  imagines  two  equal  cylindrical  lubes,  A andu»e»ino. 

B,  to  exist  in  contact  with  each  other,  perpendicular  totpNtrt. 
the  horizon,  of  indefinite  lengths,  closed  at  the  bottom, 
but  open  at  the  top.  Into  the  tube  A he  supposes  an 
atmosphere  of  hydrogen  to  be  introduced,  equivalent 
to  a mercurial  column  of  80  inches ; smd  into  the  other 
tube  B,  an  atmosphere  of  carbonic  acid  gas,  capable 
also  of  supporting  a column  of  SO  inches  of  quick- 
silver. Now  supposing,  he  says,  these  atmospheres  to 
remun,  for  an  instant,  of  uniform  density  throughout  the 
extent  of  each  coludm,  and  that  density  to  be  the  same  as 
exists  at  the  surfoce  of  the  Earth,  the  altitude  of  the 
atmosphere  of  hydrogen  would  he  about  66  miles,  and 
that  of  the  carbonic  acid  about  S.S  miles ; these  heights 
being  to  each  other  nearly  in  ihe  ratio  of  20  to  1.  And 
if  tb^  atmospheres  be  afterwards  expanded  to  tbeir 
natural  extent,  equal  elasticities  of  the  two  gases  would 
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Meteor-  be  found  to  exUt  at  altitudeB.  also  in  the  ratio  of  20  to 
V-  1 ; that  is.  if  at  two  miles  of  elevation  the  atmosphere  of 
carbonic  acid  supporled  15  inches  of  mercury,  that  of 
hydro^n  would  support  the  aame  at  40  miles'  devatton. 
Conceiving  now  the^e  atmoapheres  to  have  acquired 
their  perfect  equilibrium,  Mr.  Dalton  ima^ues  nume- 
r«>us  air-tight,  horizontal  partitions  to  be  formed  across 
the  tubes,  at  equal  intenals  from  the  ground  upwards ; 
these  intervals  being  either  a foot  or  a mile,  as  may  suit 
our  purpose. 

(26.)  Supposing  now  a communication  to  lie  opened 
between  each  two  horizontal  portions  of  the  tubes, 
an  intermixture  of  the  gases  would  follow,  and  finally 
such  an  equilibrium  be  obtained,  that  one-half  of  the 
gas  existing  at  lirst  in  each  division,  would  pass  into  the 
division  op|K>site,  and  the  other  half  remain  in  its  ori- 
ginal position.  'Die  whole  weight  of  the  gases  in  each 
entire  tube  would  therefore  be  unchang^,  and  equi- 
valent as  before  to  90  inches  of  mercury,  half  in  each 
tube  being  carbonic  acid,  and  half  hydrogen  gas. 

(27.)  ^ tracing  the  conditions  of  the  ga.ses  as  we 
ascend  in  the  tub^,  great  diffvences  would  be  found 
to  exist,  both  as  regards  volume  and  weight.  In  the 
lowest  division  we  should  And  equal  volumes  of  carbo- 
nic acid  and  of  hydrogen.  At  the  height  of  two  miles, 
one  volume  of  the  former  gas  would  be  found  mixed 
with  two  of  the  latter;  at  four  miles’  elevation,  the 
carbonic  acid  would  be  to  the  hydrogen  nearly  as  one  to 
four ; and  at  40  miles  all  the  carbonic  acid  will  have 
probably  disappeared,  but  the  hydrogen  would  remain 
of  one-half  its  density  in  the  primitive  cell.  Alxive  the 
limits  of  the  carbonic  acid,  wherever  it  may  be,  nothing 
but  hydrogen  gas  would  be  found  in  each  tube,  up  to 
the  limits  of  the  hydrogen  atmosphere. 

(28.)  After  a complete  equilibrium  has  taken  place 
between  every  two  adjacent  cells.  Mr.  Dalton  eimceives 
the  horizontal  divisions  to  be  withdrawn.  The  descent 
of  the  upper  part  of  the  hydrogen  column  in  each  tube 
will  be  immediate,  as  there  will  be  vacuities  to  be  Ailed 
up  in  it.  The  same  would  lake  place  in  the  column  of 
carbonic  acid,  but  the  great  body  or  weight  of  the  mixed 
atmospheres  would  remain  unchanged,  excepting  a 
slight  condensation.  The  column  of  hydrogen  in  each 
tul^  would  support  15  inches  of  mercury,  and  in  all 
respects  woald  resemble  the  upper  half  of  the  Arsl 
column  A,  of  hydrogen,  that  .supported  30  inches,  ex- 
cepting a slight  difference  occasioned  by  distance  from 
(he  earth  and  temperature  ; and  the  same  may  be  said 
of  the  carbonic  acid  column  in  each  tube. 

(29.)  But  would  this  oonstilution  of  the  mixture, 
Mr.  Dalton  asks,  be  permanent?  Would  a mixed 
atmosphere,  whidt.  in  fact,  as  a whole,  consisted  of  equal 
veighU  of  carbonic  acid  and  hydrogen,  continue  to  ex- 
hibit. at  the  Htirface  of  the  Earth,  equal  only  in 

mixture?  Or,  on  the  other  hand,  would  not  the  whole 
be  wrought  up  in  due  time  int<»  one  uniform  comp(»si- 
lion  in  all  its  extent,  of  twenty  volumes  of  hydrogen 
with  one  of  carbonic  acid,  as  mony  suppose  to  be  the 
nature  of  the  Earth’s  atmosphere  with  regard  to  it*  com- 
ponent parts  ? To  these  questions,  Mr.  Dalton  replies, 
by  observing,  that  from  what  we  know  of  the  nature  of 
mixed  guse.4,  each  of  the  two  gases  would  be  dis|)Osed 
in  the  same  majiner  as  if  the  other  was  not  present. 
They  would  l>e  mixed  in  equal  volumes  ul  the  Earth's 
surface  ; the  carbonic  acid  would  rapidly  diminish  in 
density  as  it  nscemts,  terminating  perhaps  at  2B  or  SO 
miles  of  elevation ; Hud  the  hydrogen  would  doteiy 


diminish  in  density,  terminating  perhaps  at  an  altitude 
of  eleven  or  twelve  hundred  miles. 

(SO.)  In  applying  this  doctrine  to  the  Earth's  atmo- 
sphere,  supposing  it  to  be  in  a quiescent  stale,  Mr. 

Dalton  neglects  the  carbonic  acid  and  aqueous  vapour, 
as  inconsiderable  in  weight,  and  Axing  tlie  weight  of 
the  atmosphere  at  80  inches  of  Mercury,  he  Atids 
of  90=:6.S  inches,  fur  the  weight  of  the  oxygenous 
atmosphere ; and  j-fg  of  30  =r  23.7  inches,  for  the 
wciglit  of  the  atmosphere  of  azote,  since  the  weiglits  of 
the  respective  atmospheres  in  Uiis  view  arc  proportional 
to  the  rxilume*  found  at  the  surface  of  the  Earth,  and 
totally  independent  of  Uieir  Spence  GraritieM.  The 
weight  of  the  aqueous  vapour  being  variable,  he  Axes 
at  0.4  inches  of  mercury,  and  that  ol  the  carbonic  acid 
at  U.03  inches. 

(31.)  This  train  of  investigation  has  been  conducted 
on  (he  supposition  of  a fi/idcen/ atmosphere,  or  of  one 
in  a state  of  perfect  equilibrium.  How  the  case  would 
be  with  regard  to  the  Earth’s  atmosphere,  such  as  it 
actually  is,  in  a state  of  continual  agitation,  it  is  not 
easy  to  ascertain  ; and  it  is  beades,  says  Mr.  Dalton, 
rather  a question  to  be  decided  by  experiment  and  ob- 
servation than  by  theory.  Mr.  Dalton,  it  appears,  has 
a series  of  observations  already  made  on  this  important 
subject;  and  he  has  promised  to  add  them,  as  a su^»- 
plement,  to  live  paper  from  which  these  interesting  ex- 
IracLs  have  been  made. 

(32.)  The  labours  of  Mr.  Dalton,  on  the  constitu- 
tion of  the  atmosphere,  hove  become  the  foundaiiun  of 
much  of  our  knowledge  in  this  important  depanment  of 
Scaence ; and,  accordingly,  Mr.  Daniell,  the  latest  writer  liM]uine-  >4 
on  the  subject,  has  grounded  his  inquiries  entirely  on 
(he  )>rinciples  established  by  the  Manchester  IMiiloso- 
pher.  In  hin  Ei»ay»  on  the  Con$iilution  of  the  Atmo~ 
tpkrre,  Mr.  Daniell  has  divided  his  iuquincs  into  four 
branches.  In  the  Arst  part,  investigating  the  kabiludrt  DivUiun 
of  an  aimotphere  of  perfectiy  dry,  prrmaiunUy  elaetic 
fluid,  under  parlicular  conditione  / in  the  second,  those 
of  an  alntoephert  of  pure^  aqueous  tapour;  in  the  third. 
the  compound  relations  arising  from  a mLrture  of  thr 
tioo  ; and  in  the  fourth,  the  appUcalion  of  such  principles 
as  the  former  sectioju  of  his  inquiry  may  have  disclosed, 
to  some  of  Use  o6semd  phenomena  of  atmosphere  of 
the  earth. 

(33.)  In  (racing  the  habitudes  of  an  atmosphere  ofln**«tip. 
perfectly  dry,  permanently  ela-stic  fluid,  surrounding  a iwortfih* 
sphere  in  a state  of  rest,  of  uniform  temperature  in  all 
its  parts,  and  to  the  centre  of  which  it  gravitates 
equally.  Mr.  Daniell  Arst  shows  that  its  height,  density.  i«t,pcnmr« 
and  elasticity  must  be  everywhere  equal  at  equal  uni^>rm. 
elevations ; and  (hat  the  column  of  mercury  which  k 
would  support  In  the  Barometer,  would  be  everywhere 
the  same  at  Che  surface  of  the  sphere.  This  is  a neces- 
.sary  consequence  of  the  law  of  Hydrostatics.  The 
second  condition  is.  that  its  density  must  decrease  in  a 
geometrical  progression,  in  ascending  through  equal 
stages  to  Us  higher  regions,  because  the  density  must 
be  everywhere  proportional  to  (he  superincumbeiu 
weight;  and,  thirdly,  that  its  sensible  heal  must  de- 
crease progressively  from  below  upwards. 

(34.)  Mr.  Daniell  next  supposes  the  temperature  The  tern- 
of  the  sphere  to  rise  generally  and  equally  in  all  ilj-  t** 

parts,  and  (races  the  consequent  increase  of  elasticity, 
and  total  augmentation  of  height.  There  being  no  eqJjHT  m 
alteration  iti  tlie  ponderable  matter  of  the  vertical  sec-  »h  it«  {utu. 
tions  into  which  the  atmosphere  may  be  8Up;K>Hcrl  to 
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U«t«or-  be  divided*  the  total  pretaure  will  remain  the  same  aa 
befure,  and  the  Barometer  at  the  baae  remain  unaf- 
fected  ; but  as  a different  distribution  of  the  weight  in 
the  different  horizontal  sections  must  take  place*  the 
altitude  of  the  mercurial  column  will  be  diang^  in  every 
other  situation. 

Trmpira-  (35.)  Advancing  a step  higher  in  his  inquiry.  Mr. 
tur«  to  in-  Daniell  next  imagines  the  temperature  of  the  sphere 
ervM  by  rom]^  which  the  atmosphere  is  diffused,  to  increase  by 
equal  increments  from  the  Poles  to  the  Equator ; and 
it»«  Poirt  to  assuming  zero  for  the  temperature  at  the  former,  sup- 
cb«  Kqeiior.  poses  that  of  the  latter  to  be  80^.  By  limiting  tlie 
pressure  of  the  atmosphere  to  30  inches  of  mercury  at 
all  parts  of  the  surface  of  this  sphere,  the  elasticity  of 
the  air  must  remain  constant,  but  its  Specific  Gravity  at 
the  Pules  will  be  much  greater  than  at  the  Equator,  and 
hence  the  atmospheric  column  in  the  Polar  regions  must 
be  proportionally  shorter  than  that  in  the  Equatorial. 
Potarsod  (86.)  llie  unequal  densities  of  the  aerial  columns 
K^usuinal  must  produce  a current  from  the  Poles  to  the  Equator; 
funstis.  diflerence  of  gravity  becomes  less  as  we 

ascend  from  the  sur&ce,  and  at  a certain  point  is  neu- 
tralized ; so,  on  the  other  band,  the  elasUcity,  which  is 
constant  at  the  surface,  varies  with  the  height;  and  the 
barometer  stands  higher,  at  equal  elevations,  in  the 
equatorial  than  in  the  Polar  column.  Tliis  dispropor- 
tion increasing  with  the  elevation  must,  at  some  defi- 
nite elevation,  much  more  than  compensate  for  the 


unequal  density  of  the  lower  strata,  and  thus  occasi  n 
a counter-flux  from  the  Equator  ir>  the  Poles. 

(37.)  These  differences  of  gravity  and  elasticity  may 
be  regarded  as  distiuct  and  opposite  powers,  their  forces 
being  measured  upon  the  same  scale.  The  excess  of 
gravity  may  be  estimated  from  the  consideration,  that 
the  pressures  of  equal  columns  are  a.s  their  Specific 
Gravities;  and  as,  by  Mr.  Daniell's  siippoeition,  (his 
excess  of  gravity  is  unopposed  at  the  surface  of  the 
sphere  by  any  excess  of  elasticity,  su  is  it  the  exact 
mea.sure  of  the  force  with  which  a Polar  atmosphere 
would  press  upon  an  Equatorial,  supposing  the  two  in 
juxtaposition.  The  same  excess  of  gravity  is  also  the 
measure  of  the  pressure  which  would  be  required  at  the 
Equator  to  equalise  its  density  with  that  of  the  Poles. 

Could  this  increase  of  pressure  actually  take  place, 
the  aerial  current  would  be  reversed,  and  flow  with  the 
same  force  from  the  Equator  to  the  Poles,  the  current 
being  now  occasioned  by  excess  of  cUMicity,  us  it  was 
before  caused  by  excess  of  gravity. 

(38.)  After  assigning  limits  to  the  elevations  of  these  iih^ttrstivc 
currents,  Mr.  Daniell  proceeds  to  estimate  their  velo-  Table, 
cities,  and  then  fumishea,  as  in  the  following  Table,  the 
elasticity.  Specific  Gravity,  and  temperature  of  such  an 
atmotphere.  calculated  upon  his  peculiar  data,  for 
every  ten  degrees  of  latitude,  from  the  surface,  by  equal 
altitudes,  to  the  height  of  80,000  feet. 


Table  I.  — > Nunurical  Valuet  of  lAe  Eltuticity,  SpeeiJSe  Graviiy,  and  Temperaturf,  f>r  ecety  Ten  Degrees 
of  Latiude^  of  an  ^(moephere  of  Dry  Air  surrounding  a Sphere  unequally  heated  from  the  Poles 
to  the  Equator,  together  with  Ote  DtereoH  of  each,  due  to  diJTerent  EUvatioTis. 


1 Hncbl. 

Pi>l««. 

Lslitiide  80. 

Latitedt  70. 

1 Latitude  60. 

Latiiuds  50. 

rpM. 

t.  On*. 

Tmw 

Km. 

S An*. 

Tpii^ 

SiMl. 

a Am*. 

V— r. 

Cm 

a On*. 

T*-». 

SM 

a om*. 

T— 

30.000 

1.06666 

0 

30.000 

1 .MU38 

3.2 

30.000 

1.04685 

9.6 

30.000 

1.02707 

19.3 

30.000 

l.OOOW 

32 

1 r>ooo 

‘^3,597 

.86935 

-18.5 

i3.652 

.86542 

-15.2 

23.707 

.85684 

- 8.5 

23.793 

.84427 

1.6 

23.949 

.83656 

14.8 

1 lOOW) 

18.587 

,70«56 

-37.8 

18.630 

.70637 

-34.3 

18.724 

.70140 

-27.3 

18.893 

.69405 

-16.9 

.68321 

- 3.1 

l^HW 

n.591 

.57752 

-58.8 

14.642 

.57654 

-55.1 

14.775 

.57407 

-47,7 

14.962 

.57061 

-36.8 

15.229 

.56472 

-22.4 

N.4I1 

.47071 

-82.1 

11.484 

.47057 

-78.2 

11.617 

.46991 

-70.2 

11.827 

.46904 

-58.8 

12.044 

.46677 

-43.6 

‘iiiOOO 

8.900 

.38365 

-109.1 

8.965 

.38408 

-104.7 

9.102 

.38463 

-96.3 

9.314 

.38558 

-83.8 

9.579 

.36582 

-67.5 

' 30000 

6.906 

.31270 

-140.3 

6.978 

.31352 

-135.7 

..91483 

-126.5 

7.302 

.31699 

-112.7 

7.566 

.31890 

-95.1 

Latiluda  40. 

Latitude  30. 

UIH..1.  'iO.  1 

Latitude  10. 

Equator. 

r**L 

IM 

S.  Gtaw. 

TfMp. 

' KM. 

B.  Ort*. 

TMna. 

KM 

a lin*. 

SM. 

S.Ora*. 

v«Me- 

sm. 

so***. 

0 

10.000 

.96666 

46 

30.000 

.93960 

(W.B 

30.000 

.91978 

70.4 

30.000 

.90625 

76.8 

30.000 

.90000 

80 

5000 

24.072 

.8040, 

31.4 

24.215 

.78533 

44.6 

24.279 

.77135 

54.5 

24.319 

.76160 

61.1 

24.342 

.75737 

64.4 

10000 

19.338 

.66878 

14.1 

19.531 

.65639 

27.9 

19.675 

.64693 

38.1 

19.738 

.64017 

44.9 

19.779 

.63735 

48.4 

15000 

15.525 

.55629 

- 4.3 

jl5.73» 

.54863 

10. 

jl5.80e 

.54258 

20.7 

16.012 

.53806 

27.7 

16.060 

.53640 

31.4 

30000 

12.409 

.46273 

-24.5 

12.673 

.48856 

- 9.4 

12.811 

.43507 

1.7 

12.974 

.45220 

9.3 

13.043 

.45150 

12.8 

25000 

9.915 

.38489 

-47 

'lO.I62 

.38327 

-31  .* 

10.312 

.38166 

-19.4 

10.467 

.38010 

-n.« 

10.621 

.37980 

- 7.6 

30000 

7.852 

.32016 

-75.3 

1 8. 135, .32035 

-56.9 

' 8.313 

.32010 

-43.2 

8.424 

.31948 

-35. 

8.483 

.31980 

-30.7 

(SO.)  The  force  of  the  Polar  and  Equatorial  currenta,  as  estimated  on  the  same  hypothesis,  is  given  in  *he 
next  Table. 
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Meteor* 

ooty.  TaBLC  n.— the  Foret  oftke  CurrenUfor  di^ereni  Heighli  at  every  Ten  Degrees  of  Latitude, 


Height. 

lAiitude*  90  A 60. 

Lalitadsf  00  A 70. 

LsUtudet  70  A 60. 

Lstitudn  60  ft  50. 

LalStudc*  60  ft  40. 

PWL 

S.  Ont 

Bd. 

Btel. 

S Qt». 

M. 

BUd. 

S (M»*. 

ad. 

BUM- 

S.  Onv. 

lUL 

BI«n. 

S.  Of«*. 

0 

— 

.178 

+ .178 

— 

+.387 

+ .387 

- 

+ .575 

+ .5/*6 



+ .810 

+ .810 



4 1.034 

+ 1.034 

&000 

-.056 

4-. 112 

+ .007 

-.056 

+ .346 

+ .191 

-.086 

+ .367 

+ .281 

-.156 

+ .631 

+ .376 

-.121 

+ .093 

+ .570 

10000 

-.04.1 

+ .062 

+ .019 

-.094 

+ .143 

+ .048 

-.169 

+ .214 

+ .045 

-.213 

+ .126 

+ .112 

-.332 

+ .449 

+ .217 

15000 

-.061 

+ .028 

033 

-.133 

+ .070 

-.063 

-.194 

+ .101 

-.89.1 

-.260 

+ .1-6 

-.064 

-.296 

+ .261 

-.036 

20000 

-.073 

+ .004 

-.069 

-.133 

+.031 

-.113 

-.310 

+ .035 

-.185 

-.817 

+ .068 

-.149 

-.365 

+ .126 

-.239 

36000 

-,065 

-.013 

-.076 

- .137 

-.015 

-.153 

-.sia 

-.038 

-.340 

-.366 

-.007 

-.378 

-.336 

+ .U29 

-.307 

90000 

-.073 

-.033 

-.095 

-.122 

— .030 

-.161 

— 

-.062 

-.264 

-.364 

-.067 

-.321 

-.266 

- .036 

-.322 

Mei«or*  t 

olofy 


LstilndM  40  ft  30. 

LshtudM  30  ft  20. 

Latititda  20  A 10. 

LatUudes  10  A 0.  | 

a On*- 

Bd. 

XlM. 

a Oft*. 

Bd. 

BM. 

a On*. 

Od. 

BlM*. 

S.  On*. 

Bd. 



+ .854 

+ .8M 

— 

+ .648 

+ .648 

_ 

+ .447 

+ .447 

_ 

+ .208 

+ .208 

1 

-.143 

+ .697 

+ .464 

-.0G4 

+.466 

+.392 

-.040 

+ .382 

+ .282 

-.023 

+.141 

+ .118 

> Lower  PoUr  Corrost. 

-.193 

+ .408 

+ .215 

-.144 

+ .309 

+.166 

-.063 

+ .322 

+ .159 

-.041 

+ .0&1 

+ 063 

-.214 

+ .246 

+ .031 

-.169 

+ .197 

+ .036 

-.114 

+ .160 

+ .036 

-.048 

+ .066 

+ .008 

) 

-.264 

+ .133 

-.131 

-.138 

+ .1M 

-.024 

-.163 

+ .09:> 

-.068 

-.069 

+ .024 

-.046 

-.247 

+ .051 

-.196 

-.180 

+ .063 

-.188 

- .126 

+ .051 

-.074 

-.0&4 

+ .01* 

-.054 

VUpper  EquaiorisJ  Carreat 

-.283 

-.008 

-.291 

I-.178  +.008 

-.170 

-.111 

+ .031 

-.090 

-,«9 

-.oil 

- .070 

) 

Remark*  on  ^ mn&rkcd,  with  refprence  to  these 

th«  prered*  Tables,  that  a change  of  temperature,  which  equally 
io|  Tabki.  per^'adeH  a column  of  air  throughout  its  whole  length, 
may  effect  an  adjustment  of  density  without  disturbing 
the  equiponderant  mercurial  column  situated  at  its 
base  ; hut  the  force  of  the  compensating  currents  will 
be  altered,  and.  under  some  circumstances,  their  courses 
even  changed.  An  alteration  of  temperature,  for  ex- 
ample, in  latitude  will  increase  the  force  of  the 
current  from  latitude  60®  to  50^  in  its  original  direction, 
while  that  from  to  40°  will  be  reven^:  the  wind, 
which  had  blown  on  the  surface  between  the  former 
parallels  with  a force  of  0.810  inches,  being  increased 
to  2.560  inches ; and  (hat  which  moved  ^tween  the 
latter  parallels  with  a force  of  1.084  inches,  blowing 
now  in  the  opposite  directions  with  a force  of  0.840 
inches.  CorrcsjKinding  changes  of  velocity  and  direction 
ensue  in  the  upper  currents,  and  thus  the  coinpcnsation 
of  pressure  takes  place. 

(41.)  Any  cause  also  which  tends  to  diminish  gra- 
dually the  Specific  Gravity  of  a permanently  elastic  Huid 
column  at  its  ba-ne,  or.  on  the  contrary,  to  augment  its 
temperature  at  iu  MJperinr  limit,  will  affect  it  through 
its  entire  length  ; so  that,  if  its  heat  be  slowly  increas^ 
below,  its  lemperatiire  must  rise  from  one  extremity  to 
the  other,  ami  ricr  ivr»d.  But  although  such  a change 
may  take  place,  without  increasing  the  length  of  the 
merciiriitl  column  at  its  lower  extremity,  at  all  higher 
stations  the  Bnruineter  will  rise. 

hSecuo/is  (42.)  I<el  us  next  follow  Mr.  Diiiiiell,  when  he  ima- 
gines  heat  to  be  communicated  to  the  upper  strata  of 
of  tlM  upper  atmosphere,  and  which,  from  some  temporary 
■trsU  oftke  cause,  does  not  originate  in,  or  extend  to  the  lower, 
auaofpkere.  For  this  purpose,  he  BuppoM^s  some  increase  of  tem- 
perature at  a definite  altitude.  The  influence  of  the 


heat  communicated  will  be  felt  in  the  superior  strata, 
but  those  in  the  lower  regions  must,  by  the  supposi- 
tion, remain  unchanged.  The  first  elTeci  which  results 
will  be  an  augmentation  of  elasticity  in  the  upper  beds 
of  the  atmosphere,  which,  exerting  its  force  upon  the 
high  BquHtorial  current,  will  acceirrate  its  velocity  on 
one  side,  and  diminish  it  cm  the  other.  The  expanding 
air,  not  being  laterally  confined  by  a proportionate  ex- 
pansion of  the  neighbouring  sections,  will  not  accumu* 
late  above,  but,  flowing  off,  will  cease  its  vertical  pres- 
sure upon  that  column.  The  upper  regions,  therefore, 
will  be  rarefied,  end  become  lighter,  and  pressing  with 
less  weight  upon  the  lower,  the  Barometer  will  fall  at  the 
surface  of  the  sphere,  in  proportion  to  the  degree  of 
expansion.  Tlie  density  tk  an  elastic  fluid  being  the 
result  of  its  gravity  acting  upon  its  elasticity,  by  the 
reaction  of  these  powers,  any  change  in  the  vertical 
column  must  be  communicated  instantaneously  thrmigh- 
out  its  entire  length,  and  no  inequality  of  density  can 
for  a mennent  exist. 

(43.)  To  generalize  still  further,  let  u.s  again  imagine 
wiUi  Mr.  Daniel],  the  local  accession  c^  heat,  instead  rcs«i*m  of 
of  pervading  at  once  the  whole  of  either  horizontal  sec- 
Uon,  to  commence  at  some  definite  point,  ai»d  gradually 
extend  itself  in  depth.  The  disturbing  cause  will  then  p«oi,”siwl 
affect  the  lower  current,  and  the  ex(>anding  volumes  (rwiMaiU 
of  air,  not  being  checked  by  a simultaneous  increase  of  exteodinj 
elasticity  in  the  adjoining  columns,  will  rush  forward 
with  accelerated  vel^i I y,  and  the  diminution  of  density 
occasioned  by  the  excessive  drain  will  be  distributed 
throughout  the  column  by  mechanical  adjustment  The 
fall  of  the  Barometer  would  be  proportionate  to  the 
extent  to  which  Uie  rise  of  temperature  would  reach  in 
(his  progressive  manner.  ,K  small  increase,  thus  ope- 
rating, will  produce  tl>e  same  amount  of  depression,  as 
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If  a p^reatcr  expansion  had  been  eicrled  In  a more  limited 
Sf3ace. 

(44.)  In  Uie  fullowinj^  Table,  the  edect  upon  the 


Rarometer  ta  exhibited  of  a amall  partial  increase  of  Meteor* 
tempemturc,  {(rudually  eiteitditijir  iUelfthroii^hual  the 
aerial  column,  in  confurmitjr  to  the  preceding  changes. 


l!}u«;r»ti«e  Table  III. — Shotting  the  Effect  vpon  the  barumder  of  a smaU  partial  Incraue  of  Temperature,  gradually 
Table.  extending  tUelf  throughout  the  Column. 


Lalitstie  30, 
IM  Cbsa^v. 

LftbluJe  30, 
2d  CbaOE*. 

LalilaJa  30^ 
3J  Cbtagc. 

30, 

4lh  Cbsii|e. 

LftUiudft  30,  1 

5ih  Oifttife.  1 

aatyfab 

hm* 

T«mr> 

t.  <iM«. 

T«^. 

lUlt. 

S Otft*. 

T«ny. 

EM. 

ft  On*. 

Imnv. 

eiM< 

A (Wm. 

T«n>r  1 

0 

.9355 

60. H 

•29.74 

.931 1 

60. a 

•29.61 

.9*273 

60. s 

•29.49 

.9232 

60.8 

•29.37 

.9192 

60,8  1 

&00U 

24.21 

.7819 

* 46. li 

•24 . 1 1 

. 77H5 

• 46.6 

*21.01 

.7751 

• 46.6 

•23,91 

.7717 

• 46.6 

•23.81 

.768:1 

• 46.6  ! 

10000 

•19. 45 

.6546 

27.9 

19.45 

.6518 

• 29.9 

•19. .17 

.64<M< 

♦ 29.9 

•10. *29 

.64t« 

• ay. 9 

•19.21 

.6434 

• 29.9  j 

l&OOO 

•15.68 

.5163 

10. 

•15.62 

.5140 

10. 

15.62 

.541? 

• 12. 

•15.56 

.5394 

• 12. 

•15.50 

.5371 

• 12.  1 

20000 

•1*2,62 

.4565 

- 9.4 

.4515 

- 9.4 

*12.52 

.4525 

- 9.4 

1-2  12 

.4505 

•-  7.4 

•12.47 

.4485 

•-  7.8  1 

25000 

♦10.12 

.3816 

-31.2 

•10.08 

.:t'00 

-31.2 

•lU.05 

.3784 

-31. *2 

•10.01 

.37(8 

-31.2 

10.01 

.3752  *-29.2  ^ 

3000U 

• S.IO 

.3190 

— 55.9 

• 8.07 

.317? 

— 65.9 

• U 04 

..3164 

-55.9 

8.01 

.3151 

-55.9 

• 7.98 

.3138 

ii.O  1 

Table  ilina* 
tr^nr  of 
(he  force 
anti  direc« 
tk>«  of  the 
cuneaU. 


(45.)  In  the  next  Table,  the  effect  of  the  preceding  changes  upon  the  force  and  direction  of  the  currettls  Is 
shown. 

Table  IV. — Showing  the  Effect  of  the  preceding  Changei  upon  the  Force  and  Direction  of  the  CurrenU. 


K^L 

First  Modi6cfttiaa. 

^(<'coim1  MiMltficalion. 

Hiiinl 

Lfttitiiilfts  40  & 30, 

Uuiiidrt  20  & 30. 

laliludfs  40  bt  30. 

lAtiludcs  20  &30, 

Latitude*  40  & 30. 

La(itndt»  20  3c  30. 

ft.  Omt. 

B»l. 

K>M<.  jft.  »«■* 

IWI. 

etMi 

ft  On*. 

- 

BUoL 

8 Um,. 

ItUn. 

AOn> 

IM 

BlM. 

B. 

jw.  i 

0 

+2.07 

+0.S3!  0. 

+0.63 

+ .63 

+ 1.44 

+2.07 

+ .63 

0. 

+0.63 

+ .63 

+1.44 

42.07 

+ .63 

0. 

+0.C3j 

5000t 

+ .37 

+1.02 

4-1 .46 

+0.5sl+0.0s 

+0.66 

+ .12 

+ 1.09 

+ 1,21 

+.73 

+0.08 

+0.81 

+ .26 

+ 1.09 

+ 1.3.5 

+ .47 

+0.5S' 

10000 

+ .21 

+0.81 

+1.02 

+0.55' +0.140 

+0.62 

+ •» 

+ 0.81 

+0.81 

+ .35 

+0.14 

+0.49 

+ .12 

+0.81 

+0.93 

+ .46 

+0.14 

+0.60^ 

15000 

-.21 

4-0.60 

4-0.39 

4-0.16  +0.18 

+0.31 

+ .11 

+0.60 

f0.71 

+ .18 

+0.18 

+0.66 

+ .02 

+0.60 

+0.62 

+ .39 

+ 0.18 

+0.571 

20000 

-.26 

4.0.431  4-0.17 

+0.141+0.20 

+0.34 

+ .0 

+0.43 

+0.41 

+ .41 

+0.20 

1^1 

-.06 

40.43 

4 0.37 

+ .34 

•1  0.20 

+0.44 

26000 

-.25 

+0.30+0.05 

+o.ia|+o.2i 

+0.39 

-.03 

+0  30 

+0.27 

+ .40 

+0.21 

+0.81 

-.10 

+0.30 

+0.20 

+ .33 

+0.21 

+0.54. 

30000 

-,28 

+0.21 

-0.07j 

+0  18+0.22 

+0.39 

-.11 

+0.21 

+0.10 

+ .35 

+0.22 

+0.57 

—.13 

+0.21|+0.08 

+ .33 

+ 0.22 

+ 0.55| 

From  latitude  40  to  30,  it  will  be  observed,  that  the 
force  of  the  Polar  current  is  greatly  increased ; while 
from  30  to  iO,  the  effect  I*  entirely  reversed. 

Reioarka.  (46.)  U may  readily  be  imagined,  contimiea  Mr. 

Daniel!,  that  irregularilies  thus  intro<luced  into  these 
compensating  movements,  the  cotisequeiicc  of  dinib 
iiislicd  meehunic:il  pressure,  must  of  themselves  be 
liable  to  produce  changes  of  temperature  in  the  atmo- 
spheric columns,  foreign  to  the  natural  gradation ; and 
that,  amongst  others,  the  atmosphere,  in  its  upper  parts, 
may  be  liable  to  greater  depressions  of  heat  titan  would 
result  from  the  elevation  alone.  A gradual  pntccss  of 
cooling  taking  place  in  the  higher  portions  of  a body  of 
air,  would  communicate  itself  to  the  whole  moss,  in  an 
analogous  manner  to  the  equal  diffiisiun  which  would 
ensue  from  the  slow  communication  of  heat  to  the 
lower  parts ; that  is  to  say,  without  producing  any 
effect  upon  the  Barometer  at  the  surface  of  the  sphere, 
or  any  irregularity  in  the  gradation  of  temperature.  But 
where  the  change  is  effected  suddenly,  by  the  admixture 
of  a large  body  of  cold  air,  a mechanical  cflect  is  pro* 
duced  by  the  increased  pressure  of  the  mass ; and  the 
VOL.  V. 


e<]uilibriuni  of  density  takes  place  before  the  adjustment 
of  temperature.  An  atmosphere  hence  results,  the  heat 
of  which  decrea-ses  to  a greater  proportion  than  is  due  to 
the  decrease  of  density ; and  the  ^ect  is  analogous  to 
that  which  arises  fiom  an  irregular  increase;  and  the 
Barometer  must  also  rise  to  equalize  the  specific  gravity. 

(47.)  It  is  not  required  here  that  we  should  point 
mil  all  the  means  by  which  such  changes  of  heat  as  we 
have  alluded  to  may  be  effected,  or  that  we  should  trace 
further  the  endless  modifications  of  densities  and  cur* 
rents  which  would  result  from  their  different  applica- 
tions. It  is  sufficient,  says  Mr.  Duniell,  at  present,  to 
have  shown  tlial,  supposing  tliem  to  arise,  certain  gene* 
ral  consequences  must  follow. 

(4K.)  In  the  preceding  review  of  the  labours  of  Mr. 

Daniell,  we  have  found  that  he  has  contemplated  the 
various  changes  that  have  been  alluded  to,  with  reference  Effaer^  of 
to  the  particular  column  of  the  atmosphere  in  which  ihopmrd- 
they  had  ihclr  origin.  We  shall  now  make  our  readers  '■* 
acquainted  with  bis  estimate  of  Ihclr  effects  upon  those 
with  which  they  are  connected.  For  this  purpose,  we 
must  remember,  that  it  has  been  esiablisbed  as  a prin-  atmetpHer*. 
c 
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Meteor'  ciple,  that  ihc  equal  hei^t  of  ihe  Barometer*  in  every 
situation  upon  the  .•mrface  of  the  !>phere,  was  dependant 
upon  the  maintenance  of  the  Equatorial  and  Polar  cur* 
rents,  with  a certain  determinate  velocity  in  the  ditferent 
parts  of  their  courses;  an<l  that  no  di«^proportionate 
alteration  or  interruption  in  these  could  lake  place, 
without  a correKprmiiin*^  effect  upon  the  mercurial 
column.  Now,  upon  a refenmcc  to  TaMcs  I.  and  II., 
continues  Mr.  Daniell,  it  will  be  found,  that  to  keep 
the  Barometer  at  30  inches,  under  the  parallel  of  40,  a 
current  Is  required  of  the  force  of  (t.H54  inches  towards 
the  parallel  of  30,  cmmterlmlanced  by  one  in  the  cnn« 
trary  direction,  of  (he  fonx*  of  0.291  inches  at  the  eteva* 
lion  of  30,000  feel;  but  by  the  unequal  alteration  of 
temperature,  arising  from  the  p^dual  extension  of  heal 
from  one  stratum  of  (he  atmosphere  to  another,  the 
current  at  the  surface  will  be  increased  to  2.07  inches, 
and  continue  with  decreasing  force  to  the  height  of 
SO.OOO  feel  in  the  same  direction.  It  is  clear,  there, 
fore,  that  a much  greater  drain  lakes  place  upon  (his 
lalitudc,  without  an  adequate  compensating  supply; 
and  the  Barometer  must  fall  throughout  tlie  column. 
Tlie  atmosphere  incuml>ent  upon  the  parallel  of  20  will 
be  similarly  affected  by  the  same  change  of  temperamre 
at  latitude  30.  In  its  original  state,  (he  lower  Polar 
current  flows  upon  the  sui^ace  with  a force  of  0.643 
inches,  and  feeds  this  column  with  a supply  of  air.  It 
is  balanced  at  the  height  of 30,000  feet  by  an  Equatorial 
current  of0.l70  inches.  The  course  of  the  former  is  now 
reversed,  and  ihe  drain  is  increased  in  the  contrary  direc* 
tion.  A rapid  fall  of  the  Barometer  must  therefore  ensue, 
(49.)  On  Uie  other  hand,  nn  increased  afflux  o(  air, 
beyond  the  usual  supply,  to  any  portion  of  the  atmo. 
sphere,  occasioned  by  the  expan.sion  of  any  of  the 
neigiibouring  purt.s  must  cause  an  increase  of  density  ; 
and  the  equiponderant  column  will  of  course  be  Icngtli- 
ened.  It  is  easy  to  perceive,  that  Uicse  secoudary 
effects  must  widely  extend  the  influence  of  the  original 
disturbing  cause;  and  it  is  obvious,  that  every  depres- 
sion of  the  Barometer  must  be  accompanied  by  an  equi* 
valent  rise  in  distant  parts  of  the  elastic  medium,  and 
vice  rerta.  The  local  impulse,  continues  Mr.  Daniell, 
extends  its  influence  in  Uiis,  os  tn  all  other  fluids,  by  the 
laws  of  undulation.  The  mean  prcs.surc,  at  any  moment 
of  time,  of  all  the  waves  upon  (he  surface  of  the  sphere, 
will  be  the  pressure  of  the  atmosphere  at  rest,  and  the 
average  of  a large  number  of  oscillations  ut  any  parti- 
cular spot,  will  approximate  to  the  same  quantity. 

(M).)  In  the  preceding  inquiries  we  have  considered 
the  atmospheric  changes  to  operate  alone  in  a direction 
frtim  the  f^uator  to  the  Poles,  or  from  the  Poles  to  the 
Equator,  aa  if  the  changes  of  temperature  had  operated 
entirely  in  parallels  of  latitude  round  the  sphere.  But 
Mr.  Daniell  enters  also  Into  the  changes  produce*!  in 
a longitudinal  direction  from  the  operalion  of  similar 
causes. 

(bl.)  The  atmospherical  arrangements  represented  in 
Tables  I.  and  II,  resulted  from  the  temperature  of  (he 
sphere  itself;  but  let  us  suppose  (he  change  referred  to 
immediately  following  the  last-quoted  Table,  to  extend 
its  influence  to  10  degrees  of  longitude  os  well  as  to  10 
degrees  of  latitude  ; is  it  nut  apparent  that  currents  will 
be  established  at  right  angles  to  the  directions  of  the 
former  winds,  and  (hat  they  will  tend  to  compensate 
the  irregularity  which  has  been  introduced  ? 'I'he  fol- 
lowing Tables  present  the  results  of  the  calculation  of 
these  easterly  and  westerly  currents. 


KlTecii  of 

.iiiiilci|om 
I lanfwia  a 
loniotadiul 
Jirectlon, 


Table  V.  —Showing  Ike  EJ'ecit  upon  (hr  Attaofphertc  .Meteor. 
Column*  of  a general  AUeraiton  of  Temp^ralurt  m 
the  directum  of  the  Longitude.  ' 

IltiHlrativa 
Table*. 


Table  \T.— SAotring  the  Force  of  the  Current*  ocea- 
*ioned  by  the  preceding  AUeratxon*. 


Loogtludes  300  or  20  And  10. 

KwcwIit. 

Sp. 

a«iiTi>. 

0 

0 

+ 1.929 

+1.929 

5000 

-.266 

+ 1.301 

+ 1.035 

lOUOO 

—.42.5 

+0.837 

+0.412 

IdOOO 

-.510 

+0.496 

-0.014 

20000 

-.629 

+0.2M 

-0.378 

25000 

-.W3 

+0.076 

-0.507 

30000 

-.669 

-0.0A3 

-0.612 

(52.)  The  preceding  forces  operating,  one  in  the  l'»tenDe. 
direcltou  of  the  meridian,  and  the  other  at  right  angles  ‘l’****  "^' 
to  it.  must  neces-sarily  produce  a system  of  interme- 
diote  currents,  which  will  reach  their  destination  with  a the  PoUr 
Northern  or  Southern  deflection.  tnd  Kqua- 

(53.)  'Diere  is,  however,  another  of  Mr.  Daniell's 
views  on  (his  interesting  subject,  which  we  must  not 
omit  to  noUcB ; and  that  is.  the  increase  of  ten  «legrees  „ j 
of  temperature  which  he  suppose*  to  take  place  along  of 
the  entire  range  of  a given  meridian,  and  a diminutiun  luw  *loti{ 
of  heat  of  equal  amount  at  the  oppotale  point,  oil  the  *"  •**•''* 
meridians  on  eoch  side  being  .similarly  affected  in  some  *^‘*“*' 
ratio  between  the  two.  Mr.  Daniell  has  computed  the 
diatributioii  of  heat  upon  these  two  meridians,  and  also 
the  two  intermediate,  for  every  ten  degrees  of  latitude, 
the  results  of  which  are  to  be  found  in  the  next  Table. 

Table  VII.— &’Aoici/jg  the  Dktrihution  of  Heat  all  over  lUaatmivr 
the  Sphere,  upon  the  mppoeition  of  a gradual  lncrra*e  Tshlt. 
of  Heat  between  the  ophite  Meridian*. 


Lon^itu.u 

270 

0 

Unyitude 

90 

Lonifitvdt 

IHO 

l.At.  90 

0 

10. 

0 

-10. 

Ut.  bo 

3.2 

13.2 

3.2 

— 6.6 

Ut  70 

9.6 

19.6 

9.6 

— (1.4 

Ut  60 

19.2 

29.2 

19.2 

+ 9.2 

Ut.  50 

32. 

42. 

32. 

22. 

Ul.  40 

4S. 

58. 

48. 

38. 

Ut.  30 

60.8 

70.8 

60. S 

50.6 

Ut  20 

70.4 

80.1 

70.4 

60.4 

Ut.  10 

76. S 

60.8 

76.8 

66.8 

Ut.  0 

60. 

90. 

80. 

70. 

Lnngiiude  20  mil  360. 

l.ti«rituiie  10. 

UMt. 

S.  1 Tamp. 

XtMt 

•.  Cm*. 

Tamp. 

0 

30.000 

1 

i.OO(K>0'.12. 

10.000 

.93960 

60.8 

I 

O 

23.949 

.82656  14.8 

24.215 

.78533 

44.6 

10000 

19.106 

.anKi'-j.i 

19.531 

.6Sfi39 

27.9 

15000 

15.229 

.56472  -22.4 

15.739 

.54063 

10. 

20000 

12.041 

.46677,-43.6 

12.673 

.-i.we 

-9.1 

25000 

9.579 

.38582  -C7.5 

10.162 

.3SJi- 

-31.2 

30000 

7,566 

.3I81MI  -95.1 

8.m 

.iKOh 

—55.9 
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M.ieor-  (54.)  Tlii»  increa.1*  of  h(*l  Mr.  Diniell  liinils  to  the 
comlilion,  ihut  it  taken  place  in  so  Kradua)  a manner, 
**  aflecl  the  Barometer  at  the  baAes  of  the  Hifler- 

Df^ediiw  **  atmospheric  columns.  There  will  then  be  two  cur- 
iwrcaae  o(  rents  eatahlished  upon  the  surface  of  tile  sphere,  in 
Iiml  opposite  directions  on  either  side  of  the  cold  meridian 
towards  the  hotter,  with  a force  of  1.H04  inches  ; or 
rather,  the  body  of  air.  which  was  before  in  motion  from 
North  to  South,  will  now  be  deflected  witli  this  force 
to  the  Hast  and  West ; and  the  whole  lower  atmosphere, 
excepting  upon  those  lines  where  the  effect  would  be 
null,  will  move  from  the  Poles  to  the  Equator  with  a 
greater  or  le*.s  bend  to  the  East  and  West.  If  the 
cause  producing  this  variation  of  heat  be  sup)x>sed  to 
move  round  the  sphere  from  C^aat  to  West,  then  will 
every  meridian  in  succession  be  subjected  to  alterations 
of  currents  from  the  East  and  West. 

E(r«ct<  of  a (55.)  L#el  us  now  suppose  motion  to  be  communl- 
commoaiics-  cated  lo  the  sphere  with  an  uriifurro  velocity  from  West 
liM  to  to  East,  that  the  force  of  gravity  is  equal,  and  for  the 

«oh«r».  present  that  centrifugal  force  produces  no  effect.  Since 

this  rotatory  motion  must  he  greatest  at  the  Equator, 
and  is  directed  Eastward,  the  air  in  its  passage  from 
the  Poles,  not  having  attained  the  maximum  velocity, 
will  have  a relative  motion  Westward;  and  hence  the 
motion  of  the  wind  in  the  Northern  hemisphere  will  be 
from  Norlh'East  to  South-West,  and  in  the  Southern 
hemisphere  from  South»East  to  North-W'esl.  Wlieii* 
ever  this  apparent  tendency  coincides  with  an  acUuil 
impulse  in  the  same  direction,  derived  from  other 
sources,  it  will  nugmenl  its  force;  and  when  opposed 
to  one  in  a contrary  direction,  it  will  tend  to  neutralize 
it.  Tima,  in  the  supposition  which  has  been  just  made, 
of  an  acces.sioii  of  temperature  through  the  entire  range 
of  any  meridian,  the  current,  which  we  found  wunid 
thence  arise  from  the  East  towards  that  meridian,  would 
be  increased  by  this  further  mechanical  impulse;  while 
the  Western  current  acting  on  the  opposite  side  would 
be  decreased,  if  not  annihilated. 

But  as  the  lower  Polar  current  would  thus  have  a 
relative  Westerly  direction,  with  regard  lo  the  nioliuii  of 
the  sphere  itself,  so  the  upper  Equatorial  current  w ould 
have  an  absolute  movement  in  the  contrary  direction. 
The  particles  of  air,  which  are  transported  from  the 
Polar  regions  to  the  Equntor,  have  not  lime  to  aK-siime 
the  velocity  of  the  different  parallels  of  latitude  as  they 
reach  them ; and  are,  therefore,  necessarily  behiiul  as 
they  revolve.  To  other  bodies,  therefore,  jmsses-sing 
that  velocity,  they  oppose  a resistance  which  appears 
to  proceed  from  the  Kaslcrn  quarter.  Those,  however, 
which  are  trans|>orted  above  from  the  Equator  to  the 
Poles,  have  an  excess  of  absolute  motion  tirom  West  to 
East  above  those  parts  of  the  globe  towards  which  they 
are  carried.  And  as  the  healing  power,  which  is  the 
source  of  all  the  motions  of  the  imaginary  atmosphere, 
is  in  the  sphere  itself,  it  follows  that  the  upper  parts, 
which  are  most  remote  from  it,  will  become  cooled ; 
while  those  which  are  nearer  to,  or  in  contact  with  it, 
maintain  their  proper  tem[>erature.  As  they  cool  they 
of  course  Iwcoroe  specifically  heavier  uiid  descend ; 
their  place  being  supplied  by  the  subjacent  warmer  strata. 
Another  kind  of  ctrctilaiion  becomes  thus  established  in 
a direction  peqiemlicular  lo  the  horizontal  currents; 
and  if  we  contemplate  the  motion  of  a single  particle  of 
air.  we  shull  find  that  it  maintains  an  angular  course, 
in  a direction  ciimpoiindeil  of  these  two  motions,  llie 
upper  Equatorial  current  having  aUo  a movement  of 


rotation  from  West  to  East,  greater  than  that  of  the  Mriei>r- 
Polur  latitudes  towards  which  it  is  carried,  the  effect  olo^y. 
must  be  fell  by  the  panicles  in  their  descent  from  the 
higher  lo  the  lower  stream,  and  the  cuuseqiietice  will 
lie.  that  the  latter  will  be  deflected  Irom  its  cuunw>,  the 
Northern  current  receiving  a Westerly  direction  at  the 
point  where  this  influence  reaches  its  stream  with  suf- 
ficient power. 

We  shall  now  proceed  lo  the  second  part  of  Mr. 

DuiiicH's  iiiquity. 

On  the  Habiiudet  of  an  Almrutjyfure  of  Pure  AqutuuH 
Vapour, 

(56.)  This  atmosphere  of  vapour  must  be  first  con-  Auw>*j-hcr«f 
lemplnied  as  surrounding  a sphere  entirely  covered  with  vsp*'"*; 
water,  and  of  uniform  temperature  througliout.  This  ^**J^***"'* 
temperature  is  limited  by  Mr.  Danicll  to  as  in  his  Jovw* 
first  hypothesis  of  the  permanently  clostic  fluid.  with  Mtirr, 

(57.)  The  ela.stic  force  of  steam,  for  the  difftreiil  ofuaiw™ 
degrees  of  heal  within  the  range  of  atmospheric  leinjier- 
attire,  has  been  drtennined  with  great  precision  by  .Mr. 

Dalton;  the  results  of  which  may  1^  seen  in  the  Table  at 
p.  3S3  of  oar  Essay  on  Hbat.  According  to  that  Table, 
with  a temperature  of  3;^'^,  the  equivalent  column  of 
mercury  would  be  .200  inch,  which  would  moreover  be 
the  same  at  every  point  of  the  spherical  surface.  The  den* 
sily  of  the  vapour,  like  that  of  the  g.«seaus  atmosphere, 
must  diminish  in  a geometrical  ratio  for  equal  eleva- 
tions, and  the  temperature  also  will  decline  proportionally 
willi  it.  The  ratio,  however,  of  its  diminution  will  be 
of  a different  value.  Mr.  DunicU  then  traces  the  decrease 
of  density  and  temperature  in  an  atmosphere  of  aqueous 
vapour,  ofthe  force  alluded  to,  at  different  elevations ; and 
infers,  that  with  such  an  arrangement,  there  would  l>e  a 
perfect  equilibrium  in  the  aqueous  ma-vs  in  all  points  of 
the  sphere.  Neither  would  precipitation  or  evaporation 
take  place,  but  the  atmosphere  would  remain  transpa- 
rent and  undisturbed.  Such  also  must  be  the  state  to 
which  an  atmosphere  of  vapour  would  tend,  ruttwith- 
standing  any  obstacles  that  might  be  presented  to 
oppose  it.  And  hence  alsi>  Mr.  Daiiiell  infers,  that,  if 
condensation  were  to  take  place  in  any  part  of  an 
atmos|)here  so  constituted,  evaporation  must  also  take 
place  to  maintain  the  equilibrium ; and  conversely,  that 
evaporation  must  be  accompanied  by  precipitation. 

(58.)  Should  the  temperature  of  the  sphere  rise 
gradually  and  uniformly  over  every  part  of  its  surface, 
the  elasticity  of  the  steam  would  increase  without  any 
disturbance;  and  obeying  its  own  lawofdecrea.se  for 
differentelevations,  it  would  remain  perfectly  trunspareni. 

(59.)  In  considering  again,  with  Mr.  Daniell,  the 
second  condition,  namely,  that  of  an  elevation  in  ete\siioa 
the  temperature  of  the  sphere  from  the  Poles  to  the  of  teatpors- 
Equator,  it  may  first  be  remarked,  that  a pure  unmixed 
atmosphere  of  vapour  could  by  no  mcaiiH  render  itself  J^*^'** 
obedient  to  such  a law.  The  elasitcity  of  the  whole 
would  be  meaaured  by  that  of  the  lowest  point ; and 
the  water  would  distil  from  the  hottest  to  the  coldest 
point  with  such  a rapidity,  a.s  to  occasion  u strong  ebul- 
lition at  the  former.  The  condensation  of  vapour  may 
be  effected  not  only  by  decrease  of  temperature,  but  by 
an  increase  of  pressure;  it  is  not  necessary,  tlierefure, 
that  it  sliould  pass  from  the  hottest  to  the  coldest  point 
to  be  precipitated,  which  would  be  a gradual  proceu; 
but  the  elastic  force,  arising  from  an  increase  of  density 
at  one  extremity,  would  instantly  be  felt  at  the  other* 
c 2 
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A{p{«or«  the  impreAnion  bein|^  conveyed  as  thron^^h  a spring. 
Mr.  Daniell  Hlustrates  this  efTecl  by  the  brautiful  Cry- 
ophorus  of  Dr.  Wollaston,  in  which  the  force  of  the 
vapour  is  so  much  rcducetJ  by  (l»e  cold  applietl  to  one 
ton’s  Cr^  extremity  of  the  instniment,  as  speedily  to  printucc  con- 
aphnrusT  gelation  at  the  other  by  the  rapidity  of  the  consequent 
evaporation.  Ttie  rapidity  of  action  is,  however,  not 
necessary  for  the  present  inve»lig;>tion  ; for  we  must 
imagine  the  passage  of  heat  from  one  point  to  another 
to  be  so  mechanic^ly  retarded,  as  to  enable  it  to  assume 
all  the  gradations  due  to  the  heat  of  the  sphere.  This 
will  enable  us  to  estimate  the  relative  force  and  pressure 
of  two  of  the  vertical  columns  at  different  stations  ; and 
Mr.  Daniell  having  computed  the  decrease  of  density 
and  temperature  in  an  atmosphere  cd'  aijuenuB  vapour 
of  the  force  of  1 .00  inches,  at  different  elevations,  ob- 
serves, that  unlike  the  case  of  the  permanently  ela.siic 
fluid,  both  the  density  and  elasticity  will  be  found  greatly 
to  increase  with  the  temperature;  atid  (hat  therefore 
the  Equatorial  columns  must  press  upon  the  Polar 
columns  throughout  their  entire  length.  A circulation  will 
hence  arise  very  different  from  that  of  the  aerial  currents. 
The  vapour  would  flow  in  a mass  from  the  Equator 
to  the  Poles;  and  being  necessarily  condensed  in  its 


course,  would  return  from  (he  Poles  to  the  Ecpiator  in  Meteor- 
the  form  of'  water.  Great  evaporation  would  be  con-  olofT* 
standy  going  on  at  the  latter  station,  and  condensation  ''•v*' 
at  every  other ; so  that  the  atmosphere,  excepting  at  Uie 
Equator,  wotili!  be  reiidemi  turbid  by  perpetual  clouds 
and  rain.  As  in  the  case  of  the  permaiienlly  clastic 
fluid,  the  temperature  of  the  sphere  would  by  this  pro- 
cess soon  become  equali^eil,  did  not  our  hypothesis 
provide  (or  its  permanency : the  Equatorial  parts  would 
become  quickly  cooled  by  the  evaporation,  and  (he 
Polar  become  warmed  by  Uie  hfat  evolved  dunng  the 
process  of  condensation. 

(60.)  It  is  further  worthy  of  attention,  that  the  elas- 
ticity of  va{K)ur  increasing  nearly  in  a geometrical  pro- 
portion for  equal  increments  of  heat,  the  decrease  of 
temperature  iu  ascending  in  this  alinofqihere  will  he  in 
arithmetical  prujKirtiun  only;  the  diminution  being 
uearly  three  degrees  for  every  5000  feet. 

(61.)  Upon  the  hy|H)lhesis  of  the  gradation  of  tem- 
perature beh're  aw>umcd,  in  tlie  case  of  the  gaseous 
atmosphere,  Mr.  Daniel!  furnishes  the  following  Toblc 
to  represent  the  corresponding  elasticity  and  density  of 
tlie  va;>our  at  the  surface  of  the  sphere,  for  every  ten 
degrees  of  latitude. 


liluctratiTc  Taele  VIII. — Shoving  the  Force  and  Density  of  an  Atmosphere  of  Aqhefinit  VapouStfor  etery  Ten  Degrees  of 

Latitude,  surrounding  a Sphere  unetiuaUy  heated. 
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40 
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1 

.731  j 3.403 

70.4 

.900 

4.143 

76.8 
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4.571 

HO 

The  torn-  (52.)  Let  tis  next  imagine,  that  the  temperotiire  of  other  side.  But  If,  ou  the  contrary,  the  temperature  of 
p«>f«tnreo(  particular  latitude  is  raisetl  to  the  level  of  (hat  the  parallel  be  lowered  to  that  of  the  parallel  next 
which  adjoins  it.  This  will  cause  condensation  to  ciase  above,  the  precipitation  will  be  increased,  and  the 
cwAwd  io  point,  evaporation  to  commence,  and  the  atmo-  higher  latitude  be  cleared  of  Its  turbid  matter.  Tlie 

that  which  sphere  to  become  transparent.  The  quantity  of  water  next  Tublerepresents  the  condition  of  Latitude  SO  under 
ad}<nBi  i . precipitated  will  be  proportionally  increas^  on  the  these  interesting  circumstances. 


Illwtrshve  Table  IX. — .SAotting  the  State  of  the  Atmospheres  arwing/rotn  Alterations  of  Temperature  in.  any  intermediate 
Tabl*.  Columns. 
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(.Atitud*  30. 
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.351 
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1.700  j 

CLOV'UT. 

.361  1 1.700  1 

cuRor. 

.731  1 3.403  1 70.4 

Effectiof  (63.)  Again,  if  the  mechanical  retardation  of  the 
Evtpertuoo  flowing  vapour  were  subject  to  variation,  the  quantity  of 
evaporation  and  precipitation  would  be  proportionate 


to  the  velocity  of  its  passage : thus,  supposing  the 
evaporation  from  a given  suil'ace  at  a given  tem|>cra- 
ture,  and  under  a given  resistance,  to  ^ three  graina 
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per  minute,  that  quantity  would  be  doubled  with  half 
the  reaiatance.  'Fhc  changfea  at  the  surface  aifect  the 
whole  of  the  superincumbent  (olumn  equally,  and  the 
tani|>eiraturt;  of  the  vapour  follows  its  own  particular 
law  of  decrease.  But  what,  says  Mr.  Oaniell,  will  be 
the  consequence,  if  Uie  vapour  should  be  forced  to  adapt 
itself  to  a pro^^resaion  of  tero]>era(ure  didVrent  from  its 
own ; and  if,  from  (M>me  cause,  (he  heat  of  the  upper 
revolts  should  diminish  at  a fpreater  rate  than  is  due  to 
its  natural  irnulatiuii  ? 

(61.)  Let  us.  for  instance,  suppose  that  Uic  heat  of 
the  water  upon  the  surface  is  80^,  but  that  at  the  height 
of  5000  feet  al»ove  the  surface,  a temperature  exists 
of  only  64  .4.  which  from  that  point  follows  tlie  former 
decreasinii^  scale.  The  water  in  such  a case  will  have 
a tendency  to  throw  olf  vapour  of  (lie  some  constituent 
heat  os  its  own  temperature ; but  the  pressure  above, 
bein^  rendered  too  little  by  the  influence  of  tlie  forced 
decree  of  cold,  to  preserve  the  necessary  elasticity  below, 
the  atmosphere  will  only  possess  the  tension  due  to  the 
lower  degree ; that  is  to  say,  the  constituent  temperature 
of  (he  vapour  will  be  only  67° .9.  Kvoporatiou  must 
therefore  ensue  below,  and  its  concomitant  precipitation 
above.  The  calculation  of  these  effects  is  entered  in 
the  next  Table. 

Table  X. — fihowing  the  upon  the  Atmosphere 

of  Eapour  of  a forced  gracUttion  of  Temperature. 
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58 
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55 

55 
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52 

52 
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49 

40 
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(65.)  The  conse(|uence  of  this  supposition  will  be. 
that  a Cloud  will  be  formed  at  the  height  which  has 
been  named ; for  the  atmosphere  will  be  forced  up- 
wards by  the  nascent  vapour  existing  below,  and  a con- 
densation at  this  point  will  ensue.  The  Cloud,  how- 
ever. supposing  the  process  to  be  sufliciently  gradual, 
would  not  extend  very  far  below,  because  (he  water, 
during  its  precipitation.  Would  be  redissoived  by  the 
excess  of  heat  in  (he  lower  regions,  so  that  they  might 
remain  transparent  and  undisturbed.  Tlie  ultimate 
effect  would  be,  that  the  temperature  would  be  alowly 
equalized,  and  the  balance  of  force  realored.  The 
water,  in  its  circulation  backwards  and  forwards,  would 
act  as  a carrier  of  the  heot,  which  it  would  abstract 
from  the  lower  parts  by  its  evaporation,  and  give 
out  to  the  upper  by  its  condensation.  The  atmo- 
sphere would  thus  gradually  recover  its  state  of  equi- 
librium and  repose,  the  upper  regions  remaining  clear, 
because  the  gradation  is  there  uudisturbed. 

(66.)  Titc  sudden  decrease  of  heat  need  not,  however, 
be  confined  to  a single  point ; but  may  be  supposed  to 
continue  throughout  the  entire  column,  ond  to  adapt 
itself  to  some  progression.  Instead  also  of  its  being 
limited  to  a single  vertical  atmospheric  column,  it  may 
be  taken  in  connection  with  other  adjacent  sections.  As 


an  example,  Mr.  Dautell  gives  the  annexed  Table,  Meieor* 
adapted  to  the  Equator  nith  a temperature  of  and 
the  parallel  of  I0°.  with  a temperature  of  76°,8,  and  in 
which  also  the  flow  of  the  lateral  currents  is  exhibited. 

Tasle  XI. — Shenring  the  State  of  the  Atmosphere  occa-  llli»uran\# 
siorted  by  the  Intermixture  of  Latrrai  Currents.  T»ble. 
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(67.)  In  the  Equatorial  division  of  the  Table,  the  flrst  Rflmark* 
point  of  cundensation  ts  wjppo.scd  to  take  place  at  the  »» 

height  of  5000  feel,  while.  In  the  other  division.  It  is 
limited  to  10.000  feci;  and  it  will  be  perceived,  that 
up  to  the  former  elevation,  Uie  vapour  of  (he  first 
column  is  of  much  greater  elasticity  and  density  than 
that  of  the  latter,  and  that  it  must  consequently  flow 
towards  it  with  cnnsUlerabte  force.  No  Cloud,  how- 
ever, will  be  fonned,  as  before,  at  the  point  of  conden- 
sation, because  the  supply  arising  from  the  evaporation 
at  the  surface,  will  be  carried  off  in  a lateral  direction, 
or,  if  previously  formed,  would  soon  be  dissipated  by 
the  same  operation.  Nor  would  the  transparency 
of  the  pnrallcrof  10°  be  aflected  up  to  tliis  height; 
for  the  current  which  it  would  receive  would,  in  its 
constituent  temperature,  still  be  below  what  its  sensible 
heat  would  maintain.  But  above  this  line  a dense 
Cloud  would  be  precipitated.  A counter  flow  of  smrdi 
extent  tow artU  the  Equator  will  be  establishetl  at  the 
altitude  of  10,000  feel ; and  above  this,  again,  the  pres- 
sure will  return  to  the  flrst  direction.  The  constituent 
temperature  of  the  returning  current  being  below  the 
temperature  of  the  elevation,  the  tran.sparcocy  of  the 
Equatorial  column  will  be  preserved  throughemt. 

(68.)  The  precedinghj  jiotheseH  have  been  framed  upon 
(he  assumption,  that  Uie  sphere  round  which  the  aqueous 
atmosphere  bus  been  diffused,  was  cuvere<l  entirely 
with  water,  from  which  a continual  supply  of  vapour 
would  flow,  equivalent  to  every  circumsimice  of  tem- 
perature. Let  us  now  .suppose,  with  Mr.  Daniell,  that  Cuewhm^ 
the  water  is  only  partially  diffused,  and  that  the  un-  in  the  water 
covered  portions  are  absolutely  dry.  Va|Kjiir,  not  in  •soaly  par. 
contact  with  water,  is  known  to  be  aflected  in  the  same 
monner  as  the  permanently  elastic  fluids,  by  variations  gacovvrvd 
of  temperature,  its  volume  expanding  or  contraetiiqr  portionc 
•j^,.|(h  part  fur  each  degree  of  change  above  its  point  of  hein^  dry. 
precipitation,  by  palirenheit's  scale.  If  a current, 
therefore,  were  to  pass  over  a dry  apace,  of  a higher 
temperature  than  iiadf,  the  same  changes  would  lake 
place,  in  miniature,  as  we  have  already  traced  in  the 
dry  atmosphere.  Its  denHity  would  diminish,  while  its 
elasticity  would  remain  the  same  upon  the  surface,  and 
be  increased  at  all  the  higher  stations.  In  the  case  of 
vapour  becoming  heated  in  this  tnaiiiicr.  out  of  the 
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M«t4Kir'  contact  of  water,  it  may  reach  ila  point  of  depoaition  at 
a elevation  without  producinj^  any  nen^ible  Cloud ; 
■— for  alUtouifh  it  would  be  slowly  precipitated,  it  would 
be  instantly  restored  to  the  elastic  form  by  the  excess 
of  heal  in  the  inferior  strata;  and  no  accumulation 
could  be  forme<l  fur  want  of  a supply  from  the  dry 
surface  below.  A slig^ht  haziness  miglit  possibly  be 
the  result. 

^**^*^]j  * ima^fine,  continues  Mr.  Daniell,  a 

rspuur  stream  of  vapour,  of  known  density,  filtering  its  way  late- 
pi«!!ng  rally*  of  the  sphere,  which  is  covered  with 

ir»Bi  a part  water  of  a certain  temperature,  to  another  which  is 
ofiliespbete  perfectly  dry,  but  of  equal  or  superioMetnpermlure.  As 
with*^er  vapour  arrives  at  the  dry  space,  it  will  be  rapidly 
to  ft  part  diffused ; ami  iU  elasticity,  being  no  ion^^r  confined 

prrfi^iy  by  an  incumbent  atmosphere  of  like  density,  will  be 


reduced,  and  will  assume  that  force  which  its  own  dif-  Meteor, 
fusion  will  enable  it  to  maintain.  Or  a stream  of 
vapour,  of  high  elasticity,  flowing  into  a space  where  '•^v^ 
there  already  exists  an  atmosphere  of  inferior  force, 
will  be  reduced  in  density  to  that  of  the  general  mean. 

(70.)  But  the  surface  upon  which  an  atmosphere  ofCiMiih«>r«< 
any  particular  density  rests,  may  be  neither  water,  nor  »o  **»•  »"• 
yet  perfectly  free  from  it;  it  may  be  earth  diflerenlly  ^ *| *^^* 
embued  with  moisture  and  variously  heated.  A partial 
sup(dy  of  moisture,  varying  in  quantity  in  different  »,ih  mou- 
places,  but  of  tf»e  same  degree  of  density,  would  arise,  tun  sad 
and  Clouds  of  more  or  leaa  opacity  would  be  formed,  at  '■»f»««ly 
corres|>onding  situations,  in  Uie  planes  of  deporilion 
above.  Mr.  Daniel!  has  calculated  the  following  Table 
to  illustrate  these  interesting  posittona. 


iUaurfttif*  Tabib  XII.-— SAoKfj'ngfAa/fAc  ElastieUy  of  Vapour,  yieldcH  by  diffrrmt  Surfaca  tarioujiy  hrated,  u goMmed 

by  the  incumbad  jltmotpfurt. 
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(71.)  This  atmosphere,  which  is  supposed  to  be 
of  equal  force  in  every  pan,  and  in  which  the  same 
general  temperature  prevails,  rests  upon  a surface 
covered  with  water  in  one  part,  with  moist  earth  in 
another,  and  on  a dry  surface  in  a third.  The  first 
point  of  precipitation  is  placed,  it  will  be  perceived,  at 
10,000  feet.  The  water  upon  which  the  first  part  of  the 
column  rests,  Is  of  the  same  degree  of  heal  as  the 
general  temperature  at  the  surface.  The  force  of  evapo- 
ration is  estimated  by  Mr.  Daniell  at  368,  and  the 
supply  being  equal  to  the  force,  the  density  of  the  Cloud 
is  denoted  by  the  same  number.  The  moist  earth  upon 
which  the  second  portion  rests,  is  of  the  temperature  of 
70°,  which  makes  the  force  of  evaporation  507;  hut 
less  steam  being  given  off*  Irom  the  earth  than  from  the 
water,  the  quantity  precipitated  is  prupurtionully  dimi- 
nished. In  the  Table,  Mr.  Daniell  has  estimated  it  at 
one-fourth.  The  dry  surface  of  the  earth,  which  sup- 
ports the  third  portion,  being  heated  to  30°,  yields  no 
vapour;  the  evaporating  force,  which  is  equal  to  786, 
is  wholly  unapplied,  and  no  Cloud  can  therefore  be 
maintained.  The  higher  points  of  the  atmosphere  are 
subject  to  similar  modifications.  The  temperature  of 
the  evaporating  surface  regulates  the  quantity  of  water 
raised  in  vapour,  and  the  tension  of  the  preexisting 
atmosphere  determines  its  elasiicity, 

We  shall  now  (>roceed  to  the  consideration  of  Mr. 
Daniell's  third  division  of  his  inquiry,  viz. 


On  the  Habitudee  of  an  Atmoephere  of  permanmily 
elastic  fluid,  tcith  atfueous  vapour. 

(72.)  The  properties  which  each  possessed  in  lU 
separate  state,  will  be  retained  in  this  connection  un- 
changed ; and  the  two  fluids  will  exercise  no  further 
action  upon  each  other,  than  a mechanical  opposition 
witen  in  motion.  Tlie  particles  of  steam,  in  penetrating 
the  interstices  of  the  permanently  elastic  fluid,  experience 
the  same  species  of  retardation,  as  may  be  ^opposed  to 
exist,  if  they  flfiwed  through  the  pores  of  sand  or  cotton. 
When  an  equilibrium  is  attained,  this  mutual  action 
ceases,  ami  the  purlicles  of  each  press  only  upon  those 
of  their  own  kind.  There  are,  therefore,  roiitiniies  Mr. 
Daniell,  two  principal  points  of  view  under  which  such 
a mixture  may  be  regarded;  first,  that  in  which  the 
particles  are  in  a stale  of  perfect  eqiiip<iiae  amongst 
themselves;  and,  secondly,  where  they  are  seeking  to 
attain  an  equilibrium  by  means  uf  intestine  motion. 
With  respect  (<»  the  first,  there  is  no  distinction  between 
such  a complete  mixture,  and  that  of  two  or  more  per- 
manently elastic  fluids;  and  it  may  be  regarded  like  a 
mixture  ofgasea,  as  un  homogeneous  fluid. 

(73.)  Let  us  now  inquire  what  would  be  the  natural 
cotillion  of  such  an  atmosphere,  when  surrounding  a 
sphere  of  uniform  temperature  throughout. 

The  first  effect  of  mixing  known  measures  of  gues, 
with  vapour  of  different  degrees  of  force,  is  to  pr^uce 
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M«t*or-  an  iocretse  of  bulk,  under  an  equal  pressure  in  the 
oiofT'  pennaoeDtly  elastic  fluid ; not,  however,  in  proportion 
• V to  the  measure  of  the  vapour  communicated  to  it,  but 
in  proportion  to  ita  elasticity.  The  second  result  is, 
that  tlie  Specific  Gravity  of  the  gas  is  diminished,  but 
not  exactly  in  proportion  to  its  expansion ; for  while 
the  atoms  constituting  the  vapour  are  all  dilated,  their 
own  weight  is  added  to  the  mixture.  Hut  this  weight, 
tbough  increasing  with  the  elasticity,  being,  in  all  cases, 
lesa  than  that  of  an  equal  bulk  of  common  air,  a 
decrease  of  density  must  follow.  This  diminution  of 
temperature  becomea  greater  with  every  increment  of 
temperature. 

of  (74.)  To  place  all  the  circumstances  connected  with 
>a|Mwr  in  a interesting  subject  in  a clear  point  of  view,  let  us, 
continues  Mr.  Daniel),  trace  the  prepress  of  vapour  just 
»pn*p»  ' banning  to  form  in  a perfectly  dry  atmosphere.  For 
this  purpose,  let  the  temperature  of  the  sphere  be  77^. 
The  first  arrangement  will  be  the  same  as  that  repre- 
sented under  the  parallel  of  10"  in  Table  I.  If  we  now 
suppose  water  suddenly  to  overflow  the  surface,  evapo- 
ration will  instantly  commence.  No  atmosphere  of 
vapour  exists  to  impede  its  progress,  and  the  nascent 
steam  will  merely  assume  such  a degree  of  tension,  as 
is  necessary  to  overcome  the  vi»  inertia  of  the  air  which 
obstructs  its  motion.  What  this  force  may  be,  we  have 
not,  perhaps,  sufficient  data  to  determine.  For  the 
present,  we  must  give  to  it  an  arbitrary  value,  and 
assume,  that,  at  the  temperature  of  77^,  aod  pressure 
of  30  inches,  it  amounts  to  .200  of  an  inch.  The  con- 
atUuenl  heat  of  vapour  of  this  elasticity  is  32°,  so  that 
at  the  heiglit  of  18,500  feel  it  anives  at  its  point  of 
condensation.  An  aqueous  atmosphere  of  such  a degree 
of  force  being  now  established,  a resistance  proportioned 
to  this  amount  is  made  to  the  progresa  of  evaporation ; 
and  the  elasticity  of  the  rising  steam  must  in  conse- 
quence be  doubled.  Its  constituent  temperature,  there- 
fore, by  Table  V.  p.  833  of  our  E*$ay  on  Heat,  is  raised 
to  62°,  and  it  cannot  pass  the  height  of  7600  feet  with- 
out decomposition.  The  resistance  upon  the  surface 
now  amounts  to  .60)  inch,  to  overcome  which,  v’apour 
at  66°  must  be  emitted.  The  first  point  of  precipita- 
tion, in  ascending  from  the  sur&ce,  would  thus  be 
fixed  at  about  3600  feet ; and  it  may  now  further  be 
remarked,  that  the  diffusion  of  vapour  does  not  cease  at 
the  height  of  3600  feet,  to  which  point  we  had  first 
traced  it,  but  that  the  mechanical  obstruction  is  pro- 
portionably  reduced,  and  is  carried  by  succesaivo  stages 


to  loftier  regions,  where  its  tenuity  is  so  mneb  increased,  Mrieot. 
that  it  rapidly  eludes  all  observation.  ^ 

(76.)  With  regard  to  the  various  pointa  of  conden- 
sation.  it  is  probable,  continues  Mr.  Darnell,  that,  as  in 
ihe  atmosphere  of  pure  steam,  no  cloud  will  be  formed  ttoa. 
at  any  of  them.  Ihe  process  of  evapeu^tion  would  be 
so  gentle  under  these  circumstances,  that  little  above 
six  grains  of  water  would  be  raised  per  minute  from  a 
square  foot  of  surface ; so  that,  as  the  gradual  precipi- 
tation of  tills  quantity  took  place  l>etween  the  different 
atages,  it  would  instantly  be  redissolved  by  the  excess 
of  heat  into  which  it  would  be  naturally  inclined  to  fall. 

The  circulation  thus  becomes  a process  of  equalization, 
by  which  the  temperature  of  the  upper  regions  U raised : 
the  heat  which  is  abstracted  below  by  evaporation  is 
evolved  by  condensation,  the  pressure  of  the  vapour 
becomes  increased,  and  all  the  changes  tend  to  that 
tpeculiar  distribution  of  heat,  which  we  before  contem- 
plated as  the  natural  stale  of  an  unmixed  atmosphere  of 
steam. 

(76.)  The  average  quantity  of  vapour  which  would  Apprexima- 
exist  upon  the  hypothesis  we  have  just  assumed,  while  tionioih* 
the  atmosphere  maintained  its  proper  progression 
temperature  may  be  roughly  approximated  as  follows : 

• — A stratum,  of  the  force  of  .616  inch,  extends  to  the  woutd  wist 
height  of  3600  feet ; another,  of  the  force  of. 401  inch,  upon  xuch 
reaches  3900  feet  higher ; a third,  of  only  J200  inch,  ^ 
stretches  almost  as  far  as  both  the  former  together ; 
making  a total  of  13,600  feet  The  mean,  therefore, 

....  . -616  . -401  . .200  . 

to  this  point  IS  nearly  ^ -f — ^ ■=  .854  inch. 

For  the  further  distance  of  17,500  feet,  Mr.  Daniel! 
thinks  we  cannot  greatly  err  in  taking  .064  inch,  as  the 
mean  pressure,  making  the  average  to  tbe  height  of 
31,000  feet  .209  uich.  One-third  of  the  atmosphere 
beyond  this  being  considered  free  from  vapour,  reduces 
the  mean  to  .139  inch. 

(77.)  Changing  now  our  hypothesis  of  a sphere  of  Chance  of 
uniform  temperature,  for  one  whose  temperature  in-  hypouiesif 
creases  from  the  Poles  to  the  Equator,  let  us  assume  of  s 
that  the  Barometer  stands  every  where  upon  its  surface 
at  the  constant  height  of  SO  inches.  Tbe  constituent  p^raiur*  ia- 
temperature  of  the  vapour,  also,  in  the  different  columns  cr«ii4o«ifrmn 
of  this  mixed  atmosphere,  at  the  surface  of  the  sphere,  the  )*ol«s  to 
is  to  approach  to  within  eleven  degrees  of  the  tempera- 
ture  of  the  sevend  zones.  The  succeeding  Table  has 
been  calculated  by  Mr.  Daniell,  to  devclope  the  con- 
sequent arrangementa 
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UetMr>  (78-)  By  compannf  the  results  contained  in  this 
oloCT*  Table  with  thuM  recorded  tn  Table  I.,  U w'ill  be  seen, 
that  the  Spccihc  Gravity  and  claaticity  of  the  air  is  but 
^*!f*snd  sliglitly  influenced  by  the  intermixture  of  the 
eUtikftT  ^ aqueous  vapour ; so  slightly,  indeed,  that  the  course 
the  air  but  And  velocity  of  tlie  currents,  as  represented  in  Table  II.. 
alighily  is*  may  with  safety  be  adopted,  without  producing  any 
flueocwl  by  uDsible  error  in  Uie  investigation.  Their  balance  also 
n^xtura'^of  ^ ^ dtat  by  which  the  Barometer  is  maintained  at 
Uia  iqueosa  ^n  unvarying  height.  It  will  also  be  remarked,  that 
vapour.  while  the  great  aerial  ocean  Is  divided  into  two  great 
strata,  flowing  in  opposite  directions  from  North  to 
South,  and  South  to  North,  the  aqueous  part,  which  is 
nearly  confined  to  the  lower  current,  presses  in  a con* 
trary  direction.  Hie  adjustment  of  these  particulars 
remaining  as  ik>w  supposed,  the  compensating  winds 
flow  on  in  the  courses  which  have  been  described,  and 
the  balance  remains  undisturbed. 

K«aporatioa  (79.)  Hie  admixture  of  vapour,  hitherto  considered, 
will  td(Ki  hug  aflected  the  gradation  of  temperature,  re- 

uli  o7™'  from  the  decreasing  density  of  the  atmosphere 

itmptnture  ***  upper  parts,  but  the  process  of  evaporation  must 
mvUiof  in  time  necessarily  iuduce  such  an  alteration.  The 
from  tbe  steam,  as  it  reaches  its  point  of  condensation,  must 
^*4*0?  latent  heat,  and,  during  its  precipitation, 

the  u|^r  combining  with  a fresh  proportion,  it  must  a^in 
pamofths  asceud,  and  again  be  evolved  in  the  middle  regions, 
anaofphere.  The  atoms  of  steam  may  thus  be  considered  as  carry* 
log  caloric  from  the  surface  of  the  sphere  to  the  higher 
strata;  and  it  ia  obvious  how  a considerable  section  of 
any  one  column  may  thus  have  its  temperature 
equalized  and  fully  saturated  with  aqueous  particles. 
The  currents  thus  become  affected  both  by  the  expan- 
sive power  of  the  vapour  and  of  the  liberated  heat; 
^causes,  the  influence  of  which  so  applied,  must  be 
partial,  and  cannot  reach  the  higher  regions.  This 
unequal  action  must  produce  a fall  in  the  Barometer. 

(bO.)  Again,  as,  on  the  one  hand,  this  effect  upon  the 
Barometer  is  produced  by  the  augmentation  of  the 
quantity  of  aqueous  vapour,  so,  on  the  other,  a rapid 
increase  of  the  latter  may  be  produced  by  a fall  In  the 
former.  Tlie  mechanical  resistance  of  the  air  must  of 
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course  be  increased  by  its  motion  in  opposition.  When  Mrtcor* 
this  is  stopped,  as  it  soon  is,  by  any  small  diminution 
of  the  mercurial  column,  the  vapour  will  ru^h  forward 
with  its  whole  force,  retarded  only  by  the  kind  of  fil- 
tration which  must  take  place  through  the  quiescent 
air ; and  the  temperature  of  the  higher  latitude  being 
unable  to  support  its  elasticity,  precipitation  must  fol- 
low. From  ^e  operation  of  these  causes,  the  tern-  prtcipi- 
perature  of  the  latitude  will  be  partially  affected,  the  uiioa  of 
density  of  tbe  air  be  still  further  reduced,  and  the 
aerial  column  become  reversed.  The  course  of  the 
vapour  being  thus  greatly  acceleralcd,  an  abundant 
precipitation  must  follow. 

(81.)  The  progress  of  the  precipitated  moisture.  Further 
from  the  time  when  its  first  streaks  would  be  found  to  cffecuor 
shoot  in  a visible  form  across  the  atmosphere,  to  the 
]>eriod  when  it  descends  in  rain  upon  the  globe,  is  nut 
without  iu  interest.  In  proportion  lo  the  density  of  the 
vapour,  must  be  the  mugnitutle  of  the  condensed 
particles.  When  first  formed  in  the  higher  regions, 
the  cloud  would  probably  assume  a li^t  cirriform 
appearance,  but  at  lower  elevations,  their  precipi- 
tation would  be  more  dense,  and  the  attraction  of 
aggregation  stronger.  The  muss  would  thus  gently 
subside  to  a lower  station,  where  the  density  of  the 
air  would  oppose  a greater  resistance  to  its  descent. 

Here,  in  a higher  temperature,  the  cloud  would  begin 
again  to  be  dissolved,  and  assume  a rounded  and  more 
comped  form,  and  thus  the  equalization  of  the  tem- 
perature, and  the  diffiision  of  the  vapour,  would  be 
carried  on  from  several  points  at  once.  The  di^rent 
beds  obey  the  impulse  of  the  winds,  and,  as  they  sail 
along,  enlarge  the  sphere  of  their  action,  till,  at  length, 
the  natural  equilibrium  of  the  atmosphere  can  be  no 
further  check^.  Hence  precipitation  will  increase, 
the  i<trata  of  the  clouda  unite,  and  the  air  no  longer  be 
capable  of  buoying  up  their  load. 

(82.)  In  the  next  Table  Mr.  DanieU  furnishes  ns 
with  a view  of  the  force  of  the  aerial  current,  and  the 
counter  pressure  of  the  vapour  in  a mixed  atmosphere, 
surrounding  a sphere  unequally  heated  in  the  manner 
already  set  forth. 
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Tails  XIV. — 6'Aoin‘ng  the  Force  of  Uu  diffrrtni  CurrenU  in  a Mixed  Aimoephert  of  Air  and  Vapour,  bdween 

the  Pole*  and  £7t<ofor. 
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0 

+ .178 

-.003 

+ .387 

-.010 

+.575 

-.029 

+ .810 

-.oiy 

+1X134 

-.103 

+ .854 

-.139 

+ .648 

-.133 

)+.447 

-.109 

+ .208 

- .082' 

MOOj 

+ .057 

+ .191 

+ .281 

_.0U 

+ .375 

-.033 

+ .570 

-.060 

+ .451 

082 

+ .392 

-.107 

I+.282 

-.073 

+ .118 

- .0421 

leooo 

+ .010 

+ .049 

+ .045 

+ .112 

+ .21“ 

-.023 

+ .215 

-.044 

+ .165 

-.050 

I + .159 

-.038 

+.0S3 

- .029 

IMM 

-.0S3 

-.093 

-.093 

- .094 

-.035 

+ .031 

-.009 

+ .038 

-.022 

+ .036 

-.019 

+ .008 

-.01.1, 

200M 

-.0® 

-.112 

-.195 

-.149 

-.239 

-.131 

-.024 

-.012 

-.OM 

-.018 

-.045 

.00? 

350M 

-.079 

-.152 

-.MO 

-.272 

-.307 

-.IM 

-.12b 

- .074 

-.OW 

300M 

-.095 

-.161 

-.294 

— .321 

-.322 

-.291 

-.170 

-.090 

-.070 

Difletdiiee  (AB*)  We  have  already  stated  our  difficulties,  with 
rettMctWig  regard  to  the  agiount  of  resistance  which  the  pores  of 
1^*  ****  gaseous  constituents  of  the  atmosphere  offer  to  the 

lo^  MS*  ^ vapour  in  motion.  Experiments  arc 

M(e oftbe  wanting  to  elucidate  this  subject,  but  the  observations 
aqueous  «a-  of  Sausiure  and  Dalton  throw  some  light  upon  the 
ixmr  by  tbt  subject.  The  resistance  here  alluded  to  may  be 
fweoutcon*  ^e^^rjed  as  twofold  ; first,  in  connection  with  the  per- 

VOL.  V. 


manently  elasdc  fluid  at  rest,  and  secondly,  with  it  in  nitueau  of 
motion.  ‘ke  »udo- 

f84.)  With  regard  lo  the  slate  of  rest,  the  opposition  »pkcre. 
with  which  vapour  passes  through  air,  is  in  proportion 
to  its  density.  Saussure  concluded  from  his  experi- 
ments, that  a diminution  in  the  density  of  one-fhird 
doubled  the  rate  of  evaporation. 

(85.)  With  respect  to  motion,  a breeze  acting  in 
0 
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oppolitUan  to  the  stream  of  Tapour.  must  retard  its 
progress  as  much  as  one  in  the  same  direction  favours 
iL  Much  obscurity,  however,  envelopes  this  inquiry, 
from  the  vagueness  of  the  Icnns  employed  in  denoting 
the  velocity  of  the  air.  Mr.  Dalton  has  determined 
that  the  rate  of  evaporation,  in  a perfect  calm,  being 
denoted  by  120,  that  of  a brisk  wind  is  lh4,  and  of  a 
high  wind  189.  The  retardation  of  opposing  currents 
of  the  same  respective  may  therefore  be 

reckoned  in  pniporlioii. 

Vflority  (86.)  It  is  impossible,  in  the  present  stale  of  our 

with  mhich  knowledge,  continues  Mr.  Daiiiell.  to  determine  the 
absolute  velocity  with  which  va{Hmr  travels  under  any 
of  tlie  circumstances  mentioned ; l«it  the  relative  rates 
ofdiderent  parts  of  the  same  column  may  be  approxi- 
mated.* Thus,  taking  as  an  exiimple  the  latitude  of 
30  laid  down  in  the  ta.st  Table,  the  current  wliich  blows 
in  the  direction  of  the  parallel  of  40  may  be  deemed 
high,  and  retards  the  motion  of  the  vapour  towards 
latitude  20  accordingly.  At  the  clevatioa  of  10,000 
feet,  the  density  of  the  air  is  reduced  one<third.  and  the 
velocity  i«  consequently  duiibled.  To  this  must  be 
added  the  consideration,  that  the  opposing  current,  at 
the  &-ame  elevation,  declines  in  strength,  thereby 
increa.*«ing  the  force  in  the  still  higher  ratio  of  |K9  to 


1&4.  More  vapour,  therefore,  would  probably  pass  at  Mrt«or. 
this  elevation  than  at  the  surface,  although  iu  excess  «*®g7* 
of  elasticity  is  only  .044  inches  at  the  former  station, 
and  .ISd  inches  at  the  latter.  Whenever  a deep 
stratum  of  air  has  had  its  temperature  and  vapour 
equalized,  in  the  majmer  before  described,  it  is  easy  to 
conceive  that  the  S(|ueous  atmosphere  may  travel  in  its 
upper  parts  with  considerable  velocity,  in  a course 
directly  opposed  to  the  wind  at  iU  lower.  The 
approximation,  however,  ba.s  been  carried  a little  further 
by  Mr.  Daniell.  The  effect  of  a brisk  wind,  in  accele- 
ratitig  evaporation.  Is  equal  to  an  increase  of  about 
three-tenths  of  the  elasticity,  that  of  a high  wind  being 
six-tenths.  The  retarding  influence  of  the  Polar 
current,  in  its  regular  state,  may  therefore  be  appor- 
tioned lo  the  dilferenl  latitudes  iu  Tables  Xlll.  and 
XIV,,  as  follows: 

From  the  Poles  to  latitude  BO  = of  the  elasticity, 
to  latitude  70  — latitude  60  =;  latitude  &0  =: 
latitude  40  = latitude  30  = latitude  20  = 
latitude  10=  and  from  latitude  10  to  the  Kquator 
•j\j.  The  following  Table  will  then  repreRcnl  the  effi- 
cient force  of  the  vapour  in  a lateral  direction,  calculated 
for  the  surface  of  the  sphere,  and  for  the  altitude  of  une- 
third  the  density. 


Table  W\~^Shotcing  the  lateral  /rure  of  Fapour  between  the  Poles  and  E^juator  at  the  fiur/act  of  the 

Sphere,  and  at  the  Altitude  of  oncdhxrd  the.  Density. 


L*lituik*S 
90  ami  80. 

Latitude* 
80  and  70. 

Latitudes 
70  ami  60. 

Laiiludex 
60  «ml  50. 

latitude*  ji  latitude* 
50  and  40.  40  Hnii  80. 

laiumtc* 
30  and  20. 

Latituilci 
30  and  10. 

latitude* 
lOaiMl  0. 

lUouc  x\iiiaiua 
^ fanm. 

KW«u  </ 
IWaacs  U iMi  «Mi 
•d  ftrm.  1 tiMMMy 

enwunr 
•r  rwf*.  iiimuijr 

u 

tteUw*  Wli.4mfM 
td  j hwuh)  . 

W'ln4  Bsi 
u(  r«H«  IktPBltr 

taawvof 
Btlam*  'WMawi 
<rf  »«<«  - 

auioM* 

Cf»n«ce 
WlAd  ont 

CSocti  fd 

BoIhm*  Wind  tod 
«rr«w».  Until]' 

L'tlWw  i4 
aunc*  Wimltn* 

a Uamc] 

U 

-.0<u!-.(W2 

1 

-.010 -.DOS 

-.038: -.017, 

- .049  - .025 

-.IWi'— .042 

t 

-.138i-.06l^ 

-.132 

— odt 

-.0>2  -.074 

lOOUU 

-.00|!-.002 

— .00-1*  .008 

-.oosL.on 

-OVij-.O-ifi 

-.0*23'-, 045 

-.044; -.073 

1 ' 

-.050 

_.09llj 

-.038'-, 070 

— .029  — .nr>s 
1 

This  last  Table,  Mr.  Daniell  remarks,  will  give  some 
idea  of  the  retardation  of  force,  in  Uic  vapour,  occa- 
sioned by  (be  wind,  at  the  surface  of  (he  sphere,  ami 
also  of  the  increase  of  velocity  occasioned  by  diminished 
pressure  in  the  upper  regions.  U is  easy  to  under- 
stand that,  whenever  the  aerial  current  coincides  with 
the  direction  of  the  vapour,  the  progress  of  the  latter  is 
accelerated  in  the  same  proportion. 


• Nr.  HerKbel,  at  p»s«  51  of  tht  third  volume  of  ibc  Trammetiom 
^the  AHr>*mmiett  S*iei*iy,  hu  lb*  r«lU>mn£  remvVs:— *'  Oa  tb« 
niirlu  of  Ute  ]9lh  of  Aonl,  the  sky  bad  contieued  poKocily  cloiidlew, 
wilb  not  a brealh  of  air  «lirrio£,  and  a dew  so  copious  ss  to  run  olT 
the  telescope  la  streams  lilt  obrnt  bslf  past  Xwo  a.  m.  I bad  (o  lake 
the  transit  of  35  HerCulis  •«  a seUling  star,  which  paawd  at  16 
tiours  31  minutes,  (per  Chroo.)  At  16  hours  8 minutes,  one  of 
Piaai'j  stars  pnwe<i,  and  was  taken;  after  which  I continueil  sweep- 
ing, thn  heavens  continuing  heautifully  clear,  .kbout  5 minutes 
before  the  expected  passife  of  25  Hereulis,  I noticed  a dusky  ctood 
bank  in  the  Rut;  tl  S'lvsnced  rapidly.  Immediately  before  ihn 
iransil,  Arctwrus  was  completely  invisible : while  yet  in  the  ad  of 
bisecting  my  star,  the  edge  of  die  hate  was  on  it,  and  in  leu  than 
three  minulea  from  that  time  bad  extended  to  the  Western  huriion, 
obliterating  evnry  star  by  a thick  nnifoitn  cosliog  of  cloud.  AJl  the 
time  ibe  calm  remitned  quite  uiKiislurbed.  The  but  supposable 
rspkiiiy  of  pevpajation  in  this  case  is  >100  miles  an  Iwur,  in  tlie 
direction  of  the  Sun's  matioa;  and  the  cautc  ts  obviously  the  eiect 
atl.nnmrnlof  a deierwiiaale  leniperature  in  the  region  of  the  atmo- 
spbete,  where  the  cloud  formed,  eilbof  by  mdiation,  or  by  a dimiiin- 
lion  of  atnoepheric  pmsttre  taking  piare  in  succi-o.inn  along  the 
whole  lone  of  sky,  aotl  as  ll  were  pursuing  Uie  point  t>f  the  heavcos 
uppuseJ  to  the  Sun." 


(B7.)  The  permanency  of  the  Barometric  pressure, 
on  the  surface  of  the  sphere,  is  dependent,  as  already 
remurketl,  upon  the  equal  balance  of  the  aerial  cur- 
rents ; and  iU  fluctuations  have  been  (racer!  (o  the 
destruction  of  (his  equipoise,  by  unequal  and  hxnl  ex- 
pansions and  condensations.  One  of  the  chief  causes 
of  these  latter,  Mr.  Daniell  attributes  to  the  iiicrense 
and  decrease  of  the  aqueous  vopour,  counteracting  (he 
natural  progression  of  temperature  by  the  caloric 
evolved  In  its  condensation.  But  there  is  another 
cause,  which  must  exercise  a powerful  influence,  and 
to  which  no  allusion  has  yet  liccn  mode.  It  has 
hitherto  been  sup)K>seH,  for  the  sake  of  simplifying  the 
subject,  that  the  source  of  heat  has  been  in  the  sphere 
iteelf,  and  that  all  the  regular  changes  of  temperature 
emonatc  from  its  surface.  This  so  tar  agrees  with  the 
condition  of  the  atmosphere  of  the  earth,  with  which 
it  Is  Mr.  DanielTs  final  object  to  identity  his  diflerent 
hyi>otheses;  for  while  in  a trans(>uront  state,  the  bim*s 
rays  pass  through  the  air  without  materially  aOrcting  il, 
and  exliauBt  their  influence  upon  the  surface  of  the 
globe.  Hut  if  the  atmosphere  become  cloudy  and  Rtfocix  of  a 
opaque,  the  rays  of  heat,  emoiiating  ffiuin  an  externa  «l«“4y  ■ml 
source,  are  in  great  part  absorbctl  before  they  reach  the 
surface,  and  an  increase  of  Icmpcralure  ami  eiustic  wo«pbef« 
vapour  must  take  place  in  the  middle  regions.  Here  ua  ine 
arises  another  source  of  partial  ami  powerful  expau-  imnpiTitBtr 
sion.  To  this  also  may  l>c  added  the  property  which 
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Meipor-  (he  clouds  possess  of  prercntin^  the  radiation  of  heat 
from  the  Mirlkce  beneath  them,  and  the  greater  con> 
ducting  power  of  damp,  than  of  dry  air. 

Ktfectt  of  (S8>)  Amongst  the  numberless  modifications  of  con* 
further  dition.  to  which  an  atmosphere  of  the  nature  we  have 
n*«'nir-  is  liable,  there  are  yet  two  or  three  to 

fkce  of  the  which  it  will  be  necessary  shortly  to  refer.  The  surface 
•phere.  of  the  sphere  has  hitherto  been  chiefly  considered  as 
perfectly  plain,  and  cither  thorouglily  dry  or  every- 
where covered  with  water.  Let  us  now  contemplate  it 
as  covered  with  water  to  the  extent  of  three*fourths  of 
its  surface,  and  the  remaining  fourth  of  dry  earth,  uii* 
even  and  inters  ected  by  eminencea  ; conditions  which 
assimilate  it  still  more  closely  to  the  actual  terrestrial 
atmosphere.  Suc-h  an  intermixture  of  land  and  water 
must  at  once  iutroducc  iiietpialities  of  teni|>eralure  of  a 
diflercnl  character  from  those  which  have  been  hitherto 
considered.  These  wUI  arise  chiefly  from  the  greater 
rapidity  both  of  heating  and  cooling,  in  the  dry  surface, 
dependent  upon  the  peculiar  constitution  of  the  watery 
element.  As  (he  pruccsscs  by  which  their  impressions 
are  communicated  to  the  incumbent  air  are  slow  and 
gradual,  they  mostly  oflcct  the  ditferent  columns  in  on 
equable  tnanuer ; so  that  their  influence  upon  the  atino- 
Rpheric  currentA  resolves  itself  into  the  cases  which 
have  been  already  proposed,  of  total  and  regular  ex- 
pansion. With  res|>ecl  to  the  vapour,  however,  the 
case  is  difTerent.  The  parts  of  the  atmosphere  above 
the  dry  spaces  cannot  remain  free  from  its  admixture, 
because  the  elasticity  of  the  surrounding  medium  will 
soon  supply  the  vacuum.  Tlie  law  of  this  equalization 
will  de|H-nd  upon  the  mechanical  obstruction  of  the  air, 
which  IS  influenced  also  by  the  conditions  of  the  wind. 
When  once  diffused  over  the  land,  it  will  be  more  sub- 
ject to  condensation ; and  the  amount  of  precipitation 
must  be  restored  from  the  great  ex]>anse  of  waters. 

(89.)  Finally,  unevenness  of  surface  will  lend,  says 
Mr.  Danieil,  to  modify  the  atmtinplierc  in  some  minor 
degree.  Any  elevation  will  obviously  partake  of  the 
temperature  due  to  the  stratum  of  air  into  which  it  may 
rise  ; but  (he  action  must  lie  reciprocal  ; and  as  the 
heating  surface  is  raised  to  higher  regions,  those  re- 
gions must  be  proportionally  oml  unequally  aficcted. 

We  shall  now  pass  to  the  consideration  of  some  of 
the  phenomena  connected  with  the  actual  atmosphere 
of  the  earth. 

Figure  of  the  Atmotphrre. 

Fi^ore  of  The  problem  of  the  figure  of  the  atmosphere  is 

ihe  F.arth's  connected  with  some  very  rcfincil  and  delicate  points 
•imosphere.  analysis.  Had  llic  Karth  been  truly  of  a spherical 
fonn,  and  entirely  at  rest,  every  |>ortioii  of  the  atmo- 
sphere surrounding  it,  would,  by  the  action  of  gravity, 
have  assumed  a perfectly  globular  form.  But  any 
velocity  of  rolalkm  impart^  to  the  Earth,  would  be  gra- 
dually communicated  to  the  atmospheric  strata  that 
surround  it ; and  the  friction  of  these  strata  against 
each  other,  and  against  the  surface  of  the  body,  would 
accelerate  the  slower  motions,  and  rebird  the  more 
rapid,  till  a perfect  equality  was  established. 

(91.)  At  its  surface  the  atmosphere  is  only  retained 
by  its  weight ; and  llic  form  of  this  surface  is  such,  that 
the  force  which  results  from  the  cenlrifugal  and  attract- 
ive forces  of  Ihe  body,  is  perpendicular  to  it.  The 
atmosphere  is  flattened  towards  the  Poles,  and  dis- 
tended at  its  Equator;  but  this  clliplicity  has  limits. 


and  in  the  case  where  it  is  the  greatest,  the  ratio  of  the  M«ieor- 
Polar  and  Equatorial  axes  is  as  tw'o  to  thiH^e.  ohicy. 

In  the  seventh  chapter  of  the  thin!  Book  of  the 
Mt'tanique.  Cilette,  I^j^ace  has  entereil  on  the  cunst* 
deration  of  (he  figure  of  the  almrHpheres  of  the  ccics- 
liaJ  bodies,  will)  his  usual  generalizotiou  and  skill.  teUmiSv 

Kfpl«r. ' 

On  the  LimiU  of  the  Aimotphere. 

(92.)  The  existence  of  a defmile  limit  to  the 
altitude  of  the  atmosphere  was  Hrst  conceived  by 
Kepler;  and  he  sought  to  determine  its  elevation  by 
means  of  the  diiratiuii  of  the  twilight.  By  an  ingenious 
and  inlcresling  process,  which  most  writers  on  Astro- 
nomy explain,  it  is  known  to  extend  to  lietwcen  40  or 
50  miles  aliove  (he  Earth's  surface,  and  even  at  that 
altitude  It  still  continues  to  possess  a density  sutBcient 
for  refracting  and  reflecting  the  rays  of  light. 

(93.)  The  authors*  who  have  writii'n.  says  Mr. 

Ivory.t  on  the  height  and  figure  of  the  atmosphere, 
have  likewise  a.ssigned  a boundary  beyond  which  it 
cannot  reach.  But  in  this  they  have  rather  fixed  a 
limit  to  the  domain  peculiarly  belonging  to  the  Earth, 
than  reasoned  upon  any  distinguishing  pro|>er4ies  of 
(he  atmosphere  itself.  If  we  conceive  a t^ly  that  cir- 
culates round  the  Kartli  by  the  force  of  gravitation,  in 
the  time  of  a diurnal  revolution,  the  polli  which  it  de- 
scribes will  mark  the  limit  whereat  the  centrifugal  force 
arising  from  the  rotatory  motion  of  the  Earth  will  just 
balance  (he  opposite  ccntri|>ctal  force.  Therefore  anv 
body  that  participates  in  the  rotatory  motion  common 
to  all,  if  placed  Wyond  the  boundary  we  have  men- 
tioned. would  continually  recede  from  the  Eanh,  and 
be  eventually  lost  in  Ihe  immensity  of  space;  or,  if 
placed  within  the  same  boundary,  would  fall  to  (he 
common  centre.  I'he  radius  of  (he  orbit  described  by 
the  revolving  tiody  is  about  25,000  miles,  or  something 
more  than  three  diameters  of  (he  terrestrial  globe. 

Now  the  air  surrounding  (he  Earth  cannot  reacli  an  far, 
for  if  it  did  it  would  l>e  continually  dissipated  ; a sup- 
position which  is  extremely  improbable,  since  we  are 
acquainted  with  no  source  from  which  a constant  wa^te 
of  so  necessary  a fluid  cnuld  be  supplied. 

'fhe  first  writer^  who  attempted,  from  Physical  con-  d,  WoHm. 
sidcrations,  to  fix  a definite  limit  to  the  atmosphere,  was  ton's  •(- 
Dr.  Wollaston,  in  the  PhilotKiphcat  TrannactUm*  Ibr  to  fit 
1922,  who  remarks  in  hia  interesting  Pa|>er,  that,  in  * 
attempting  to  estimate  the  probable  height  to  which  the  i|o,'oA"h|r* 
Earth's  atmosphere  extends,  no  phenotiienuii  caused  by 
its  refractive  |»ower  in  directions  at  which  wc  can  vnew 
it,  or  by  reflection  from  va;>ours  that  are  suspended  in 
it,  will  enable  us  to  determine  it.  From  the  law  of  iU 
elasticity,  which  prevails  within  certain  limits,  we  know 
the  degrees  of  rarity  corresponding  to  diflerent  elevations 
from  (he  Earth’s  surface;  aud  if  we  admit  that  air  has 
been  rarefied  so  as  to  sustain  only  ofan  inch  Riiro- 
metrical  pre.SMire,  and  that  this  measure  has  alforded  a 
true  estimate  of  its  rarity,  we  should  infer  from  the  law. 
that  it  extends  to  (he  height  of  forty  miles,  with  proper- 
ties yet  unimpaired  by  extreme  rarefaction.  Beyond 


* D'Al«sib«rt,  Ofm,  torn.  ri.  Loftiee,  M^cfuttqut  Cikete,  Ur.  lii. 
ch.  vii. 

t PkUm*pkif!oi  Tramactiont  for  1 823. 

I Mr.  C&vendi>h  coraoiDBietted  (t>  Mr  Divim  Gilbert,  iVnidrst 
of  the  KoyaJ  Sucicly,  in  (he  year  1809,  Ihe  siitHitence  of  e very  ii»- 
testing  rvlative  lo  the  dpOnile  limits  of  (he  slmo- 

s^erc ; but  ihu  sppesn  aever  to  bavo  been  pubU-tied, 
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this  limit  we  are  left  to  coiijeclnres  founrled  on  the  sup* 
posed  divisibility  of  Matter;  and  if  this  be  infinite,  ho 
also  must  be  the  extent  of  our  atmosphere.  For,  if  the 
density  be  throughout  as  the  compresaing  force,  then 
must  a stratum  of  given  thickness,  at  every  height,  be 
compressed  by  a superincumbent  atmuHphere,  bearing  a 
constant  ratio  to  its  own  weight,  whatever  be  its  distance 
from  the  Earth.  But  if  air  consist  of  any  ultimate  par- 
ticles no  longer  divisible,  then  must  expansion  of  the 
medium  composed  of  them  cease  at  tliat  distance,  where 
the  force  of  gravity  downwards  upon  a single  particle 
is  equal  to  the  resUtsnce  arising  from  the  repulsive  force 
of  the  medium. 

(94.)  Mr.  Faraday,  when  alluding  to  the  admirable 
argument  of  Dr.  Wollaston,  observes,  that  on  passing 
upwards  from  the  Earth’s  surface,  the  air  becomes  more 
and  mure  attenuated,  in  consequence  of  the  gradually 
diminishing  pressure  of  the  superincumbent  part,  and 
its  tension  or  elasticity  is  proportionally  diminished; 
and  when  the  diminution  is  such,  that  the  elasticity  is  a 
furce  not  more  powerful  than  the  attraction  of  gravity, 
n limit  to  the  atnvosphere  must  occur,  llie  pnrii' 
cles  of  the  atmosphere  there  tend  to  separate  with  a 
certain  force ; but  this  force  is  not  greater  than  the 
attraction  of  gravity,  which  tends  to  make  them  approach 
the  Earth  and  each  other;  and  as  expansion  would  ne- 
cessarily give  rise  to  diminished  tension,  the  force  of 
gravity  would  then  be  the  strongest,  and,  consequently, 
would  cause  contraction,  until  the  powers  were  balanc^ 
as  before. 

(95.)  Dr.  Wollaston,  however,  has  not  conftned  his 
inquiries  lo  the  Earth's  atmosphere  ; and.  In  extending 
his  views  to  the  probable  existence  of  atmospheres 
round  other  bodies,  he  properly  remarks,  that  since  the 
law  of  delinite  proportions  discovered  by  Chemists  is 
the  same  for  at)  kinds  of  Matter,  whether  solid,  fluid,  or 
elastic,  if  it  can  be  ascertained  that  anv  one  body  con- 
sists of  particles  no  lunger  divisible,  we  tlien  can  scarcely 
doubt  that  all  other  bodies  are  similarly  constituted  ; 
and  that  we  must  conclude,  without  hesitation,  that  those 
equivalent  quantities,  which  we  have  learned  to  appre- 
ciate by  proportional  numbers, do  really  express  the  rela- 
tive weights  of  elementary  atoms,  the  ultimate  objects 
of  (,‘hemical  research. 

(96.)  In  the  first  place,  the  views  entertained  by 
those,  who,  believing  in  the  existence  of  a terrestrial 
atmosphere  of  indefinite  extent,  sought  to  discover  the 
existence  of  an  atmosphere  of  a similar  kind  round  the 
lunar  spheroid,  may,  from  the  reasoning  of  Dr.  Wollas- 
ton, be  proved  to  he  utterly  fallacious.  For,  since  the 
density  of  au  atmosphere  of  infinite  divisibility  at  the 
surface  of  the  Moon  would  entirely  depend  on  her  gra- 
vitating force  at  that  point,  that  density  could  not  be 
greater  than  the  density  of  our  atmosphere  at  the  (Kiinl 
where  the  Earth's  attraction  is  equivalent  to  the  Moon's 
attraction  ut  her  surface.  At  this  height,  which  by  a 
simple  compulation  is  about  5000  miles  above  the 
Bail’s  surface,  we  obviously  can  have  no  perceptible 
atmosphere,  and,  consequently,  should  not  expect  to 
dis<^rn  an  atmosphere  of  similar  rarity  around  the  Moon. 

(97.)  In  the  next  place,  the  approach  of  Venus  to  the 
Sun,  if  the  latter  body  were  surrounded  by  an  atmo- 
sphere of  infinite  divUihiHtj,  might  he  reasonably  ex- 
pecterl  lo  present  some  degree  of  retardation  in  her 
apparent  motion;  whereas,  from  the  very  preci>e  and 
accurate  observalionH  ofC'aplain  Kuler,  no  such  retarda- 
Uoii  can  be  perceived.  If  we  calculate  at  what  apparent 


distance  from  the  body  of  the  Sun  his  attractive  energy  Meteor- 
is  equal  to  the  gravitating  influence  at  the  surface  of  the  olofy. 
Earth,  it  is  there  that  his  power  would  be  sufficient  to  '^v^' 
accumulate  (from  an  infinitely  divisible  medium  filling 
all  space)  an  atmosphere*  fully  equal  in  density  to  our 
own,  and,  consequently,  ca|ioble  of  producing  a refrac- 
tion of  more  than  one  degree  in  the  passage  of  rays 
obliquely  thruugti  it. 

(9S.)  By  considering  the  mass  of  the  Sun  as  330,000 
times  greater  than  that  of  the  Earth,  the  distance  at  which 
his  gravitating  force  will  be  equivalent  lo  the  force  of 
gravity  at  the  surface  of  the  Earth,  will  be  v^330,000, 
or,  in  other  words,  about  575  times  the  terrestrial 
radius;  and  if  the  radius  of  the  Sun  be  111.5  times 
that  of  the  Barth,  then  will  the  distance  here  referred 
575 

***  TTTT»  limes  the  solar  radius.  Now  the 

1 1 1.5 


Sun's  apparent  semi-diameter  on  the  day  of  observa- 
tion (May  23<1)  having  been  ISMO'',  it  fiillows  that 
15’  49''  X 5. 15  = 1*  21'  29'*  was  the  distance  from  the 
Sun's  centre,  at  which  his  gravitating  force  was  just 
e«]uivalent  to  the  ordinary  force  of  gravitation  at  the 
Earth's  surface. 

(99.)  But  the  approach  of  Jupiter's  Satellites  to  that  Slronc  c«»* 
Planet,  instead  of  being  retarded  by  refraction,  is  well  fiTOarton 
known  to  be  perfectly  uniform,  till  they  appear  in 
actual  contact;  showing  that  (here  is  not  that  extent 
of  atmosphere  surrounding  Jupiter,  which  that  body  JupiteKi 
should  attract  lo  itself  from  an  infinitely  divisible  to 

medium  filling  all  space.  For  since  the  mass  of 
Jupiter  is  full  309  times  that  of  the  Earth,  the  dis- 
lance  at  which  his  attraction  would  become  equivalent  tbii  ptuct 
to  the  ordinary  terrestrial  gravity,  must  be  as  309,  U not  oae 
or  about  17.6  times  the  Earth's  radius.  And  since  his 
diameter  is  nearly  eleven  limes  that  of  the  Earth,  we 

shall  have  = 1.6  times  his  own  radius,  for  the  dis- 


tance from  his  centre,  at  which  an  atmosphere,  equal  in 
density  to  our  own,  should  occasion  a refraction  exceed- 
ing one  degree.  To  the  fourth  Satellite,  this  distance 
would  subtend  an  angle  of  about  3*  37' ; .so  that  an 
increase  of  density  equivalent  lo  SJ  times  the  density 
of  our  ordinary  atmosphere,  would  he  more  than  suf- 
ficient to  render  (he  fourth  Satellite  visible  to  us  when 
behiud  the  centre  of  the  Planet,  and,  consequently,  to 
make  it  appear  on  all  sides  of  the  Planet  at  the  same 
time,  or  rather  as  a luminous  ring  surrounding  the 
entire  disc  of  the  Planet. 

(100.)  Now.  though  with  regard  to  the  argumcDt 
respecting  the  Solar  atmosphere,  some  degree  ofdoubi 
may  be  entertained  in  consequence  of  the  possible 
effects  of  heat  which  cannot  be  appreciated,  it  is  evi- 
dent that  no  error  from  (his  source  can  be  apprehended 
in  regard  to  Jupiter;  and  as  this  Planet  has  certainly 
not  its  due  shore  of  an  infinitely  divisible  atmosphere, 
the  universal  prevalence  of  such  a medium  cannot  be 
maitiUincd;  while,  on  the  contrary,  all  (he  phenomena 
accord  entirely  with  the  supposition  that  the  EartA't  Ocstni 
tUmotphert  i$  of  JitdU  tsUnt,  UmiUd  by  the  weight  of  cMdtmM 
of  Dr.  Wol. 

* Such  sn  Almosphtro  woulif,  is  fwl,  b«  of  i;rM(cf  dootity  on  k-  ^ 
count  of  (Im  hr  ^At*r  oxlcnt  of  Ut«  milium  affiKlod  by  ine  Solir  *k . 

tUractioB,  altnou^h  of  eitrrino  nrily;  bo(  tlie  additioci  dcrired  from  Bnits  sx- 
(bU  Mwrte,  may  be  diireifarded  io  (ne  prevent  eslimste,  witHtwt  pre- 
judice  lo  (ht  aiYUTDeot,  which  will  not  be  fotind  to  (ora  upoa  toy 
ninuie  differeece.  pwepbere. 
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MHwr-  ultimate  of  atom*  of  defnite  magnitude  no  longer  ccive  that  it  will  become  ne^tive.  nor  can  any  bounds  Mrifcr. 
^ ^ , divmble  6y  repuleion  of  tKeir  parte.  I + 

MrThon'*  Mr-  Ivory,  in  a Paper  in  the  PAiVoaopAieoi  be  act  to  lU  approach  to  zero.  But  when  ■ " ^ v*i-v^ 

*»cwt  ra  7Vtrtt*crc<-orta  for  1823.  on  Astronomical  Refractiona,  I 

tb»  sAiae  in  treating  of  this  highly  inleresting  question,  conceives  '*  evanescent,  or  when  < » — 236®,  the  elastic  force  of 
KMhjecL  a cylinder  of  air  to  extend  indefinitely  in  a vertical  direc*  'vill  cease,  and  gravity  will  slop  the  further 

tion,  and  to  be  divided  into  equal  parts  of  a moderate  dilatation  of  the  atmosphere  This  reasoning,  obaerves 
length,  so  that  the  density  of  every  division  may  be  Ivory,  is  inde|>emjent  of  the  law  of  the  densities ; 

considered  as  uniform ; and  by  abstracting  the  di*  it  proves  both  that  the  atmosphere  may  be  finite  in 

minution  of  Gravity  and  the  increaac  of  the  cen-  exteoL,  and  that  it  may  have  a finite  density  at  its 
trifugal  force,  which  are  inconsiderable  at  the  dis-  u]>per  aurfece. 

tance  nf  200  or  300  miles  from  the  Earth’s  surface,  Bwt  it  may  be  objected,  that  the  effect  of  tem- 


ihc  weight  of  air  in  every  portion  of  the  cylinder 
will  be  proportional  to  its  density.  If  now,  conti* 
niies  Mr.  Ivory,  we  admit  the  clastic  force  to  be  pro« 
portional  to  the  density,  as  it  would  be  in  an  atmo* 
sphere  of  uniform  temperature,  it  will  follow,  tliat  the 
weights  of  the  several  divisions  of  the  cylinder  will 
vary  in  the  same  proportion  as  their  elasticities.  But 
in  the  lowest  part  of  the  cylinder,  the  weight  of  the 
small  quantity  of  air  contained  in  one  division,  is 
incomparably  less  than  its  elasUc  force,  which  is  an 
equipoise  to  the  whole  atmosphere;  and  the  same 
thing  will  therefore  be  true  of  every  portion  of  the 
cylinder,  however  high  it  is  placed.  Hence  an  atmo* 
sphere  constituted  as  we  have  supposed,  must  neces- 
sarily be  infinite  in  its  extent.  For  if  it  were  finite, 
since  there  is  no  pressure  at  the  surface,  the  weight  of 
a volume  of  air  situated  there  would  be  in  equilibrium 
with  its  elastic  force,  whereas  it  has  been  proved  that 
the  former  is  always  an  inconsiderable  part  of  the 
latter. 

(102.)  But  in  the  foregoing  reasoning,  says  Mr. 
Ivory,  a cause  has  been  neglect^  which  diminishes  the 
elasticity  of  the  air  as  we  ascend  above  the  Earth’s 
surface,  without  affecting  the  force  of  Gravity  in  any 
degree.  In  the  higher  parts  of  the  atmosphere  a con> 
tinually  increasing  degree  of  cold  is  found  to  prevail, 
the  effect  of  which  is  to  contract  all  bodies  in  their 
dimensions;  and  therefore,  by  the  operation  of  this 
cause,  as  we  ascend  in  the  atmosphere,  the  expansive 
force  of  a given  volume  of  air  is  constantly  diminished 
and  brought  nearer  to  an  equality  with  its  weiglit.  To 
estimate  this  effect  with  greater  precision,  Iclp*,  z*,  f, 
denote  the  Barometric  pressure,  the  density,  and  the 
temperature  by  the  ccnligrade  Thermometer  at  the 
Earth’s  surfoce;  and  let  the  same  letters,  without  the 
(iccent,  denote  corresponding  elements  at  any  height 

g 

t;  then  if  ^ the  expansion  for  one  centigrade 

degree,  the  known  laws  that  obtain  in  the  expansion 
of  elastic  fluids  will  lead  to  this  formula,  viz. 

P _\±li 

p'  s'* 


perature  on  the  air’s  elasticity  has  been  verified  only 
to  a certain  extent ; and  that  in  the  case  of  air  of  a 
great  rarity,  and  subjecte<l  to  extreme  d^^cs  of  cold, 
the  law  of  dilatation  and  contraction  may  be  very  dif- 
ferent from  what  it  has  been  proved  to  be  in  the 
limited  range  of  our  experiments.  This  observation  is 
probably  well  founded,  but  it  will  not  destroy  the 
force  of  what  has  been  advanced.  We  know  that  air 
always  gives  out  heat  when  it  is  compressed  into  a less 
volume,  and  absorbs  heat  when  it  expaiKls.  As  long, 
therefore,  as  that  fluid  retains  its  elasticity,  so  long,  we 
must  conclude,  will  temperature  continue  to  modify 
the  changes  of  bulk  which  that  force  produces.  The 
law  of  dilatatiub  and  contraction  may,  no  doubt,  under* 
go  some  change  in  different  circumstances,  but  every 
expansion  must  be  productive  of  cold,  and  every  new 
degree  of  cold  must  diminish  the  elastic  force  of  a 
given  volume  of  air.  Gravity  continuing  to  act  with 
nearly  the  same  energy,  while  the  elastic  force  of  the 
air  is  continnally  diminished,  these  two  forces  will  at 
length  become  equivalent,  and  will  counterbalance  one 
another,  which  is  all  that  is  necessary  for  imposing  a 
limit  to  the  extent  of  the  atmosphere.  We  have 
proved,  says  Mr.  Ivory,  that  air,  if  it  were  confined  by 
the  action  of  Gravity  alone,  would  extend  indefinitely 
into  space;  and  it  is  not  unreasonable  to  consider  the 
eflect  of  temperature  as  a contrivance  for  accurately 
attaching  to  the  terre«trial  globe  a fluid  so  necessary 
in  every  point  of  view  to  the  economy  of  nature. 

(104.)  Since  it  is  found,  continues  Mr.  Ivory,  (hat 
all  elastic  fluids  follow  the  same  laws  in  r<^ard  to  heat 
and  pressure,  the  foregoing  rea.soning  will  be  found 
equally  true,  whether  we  conceive  the  atmosphere  as 
composed  of  one  homogeneous  fluid,  or  as  a col- 
lection of  many  elastic  gases  and  vapours,  however 
much  they  may  difler  from  one  another  in  Specific 
Gravity. 

(105.)  It  may  even  be  possible,  adds  Mr.  Ivory,  to  Hii  ron> 
form  some  reasonable  conjecture  as  to  the  actual  height  jeciure 
of  the  finite  atmosphere.  Gay  Lussac  ascended  in  a 
balloon  to  the  altitude  of  3816  English  fathoms,  or  2*,^*’’““** 
nearly  four  miles  and  a quarter  above  the  level  of  the  |.:*rih'«  *i. 
Seine  at  Paris ; the  proportion  of  the  heighu  of  the  mwphrrs. 
Barometer  in  the  balloon  and  at  the  surface  of  the 


Now,  here  it  may  be  remarked,  that  is  the  measure 
P 

of  the  elastic  force  at  the  height  x in  ]>arts  of  the  same 
force  at  the  surface ; and  we  see  also  that  it  depends 
on  the  leinpenttiire,  ax  well  as  on  the  relative  density 


At  the  Earth’s  surface  the  quantity  | ia 

• I + pc 


equal  to  unity,  but  continually  diminishes  as  the  (em- 
[lerature  becomes  less  in  ascending.  We  cannot  con- 


Eurlh  being  0.467  nearly,  which  is  therefore  the  rela- 
tive elasticity  of  the  air.  The  temperatures,  as  ob- 
served at  the  extremities  of  the  elevation,  were  30®.8, 
and  — 9®.5  on  the  centigrade  scale;  and  if  we  in- 
crease 0.467  to  what  it  would  have  been,  had  the  tem- 
perature remained  unchanged  during  (be  ascent,  we 
shall  find  0.500  for  the  density  of  the  air  at  the  height 
ascended,  in  parts  of  the  density  at  the  surface  ot 
the  Earth.  I^us,  in  the  decreasing  scale  of  ela.sti- 
cities,  (he  diminution  is  from  I to  0.467;  but  in  the 
decreasing  scale  of  densities,  it  is  only  from  1 to  0.5ut>. 
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The  (|tjat>titie«  of  Ihe  one  scale  continually  fall  behind 
tbo<*e  of  the  other  at  a rate  that  roust  bring  them  to 
zer«>,  tthiitetcr  W the  gradation  of  the  latter.  If  we 
divide  3816  fatlimm,  t!ic  whole  height  ascended,  by 
40°  3 the  difference  of  lem^>eraliire.  (he  elevation  for 
depressing  the  'n»eri»omctcr  one  degree  will  come  out 
equal  to  95  fathoms ; and  if  we  suppose  that  (he  same 
rule  prevails  in  all  purls  of  the  atmosphere,  (he  whole 
height  will  be  266x95  futhoms,  or  nearly  29  mites. 
The  observations  of  the  twilight  show  that  this  is  less 
than  the  true  altitude  ; and  hence  we  roust  infer,  that 
theTlicrmometer  falls  at  a slower  rate  in  the  higher,  than 
in  the  lower  parts  of  the  atmosphere.  Uut,  taking 
the  observed  rate  of  95  fathoms  fur  the  first  *10  degrees, 
uml  allowing,  on  an  average,  a double,  or  even  a triple, 
elevation  for  the  remaining  226^,  we  shall  still  find  tlial 
the  atmosphere  will  extend  only  to  a moderate  height 
abo^c  the  Flarth's  surface. 


Mr.  1>»I*  (106.)  Mr.  Dalton  in  a Paper  on  the  coiisU- 

tutimi  of  the  atmosphere,  publislieil  in  the  VHiloto- 
the  hnite"  phical  TranaacUont  for  1826,  and  before  alluded  to, 
r«icr,Nif the  has  also  referred  to  its  finite  extent,  lie  commencec 
his  observations  by  referring  to  the  23d  Proposition 
of  the  lid  Dook  of  the  Printipia,  wherein  Newton 
dcmuiivlmtcs,  that  if  homogeneous  particles  of  Matter 
were  endued  with  a power  of  repulsion  in  the  inverse 
ratio  of  their  central  distances,  that,  collectively,  (bey 
would  form  an  elastic  fluid  agreeing  with  atmospheric 
air  in  iu  mechanical  properties.  Newton  does  not, 
however,  infer  from  this  demonstration  that  elastic 
fluids  must  necessarily  consist  of  such  particles ; and 
biv  argument  requires  that  the  repulsive  power  of  each 
particle  terminates,  or  very  nearly  so,  in  the  adjacent 
particles. 

(107.)  From  the  Scholium  to  this  Proposition. 
Newton  was  evidently  aware  of  the  difficulty  of  con* 
ceiving  how  the  repulsive  action  of  such  panicles  could 
terminate  so  abniptly  us  his  supposition  demands ; but 
iu  order  to  sliow  that  xuch  cases  cxint  in  nature,  be 
finds  a parallel  one  in  Magnetistn. 

Piincij»leon  (108.)  Following  up  his  reasoning  .Mr.  Dalton  ob* 
wh'ch  h«  serves,  that  on  the  hypothesis  of  the  density  o<‘  any 
limit  ^^™"*phere  diminishing  in  Gromelrical  progression 

atnumphtf*.  interva^of  ascent  in  Arithmetical  progression,  every 
atmosphere  must  be  unlimited,  or  of  infinite  cxtcnL 
11  ut  it  an  a(mo>phere  is  constituted  of  particles  on  tlie 
Newtonian  hype^thesis,  it  muU  have  a limit ; andtchich 
limit  mli  rxiat  tahrre  tkf  repulsion  of  (wo  partidea 
bfrcvmfs  eifuat  to  the  weight  of  one  of  them. 

C<Hn(k«rii<.n  (109.)  We  liave  no  data,  continues  Mr.  Dalton,  from 
ntiiwie*  which  to  determine  the  a6«o/ufr  height  above  the  sur* 
which  any  one  atmosphere  can 
two  ntuio*  ascend  ; but  we  can  form  a pretty  accurate  comparison 
tpbersi.  of  the  retative  heights  to  which  two  atmospheres  would 
ascend,  especially  if  the  relative  weights  of  their  atoms 
be  known. 


(110.)  For  instance,  suvs  he,  we  know  that  the  dia* 
meter  of  an  elastic  particle  of  carbonic  acid  is  nearly, 
or  ex^ly,  the  .same  as  that  of  a particle  of  hydrogen 
under  the  same  pressure;  also  that  their  weights  are 
as  2t>  to  1.  At  two  miles*  elevation,  the  elasticity  of 
an  atmosphere  of  carlmnic  acid  gas  is  diminished  one 
half;  and  at  40  miles*  elevation,  that  of  hydn^en  is 
diminished  one  half.  Now  let  it  be  supf>osed  that  at 
SO  miles'  elevation  the  carbonic  acid  atmosphere  ceases 
to  exist,  or  terminates,  at  which  elevation  its  elasticity 
must  be,  according  to  the  Geometrical  progression. 


1 y , 

nearly  then,  by  the  same  law,  the  elasticily  of  oTivy! 

the  hydrogen  atmosphere  must  be  — ^ — . at  tlic  height 
3oUUU 

of  15  X 40  ss  600  miles;  also  Uie  diameters  of  the 
purticUs  of  the  two  gases  are  still  equal  at  those  ele* 
vatioiiR,  because  they  vary  as  the  cube  roots  of  the 
elaHlicities  inversely ; that  is,  if  the  diameters  of  the 
parlirles  of  carbonic  acid  and  hydnigen  at  the  surface 
of  the  Earth  be  denoted  by  1,  tliat  of  carbonic  acid  at 

30  miles  will  lie  represented  by  ^^6u6,  ond  that  of 

hydrogen  at  6tK)  miles’  elevation  will  also  be  V^^OOO. 

But  by  the  liypoihesiH.  this  distance  is  capable  of  sup* 
porting  a weight  as  20,  (namely,  the  weight  of  one 
atom  of  carbonic  acid  ;)  the  hydrogen  atmosphere,  there- 
tbre.  must  be  further  elevated,  (ill  ii  is  ca|)ahle  of  sup* 
porting  a weight  only  as  I.  (namely,  (he  weiglil  of  an 
atom  of  hydrogen;)  this  will  take  place  when  the 
elasticity  is  still  further  diminished  in  the  ratio  of  2u^ 
to  P,  or  SOOO  to  I.  Hence,  we  slmll  have  to  exleml 
the  atmosphere  alioiit  13  x 40  = 520  miles  further 
before  it  can  tenniiiutc,  or  the  height  of  1120  miles. 

In  this  estimate  we  have  not  taken  into  consideration 
the  variable  force  of  Gravity.  At  the  height  of  UriO 
miles  (he  force  of  Gravity  is  reduceil  one  half,  nearly; 
on  this  account  the  elevation  of  the  hydn^n  otmo* 
spbi-re  will  be  increased  Ivctweeii  one  and  two  hundred 
miles  more,  so  as  to  make  it  amount  to  twelve  or  Uiir* 
teen  hundred  miles.  The  variation  of  temperature  in 
ascending  docs  not  materially  affect  Mr.  Dalton's 
views. 

(111.)  Thus  it  ap{>CBrK.  that,  u]>nn  the  assumption 
mude  by  the  Manchester  Philosopher,  (he  hydrogen 
atmoKphere  must  be  40  (ime.s  the  altitude  of  the  car* 
bonic  acid  atmosphere.  If  he  had  assumed  the  utmost 
height  of  the  carbonic  acid  atmosphere  less  than  30 
miles,  the  disprojiortian  of  the  two  heights  would  have 
been  atill  greater;  and  if  more  than  30  miles,  it  would 
have  been  less;  but,  in  this  case,  the  absolute  differ* 
erree  would  be  greater. 

(1 12.)  By  applying  these  principles  to  the  terrealrial 
atmosphere,  composed  as  it  is  of  azote,  oxygen,  car* 
bonic  acid,  and  aqueous  vapour,  and  fixing  the  limit  of 
altitude  in  a full  atnmsphere  (of  39  inches  of  mercury) 
of  oxygen  gas  at  45  miles.  Mr.  Dalton  finds  that  of  an 
atmosphere  of  the  sante  gas  of  6.3  inches  of  mercury 
will  be  (bund  to  be  about  38  miles,  the  atom  of  oxygen 
being  7 ; and  that  of  azotic  gas  of  23.7  inches  w eight 
will  be  found  54  miles,  if  the  atom  of  azote  l>e  taken 
as  5 ; but  if  the  atom  of  azole  be  double  this  weight, 
us  is  RtipjKised  by  many,  but  Mr.  Duhon  thinks  with* 
out  sufficient  reason,  then  the  heiglit  of  the  azotic 
atmosphere  will  be  only  44  miles.  The  very  fine  and 
uUenunted  carbonic  acid  atmosphere  must  ascend  to 
the  heiglit  of  10  miles,  if  a full  atmosphere  of  this  gas 
ascend  to  30  miles  ; and  that  of  aque<m.s  va^vonr  to  the 
height  of  50  miles,  allowing  the  Specific  Gravity  of 
steam  to  be  .625,  and  the  weight  of  its  atom  8. 

(113.)  Mr.  Luke  Howard,  in  alluding  to  this  in*  Vi«iiaoii 
teresiing  subject,  remarks,  that  the  surface  of  the  Mr.  Luke 
atmosphere  is  les.s  elevated,  and  better  defineit,  llun  Bowerd. 
many  imagine.  A portion  of  air,  says  he,  rarefietl  by 
means  of  the  air-pump,  does  indeed  exhibit  an  elusticUy, 
which  seems  limited  only  by  the  imi>eHection  of  the 
instrument.  Fur  the  most  minute  residuum  still 
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M«ieor-  appears  to  fill  the  vessel,  and  to  press  a^inst  it  in  all 
directions.  But  this  U done  at  a temperature  which, 
comparefi  with  that  of  the  extreme  boundaries  of  the 
tttmo-*pher.*,  is  probably  that  of  the  steam  in  a high* 
pressure  engine  to  the  water  in  a well.  Wc  know  that, 
in  ascending  into  the  almosphere,  the  temperature  is 
found  la  decrea.se  with  the  decreasing  density  of  the 
air ; and  even  under  a vertical  Nun,  between  the 
Tropics,  a line  of  perpetual  snow  on  tlie  mountains 
indicates  a boundary  within  our  reach,  which  the  heat 
never  has  ascended  in  mass  to  penetrate.  There  is 
consequently  no  sotirc*  from  whence  air,  conveyed  to 
the  summit  of  the  aliiKwphere,  could  obtain  heal  neces- 
sary to  such  extreme  rarefaction ; the  whole  sensible 
heal  of  the  atmosphere  beiiig  derived  originally  from 
the  Karth's  surface,  and  distributed  in  an  inverse  pro- 
]K>rtkiri  to  the  elevation.  At  an  elevation,  therefore, 
not  perhaps  on  a mean  more  than  ten  times  that  of 
the  higliCKt  mounlains,  or  fifty  miles  at  the  Equator, 
and  considerably  less  at  the  Poles,  there  exists  a per- 
petual zero  of  U mpeniture.  and  with  it  an  eS*ectual 
limit  to  Uic  further  expansion  of  the  atmosphere. 
Here,  the  spheroidal  body  of  gases,  enveloping  our 
globe,  has  probably  a well-defined  surface,  (its  extent 
considered.)  where  the  air,  though  greatly  attenuated, 
is  much  less  rare  than  we  can  make  it  in  the  receiver  of 
an  air-pump;  in  a word,  a flakl.  capable  of  rising  and 
falling,  like  the  waters  of  the  Ocean,  by  alterations  of 
firavity. 

0«  Ike  Distribufion  of  Temperature  on  the  Surface,  of 
the  Earth.  Jtothermal  Line*,  Sfc. 

UUiriboiinti  (114.)  The  distribution  of  heat  over  Uic  surface  of 
of  h«t  o*rr  the  glolK-,  says  Humboldt,  belong*  to  that  class  of  phe- 
th«  durfiuce  nomcnu  of  which  the  general  principles  have  long 
oftbvgfoU.  Jtnuwn,  but  which  were  incapable  of  being  sub- 

mitted to  an  exact  calculation,  till  experiment  and 
observation  had  fumiahed  the  data  from  which  the 
tlieory  might  obtain  the  corrections  of  the  different 
elemenu  it  reiptires. 

t oBoected  (11^  ) An  investigation  of  the  temperature  of  the 
wub  ute  surface  of  the  globe  is  a problem  connected  with  the 

mo«t  la-  must  interesting  ini}uirtc*.  it  involves  in  its  consider- 
terrvnsg  mioii  the  comlitions  of  the  arid  plains  of  a tro- 
inqume*.  eliinale.  where  the  various  orders  of  vegetable 

beings  arc  so  powerfully  influenct  d by  a vertical  Sun  ; 
or  pa.ssing  from  these  into  the  luxuriant  regions  of  Uie 
olive  and  the  vine,  and  to  the  milder  and  more  uni- 
form lempemlure  of  Italy  and  Spain;  and  thence 
again  to  the  variable  climates,  and  the  more  verdant 
Kingdoms  of  the  North,  until  at  length  wc  arrive  at 
the  region  of  blighted  vegetation,  where  nothing  can 
exist  but  the  birch  and  the  pine,  and  the  chain  of 
vegetable  existence  it  at  last  terminated  in  ifie  hoary 
desolation  of  the  Arctic  Zone. 

(116.)  Amidst  this  great  circle  of  Physical  changes, 
the  Philosopher  looks  for  materials  on  which  to  rear 
the  beautiful  theories  of  his  creation ; though  it  is 
much  to  be  feared,  that  theoretical  considerations  have 
too  oftcu  usurped  the  place  of  the  laborious  and  less 
inviting  task  of  experimental  observation. 

(1 17.)  It  is  a remarkable  circumstance  in  the  history 
of  this  interesting  problem,  that  Philosophers  have 
been  accustomed  to  consider  the  distribution  of  heat  in 
a particular  region,  as  the  type  of  the  laws  which 
govern  the  whole  globe  ; and,  in  place  of  eslimating  the 


distribution  of  heat  in  its  general  relations  to  continent* 
and  seas,  it  has  been  usual  to  consider  a.s  exceptions,  olugy. 
every  thing  which  differed  from  the  ado])ted  type;  or, 
by  pursuing  a method  still  more  dangerous  in  inves* 
ligating  the  laws  of  Nature,  to  take  the  mean  tempera- 
tures for  every  five  degree.*  of  latitude,  and  confound- 
ing together  place*  umk-r  different  meridians. 

(118.)  The  distribution  of  heat  depeiMls  by  its  nature  'n>e  dutn- 
on  many  diversified  cause*.  Ihe  Sun  may  exert  its  buti«.>a 
influence  on  a single  but  that  inthicncc  will 

be  immediately  modified  by  the  influence  of  local  cir- 
cuinstance.s.  and  hence  the  distinction  that  has  for  a caut«. 
long  lime  been  made  between  the  toldr  and  the  real 
climaie  of  a place.  It  will  be  sufficient  to  mention,  in 
order  to  renuer  this  disttuclion  evident,  how  much  the 
temperatures  of  different  latitudes  are  influenced  by  the 
mixture  of  different  winds  ; the  vicinity  of  sea*  which 
arc  immense  reservoirs  of  an  almost  invariable  tem- 
perature; the  unequal  and  varied  surface,  the  Chemical 
nature,  the  colour,  the  radiating  power,  and  the  rate  of 
evaporation  from  the  soil ; the  direction  of  the  chain* 
of  mountuin*,  which  act  cither  in  favouring  the  pUy 
of  descending  eurrent*.  or  in  aff«irding  slicUer  agniiiKt 
particular  winds;  the  shape*  of  different  Countries,  their 
mass  and  prolongation  towards  the  Poles  ; the  <|UBn* 
tity  of  snow  which  covers  them  in  winter,  their  tem- 
perature, uod  their  reflection  in  summer;  and,  finally, 
the  fields  of  ice,  which  form,  os  it  were,  circumpolar 
continents,  variable  in  their  extent,  and  whose  detached 
parts,  dragged  away  by  currents,  modity  in  a sensible 
manner  the  climate  of  the  temperate  zooc.  These 
modifying  cause*  will  lie  sufficient  to  show,  that  a great 
and  neces*ary  distinction  exists  between  the  solar  and 
real  climaie  of  a place.  We  must  not,  however,  forget, 
that  the  local  ami  multiplied  causes  which  modify  the 
action  of  the  Sun  u|)on  a single  point  of  the  globe,  are 
themselves  but  »econdary  cause*,  the  effect*  of  the  motion 
which  the  Sun  produces  in  The  atmosphere,  and  which 
ore  propagated  to  great  distances. 

(119.)  It  is  from  thevu-y  alone  that  we  must  expect  Halley'* 
to  determine  the  distribution  of  heat  over  the  surface  theory, 
of  the  globe,  so  &r  as  ii  depends  on  the  immediate 
and  instantaneous  action  of  the  Sun.  In  the  year  1693, 
previous  to  the  use  of  comparable  TliermometcTK,  and 
to  precise  ideas  of  the  mean  temperature  of  a place, 

Halley  laid  the  first  foundations  of  a tlieory  of  the 
heating  action  of  the  Sun  under  different  latitude*.* 

He  proved  that  these  action*  might  compensate  for  the 
effect  of  Uie  obliquity  of  the  ray*.  The  ratio*  which  he 
point*  out  do  not,  however,  express  the  mean  heat  of 
the  Seasons,  but  the  heat  of  a suromer-ilay  at  the 
Equator  and  uiidtT  the  Polar  Circles,  which  he  find* 
to  be  as  1.834  to  2.310,  or  as  100  to  127. 

(120.)  In  two  Memoir8,t  Mairan  atlempleil  to  solve 
the  problem  of  llie  solar  action,  by  treating  it  in  a 
much  more  extended  and  general  manner,  and  for  the 
first  lime  compared  the  results  of  theory  with  those  of 
observation ; and  us  he  found  Uie  difference  between 
the  heat  of  summer  and  winter  much  less  than  it  ought 
to  be  by  calculation,  be  recognised  the  permanent  heat 
of  the  globe  and  the  effect*  of  radiation.  Without 
mistrusting  the  observations  he  employed,  he  conceived 
the  strange  theory  of  central  emanationii,  which  in- 
crease the  heal  of  the  almosphere  from  the  Equator  to 

• PkiL  Triu.  tue  1693. 
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Mtteer*  the  Pole.  He  supposed  these  emsoetions  to  decrease 
to  the  parallel  of  74°,  where  the  solar  summers  attaJo 
~ ^ their  maximum,  and  that  they  then  increase  from  that 
latitude  to  the  Pule. 

(121.)  Euler  was  not  more  succaasTuI  than  Mairan 
in  his  theoretical  Essays  on  the  solar  heaU  He  sup* 
posed  the  negative  sines  of  the  Sun's  altitude  during 
the  night  to  give  the  measure  of  the  noctunial  cooling, 
and  obtained  the  extraordinary  result,*  that,  under  the 
Equator,  the  cold  at  midnight  ought  to  be  more  rigor- 
ous than  during  winter  under  the  Poles.  Fortunately 
this  tranacendant  analyst  attached  but  little  importance 
to  the  result,  and  to  the  theory  from  which  it  was 
deduced. 

iDTinip  (^^‘)  Lambert,!  dissatished  with  the  route  followed 
tkMu  or  by  his  predecessors,  directed  bis  attention  to  two  very 
bsMbert.  different  objects.  He  investigated  analytical  expres- 
sions for  (he  curves  which  express  (he  variation  of 
temperature  in  a place  where  it  had  been  observed,  and 
resumed  in  its  greatest  generality  the  theorem  of  the 
solar  action.  He  gave  formulae,  from  which  he  found 
the  heal  of  any  day  at  all  latitudes;  but  being  per* 
plezed  with  the  detennination  of  the  nocturnal  dis- 
persion of  the  acquired  heat,  or  the  subtangenls  of  the 
socluriial  coining,  he  gave  tables  of  the  distribution  of 
heat  under  different  parallels,  and  in  different  Seasons, 
which  differ,  however,  so  widely  from  observation,  that 
it  would  be  difficult  to  ascribe  their  deviations  to  the 
radiating  power  of  the  Earth,  or  to  the  influence  of 
disturbing  causes. 

OfMlyer.  ('**  ) 1755,  Mayer,  (he  celebrated  reformer  of 

(he  Lunar  Tables,  publislied  an  Essays  essentially  dif- 
fering from  those  we  have  quoted,  and  in  which  the 
learned  author  attempted  to  deduce  the  mean  heat 
empirically,  by  the  application  of  coefficients  furnished 
by  observatioii.  We  shall  hereafter  allude  more  parti- 
cularly to  (his  interesting  performance,  when  we  oomo 
to  treat  of  the  formule  of  temperature. 

CKKinraa  (^^‘(•)  Kirwan,  in  his  Work  nn  Climates,  and  in  a 
learned  Meteorological  Memoir,  contained  in  the 
Vlllth  volume  of  the  Metnoin  of  the  Royal  Irish 
Academy,  attempted  at  first  to  follow  the  metho<l  pur- 
sued by  Mayer;  but  richer  in  observations  than  his 
predecessors,  he  soon  perceived  that,  after  long  calcu- 
li ons,  his  results  agreed  ill  with  observation.!  In 
order  to  try  a new  melliod,  he  selected,  in  the  vast 
extent  of  sea.  those  places  whose  temperature  sufl'ered 
no  change  but  from  permanent  causes.  These  were  in 
that  part  of  the  Pacific  Ocean  comprised  between  the 
parallels  45°  North  and  40°  South  latitude,  and  that 
portion  of  the  Atlantic  Ocean,  contained  twlween  the 
parallels  of  45°  and  60°,  from  the  coasts  of  England 
to  the  Gulf  .Stream,  Kirwan  also  endeavour^  to 
determine,  for  every  month,  the  mean  temperature  of 
these  seas  in  different  latitudes;  and  these  results 
afforded  him  terms  of  comparison  with  the  mean  tem- 
peraturcii  observed  nn  the  solid  port  ot*  the  terrestrial 
globe.  Rut  it  is  easy  to  conceive,  says  Humboldt, 
(hat  ihis  method  has  no  other  object,  but  to  distinguish 
in  climates,  that  is  in  the  total  effect  of  calorific  in* 
Jlutncts,  that  wfiich  is  due  to  the  immediate  action  of 
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the  Sun  on  a single  point  of  the  globe.  Kirwan  first  Meieor- 
consklered  the  Earth  aa  uniformly  covered  with  a thick 
stratum  of  water,  bikI  then  compares  the  temperatures  ' • 
of  this  water  at  different  latitudes,  with  observations 
at  the  surface  of  continents  identified  with  mountains, 
and  unequally  prolonged  towards  tlie  Poles. 

(125.)  This  interesting  investigation  may  enable  us, 
says  Humboldt,  to  appreciate  the  influence  of  local 
causes,  and  the  eflect  which  arises  from  the  position  of 
seas,  on  account  of  the  unequal  capacity  of  water  and 
Earth  for  abeorbing  heat.  It  is  even  better  fitted  for  this 
object,  than  the  method  of  means  deduced  from  a great 
number  of  observations  made  under  different  meri- 
dians; but  in  the  actual  state  of  Physical  knowledge, 
the  method  proposed  by  Kirwan  cannot  be  followed. 

A small  number  of  ol)servations  made  far  from  (he 
cnasts,  in  (be  course  of  a month,  fixes,  without  doubt, 
the  mean  annual  temperature  of  the  sea  at  its  surface; 
and.  on  account  of  the  xlowness  with  which  a great 
mass  of  water  follows  (tie  changes  the  temperature 
of  (he  surrounding  air,  (he  extent  of  variations  in  the 
course  of  a month  is  smaller  in  the  Ocean  than  in  the 
atmosphere.  But  it  is  still  greatly  to  l>e  desired,*  (hat 
we  should  be  able  to  indicate  by  direct  experience,  for 
every  parallel  and  for  every  month,  the  mean  tempera- 
ture of  the  Ocean  under  the  temperate  zone. 

(126.)  Kirwan  was  succeed^  by  many  ingenious  Of  Coua. 
and  interesting  writers,  among  whom  may  be  men- 
tioned the  useful  and  laborious  compiler  CoUe;  but  it  (jf  Haq>- 
is  to  the  enlightened  and  enterprising  traveller  Hum-  Mdt. 
boldt,  that  we  owe  our  comparatively  enlarged  notions 
of  the  distribution  of  terrestrial  heat  In  his  Me- 
moir on  Isothermal  Lines,  published  in  the  M^moires 
d*Arcueii,  tom.  in.,!  he  has  entered  with  the  utmost 
generality  on  the  consideration  of  all  the  circumstances 
connected  with  this  interesting  inquiry;  and  in  the 
excellent  tranriatinn  given  of  it  by  Brewster,  in  the 
early  volumes  of  (he  Edinburgh  Philosophical  Journal,l 
that  Philosopher  justly  remarks.  that  it  must  be 
constantly  referred  to  in  all  subsequent  speculations  on 
Meteorology,  and  should  be  familiar  to  every  person 
who  pursues  this  important  study.** 

(127.)  Humboldt  was  led  to  the  con.sideralion  of 
this  highly  interesting  subject,  by  visiting  Ute  most 
elevated  plains  of  the  New  Continent,  and  tracing  the 
different  vicissitudes  of  climate  existing  in  (he  mighty 
chain  of  the  Cordilleras.  To  connect  the  system  of 
climates  of  the  Old  World  with  those  of  the  New,  this 
accomplished  traveller  endeavoured  to  find  at  every  10° 
of  latitude,  under  different  meridians.  a>mall  number  of 
places  whose  mean  temperature  had  been  correctly  ascer- 
tained, and  through  these,  as  so  many  standard  poinLs, 
he  supposed  his  isothermal  lines,  or  linea  ol  equal  heal, 
to  pau.  These  lines  were  traced  uptm  a map,  in  a Hiilwther- 
manner  analogous  to  the  ordinary  Magnetic  lines  of^dliac*. 
dip  and  variation,  and  their  properties  contemplated  in 


* tiuinbotilt,  He/atiom  Hitlort^me,  tom.  I. 

e Th«  iBi«restiBg  Papen  coBU'noii  ia  tbs  .yUmnirre  ttslremetl, 
owe  their  origin  to  S Society  of  duUafuisbed  idcb,  wbo  siMmUtd 
OBce  X fortBi^hl,  «l  ihe  HeKut  relrt»l  of  Ibe  eUttr  ia  (fl* 

litUc  villafc  of  ArcufiJ  nesr  Psiit.  T1i«  «iay  wa«  sptat  is  perusing 
the  latest  Scientific  publication*,  reatinj;  and  ihK-UMinf  Philoioplit- 
cil  papery  prt'jectinir  new  etpeiiinrali,  and  in  other  rhUixtnphical 
eccupalKMi  iiestdei  La  Place,  who  appeared  rather  a«  a patn>n  and 
coan»ellor,  the  memhere  coattsted  of  Hunbiddt,  Decaadolir,  (li»t, 
Gay  Lueuc,  Ualu.«,  Thenard,  the  yeuniprr  Bcrthollet,  and  CodeU 
DeiconiU. 

2 Ftiifb.  Phi/(^‘fhcal  volt.  aad 
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Me(#or«  a twofold  poinl  of  view  ; fint  with  relation  to  the 
same  horitontal  plane  on  the  surface  of  the  Earth ; 
and,  secondly,  as  rising  on  the  declivities  of  mountains 
in  a vrriical  plane,  embracing  in  this  comprehensive 
view,  tlie  three  rectangular  coordinates  of  latitude.  Ion* 
gitude,  and  elevation  above  the  sea. 

Choice  of  fn  tracing  the  courses  of  these  magnificent 

lines  through  the  diHereiit  regions  of  the  Earth,  the 
girsi  p«i-  choice  of  Meteorological  positions,  and  the  diaracter  of 
eo^^him  observations  made  at  them,  became  of  the  highest 
iixtctermiae  iin|>orlance.  No  c»bservatiuns  could  be  adopted,  hut 
ih*  Isoiher  such  as  had  been  spread  over  a wide  surface  of  time, 
fiul  liaes.  measured  by  instrument*!  cmistructed  with  Philosophic 
accuracy,  and  registered  with  Adeiity  and  care.  Many 
good  observations  were  rejected,  says  HumtMjIdl,  solely 
because  the  absolute  height  of  the  place  of  ubservalion 
was  unknown.  This  was  the  case  with  the  observa* 
tions  made  in  Asia  Minor,  in  Armenia  and  Persia,  and 
with  the  greater  part  of  Asia;  and  at  the  lime  that 
Humboldt  wrote,  the  phenomenon,  for  such  it  may 
with  the  most  perfect  truth  be  called,  was  presented,  of 
500  well-determined  fK>iDts  in  the  Equinoctial  regions 
of  the  New  World,  the  greater  tiumlwr  of  which  were 
simple  villages  and  hamlcis  of  recent  growth,  cuiitaiii- 
ing  only  the  germs  of  civilization,  whereas  the  heights 
of  Erzerum,  of  Bagdad  and  Aleppo,  t»f  Teheran, 
Ispahan,  Delhi,  and  f^ussa,  places  whose  names  have 
been  known  freun  a remote  antiquity,  and  associated  in 
our  recollections  with  all  the  charms  Oriental  Prwtry 
and  Romance,  have  their  levels  above  the  surrounding 
seas,  and  their  tem]>eralures  at  this  moment  undeter- 
mined. 

(12V.)  In  another  part  of  our  Paper  we  shall  dis- 
cuss the  admirable  precautions  adopted  by  Humboldt 
in  taking  his  averages  of  temperature,  and  al^^o  in 
reducing  his  dificrent  temperatures  to  general  expres- 
sions. We  now  proceed  at  once  to  trace  the  course  of 
the  Isothermal  lints  on  the  surface  of  the  globe,  and  at 
the  level  of  the  sea. 

r*tnpeni-  (130.)  A slight  attention  to  the  difference  of  cli- 
laretfiixtbv  at  once  reveals  that  the  temperatures  are  not 

the  sante  under  the  same  parallels ; utid  that  advancing 
paniicts.  h*  West,  a sensible  alleretiun  in  tire 

beat  of  the  atmosphere  is  found.  Places  situated, 
however,  under  the  same  latitudes  do  not  differ  in 
America  and  Europe  by  so  many  degrees  of  tempera- 
ture, as  has  been  commonly  supposed. 


Table  WT. 


LmUwI*.  T 


1.  PiraJUlf  of  G«orf is,  of  (b«  State  | 
o>  Nia<ia«i|q>i,  of  Lo«ar  Kfypt,< 
sod  Madcirs.  i 


II.  l^raIl*lc0fVirgiaiA,Kemcckjr,  I 
Spain,  and  the  SvmUi  of  Ctwce.  | 


Natchen 

64*  fP 

Puocbal 

.32  37 

68  7 

OroUva 

.28  26 

69  8 

Roiie. 

.41  53 

60  4 

; Aifim 

.36  48 

70  0 

OiflereBc*. 

- 7 0 

4 1 

1 Winiamdiiurg . . 

.38*  W 

58*  (P 

[ Boardeaua  . 

.44  50 

56  5 

MvetpeUirr,,.. 

.43  36 

59  4 

I Kane  ........ 

.41  53 

60  4 

[Alfiera  ........ 

,36  48 

70  0 

Differraee. 

. 7 0 

7 7 

VOL.  V. 


1(1.  Parallel*  of  PeDmyhania, 
Jerwy,  Coaaecucul, 
tium,  and  Romtlis. 


IV.  Paralieh  of  Canada,  Nova 
Praace,  aod  tbt 
Sooth  of  titraiaoy. 


V.  Parallel*  ©f  Labrador,  the 
Sooth  of  Swedeo,  and 
Courlaod. 


Ipiorteh 


/ i.*a> 

I Ofci 
) i;m 
\ Kw 


DiSereoce..  11 


.39“  56' 

54*9' 

.40  40 

S3  H 

.48  39 

54  5 

.47  13 

54  7 

.40  50 

63  3 

7 0 

9 6 

.42“ 38' 

50“0 

1.42  25 

50  4 

.4H  13 

50  6 

.49  29 

51  3 

.4.1  7 

62  1 

.41  53 

60  4 

. 6 30 

11  0 

.46*47' 

41*9' 

.49  51 

41  9 

.45  24 

57  7 

.48  50 

51  4 

.13  0 

13  6 

.57*  O' 

2#P4' 

.57  20 

29  8 

.63  50 

33  3 

.68  30 

27  0 

.55  58 

47  8 

.59  20 

42  3 

.11  0 

17  1 

(1.31.)  This  Table*  indicates  the  ditfereiice  of  cli* 
mates,  expressed  by  that  of  mean  temperature,  and  by  ©n  the  inn-. 
the  tminlter  of  degrees  which  it  is  necessary  to  go  cwoc  I’ahi© 
Northwani  in  Europe,  in  onler  to  And  the  same  quan- 
Uiy  of  annual  licat  as  in  America ; and  the  diiferetices 
under  the  column  of  latitudes,  are  the  ditferenccs  lietween 
the  latitude  of  a place  in  Europe  and  a place  in  Ame- 
rica, which  have  the  same  mean  temperature ; and  (he 
differences  under  the  column  of  mean  tem|H‘^rati)res, 
are  the  differences  between  the  mean  temperatures  of  a 
place  in  Europe  and  of  one  in  America,  having  the 
same  latitude.  Ae  a place  could  not  be  found  in  the 
Old  World,  whose  mean  temperature  wa^*  48'^,  the 
same  aa  that  of  Williamsbuig,  Humboldt  supplied  it 
with  an  interpolation  between  the  latitudes  of  two 
points,  whose  mean  temperatures  arc  56^5,  and  5V^.4. 

By  an  analogous  method,  and  by  employing  only  good 
observations,  he  found  also : 

1*.  Thai  the  Isothermal  /i«e  of  32®  patsei  hetireen  Uleo  P«riUo«  of 
an/i  Enonlrkies  in  Lapland.,  {latilnde  66®  to  66®,  East  l^ier. 
lontrUudf-,  from  London,  IV®  to  22®,)  and  Table  Day 
in  Labrador t {latitude  54®,  lyesi  longitude  5i^.) 

2®.  The  Isothermal  tine  of  41®  yxMsc*  6y  .S’tordAo/m  Of4l*. 
{latitude  60®,  East  lottgUude  16®)  and  the  Bay  of 
St  George  in  NewfuunMand^  {latitude  46®,  and  lon- 
gitude 69®.) 

3®.  The  Isothermal  line  of  50**  passes  by  DiJgium  Oihtfi. 
{latitude  51®,  East  longitude  2®)  and  n^ar  Boston^  {lati- 
tude 42®  30'.  IFesi  longitude  70®  50*.) 

4®.  The  Isothermal  tint  o/SO®  passes  between  Home  Of  69’. 
anti  Florence,  {UuUitde  ^ , East  longitude  11*40',) 

and  near  Haleigh  in  North  Carolina,  {latitude  36®  O', 
and  fFest  longitude  76®  30*.) 


* See  Hucnbukll'*  Pro/fgttmsma  tie  distrtbmltome 
piamiitnm,  ifounititH  emit  ttmsenem  H aitiimdinrm  msmsium,  p.  68. 
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Mttwr-  (1^-)  direction  of  these  tines  of  equal  heat, 
l^ves  for  the  two  systems  of  temperature  known  by 
precise  observations,  ri*.  part  of  the  middle  and  Wert 
TT^iffer-  Europe  and  that  of  the  coast  of  America,  the  fob 
oy  lowing  diflerences ; 

these  Uses 

of  Mjukl  Table  XVII. 

he»t. 


UUH4* 

•r  dw  wm  fT  tn» 
014  Wtrta 

Jrul^ 

fiwm  W'OTtd. 

PWW— V 

30® 

70»52 

66*92 

3".60 

40 

63.14 

54.50 

0.64 

SO 

50.90 

37.94 

12.96 

1 60 

40.64 

23.72 

16.92 

Isoiaeniu]  (133.)  In  tracing  the  directions  of  the  Isothermal 
liacs  s|i>  lines  from  Europe  to  the  Atlantic  Provinces  of  the 
M^*****^  New  World,  they  are  found  to  approach  each  other 
parallelism  towards  the  South,  and  to  converge 
South,  snd  towards  the  North,  particularly  between  the  Thermome- 
cenrrrfc  tric  corvea  of  41*  and  50*.  In  pursuing  these  lines  to 
towanta  the  West,  the  Thermometric  means  prove  that  they  do 
North.  agmn  rise,  the  quantity  of  heat  which  each  point  of 

the  ^obe  receives  under  the  same  parallels  being 
nearly  the  same  on  the  East  and  West  sides  of  the 
Alleghany  range.*  The  presence  of  the  GUdiitia 
JfoiKMpermo,  the  Catalpa^  the  AruiotocMa  SypAo,  and 
other  vegetable  productions  several  degrees  further  to 
Ute  North,  in  the  basin  of  the  Ohio,  than  on  Uie  coast 
of  the  Atlantic,t  led  st  one  time  to  the  supposition,  that 
there  was  a difference  of  temperature  amoumitig  to 
three  degrees ; but  Humboldt  has  now  clearly  el' 
plained,  that  the  migration  nf  vegetables  towards  the 
North  are  favoured  in  the  basin  the  Mississippi,  by 
the  form  and  direction  of  the  valley  which  opens  from 
the  North  to  the  South;  whereas  in  the  Atlantic  l*ro> 
Tinces,  the  valleys  are  transverse,  and  oppose  great 
obstacles  to  the  passage  of  plants  from  one  valley  lo 
another. 

Other  rt-  (134.)  If  the  Isothermal  lines  remain  parallel,  or 
rvarkt  re>  nearly  so,  to  the  Equator,  from  the  Atlantic  shores  of 
the  New  World  lo  the  East  of  the  Mississippi  and  the 
onwther*  Missouri,  it  cannot  be  doubted  that  they  rise,  again 
Nial  lisM.  beyond  the  Rocky  Mountains,  on  the  opposite  coast  of 
Asia,  between  35*  and  55*  of  latitude.  In  New 
California,  the  olive  is  cultivated  with  success  along 
the  Canal  of  Santa  Barbara,  and  the  vine  from  Monterey 
to  the  North  of  the  parallel  of  87*,  which  is  that  of  the 
Chesapeake  Bay.  At  Nootka,  in  the  Island  of  Quadra 
and  V'ancouver,  and  almost  in  the  latitude  of  Labrador, 
the  smallest  rivers  do  not  freeze  before  the  month  of 
January.  Through  12^  4(K  of  Wert  longitude.  tl»c 
Isothermal  line  of  50*  of  temperature  appears  to  pass 


* Ttir  foitowinf  cooipahteu 
dedaecd  with  grett  csre. 

CtMCtSSAlt. 

Ul.30*6'N,  Loog.  W®24M 


Wifttw 

Spriag. . .54. 1 

Summvr  72.9 

Auluma  54.9 


yean.  .53.7 


4 the  Biraa  lempersturea  hta  bees 

I PHtLAbeLPSU. 

Ut  39‘*56'N,Loag.75®16'W. 


Wisiff 32*2 

Spring ,....51,4 

Sunmer 7.1 . 9 




Mean  .53.5 


almost  as  in  the  Atlantic  part  of  the  Old  World,  at  50*  Mei««r 
of  latitude.  The  W^estem  coasts  of  the  two  worlds 
resemble  one  another  to  a certain  point*  But  these 
returns  of  the  Isothermal  lines  do  not  eitend  beyond 
60*  The  curve  of  32*  is  already  found  lo  the  South 
of  the  Slave  Lake,  and  it  comes  still  further  South  in 
approacing  Lakes  Superior  and  Ontario. 

(135.)  In  advancing  from  Europe  towards  the  East, 
the  Isothermal  lines  again  desceiid,t  but  the  number  of 
fixed  points  are  few.  The  few  good  materials  which  The  nodem 
Humboldt  possesses,  have  enabled  him,  however,  to  I*®* 
lnu:e  the  r..r»e»  of  3i°  «nH  55°.4  ; end  the  n«de»  of 
the  latter  curve  are  known  round  the  wivjle  globe.  It  imowa 
passes  to  the  North  of  Hnurdeaux,  (latitude  45*  46*  nw^i  the 
North,  longitude  0*87'  West.)  near  Pekin  (latitude  »bol# 

59*  54'  North,  longittiile  116*  27'  Esst)  and  Cape 
Poulwealher  to  the  South  of  the  embouchure  of  the 
Colombia,  (latitude  44*40'  North,  and  longitude  1U4* 

Weal,)  its  nndca  being  distant  at  least  16/*  of  Itingi* 
tude. 

(136.)  It  is  worthy  nf  nhaervation,  that  the  position  of  Tb«  Itathe? 
the  Isothermal  line  of  32*  bears  a remarkable  analogy  lo  ^ I'** 
the  5lagnetic  E^piator,  whose  sinpilar  inHexiotis  in  the 
South  Sea  create  so  many  diversities  in  the  incliiiation 
of  the  needle.  l*he  direction  and  the  inflexions  of  the  logy  i«  the 
curve  of  32*  influence  the  neighbouring  Iiotbermal 
lines,  and  we  may  even  believe,  continues  Humboldt, 
that,  in  the  distribution  of  climates,  the  line  of  32* 
determines  the  curve  of  greatest  heat,  creating  as  it 
were  an  hothermal  E^votor,  and  that  in  America  and  iMthemwi 
Asia,  throu^  78®  of  West  and  102*  of  East  longitude,  Kq'***®'* 
the  Torrid  2one  commences  more  to  the  South  of  the 
Tropic  of  Cancer,  or  that  it  there  prescnla  temperatures 
of  less  intensity.  An  attentive  examination  of  the  pheno- 
mena, however,  proves  that  this  is  not  the  case.  When- 
ever we  approach  tiie  Torrid  Zone  below  the  parallel  of 
SO*,  the  Isothermal  lines  l>ecomc  more  and  more 
parallel  to  one  another  and  to  the  Earth’s  Elquator ; 
and  hence  Humboldt  infers,  that  the  great  colds  of 
Canada  and  Siberia  do  not  extend  their  action  to  the 
Equatorial  plains,| 

(137.)  There  are  partial  inflexions  of  the  Isothermal  Pa.-*-id  '»• 
lines,  fanning  systems  by  themselves,  modified  by  par-  ***'**“  *^ 
ticular  local  causes.  An  example  of  the  kind  is  pre- 
seated  in  the  strange  inflexions  of  the  Thermometric 
curvet  on  the  shores  of  tJic  Mediterranean,  between 


* Oft  aecouBi  of  the  intluencs  of  Wp»t  sikI  SouUi-WeU  wmdi. 
See  DsIum's  A£firor%tlnfi<*/  O&wme/MU,  p.  125. 

f In  coaip*ring  pl«rf»  Trom  W«i.i  to  KmL  arnt  nearly  uodrr  tba 
ume  paraUel,  we  Awl : 


Wa»T. 

lm.  TM«e- 
,SLMalo.,....48*3y  54°.5 
Aaiaterdam  ...  .52  21  53.4 
Naplea  . ..,,..40  50  63.3 
Copenhagen  ...53  41  45.7 
Upsal 59  52  41.9 


Eaar. 

Mm 
141.  T«B^ 

VifBoa 43®  13'  50®5 

Warsaw ..52  I4  46. 6 

Pekin 39  54  54.9 

Moscow 55  46  40.1 

Petenborgh. . . 59  60  30.6 


Tba  elevatioQ  of  Pekia  is  Inconsiderable.  That  of  Moarow  U 964 
foet.  The  at«olg(e  temperature  of  Madrid,  to  the  West  of  Naplea,  is 
59* ; but  the  city  i«  ele*aie<j  1976  feel  above  the  level  of  (he  lea. 

J If  we  have  loog  regarded  tht  Old  Wertd,  saya  Hamboldt,  aa 
wanner  between  Ih*  Tropics  than  the  New  World,  it  ia  6ckt  becaiur, 
till  1760,  Iravellen  need  Thermofnclers  of  spiriu  of  wise,  coloured, 
and  atfected  by  light;  secondly,  because  they  uloerved  thena  either 
under  the  reOertioa  of  a wall,  or  Um  near  the  ground,  and  when  the 
atOKiaphere  was  Ailed  with  laod;  and  thirdly,  becauae.  in  place  of 
cdcniaiing  the  true  mean,  they  u-ed  only  the  Tnermometric  maximun 
aad  minimum. 
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Mrtccir-  Marfteill««,  Geuoa,  Lucca,  and  Rome,”  and  those  which 
determine  the  difierence  between  the  climate  of  the 
'*^*V“*  Western  coast  and  the  interior  of  France.  The  causes 
of  these  aberrations  depend  much  less  on  the  quantity 
of  heat  received  by  a part  of  the  globe  during  the  whole 
year,  than  upon  the  unequal  distribution  of  beat 
between  winter  and  summer. 

DMtribatkiB  (138.)  The  dUlributioii  of  heat  over  diHerenl  parts 
ot  bt«i  in  of  the  year,  differs  in  the  same  Isothermal  line.  This 
I*o4beniial  ig  remarkably  eiemplified  in  the  succeeding  Table  : 

Tabib  XVI 1 1 .^Di^renctt  of  the  Hrofon$  from  tht. 
Equator  to  Uu  Polar  Circ^. 


parts,  but  even  in  the  zones  of  equal  animal  tern*  Mri«or> 
perature,  the  winters  arc  more  rigpiroua,  and  the  sum- 
mere  hotter  on  the  Eastern  coasts  tliaii  upon  the 
Western  coasts  of  the  two  continents.  Tlie  Northern 
part  of  China,  like  the  Atlantic  region  of  the  United 
States,  exhibits  seasons  strongly  contrasted,”  while  the 
coasts  of  New  California,  and  the  embouchure  of  the 
Colombia,  have  winters  and  summers  almost  equally 
temperate.  The  Meteorological  constitution  of  these 
countries  in  the  North-West,  resembles  that  of  Kunipe 
as  far  as  30°  or  52”  of  latitude.  In  comparing  the 
two  systems  of  climates,  the  concave  and  convex  sum- 
mits of  the  same  Isothermal  lines,  we  find  at  iVrtD 


CiNllutic  Kffioa. 
Uuf.  1*  W.wid  lT*li. 

TrtaMll»Dlic  Rcfioa. 
Loog.  58* 72*  W. 

M«a»  Tcmpereiarv. 

Mean  Tempcnlur*. 

IwWw 

MlSMi 

Wlaw. 

Dur. 

WtaW. 

BwmmM 

DtC 

66* 

59-jO 

80*.6 

2I“6 

53-.6 

80-.6 

27*0 

50 

44.6 

73A 

28.8 

39.2 

78,8 

39.6 

60 

36.6 

68  0 

32.4 

30.2 

71.6 

41.4 

41 

24  S 

60.8 

36.0 

14.0 

66.3 

62.2 

32 

U.O 

53.6 

3».« 

1.4 

55.4 

54  0 

(139.)  This  Table  shows  the  increase  of  the  (liffor- 
ence  between  the  winters  snd  summers  from  2S^  and 
80”  to  the  parallels  of  55”  and  65”.  This  increase  is 
more  rapid  in  the  transatlantic  zone,  where  the  Iso- 
thermal lines  of  32”  and  50”  approach  one  another 
very  mudi;  but  it  is  remarkable,  that,  in  the  two 
zones  which  form  the  two  systems  of  different  climates, 
the  division  of  the  annual  temperature  between  winter 
and  summer  is  made  in  such  a manner,  that  upon  the 
Isothermal  line  of  82”,  the  difference  of  the  two  seasons 
is  almost  double  that  which  is  observed  on  the  Isother- 
mal line  of  68”, 

(MO.)  There  are  also  some  differences  worthy  of 
examination  between  the  winters  and  summers,  in  fol- 
lowing the  same  Isothermal  line  from  West  to  Hast 
* The  differences  between  the  seasons  of  the  year  are 
less  near  the  convex  summits  of  the  Isothermal  corves, 
where  these  curves  rise  again  towards  the  North  Pole, 
than  near  the  concave  summits.  Tlie  aame  causes 
which  affect  the  inflection,  or  the  greatest  curvature  of 
the  Isothermal  lines,  tend  also  to  equalize  the  temper- 
atures of  the  seasems. 

(141.)  The  whole  of  Europe,  aaya  Humboldt,  corn- 
ered with  the  Eastern  parts  of  America  and  Asia, 
us  an  insular  climate,  and,  upon  the  same  Isother- 
mal line,  the  summers  become  warmer  and  the  win- 
ters colder,  as  we  advance  from  the  meridian  of  Mont 
Blanc  towards  the  East  or  West.  Europe  may  be 
considered  as  the  Western  prolongation  of  the  Old 
Continent ; and  the  Western  parts  of  all  continents 
are  not  only  warmer  at  equal  latitudes  than  the  Eastern 
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Yorkj  the  summer  of  Rome  and  the  winter  of  Copau 
Hagen ; at  Quebec,  the  summer  of  Parii  and  the  winter 
of  Petereburgh.  At  Pekin,  also,  where  the  mean  tem- 
perature of  the  year  is  that  of  the  coasts  of  Drittany, 
the  scorching  heats  of  summer  are  greater  than  at 
Cairo,  and  the  winters  as  rigorous  as  at  Upeal. 

(142.)  llie  mean  temperature  of  the  year  being  Mean  tem- 
equal  to  the  fourth  part  of  the  winter,  spring,  summer,  p«r»tnte  of 
and  autuimial  temperatures,  we  shall  have  upon  the 
same  Isothermal  line  of  5S”.fl,  I.«iHenii*l 

At  the  ewintae  HiinmU  32*-4-52*J-f-7i^.64-5 t.*S  >i«a 

America,  74*  40*  W.  lonf.  * 

At  the  rwrnexsainmil  in  Uu>)  40**.}-f’&l°  4^S4*.I 

rope,  2*  in’  Wr»t  lonj.  • ' ■■■■  ^ 

At  ih*  — 24* 8+54'’.74'8ll* 

Aeia,  116*  20’  Hast  Iwaj.  ”4 ' ' 

(143.)  This  analogy  between  the  Eastern  coasts  of  Analocy 
Asia  and  America  sufiiciently  proves,  says  Humboldt,  between  the 
that  the  inequalities  of  the  seasons  depend  on  the  pro- 
longalion  and  enlargement  of  coirtinenls  towards  the 
Pole ; of  the  size  of  seas  in  relation  to  their  coasts;  and  America, 
on  the  frequency  of  the  North-West  winds,  which  are 
the  Vent*  <U  Remove  of  the  Temperate  Zone,  and  not  on 
the  proximity  of  some  plateau  or  elevation  of  the  adja- 
cent lands.  Tlie  great  plateaus  of  Asia  do  not  stretch 
beyond  52”  of  latitude ; and,  in  the  interior  of  the 
New  Continent,  all  the  immense  basin  bounded  by  the 
Alleghany  range,  and  the  rocky  mouniains,  and  co- 
vered with  secondary  formations,  is  not  more  than  from 
656  to  920  feet  above  the  level  of  the  Ocean,  according 
to  the  levels  taken  in  Kentucky,  on  the  banks  of  the 
Monongahela,  ai  Lake  Erie. 

(144.)  The  following  Table  indicates,  for  all  the 
habitable  parts  of  the  Temperate  Zone,  the  division  of 
the  same  quantity  of  annual  heal  between  the  seasons  of 
summer  and  winter.  The  numbers  which  it  contains, 
says  Humboldt,  are  either  the  result  of  direct  observa- 
tions, or  of  interpolations  between  a great  number  of 
obaervations  made  in  neighbouring  placet,  and  situated 
under  the  aame  meridian.  Humboldt  traced  each 
Isothermal  curve  from  West  to  East,  gpvtng  the  pre- 
ference to  places  situated  near  the  snmmits  of  the  curve, 
as  presenting  ai  the  same  time  the  greatest  differences 
in  the  distribution  of  the  annual  heat  The  longitudes 
are  reckoned  from  the  Observatory  at  Greenwich. 
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TABLr.  XIX. — hothermal  Linrt  frxmi  32®  6S®. 


1 

i Longitude. 

1 

Latitude. 

Mraa  Temperalare. 

Vttum 

Siwas. 

1 g2» 

W 

W. 

29* 

.31V 

Florida 

63*6 

i 80*6 

Iwth.  line  of  69*.  ^ 

16 

66 

w. 

32 

37 

Hedcif*. 

63.5 

rj.o 

3 

0 

B. 

36 

48 

North  Africa 

69.0 

' 80.6 

1 

99 

40 

w, 

22 

30 

Mriittrippi  . 

46.4 

77.0 

Iioth.  lin«(^63*.5.  * 

i 

II 

B. 

40 

50 

Italy 

60.0 

77.0 

1 

84 

10 

w. 

3.6 

30 

B«L«(a  of  ihe  Ohio 

39.2 

77.9 

ImOi.  line  of  69".  j 

1 3* 

-4* 

E. 

43 

30 

Middle  of  Krance  

44.6 

75.2 

1 ^ 

4U 

W. 

38 

30 

Aiaenca,  Wr«l  of  Allegh  

34.7 

75.2 

74 

10 

W. 

40 

0 

Amertea,  Beat  of  Ditto 

32  6 

77.0 

Uocb.  line  of64*.S.  ' 

1 

32 

w. 

47 

10 

W**t  of  Fraate 

39.0 

68.0 

9 

30 

E. 

45 

30 

Lombepjy. 

34.7 

73.4 

. 116 

20 

E. 

40 

0 

East  of  Ana 

36.6 

82.4 

64 

30 

w. 

41 

20 

America,  West  of  Allegh . . 

31.1 

71.6 

71 

10 

W. 

42 

30 

AmericSi  Bast  of  Ditto 

30.2 

73.4 

6 

40 

w. 

52 

30 

IfeUnd 

39.2 

69  5 

leetlt  Um  of  60*. 

0 

40 

w. 

53 

30 

Enflaod 

37.4 

62.6 

2 

20 

E. 

61 

0 

IVigium  

34.5 

63.6 

19 

0 

R, 

47 

30 

HoBgary..,. 

31.1 

69.9 

116 

20 

E. 

40 

0 

BaMera  Asia 

23.0 

7.9.8 

j 

1 

0 

W. 

44 

42 

America,  East  of  AU^h  .......... 

23.9 

7I.fi 

|*od>.  line  ai  46*.S.  | 

2 

10 

\V. 

57 

0 

ScwtltMl  

36.1 

56.6 

j 

12 

36 

B. 

66 

40 

t>enmBrk. 

30.3 

62.6 

*i 

20 

E. 

63 

5 

Poland  ..............  

88.0 

66.2 

71 

10 

w. 

47 

0 

Canada  

U.O 

68.0 

9 

20 

R. 

62 

45 

Went  of  Norway.. 

24.8 

62.6 

Itolh.  line  of  41*. 

17 

20 

B. 

60 

30 

Sweden 

24.8 

60. H 

24 

20 

B. 

60 

0 

Finland 

23.0 

63.5 

36 

20 

E. 

68 

30 

Central  Ruwia 

22.1 

68.0 

1 

71 

40 

W. 

50 

0 

Caatda.. 

6.8 

00.8 

fMtb.  line  of  36*.$.  V 

18 

5 

E. 

63 

30 

West  coast  of  Gulf  of  Bothnia 

17.6 

57.2 

( 

22 

20 

B. 

62 

50 

Bast  coast  of  Ditto 

16.5 

59.0 

{ 

57 

40 

E. 

63 

0 

I.abrador. 

3.2 

51.8 

Isoth.  liae  of  33”.  / 

19 

50 

E. 

65 

0 

Sweden 

11.3 

63.4 

1 

25 

20 

71 

0 

North  estremity  of  Norway. ....... 

23.9 

43.7 

iropo«iible  to  cxumine  the  preceding 
oaiciijpt  Table  wiihnut  ohwrvirig,  that  the  division  of  the 
f»rLH«dtn<  annuul  heat  between  summer  and  winter  ft>)lowx,  on 
^on  of  uach  litothernml  line,  a determinate  type;  that  Uic 
H«w  deviations  of  that  type  are  contained  between  certain 
timiU,  and  that  they  obey  the  same  law  in  the  zones 
which  pass  by  the  concave  or  convex  summits  of  the 
Isottiennal  lines:  for  example,  by  58®— 68®  of  West 
longitude,  and  116®  of  Eart  longitude. 

(146.)  The  following  Table  shows  the  oscillation, 
or  the  maxima  and  minima^  observed  in  the  division 
ot‘  the  heat  between  the  seasons.  Humboldt  has  also 
added  to  it  the  means  of  the  winters  and  summers 
found  at  different  degrees  of  longitude,  and  under  the 
same  Isuthermul  line. 


Tahuk  XX. 


1 

Iw'hrT’ 

lyMytMMW 

OsciUalMes  obserred  is  ihc 
Means. 

Means  caU 
rulairtl. 

■ 

taminrn 

Winwrs 

32* 

83 

3*2  to  24*8 

61*8  to  53*6 

I4-.0 

•V2“7 

41 

107 

14.0  24.8 

62.6  68.0 

19.4 

65.3 

50 

200 

23-0  37.4 

63.6  78.8 

30.2 

70.7 

69 

87 

39.0  44.6 

75.2  77.0 

41.9 

7;'i.2 

68 

84 

53.6  59.0 

71 .«  80.6 

56  3 

77.9 
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(147.)  If  wc  endeavour  to  discover  on  differtni 
laothermal  lines,  points  &t  which  equal  decrees  of 
lemperaturr  prevail,  a new  system  of  lines  will 
be  created,  which  have  been  denominated  ItocJuimal 
Unt$.  In  Europe,  it  has  been  found  that  these  /to- 
eheimal  Unea  cut  systems  of  I$othf.rmal  litia  which  are 

distant ; and  hence  it  is  that  the  Isochcimal  lines 
deviate  much  more  than  the  Isothermal  lines  from  the 
terrestrial  parallels.  The  latitudes  of  two  places  that 
have  the  same  annual  temperature  cannot  differ  m<jre 
than  from  4*  to  5®,  while  two  places,  whose  mean  winter 
temperature  ir  tlic  same,  may  differ  more  than  9®  or 
Ky’ of  latitude.  The  further  we  advance  to  the  East, 
the  more  rapidly  these  differences  increase. 

(148.)  If.  ajrain,  we  connect  on  di^ermt  IsolhennaJ 
lines,  points  at  which  equal  decrees  of  rummer  tem- 
perature prevail,  another  system  of  lines  will  arise, 
which  have  been  denominated  Itolheral  liner.  These 
TtolAeral  liner  are  found  to  follow  a direction  exactly 
contrary  to  the  Irocheimal  liner.  The  same  summer 
temperature  prevails  at  Moscow,  in  the  centre  of  Husma, 
as  towards  the  moutlt  of  the  Loire,  notwithstandin|f  u 
diflerence  of  ) I®  of  latitude,— the  effect  of  the  Earth  s 
radiation  on  a vi^sl  continent  deprived  of  motintains. 

(149.)  It  would  be  inlerestingto  our  readers,  and  to 
nurseives,  did  our  limits  permit,  to  follow  Humboldt 
through  the  whole  of  his  inquiries  respecting  the  con- 
nection of  the  Isothermal  lines  with  the  varied  pro- 
ductions of  the  vegetable  world ; to  trace  the  tem- 
peratures necessary  for  the  coffee-tree,  the  olive,  and 
the  vine,  or  the  different  conditions  ol  the  atmosphere 
which  the  varieties  of  grain  require.  We  may,  how- 
ever, remark,  that  the  olive  is  cultivated  in  our  con- 
tinent between  iht  parallels  of  SC®  and  44®,  wherever 
the  annual  tempermlure  is  fmm  62®.6  to  bS^.l,  and 
whore  the  mean  temperature  of  the  coldest  month  is 
not  below  4l®.0  or  42®.8,  and  that  of  the  whole  sum- 
mer ?1®.6  or  7Sr®.4.  The  region  of  potable  wines 
extends  in  Europe  between  the  Isothermal  lines  of 
62".6  and  50®,  which  correspond  to  the  latitudes  of  36® 
and  48®.  The  cultivation  of  the  vine  extends,  thougli 
with  less  advantage,  even  to  countries  whose  annual 
temperature  descends  to  48®,2  and  47®.48 ; that  of 
winter  to  33®.8,  and  that  of  summer  to  66°.2  and  6S<». 
These  Meteorological  conditions  are  fulfilled  in  Europe 
as  far  as  the  parallel  of  50®,  and  a little  beyond  iL 
In  America,  they  do  not  exist  further  North  than 
40®.  On  the  continent  of  Western  Europe,  the  win- 
ters, whose  mean  temperature  is  32°,  do  not  com- 
mence till  on  the  Isothermal  lines  of  48®. 2 and  50®,  in 
from  51®  to  52®  of  latitude;  while  in  America,  wc  find 
them  already  on  the  Lotliermal  lines  of  from  51  .8  to 
53'‘.6,  under  from  40®  to  41®  of  latitude. 

(150.)  In  all  places  whose  mean  temperature  is 
below  62®.e,  the  revival  of  nature  takes  place  in 
Spring,  in  that  month  whose  mean  temperature  reaches 
42®.8,  or  46®.4.  When  the  temperature  of  a month 
(41*.9,  the  Pr»ch  irve  Prrnea)  ffo»ef*. 

riwi  to  1 46*.8,  the  Plum  tree  ( Pnmta  lUtnetitea)  flowen. 

Ibc  Birch  eiba)  jw»lw*  i>ul  it»  kares. 

Barley,  in  order  lo  be  cultivated  advantageously, 
require^  during  ninety  days,  a mean  temperature  of 
from  47®.3  to  48®.2.t  By  adding  the  mean  teinper- 


• i».4t8;  Ffor.  m.  51. 

♦ Playfair,  />««•  *oi.  *•  P-  -‘>'4  • tV*bl«abefg  i«  GiJberi  • 
.Inmalfm,  torn.  Xl>* 


oture  of  the  mouths  above  51®.8,  that  is,  the  temper-  Meteor- 
aliires  of  those  in  which  deciduous  trees  vegetate,  wc 
shull  have  a sufficienllv  exact  mean  of  the  continuance  '"•‘v  ■ 
ami  strength  of  vegetation.  As  we  advance  to  vanls 
the  North,  the  duration  of  vegetable  life  is  confined  to 
a shorter  interval.  In  the  .South  of  France,  there  are  muaof  (be 
270  davs  of  the  year  in  which  the  mean  temperature  eoariaaaiKe 
exceeds  51®.ft;  that  is  lo  say,  the  iem[>erature  which 
the  birah  requires  to  put  forth  its  first  leaves.  At 
8l.  Peiershurgh,  the  number  of  these  days  is  only 
120  These  two  ryrlet  of  tr^etalion,  so  unequal,  have 
a mean  temperature  which  dues  not  differ  more  than 
5®.4.* 

(151.)  The  whole  of  the  preceding  observations,  it 
will  have  been  j>ereeived,  relate  to  the  temperature  of 
that  part  of  the  lower  strata  of  the  atmosphere  resting 
on  the  solid  stjri'ace  of  the  globe,  in  the  Northern 
hemi-sphere.  ami  it  now  remains  l«i  follow  the  steps  of 
Humboldt  in  his  interesting  inquiries  respecting  the 
temperature  of  the  Southern  Hemisphere. 

(152.)  In  few  departments  of  Natural  Philosophy  Tempera- 
have  l*hiltrs«phers  differed  more  widely  in  opinion,  lure  of  ih« 
than  in  the  comparifuin  of  the  temperatures  of  the  two 
hemispheres.  From  the  Ireginning  of  the  XVlth  cen- 
tury,  the  notion  prevailed  that  the  Southern  hemisphere 
was  by  far  the  coldest.  Mairan  and  Buffont  com- 
bated this  opinion  thcopellcally,  but  on  inaccurate 
groumU.  ,Epinu»;  establii»he<l  it  anew;  and  the  din- 
covery  of  the  vast  extent  of  ice  round  the  Southern 
pole  by  the  immortal  Cook,  appeared  lo  widen  the  dif- 
ference between  these  comparative  temperetiireR.  Lc 
Gentil,  and.  particularly,  Kirwau.§  hud  the  merit  of 
having  first  denumsirated,  that  the  influence  of  the 
circumpolar  ice  extende»l  much  less  into  the  temperate 
zone  than  was  generally  admitted.  1'he  less  di'»tance 
of  the  Sun  from  the  winter  solstice,  and  his  long  con- 
tinuance in  the  Northern  Sign.H,  act  in  an  op|>o»ile 
mumierll  on  the  temperature  of  the  two  hemispheres; 

Btid  as  Lambert  has  demonstrated  in  his  theorem,  that 
the  quantity  of  light  which  a Planet  receives  from  the 
Sun  increases  in  proporliou  lo  the  true  anomaly,  itic 
different  temperutures  of  the  two  hemispheres  cannot 
be  the  effect  of  unequal  radiation.  The  Southern 
hemisphere  receives  the  same  quaniiU  of  light,  but 
the  accumulation  of  heat  in  it  is  less,^  on  account  of 
the  emiKHion  of  the  radiant  heal  which  takes  place 
during  a long  winter.  'Utis  hemis]>hcre  being  als<»  in 
a great  measure  covered  with  water,  the  pyramidal 
extremities  of  the  conlinenta  have  there  an  irregular 


* The  peo^phkal  dittribvtioci  «(  ioMCts,  slso.  may  be  made  to 
illoitratc  the  ueoeral  pheoameoa  of  temperaiare  aixl  climate.  Latceille 
baa  mnarted,  IB  bia  IntrvduHtwr  4 k G^rapKtt  GcMcrak 
^fachmdf  el  dn  /aanrlee,  ew  <Ut  Qimalt  pnprrt  4 m 
Ibat  Ibe  lewpn^ture  adapted  to  the  devalopcBient  of  om  aoeciw,  ia 
Dotalwayi  pwqiwloe  that  uf  anotber;  and  lb#  •■xtent  of  cogplry 
which  certain  •pecien  oocopy,  has  neceaaarily  drferwaale  Umir 
which  they  caano*  eacecd,  at  ka-l  aodtknly,  without  ceaaing  to 
exi't.  Hie  Soulbrm  losecis  of  the  Weatern  Hemi«phere,  do  not 
eaiend  ao  far  to  th«  Soflh  as  in  the  KaiUro.  Tb«  inldlifenl  Knto- 
»iK»la*i»t  ought  alwav*  to  uka  into  cntnideration  the  hriubt  above  the 
aea  ol  the  plaoea  in  »hieb  h*  e«»l»«:Uhtt  specimens  sod  likewke  their 
temf^urt.  and  it  may  be  added,  lo  record  piwclaely  ibeir 
fpKienphktl  poaitiont. 

e r-tArir  de  ta  Tem.  tom.  I. ; Mimoim  dt  tAead.  1765. 
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Meteor-  climate.  Summers  of  a very  low  temperature  are  soc- 
ceeded,  as  far  as  of  South  laUtude,  by  winters  far 
from  rip>mus.  Tl»e  vegetable  forms  also  of  the  tor- 
rid zone,  says  Humboldt,  the  arborescent  ferns,  and 
the  orchideous  parasites,  advance  towards  S6^  and  42^ 
of  South  latitude.  The  small  quantity  of  land  in  the 
Southern  hemisphere,*  contributes  not  only  to  equalize 
the  seasons,  but  also  to  diminiah  the  annual  temper- 
ature of  that  part  of  the  globe.  This  cause,  Humboldt 
thinks,  is  much  more  active  than  that  of  the  small 
eccentricity  of  the  Earth’s  orbit  The  continents  in 
summer  radiate  more  heat  than  the  seae,  and  the 
ascending  current,  which  carries  the  air  of  the  equi- 
noctial and  temperate  zones  towards  the  circumpolar 
regions,  acta  less  in  the  Southern  than  in  the  Northern 
hemisphere.  The  cap  of  ice  which  surrounds  the  Pole 
to  the  seventy-first  and  sixty-eighth  degree  of  South 
latitude,  advances  more  towards  the  Equator,  when- 
ever it  meets  a free  sea;  that  is,  wherever  the  pyra- 
midal extremities  of  the  great  continents  are  not 
opposed  to  it  There  is  reason,  Humboldt  thinks,  to 
believe,  that  this  want  of  dry  land  would  produce  an 
effect  still  more  sensible,  if  the  division  of  the  con- 
tineiita  was  as  unequal  in  the  equinoctial  as  in  the 
temperate  znnes.f 

THeiiifer-  (1^  ) Theor)*  and  experience  prove,  that  the  dlf- 
«ticc  at  ttvh  ference  of  temperature  between  the  two  hemispheres, 
peniurt  be-  cannot  be  great  near  the  limit  which  separates  them.{ 
Le  Gentil  had  already  observed,  that  the  climate 
of  Pondicherry  is  not  warmer  than  that  of  Mada- 
gascar, at  the  Bay  of  Antongel,  in  IS*  of  South 
Falilude.  Under  the  parallels  of  SO,  the  Isle  of 
France  has  the  same  annual  temperature,  vii.  SO*.  1, 
as  Jamaica  and  St.  Domingo.  The  Indian  Sea 
between  the  East  coasts  of  Africa,  the  Isles  of  Sonde 
and  New  Holland,  form  a kind  of  gulf  which  is  shut  up 
to  the  North  by  Arabia  and  Hindostan.  The  Isother- 
mal lines  there  appear  to  go  back  to  the  South  Pole  ; 
for  further  to  the  West,  in  the  open  sea  between  Africa 
and  tlie  New  World,  the  cold  of  the  Southern  hemi- 
sphere already  causes  itself  to  be  felt  from  the  twenty- 
second  degree,  on  account  of  insulated  mountains  and 
particular  localities.  The  mean  temperature  of  Rio 
Janeiro  is  only  74*.S,  whilst,  notwithstanding  the 
North  winds  which  bring  the  cold  air  of  Canada  dur- 
ing winter  into  the  Gulf  of  Mexico,  the  mean  temper- 
atures of  Vera  Cruz  (lat  19*^  IP)  and  of  the  Havan- 
nah  (laU  23°  10^  are  77°.9.  Tlie  differences  of  the 
two  hemispheres  become  more  sensible  in  Uie  warmest 
monllis. 
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(154.)  The  great  equality  in  the  division  of  annual 
heal  in  34°  of  North  ajid  South  latitude,  is,  as  Hum- 
boldt remarks,  very  surprising.  If  we  attend  to  the 
three  continents  of  New  Holland,  Africa,  and  America, 


• Humboldt  calcubiet  ibtl  the  diy  UatU  ia  tbo  two  hoalipboret 
or*  in  the  ratio  of  3 to  1. 

r Hutaboldt  raiaarha,  that  the  dry  Uad*  b«twoo«  tho  trooica  are 
ia  tha  two  bomiipberts  u 5 to  4,  aad  without  the  trofNca  as  13  to  I. 
{ ProToot,  p.  943. 


we  shall  find,  that  the  mean  temperature  of  Port  Mei»Ar- 
Jackson  (lat.  83°  510  is,  after  the  observations  of 


Huater.  iVron,  and  FruTcincl.  . . ..96^7  ' 

That  of  the  Cape  of  rw»od  Hop*  (lat  33-530 W .9 

Th»l  of  lb*  Cit*  of  Bneao*  Ayrat  (lat.  34-  36^).  .........67.5  **•* 


(155.)  Agwn,  60°9  or  09°  9 of  annual  temperature  conmpood 
corresponds  to  the  same  latitude  in  the  Northern  to  ibc  uma 
hemisphere,  according  as  we  compare  the  American* 
system  of  climates  or  the  Mediterranean  one; — 
concave  or  the  convex  parts  of  the  isothermal  lines. 

At  Port  Jackson,  where  the  Thermometer  descends  ruHmga* 
sometimes  below  the  freezing  point,  the  warmest  month  eowpaf* 
1,  TTA,  uvl  th«  coldest  MO-S.  We  find  he«.  con- 
tinues  Humboldt,  the  summer  of  Marseilles  and  the  p^gertbt 
winter  of  Caim.f  In  Van  Diemen’a  Land,  correspond-  U^Urmai 
Ing  nearly  In  latitude  to  Rome,  the  winters  are  more  Ihw*- 
mild  than  at  Naples ; but  the  coldness  of  the  sum- 
mers is  siich.l  that  the  mean  leropermUire  of  the  month 
of  Pebniary  appears  to  be  scarcely  54°.4,  or  66°.S  ; 
whilst  at  Paris,  under  a latitude  more  distant  from  the 
Equator  by  7°,  the  mean  temperature  of  the  month  of 
AuCTiat  is  dso  from  64°.4  to  6^.8,  and  at  Rome  above 
77  . Under  the  parallel  of  51°  25'  South,  the  mean 
temperature  of  the  Malouloe  Isles  is  ascertained  to  be 
47°.3.  At  the  same  latitude  North,  we  find  the  mean 
temperature  in  Europe  from  50°  to  5I°.8,  and  in  Ame- 
rica scarcely  from  35°. 6 to  37°  4.  The  wannest  and 
coldest  months  are  at  London  66°.S  and  S5°.6 ; at  the 
Malouine  Isles  55°. 8 and  S7°.4.  At  Quebec,  the  mean 
temperature  of  the  water  is  14°;  at  the  Malouine  Isles 
89°.ff,  though  those  isles  are  4°  of  latitude  further  from 
the  Equator  than  Quebec.  These  numerical  ratios  prove, 
says  Humboldt,  that,  to  the  parallels  of  40°  and  50°, 
the  corresponding  Isothermal  lines  are  almost  equally 
distant  from  the  Pole  in  the  two  hemispheres;  and 
that,  in  considering  only  the  system  of  transatlantic 
climates  between  70°  and  80°  of  West  longitude,  the 
mean  temperatures  of  the  year,  under  the  currespond- 
Ing  geographical  parallels,  are  even  greater  in  tha 
Southern  than  in  the  Northern  hemispherc- 

(156.)  The  division  of  heat  between  the  different  Tb«di»i«4oo 
parts  of  the  year,  gives  a particular  character  to 
Southern  climates.  In  the  Southern  hemisphere,  on 
the  Isothermal  lines  of  46°.4  and  50°.0,  we  find  sum-  oftbeyssr, 
mers  which  in  our  hemisphere  belong  only  to  the  fiv«atpsr. 
Isothermal  lines  of  SS-fi  and  40°.0.  The  mean  tein-  ^ 

perature  is  not  precisely  known  beyond  51°  of  South 
latitude,  but  it  may  be  observed,  that  the  eternal 
snowa,  which  in  71°  of  North  laiilude  support  them- 
selves at  the  height  of  2296  feet  above  the  level  of  the 
sea,  descend  even  into  the  plains,  both  in  South 
Georgia§  and  in  Sandwich  Land,  in  54°  and  58°  of 


• Nalcbei 

CiociBsati .....39  04. 
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53.4 
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Funchal  32  37  68.5 

AlfMt* 3«  48  70.0 

I la  V«a  DiMirn  t Land  lb*  TberinocMter  d««c«ndt  in  Febntify, 
ia  tbe  tnorniuf,  to  45*3.  Tbe  owad  of  Rtid.day  is  60*3-  Al  Pint 
h is  ia  Aufuil  73*-4.  la  Vu  Ditfiwn'f  Land,  ia  Frbruary  tbe  n.eaa 
of  lb*  taatims  is  78*3  ; ef  tb*  oiinima  54*3 . At  Roto*  ibtac  aetai 
arc  86*  and  64*.5.  D’Eatr*c«at«aui,  Fayayc,  lom.  i. 

^ II  is  Uic  naorc  Mirprising.  asys  Humbokll,  to  ftad,  ia  tb*  Islaad  of 
Ocarfia,  snow  o«  tha  baaka  of  Ih*  Oceaa,  bmuae  2*39*  naawr  tha 
Bouator.  at  tbe  Msleuiac  talaa,  tha  neaa  lemperaiur*  of  thasuminert 
is53*.l,  or9*  trasur  thaa  st  tbe  poiat  in  oitr  bewispbar*  in  71*  of 
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Ueie«r<  South  But  these  phenomena,  however  sink* 

o>Bf7-  ing  they  may  appear,  do  not  by  any  reeaiiH  prove  that 
the  liMithermal  line  of  32°  is  5°  nearer  the  ^uth  Pole 
than  the  North  Pole.  Nor  would  an  equal  altitude  of 
the  line  of  perpetual  snow  in  both  hetnUpheres  by  any 
means  indicate  an  equal  mean  temperature  of  the  year. 
This  limit  dependa  particularly*  on  the  coldness  of 
summer,  and  thia  again  on  the  quick  condensations  of 
the  vapour  caused  by  the  passage  of  the  floating  ice. 
Near  the  Poles,  the  loggy  state  of  the  air  diminishes  in 
summer  the  eflect  of  the  solar  irradiation,  and  in  winter 
that  of  the  radiation  of  the  globe. 
l/>werttrmu  Tlie  lower  Strata  of  the  atmosphere,  resting 

the  *tmiv  npon  the  aqueous  surface  of  the  globe,  receive  the  in* 
*P^^*j*  fluence  of  the  temperature  of  the  waters.  The  sea 
radiates  less  abM>lule  beat  than  the  continents ; it 
cools  the  air  by  the  eflect  of  evaporation  s it  aernis 
the  partiales  oi  water  cooled  and  heavier  towards 
the  Attorn  ; and  it  is  heated  again,  or  cooled,  by  the 
currents  directed  from  the  Equator  to  the  Poles,  or  by 
the  mixture  of  the  superior  and  inferior  strata  on  the 
sides  of  banks. 

Th«Dr«ii  (1^^  ) B is  from  these  causes  comUned,  that,  be- 
irTBMnuur*  tween  the  tropics,  and,  perhapa,  as  far  as  80°  of  lati- 
tude,  the  mean  temperatures  of  the  air  next  the  sea  are 
3°.6  or  5°.4  lower  than  that  of  the  continental  air. 
iSanthatof  Under  high  latitudes,  and  in  climates  where  the  atmo* 
ibaeooiK  sphere  is  coolest  in  winter,  much  below  the  freezing 
aantal  aif.  point,  the  isothermal  lines  rise  again  towards  the  Poles, 
or  become  convex  when  the  continents  pass  below  the 
seas.t 

Four  di«ef  (1&9.)  With  respect  to  the  temperature  of  the  Ocean, 
ent  pbitM-  Humboldt  refers  to  four  very  difierent  phenomena ; 
OkTtrm  temperature  of  the  water  at  the  surface  cor- 

atiir*  responding  to  different  latitudes,  the  Ocean  being  consi- 
OctsQ  dered  at  rest,  and  destitute  of  shallows  and  currents. 

2d.  The  decrease  of  heal  in  the  superimposed  slratta 
of  water. 

. 8d.  The  effect  of  billows  on  the  temperature  of  the 

surface  of  water. 

4th.  The  temperature  of  currents,  which  impel, 
with  an  acquired  velocity,  the  waters  of  our  zone  across 
the  immovable  waters  of  another  zone. 

7.<mt  of  (U^-)  The  region  of  wannest  waters,  observes  Hum* 
warmest  boldt,  no  more  coincides  with  the  Equator  than  the 

waiert.  region  in  which  the  waters  reach  their  maximum  of 

saltneas.  In  passing  from  one  hemisphere  to  another, 
we  find  the  warmest  water  between  5°  45*  of  North 
latitude,  and  6°  15^  of  South  latitude.  Perrins  found 
their  temperature  to  be  82°.3,  Quevedo  83°.5,  Chur* 
nica  83°.7,  and  Rodman  SS’^.S.  To  the  East  of  the 
Galapagos  Isles,  Humboldt  found  it  to  be  84°.7.  The 
variations  of  the  mean  result  do  not  extend  beyorKi 
1°.8  ; and  it  is  remarkable,  as  Humboldt  observes,  that 
in  the  parallel  of  warmest  waters,  the  temperature  of 
the  surface  of  the  sea  is  from  S°.6  to  5°.4  higher  than 
that  of  the  snperinoumbent  air.  As  we  advance  from 
the  Equator  through  the  torrid  zone,  the  influence  of 


latitude,  where  the  limit  of  perpetasl  saow  exisu  «t  2'296  feet  of 
absolute  elereikm  Bat  it  mu«(  be  obaerred,  fint,  ITiat  tbe  Malouiee 
hlet  are  near  a coodecal  wbkb  it  beated  n aunmer.  Sei-OMny, 
Tlikat  OccMfis  ia  covered  with  mounUona,  sad  placed  not  ooty  ie  a 
i«a  open  to  tlie  North,  but  is  abo  uoder  the  influenco  of  the  perennial 
icec  of  Sandw  ich  Land.  Thirdly,  That  in  Lapland  20*  of  latitude 
produce,  io  certaio  local  circumataocea,  10*.8  of  difference  in  the 
tetnpmiurea  of  the  aummars. 

• Barvo  Von  BoebV  Trneh  in  Ln^hmd.  eoL  ii. 

f Hemboldt’a  Helat.  Hutor.  tom.  i.  p.  67 . 230. 242. 


the  seasons  on  the  temperature  of  (he  surface  of  the  sea  Meteor* 
becomes  very  sensible ; but  as  a great  mass  of  water 
follows  very  slowly  the  changes  in  the  temperature  of 
the  air,  the  means  of  the  months  do  not  correspond  at 
the  same  epochs  in  the  Ocean  and  in  the  air.  Besides, 
the  extent  of  the  variations  U less  in  the  water  than  in 
the  atmosphere,  because  the  increase  or  decrease  in  the 
heat  of  the  sea  takes  place  in  a tnedium  of  variable 
temperature}  so  that  the  mtm'mimi  and  the  maxtmum 
of  the  heat  which  the  water  reaches,  are  modified  by 
tbe  atmospherical  temperature  of  the  months  which 
follow  (he  coldest  of  the  wannest  months  of  the  year. 

It  is  from  an  analogous  cause,  continues  Humboldt, 
that  in  springs  which  have  a variable  temperature,  for 
example,  near  Up&al,*  the  extent  of  the  variatiunB  of 
temperature  is  only  19°.6,  while  the  same  extent  in  the 
air  from  the  n»ou(h  of  January  to  August,  is  S9°.6.  In 
the  parallel  of  Uie  Canary  Islands,  Von  Buch  found  the 
minimum  of  tbe  temperature  of  the  water  to  be  58°, 
and  the  maximum  74°.B.  ll>e  temperature  of  the  air 
in  the  warmest  of  the  coldest  months,  is,  in  that 
quarter,  from  64°.4  to  75°.2.  In  advancing  towards 
the  North,  we  find  still  greater  differences  of  winter 
temperature  between  the  surface  of  the  sea  and  the 
superincumbent  air.  The  cooled  particles  of  water 
de^nd  till  their  temperature  reaches  39°.2,  the  point 
at  which  water  attains  its  maximum  of  density;  and 
hence  in  45°  and  60°  of  latitude,  in  the  part  of  the 
Atlantic  which  is  nearest  to  Europe,  the  mortmum  and 
mtmmtrm  of  heat  are 

In  ibc  water  at  its  surface  68*.0  and  41*9 

In  lh«  air  from  the  mean  of  the  warmest  and)  ....  , .... 

,,  . ..  and  3&*.o 

coklest  months.. j 

The  excess  in  the  mean  tempeniture  of  the  water 
over  that  of  the  air,  attains  its  maximum  beyond  the 
Polar  circle,  where  the  sea  does  not  wholly  freeze.  If 
it  is  true  that  even  in  these  high  latitudes  the  bottom  of 
the  sea  contains  strata  of  water  which,  at  the  maximum 
of  their  Specific  Gravity,  have  39°. 2,  nr  41°  of  heat,  we 
may  suppose  that  the  water  at  the  bottom  contributes 
to  ^minish  the  cooling  at  the  surface.  These  circum- 
stances have  a great  influence  on  the  mildness  of 
countries  in  continents  separated  from  the  Pole  by  an 
extensive  sea. 

(161.)  We  must  hasten,  however,  to  conclude  this  Temper* 
very  interesting  part  of  our  Essay,  by  a few  observa- 
lions  Concerning  the  distribution  of  temperature  in  the 
upper  regions  ol  the  air,  reserving  our  remarks  respect* 
ing  the  gradations  of  temperature  in  ascending  to  the 
upper  regions  of  the  atmosphere. 

(162.)  Since  the  heat  of  the  higher  regions  of  the 
atmosphere  depends  on  tbe  radiation  of  the  plains,  we 
cannot  find  under  the  same  geographical  parallels,  in 
the  transatlantic  cliinatea,  the  Isothermal  lines  at  the 
same  height  alnive  the  level  of  the  sea,  as  in  the  system 
of  European  climates.  Tlic  inflexions  which  these 
lines  experience,  when  traced  on  the  surface  of  the 
globe,  necessarily  influence  their  position  in  a vertical 
plane^  whether  we  unite  points  in  the  atmosphere 
placed  under  the  same  meridians,  or  consider  only 
those  that  have  the  same  latitude.  Future  inquiries 
may  enable  us  to  trace  the  Isothermal  lines  through  of  ioSexWmfl 
the  different  regions  of  tlie  air ; and  we  may  briefly  of  Isotber- 
remark,  that  on  the  l»ck  of  the  Cordilleras,  at  2000  hoe*- 
metres  of  elevation,  we  find  the  mean  tempeniture  of 


• Gilbert't  1412,  p.  129. 
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Meuwr*  CaUhria  and  of  Sicily.  In  owr  temperate  ;tone.  In  46*^ 
of  latitude,  we  meet,  at  the  <(afne  elevation,  with  the 
mean  lempcrwlure  of  Lapland.  In  the  plains  of' the 
Orinoco  we  find  the  temperature  of  the  month  of 
Ausrusl  of  Home;  at  Pnpayan  (298S  feet)  the  tem* 
perature  of  the  same  n>onth  of  ParU ; at  Quito  (4H94 
feel)  that  of  the  month  of  May;  and  in  the  Para- 
mos (b904  feet)  the  temperature  of  March,  at  the 
same  city. 

(163.)  Humboldt  also  finds,  in  prosecuting  this 
iutereMin^  inquiry,  that  every  hundred  metres  of  |)er> 
pendicular  heif^t  diminishes  the  mean  temperature  of 
the  year,  by  the  same  quantity  that  a chanpfe  of  P of 
latitude  does  in  advancing  towards  tlie  Pole.  If  we 
compare  only  the  mean  tem|>eralurr  of  summer,  the 
first  1000  metres  are  equivalent  to  0®.81  Fahrenheit. 
From  40®  to  &0®  of  latitude,  the  mean  heat  of  the  jildin* 


in  Europe  dccreai^  12®.6  of  Fahrenheit;  and  this  Matwr- 
same  decrease  of  temperature  lakc.s  place  on  the  decii-  oJogy, 
viiy  of  the  Swiss  Alps  from  0 to  1000  metres  of  ele- 
Tation. 

(161.)  Ill  the  following  Table  of  the  distribution  of 
heat,  which  embraces  a funeral  view  of  Humboldt's 
result*,  the  temperatures  are  expresaed  in  de|^>es  of 
Fahrenheit;  the  lon^ludes  are  reckoned  from  East  to 
West  of  the  meridian  of  Greenwich.  Tlie  mean  tem- 
peratures of  the  .Seasons  have  been  calculated,  so  that 
those  of  the  months  of  December,  January,  and 
February,  form  the  mean  temperature  of  winter.  An 
asterisk  (•)  is  prefixed  to  those  places  whose  mean 
temperatures  have  l>een  most  accurately  determined, 
in  general,  by  means  of  8000  observatiuiis.  The  Iso- 
thermal Hues  have  a convex  summit  in  Europe,  and 
two  concave  summits  in  Asia  and  Eastern  America. 
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0 

16.91 

39.56 

46.58 

53.06 

4N.46 

55.76 

37.43 



6<t  5 

14  24  K. 

0 

49.46 

31.46 

47.66 

68.90 

50  18 

_ 

__ 

V, 

G'dtiftgen 

51  32 

9 53  B. 

456 

4G.94 

30.38 

44.21 

64.76 

48.74 

66.38 

29.66 

•Z«ri«h 

47  22 

8 32  B. 

1350 

47.84 

29.66 

48.20 

61.01 

48.92 

^.66 

26.78 

•Edinburgh  . . . . 

65  57 

a 10  W. 

0 

47.81 

38.66 

46.40 

58.28 

18.56 

59..16 

38.30 

“ 

Warw*  . . 

53  14 

21  2 R. 

0 

48  56 

28.76 

47.48 

69.08 

49.46 

70.34 

27.14 

i 

•Coire  

46  50 

9 30  K. 

I87G 

48.92 

32.36 

50.00 

63,. 12 

50.36 

64.58 

29.48 

1 

Dabtin 

63  31 

6 19  W. 

0 

49.10 

39.20 

47.3tl 

.59.54 

50.00 

61.16 

35.42 

s 

Brrae  

46  5 

7 26  E 

1650 

49.28 

32.00 

48.92 

66.56 

49.82 

67.28 

30.56 

“ 

•Oeneva 

46  13 

6 8 E. 

1080 

49.28 

34.70 

47.60 

64.94 

50.00 

66.56 

34.16 

•Manbein  .. 

49  29 

6 28  K. 

432 

50.18 

38.80 

49.61 

67.10 

49.82 

68.72 

33.44 

V'ienna  

4d  12 

16  22  K. 

420 

50.54 

32.72 

51.26 

69.26 

50.54 

70.52 

26.60 

•Cieraieai, 

45  46 

3 5 E 

1260 

50.011 

34.-52 

50.54 

64.40 

51.26 

66.20 

28.04 

•Buda 

47  39 

19  1 E. 

491 

51. OH 

.13.08 

r»i.os 

70.52 

52.34 

71.60 

27.78 

Caoibodee,  CU.  S.). 

42  35 

71  3 W. 

0 

5U.38 

33.98 

47.66 

70.70 

49.82 

72.H6 

29.84 

•Pari 

4S  50 

2 20  R. 

222 

51.08 

38.66 

49.2s 

64.. 58 

.^1.44 

65.30 

36.14 

•London  

51  .10 

0 6 W, 

0 

511.36 

39.56 

48. 5G 

61.14 

50.18 

64.40 

37.76 

h 

t)»nkira.  

51  2 

2 22  K. 

0 

50.54 

38.18 

48.56 

64  01 

50. 

64  76 

37.75 

AmUerdam.  • 

62  22 

4 50  B. 

0 

51.62 

36.86 

51.62 

65.84 

.51.62 

66.92 

35  42 

I 

Rruuela 

50  50 

4 22  K. 

0 

51.80 

36.68 

53.24 

66.20 

6)  .08 

67.28 

35.60 

•Fianeker 

52  36 

6 22  E 

0 

51.80 

36.68 

51.08 

67.28 

54.32 

69.08 

S2.90 

e 

Hhiladelphia. 

39  .56 

75  16  W. 

0 

53.42 

32.18 

51.44 

73.94 

56.48 

77.00 

32.72 

New  York 

40  40 

73  58  W. 

0 

53,78 

29.81 

.51 .2#i 

79.16 

54.50 

R0.78 

25  34 

•Cincinnati 

39  6 

41)  W. 

510 

53.78 

.12.90 

54.14 

72.86 

51.86 

74.10 

30  20 

i 

SI.  Mat 

48  39 

2 1 W. 

0 

54,14 

42.26 

52.16 

66.02 

55.76 

66.92 

41.74 

Naalea 

47  13 

1 32  W 

0 

54.68 

40.46 

54,50 

6«.M 

55.58 

70.52 

39.02 

IVtin  

39  54 

116  27  K. 

0 

54.86 

20.42 

56.30 

82.58 

54.32 

84.38 

21.63 

•MiUii  

45  29 

9 11  R. 

J90 

55  76 

36.32 

56.12 

73.04 

56.84 

74.56 

36.14 

Buurdeaux 

44  5t) 

0 31  \V. 

0 

56.48 

42.08 

56.48 

70.88 

56.30 

73.04 

41.00 
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•mU>. 

i 

N.itiir«of  riare«, 

l^nitioa. 

1 

1 OislrihulMM  of  llest  in 

1 differeat  SeaMut. 

the 

Msxiaiuni  Bral 
Minimum. 

Uorad* 

Hmehi  la 
Vmc. 

Umh 

:sf3 

M«an 

TMifN*.  Ttmtat' 
•Mrtar  (tvtraT 
SMuntr. 

Wmm 

T>inii». 

wumW 

AbUmib. 

^M«ia 

WwraMt 

MbbUi. 

T««-  ' 
■•r«hMB«r  1 

CuUItu 

Nnwli.  1 

1 , 

ManriDe*.  

43*  17 

. 5 IK  K. 

0 

5'>*O0 

* 45“  .'lO 

57“  56  /■2*50 

60“  as 

71“  66 

44M2 

Mooifwllier  

4-t  3«l  .1  52  E. 

0 

:.9.)6 

44  06 

56.66  75.71 

60.98 

78.08 

42.08  1 

•Rome 

41  5.1 

12  27  K 

0 

,<:0.44 

45.8>i 

57.74  75.20 

62. 7« 

77  fO 

42.26 

||-!S 

Touloa 

4.3  7 

A 50  K. 

,62  06 

4H.38 

>>0.80  75.02 

61.40 

77.00 

46.40 

li  js 

1 

3S  45 
31  2s 

129  55  K. 
9ii  30  W. 

' 66.80 
64.76 

.19.. 18 

57.56  82.94 

64.22 

86.90 

79.70 

•Nstehei 

ISO 

48.56 

65.48  79.16 

66.02 

46.94 

'm 

. 

jIIIP 

2Vs 

Algiers 

36  4H 

3 1 K. 

0 

69.99 

6I.52 

65.66  80. '24 

1 

1 

72.50 

HglSSfl 

|ifi 

31  H K. 

0 

72.32 

73. 5H  85.10 

71.42' 

85.8:2 

56.12 

•V«f*  Crat. . 

19  n 

96  1 W, 

0 

77. n 

7I.96 

77.90  RI.50 

78.62! 

81.86 

71.06 

•Havtnnsh  • . . . 

23  10 

82  13  VV. 

0 

7M.tW 

7I.24 

78.88  81.30 

78.98 

8.1.84 

69.98 

1 

•('uniina  . 

10  27 

65  15  W. 

H1.B6 

80.24 

83.66  82.04 

80.21 

81.30 

79.16 

On  the  Mran  Trmprratitrt  of  tht  Eqvaior. 

(165.)  The  dclrrmitiation  of  the  mean  temperature 
of  the  Equator*"  is  a Meteorolopical  element  of  the 
greatest  imp«»rlance  and  value.  If  we  survey  the  ma^» 
nlBcent  line  to  which  this  part  of  our  inquiry  extends, 
we  shall  immediately  perceive  that  many  ohstaclea, 
besides  those  of  a Physical  kind,  present  themselves  at 
the  very  threshold  of  our  investigwtion.  In  the  Kqua« 
tonal  regions  of  America*  it  paNses  throui^  a refpon 
almost  unknown,  and  in  which  the  li;;ht  of*  oivilizatioa 
and  liberty  ha.s  been  hut  recently  kindled ; and  in  iU 
pansjqfe  aerttss  the  still  more  inhovpilahle  desert*  of 
Africa,  oh»t  cles  still  more  formidable  are  presented. 
Nor  would  observations  at  Sumatra,  Borneo,  Celebes, 
and  Qilohi,  utiles  made  on  a very  extended  scale,  and 
under  circumstances  variously  modified,  determine,  with 
any  tolerable  approach  to  precision,  the  averafre  tem- 
perature of  this  threat  line.  The  Ocean,  loo,  ocenpies  by 
far  the  ^eatest  portion  of  the  Equatorial  reipnns,  the 
land  fKcupyiiig  but  HO  deg;rees  of  the  jvreat  circle,  and 
Knowownlv  remaining  portion  of  2K0  degrees.  Under 

between  the  these  circumstance.s,  wc  cannot  feel  surprised  at  the 
ptisHrUof  remark  made  by  Humboldt,  that  at  the  present  day  we 
^^Noftb,  acquainted  with  more  than  one  mean  temper- 

3*  South  •lure  observed  with  any  degree  of  precision  between 
the  paruMcIs  of  S”  North  and  3”  South,  ttnd  that  U of 
St.  Louts  de  Manmham  in  Brazil.  2?  29'  South  lati- 
tude, ma<!e  by  Colonel  Antonio  Pererini.  Deprived 
thus  of  aetiiat  observations  at  the  Equator,  Philoso- 
phers have  entleavoured  to  deduce  its  mean  temperature 
from  observations  made  at  a distance  from  it.  Mayer, 
for  example,  by  knowing  the  mean  temperature  under 
two  different  parallels,  endeavoured  by  means  of  an 
empirical  etpiauon  to  deduce  the  mean  Equatorial  tem- 
perature. This  he  estimated  at  H4^,  and  in  this  value 
he  was  followed  by  Kirwan. 

(166.)  But  it  is  evident,  that  observations  made  in 
the  temperate  region-*  of  Europe,  could  not  supply  the 


* The  itrirminalion  ci  «fi»t  nay  with  prcifirieiv  be  termed  an 

/torieru»/  KfMivr,  or  CWrrr  */  grntrti  hrai,  will,  lh«  future  pro- 
frma  of  M«i«flro|o|y  Ue  aucrtsaful,  o(,*n  • heauiiful  teii  ioftnictive 
obpect  of  liM|uiry. 
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mean  temperature  of  a line,  situated  so  remotely  frura 

them,  ami  it  became  therefore  desirable  to  collect  the 

mean  tem|)eratures  of  places  situated  as  nearly  as  pos- 

aible  to  it.  Accordingly  Humboldt  collected  his  ele-  Huoboldf* 

ments  in  the  Old  and  New  World,  and  among  them  are  "l***'^*' 

the  fidiowing: 


Table  Will, 


me  World. 

1 

UUMdt.'  Uaw  1'  NrvW«rU. 
Tmmf.  1 

UlH«d« 

Mmb 

t«b. 

Scn*’g«mbis  . . 

15-  O',  79*.07  rumana  .... 

10*  *7' 

81*86 

BatsvU 

6 12  80.42,  VeraCriM..  .. 

19  II 

78  U»  1 

Manilla, , . 

14  36  78.U8llla*aooab.... 

23  10 

78.08 

(167.)  From  a review  of  all  the  ctrcMmslaiices  con- 
nected with  these  places,  Humboldt  was  led  to  odopt 
Sl".5  as  the  mean  tempemture  of  the  Equator;  and 
our  learned  contemporary.  Dr.  Brewster,  employed  it, 
with  some  modifications,  as  the  coefficient  of  hU  for- 
mula for  mean  temperature.  In  the  second  volume  of 
the  Trantactioni  of  Me  Aalmnomical  Society  of  Lon- 
don, however,  Mr.  Atkinson,  in  an  elaborate  Paper  on 
Astruuomical  and  other  Refractions,  has  questioned 
the  accuracy  of  Humboldt’s  conclusion;  and  we  shall, 
tlierefore,  present  to  our  readers  the  ground.*  of  his 
objections. 

(I6ft.)  Lel(,  represent,  says  Mr.  Atkinson,  the  Doubted  by 
observed  mean  tempemtures  in  the  latitudes  /.T,  T',  Mr.  Atkm- 
&c. ; and  if  the  mean  temperature  be  supposed  to  vary 
as  any  function  ^ (/)  of  the  latitude,  we  .shall  obtain 
the  following  equations: 

J . ?)  (0  -I-  r = ( 

(O + » = (A) 

J - ^ -f  * — 

Ac.  Ac. 

xand  2 being  unknown,  but  constant  quantities,  to  be 
determined  from  the  equations. 

? 
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Meteor'  (169.)  If  the  form  of  the  function  (^)  were  rightly 
ftSBumed,  and  the  obaervations  made  of  the  temperature 
were  accurate,  the  resolution  of  any  two  of  the  above 
equations  would  determine  the  values  of  xand  t.  Nei- 
ther of  these  conditions  can.  however,  be  fulfilled  with 
accuracy,  ax»d  we  must  therefore  be  contented  with  a 
close  approKimalion.  To  accomplish  this,  we  must 
first  obMrve  Uiat  the  difference  b^ween  the  first  and 
second  equations  gives 

x{ip(0-<>(O}  = <-<’. 

from  whidi  we  deduce 


X 


9(0  -^(O 


(B). 


This  value  for  x being  substituted  in  the  first  equation, 
we  obtain  by  transposition 

(f-O  . 9(0 


(P  (0-9(0 


(C). 


(170.)  Hence  the  values  both  of  x and  t being 
found  in  functions  of  the  observed  tempersture,  will 
furnish  the  necesssry  elements  for  the  determination  of 
the  function  (^).  This  functioa,  however,  is  probably 
of  a complicated  nature,  it  being  obvious  that  the 
mean  temperature  of  any  place  must  be  influenced  by 
the  state  of  those  countries  from  which  the  prevailing 
winds  at  that  place  blow ; — by  the  estent  and  nature  of 
the  land  that  surrounds  it.  by  the  proximity  of  open 
seo-s  or  of  sea.s  that  are  frozen,  and  by  a variety  of 
other  causes.  The  obliquity  of  the  Sun’s  myn  is.  how- 
ever, the  principal  cause  of  the  diminution  of  temper- 
ature, as  we  proceed  from  the  Equator  towards  either 
Pole ; but  this  obliquity  is  dependent  on  the  latitude  ; 
and  hence  we  may  consider  the  variation  in  the  tem- 
perature, as  some  functi.m  of  (he  latitude,  as  ha.s 
already  been  done  in  the  equations  of  condition,  and 
afterwards  endeavour  to  estimate  what  correction  must 
be  applied  on  account  of  such  disturbing  causes,  as 
may  exist  in  the  place  selected  for  consideration.  Or, 
if  we  have  a sufficient  number  of  goixl  observations 
within  a given  district,  we  msy,  says  Mr.  Atkinson,  by 
a judicious  application  of  the  powers  of  calculation, 
deduce  a formula,  which  shall  present  in  its  results  a 
near  approximation  for  any  other  place  within  the  same 
district,  and  which  may  even  be  extended  beyond  it, 
wilhmit  pnxiucing  any  material  error. 

(171.)  If  now  we  suppose  with  Humboldt,  that 
ip  (/)  = coH*  f,*  the  equations  before  deduced  for  the 
values  ofx  and  2,  will  assume  the  forms  of 


i - t 

cos*  I — cos*  f'* 


and 


(<-0  cos*r 

cos*  I — coa*  ( * 


and  if  we  apply  these  emialions  to  the  mean  temper- 
atures of  Cumaoa  and  Fort  Churchill,  as  recorded  by 
Humboldt  in  his  Paper  on  Isothermsl  lines,  the  values 
of  which  are  respectively  8l°.S6,  and  25^.8.  we  shall 


* Mr.  AlkioMH  feonil  it  necemrY  to  adopt  tbe  isnae  law  of  tsHs- 

tioo  tbr  tiic  tempersture  at  liiat  employed  by  Humboldt, 


obtain  for  x the  value  of  and  for  <lttt  of  3^.98  Mtteor- 

neariy.  o*ofy. 

(172.)  These  values  being  substituted  in  Ui  ’ 
equation,  give 

&0®.Mcos«f+S®.98=  fi 

so  that  when  the  latitude  vanishes,  the  value  of  I 
becomes 

80®.bS  -|-  8®.9S  = 84®.5l, 

which  is  hence  the  mean  temperature  of  the  Equator 
according  to  the  observations  made  at  Cumana  and 
Fort  Churchill.  If,  again,  we  suppose  the  value  of  I 
(o  be  90*’,  we  obtain  for  the  mean  temperature  of  the 
pole  3®.98. 

(173.)  Mr.  Atkinson  next  endeavours  to  obtain  a Mr.  Atkin- 
formula  of  the  same  kind  by  means  of  the  four  observa*  ol'**^* 
tions  contained  in  the  following  Table,  drawn  from  tlie  **^***'*' 
same  Paper  of  Humboldt. 

TxBLf.  XXIV. 


Naarn  ef  P]sc«t. 

utHua* 

Cumana 

I ioP>a7' 

8l°il6 

\etillea  

1 17  0 

SI. 05 

V«ra  Cniz  . 

1 19  11 

70.08 

Havaakah. ............ 

2J  10 

70.00 

and  for  this  purpose,  he  assumes 

(80^.53  -f  x*)  cos*  / -|-  3°.98  -i-  2'  - / = E. 
some  unknown  error,  y and  ^ being  corrections  so 
adapted  to  the  formula,  as  to  make  it  agree  with  (he 
teni})«ratiire8  of  the  places  last  recorded.  Applying 
this  formula  to  each,  we  shall  obtain  the  following 
equations  of  condition ; 

.967  y -f  s'  -P  0®.  00  = E* 
.9l5y-f-i"-S.42  = E" 

,SQ2x'  -I-  x*  - 2.27  = E'" 
.845y-|-x'-^6.03r=E'", 
and  if  we  regard  the  sum  of  the  squares  of  the  errors 
E',  E",  K"’,  E"",  as  a minimum,  ami  deduce  the  values 
of  y and  2'  according  to  the  method  of  minimum 
squares,  we  shall  have  x^  = — 40.664,  and  2'  =:  39.72. 
Hence  the  formula  which  best  represents  the  observa- 
tions made  at  Cumana,  the  Antilles,  Vera  Cruz,  and 
tile  Uavannah,  if  the  law  of  variation  be  as  cus*f,  is 
89®.666  coa*/H-  43®.7  = t 

This  will  give  for  (he  mean  temperature  of  the  Equator, 
where  / vanishes,  /s  &8®.566;  and  for  the  Pole,  when 
the  cos  / becomes  zero,  t sz  43®.7  } a result  altogether 
inadmissible,  since  it  makes  the  temperature  of  the 
Pole  5®.8  greater  than  that  of  Quebec.  Both  the 
numerical  elements  of  the  formula  require  therefore 
modification. 

(174.)  To  obtain  a formula  which  ^all  agree  with 
as  many  places  as  possible  between  Cumana  and  Fort 
Churchill,  Mr.  Atkinson  presents  the  following  equa- 
tions of  condition. 
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Table  XXV. 


So 


Met*ur- 

okigy. 


Name*  of  Placea. 

LmM*. 

Bqaatiaaa  of  Condition. 

Otw»r>«e 
U«M  Tm- 

'is- 

aoni«w«.* 

I 

1 Cuauna 

10*  27' 

.867  *'  + •'+  O', 00  = B‘ 

81*86 

65*26 

+3-.40  I 

Aotillca 

iir  0 

.OISx^  + z'  - 3.42  s K« 

81.05 

60.79 

-0.26  i 

1 Ver.  Cm 

19  U 

.882  z' + - 2.27  = E" 

78.08 

78.66 

+0.W) 

Havaaaah  

23  10 

.846  a'  -f  c'-  6.03  s 

7B.08 

74  91 

-3.17 

Naicbei  

31  28 

.728z'  + e'-  2.23  sF.’ 

64.60 

64,91 

•10.11 

rhiladclphia  • 

39  5« 

.688z<  + i'  - 3.67  = E’* 

54.90 

53.06 

-1.84 

Ciocinaati. 

39  6 

.602  j'  + a'  - 1.12s  E'" 

63.60 

54.28 

4-0.66 

New  Vork 

40  40 

.675  a'  + •»  - 3.48  S 

63.60 

51.99 

-1.81 

Cambridge  ..... 

42  26 

.645y  + a'-  2.63= 

50.40 

49.42 

-0.98 

Quebec 

46  47 

.469  *'+  *'  - 0.16=  E' 

41.90 

42.95 

+1.05 

Nain . . . 

17  10 

.294  + »'+  1.25= 

26.40 

28.10 

+1.70 

Fort  Churchill 

69  2 

.266  o'  - 0.00  = B* 

25.30 

25.62 

+0.32 

The  application  of  minimum  M^uarea  to  these  equa* 
tiona,  will  ^ve  ^ = 4^38,  und  l'  = — 0^84.  ^e 
formula,  therefore,  which  beat  repreaents  the  whole  of 
these  mean  temperatures,  on  the  hypothesis  adopted 
by  Humboldt  aAer  Mayer,  that  the  temperature  varies 
as  the  square  of  the  cosine  of  the  latitude,  is 
B4®.91  cos'  /H-S°.14  = /. 

and  which  eives  for  the  Equatorial  temperature  88^05, 
and  for  the  Polar  3°.  i 4. 

(175.)  The  next  step  of  Mr.  Atkinson's  inquiry  is, 
to  deduce  the  mean  temperature  of  the  Equator  from  the 
supposition  that  the  law  of  variation  is  not  as  the 
square  of  the  cosine,  but  as  some  other  function  of  the 
latitude ; and  for  this  purpose  he  adopts  cos*  t to 
represent  it,  the  exponent  n being  some  unknown  but 
constant  quantity,  to  be  determined  by  subsequent 
investigations.  In  this  case  the  formulae  (B)  and  (C) 
will  assume  the  form  of 


X 


t ~ e 

cos*  I — cos*  t * ’ 


..(D). 


and  z 


(t  — cos*  I 
cos*  I — co**r 


(E), 


Table  XXVI. 


Name*  of  Places. 

K«rtJl 

Cumaea  

10° 

27' 

81'’ 86 

Aatilles  

17 

0 

81.05 

Vera  Crus.. 

19 

11 

76.08 

Philad^phia 

39 

56 

54.90 

Cambridge 

42 

25 

50.40 

New  York 

40 

40 

53.60 

Naia... 

57 

10 

26.40 

Okak 

57 

20 

29.80 

Fort  CburcbiU 

59 

2 

25.30 

(176.)  l*hese  temperatures  and  latitudes  Mr.  Atkin, 
son  has  combined  by  and  deduced  the  value  of  n 

for  each  combination.  The  following  are  the  results: 


(176.)  These  values  being  substituted  for  x and  z 
in  the  third  of  the  conditional  equations  (A)  will  give 


« - o cos*  r 


+ <• 


(t  - f)  cos*  / 


= 


cos*  / — cos*  t ^ * cos"  I — coa*  I' 
and  from  which  we  deduce 

t — _ cos*/  — cos*r 

/ — f ""  cos*  I — cos*  t* 

a function  from  which  an  approximative  value  of  n may 
be  obtained,  in  terms  of  the  Wlitudes  /,  and  of  the 


r«nCl»mhlll) 


AMUm  ...1  AMUta*....) 

CiiWW*  ..>»»!  m Vm%  . tasl.M  ntiUA*trAa.Vas|.» 

Oka»  rT;..f  ftriiarrAin)  «iia.r7,.f 

. .jaat.M. 


Vera  CTaa  . , 

Ka«  r«f«  . ■ 

r«t  ChaatWii 


ast.W  rktMArMa.tasl.lB  CaslaWfa  . 


(179.)  These  form  of  course  only  a part  of  the  sys* 
tern  of  combinations  which  might  1m  framed,  but  there 
is  little  probability  that  the  mean  of  the  whole  would 
differ  more  than  three  or  four  hundredth  parts  from  the 
mean  of  the  nine  values  of  n,  and  which  is  found  to  be 


observed  temperatures  f,  t,  t. 

(177.)  To  obtain  this  value  of  the  exponent  n,  Mr. 
Atkinson  selects  three  observations  near  the  Equator, 
three  near  the  middle  regions  of  North  America,  and 
other  three  towards  the  Northern  parts  of  the  same 
great  country,  as  in  the  following  Table: 


* The  Ust  three  eetuans  hsec  been  added  by  Mr.  Atkineoa,  ta 
•hew  (he  erron  of  the  fenaula  raMUisf  froa  the  eqaalioa*  of  coa- 
ditioa : ajvd  from  which  we  nuty  re^ily  perceita  the  degree  of 
reliance  that  ooghi  le  be  placed  o«  it. 


I®.46,  or  — nearly. 


(180.)  This  %'alue  of  n being  substituted  in  the  for* 
mul«  (D)  and  (E),  will  produce  the  equations 


and 


i - e 

cos^  / — cos^  f 
(f-Qcos^/ 

COS^  / — COB^  t 

f 2 


I 


1 
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Iletrar*  (IBl.)  Tr>  apply  these  fonmilie.  Mr.  Atkiu^m  adopts 
the  observations  made  at  the  Antilles  and  Fort 
— Churchill,  and  finds  xs=98®.4B.  and  r=  - ll®.05; 

and  hence  the  fonnula  for  the  temperature  will  become 

91‘’.49n.i)^  i - n^Oiiri. 

(182.)  ‘The  ^nerai  expression  lor  finding"  the  cqua* 
lions  of  condition  will  therefore  become 


(99°. 48  -f-  j)  co»5  t — 1 1®.05  + s'  - < = E. 

which  beinf^  applied  to  each  of  the  places  at.  or  neor, 
the  level  of  the  sea,  whose  mean  temperature  is  known 
by  observation,  wilt  furnish  a*  many  equations  of  con* 
dition  as  there  are  places,  as  in  the  followinfif  Table : 


oloey. 


Table  XXVII. 


1 N*mn  of  Pisces. 

»r«rtli 

OVful 

TtM|aniw» 

E(|ustioit«  of  Coudiiimi. 

1 

Reference*  for  Tewpersiure.  j 

1 

ir  «7' 

ai*86 

.97S2  > + s' q.  3*.I3  = K, 

PAtL  Jour.  *ol.  iii.  p.  2A3.  j 

Antilles. 

17  W) 

81  .OU 

.9352  •'  + 0 00  - K, 

Di|«o  j 

Vers  Crux 

19  11 

78.0A 

-9I79j'  + «'+  1.2G=E, 

Ditto  ' 

1 Hsvsnnsb  

23  10 

78.08 

.8815  j'  + «-  - 2.33  = K, 

Diiio. 

28  25 

S9.80 

.8318  y+  s'  + 0.38  = F., 

Ditto.  p.  2‘i6.  1 

Nttchet 

31  38 

84.80 

.7877  y + s'  -t-  1.73  •=  F, 

Ditto. 

WtUiam»bure  . . 

38  08 

58.00 

,6978y-ps'  • 0.35=  ^ 

Ditto.  p.2j7. 

Philadriphis ... 

39  10 

54.90 

.6715  y -1-  s'  -f  0.17  = E, 

Ditto. 

New  York.,  

40  40 

53.81) 

.6606  y -t-y  + 0.21  srP., 

Dllld. 

Camhriclec  ..  

42  2S 

.80.40 

.6343  y-F  s'  + l .ttt  = K„ 

Dtito. 

Ipswich. 

43  38 

50.00 

.G31«.<  4-  >'  4-  1.09=  R,, 

Dttio. 

N'ain 

57  to 

36.40 

,3992  y+ s' -f  1.87=  P.„ 

Ditto. 

Oksk 

57  20 

39.80 

.3965  y + y-  1.80=  E„ 

Ditto. 

Fert  CHurchiii  .......  

59  02 

25.30 

.3691  y + y + 0.00  = k,4 

Dino.  p.  363. 

(183.)  By  the  application  of  minimum  squares,  we 
find  y = — l®.40,  and  2'  = + 0^62  ; and  tlierefore  the 
formula  that  harmonizes  best  with  the  whole  of  the  pre- 
ceding; oi>ser>'aitons.  is 

97°.08  cos^  t - 10°.53  = <, 
which  furnishes  for  the  mean  !einj>emture  of  the  Equa- 
tor and  for  that  of  the  Pole  — 10**.  53. 

Att«»ni»t  to  (IH4.)  Such  is  the  result  of  this  new  expression  for 
riediK-c  the  (he  law  of  the  variation  of  the  temperature  adopted. 
me»B  tent-  |jj,j  Atkinson  truly  remarks,  that  cotjid  wc  dis- 
cover  any  near  approximation  to  the  law  by  whicli  the 
from  plicte’  altitude  and  the  correspoiidiniy  variatioti  of  temper- 
ntaated  ature  are  connected,  we  mig'ht.  in  all  probability,  de- 
shove the  duce  the  mean  temperature  of  the  E<|uator  from  a few  of 
level  of  the  places  situated  above  the  level  of  the  sea,  and  whose 
latitudes  are  lea.s  than  any  previously  eniployed.  By  a 
very  laborioius  investij^ation,  founded  on  an  expressiem 
for  the  diminution  of  temperature,  and  which  will  be 
pven  in  the  section  of  our  Paper  devoted  to  that  in- 
teresting inquiry,  together  with  the  Table  of  re.sults 
deduced  from  it,  Mr.  Atkinson  has  found,  that  from  the 
limits  of  perpetual  snow  at  the  Equator  to  Winter 
Harbour  in  Melville’s  Island,  the  formula 

4 A 

97*.0S  cos^  i - 10®. 53 r-  = 

..It . . " 


at  the  elevation  A in  the  free  atmosphere,  will  corre- 
spond in  iu  results  very  nearly  with  the  mean  tem- 
peratures observed.  Hence  he  observes,  that  a for- 
mula which  answers  so  very  nearly  the  whole  way  from 
latitude  27'  North  to  74®  47'  North,  will  not  he  far 
wrrong  if  it  be  extended  to  the  K<piator  itself.  The  law, 
also,  he  continues,  which  holds  so  nearly  the  whole 
way  from  the  level  of  the  sea  up  to  more  than  1.5,000 
feci  of  elevation,  cannot  well  lead  to  any  error  of  con- 
sequence in  (he  first  3000  or  4000  feet  of  altitude. 
We  have,  therefore,  only  to  calculate  by  the  formula, 
what  corrections  must  be  applied,  on  account  of  lati- 
tude and  altitude,  to  (he  observed  mean  temperature  of 
any  place,  siltiated  not  too  far  from  the  Equator,  and 
whose  elevation  almve  the  level  of  the  sea  does  uot 
excee<l  4000  feel,  to  enable  us  to  find  the  mean  tem- 
perature of  the  Equator  iLself,  with  almost  a.s  great  a 
degree  of  accuracy  as  that  with  which  the  mean  tem- 
perature of  the  place  of  observation  has  been  obtained. 
There  arc  only  nine  places  in  South  Ameiica  whose 
mean  temperature  has  been  given  by  Humliohlt,  and 
whose  latitude  is  less  than  11®,  and  altitude  below 
3500  feet.  By  applying  this  method  to  each  of  them, 
Mr.  Atkinson  has  obtained  the  results  of  the  following 
Table 
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Table  XXVIII. 

ology. 


N«m*<  of  11scr«. 

IMfiN. 

T tnffidrww*. 

rar.wtwoi  a*  TowMOMm  I 

•oowHte  «r  R.,. 1 

1 **«ir*J  Am  1 

>*tiruR. 

U P!*U 

:W37 

2®  24'  .N. 

?4*;66 

■4  I2*HI 

+0*13  67''.60  I 

N'eivt  ........................ 

irw 

3 10  — 

77.00 

6.sr. 

O.?.'  j 8.1.78  1 

I Tocayms.  

l^aI 

< 16  — 

SI. 30 

6.10  • 

0.40  1 AH. 00 

CtrlltAfo 

3149 

4 46  — 

74.54 

II. AO 

0.60  { H7.14  1 

Tomcpmcls  

IS79 

5 33  S. 

7H.44 

4.96 

0.69  j HI. 00  1 

1 Antioquis  

isei; 

7 01  N, 

77.00 

6.42 

1.00  ' 84.51 

> Caripe 

2959 

9 50  — 

A3. 3D 

11.13 

2.13  1 78.56  1 

10  27 

Canccas. 

290f5 

10  31  — 

69.44 

10.91 

2.44  i 82.82  ' 

Mfkn=  81.53 

Cofwt^oeni  (IB5.)  The  mean  tcmpcraliire,  iherefore,  would 
tfinpfN  appear  (o  he  S4^&3;  but  if  C'aripe  be  excluded,  an  it 
aturr*  af  »eem<t  proliahle  it  uu^t  lo  be,  from  ila  iliffenni^  *k> 
UwK4|uator.  from  any  of  the  rex!,  the  mean  amonpr  the  remain- 
ini;  ei^hl  would  be  85*^.275.  And  xhnuld  it  be  (hou^l 
that  ihoae  placea  whoxe  altitude  is  below  2Qi)0  feet  are 
belter  adapted  to  gpve  a correct  result,  by  taking  the 
mean  of  the  five  places  xo  aitualed.  we  shall  uhlain 
84^.93  for  the  mean  temperature  of  the  Equator. 

M Atki  (186. > The  fifeneral  results  of  Mr.  Atkinson  are, 

•o«’»  g*n*-  therefore,  as  follows : 

raJ  rrMilu  1^  Thf  V>holt  of  Humhcldl't  o&xcTtYrh'onr  in  hiilk 
Sortk  and  South  America^  at  or  near  thr  levH  of  the 
»ra,  indicatf  that  the  mean  temperature  of  the  Equator^ 
at  the  name  level,  u 66®.65  Fahrenheit. 

2\  All  the  obeervaiion*.  nine  in  number^  made 
within  1 1®  of  the  Equator,  where  the.  height  does  not 
exceed  SbOOjeet,  indicate  that  its  temperature  is  84®.53. 
But  if  Caripe  be  tiduded,  the  remaining  eight  gie* 
85®.27b  for  the  mean  temperature  of  the  Equator. 

3^  if  those  jUaces  only  be  taken  which  are  within 
the  same  limits,  and  whose  height  is  less  than  2(H>0  feet, 
they  indicate  that  its  mean  temperature  is  84**.93. 
HambtiUit'*  (187.)  Humboldt,  in  referriug  to  the  objections  of 
rvpiy  to  An  Mr.  Atkinson,  has  entered  on  the  consideration  of  the 
kiA«on‘A  question,  with  all  that  amplitude  and  (^nerality  for 
)(eti<»aft  which  he  is  so  deservedly  celebrated.  Fti  an  able 
Pa|>er  On  the  Temperature  of  Ike  different  Parts  of 
the  Torrid  Zone  at  the  l^evd  of  the  Sea,  published  in 
the  AnnaUs  de  Chimie  for  September,  1826,  he  dis* 
cusses  particularly  the  question  of  the  mean  Equatorial 
temperature,  and  adduces  stronpr  and  plausible  reasons 
that  be  has  not  underrated  the  temperature  of  that  line. 
If  the  Equatorial  temperature,  says  he,  were  that  of  the 
Equatorial  zone  surrounding  the  whole  globe,  and 
bounded  by  the  parallels  of  3°  North  and  3°  South,  we 
must  first  examine  the  temperature  of  the  Equatorial 
Ocean,  forming  as  it  does  so  very  considerable  a pro- 
portion of  the  Earth's  circumference  in  this  region.  The 
mean  temperature  of  the  Ocean,  says  Humboldt,  be- 
tween the  limits  alluded  to,  varies  in  general  between 
60^.24  and  82^.4.  I say  in  general,  continues  the  dis- 
tinguished traveller,  because  we  sometimes  find  be- 
tween these  limits  maxima  restricted  in  zones  scarcely 
a degree  wUle,  and  whose  temperature  rises  in  ditferent 
longitudes,  from  83’’.7  to  84^.7.  I have  observed  this 
last  temperature,  says  be,  which  may  be  regarde<l  as 


very  tiigh  in  the  Pacific  Ocean,  to  the  East  of  the  Gala*  , 

pajjns  Islands,  and  recently  M.  Baron  Dirckinc.  of 
Holmfeldt,  a well-informed  officer  of  the  Danish  Navy, 
who,  at  my  request,  made  a great  number  of  thermo- 
metrical  observations,  has  found  (in  latitude  2°  5'  North, 
and  longitude  81®  54'  West)  almost  in  the  parallel  of 
Piinta  Guascama.  the  surface  of  the  water  at  87®.  I . 

'I'hese  maxima,  however,  do  not  belong  to  the  EfitiMior 
Itself.  n>ey  occur  sometimes  to  the  North,  and  some*  periiufwlo 
limes  to  the  South  of  it.  and  often  between  the  Inti-  mi  belong 
tudes  of  2^®.  and  6®.  The  great  circle  which  pa-M‘s 
through  the  points  where  the  waters  of  the  Ocean  are  the  '**®*^‘ 
warmest,  cuts  the  Equator  at  an  angle  which  xeenix  to 
vary  with  the  Sun's  declinniion.  In  the  Atlantic  Ocean 
we  may  sometimes  even  pass  from  the  Northern  lo  the 
Sonlhem  temperate  zone,  in  the  zone  ol  the  warmest 
waters,  without  observing  the  Thermometer  to  rise 
above  82^.4.  The  maxima  are  according  to 


Perrins  B2®.76 

Churruccw K3.66 

Quevedo 83.48 

Roilmaii 83.84 

Dr.  Davy  82.58 


Mean 63.26 


(188.)  The  air  also  which  rests  upon  these  Eqiiato-  The  air 
rial  vvnters  is  from  l®.8  to  2®.7  colder  than  the  Ocean  ; re*iinz  •■s 
and  it  results  from  these  facts,  that  over  nearly  five-  ^t*rr 
sixths  of  the  circumference  of  the  globe,  the  Equatorial 
aqueous  zone,  instead  of  presenting  a mean  temperature  than  tl»e 
of  B4®.5,  has  probably  not  one  of  83®.3 ; and  Mr.  At-  Oceas. 
kinsoii  himself  admits,  that  the  union  of  the  aqueous 
and  continental  parts  tends  to  diminisli  the  mean 
temperature  of  the  Equator. 

(189.)  Ill  idludiiigto  Mr.  Atkinson's  investigations  Hamboldi’a 
to  deduce  the  mean  temperature  of  the  Equator  from  the  brUirr 
assumed  law  of  increase  of  heat  from  tfie  Pole  to  the  remarks  uii 
Equator,  by  the  observations  made  at  Cumana,  and  from  Aik.nv>n, 
the  temperatures  observed  on  the  declivity  of  the  Cor- 
dilleras, to  a height  of  5l>0  loises,  corrected  acconling 
to  his  hypotheses  for  the  latitude,  and  for  the  progres- 
sive diminution  of  heal  in  a vertical  plane,  Humbuldi 
remarks,  that  in  studying  in  all  its  generality  the  pro- 
blem of  the  dislrihution  of  heat  on  the-  surface  of  the 
globe,  and  in  freeing  it  of  the  accessory  considerations 
of  localities,  (for  example  of  the  effects  of  the  coiifi* 
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Mcloor* 

•'‘w- 


fUiMrit  on 
the  law  of 
bl«y«r. 


Ktnariu 
rclatire  to 

CiUBtat. 


EiamplHof 
m«an  tarn* 
pentitra. 


l^ratioD,  the  colour  and  the  f^eo^phicol  relationa  of 
the  soil : of  those  of  the  predominance  of  certain  wind*, 
of  the  proximity  of  seaa,  of  the  frequency  of  clouds  and 
fogs,  and  of  the  nocturnal  radiation  towardn  a sky  more 
or  less  serene*)  we  shall  find  that  the  mean  temperature 
of  a station  depends  on  the  difierent  ways  in  which  the 
influence  of  the  meridian  altitude  of  the  Sun  manifests 
itself.  This  altitude  determines  at  once  the  duration  of 
the  semi-diurnal  area,  the  length  and  the  transparency 
of  the  portion  of  the  atmosphere  which  the  rays  trarerse 
before  reaching  the  horizon  ; the  quantity  of  the  ab- 
sorbed or  heating  rays,  (a  quantity  which  augments  ra- 
pidly when  the  angle  of  incidence,  reckoned  from  the 
level  of  the  surface,  increases;)  and,  lastly,  the  number 
of  solar  rayi  which  a given  horizon  embraces.  The 
law  of  Mayer,  with  all  the  modifications  that  have  been 
introduced  into  it,  is  an  empirical  law,  which  repreaenta 
the  generality  of  the  phenomena  by  approximation,  and 
often  in  a satisfactory  manner,  but  it  cannot  be  em- 
ployed against  the  testimony  of  direct  observations.  If 
the  .surface  of  the  globe,  from  the  E^tiator  to  the  parallel 
of  Cumana,  was  a desert  like  that  of  Sahara,  or  a Sa- 
vannah uniformly  covered  with  grass  like  the  Ldanot 
of  Calabozo  and  of  Apure,  there  would  uodoubledly  be 
an  increment  of  mean  temperature  from  10^^  of  lati- 
tude to  the  Equator,  but  it  is  very  probable  that  thit 
increase  does  not  amount  to  of  Fahrenheit  If  I 
have  fixed,  continues  M.  Humboldt  the  mean  temper- 
ature of  the  Equator  in  round  numbers  at  81^°,  it  was 
to  attribute  to  the  Equatorial  zone  from  8**  North  to  3° 
South  the  mean  temperature  of  Cumana  61^66  This 
city,  surrounded  with  arid  sands,  situated  under  a sky 
always  serene,  and  whose  thin  vapours  seldom  ro- 
aolve  themselves  into  rain,  poesesses  a more  burning 
climate  than  all  the  places  which  surround  it,  and  which 
like  it  are  on  the  level  of  the  sea.  In  advancing 
Southward  in  America,  towards  the  Equator,  by  the 
Orinoco  and  Rio  Negro,  the  heat  diminishes,  not  on 
account  of  the  elevation  of  the  Mil,  which  from  the  fort 
of  St  Carlos  is  very  little,  but  on  account  of  the 
forests,  the  frequency  of  rains,  and  the  transparency  of 
the  atmosphere. 

(190.)  Below  10^^  of  latitude,  we  know  only  the 
mean  temperatures  of 


Lsiitude.  Fahr. 

RaUvia 6®  12'  S 80**.42 

Cumana 10  27  N 81.86 

(191.)  Between  lO^**  of  latitude,  and  the  extremity 
of  the  torrid  zone,  we  have 

Lstitads.  Fthr. 

Pondidierry 11®55'N. . 85®. 28 

Madras 13  4....  80.42 

Manilla  14  36  . . . . 78.08 

Senegal  15  53  ....  79.70 

Bombay  IS  56  ....  80.06 

Macao 22  12  ... . 73.94 

Rio  Janeiro 22  54  S. ..  74.30 

The  Havanoah 23  9 N.. . 76.26 

And  after  the  observations  of  Pereira, 

Maranham  . 3 29  S.. . 81.32 

(192.)  Hence  it  appears  that  the  only  place  in  the 
Emiinoctial  regions,  whose  mean  temperature  exceeds 
81  .86,  is  Pondicherry,  whose  climate  can  no  more 
serve  to  characterise  the  Equatorial  region  than  the 
Oasis  of  Mourzouk,  where  the  unfortunate  Ritchie  and 


Captain  Lyon  assure  us  that  they  aaw,  during  whole  lltiane 
months,  (perhaps  from  the  sand  disseminated  to  the 
air,)  the  Thermometer  at  117®  and  128®,  can  charac- 
terise  the  climate  of  the  temperate  zone  in  the  North  of 
Africa.  The  three  or  four  degrees  nearest  to  the  Equa- 
tor, continues  Humboldt,  are  a terra  inoognita  for  cli- 
matology. We  are  still  ignorant  of  the  mean  temper- 
atures of  Grand  Para,  Guayaquil,  and  even  Cayenne. 

(193.)  From  every  consideration,  therefore,  M.  Hum-  Hutobuidt 
boldt  concludes  that  the  Equatorial  temperature  never  ^■riude» 
reaches  84®.56,  as  is  suppos^  by  Mr.  Atkinson.  Father 
Beza,  says  he,  the  first  traveller  who  recommended  leopcnturr 
observations  on  the  warmest  and  coldest  periods  of  the  severrriu^b* 
day.  believed  that  he  had  found  in  1686  and  1699,  in  ** 
comparing  Siam,  Malacca,  and  Batavia,  that  the  heat 
is  not  greater  under  the  Equator  than  under  1 4®  of  lati-  ^r. 
tude.**  I am  of  opinion,  continues  Humboldt,  that  AihtasMi. 
there  is  a diflerence,  hut  that  it  is  very  small,  and  marked 
by  the  effect  of  many  causes,  which  act  simultaneously 
on  the  mean  temperature  of  a place.  The  ohservatious 
hitherto  collected  do  not  aflb^  us  any  measure  of  a 
progressive  increase  between  the  Equator  and  the  lati- 
tude of  Cumana. 

(194.)  There  can  be  little  doubt  but  the  numerical  Necainty 
elements  we  possess  relating  to  the  tropical  regions  in  for^utthtr 
general,  require  still  further  obMrvations  to  correct  and 
improve  them ; but  there  is  one  circumstance  connected  *' 
with  Mr.  Atkinson's  calculations,  which  merits  ronsider- 
mlion.  Mr.  Atkinson  has  confined  his  investigations 
entirely  to  (he  temperatures  of  the  New  World,  and 
omitted  those  of  (he  Old  World  ; and  although  Hum- 
boldt has  shown  that  the  temperature  of  the  ^uatorial 
regions  is  nearly  the  same  under  all  meridians,  yet 
Dr.  Brewster  has  proved  that  the  gradations  of  temper- 
ature from  the  Equator  to  the  Poles  are  not  the  same  in 
the  Old  and  New  Worlds ; and  it  is  probable,  that  a 
M(  of  obaervationa  made  in  different  latitudes  of  the 
Eastern  hemisphere,  would  fijrnish  some  other  result 
for  the  mean  temperature  of  the  Equator.  Humboldt, 
on  the  contrary,  has  generalized  his  views,  and  formed 
his  estimate  of  the  mean  Equatorial  temperature  from 
observations  made  under  different  meridians,  and 
situated  as  nearly  as  possible  to  the  Equator.  Indeed 
of  the  two,  observations  made  in  the  Old  World  are  to 
be  preferred  to  those  in  the  New,  because  the  distribu- 
tion of  heat  is  subject  to  fewer  anomalies.  Still  the 
investigations  of  .Mr.  Atkinson  are  of  a nature  to  make 
us  pause  on  the  inquiry,  and  not  to  be  hasty  in  adopting 
a numerical  value  fbr  an  element  of  so  important  a kind 
as  the  mean  temperature  of  the  Equator.  Dr.  Brew- 
ster, however,  is  decidedly  of  opinion  that  Humboldt 
has  not  underrated  the  mean  temperature  of  that  line, 
and  adduces  several  observations  in  support  of  his  opi- 
nion in  the  Vlth  volume  of  the  Edtn5urgA  Journal  of 
Science. 

(195.)  His  first  series  of  observations  are  for  Ceylon, 
as  follows : 

Meta  Tcffp. 


Trincomalee  80®.56 

Point  de  Galle  61.10 

Colombo 80.75 

Kandy* 75.50 

Ditto,  according  to  Dr.  Davy  79.20 


If  now  we  deduce  the  Eiquatorial  temperature  from 


* A correction  o(  U sd«led  for  dtitude,  secordinf  to  Mr.  Alkia. 
•OB  I formuia. 
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these  obserrslioos,  cither  bj  the  furmuia  E<}.  temp. 
T 

= according  to  the  principle  of  Brewster's  for* 

T 

muia,  or  by  the  formula  Eq.  temp  = accord- 

ing to  the  principle  of  Mayer's  formula,  we  shall  obtain 
the  following  results : 

Mssd  Tenparatur*  of  B^nator. 

T „ T 

Eq.  temp.  = Eq.  temp.  = ■ . - 

’ cos  L ’ ^ co^  L 

Trincomalee 81®.  46 82®.37 

Point  de  Gaile 81.55  82.02 

Colombo 81.34 81.03 

Randy 79.14  79.78 

Do.  according  to  Dr.  Dary  79.94  80.49 

Means.  ...  80. 66  81.32 

Mean  of  both  = 80®.99. 

It  follows,  therefore,  from  the  Ceylon  observations, 
that  the  mean  temperature  of  the  Equator  is  less  than 
81  i®. 

(196.)  By  a scries  of  observations  furnished  by  Pro- 
fessor Moll,  of  Utrecht,  for  Batavia.  Dr.  Brewster 
finds  the  mean  temperature  of  the  Equator  bi  be  81®.32 ; 
and  from  a series  of  observations  made  at  the  Sand- 
wich Islands,  he  also  deduces  81®.04  for  the  measure 
of  the  same  element. 

(197.)  In  the  Vlllth  volume  of  the  same /oumol. 
Dr.  Brewster  has  given  the  results  of  observations 
made  at  Prince  of  Wales's  Island,  within  5®  of  the 
Equator,  and  at  Singapore  and  Malacca,  within  1**  and 
2®  of  the  same  line.  At  Singapore,  according  to  the 
observations  of  Colonel  Farquhar.  the 
Mc«n  snnst]  imiMratuni  »t  6 a.  m.  aod  6 p.  h.  for  1822  — 79*  45' 
12b  ,90,  84  00 

and  to  deduce  the  mean  daily  temperature  from  the^e. 
Dr.  Brewster  applies  certain  corrections  deduced  from 
the  hourly  observations  made  at  Leith  Forth  for  1 824  and 
1825  ; viz.  that  the  mean  daily  temperature  exceeds  tbe 
mean  of  the  morning  and  evening  observations  by  0.29, 
and  is  less  than  that  of  noon  by  2°.51,  (the  grounds  of 
which  corrections  will  hereafter  be  explained^)  we  shall 
find  the  mean  Ek|uatorial  temperature  to  be  80®.47. 

(198.)  It  may  be  objected,  however,  that  corrections 
deduced  from  a Northern  climate  marked  with  the 
vicissitudes  of  summer  and  winter,  cannot  be  strictly 
applied  to  the  tropical  regions  of  the  Earth,  where  the 
varistiooB  in  the  monthly  temperature  are  so  exceed* 
ingly  small.  To  meet  this  objection.  Dr.  Brewster  has 
deuced  the  corrections  from  the  hourly  temperatures 
of  the  three  summer  months,  during  which  the  varia- 
tions of  the  daily  curve  must  have  a greater  resem- 
blance to  thoee  of  the  torrid  zone.  These  corrections 
are  — 8.08  and  —8.00,  and,  though  difiering  from 
those  used  above,  produce,  as  will  be  seen,  very  little 
difference  in  tbe  mean  results. 

Afeon  Tanperaturt  of  tht  Pole, 

(199.)  The  probable  mean  temperature  of  the  Pole 
is  an  interesting  problem  in  Meteorological  inquiry. 
In  the  absence  of  all  positive  observations,  we  are  1^ 
entirely  to  conjecture.  It  is  obvious  the  Poles  of  the 
world  must  urtdergo  some  remarkable  alterations  of 
temperature,  between  the  periods  when  tbe  Sun,  con- 


stantly shining  on  one  of  them,  sink.s  below  its  horizon,  Mrtsor- 
to  shed  a lustre  on  the  other.  In  the  present  slate  of  ^^87* 
our  knowledge,  we  can  only  approximate  to  tlie  temper- 
ature  of  the  Pole,  by  availing  ourselves  of  the  obeerva- 
tioQs  of  those  who  have  so  intrepidly  navigated  the  icy 
seas  of  the  North. 

(200.)  Previous  to  the  publication  of  Scoresby's 
Account  of  the  Arctic  Repont,  tbe  North  Polar 
temperature  had  been  universally  asaunied  by  Meteor- 
ologpsis,  at  30®,  31*,  or  32®  of  Fahrenheit  ; ai>d  It 
was  that  active,  ingenious,  and  enterprising  man, 
who  first  ventured  to  place  the  temperature  of  the 
North  Pole  below  the  quantity  that  had  been  com- 
monly assigned  toil.  The  mean  temperatures  of  the  Ur. Score*. 

Parallels  of  76®  45'  and  78®  North,  were  deduced  by  by‘»  oUcr- 
Ir.  Scoresby  from  a Mriee  of  650  observations,  made  ▼shoes, 
by  himself  in  nine  successive  years.  In  the  former 
latitude  he  found  the  mean  temperature  to  be  18®. 86, 
and  in  the  latter  16®.99,  whereas  the  temperatures 
usually  assigned  to  these  latitudes  by  the  formula 
of  Mayer,  then  commonly  employed  by  Meteorologists, 
differed  from  the  former  observation  nearly  16®,  and 
from  the  latter  more  than  17®.  The  difference  between 
the  actual  temperatures,  and  those  estimated  by  the 
empirical  formula,  Mr.  Scoresby  atlributed  to  the  frt- 
gorific  influence  of  the  ice;  and  having  found  what 
this  anomaly  amounted  to  at  the  Pole,  he  subtracted  it 
from  Mayer's  Polar  temperature,  to  obtain  the  real 
temperature  of  the  Pole,  which  he  thus  found  to  be 
10®.  But  this  result,  Dr.  Brewster  remarks,  is  ob-  Dr.  Brew- 
viously  too  great ; for  since  Mayer  s formula  errs 
mneh  in  excess,  in  those  parallels  where  there  Is  no 
accumulated  ice  to  produce  an  anomaly,  it  must  give 
at  least  an  equal  error  in  excess,  for  the  parallel  of 
76®  46'.  Now  this  error  in  the  latitudes  of  63®  and 
65®  in  Lapland  is  8® : and  therefore  calling  it  also  8®, 
which  is  Iv  too  low  for  the  latitude  of  76®  45',  we  have 
for  the  mean  temperature,  uninfluenced  by  the  ice, 

8S®.8  — 8®.0  = 25®.8 ; from  which  subtracting  the 
Polar  anomaly  of  21®,  as  computed  by  Mr.  Scoresby, 
we  obtain  4®.6  for  the  mean  temperature  of  the  Pole. 

(201.)  Later  Inquiries,  however,  have  shown,  that  Mean  tem- 
in  attempting  to  calculate  the  temperature  of  the  Pole.  |>«rstiue  o( 
a considerable  alteration  will  lake  place,  whether  we 
endeavour  to  approach  the  Pole  on  a meridian  of  the  ^ 

Old  World,  or  one  of  the  New.  In  the  Old  Conti*  dUn  on 
nent,  for  example,  the  mean  heat  in  the  parallel  of  60°  «bich  it  i«  • 
is  40®,  whereas  in  the  same  latitude  in  the  New  ■PP'^>“‘hcd. 
World,  we  shall  encounter  a cold  of  24° ; and  in  the 
parallel  of  78®,  the  second  latitude  adopted  by  Mr. 

Scoresby.  this  cold  will  have  increased  to  4®.  If  then 
we  deduct  for  the  frigorific  influence  of  the  ice,  says 
Dr.  Brewster,  according  to  Mr.  Scoresby's  ingenious 
process,  we  shall  find  the  Polar  temperature  to  be 
many  degrees  below  the  zero  of  Fahrenheit's  scale. 

Or  to  stale  the  argument  more  popularly,  since  the 
cold  at  the  Pole  Is  10®,  as  inferred  from  observations 
made  in  the  mildett  meridian,  it  must  fall  greatly  below 
this,  and  even  5e(otr  zero,  if  inferred  from  observations 
made  in  the  coldeti  meridian.  'The  winds  which  blow 
from  the  continent  of  Greenland,  from  the  Northern 
extremities  of  America,  and  from  the  frozen  coast  of 
Siberia,  must  produce  at  the  North  Pole  an  influence 
scarcely  to  be  felt  iu  the  Spitzbergen  seas.  Dr.  Brew- 
ster proves  from  the  observations  made  in  the  second 
voyage  of  Captain  Parry,  that  the  temperature  of  the 
North  Pole  must  be  less  than  — 8®  of  Fahrenheit. 
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(202  ) But  Dr.  Drcwsilcr  has  commuoicntn]  ((uiut 
« new  oH(>ert  to  this  interesting  inquirer,  in  his  Paper 
on  the  menn  temperature  of  the  glol>e  pubiiBhcd 
in  the  Edinbitrgh  Transactions,  by  comparing  the  ob- 
servations made  by  Parr}'  in  hU  voyage  of  1HI9.  1B20 
with  Uiose  dertuc^  by  Scnresby  in  the  Spitzhcrgen 
seas.  By  means  of  4300  observations  made  in  the 
parallel  of  74®  4V,  and  in  the  meridian  of  UO®  West, 
Captain  Parry  found  the  mean  temperature  to  be  sa  low 
as  1®.S3,  whereas,  as  we  have  before  remarked.  Mr. 
8coresby  found  the  temperature  in  the  latitude  of  7B® 
to  amount  to  16®.99.  A comparison  of  (hese  observa- 
tions indicates  a very  singular  state  of  the  Isothermal 
lines  at  the  Pole  itself.  The  Ihermomctric  curve  of 
17®,  which  rises  in  the  meridian  of  Spitzbergcii  to  78° 
of  North  latitude,  descends  in  the  meridian  of  Melville 
Island  to  63® ; and  unless  wc  imagine  the  climate 
of  those  regions  to  be  subject  to  no  law,  we  are  forced 
to  conclude  that  the  Geographical  Pole  of  the  globe  is 
not  the  coldest  point  of  the  Arctic  hemisphere  ; and  that 
there  are  tu>o  points  of  grratni  cold  not  many  degrees 
from  the  Pole,  and  in  meridians  nearly  at  right  angles 
to  thut  which  passes  through  the  West  of  Europe. 

(203.)  Observations  are  still  wanting  to  determine 
the  exact  positions  of  the  Isothermal  Poles;  but  they 
appear  to  be  situated  in  alaiut  80°  of  North  latitude, 
and  in  95° of  East,  and  100°  of  West  longitude;  the 
Transatlantic  one  being  nearly  5°  to  lh<*  Nordi  of  Gra- 
ham Moore'si  Bay  in  the  Pular  Sea ; and  the  Asiatic 
one  to  the  Nf>rth  of  the  Bay  of  Taimura.  near  Uie  North 
East  Cape. 

(204.)  By  combining  the  results  of  Dr.  Richardson 
with  the  observations  made  by  Parry  in  his  second 
voyage.  Dr,  Brewster  finds  (he  Pole  of  maxiimiin  cold 
to  lie  within  a quadrilateral  figure,  formed  by  joining 
the  finir  points  of  observation,  viz.  Fort  Enterprise, 
Melville  Island,  igloolik,  anti  Winter  Island.  Observ* 
Blions,  however,  continued  for  many  years,  on  more 
distant  Isothermal  lines,  will  be  necessary  to  give  the 
pecurate  position  of  the  Pole  of  maximum  cold;  while 
observations  made  near  the  Pole  itself  are  extremely 
valuable  in  fixing  its  probable  tem]>erBture. 

(205.)  But  we  arc  by  nf}  means  confined  to  the  sup- 
position that  these  Isothermal  Poles  are  limited  to  the 
same  temperature,  or  confined  to  nearly  opposite  meri- 
dians ; and  Brewster  imagines,  that  we  may  obtain  even 
a better  expression  of  the  temperatures,  by  placing  the 
Poles  at  ditTerent  distances  from  the  Equator,  and 
ascribing  to  them  differeut  intensities  of  cold.  The 
existence  of  a cold  and  a warm  meridian,  is  a proof  that 
there  are  causes  which  powerfully  influence  the  mean 
temperature  of  the  year,  irvdependently  of  the  position 
of  the  Earth's  axis  with  respect  to  the  Sun  ; so  that  the 
effects  which  they  produce  can  have  no  aynimctrical 
relation  to  the  Pole  either  in  position  or  intensity. 

Formula  of  Temperature. 

(206.)  No  greater  contrast,  it  maybe  remarked,  can 
well  he  exhibited  than  the  beautiful  uniformity  of  the 
celestial  movements,  and  the  capricious  and  ever- 
rhatiging  character  that  distinguishes  the  atmosphere 
of  the  Earth  ; and  it  is  therefore  somewhat  remarkable, 
that  the  nttentpt  to  discover  some  law  or  connection 
among  the  anomalous  Meteorological  results,  should 
have  been  made  by  a man  disilnguiNhed  for  his  sptendifl 
researches  in  the  heavens,  and  for  his  successful  attempt 


to  reform  and  improve  the  lunar  tables.  From  an  al- 
lusion made  in  a preceding  division  of  this  our 

readers  are  prepareil  to  anticipate  the  name  of  Mayer; 
and  CM^cupied  as  he  was  in  the  difficult  task  of  uiiiavel- 
ling  the  intricate  problems  connected  with  the  move- 
ments of  the  Moon,  and  of  endeavouring  to  trace  uni- 
formity and  urtler  in  the  midst  of  changes  more  oonsi- 
derable  and  capricious  than  distinguish  any  other  body 
of  our  system,  it  was  natural  that  the  energies  of  such 
a mind,  being  directed  to  Meteorological  registers, 
should  produce  some  important  and  beneficial  change. 

(207.)  The  method  adopted  by  this  eminent  man  is 
analogous  to  that  which  AHtronomers  in  general  have 
pursued  with  so  much  certainty  and  success,  when  they 
correct  by  small  steps  (he  mean  place  of  a planet,  by  means 
of  the  inequalities  of  its  moUon.  It  does  r»ot,  as  Hum- 
boldt ha.s  remarked,  present  (he  result  of  the  solar  action 
disengaged  from  the  influence  of  foreign  circumstances; 
but  estimates,  on  the  contrary,  ihe  temperatures  such 
as  they  are  distributed  over  the  surface  of  the  globe, 
whatever  be  the  cause  of  that  distribution  ; and  hence 
the  object  was,  by  having  the  mean  heat  of  two  places 
situated  under  di^erent  parillcls  of  latitude,  to  discover 
by  the  aid  of  a convenient  formula  the  temperature  of 
c\*cry  otJier  parallel. 

(208.)  To  accotnplish  this  at  the  time  when  Mayer 
wrote  wos  a question  of  no  ordinary  difficulty,  'fhe 
mean  temperature  of  the  Equator,  which  forms  so  im- 
portant an  element  of  the  inquiry,  could  only  be  arriveil 
at  by  a rude  sort  of  an  a[>proximalion ; nor  were  the 
mean  temperatures  of  three  points  on  the  Earth's  sur- 
face at  that  lime  accurately  known.  The  materials  for 
the  creation  of  his  formula  were  only  to  be  found,  with 
any  tolerable  accuracy,  between  the  parallels  of  40°  and 
50°  of  North  latitude  ; and  from  a diligent  examination 
of  these,  he  imagined  that  the  temperature  at  Uic  surface 
of  the  Earth  varied  a.s  the  square  of  the  sine  of  tlie 
latitude.  His  formula  was  exhibited  under  the  fonn  of 
T = 84  — 52  sin-  L, 
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which  by  a ready  transformation  by  the  arithmetic  of 
sines,  becomes 

T s 58  + 26  cos  2 L. 

(209.)  By  allowing  the  latitude  to  vary  in  the  fir>i  of  Mtyrr  rr- 
these  formtilas,  we  shall  perceive  that  Mayer  regtinUvl 
84°  n«  the  meaii  Fiquamrial  temi>eratttre.  since  wlion 
the  latitude  is  zero,  sin*  L vanishes,  and  the  vohie  of  T **  jw* 
becomes  that  quantity.  On  (he  other  hand,  he  esti- 
inaterl  (he  temperature  of  (he  Pole  nt  32^,  because 
when  the  latitude  is  90°.  sin*  L being  nuiiiis.  the  value 
of  T must  become  that  of  the  freezing  point. 

(210.)  In  the  secrjnd  formula,  the  mean  lem|}erBlu*c 
of  the  parallel  of  45°  was  estimated  at  58®,  and  ilie 
coefficient  26°  was  regarded  as  the  difference  lietwcen  „ ‘ 
Ihe  last-mentioned  tiunperature  ond  that  of  freezing 
water  nt  the  Pole. 

If  these  lonmits  be  adapted  to  Reaumur's  scale,  we 
shall  have 

T =s  24  cos*  L, 

which,  by  the  arithmetic  of  sines,  becomes 
T = 12  + 12  cos  2 I.. 

(211.)  Kirwnn.  who  adopted  the  liews  of  Mayer,  uboursuf 
gave  tin  example  by  which  he  deiluced  (he  constant  cr>-  Kirusa. 
efficient  of  the  formula,  as  well  as  tlie  Equatorial  tern- 
pcrnturc.  Thus  regarding  the  elements  referred  to  as 
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M«ieor-  lmle(crmitmtc  qiiantiiic^  ihe  forraula  may  be  exhibited 
under  the  form  of 

T s=  a — ^ sin*  L ; 

and  takincr  the  temperatures  of  the  parallels  of  40“  and 
50®  at  62®.  1 and  52®.9,  wc  shall  obtain  the  equations 

a - ^ain'  40®=  62°.  1, 
and  a — ft  sin“  50®  = 52°.9. 

These  equations  re<luced  will  give  fijr  « the  Etpiatorial 
tem|>erature  S4®  nearly,  and  for  the  coelficieRt  (i  53® 
nearly.  Hence  the  temperature  of  the  Pole  must  he 
, regarded  as  31®. 

Playfair,  hy  adopting  Mayer's  formula  under 

iiluUrttioQ  ^1*®  form 

o(  Mayar’f  T = 58  + 26  cos  2 L, 

t'jrmuL. 

above  deduced,  furnishes  a neat  Geometrical  construc- 
tion for  determining  the  mean  temperature.  In  any 
line  graduated  into  equal  parts  to  represent  the  divi- 
sions of  the  Thermomctric  sente,  (fig.  1.  plate  1.  Me- 
TEORoLoov,)  take  A C = 84.  the  mean  Equatorial  tem- 
perature, (acct>rding  to  Mayer,)  and  A B = 58,  which 
in  the  formula  indicates  the  mean  temperature  of  the 
parallel  of  45°.  From  R,  as  a centre,  let  a aemicirele 
be  described  with  the  radius  R C equivalent  to  26.  the 
coefficient  of  the  Iasi  term  of  the  formula.  Take  the 
arch  C G equal  to  the  double  latitude  of  any  parallel ; 
and  from  G draw  G O at  riglit  angles  to  A C,  then  will 
A O represent  the  mean  lem|>erature  of  that  parallel, 
nceonlirig  to  the  scale  of  Fahrenheit. 

Lichtae-  (’213.)  M.  Lichtenberg,  the  Editor  of  Mayer’s  post- 
humous  Works,  applied  this  formula  to  thirteen  observa- 
Layer's  tioiM  of  mean  temperature  made  between  the  Ca|>e  of 
furwula-  Good  Hope  and  Stockholm  ; and  their  agreetneiil  was 
cunsi<lered  at  that  time  to  be  remarkable. 

^ubui^D  *'5  1819,  M.  Daubuisson,  in  his 

* Traite  dt  resumed  the  subject  of  the  Earth’s 

temperature,  and  gave  the  formula 

T = 27®  cos'  L 

for  hnding  the  mean  temperature  according  to  the  cen- 
tigrade scale.  This  formula  is  suiH'tior  in  accuracy  to 
Mayer’s  ; but  M.  Daubuisson  considers  it  as  applicable 

ftrincipally  lietwcen  the  parallels  of  30®  and  60®  North 
stitude.  The  coefficient  27°  is  regarded  by  the  author 
of  the  formula  as  the  mean  icmperalure  of  the  Equator, 
in  order  to  make  the  resiihs  agree  with  observations 
made  in  the  temperate  regions,  whereas  the  mean  tem- 
perature of  tile  Equator,  as  ascertained  hy  Humboldt, 
is  27®.5. 

(215.)  Among  other  advantages  resulting  from  the 
companaoo  publication  of  Humboldt’s  Memoir  on  Isothermal 
forwuiawiili  was  Dr.  Brewster’s  comparison  of  Mayer’s  for- 

tS^Jbwf! " observations  collected  by  that  distin* 

**tionsof  guished  traveller.  Brewster  found  by  comparing  the 
HufliboldL  temperature  of  the  Equator  with  that  of  the  parallel  of 
45®,  ond  also  with  that  of  the  highest  latitude  in 
Humboldt’s -«eries,  that  the  cold  increased  much  more 
rapidly  Inward.s  the  Poles  than  had  been  believed ; and 
upon  extending  the  comparison  to  the  Intermediate 
temperauires,  he  found  the  mean  heat  of  any  place  to 
be  well  represented  by  the  railius  of  its  parallel  of  lati- 
tude ; or,  in  other  words,  that  the  temperature  varies 
as  the  cosine  of  the  latitude.  By  adopting  8l®.5  for 
the  mean  temperature  of  the  Equator,  Brewster's 
funiiiila  therefore  assumed  the  form  of 

VOL.  V. 


T=RI°.5cosL (F). 

and  which  will  be  ftMind  to  agree  exceedingly  well  with 
observations  made  at  the  following  places  ; the  positive 
ond  negative  errors  approaching  very  nearly  to  on  equi-  Sl^u**^* 
librium. 


Table  XXIX.— (y  .Vrttw  Tt-mperaUirm, 


1 Nacn«t  of  PUces. 

1 

j Launuto. 

nswripl 
M«ui  ran- 
rmtan. 

Una  Tan. 
fmvftu- 
«aU«a4  V) 

A»my|«, 

1 

1 PtWwiMr, 

i 

Equator 

on  0' 

8I»S0 

HP.50 

' o»no 

Coluntbo  

G !iH 

79,50 

80.90 

1.40.p 

l-'bandtfiuigOK. , . . 

27  52 

75,5l» 

75.10 

0.46^ 

Cairn 

30  2 

72.8’ 

7u.5fi 

1.76. 

Puacbd  

32  37 

66.  M 

68. 6J 

0.09  f 

Rome 

41  5J 

60.44 

60.66 

0.22  + 

Muiitpcliier  . . ..  ... 

43  36 

59.36 

59  03 

0..13. 

Boonleaiu , 

44  50 

56.48 

67.  N2 

1.34+ 

Milan 

45  28 

57.18 

59.28 

1 10+ 

Nantca  . , 

4?  13 

61.68 

55.35 

0.67  + 

Si.  Mdo  

48  39 

54.14 

M.95 

0.-29- 

Paris 

48  SO 

51. H9 

53  65 

1.76+ 

RrvsieU 

JO  JO 

51.80 

51.47 

0.33. 

!>uRiurk. 

51  20  j 

50.51 

5 1 . 25 

0.71-f- 

Lot»d<H) 

51  30  1 

50.36 

50.74  , 

0.38+ 

0.62- 

Butber  llaatli..  ..... 

51  37*  1 

51.20 

.50.56  ' 

Kendal  

M 17*  1 

46.02 

47.58  1 

1.56  + 

New  Maltun 

54  10  1 

1 

47  53 

0.75- 

Lyodon............  j 

1 54  .34 

48.90 

49.37  1 

0.47  + 

Dublin 

53  21  ' 

49.10 

48.65  , 

0.45- 

Coficnhagen  ........ 

jj  II  < 

45.68 

45.95  1 

0.27  + 

Eilinfaurgh  \ 

55  57 

46.23 

45.61 

0.59- 

'•  CarlMTOoa. ........  1 

56  16 

46.04 

45.16  ' 

0.58- 

Fausiile 

56  56 

44.30 

44.26 

0.04- 

Kinfauna.... , 

56  2.11  1 

46.20 

45.12  i 

1.08- 

42.  *26 

41.57 

0.69- 

L'psal 

J'J  SI  1 

42.08 

40.94  : 

1.14. 

Abo j 

60  27  : 

40.00 

40.28  , 

0.28+ 

63  50  ! 

33.08 

35.96  I 

*2. 88+ 

riao 1 

65  30  ' 

33.26  ' 

31.38  ! 

1.11+  ! 

(216.)  Reasoning  on  general  principles,  we  should  Ccmporm^i 
first  imagine  that  the  distribution  of  heat  over 
meri4liahN  of  the  New  World,  would  coincide  with  oh- 
servatimis  made  in  the  Old  World ; but  as  the  coodi-  m«riili»n». 
tion  of  mure  distant  climates  was  better  known,  the 
severity  of  a Canadian  and  a Siberian  winter  became 
proverbial.  Humboldt  has  shown,  that  though  the 
temperature  of  the  Equatorial  regions  is  nearly  the 
same  under  all  meridians,  yet  in  higher  latitudes  it 
dedines  rapidly  in  the  New  World,  and  also  under  the 
Eastern  merifliansof  Asia.  According  to  this  view,  it 
wcnild  seem  as  if  some  correction  were  necessary  for 
longitude,  and  that  the  latitude  is  not  the  only  Geogra- 
phical element  that  requires  consideration.  The  sub- 
ject, however,  must  be  approached  with  extreme  caution, 
on  account  of  the  limited  number  of  observations  that 
have  l>een  made  in  the  regions  referre<l  to ; and  Dr. 

Brewster  has  hence  contented  himself  with  the  following 
modification  of  his  first  formula,  to  denote  the  temper- 
ature of  the  New  World, 

T =:  8I®.5  cos*  L X I°.I3 

This  formula  make.s  the  lu{uatorial  and  Polar  temper-  jUixJifici- 
atures  of  the  New  World  coincUle  with  those  of  ihetMaof 
Old  World,  while  in  intermediate  latitudes,  the  calcu-  br«w4t«r*i 
laled  and  oboterved  results  <io  not  differ,  U]K)n  an 
average,  so  much  as  1®,  os  may  l>e  seen  by  a reference 
to  the  colmnus  of  the  succeeding  Table. 
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3i«tMr- 

«lwgy. 


Two  poialt 
«f  nuxt> 
roun  cold. 


Formula 
routing  to 
the  Pule  of 

cold. 


Ar-^Ucetioo 
nf  ih«  for* 
fuuhe. 


ls*roMoat 

«HQm|iUon. 


Correction* 
of  the  for* 
iBula. 


Txilp  XXX. 


'-mr- 

W«t4. 

UUIUw« 
b*l«MO  <>4 

Hart*. 

.rfHr«W«kl 
llM  hMBHU 

ItMkma 
nr,  Mil  an* 

3W 

70*52 

Se..K! 

3*.60 

69*.07 

+ 2-.15 

I 40 

63.14 

64.50 

b.64 

M.04 

-0.46 

: 50 

SO.iKf 

37.94 

12. OG 

38.06 

4-0.12 

I 60 

40.64 

23.72 

16.93 

23.02 

-0.70 

(217.)  In  followinir  tip  this  interesting  inquiry,  Dr. 
Dreuster  was  led  to  imagine,  as  we  have  before  re- 
mark eri,  the  existence  of  two  points  of  maximum  cold 
within  the  frigid  zone  as  extremely  probable,  and 
deduced  a formula  of  mean  temperature  acconlit^  to 
such  a supposition.  The  gradation  of  heat  on  the 
Transatlantic  meridian  is  so  essentially  di6crt'iit  from 
that  in  the  West  of  Europe,  that  it  is  impossible  to  re- 
present the  two  classes  of  phenomena  by  a single 
formula,  in  which  the  limiting  temperatures  arc  to  be 
found  at  the  Equator  and  the  Pole.  8uch,  indeed,  are 
the  anomalies  existing  in  the  distribution  of  heat  in  tlie 
Polar  latitudes,  that  observation  alone  must  determine 
the  form  of  the  Isothermal  lines.  Dr.  Brewster  emtea- 
Youred  to  trace  their  resemblance  to  the  iHOchromatic 
curres,  aud  to  calculate  the  temperatureK  by  the  pro> 
duct  of  the  sines  of  the  distance  of  the  place  from  the 
two  Isothermal  Pules  ; but  he  found,  after  much  labo* 
rious  inquiry,  that  this  law  did  not  accurately  represent 
the  facts,  and  that  they  might  be  more  accurately  repre 
seated  by  the  formula 

Mean  temp.  = 82'^.8  sin  D ; 
upon  the  supposition  that  the  greatest  cold  is  0^  of 
Fahrenheit,  or 

Mean  temp.  = 66®.S  sin  D — 
upon  the  sun|H3stlion  that  the  maximum  degree  of 
cold  is  — 3^*^  of  Fahrenheit.  82‘^.8  being  the  mean 
temperature  of  the  Equator  in  the  warmest  meridian,  and 
D the  dislauee  of  the  place  nearest  the  Isothermal  Pole. 

(218.)  To  bring  these  fbrmultc  to  the  severest  possible 
test.  Dr.  Brewster  contrusted  them  with  observations 
made  in  intermediate  meridians,  both  in  the  Old  and  the 
New  World.  In  this  comparison  he  began  with  the  Asiatic 
Pole,  supposing  it  to  have  a temperature  of  3^^, 
.ind  to  be  placed  in  80*^  North  latitude,  and  95^  East 
longitude ; and  by  employing  the  formula  before  given 

Mean  temp.  = 86^.3  sin  D — 3^^, 
he  found  that  the  observed  temperature  exceeded  the 
temperature  calculated  by  the  formula,  in  eleven  cases 
out  of  thirteen ; from  which  he  very  properly  in- 
ferred that  he  had  assumed  too  great  a degree  of  cold 
tor  the  Asiatic  Pole.  By  assuming  the  temperature  of  this 
Pole  at  zero  of  Fahrenheit,  as  Buppos>cd  in  the  formula. 

Mean  temp.  :=  82^.8  sin  D. 
he  found  that  the  difTereiiccs  between  the  observed  and 
calculated  temperatures  of  the  same  thirteen  places, 
were  far  within  the  limits  of  the  errors  of  observation  ; 
but  that  being  negative  in  general,  a more  correct  ap> 
proximaiion  might  be  found  by  supposing  the  Asiatic 
Pole  to  have  a temperatui'e  of  F^irenhcit,  which  is 
4^*^  wanner  than  the  Transatlantic  Pole.  The  last 
formula  in  this  case  became,  therefore,  transformed  into 
Mean  temp.  = 8l®.8  sin  D -{-  I®. . . . (G) 


which,  appMe<l  to  the  thirteen  places  before  alluded  liateor. 
lo,  gave  the  following  results : olofy- 

Table  XXXI. 


Nsoie*  of  PUen. 

; XAaiit  r««. 

Mmo  Ttm- 

Mo«aT««- 

CotraWat. 

J 

DISMm*. 

EncatekiM.. 

1 20*39' 

3l*i)3 

29*86 

-IMS 

Uloo... 

23  16 

33.08 

33.31 

+0.23 

Umeo 

25  06 

33.26 

35.70 

+2.44 

Si.  Petertbargfo  . . . 

37  11 

3S.84 

38.37 

-0.47 

Stockb(2an 

29  44 

42.30 

41.57 

-0.73 

Mokow 

29  55 

43.16 

41.80 

-1.36 

Wsruw 

1 36  06 

48.66 

49.20 

+0.64 

Attrwxn ......... 

37  25 

49.08 

50.70 

+ 1.62 

V’ieaii* 

1 40  37 

51.76 

54.25 

+2.49 

Pekin 

40  56 

54.86 

54.59 

-0.27 

Naogukki 

48  57 

60.60 

62.69 

+ 1.89 

Seringaptlam 

j 68  04 

77.00 

76.92 

-0.08  I 

CoI«iinbu 

■ 73  12 

79. so 

79.33 

-0.17  j 

(219.)  A com(M»rison  of  Uieory'  with  observations  Appltesfion 
made  round  the  Transatlantic  Pole,  affords  results  of tfw  theory 
equally  satisfactory.  In  this  case  Dr.  Brewster  had 
recourse  to  the  formula 

Mean  temp.  86®.3  sin  D — 3l®-  . . .(H),  TrtniaiUB- 
^ tic 

the  Pole  being  supposed  to  be  situated  in  HO®  North 

latiliide,  and  West  longitude,  and  to  have  a tem- 
peruiurc  of  — 3^®. 

Table  XXXII. 


Name*  of  Racf*. 

iMWiww 
fTMn  Ih* 

r«i«. 

eSrSTuA 

1 

pWTIrw- 

MrlviU*  Iiluul. 

5*15' 

1*.33 

4*39 

+-3-.06 

I.'penMvick 

13  15 

16.34 

14.81 

—1.53 

Omeoak ......... 

13  56 

16.60 

17.33 

+0.42 

Godhtvn,, . 

17  (JO 

22.04 

21,92 

-0.12 

(iudihoib .. 

70  19 

26.07 

26.46 

+0.39 

Port  CburcbUl  .... 

20  5S 

•23,34 

27.38 

-♦2.04 

JubumbtAb 

24  25 

30.33 

32.17 

+ 1.84 

EysAorci 

24  08 

33.16 

31.78 

-0.38 

N*ia. , ,, 

25  16 

30.03 

33.34 

+3.31 

Okkik 

24  47 

31.00 

32.68 

+ 1.68 

Quebec.......... 

34  44 

41.90 

45.67 

+3.77 

Cambrid^ ....... 

39  04 

50.36 

50.89 

+0.53 

New  York 

39  53 

53,78 

51.84 

-1.94 

PbilMlelphit. 

41  08 

53.42 

53.27 

-0.15 

Williaii»»borg 

43  40 

58.10 

66.00 

-2.01 

OtoUvs  ....  .... 

60  00 

70.11 

71,24 

+1.13 

fW.kM.lOO*) 

BO  00 

81.50 

81.50 

81.66 

0.00 

+0.06 

(220.)  By  comparing  the  mean  temperature  of  Van  Positioa  of 
Diemen’s  Lund  with  that  of  the  Cape  of  Good  Hope,  ihs  Exstem 
as  ascertained  by  many  accurate  observations  reduced 
by  Mr.  Coicbrookc,  we  obtain  a position  for  the  Eastern 
Pule  of  maximum  cold  in  the  Southern  hemisphere, 
currcspondiiig  with  the  {Hisition  of  the  op)>osite  Pole  in  »ptirr«. 
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the  Northern  hemisphere.  In  order  to  determine  this 
point.  Dr.  Brewster  computed  the  nieen  temperature 
of  Hobart  Town,  by  supposing  the  Poles  of  maximum 
cold  to  have  the  same  position  in  the  SouUiem  as  they 
have  in  the  Northern  hemisphere.  If  we  suppose  the 
Pole  nearest  to  Hobart  Town  to  have  the  same  de^e  of 
cold  as  the  American  Pole,  then  the  mean  temperature 
of  Hobart  Town  will  be  53®.  11,  ditlcring  little  more 
than  half  a degree  from  the  observed  mean  temper* 
Bture ; and  if  wo  snppoae  it  to  be  the  .same  as  the 
Asiatic  Pole,  the  mean  temperature  will  be  54°.  67, 


differing  2®  from  obsenation.  It  deserves  to  be  re > Meiruc 
marked,  however,  that  itoth  these  computed  results  lU  olwty. 
6rticecrt  the  mean  temperature  actually  observed  at 
Hobart  Town  and  Macquarie  Harbour. 

<22l.)  Having  reviewed  the  diflerent  formula:  that  Nr.  A.kin- 
have  been  presented  for  the  purpose  of  finding  the  ““’>.«»«• 
mean  temperature  of  a place,  we  shall  add  the  fob 
lowing  comparative  Tables  of  their  application ; for  th* 
which  we  are  indebted  to  Mr.  Atkinson’s  excellent 
Paper  before  quoted.  'Hie  places  selected  arc  all 
situated  nearly  at  the  level  of  the  sea. 


Erron  of 
the  levrrsl 
fonuaW. 


Table  XXXIir. 


Nances  of  Pisces. 

1 

rstw  i»ij 
M«  T» 

N'a  «r 

Brewster’ 

1st. 

formals. 

2ad. 

Mayer's. 

Dsubuissofl's. 

CstndsM 

Ti"i>w 

Tmtw, 

Bme. 

bwt. 

raw. 

ralir. 

50“.74 

+0*38 

54*05 

52*93 

+2*..57 

Duakirk 

50. M 

7 

51.25 

+0.71 

M.n 

+3.57 

53.36 

+2.82 

51.22 

+0.68 

Amiterdsm  .. 

51.02 

5 

49.76 

-1.86 

52.22 

+0.60 

52.13 

40.51 

50.12 

-1.50  1 

BnisseU  . . . , , 

51.60 

13 

51.47 

-0.33 

A3. 94 

+2.14 

53.54 

+ 1.74 

51.39 

-0.41  i 

Frsacker .... 

51.26 

11 

49.50 

-1,76 

51.70 

+0.46 

51.92 

+ 0.66 

49.93 

-1.33 

SuMilo 

54.14 

S 

53.64 

-0.30 

57.32 

+3.18 

55.57 

+ 1.43 

53.21 

-0.93 

NsDtCS 

54.06 

6 

55.36 

+0.68 

58.66 

+3.96 

56.91 

+2.23 

54.42 

-0.26 

Dourdesax  . . . 

50.48 

10 

57.60 

+1.32 

60.81 

+4.33 

59.16 

42.68 

66.44 

-0.04  ! 

Marseille*  . . , 

59.00 

59.33 

+0.33 

61. '28 

+2.28 

60.62 

+1.62  57-76 

-1.21  : 

MoDlprllier  .. 

69. 3S 

10 

59.02 

-0.34 

61.23 

+1.87 

60.32 

+0.96 

57.49 

-1.87  1 

Mesa  Ernws 

-0.12 

+2.61 

4 1.72 

-0.6-4  j 

(222.)  From  this  Table,  U appears  that  Brewsters 
first  formula  gives  die  temperature  too  lav:  by0®.12« 
and  tite  second  too  AigA  by  2^.61.  Mayer's  formula  is 
(Oo  AigA  by  l®.72,  and  Daubuisson’s  too  low  by  0^.64, 
at  the  level  of  the  sea.  These  differences  Mr.  Atkinson 
denominates  correctio?u  for  the  level  of  the  sea. 


(223.)  llie  same  formula,*  may  also  be  compared  bv  Arp'IcAtiou 
means  of  places  situated  above  the  level  of  the  Occnti,  of  M«ie 
and  thus  some  notion  be  formed  of  their  comparative 
accitnicy^  and  .Mr.  Atkinson  has  prepared  the  following 
Table  to  illustrate  this  view  of  the  subject.  l«*el  of 

(hr  sra. 
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Nsnes  of  Plsicet. 

Ohwme 
M«mi  Tmt+ 

*3w  vUi'^ 

K»«r 

V»f«‘ 

OtMr- 

Brewster’s  (ornfial*. 
1st.  2ed. 

Rfiyer's. 

Diubuieson's.  | 

rtlfalMl 

Twnswr- 

Erm. 

Calnistfd 

Emw. 

r«Ubhi«d 

Tf*»rw- 

■Bt* 

Enor. 

Bnw. 

Montmorcocy,, . . 
Perish 

Strmiborf  

Msokeim* 

Virmia* 

Bade*  

Hilsn 

Oottingeo 

fme 

•198 

222 

4fi0 

432 

4'20 

494 

390 

456 

fair 

50*.74 

51.06 

49.28 

50.18 

50.54 

51.08 

55.76 

46.94 

33 

11 

7 

21 

rww. 

53*.49 

53.65 

53.93 

53.95 

54.33 

55.08 

57.16 

50.70 

+2*75 
+2.57 
+4.65 
+2.77 
+3-78 
+4.00 
+1.40 
+3  76 

r«hr- 

56*.2l 

56.37 
55.  C5 
54.59 
54.47 
54.70 
58.54 
52.14 

+5-.47 

+5.29 

+6.37 

+4.41 

+3.93 

+3.62 

+3.78 

+5.20 

r»hr. 

58C.26 

55.40 

55.65 
;M.79 
55.99 

56.66 
58.56 
52.90 

+4*.52 

+4.33 

+6.37 

+4.61 

+5.45 

+5.58 

+3.80 

+6.96 

rtfer. 

5>.93 

53.06 

53.28 

52.51 

53.59 

54.20 

56.90 

50.8) 

+2-.19  1 
+ 1.98 
+4.00  I 
+3.33  1 
+3.05  \ 
+3.13  1 
+0.14 
+3.87  r 

Meins  

424 

+3.21 

+4.63 

j -t-1.95 

+2.59  ; 

1 

* The  hei|bu  of  tbcM  four  pUccs  srs  derived  fron  the  Sdutbttrgh  PkJonpUeaJ  ««L  v.  p. 

0 2 
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reUtive  ta 
th«  pM* 
(tdifif 

TaUti. 


Attempt  to 
aiimala  lk« 
lempexalure 
«(  a 

place  by 
<appoain( 
the  grcMBil 
taken  away 
from  b«' 
Bcatfa  it. 


(*224.)  Hence  it  >)>pearH.  that  at  the  mean  elevation 
of  V24  feet.  Brewster’s  6rst  foniiula  makes  the  temper- 
ature too  hi^k  by  3^.21,  and  his  second  by  4'^.6S. 
Muver’s  also  ^vea  it  too  hi|?h  by  4^.9£i,  and  Daiibuis- 
son’a  by  2®.58.  These  numbers  being  the  correc/tonj 
to  be  applied  when  the  temperature  of  a place  is  required 
424  fWt  above  the  level  of  the  sea. 

(92b.)  As  the  places  in  Tabic  XXXIV.,  with  the  ex- 
ception of  Montmorency  and  Paris,  lie  further  to  the 
East  than  those  in  Table  XXXIII.,  it  is  manifest  that 
the  results  obtained  by  employing  the  corrections  de- 
duced from  the  latter  Table  will  not  be  the  same  as 
those  obtained  by  adopting  the  former;  for  iluinboldl. 
as  we  have  before  remarked,  has  shown,  iJiat  (cm;>cr- 
ature  varies  with  the  longitude  as  well  as  ihc  latitude, 
only  in  a much  less  degree.  If,  therefore,  the  given  place 
be  situated  in  the  Western  regions  of  Europe,  or  near  the 
primary  meridian,  the  corrections  in  Table  XXXIII. 
are  to  be  preferred  ; but  if  it  He  in  about  15^  or  20^ 
of  East  longitude,  the  corrections  in  Table  XWIV. ; 
and  if  it  be  situated  in  a region  about  the  middle  be- 
tween these,  the  corrections  in  both  Tables  should  be 
employed,  and  the  mean  of  t))e  whole  taken. 

(226.)  Hence,  says  Mr.  Atkinson,  if  we  wish  to 
know  what  the  temperature  would  be  directly  below  a 
given  place.  supp<»sing  the  ground  taken  away  from 
beneath  it  to  a great  extent,  we  have  only  to  calculate 
its  temperature  by  each  of  the  above  four  formuhe. 
Then  if  the  JirU  set  of  corrections  be  applied  to  the 
calculated  temperatures,  each  to  each,  the  four  results 


would  be  the  temperature,  as  deduced  from  the  furmuis 
respectively,  on  the  supposition  that  the  ground  was  olo<y. 
removed  from  under  the  place,  down  to  thr  /m-/  of  th( 
tea.  But.  if  the  second  set  of  corrections  had  been 
applied,  the  mean  of  the  results  would  be  the  tem|>er- 
ature  of  a point,  directly  below  the  place,  but  424  feet 
above  the  level  of  the  sea.  And  if  the  mean  temper- 
ature of  the  place  itself  had  been  accurately  observed, 
the  dilference  between  the  obaerved  and  calcuUitfd  tem- 
peratures would  l>e  the  ihange  of  temperature  dut  to  the 
whole  height,  if  the  hrst  set  of  corrections  had  been 
employed ; but  if  the  aeeond  set  of  corrections  had 
been  adopted,  the  difference  would  be  the  alteration  of 
temperature  due  to  the  height  diminUhcd  by  424  feet. 

(227.)  The  next  Table  exhibits  the  differenreg  be-  Difference* 
tween  the  temperatures  of  the  eleven  places  mentioned 
in  it,  calculated  as  directed  above,  and  the  ob$erred  flL'.'*  * 
mean  temperatures  cu  (he  same  places,  rrom  what  tam  of 
has  been  already  mentioned  res[>ecling  Uie  apparent  certain 
connection  between  the  longitude  and  the  mean  temper-  pl*5c*t 
ature,  it  might  be  expected  that  the  differences  as  de- 
dueed  from  the  corrections  in  Table  XXXIII.  would 
give  different  results  from  those  detiuced  from  the  cor- 
rections in  Table  XXXIV.,  and  ac4:ordlngly  Mr.  Atkin- 
son found  it  to  be  ho.  But  as  Ute  eleven  places  adopted 
in  the  succeeding  Table  occupy  nearly  the  central  parts 
of  that  portion  <if  Europe  iu  which  the  eighteen  places 
ill  Tables  XXXIII.  and  XXXIV  are  situated,  it  seems 
highly  probable  that  the  mean  of  the  whole  will  be  a 
tolerable  appruximutiuu  to  the  truth. 


Table  XXXV. 


1 Namei  of  Pla«t. 

i 

"«r" 

OWwnl 
Mm  T«n- 

CHivr- 

TWi*P« 

Difference  letween  the  Tent- 
peroluie  at  ihr  Level  uf  the 
8ea  eml  iNr  Observed  Tem- 
perature. Ike  1st  Eel  of 
Corrections  b used  here. 

Difference  between  (he  Tcmperaiare  at 
the  lleiffat  of  424  Fret,  and  the  Mean 
Ohtenvd  fempermlure  of  each  Place. 
The  2ad  Set  of  CorTcctioni  is  used 
here. 

Bwwiar'* 

IM  lor- 

Swoiw,*, 

tkHt  tat- 
■uU. 

tVaotai*. 

awr-rta- 

nawhw 

Slmi. 

taUwe 

byaStftft. 

tin  ■ unV 
liil^ 

WwwumH 

SMS.*. 

H»«ta. 

LbCwt. 

f*b>. 

r«iw. 

raw. 

raw. 

FaW. 

r«w. 

Fahr 

1 CoBienl  of  Pys-ienburf* 

3264 

42«.98 

6 

Il«.96 

IU*36 

11*58 

11  *.60 

.340 

8*.57 

8*J4 

8*J5 

8*38 

1 Cbamonai*  

3372 

39.20 

.. 

17.52 

ltf.6S 

17.12 

16.88 

2948 

14.19 

14.66 

13.89 

13.66 

I Zsrirhf 

139.14 

47.84 

6 

7.48 

6.29 

7.21 

7.09 

9691 

4.15 

4.27 

3.96 

3.87 

Collet 

19334 

48.92 

4 

6.96 

5.57 

6.63 

6.47 

1509} 

3.63 

3.55 

3.40 

3.25 

klunicht 

16594 

50.74 

3.77 

2.14 

3.a9 

3.55 

1285^ 

0.44 

0.12 

0.36 

0.33 

Eatifibafi 

1104 

47.66 

6.00 

4.23 

5.92 

5.95 

680 

2.67 

2.21 

2.69 

2.73 

17024 

49.28 

7.37 

6.33 

6.98 

6.74 

1278 {| 

1177 

49.84 

7 

r.i-j 

6.45 

6.51 

6.28 

753 

3.92 

4.43 

3.28 

3.06 

Clermont  

1200 

50.00 

7 

6.97 

6.70 

6.56 

6.29 

836 

3.64 

4.68 

3.33 

3.07 

Dijon 

810 

50.90 

4.47 

3.90 

4.20 

4.08 

386 

1.14 

1.88 

0.97 

0,66 

804 

51.26 

4.18 

3.44 

3.92 

3.79 

380 

0.85 

1 42 

0.69 

0.57 

18480 

83.87 

72.09 

80.22 

78.72 

13816 

47.24 

49.87 

44.69 

43.30 

• The  hcifbts  of  these  three  places  irt  taken  from  the  JidtitliiiraA 
Phihtopkieml  vol.  Hp,  p.  276. 

f ITi*  betshU  of  these  four  piscef,  as  fivra  above,  ar«  olMained 
by  Ukiag  a mean  between  the  be^gtiU  ai}o|tte<l  in  the  note  at  p.  275, 
ntl.  ir.,  ami  lbo«e  fivea  in  the  Table  and  its  nolea,  p.  32.— 32,  toL  t. 
of  the  Mine  Joaraai.  There  is  probably,  a mivUke  in  the  obsenred 
mean  lemperatare  of  Uuaich.  Had  i(  b«eo  rejectedj  the  mean  result 


of  Uie  whole  would  have  been  a little  different  from  the  above,  but 
va^inf  still  more  from  Ibe  qoaolity  geoeraliy  adopted  by  rhikwophers. 
It  may  serte,  however,  u an  example,  to  show  how  tiecestarv  it  la  to 
employ  • great  number  of  places  ia  inveati^alioas  of  this  kiad, 
parucalariy  where  the  altiti^  U eoi  groat  N^lien  the  height  is 
coBiidcrable,  a small  error  ia  the  mean  lemperature  nukes  a leu 
difference. 


Digitized  by  C-  ^ogle 


M E T E v3  R O L ()  G Y. 


45 


Meteor* 

olofy. 


M<4»  tern* 
per«(ur«  of 
TM/  de^ 
doced  fmn 
a 

n»oeib. 


(228.)  It  18  us4^rul  somelimes  to  be  able  to  approxi- 
mate  to  the  mean  temperature  of  the  year,  by  the  aid 
of  obaervations  made  during^  a particular  part  ot  it ; ami 
accordingly  aonie  have  been  made  to  discover  the  mniuh 
which  approaches  the  nearest  to  it  Kirwan  supposed 


that  the  mean  temperature  of  April  aiiproached  the 
iieurest  to  that  of  the  year,  but  Humboldt  conceives  it 
to  be  October.  lu  tlic  next  Table,  some  comparative 
results  ore  oflurded  of  the  two  months. 


Tabl£  XXXVI. 


Msteor* 

olofy. 


Nkcoes  of  PUcc& 

Meao  Tompcralaro. 

Namei  of  Placoo. 

Mean  Temperature. 

U(*« 

Vmv. 

oroaiH 

har- 

OrAyrfL 

fjrih* 

Trw 

orotw. 

ha. 

OfAtell. 

72.1 

G3.0 

C8.4 

66  4 

45,7 

5B.1 

Clacuuwti 

53.6 

M.ft 

56.8 

t'pu] 

41.7 

43.3 

39.7 

PbihuMIphia. 

53.4 

54.0 

53.6 

Quebec 

41.9 

42.8 

39.6 

Now  York  

53.8 

54.5 

49.1 

Pelcrtbiir|b 

38.8 

39.0 

37.0 

Pekin  

55.4 

41.4 

Bndt. 

M.I 

SZ.3 

49.1 

Droetbeira  ................. 

.19.9 

39.2 

34.3 

Loitdoa. 

51.8 

13.3 

49.8  , 

L'tee 

33.1 

37.9 

34.2 

34.0 

Geaera 

49.3 

49.3 

45. 7 j 

North  Cape  . . 

32.0 

32.0 

1 

30.2  1 

27.5 

26.6 

47.8 

48.3 

Pltyhiir'*  (229.)  Playfair,  fultowiiig  the  steps  of  Kirwan, 
formols  for  adopted  the  temperature  of  the  latter  end  of  April  as 
mean  temperature  of  the  year,  and  endeavoured  to 
® formula  which  should  enable  him  to  appmxi- 
&f  say  day.  niate  to  the  mean  temperature  of  any  day.  This 
formula  is  the  fullowing 

y = T + F sin  (\  - 80) (I). 

in  which  T denotes  the  mean  temperature  of  the  given 
place,  F a constant  coefficient  determined  by  observa- 
tion. X tlic  mean  longitude  of  the  sun  computed  from 
the  first  of  Aries,  fijr  any  day  of  the  year,  the  mean 
temperature  of  which  is  y. 

(230.)  That  the  mean  temperature  <d* the  latter  end  of 
April  is  however  nearly  that  of  the  year,  may  be  seen  by 
the  following  admirable  series  of  observations,  mode  in 


the  Observatory  of  the  Academy  ofSciencesat  Stockholm,  Observi. 
during  a peric^  of  fifty  years,  and  embracing  no  less  tio«*  made 
than  54,750  observations.  An  excellent  account  of  it 
will  be  found  in  Kong!.  Vetenskap's  Academiau  nya 
HandHngaft  tom.  xxix.  p.  294,  for  1608,  or  the  AnnaU  t}ie  mean 
of  Philosophy  for  1813,  vol.  i.  From  these  observa-  (emperatun 
lions,  it  appears  that  the  mean  temperature  of  the  place  ^ *hf> 
ofob^rvalion,  from 54,750obBervatlons,  is  5j®,  or  5^765 
above  the  freezing  point  of  the  thermometer  of  Celsius. 
or  42®.377  Fahrenheit*  The  year  has  been  divided  by 
M.  Ofverbom,  the  author  of  the  abstracts  of  the  obser- 
vations. into  73  penthtmeron*,  or  periods  of  five  days 
each,  with  some  little  anomaly  for  the  intercalary  days  ; 
and  we  have  added  the  whole  series,  in  order  that  our 
readers  may  be  able  not  only  to  judge  of  the  mean  temper- 
ature of  April,  but  also  of  the  other  months  of  the  year. 
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Table  XXXVII. 


Mtlc<r> 

olojj. 


Ma«ta»«OnVM' 

Mm 

— 

Ta*  a.M 

•tyraMNl  In  lifTiw 
•t  rtXrmtttiL 

PtniteoMnn. 

ra«rtuiir* 

Jaft.  3 

- S«.596 

- 4*2i21 

-1‘4/7J 

2I-.927 

8 

. 6.098 

- 4.898 

-0.200 

22.824 

13 

- 4.791 

- 5.214 

+0.423 

23.376 

IB 

- 4.215 

- 5.456 

+1.241 

24.413 

23 

- 4.193 

- 6.572 

+1.371 

24.453 

— 3.401 

- 5 421 

+2.020 

25.878 

Feb.  3 

- 3.912 

- 5.165 

+ 1.223 

24.904 

7 

- 4.731 

- 4.838 

+0.107 

23.484 

12 

- 4.ew) 

- 4.451 

-0.239 

23.568 

17 

- 3.683 

- 4.018 

+0.3.11 

25.403 

22 

- 2.9M 

- 3.532 

+0.6.17 

26.CU9 

27 

- 2.685 

- 3.008 

+0.323 

27.167 

Utrch  4 

- 3.229 

“ 2.446 

-0.783 

26.188 

9 

- 3.660 

— 1.848 

-1.812 

25.410 

14 

— 2.272 

- 1.216 

— 1.W6 

27  910 

19 

> 2.100 

- 0.552 

-1.638 

28.060 

24 

- 1.168 

+ 0.143 

-1.311 

29.8!l8 

29 

— 0.281 

+ 0.867 

-1.148 

31.494 

April  3 

+ 1.273 

+ >.620 

-0.347 

34.295 

+ 2.470 

+ 2.199 

+0.071 

36.446 

+ .1.009 

+ 3.205 

-0.196 

37.416 

18 

+ 3.776 

+ 4.037 

-0.261 

38.797 

+ 4.926 

+ 4.693 

+0.0.13 

40.H67 

+ 6.77.1 

+ 5.775 

—0.002 

42.391 

May  3 

+ 6.572 

+ 6.62B 

-0.256 

43.8.10 

8 

+ 7.. 502 

+ 7.849 

-0.347 

45.504 

+ 8.279 

+ 8.B38 

-0.5S9 

46.902 

18 

+ 10.1.16 

+ 9.793 

+0.343 

50.245 

23 

+ 10.888 

+10.713 

+0.175 

51.598 

28 

+11.446 

-»-n.&97 

-0.161 

62.603 

Jane  2 

+ 13.02$ 

+12.442 

+0.548 

65.447 

7 

+ 13.978 

+13.248 

+0.7.10 

57.160 

+14.442 

4-14.013 

+0.429 

57.996 

17 

+ 15.237 

-t-14.743 

+0.504 

59.427 

22 

+15.423 

+ 15.406 

+0.017 

.59.761 

it 

+16.089 

-hl«.028 

+0.061 

60.960 

July  2 

-t-16.572 

+ 16.596 

-0.'h24 

61.830 

7 

+ 17.272 

+17.102 

+0.170 

63.089 

+17  55$ 

+ 17.538 

+0.028 

63.619 

+17.819 

+ 17.882 

-0.053 

64.110 

22 

+ 18.068 

+ 18.133 

-0.069 

64.515 

27 

+ 18.180 

+18.103 

+0.U77 

64.720 

Aug.  1 

+17.856 

+17.838 

+0.018 

64.141 

6 

+17.449 

+17.470 

-0.021 

63.408 

11 

+ 17.211 

+17.020 

+0.191 

$2,898 

16 

+ 16.446 

+ 16.503 

-0.057 

6J .603 

+16.197 

+15.926 

+0,271 

61.155 

+ 15.094 

+ 15.295 

-0.201 

59.169 

31 

+14.326 

+14.614 

-0.288 

57.787 

SepU  6 

+ 13.734 

+13.88$ 

-0  152 

56.721 

10 

+ 12.924 

+13.114 

-0.190 

65.263 

13 

+11.993 

+12.301 

-0.308 

63.587 

20 

+11.132 

+ 11.449 

-0.317 

52.038 

25 

+10.459 

+10.569 

-0  100 

50.826 

+ 8.998 

+ 9 633 

.0.635 

48. 196 

Oct.  5 

+ 8.785 

+ 8.672 

+0.113 

47.613 

+ 7.513 

+ 7.678 

-0.165 

45.523 

15 

+ 6.612 

+ 6.651 

-0.039 

43.901 

20 

+ 5.604 

+ 6.618 

-0.014 

42.067 

26 

+ 5.251 

+ 4.746 

+0.505 

41.452 

+ 4.177 

+ 3.894 

+0.283 

39.512 

+ 3.7S7 

+ 3.067 

+0.720 

38.817 

+ 3.165 

+ 2.285 

+0.890 

37.679 

+ 1.872 

+ 1.490 

+0.382 

35.369 

+ 0.176 

+ 0.742 

-0.566 

32.317 

- 0..183 

+ 0.023 

-0.406 

31.311 

- 0.611 

- 0.$67 

+0.056 

10.900 

- 1.405 

- 1.326 

-0.079 

29.471 

- 1.602 

- 1.952 

+0.350 

29.117 

14 

- 2.16.5 

- 2,544 

+0.379 

28.103 

— 3.155 

- 3.100 

-0.055 

26.321 

- 3.164 

- 3.617 

+0.4.53 

26.305 

— 4.314 

~ 4.092 

-0.242 

24.199 

Mean. ..... 

+ 5.766 
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Mcu«r-  (281.)  It  i«  also  some  argument  in  favour  of  the 
*****fy*  preceding  obfienrations,  and  of  the  advantages  to  be 
derived  from  the  employment  of  formule  of  temper- 
ature^  that  the  quantity  of  heat  which  any  point  of  the 
uy  point  of  globe  receives*  is  much  mewe  equal  during  a long  aeries 
tn«  of  years,  than  we  should  be  led  at  first  to  conceive  from 

the  uncertain  testimony  of  our  sensations,  and  the  va- 
riable product  of  our  harvests.  In  a given  place,  says 
Humboldt,  the  number  of  days  during  which  the  North- 
East  or  Soutli-West  winds  blow,  preserve  a very  con- 
stant ratio ; because  the  direction  and  force  of  these 
winds,  which  bring  warmer  or  colder  air,  depend  upon 
general  causes, — on  the  decimation  of  the  sun, — on  the 
configuration  of  the  const, — oiid  on  the  position  of  the 
neighbouring  continent.  It  is  less  frequently  a dimi- 
nution in  the  mean  temperature,  than  an  extraordinary 
^ange  in  the  division  of  the  heat  between  the  diflerent 
months,  which  occasions  bad  harvests.  M.  Humboldt 
also  states,  that  a careful  examination  of  a series  of 
good  Meteorological  observations,  made  during  ten  or 
twelve  years  between  the  parallels  of  47^  and  49^ 
proved  that  the  annual  temperatures  varied  only  from 
l*.8  to  2® .7  ; those  of  ioinUr  from  8®.6  to  5®.4,  and 
those  of  the  months  of  winter  from  9°  to  )0°.8.  Tlie 
next  Table  illustrates  the  mean  temperature  of  Geneva 
for  twenty  years. 


Table  XXXVIII. 


T««n. 

j 

179G 

1806 

! 51'4 

1797 

1807 

! 49.3 

1798 

30.0 

1808 

46.9 

1799 

48.7 

1809 

48.9 

1800 

50.5 

1810 

51.1 

1801 

51.1 

1811 

SI. 6 

1802 

50.9 

1812 

47.8 

1803 

50.4 

1813 

48.6 

1804 

51. 1 

1814 

48.2 

t 1803 

47.8 

1615 

50.0 

Mein 

of  20  Veam. . 

1 49V67 

Table  XXXIX.  Mtieor- 

c\o^. 


ObMrvatiolu 

Mean  Tempcnlurt. 

of  M.  Bou- 
vard. 

n 

or 

ort«a>- 

mrn. 

OtJum- 

•n- 

or  As 

■M. 

or  oiM 

Pina  1803 

51M 

35*.7 

67“.6 

34"3 

67*.6 

50*.5 

1804 

52.0 

41.0 

65.5 

43.9 

64.6 

52.7 

1805 

49.5 

36.0 

63.1 

34.9 

64.8 

49.3 

1&06 

53.4 

40.6 

65.3 

43.0 

64.6 

51.8 

1807 

51.4 

42.3 

67.8 

36.1 

70.5 

54.3 

1806 

50.5 

36.7 

66,2 

36.3 

66.6 

48.2 

1809 

50.9 

40.5 

62.4 

40.8 

61.2 

49.6 

1810 

50.9 

36.5 

63.3 

30.6 

63.7 

52.9 

1811 

52.7 

39.2 

65.1 

26.6 

63.7 

r.7.6 

1812 

49.8 

39.6 

63.1 

34.7 

64.2 

51.1 

1813 

49.8 

36.1 

61.7 

32.5 

62.6 

53.1 

Mean  of  I 

11  Yaant.  / 

31.1 

38.7 

64.0 

36.6 

65.1 

51.9 

(233.)  With  reference  to  this  Table  it  may  be  re- 
marked, that  the  greatest  aberration  from  the  mean  of 
the  year,  is  in  1806,  mnounling  to  -f-  2®.S,  the  posi- 
tive errors  amounting  to  + 5®.l,  and  the  negative 
to  — 5®. 2.  For  the  winter  temperature,  the  greatest 
deviation  from  the  mean  is  -p  ^.6,  in  1607,  the  sum 
of  the  positive  errors  being  -f  11®.0,  and  of  the  nega- 
tive — 11®. 5.  In  like  manner  for  the  summer  temper- 
ature of  Paris,  the  maximum  deviation  Is  S®.2.  the 
sum  of  the  positive  errors  being  -f-  9®.9,  and  of  the 
negative  — 9^.4.  And  if  wc  take  the  corresponding 
years  from  Table  XXXVllI.  we  shall  find  the  maximum 
deviation  from  the  mean  amounting  to  — 2®.8,  the  posi- 
tive errors  amounting  to  8®.8,  and  those  of  a nega- 
tive kind  to  — 7®.6.  So  that  in  two  places  distant,  like  Vvistioes 
Paris  and  Geneva,  eighty  leagues  from  each  other,  the 
variations  seem  to  l>e  very  uniform  in  the  annual  tein- 
perature  ; and  aUo  if  the  succeedittg  Table  be  referred  Pa/i« 
to,  uniform  in  the  seasons,  although  the  Thermomelri-  Ornevi 
cal  quantities  dilTer  widely  from  each  other. 

' uuiwnB. 


TKenuo-  (232.)  In  the  succeeding  Table  is  shown  the  Ther- 
m«chcsl  mometrical  oscillations  during  eleven  years  at  Paris,  for 
whole  year,  the  winter,  the  summer,  Uie  coldest  and 
*’  wannest  moiilhs,  and  the  month  which  represents  most 
accurately  the  mean  annual  temperature. 


Table  XL. 


Vsm. 

Mmm  frinp*. 
mUmms. 

2rsn  JwZwt 
M qw>2s. 

1803 

67*4 

32*5 

1804 

66.2 

38.3 

1805 

63.0 

33.8 

1800 

64.6 

36.5 

1807 

68.2 

35.8 

1808 

63.5 

33.8 

1609 

63.1 

35.1 

(234.)  But  it  is  often  useful  to  be  able  to  approxi-  FbwiuU  for 
mate  to  the  mean  temperature  of  places  situated  at  grrnter  «!♦- 
greater  elevations  above  the  sea ; and,  acconlingly,  Mr.  vsuear. 
Atkinson  has  furnished  the  formula 
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Ut-teor> 

olofy. 


97“.09  cos^  lat  - I0“,&3  ■ 


*^•+200 


(K) 


for  the  mean  temperature  of  a place  at  Uic  elcvatiou  h. 
on  (235.)  In  submittinaf  the  formula,  however,  to  the 
le»t  of  actual  observation,  llte  Table  which  he  lias  lur- 
nished,  althou^  very  copious  and  valuable,  U confined 
to  observations  made  in  America,  and  must  therefore 
be  received  with  caution.  At  the  same  time  also  it 
should  be  remarked,  that  it  is  open  to  another  objec- 
UoD,  grounded  as  it  is  on  the  high  temperature  he  has 


attempted  to  assign  to  the  Kquator.  Still  It  must  be  Meteor- 
admitted,  that  the  temperatures  deduced  from  it  ap- 
proacli  more  nearly  to  the  actual  values  found  by 
observation,  than  could  have  been  anticipated  from  the 
great  elevations  of  the  places  computed,  and  the  va- 
riable condithms  ol' temprralurea  found  in  tropical  vaU 
leys,  and  on  the  plateatis  by  which  those  regions  arc 
distinguished.  Tl»e  grei»t  range  of  uWrvation  from 
the  K4piator  to  Winter  Harbour  in  Melville  Island, 
embraced  by  the  Table.  Is  also  another  feature  which 
entitles  it  to  consideration. 


Tadi.b  XLI. 


Ntmes  of  PUcM. 

1 ■iWaita 

H«WM. 

fWin  pi 
aiMMTir<n. 

a*iB*i*. 

thnbratrv. 

LocalitiM. 

Limit!  of  porpcitul  mow 
LlacUCBofi 

P«sU> 

Almtgaor 

Riobomb*  Nuova 

Alauoi  ..........  ... 

U Hsu  

UoJboM 

Popayan  ... 

Plateau  de  lu«  PeatiM . . . 

Cnrnea.. 

Nrira • 

Lota  

TocavoM 

Lea  ^atamoc  ......... 

Carthago 

Tunja  

Santa  Pd  de  Bognta .... 

Tomei>eiMia ... 

Caxana/ca 

Pamploaa 

Antioquia .. ...  ...... 

Caripe 

Cumana 

Caraccaa 

AntillM  

VeraCnia. 

Haiannah. 

Orotara 

1 Natchez 

WiUtam^rg  ........ 

1 Cincinnati 

HiiUdelphia 

New  York  ........... 

Cambrifife 

Ipfwich  

Quebec. 

Nain 

Okak 

Fort  ChercliUI ........ 

Winter  Hvbour) 
Melville  laland  j 

0 13  S. 

0 55  — 

1 14  — 
I 15  N. 
1 56  — 

1 42  S. 

2 12  — 
2 24  N. 
2 29 

2 29  ~ 
2 31  _ 

2 55  S. 

3 10  N. 

3 59  8. 

4 16  N. 
4 36  ~ 

4 46  ~ 

5 95  — 
5 24  — 

5 33  8. 

6 54  — 

7 01 

7 14  — 
9 50  ~ 
10  27  — 
10  31  ^ 
17  90  — 
19  11  — 
2.1  10  — 
23  25  — 
31  28  — 

38  08  ~ 

39  06  — 
89  56  — 

40  40  — 
42  25 

42  38  — 
46  47 
57  10  — 
57  20  — 
59  02  — 

74  47  — 

16744 

95.18 

9473 

8849 

8398 

741.1 
9182 
7970 
3117 
9971 

6815 

|99t4t» 

563.1 
1702 
6855 
1681 

lUnO 

3149 

9522 

8721 

1279 

9.1S1 

8016 

1666 

2950 

2906 

M2 

200 

f .hi 

340^8 

57.92 

59.00 

60.44 
58.28 
62.60 
61.16 

59.00 
74.66 

54.50 
6.5.  G9 

54.50 
60.08 

77.00 

64.40 

61.50 

47.30 
74.84 
56.06 
57.74 

78.44 

60.80 

61.16 

n.oo 

65.30 
61.86 

69.44 
81.05 
78.08 
7H.0» 

69.80 
64. MO 

58.00 
53.70 

54.90 

53.80 
50  40 

50.00 

41.90 

26.40 

29.80 

25.30 
1.33 

f*hr. 

37-81 

54.95 

54.80 

56.55 

58.11 

60.73 

54.72 

59.04 
73.61 

53.28 

65.65 

52.00 

57.01 
79.77 

63.17 

80.04 
48.86 
74.24 
54.09 
56  30 
80.90 

54.01 
57.92 

78.97 
73.31 

84.14 

71.17 
NO.  26 
78.. 58 

75.05 
69.54 
65.94 
67.20 
63.82 

54.65 
5.1.  GO 
51.0‘» 

50.73 
43.68 
28.23 

27.97 
25.30 

3.52 

F«JM. 

+2-.93 
-2  97 
-4.20 
-3. 89 
-0.17 
-1.87 
-6  44 
+0.U4 
-1.05 
-1.22 
-0.01 
-1.60 
-2.97 
+2.77 
-2.23 
-1.46 
+ 1.56 
-0.60 
-2.57 
-1.44 
+2.46 
-6.79 

-3.24 
+ 1.97 
+8  01 
+2.2H 
+3.73 
+0.21 
+0.50 
-3.03 
-0  26 
+ 1.14 
-0.80 
+0.12 
-0.2.5 
-0.20 
+0.65 
+0.73 
+ 1.78 
+ 1.83 
-1.83 
O.tN) 

+2.19 

At  the  foot  of  Itnchineha,  a narrow  valley. 

Bottom  of  oae  of  tbe  vallcya  t»f  Quito. 

DtUo. 

Near  the  loot  of  a volcanic  nvouataie. 

Gentle  decUvrW,  covered  with  thick  vcgetalioa. 

Arid  plaioa  of  Tupia,  covered  with  pumtee  Uonea. 

Very  warm  valley,  joioing  that  of  I.' Alio  Ua^daleika. 
1 Klentod  plains  c«ol^  by  the  anowa  of  tbe  voleaiao 
1 of  fharecd. 

Small  plateau,  a litUc  above  the  valley  of  Caaca. 

A valley  amoag  tba  higher  Andea. 

In  the  eztenaire  valley  of  Magdalena. 

Small  pUtcau,  io  a bcaatiful  aod  cstcative  valley. 
Very  warm  valley  near  the  Rio  Bogota. 

T(+  of  a mouniaio'paci. 

5’ery  warm  valley  of  Cauca. 

AiiMMig  the  TOOoauUiw  of  New  Grenatb. 

Plain aufmoedrd  with  hilh,  vegetation  very  Inxuriani. 
SiirriHiaded  by  Uiick  wootiv,  on  tht  AmasoiH. 
t Exienatvc  plateau,  iky  aerroe,  iKidtertd  by  b^uo- 
||  laioB  free  from  wow. 

Plaia  lurrouaded  by  DOUBtaina 
Abool  two  lca«ur«  from  the  river  Cauca. 

'Diick  and  damp  foresti. 

Sea^oaal. 

Foggy  aky,  valley  of  ainall  extent. 

(236.)  Of  all  the  furmula>,  however,  which  have  been  is  must  distinguished  for  its  simplicity,  and  on  (he 
iiiiare  of  contrived  to  enable  us  to  approximate  readily  to  the  whole  agrees  best  with  observation ; and  as  it  is  often 
Brrw«ier‘t  probable  mean  temperature  of  a place,  at  the  level  of  useful  to  be  able  at  once  to  refer  to  a Table  which  shall 
r^raiula.  the  sea,  that  before  given,  and  represented  under  the  indicate,  within  certain  limits,  the  mean  temperature  of 
form  of  a given  parallel,  we  have  computed  the  following 

61.5  cos  L,  Table. 
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Tahle  XLII. 


Uuw^ 

MwnTni. 

0* 

81*50 

46* 

56'.6I 

1 

81.49 

47 

55.58 

2 

81.45 

48 

54.53 

3 

81.39 

49 

53.47 

4 

81.30 

60 

52.39 

» 

81.19 

51 

51.29 

6 

81.05 

52 

50.18 

7 

80.89 

53 

49.05 

8 

80.71 

54 

47.90 

1 9 

80.50 

55 

46.75 

10 

80.26 

56 

45.57 

11 

80.00 

57 

44.39 

12 

79.72 

58 

4.1.19 

13 

79.41 

59 

41-98 

1 14 

79.08 

60 

40.75 

U 

78.73 

61 

39.51 

16 

78.34 

62 

38.26 

17 

77.94 

63 

37.00 

18 

77.51 

64 

35.73 

Id 

77.06 

65 

34.44 

20 

76.58 

66 

33.15 

21 

76.09 

67 

31.84 

22 

75.57 

68 

30.5.1 

23 

75.02 

69 

29.21 

24 

74.45 

70 

27.87 

25 

73.86 

71 

26.53 

26 

73.25 

72 

25.18 

27 

TiM 

73 

23.83 

28 

71.96 

74 

22.46 

29 

71.28 

75 

21.09 

30 

70.58 

76 

19.72 

31 

69.86 

77 

18  33 

32 

69.12 

78 

16.94 

33 

68  35 

79 

16.55 

.34 

67.57 

80 

14.15 

35 

66.76 

81 

12.75 

36 

65.91 

Hi 

11.34 

37 

65.09 

83 

9.93 

38 

64.22 

84 

8.52 

39 

63  34 

65 

7.10 

40 

62.43 

86 

6.69 

41 

61.51  1 

87 

4.27 

42 

60.57 

88 

2.84 

4.1 

59.61 

89 

1.42 

44 

58.63  j 

90 

0.00 

i 

57.63 

Tempfraiure  oftht  InUrior  cfiht  Earth, 

i'timttiK.  (^7-)  Fourier,  in  his  elaborate  and  interesting 
urf  Treatise  on  the  analytical  theory  of  Heal,*  hai  properly 

iu«rk4.  remarked,  that  the  question  of  terrestrial  temperatures 
ufl^rs  one  of  the  most  beautiful  applications  of  the 
theory  of  Heal.  The  diflferent  parts  of  the  surface  of 
the  globe,  sa^-s  he,  are  unequally  exposed  to  the  iinpres* 
sion  of  the  solar  rays,  and  the  intensity  of  this  action 
de(>ends  on  the  latitude  of  the  place,  on  the  changes 
M'hich  take  place  during  the  day  and  the  night,  and  on 
the  effects  of  other  inequalities  of  a less  sensible  kind. 
Between  this  variable  conditiou  of  the  surface,  and  that 
of  the  temperature  of  the  atmosphere,  some  relation 
must  exist,  which  a well*devised  theory  must  ultimately 
unfold. 

HowanPii  ) Tlie  heat  existing  from  day  to  day  in  that 

pfjrtion  of  the  atmosphere  which  is  next  the  Earth,  is 
“y*  iimple  product  of 

tiw  Earth’*  direct  action  of  the  solar  rays  on  that  portion  ; and 
te«prrmiar«  the  accumulation  of  heat  near  the  surface,  is  evidently 
on  ih«  au  IQ  (tie  stopping  of  the  rays  at  that  surface ; to  their 

aou«|)hcr«.  

* TArarir  4t  U»  Ckakvr,  jmr  M.  Fourirr,  k Paria, 

1822. 

VOL.  V. 


multiplied  rv6eclions  and  refractions,  in  consequence  of  Metrur* 
which  they  arc  as  it  were  absorbed  and  fixed,  for  a eWy* 
time,  in  the  soil  and  in  the  incumbent  atmosphere.  ' 

By  this  process,  the  Earth,  when  in  a coM  state  at  the 
end  of  winter,  becomes  gradually  heated  to  a certain 
depth  as  the  warm  season  advances  \ and.  on  the  other 
hand,  as  the  Sun  declines  in  autumn,  the  heated  s<»il 
acts  as  a warm  body  on  the  atmosphere,  and  gives  out 
again  the  heat  it  had  received,  and  as  it  were  stored  up. 

Similar  vicissitudes  during  the  day  and  the  night, 
according  as  the  Sun’s  action  is  exercised  or  viiilulniwn 
from  the  terrestrial  surface,  contribute  in  their  part  to 
that  unceasing  variety  which  characterises  all  tlie  con* 
ditions  of  the  great  body  of  air  surrounding  iL 

(239.)  It  appears  from  experiments  llmt  have  been  Influence  of 
made,  that  were  the  Earth’s  surface  at  a mean  temper- 
ature,  and  the  solar  rays  suddenly  Intercepted,  it  would 
require  about  thirty  days  to  cool  it  down  seven  degrees, 
and  about  the  same  time  to  beat  it  to  its  former  tem- 


perature, on  their  return.  In  fig.  2 it  a diagram,  con- 
structed originally  by  Mr.  Howard  to  illustrate  thin 
interesting  suhjetri.  The  oblique  circle  marked  with 
the  signs  of  the  Zodiac  denotes  the  vaiying  declination 
of  the  Sun,  and  the  irregular  line  which  intersects  it  in 
something  like  opposite  node.s,  represents  the  curve  of 
temperature  for  a year.  The  area  cnmpriseil  Iwtween 
the  line  of  temperature  and  the  Sun's  path,  and  shaded 
with  parallel  lines,  represents  the  cold  produced  by 
absorption  on  the  side  turned  towanls  Spring;  and  the 
nearly  similar  portion  covered  with  dots,  and  turned 
towa^s  autumn,  the  heat  derived  by  the  atmosphere 
from  the  Earth's  radiation.  A like  figure  miglu  Iw 
constructed  to  illiistrale  the  vicissitudes  of  day  and 
night,  and  may  sen  e to  illustrate.  In  a general  way,  the 
effect  which  the  temperature  of  the  Earth  exerct-ses  on 
the' great  volume  of  Uie  air. 

(240.)  Our  knowledge,  however,  of  the  actual  qpii*  Coa«iiiwn  oi 
dition  of  the  Earth's  internal  temperature,  must  be  dw 
derived  from  obaenution^  made  below  its  surface.  By  ’"••"'•I 
pursuing  the  subject.  IMiilosophers  have  discovered 
that,  at  a certain  depth  below  the  surface,  the  temper- 
ature preserves  a nearly  corutent  character  during  the 
circling  changes  of  the  year;  and  this  permanent  tem- 
perature is  less,  according  os  the  jtlace  is  more,  distant 
from  the  Equator.  The  great  volume  of  (he  Earth,  Divition  of 
therefore,  may  be  supposed  to  be  separated  into  two  Karih’s 
portions  the  exterior,  which  may  bo  regarded  ns  a 
kind  of  envelope,  of  a thickness  incomparably  les.s  than 
the  length  of  the  terrestrial  radiu.s,  and  subject  to  the 
greatest  vicissitudes  of  teinjierature ; and  an  internal 
mass,  or  nucleus,  of  a form  nearly  spherical,  the  surlace 
of  which  moy  be  subject  to  a constant  temperature,* 
through  all  the  points  of  what  may  be  denominated,  in 
a general  way,  a given  parallel,  but  which  undergoes  a 
variation  in  passing  from  one  parallel  to  another.t  It 


* To  inv«*ti(«te  the  condition*  of  » imemxl  laotbrraal  pleoc, 
will  ojMB.  tl  MOW  futurs  tint, t nobU  nUi^t  fur  PfaUowfihicol  inquiry. 

t To  (rest  ihU  isquiiy  in  til  iu  senenUty,  would  be  tu  kil- 
low  Fourier  throu|r|i  *21  ibe  *Ufes  of  bio  proruumi  teJ  tiluable 
Work ; to  tdrsnee  with  hin  thrtMfh  h4*  nulupUcd  tnd  relined 
spplieotion*  of  Uic  DiifeKuLiiJ  Colculu*,  tu  pa*»  tbrou]^  ike  tucce** 
five  ortion  of  fai*  iolOftrBl*,  and  *un  the  «arir<l  and  intporuat  eeriei 
whkk  kavo  esnblod  tun  to  trace  the  law  of  tbc  propafalion  of  heat 
in  a eolid  aphcfs.  Our  liniu  will  by  no  means  permit  ■■  to  do  thia, 
and  wa  enn  otdy  recwmaiond  bis  elaborate  Work  to  the  doeptat 
aUeolioQ  of  our  render*. 

Wc  nay,  bowever.  briefly  ramart,  (hat  tb«  feneral  equation* 
rvlatina  to  ib«  propafalkn  of  beat  belong  to  (bn  ^cvlui  o(  parlul 
II 
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M«teoe>  is  the  conirideration  of  the  former  of  these,  that  more 
«tof7.  immediately  interests  the  Meteorolofpst,  and  to  which 
we  shall  now  briefly  direct  the  attention  of  the  reader. 
Obsem.  (341.)  Among  the  most  interesting  and  important 
Qi«l«  observations  that  have  been  made  to  prove  the  exist- 
of  « plane  below  the  surface  of  the  Earth,  which 
during  all  the  mutations  and  changes  of  the 


year  a nearly  invariable  temperature,  may  be  men*  Meteor- 
tioned  the  results  olitained  in  the  Caves  below  the  olo^. 
Observatory  at  Paris,  and  of  which  the  following 
Table  contains  an  abstract  for  three  years,  together 
with  the  temperature  of  the  Earth's  sur&ce  during  the 
same  period,  both  in  degrees  of  the  centigrade  scide. 


Table  XLIII. 


Months. 

U«wi  Ttwaw- 

aim*  ^ tiM  <!•«« 

*m  law. 

M«s«  T*i^» 

X Uw 
IwWto  IMS. 

Sr«aB  Twnsr- 
■un  Csm 

Iw  tmi. 

a««hn  rfib* 
te*lw  !«'. 

N*«a  Tfwpar 
Msi+sr 

MStSM  UM 

a«ftkm«riiMr 

CMiaibtiMs 

Jssaary 

12*161 

- 1*7 

12*.172 

- 0*2 

I2..1*, 

+ 5*.» 

Febroaiy 

12.165 

+ 6.4 

12.175 

- 0.9 

12.202 

+ J.S 

March  

12.1?0 

+ 7.4 

12.175 

+ 8.0 

12.230 

+ 7.0 

12.174 

+ 10.2 

13.176 

+11.4 

12.191 

+ 10  6 

“•y 

12.170 

+12.6 

12.176 

+14.6 

12.196 

+ 15.1 

June. ... .............. 

12.102 

+16.8 

13.176 

+17.0 

12.197 

+17.5 

J«l)r 

12.171 

+20.7 

13.166 

+19.8 

12.193 

+U.1 

12.171 

+21.2 

12.171 

+18.0 

12.190 

+17.6 

September 

12.170 

+17.1 

13.181 

+16.2 

12.210 

+16.6 

October. 

12.170 

+13.4 

12.182 

+13.1 

12.210 

+10.8 

November  •*.« 

12.168 

+ i-4 

12. lU 

+ 5.8 

12.215 

+ 7.4 

December.  ............ 

12.171 

+ 5.8 

12.187 

+ 6.9 

13.313 

+ 4.S 

Mean  ............ 

12.170 

+ 11.44 

19.177 

+ 10.8 

12.203 

+11.5 

through  the  whole  series  of  obaenrationa  made  in  the 
Caves,  an  increase  of  temperature  will  be  found  from 
the  surface  to  the  point  where  the  limit  is  attained, 
during  the  months  of  January,  February,  March,  April, 
November,  and  December;  but  during  the  remaining 
months,  a dfcrteue  of  temperature  lakes  place,  till  H has 
gained  a like  point  of  uniformity. 

(242.)  If  Caves  of  a like  nature  existed  in  diflerent 
latitudes,  and  observations  of  an  equolly  accurate  kind 
could  be  made  in  them,  a most  important  series  of  results 
might  be  obtained,  res]>ectiRg  the  internal  temperature 
of  the  Earth.  But  as  this  is  obviously  impossible, 
observations  have  been  made  at  various  depths,  a.s  cir- 
cumstances would  permit.  Saussure,  among  others, 
made  an  interesting  set  of  observation.s  near  Geneva,  in 
October  1785.  At  the  depth  of  4 feet,  he  found  )he  Olverr*. 
temperature  to  be  60°.8;  at  16  feet  56^;  at  21  feet  tionaof 
; and  at  28  feel  51®.8 ; the  temperature,  at  the 
surface,  having  been  6(P.3,  by  Fahrenheit’s  scale.  A 
thermometer,  also,  which  had  been  placed  31  feet 
below  the  surface  of  the  earth,  when  examined  in 
summer,  indicated  a temperature  of  49^.5;  whereas  a 
similar  observation  made  in  winter  was  51^.2.  It  is 


From  these  observations  it  may  be  inferred,  that 
while  an  uniform  temperature  is  nearly  preserved 

djflvreace*,  tnd  thaufh  itwir  (brmv  sfv  very  simple,  they  are  sot 
stneeptible  of  iBlefretiiui  by  the  ordinsry  methodt. 

The  question  of  the  propagsikui  of  best  depends  oa  the  iatcfrition 
of  an  eqaatioe  of  the  form 


•0  that  tb«  intefral  is  stlisfied  when  a s X,  at  the  sane  time 

^ + *esr0.  The  fanciiooi  A tad  K represent,  respeditefy,  the 
a jr 

A K 

retiot  tad  the  four  demeau  beia|  speciftc  coeScimu 

which  the  progrvM  of  the  iiK{iiiry  developes.  Tie  functKHi  e denotes 
the  tempentture  ohierred  in  a spheriesd  lamina  whose  ndius  b x, 
after  the  time  /.  X is  the  radius  of  the  sphere,  and  « is  a funrtkw  of 
r and  r,  equisaleot  to  f r when  we  suppose  The  function 

Fx  u jiven,  and  represents  the  inittal  aad  arbitrary  sUtc  of  the 
Solid. 

la  spplyinir  this  icroeral  equation  to  the  prupagaiioa  of  Kent  in  a 
solid  sphere,  it  assumes  lbs  form 

ex  sin  W|  X /x  sia  »»  a*  F x . d ' 

_= p— r , 

X -*  — sin  2 H|  X 

2 a, 

WB  *»*  x/xsia  »is  .r  Fjt  dx  _# 

•+  - — — — j < s + 

X - -r — sin  2 «i  X 

2i«t 

wbkb  utisfies  all  the  oooditiems  of  the  problem. 

In  Ireabof;  of  the  practical  appIkstUiM  of  the  subject,  it  may  be 
remarked,  that  we  ran  only  arrise  at  • kDowted^e  of  it,  by  ineasuriog 
the  temperaiurrs  of  subterTtfifons  rxeava^oos,  or  of  those  sprinfs 
which  issue  from  the  depths  uf  the  earth.  Tbe  small  depths,  how- 
CTcr,  to  which  the  perseveein^  industry  of  Usn  has  pcortraled,  farm 
but  a small  portion  of  the  terrestrial  radina  Coedier  hu  properly 
remariicd,  in  bis  excellent  Paper  cm  Subterranean  Temperatares,  that 
ns  it  b proposed  to  apply  ultimately  to  the  great,  tbe  inferences 
dedored  from  tbe  minuie,  the  smallest  errors  will  exerciM  a pro* 


dlpioua  influence  upon  wbai  is  U)  be  inferred  respecting  tbe  ttfliper* 
ature  of  the  entire  mass  of  the  ^be.  If  we  proceed  according  to 
the  approsimathe  law  deduced  from  tbe  eipcnmenu  hitherto  pulv 
Iisbe«t,  an  error  of  one  depree  of  Fahrenheit  in  <»ice«it,  W a depth  of 
ISO  feet  ia  a firea  Coontry,  wilt  cause  the  point  at  which  it  h pr^ 
sumed  water  would  bod.  to  approach  within  1000  feet  of  the  place  of 
ohscrsaiioa.  And,  agato,  if  we  compare  tbe  depth  of  the  deepest 
mine  in  which  oboervatioiis  have  been  accurately  made  oa  subteiw 
raoean  temperatures,  with  the  entire  lenfi^lh  cf  the  terrestrial  radius, 
we  shall  find  the  latter  dimension  to  exceed  d>«  firraier,  nraity  in  the 
ratw  of  lUi.OOO  to  1 ; a ratio  suArient  to  iiiapire  (he  mnal  nalatsry 
eantion,  when  the  attempt  is  to  deduce  the  Iliysicat  cooditMH  of  the 
anteredent  from  that  of  the  cunsrquent. 
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UH«»r.  worthy  of  mnark.  that  the  ^eatesl  of  theso  temper- 
atures  was  found  in  winter.  A series  of  ubscrvuiiuns 
made  near  the  same  place,  and  continued  for  ten  years, 
proved  that  the  minimum  temperature  occurred  when 
the  ffreatest  heat  prevaiiefl  in  the  atmosphere,  and  the 
maximum  at  the  time  of  the  greatest  cold. 

Ob**rva>  (243.)  Mr- Fox,*  of  Falmouth,  also  has  made  many 
tiooiofUr.  interesting  obscrs'ations  relative  to  the  influence  of 
the  seasons  on  the  temperature  at  considerable  depths. 
In  flg.  3.,  which  refers  to  Dolcoath  mine  in  Corn* 
wall,  A represents  the  bottom  of  the  em^ne  shait  235 
fathoms  deep;  BC  the  deepest  ppillefies,  or  levels,  on 
the  course  of  the  vein  at  230  fathoms  deep,  and  D E 
cileries  220  fathoms  deep  on  the  same  vein.  A g:reat 
portion  of  the  water  flnds  its  way  to  A,  whence  it  is 
pumped  by  a aleam*engine,  the  quantity  discharged  in 
24  hours  being  500,000  gallons.  At  the  point  a,  a 
stream  issued  whose  temperature  was  02'^.  aiul  at  e, 
another  stream,  whose  temperature  was  78°,  the  air 
near  A being  S0°.f  A bole,  tlircc  feet  in  depth,  was 
made  at  O in  the  deepest  level,  15  fathoms  from  the 
engine  shaft.  It  wa.s  usually  quite  dry,  and  for  some 
years  no  men  had  been  employed  nearer  to  it  than  at 
A.  In  this  hole  was  inserted  the  bulb  of  a thermo- 
meter, four  feet  in  length,  the  space  round  the  lower 
extremity  of  the  instrument  being  carefully  filled  with 
clay,  llie  persons  employed  below  D E were  usually 
two,  and  occasionally  three  at  a time,  on  an  average 
two  and  a quarter  constantly.  In  D £ there  were  four 
or  five  at  a time. 

In  the  galleries,  10  fathoms  higher  up,  lOmen  atatime. 

Ditto  10  ditto  14  ditto. 

Ditto  10  ditto  14  ditto. 

The  total  number  of  men  was  360,  but,  as  each  worked 
only  six  hours  at  a time,  UK)  may  he  regarded  as  the 
average  number  constantly  at  work  in  the  mine.  From 
the  erroneous  views  which  have  been  entertained  up  to 
a laic  period  on  this  very  important  subject,  the  minute 
attention  given  to  all  the  conditions  of  this  experiment 
will  not  be  undervalued. 

No  alurw  (244.)  The  thermometer  which  was  placed  at  O in 
1821,  being  examined  in  September  1822, 
exhibiu^  iiu  altcmtion  from  the  seasons ; hut  other 
thermometers  buried  eight  inches  in  the  rock,  ut  differ- 
ent stations,  in  many  of  the  superior  galleries  of  the 
mine,  (that  nearest  the  surface  being  100  fathoms 
deep,)  indicated  temperatures  varying,  aocurding  to  the 
depth,  from  57°.5  to  70*’.  The  surface  of  the  mine  is 
about  62  fathoms  above  the  level  of  the  sea,  the  deep- 
est workings  being  in  granite,  and  those  nearer  the 
surface  in  clay  slate. 

(245.)  The  Treskerby  Mine,  whidi  is  worked  under 
circumstances  of  strata  and  elevalkm  very  similar  to 
Dolcoath,  had  the  following  observations  made  in  iL 
In  December  1619  the  temperature  at  the  surface 
being  50°,  those  of  two  streams  proceeding  from  the 
opposite  extremities  of  the  deepest  gallery,  149  fathoms 
below  the  surface,  were  72°  and  76®.  The  temperature 
of  these  streams  was  precisely  the  same  in  January 


* To  this  (votlemao  we  sre  iaitebte4  for  the  first  ssfiaacistioa  of 
ihe  ^ersl  Uw  of  so  iscreue  of  tenpersture  et  CMttidersbIe  depths 
M (he  Csrth,  u well  ss  for  much  of  the  ioCormsuoa  which  hu  sow  so 
Miisfsctrmly  e«tstili»hed  ill  accorscy. 

t To  the  Mate  mpecublc  suthorily  wc  slso  refer  for  (he  fscl  (hsi 
(he  memo  tempersiere  of  the  Ksrth's  surfsee  is  a coosidsrable  portioo 
of  (be  uuo’uic  dMUiet  of  ComwaU  is  below  50*. 


1820.  when  the  surface  was  two  degrees  below  the  Meteor- 
freezing point.  Itk  September  of  the  ssme  year,  the 
temperatures  of  the  streams  were  respectively  73°  and 
76°,  when  the  air  at  the  surface  was  67^. 

(246.)  Mr.  Fox  has  also  recently  given  ua  a series  Monihly 
of  Monthly  observations,  made  in  the  Mines  of  Huel  obwr»uii»o« 
Gotland  and  Dolcouth.  in  the  Hid  volume  of  the 
Trantactiom  of  tht  Hoyal  CUtAo^ical  Society  of  Com- 
trail.  The  thermometers  were  circumstanced  like 
(hose  first  alluded  to.  T1)e  results  are  contained  in  the 
next  Table. 


Table  XLIV. 


Monthf. 

If  Ml 

0«1m4. 

' rilnaa  1 

IK3  Ju«  

52V4 

j .53-60  1 

J«ly 

SJ.9J  , 

1 53.35 

Av|ust 

55.30 

i 56.60 

September 

56.20 

' 57.80 

October  

53.70 

52.70 

No>eBiber 

49.10 

49.67 

December  ........ 

46.00 

47.57  j 

1824  Jingary  

44.A0 

44.44  1 

February 

43.63 

44.8.5  1 

1 March  

' 42.80 

44.08 

i April  

43.78 

; 44.62 

1 May  

46.69 

! 47.85 

I Meao«,  ....... 

48.99  1 

The  mean  annual  temperature  of  Falmouth  in  the 
vicinity  of  these  Mines  is  50.67. 

(247.)  Profes.sor  l.»eslie  ha*  likewise  given  us  a series  Ob»*rT». 
of  excellent  observation*  made  by  Mr.  Ferguson  »f  Mr. 

AbboUhall  in  latitude  56®  Ity  North,  in  which  mer- 
curial  thermometers  with  stems  of  unusual  length 
were  employed.  The  results  are  contained  in  the  next 
Table. 


Table  XLV. 


Months 

1816. 

: leif.  j 

1 Em*,  a Foti.  ^4  Veaa 

arM. 

I Fwa  I^Mf.  * Emc  erwt.' 

January  

33*.0  ;t6*3  40*7 

43*0 

February  ...  .... 

81.736.039.0 

42.0 

.17.0  4O.0|4l.6*«.7i 

March  . . ....... 

35.0  36.7*39.6 

42  ..1 

:l».4  40.J  41 .7  42. sj 

1 April.. ...  ..... 

39.7  38.4  41.4 

43.8 

'4S.0  42.4|42.S’42.8 

, “•) 

44.0  43.3|43.4  44.0 

|t6.8  44.7j4t.6|44.2 

1 June ........... 

SI  .6  Ul.0  47.l|4j.» 

,5M  49.4|47.6  47.8 



&4.0  52.5  50.4  47.7 

55.8  55.0|5I.4  49.6 

' Augir«t 

50.0  52.5  50.6  40.4 

53.4  53.9^52.0  50.0 

September 

51.6  51  3 51.8  50.0 

53.0  52.7152.0  50.7 

OetiJbrr 

47.0  49.s|49.7  49.6 

46.7<49.4l49.4^9.S 

Nrt»ember 

40.8  43.8  46.3  45.6 

4l.0^44.7j47.0j47.6 

December 

35.7  40.0  4.1.0  46.0 

37.9  40.8^44.9  46.4 

Mearfa 

41.6  14.1  45.1  46.0 

44.9  4i.9,40.2|4(.ii| 

H 2 
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(24ft.)  Ob^ervution!*  of  a similar  kind,  but  on  a more 
extended  scale,  are  at  this  lime  carrying  on  in  the 
Garden  of  the  ObservaUiry  al  Parrs,  by  the  nislinffuiahed 
Astnmomer  M.  Ara^.  The  ScientiKc  world  waila  with 
o*»  tuakiDf  i"ip**ii‘nce  for  the  res^ulu.  It  ia  obvious  lhat  all  these 
bjrM.Araco.  observations  must  be  ninch  influenced  by  the  peculiar 
csinduclibiliiy  of  the  solid  mass,  in  or  near  which  the 
thermometer  of  ubservatiuu  Is  placed. 

Tilt  tcnpcN  (249.)  But  the  permanent  temperature  before  referred 
aiarcMaw  lo,  altliouffh  it  may  be  constant  for  the  name  parallel, 
surft^**  * which  however  is  extremely  doubtful,  varies  consider* 
*dne««iih  latitude,  bein^  less  according  as  the 

UM  Utiiiiae.  place  is  more  distant  from  the  E^iualor,  In  the  follow- 
ing Table  il  will  Im  seen  that  between  Vadso  and 
Cairo,  a differeiice  of  40'’  of  latitude,  the  temperature 
of  the  interior  of  the  Karth  varies  and  between 

the  former  place  and  b^quinociial  America  nearly  43**. 


TaBtE  XLVI. 


Places. 

1 1 

M«a  T«b. 
«ruwKv«fe. 

Bertin 

53  11 

49.38 

Paris 

48  50 

53.6') 

Cairo 

30  2 

7t.!M 

Equinoctial 

j77.00 

Anienca 

(76.08 

oiwwvs-  (250.)  IIumlMiIdl  has  remarked  lhat  from  the  Polar 
tioosof  Circle  to  the  Equator,  and  from  the  tops  of  mountaina 
Huml^lilt  downwanls  lo  the  plains,  the  progressive  increase  of 
oaqirmf*.  temperature  of  springs  diminishes  with  the  mean 
temperature  of  the  ambient  air.  Wahlenbet^  also 
observes,  that  the  mean  temperature  of  the  soil  and 
subjacent  rock  rises  higher  atnl  higher  above  that  of 
the  air,  the  further  we  advance  Umards  the  North. 
The  observations  of  Wahlenbrrg  illustrating  this  re- 
ii..nr.f**  markable  result,  were  published  by  Von  Buch  in  Gil- 
w^'ik-nberf  butt’s  yirmah,  and  compare<l  with  the  tem|)erature  of 
the  atmosphere.  The  following  Table  contains  an 
abstract  of  the  results,  and  perfectly  illustrates  the 
nature  of  the  phenomenon. 


Table  XLVII. 


Placee. 

LsiMse*. 

*f"W- 

AM«- 

■phM,. 

OUlbr- 

Al  CarUcftMia 

5S1*N. 

47«3 

4©*.2 

IM 

I’pni .........  ....... 

CO 

43.7 

42.1 

1.6 

Unsea. 

64 

37.2 

33.3 

3.9 

Oiwortes  Fiafl,  1 600  feet ) 

alwre  the  tea  ) 

66 

34.3 

25  2 

9.0 

Temper.  (251.)  Many  interesting  inquiries  have  also  been 
^nrto(tb«  mudc  respecting  the  temperature  of  the  wr  in  mines, 
wnamisM.  results  of  which  might  be  fiiirly  regarded  as  repre- 
senting the  exact  temperature  of  the  zone  of  rock  in 
which  they  are  situated,  had  they  been  circumstanced 
like  the  Caves  of  the  Observatory  al  Paris — unin- 
fluenced by  the  preseuce  of  miners,  freed  from  the 


access  of  water  having  the  temperature  of  other  strata,  Si»<«o«w 
and  also  from  the  intnKluction  of  (he  external  air. 

(252.)  ITie  latest  writer  on  this  sul^ecl*  is  M.  Cor- 
dier,  who,  in  a Paper  rend  before  the  Academy  of 
8cienres  in  1827  on  subterraoenn  temperatures,  has  Q^rJiar 
ably  discussed  iL  If  we  suppose  for  a moment,  says 
he,  what  might  take  place  in  a mine  of  some  extent, 
under  the  conditions  here  alluded  lo,  we  may  fairij 
infer  that  the  air  in  each  stage  w>'dd  assume  the  tem- 
perature of  the  surrounding  ruck.  And  if  we  proceed 
on  the  hypothesis  commonly  received,  and  which  seemi 
justified  by  obeervatioo,  that  ilie  heat  incre,«se9  in  pro- 
portion to  tJie  depth,  the  air  would  eontinually  circu- 
late from  the  lower  to  the  upper  sUgea  of  (he  mine, 
and  mce  errsu,  on  accoonl  of  the  alteration  of  Specific 
Gravity,  produced  by  tlie  inequalities  of  heat  at  (he 
different  levels.  A gyealer  activity  woukI  prevail  in 
these  motions,  the  wvler  and  less  sinuous  the  subter- 
ranean exesvations  ware^and  lifS  greater  the  number 
of  (heir  commumcations. 

(253.)  If,  therefore,  a aniformitj  of  temperature 
would  nut  be  fouad  to  take  place  in  the  case  of  a mine 
circumstanced  like  one  here  alluded  to,  still  less  would 
il  be  found  to  prevail  in  common  mines,  to  which  tlie 
air  has  cominoal  aeccaa,  in  which  the  filtering  waters 
incessantly  act  as  a cause  of  vartation,  and  where  the 
lights  and  workmen  daily  disengage  large  quantities  of 
heat. 

(254.)  Moreover,  the  external  air,  by  oontinualiy  r4 

mixing  with  (he  air  contained  in  a mine,  acts  in  the  threswr- 
ratio  of  the  temperature  which  it  brings  to  each  point, 
and  of  the  mass  which  is  introduced  at  the  same  point 
in  a given  time.  These  two  elements  are  continually 
varying,  and  their  influence  necessarily  extends  to  the 
moM  distant  excavationa.  The  temperature  of  the  air 
which  enters,  varies  every  instant,  and  it  is  also  in- 
fluenced more  or  less  in  consequence  of  evaporation. 

A I the  same  time  the  augmentation  of  temperature  it 
may  receive  from  the  increasing  effects  of  atmospheric 
pressure  as  the  air  penetrates  into  deeper  cavities, 
cannot  be  considerable.t 

(255.)  In  pursuing  these  interesting  considerations,  Mr«ni«nn- 
Cordier  has  noticed  the  important  fuel,  that  the  mean  pmcoivof 
temperature  of  the  mass  of  air  introduced  into  a mine 
in  the  course  of  a year,  is  inferior  to  the  mean  temper- 
ature  of  the  country  for  the  anme  year.  He  estimates 
the  diff^ence  at  from  three  to  five  degrees  of  Fahrrit-  (Lm  the 
heit,  in  roost  of  the  mines  of  our  cltmstes.  Hence,  not  ««»" 
only  does  the  introductioo  of  the  external  air  increase  [5^'.“**“^ 
and  diminish  inceiaantly  the  temperature  of  tlie  air  ^ 
contained  in  the  different  parts  of  each  stage,  but  it 
also  tends  ultimately  to  lower  the  proper  temperature 
of  the  whole  excavattoii,  and  in  ao  unequal  manner,  in 
different  parts  of  the  same  level. 

(256.)  The  filtering  water,  which  also  operates  a.<t  a gfeets  ot 
disturbing  cause,  acts  in  an  uniform  manner,  whether  ih«  filleting 
we  consider  its  influence  confined  lo  a very  sliort  «n«r. 
period,  or  extended  to  one  very  long.  This  cauve 
tends  to  diminish  the  temperature  of  the  air  contaiurtl 
in  the  excavations  in  which  it  occurs,  since  il  depends 


* Since  this  was  written,  Mr.  itenwood  has  pablisbed  a very 
istemting  Paper  oe  the  Temperaturt  of  Umes  m the  Bt/utimryh 
Jminuti  ttf  SnrMce,  No.  XX. 

t The  incrcBient  of  temperature  prodncvd  by  the  increated  atimi- 
spherica]  column  has  been  much  overrated.  Cutdier,  with  juster 
views,  estimates  the  increased  effect  at  about  five  or  six  teatha  of  a 
degree  of  Fahrenheit,  for  a depth  of  160  feet. 
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Upon  th«  influ«nc«  of  the  proper  heel  of  the  affluent 
waters ; and  these  waters  arrive  at  the  point  whereat 
they  make  their  exit,  with  a temperature  derived  from 
more  elevated  zones  of  rocka.  There  is,  indeed,  an  in- 
finity of  chances  afpainst  the  water  of  filtration  and 
sprinfs  indieatinf  a temperature  perfectly  equal  to  that 
of  the  rock  fit>m  which  they  issue.  The  temperature  of 
the  ram-water  which  penetrates  into  the  soil  con 
tfnualfy  varies,  beinf^  someUines  superior,  and  some- 
times inferior  to  the  mean  temperature  of  the  Country. 
Tire  orij^iool  decree  of  heat  is  also  subject  to  many 
rao<Kfications,  dependent  on  the  depth  to  which  (he 
waters  descend,  the  number  and  length  of  the  canals, 
the  sfowness  of  the  cireniation,  the  length  of  time  that 
it  has  been  estaUished,  and  the  numtwr  and  extent  of 
the  nvasses  of  water  traversed,  If  there  be  any  such  in 
the  lines  of  passa^. 

(257.)  A multitude  of  results  have  been  obtained 
respecting^  the  temperature  of  springs  in  mines,  of  the 
water  of  thnr  engine  pits,  and  also  of  (hose  great  inun- 
dations to  which  roinea  are  occasionally  subject,  but  (he 
coodusioiLs  derived  from  then  are  by  no  means  satis- 
factor)’.  In  many  of  them,  the  expressions  of  the  in- 
create  of  heat  which  have  been  found  in  the  same  mine, 
present  variations,  the  extent  of  which  infinitely  sur- 
passes that  which  might  be  admitted  as  resulting  from 
anomalies  arising  from  particular  circumstance  of  the 
rock,  or  from  those  Inaccuracies  to  which  observations 
of  this  kind  are  liable. 

(258.)  Another  disturbing  canse  arises  from  the  heat 
disengaged  by  the  workmen  and  the  lights,  which  pn>- 
duces  an  efiect  the  reverse  of  the  preceding.  Accord- 
ing to  (he  calculations  of  M.  Cordier,  the  grounds  of 
which  arc  added  in  a note,*  the  presence  of  two  hun- 
dred miners,  and  two  hundred  lamps  suitably  distri- 
buted. would  be  sufficient  to  raise  a volume  of  air, 
w hich  should  fill  a gallery  whose  length  is  656,900  feel, 
(nearly  124  miles,)  and  transverse  section  6 feet  by 
3 feet,  one  degree  of  Fahrenheit  in  an  liour. 


(259.)  M.  Clordier's  resfulls  respecting  the  draths  at  Mrteiw- 
which  a depression  of  a degree  of  Fahrenheiis  iher-  ®'"?.v* 
morneter  is  found,  are  exceedingly  variable.  They 
may  be  usefhl  to  our  readers  in  helping  them  onwards 
in  the  inveatigatioD,  and  we  therefore  subjoin  them. 

ObtervaHoni  derived  fivm  Springe  in  Jlftnes. 

1.  By  four  observations  made  in  three  mines  in 
Saxony,  the  depth  al  which  a depression  of  a degree  of 
Fahrenheit  is  found,  varies  from  102  to  64  feel,  mean 
83  feet 

2.  By  three  observations  made  at  Poullaouen,  in 
Bretague,  the  same  result  was  obtained,  from  351  (o 
82  feet,  mean  206  feet 

3.  By  four  observations  at  Huelgo^t,  a similar  result 
was  ohiained,  from  90  to  36  feet,  mean  57  f^t 

4.  By  one  observation  at  Dolcoalh,  45  feet  was 
obtained. 

5.  And  by  one  observation  made  at  Guanaxuato, 

46  feet. 

ObeertaHonM  made  on  the  Temprraturt  of  Water  in 
Engine-Pite  of  Miim. 

From  tbea*  obaervations  it  was  found,  that  the  depth 
eorresponding  to  the  increase  of  otic  degree  of  heat 
would  be,  in  round  numbers,  as  follows : 

1.  By  six  observations  made  in  four  mines  of  Corn- 
wall, fr^  87  to  27  feet  mean  32  feet 

2.  By  three  oiiwrvalions  made  in  three  mines  of 
Devonshire,  from  71  to  35  feet  mean  60  feet 

3.  By  one  observation  made  at  the  salt  mine  of 
Bex,  in  Switzerland,  49  feet. 

4.  And  by  two  observations  at  Poullaouen,  in  Bre- 
tagne, from  187  to  95  feet,  mean  116  fecL 

O^sertaAont  made  on  the  TemperalHre  of  Water  of 
great  JnnndatUmM  tn  ^tnes. 


* Acctmlii^  to  tbo  rescarchw  of  II.  Dcxprvtz  on  Anima]  Hcit,  t 
middlc-fizcd  mut  dtMaftgeai,  io  twenty>flDur  hooni,  by  respiration, 
a qunnlilr  nf  beil  eqaal  lo  lh*t  which  would  rutc  CHie  ounce  of 
wntcr  lo  lh)!>'^.709  Fahrenheit,  nid  ttlla  bent  It  only  ikree-fotutht  of 
tk«  quuiiily  produced  by  the  sftiae  iadiridud  during  that  tioDU. 
Hence  it  roilews  that  ibe  totd  best  dtMsgsged  in  la  hoar  is  eqai- 
valent  to  whni  would  nuM  4640  pounds  of  water  one  degree  of 
Fahrenheit.  Ry  etnploTing  tbr  ratio  1.000:02669,  which  accord- 
ing to  MM.  Renrd  and  Oe  U Roche  eepeenes  the  diifereace  of  tb« 
Sp«ci6c  Heals  of  water  and  air,  and  adopting  lh«  Specific  Gravity 
ponvesaed  by  air  at  a temperature  of  64°  of  Pabrenbeit,  It  is  fbaad 
that  a miner  divengages  bonrly  itptaittity  of  heat  capable  of  raising 
one  degree  of  Fahrenheit,  a cubic  mass  of  air  containing  34,466  feet, 
taken  at  iK«  temperatura  of  64*. 

Of  the  cfiecta  (Hudaced  by  the  Kghu  enployed  in  misrag  two 
eawv  aec«<eahly  ariaa,  according  as  ^ or  caMeaare  enptoyira.  If 
linaned  oil  be  eoiptoyed,  die  combvstion  of  one  ounce  will,  according 
to  Ibe  experimeau  of  Rumfurd,  raise  the  temperature  of  an  unnee  of 
water  to  16° .IS  of  Fahrenheit ; and  heace  Confer  remarks,  that  the 
presettce  of  a lamp  bmmiiig  16  granirwa  of  oil,  mcreasee  by  noe  de- 
irrve  of  Pabmaheit  the  temperature  of  a mass  of  air  of  126, uOO  cubic 
feet,  taken  at  the  before-mmliooed  tetnprralura  of  64°.  Thus,  four 
of  these  lamps  produce  about  as  much  heal  as  thne  workmen. 

Count  Rumford  also  found,  that  the  heat  fumidied  by  the  cembus. 
tion  of  one  cmnce  of  tdlow  raised  aa  ounce  nf  water  to  I6*.064 
Fahrenbeil  i and  hence  U follows  that,  in  a amgtc  hour,  the  light 
obtained  by  the  ccnsomplion  of  74  mmtnes  of  emidtex,  raiws  12,015 
cnbic  feet  of  air  orte  degree  of  Kaftreobeit's  scale,  taken  al  tbe  ori- 
ginal temperature  of  54*  Fahrenheit. 

These  facu  will  be  found  of  grca<  value  aad  iwgresSaace  to  our 
readers,  ia  pursuing  the  ioieresting  problem  of  the  Rarth'a  temper- 
ature, as  coonected  with  the  subject  of  muwe. 


From  these  obs«rvations  it  was  found,  that  the  depth 
corresponding  to  the  increasa  of  one  degree  Fahrenheit, 
will  be.  in  round  numbera,  m follows : 

1.  By  seven  observations,  mode  in  seven  mines  of 
(^mwall,  from  75  lo  23  feet,  meoii  52  feel. 

2.  By  one  obsen'atlon  in  a mine  of  Saxony,  63  feet 
8.  And  by  one  observation  at  HuelgoEt,  56  feet 

Latlig,  by  meant  of  Obtervaiiom  made  on  the  Temper- 
atwe  of  the  Rock  in  Minet, 

we  find  the  depth  oorreaponding  to  the  increase  of  one 
degree  of  heat  M follows: 

1.  By  two  scries  of  observations  made  during  two 
years,  in  two  points  of  the  mine  of  Beschert  GIQck,  in 
Saxony,  the  deplb  being  from  101  to  68  feel,  mean  84 
feet 

2.  By  four  series  of  observations  m«de  in  1815,  in 
four  points  of  the  mine  of  Alte  Hofinung  Gotes,  in 
Saxony,  from  175  to  64  feet  mean  93  feeL 

3.  By  two  observations  made  cursorily  ia  the  conso- 
lidated mines  in  Cornwall,  31  feet. 

4.  And  by  a series  of  observations  which  lasted  18 
nrtonlh.s.  in  a part  of  the  Dolcoath  mine,  54  leet. 

(260.)  Our  limits  will  nut  permit  us  to  do  justice  to 
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this  very  iroportani  subject,  axtd  we  can,  therefore,  only 
briefly  remark,  that  the  connection  existing  between 
aomc  of  the  motatkms  of  the  atmosphere  and  the 
internal  temperature  of  the  Gbhe,  renders  it  worthy  of 
a more  extended  inrestigalioo.  An  idea  started  by 
Cordier,  at  the  end  of  his  excellent  Paper,  opens  also 
a new  held  for  Philosophical  inquiry.  **  The  ditfrr* 
ences,*’  says  he,  **  between  the  results  collected  iti  the 
same  place,  do  not  depend  solely  upon  the  imperfect 
nature  of  the  experiments,  but  also  upon  a certain  irre- 
gularity in  the  distribution  of  the  subterranean  heat 
in  dUfcrenl  Countries-’*  This  idea,  replete  with  inter- 
est both  to  the  Meteorologist  and  the  Geologist, 
will,  we  trust,  be  edectunlly  explored  by  the  many 
aclive  and  patient  cultivators  of  natural  knowledge 
with  which  happily  the  present  period  abounds.*  In 
the  mean  time  we  must  nut  omit  the  oliservation  of 
Mr.  Fox,  that  " (he  Isothermal  lines  witiiiii  the  Earth 


may  in  some  measure  coincide  with  the  form  of  its  U«uer> 
surface.**  *lw- 

(261.)  We  hste  only  room  to  add  the  single  remark, 
that  the  lower  strau  of  the  atmosphere  are  also  in- 
fluenced  by  the  temperature  of  the  waters  of  the  Ocean ; ***** 

and  forming  as  they  do  so  coniiiderable  a portion  of 
the  Globe,  could  not  be  omitted  in  an  inquiry  of  this 
kind-  Although  the  sea  radiates  leas  absolute  beat 
than  continents,  it  exercises  an  important  effect  on  the 
portion  of  (be  atmosphere  resting  on  it,  in  consequence 
of  evaporation.  It  sends  the  particles  of  water  which 
are  cooled,  and  therefore  heavier,  towards  the  bottom ; 
and  it  is  heated  again,  or  cooled,  by  the  currents  di- 
rected from  the  Equator  to  the  Poles,  or  by  the  mix- 
ture of  the  superior  and  inferior  strata  on  the  sides  of 
banks.  Having  also  alluded  to  some  of  the  phenomena 
connected  with  the  temperature  of  the  Ocean  in  a pre- 
ceding part  of  the  Paper,  we  conclude  by  adiUng 
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36*3 
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29.0 

13 
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2.0 
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33.8 
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57 
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7.0 
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29.0 
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36.0 

32.0 
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6.0 
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30.0 

29.0 

50 
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0.3 

Scoresby. 

1 III 

lUO 

31.0 

2.0 

Ditto. 

77  IS 

8 10 

16.0 

as. 3 

20 

29.3 

0.0 

Ditto. 

40 

29.3 

0.0 

60 

30.0 

0.7 

100 

30.0 

0.7 

7S  34 

10  SO 

25.0 

30.0 

20 

31.0 

1.0 

Ditto. 

40 

35.0 

5.0 

60 

34.0 

..  . . 

100 

34,7 

4.7 

Ditto. 

7S  16 

10  50 

16.0 

^.3 

20 

28.9 

0.3 
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50 

28.3 
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12.1 
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1.7 
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50 
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33.3 
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34.0 
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32.0 

io 
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30.0 
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34,5 
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32.0 
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73  35 
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34.0 
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34.0 

Parry. 
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Harbour 
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6 

30,0 

2.6 
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72  7 

19  11  W. 

43.0 

34.0 

118 

29.0 

s.o 
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76  0 

31.0 

30.5 

110 

30.25 

0.25 

Ditto. 

Tl  0 

73  0 

33.0 

32.0 

75 

32.25 

0.25 

Ditto. 

71  24 

71  0 

: 38.0 

35.0 

88 

33.0 

2.0 

Ditto. 
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' 59.5 
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32.0 
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31.5 
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' 34.0 

32.0 
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34.0 
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Ditto. 

• Wr  rpeotwntTid  (be  whole  of  Cordier**  Piper  to  the  putice- 
Ur  tueniioo  of  onr  readen.  A traatistion  of  it  miT  be  aeeii  ia 
the  Xth  afid  Xlib  bonbon  of  ttao  SdtiAur^k  Sew  Pkttoeofkuwi 


J«nrnai,  oJicod  by  Profeuor  Jameaon.  M.  Cordier  bos  al*o  beta 
occiipieil  with  somo  experiments  of  bit  owa  on  tliia  highly  imere«Unf 
tubjcct,  for  which  ibeleanod  wait  with  impatteaco. 


Digitized  by  Google 


M E T E O R O L O C, 


55 


PoSi(«OA. 

Tempertturc  of  lh« 

1 

l^tixvlat  1 

WaaOT. 

68”  O'  S. 

62*  yw. 

34*.0 

31»0 

60  0 

30.0 

34.5 

67  0 

48.5 

... . 

61  n 

31  12 

48.0 

47.5 

60  44 

59  20 

aaaa 

.... 

60  44 

59  20 

...a 

.... 

. ■ 

59  40 

47  46 

35.0 

37.0 

58  53 

48  12 

38.5 

38-5 

57  44 

47  31 

46.0 

45.0 

57  S9 

13  31 

50.0 

49.5 

57  36 

25  11 

49.0 

49  0 

57  0 

17  52 

50.5 

50.0 

56  59 

24  33 

49.0 

48.5 

59  4 

13  8 

72.5 

69.1 

39  27 

12  57 

71.1 

68.5 

37  3 

199  17 

63  0 

61.0 

36  9 

148  9 

73.0 

71.9 

.11- 

36  0 

15  0 

72.5 

75.0 

35  51 

147  38 

75.0 

72.0 

39  24 

199  26 

75.0 

74.0 

37  50 

153  22 

77.1 

77.0 

33  3 

181  56 

.... 

78.0 

M 30 

ki  ^ 

!!*.. 

S3.0 

9 25 

205  0 

85.7 

87.4 

9 21 

204  44 

84.0 

83.0 

8 59 

204  24 

85.0 

87.0 

S 55 

81.0 

81.0 

2 50 

83.1 

84. 5 

0 00 

75.5 

74.0 

0 00 

177  5 

83.0 

82.5 

0 56  S. 

146  16 

82.0 

82.0 

3 26 

7 59  B. 

73.0 

15  26 
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.... 

200  , 

29.0 
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28.0 

660  ' 

25.5 

260  ! 

39.0 

2.0 
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650  ; 
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140  1 

47.8 
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10 
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49.0 

1.0 
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13.1 
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10 
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1.5 

25 
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44.0 

27.9 

95 

74.7 

1.7 
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51.0 

21.0 
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62.0 

12.0 
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51.5 

25.5 

25 

75.0 

3.0 

50 

70.5 

7.5 

125 

61.5 

6 5 
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45.5 

37.6 
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49.5 

37.9 
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77.0 

6.0 
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66.2 

30.8 

10 

81.0 

0.0 

20 

81.0 

3.5 

85 

66.0 

8.0 

300 

55.0 

27.5 
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60.0 

2i.0 
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42.0 

31.0 

10 

79.0 
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68.5 

10.0 

80 
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0.0 

35 

49  5 

17.5 

100 

57.0 

2.0 
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51.5 

II.O 
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38.8 

I 16.1 
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Parry. 

DitUk 

Lord  Uulgravtk 
Parry. 

Hw». 

DitUk 

Oitlo. 

Ditto. 

Parry. 

Ditto. 

Capt.  Praoklla. 
Parry. 

Ditto. 

Ditto. 

Ditto. 

Kotzebat. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Kniwaitoni. 

KotxcbiM. 

Ditto. 

Ditto. 

Kru^nsUrv. 

Ditto. 

Ditto. 

S^oc. 

Kotioboo. 

Ditto. 

DiUn. 

BMb. 

Ditto. 

Nb’ain  and  Bayley. 

KuUebua. 

Kru»ec>*tcni. 

Wauchopt. 

Koiitbuo 

Ditto- 

Walri  and  Bayiry. 
Kotzebuv. 

W«W  a»d  Bayley. 

Bladh 

K.4MbiM. 


Soiar  Radialion. 

Solar  Radio.  (262.)  Of  the  geueral  Uwa  which  influence  the 
tioo.  radiation  of  caloric,  we  have  already  treated  tinder 

Heat.  It  will  be  our  object  in  this  part  of  the  Easay 
on  Meteorolo^.  to  direct  the  readers  alteniion  to  two 
beautiflil  examples  of  its  power,  denominated  »Soter  and 
Terrfiiruxi  Radiation. 

(263.)  Many  distinguished  Philosophers  have  been 
occupied  with  the  delicate  and  abslnise  i^earchea  con- 
nected with  the  general  question  of  radialioti;  but  before 
the  publication  of  Mr.  Daniell’s  MeUcroloocal  Euayt, 
the  subject  of  Solar  Radiation  had  hardly  been  eman- 
cipated from  the  region  of  conjecture.  Dr.  Wells,  it  is 
true,  in  his  Euay  on  had  shown  its  important 

relations  to  the  vegetable  kingdom,  but  scarcely  any 
accurate  attempts  had  been  made  to  estimate  the  de- 
gree of  Solar  influence  in  any  latitude,  or  at  any  clew 
tion  above  the  sesi. 

(264.)  Mr.  Daniell  published  his  E$»api  In  1823, 
and  it  may,  perhaps,  surprise  the  reader  of  an  after  Age 
to  learn,  that  at  that  date,  and  even  at  the  time  at 


,l.ich  *e  sr,  wrilinir.  no  «li»f»clory  an.wer  can 
riv«  lo  the  que.tion-Wh»ri.  ihe  m.x.mum  c.  onBc  “ 

mpressiun  which  plants  ore  subject  to  in  any  lalituae  tars  of  iti 
\nd  influenced  as  the  atmosphere  is  by  the  racing  tern-  power, 
peraiures  of  the  terrestrial  substances  acted  upon  by 
the  Solar  power,  it  becomes  an  interesting  branch  of 
Meteorological  inquiry  lo  examine,  in  all  its  generality, 
the  principal  conditions  of  this  problem.  , , ^ d i ‘ 

(265.)  We  shall,  therefore,  direct  the  reader^s  alien- 
lion,  in  the  finh  phMe,  to  Mr.  Daniell’,  re«.rche,  on 
this  .ubieet,  and  briefly  review  «jme  of  the  objee- 
lion,  that  have  been  ur^  ajcainvt  them ; at  th«  aame 
time  eameatly  iropreaaing  the  importance  of  the 
question  on  the  attention  of  the  Philoaophical  mqoirer. 

The  thermometer  employed  by  Mr.  Daniell  lo 
periment,  on  Solar  Radiaflon  wa.  of  the  raster  kind, 
of  a lar«  range,  having  its  bulb  covered  with  black 
wool,  and  placed  for  observation  about  an  inch  above 
the  Southern  border  of  some  garden  mould,  with  a full 
exposure  to  the  Sun.  Mr.  Darnell’s  remits  are  con- 
tained in  the  following  Table. 
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Table  XLIX. 


ICuathi. 

’UMM  (MO- 

wt 

(It*  air. 

SfaaaiBasl- 

STimTimIb 

1 VUUMJB 
a«<».#MUr 
raeaauB. 

Jinasry  

39-A 

4M 

12* 

PebrusTy 

42.4 

10.1 

36 

March 

50.1 

16.0 

40 

Apnt  ,,,, 

57.7 

28.1 

47 

Mat 

62.9 

30.5 

'57 

Juoe 

69.4 

39.9 

65 

Joly  - . , ,, 

69.2 

35.8 

55 

Aueant . . 

70.1 

33.1 

59 

September.... 

65.6 

32,7 

54 

Ocioberr,  * 

55,7 

27.5 

43 

NoTMsber , , 

47.5 

6.7 

24 

December 

43.2 

5.4 

12 

(268.)  In  the  neii  Table,  derived  alao  from  the  iimii,  - 
authority  of  Mr.  Daniell,  are  recorded  the  mean  reaulu  olojy. 
of  five  other  aeU  of  eiperimenu.  directed  to  the  some  v— 
point. 

Table  LI. 


Soltr  R*dilk 
Uoo  v»ri«« 
with  th« 
cIiaaiKw, 


ifid  ah*o 
durii^  the 
iiifferent 
hoan  of  the 
J.JT. 


iiirnu  la 
liiustniM  it. 


(i^.)  From  this  Table  it  appeara,  that  the  power  of 
the  Solar  Radiation  variea  with  the  declination  The 
prealeai  intemily.  it  will  be  remarked,  oceura  in  June 
whde  the  maiimum  mean  temperature  of  the  atmo. 
sphere  does  not  uke  place  till  July,  This  beautiful 
arrangement  of  nature  has  no  doubt,  as  Mr.  Daniell  pro- 
perly  remftrk&a  an  impurlant  influence  upon  the  processes 
of  (ructiflcalion,  in  the  whole  range  of  the  vegetable  king. 
°®“.’  are  well  aware  of  the  advantan 

of  direct  Solar  heat  in  the  flowering  of  wheat  and  oUict 
com  crops;  an  advantage  which  is  never  compensated 
by  any  elevaUou  of  temperature  under  a cloud^  aky 
(267.)  But  only  does  the  power  of  the  Solar 
Hadiation  Tary  with  the  declinatiim,  and  chann  with  the 
succcsaiTc  seasons  of  the  year,  but  durio;  the  day  it 
hkewiM  undergoes  great  modifications,  increasing  with 
the  altitude  of  the  sun  from  its  appearance  in  the  East 
until  It  has  a Hale  passed  iu  meridian  splendour;  and 
again  declining,  till  evening.  In  order  to  determine  the 
sy^  of  changes,  Mr.  Daniell  selected  a perfectly  calm 
Md  cloudless  day  in  June,  and  hit  resiUu  are  regutered 
in  the  following  Talile.  ^ 

Tailb  Le 


j Ttew. 

rar*. 

1 M.  9i 

32*  i 

UiJ 

46 

llj 

55 

lii 

63  1 

P,  M.  li 

65 

63 

58 

49 

35 

29 

TemsMtsewa 
••(b*  M. 


A.  H.  9^ 

1?‘ 

"I 

12 

f.U.  01 
1 

H 

2 

n 

3 

4 

4* 

5 

5:4 


03* 

103 

111 

119 

124 

125 
129 
132 
141 
140 
143 
139 
138 
132 
124 
123 
112 
10< 
100 


69» 

69 

704 

71 

72| 

73 

74 
74i 

75 
751 

76 
761 

77 

76 

77 
76 
75 
73 


25* 

34 

40i 

48 

624 

52| 

56 

58 

661 

65 

67* 

62 

61* 

55 

48 

46 

36 

31 

27 


(269.)  At  the  time  Captain  Sabine  was  engaged  CtpuiA  s*. 
in  his  inquiries  with  Captain  Kater's  pendulum  in  bine'iexpgtw 
the  tropical  regions,  he  undertook  to  repeat  Mr.  n™««noei 
Daniell  s experiments.  His  first  obeervations  were 
■ade  at  Sierra  Leone,  and  arc  recorded  in  the  two 
succeeding  Tables.  The  numbers  in  the  column  marked  Uoae. 

1,  are  the  means  of  two  thermometers,  one  having  a 
silvered  and  the  other  a blackened  bulb.  Tliose  re- 
corded in  No.  2.  were  derived  from  a thermometer 
with  a blackened  bulb.  The  wults  of  No.  3.  are  from 
a similar  thermometer  placed  in  tocuo  in  a glass-case. 

No.  4.  indicates  the  temperature  derived  from  a ther- 
mometer in  the  same  gla.ss-case  with  No.  8.  but  haring 
its  bulb  enclosed  in  a double  case  of  polished  silver, 
not  in  contact  with  the  glass  or  bulb.  No.  5.  denotes 
the  numbers  derived  from  a dificrential  thermometer 
placed  In  eocuo,  the  sentient  bail  being  coloured  dark, 
and  the  other  enclosed  in  a double  case  of  polished 
silver.  The  divisions  of  this  last  were  according  to 
the  mJIleaimal  scale. 


TasIsB  LII. 


*5^  Wi.|»a.a.|o«w 

Ka-A 

Na.  « 

'DlOkr 

Na-k 

||  fttaervuMa.  i 

A.M.l“h  79*3  95*.0|l5*J 

llO’O 

_ 

70* 

i 1 

II  80.0'93.0jl3.0 

109.0 

— 

78 

12  SO. 2191.5  11,3 

105.0 

_ 

82 

[HaM. 

P.M.  1 6I,|'88.0  ii.!| 

109.0 

102 

7.0 

81 

{ t Mora  rker  aa4 

2 80.985.0  4.1 

109.5,102 

7,5 

64 

U wi*4  fmkeai^. 
UgM  eloedt. 

3 83.491.o!  7.6' 

118.0  107 

11.0 

TO 

Clrer. 

4 'S2.9  8u.ol  T.l 

116.0  108 

8.0 

53 

dytef  away. 

S 81.483. si  2.1 

100.0 

98 

2.0 



5*60.0  81.51  !.5« 

' ii 

86.0 

86 

0.0 

- 

Meini 124i 


7^4  I ilk 
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M«i»or 

oJofjf. 


Table  LIIL 


}M«t. 

1. 

t>«.s 

K*.S 

K*.4. 

rMBW.; 

N»x! 

M«nb4- 

A.  M.  9 

so.*o 

95*, 0 

15-.0 

no> 

102* 

8*  j 

69*  j 

10 

so. 5 

93.0 

12.5 

110 

105 

5 

79  1 

11 

so.o 

94.0 

14.0 

no 

105 

5 

66  . 

12 

80.2 

98.5 

18.3 

115 

108 

7 

93  1 

P.  M.  I 

80.6 

98.0 

15.2 

118 

108 

10 

88 

2 

81.0 

97.0 

16.0 

119 

no 

8 

77  ! 

3 

83.0 

90.5 

7,5 

113 

105 

8 

69  ‘ 

4 

82.5 

89.5 

7.0 

109.5 

103 

7.5 

59 

Farther  ex*  (270.)  Other  ex{>eriixients  tendinis  lo  like  results 
perimeott  were  perfurmctl  by  Captain  Sabine,  at  Bahia,  on  the 
coast  of  Braxi],  and  at  Port  Royal  in  the  Island  of 
Jamaica;  and  frrjtn  their  united  testimony,  comparetl 
with  that  derived  from  his  own  experiments  in  London, 
Mr<  Daniel!  was  led  to  the  conclusion,  that  the  inten* 
sity  of  the  Solar  Radiation  diminishes  as  we  approach 
the  Equator.  This  disting^iiished  Meleorolog^ist  be> 
came,  also,  confirmed  in  his  views  on  the  subject,  when, 
by  referring  lo  some  experimetilH  performed  by  Cap- 
' tain  Parry  at  Melville  Island,  he  found  ^eater  effects 
recorded  than  were  obtained  in  the  same  month,  in 
the  vicinity  of  London,  thereby  intimating;  an  Increase 
of  Solar  Radiation  as  wc  advance  to  the  North.  'i1je 
results  fur  Melville  Island  are  entered  in  the  next 
Table. 


Table  LIV, 


Otw. 

Tiow. 

a«n. 

Ihate. 

rwwn  II 

Usrch  16. 

A.M.  9*> 

+24« 

“24 

48 

10 

+2? 

-23 

50 

11 

+^8J 

-22 

504 

12 

+29 

-21 

50 

P.N.  3 

+19 

-13 

32 

March  25. 

12 

+30 

-25 

55 

P.M.  1 

+17 

-22 

39 

2 

+25 

-22 

47 

3 

+21 

-22 

43 

Scorcffay’s  (271.)  Mr.  DanielVs  views  on  this  subject  were, 
moreover,  alrenifthened  by  some  interesting  remarks  of 
Scoresby.  in  his  Account  of  the  Arctic  Regiont.  The 
force  of  the  Sun's  rays,  observes  that  enterprising  man, 
is  aometimes  remarkable.  Where  they  fall  upon  the 
anow'Clad  surface  of  the  ice,  or  land,  they  are  in  a 
great  measure  reflected,  without  producing  any  mate- 
rial elevation  nf  temperature ; but  when  they  impinge 
on  the  black  exterior  of  a ship,  the  pitch  on  one  side 
occasionally  becomes  fluid,  while  ice  is  rapidly  gene- 
rated at  the  other;  or,  while  a thermometer  placed 
against  the  black  paint-work  on  which  the  Sun  shines, 
ii^icates  a temperature  of  or  90^,  or  even  more,  a 
cold  of  20"  is  sometimes  round  to  prevail  on  the  op- 
Maitc  aide  of  the  ship.  Hiis  remarkable  force  of  the 
Sun’s  rays  Is  accompanied  with  a corresponding  inten- 
aity  of  light. 

VOL.  V. 


(272.)  To  form  some  estimate  of  the  temperature  M^c«or- 
rcferrctl  In  by  Mr  Scoreshy,  the  author  of  the  Mcltoro-  ©loxv. 
logical  Eaayt  performed  the  folluwing  experiment. 

He  covered  ihe  bulb  of  a thermometer  with  pilch  to  Bsnieir* 
the  thickness  of  about  one-tenth  of  an  inch,  and  suf-  Jhe^r**r- 
fered  it  to  remain  till  it  had  become  quite  hard.  He  nures 
then  held  it  at  some  distance  from  afire,  and  rernarked  ferred  toby 
the  following  temperatures.  At  110°  the  pilch  might 
have  been  moulded  into  any  fonq,  and  from  120°  lo 
ISC'*  it  rapidly  approached  fluidity,  and  at  the  latter 
temperature  dropped  from  the  ball.  The  degree  de- 
noted cannot,  therefore,  be  placed  lower  titan  120°; 
und  if  ice  were  forming  at  the  same  time  in  Ihe  shade, 
the  force  of  the  Solar  Radiation  could  not,  Mr.  Daniell 
observes,  have  been  less  than  90°. 

(27.3.)  Another  observation  of  Mr.  Scoresby  is  ad*  Aavther 
duced  by  Mr.  Daniell  in  confirmation  of  the  subject.  oJwefvttioa 
The  Sun  broke  through  the  clouds,  says  Uic  former 
observer,  and  produced  a |}Oweiful  effect  upon  the  teru- 
pemture.  At  two  a.  m.  the  thermometer  was  3°  or  4° 
below  xcro.  At  cigitt  o’clock  it  was  -f-  6°,  and  at  ten 
a.  m.  about  14°  in  the  shade.  But  Uie  genial  influence 
of  the  Sun  was  still  more  striking.  In  sheltered  air,  It 
produced  the  feeling  of  warmth ; the  black  paint-work 
of  the  side  of  the  ship,  on  which  the  Sun  shone,  was 
heated  to  a temperature  of  90°  or  100°,  and  the  pitch 
about  the  bends  became  fluid.  Thus,  while  on  one 
side  was  uncommon  warmth,  on  the  other  was  intense 
freezing.  The  radiating  force  of  the  Sun.  therefore, 
must,  Mr.  Daniell  thinks,  have  been  80°  in  the  month 
of  April. 

(274.)  Since  the  publication  of  Mr.  Daniell’s  Obwn»> 

the  subject  of  Solar  Radiation  in  the  Polar  regions  has  tioei  on 
been  resumed  by  Dr.  Richardson,  the  naturalist  to  the  Pol«r 
the  expedition  under  Captain  Franklin,  and  pursued 
with  an  earnestness  wortliy  of  their  splendid  enter-  Hwk*  mJ** 
prise.  In  an  Appendix  to  Captain  Franklin's  Second  K«nd>ll 
Journey,  Dr.  Richardson,  Captain  Back,  and  Lieu- 
tenant Kendall  have  furnished  the  results  of  many 
interesting  experiments ; and,  although  they  are  not  In 
all  ca.ses  capable  of  contparison  with  each  other,  in  con- 
sequence (if  the  different  results  obtained  by  mercurial 
an(l  spiril-of-wine  thermometers,  yet  many  most  valu- 
able conclusions  may  be  drawn  from  them. 

(275.)  In  the  first  place  It  may  be  fairly  inferred  Solir 
from  the  register  kept  by  Captain  Back  and  Lieu-  Rwtisiioa 
tenant  Kendsll,  that  the  force  of  Solar  Radiation  varies 
with  the  declination,  and  is  some  function  of  it  litis  “** 

will  be  apparent  from  the  next  Table,  which,  though 
not  embracing  the  whole  circuit  of  the  year,  affui^ 
very  strong  evidence  in  favour  of  such  a suppoailioo. 

Table  LV. 


r-. 

•nucMiM. 

1826 

November 

10“.78 

December 

6.99 

1927 

January 

16.29 

February 

34.59 

March 

45.16 

April 

53.18 
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Co«firm«d 
bf  wmu 
cxpeH* 
M«nts  of 
RichanisoB. 


Variort* 
maatma 
obtamc4  ia 
tha  Polar 
rrgioiu. 


These  results  were  obtained  bfthe  aid  of  spirit  ther* 
mometers ; the  bulb  of  that  exposed  to  the  solar  in- 
fluence bein;;  covered  with  thin  paper,  blackened  with 
China  ink  and  indigo,  and  sheltered  from  the  wind  bj 
a thill  glass  buttle,  and  the  other  protected  from  the 
effects  of  radiation  by  two  metal  cylinders.*  The  hours 
of  observation  from  which  the  results  of  the  preceding 
Table  were  deduced,  were  8.  10,  and  11  k.  M.,  and  1, 
2,  and  4 P.  H. ; and  after  the  middle  of  February,  an 
observation  was  also  regularly  made  at  noon.  Hie 
maximum  excess  of  temperature  derived  from  the  direct 
action  of  the  Sun  above  the  tem|>erature  indicated  at 
the  same  time  by  the  thermometer  in  the  metal  cylin* 
ders  was  always  recorded  by  the  obeervers. 

(276.)  The  same  principle  also  is  confirmed  in  some 
degree  by  the  results  obtained  for  the  months  of  May, 
July,  and  August,  by  Dr.  Richardson,  with  the  aid  of 
mercurial  thermometers  employed  under  the  same  cir- 
cumstances as  the  preceding.  These  are  shown  in  the 
next  Table, -and  though  so  limited  and  brief,  are  to  be 
highly  valued,  in  the  infancy  of  an  inquiry  like  the  pre- 
sent obtained  as  they  were  under  circumstances  so 
trying  and  difficult 


Table  LVl. 


If  MB. 

IIM  r«r«« 

WIUdlMM. 

1827 

May 

30=.S9 

July 

28.00 

August 

26.12 

It  must  be  remarked,  however,  that  some  little  un- 
certainty exists  in  the  numbers  from  which  the  results 
for  July  and  August  were  obtained,  on  account  of  the 
observer,  Mr.  Dense,  having  lent  his  watch  to  the 
Eastern  detachment  of  the  ex)>edition.  a sacrifice  which 
wa**  however  repaid  by  other  interesting  results. 

(277.)  The  following  Table  contains  the  maximum 
temperatures  that  occurred  during  the  expedition,  con- 
nected with  the  Solar  Radiation,  the  highest  and  lowest 
temperatures  of  the  air  in  the  shade,  and  the  difference 
between  Uie  temperature  at  stinrise,  which  was  gene- 
rally the  lowest  in  the  twenty-four  hours,  and  l^at 
two  p.  M.,  which,  on  an  average,  was  the  highest.  All 
the  observations  are  thrown  into  periods  of  ten  or 
eleven  days. 


* The  thernwneter  was  eRcloeed  hi  s brsM  CTlinder,  so  iach  tod 
B btlf  IB  dUmfief,  tiBvinj  b cover  and  botiom  of  the  nne  trutcriBl, 
fitted  tcKHciy  to  obltm  * free  Co  tho  eir.  TbU  brsee  cyliR- 

der  «M  shut  up  in  another  cylioder  of  tiaued  iron,  four  iachei  in 
diaaioter,  whirii  a1»o  ifiTt  free  adninwe  to  the  tir.  Thif  apparatua 
cenptetelj  aatwered  the  ioteoded  purpoat;  (or  even  wheo  Ute  Sub 
■hoae  brightly  oB  the  outer  case,  the  eocloa^  tbrnnometer  iadicaled 

B.%  low.  and  rrequandy  a lower  tempersiure,  than  one  huBg  to  the 
most  aLady  spot  that  coaid  be  scloctW. 


(278.)  Amidst  the  checrlca^  solitude  of  the  fort  im-  Horary  ob- 
morlalized  by  the  name  of  the  English  Franklin,  the  **[^*’1*”* 
entire  month  of  May.  and  the  greater  portions  of  July  m***  juJl"* 
and  August,  were  dedicated  ui  the  object  of  watching  and  Aufuii. 
the  power  of  the  Solar  Radiation,  during  manysiicce&sive 
hours  of  the  day.  In  the  next  Table  the  results  of 
the  first  roentioiied  month  are  recorded,  and  embrace 
twelve  successive  observations  for  each  day.  the  maxima 
being  all  denoted  by  aatcriski. 
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Veieor-  (279.)  The  means  of  the  successive  columns  of  this 
«*oCT-  valuable  Tabic  are  recorded  in  that  which  neit  follows ; 
and  it  appears  from  a comparison  of  the  dificrent  nu- 
roerical  results,  that  the  force  of  Solar  Radiation  is  at 
forcaof  maximum  when  Uie  Sun  is  on  the  meridian,  but 

SoUr  that  the  greatest  temperature  in  the  shade  occura  an 
tUdiatioa.  hour  later.  The  livjlar  Radiation  increases  also  from 
the  morning  to  noon,  and  declines  from  noon  to  the 
evening. 


Table  LIX. 


Mawa. 

Iher. 

.W««n  T«m- 

■■■■■i'  — itw 

ShaUbr* 

MwiwmJ 

TVarawnpot. 

TtMtUMBM* 
In  )k» 
SamtUm. 

N.,. 

A.M.  5 

3J-J9 

6 

36.66 

20.41 

9 

38,10 

23.83 

10 

39.02 

26.58 

11 

40.47 

30.09 

Noon 

41.42 

30.75 

P.M.  1 

41. T3 

30.15 

2 

41. C5 

26.27 

3 

41.61 

23.70 

4 

41.17 

21.14 

5 

40.59 

IS. 14 

6 

39.45 

15.56 

Grtphical  (260.)  Bj  contrasting  also  the  la.st  Table  with  the 
iliutiranoD  horarj  ohsenralions  of  Mr.  Daniell,  given  in  Table 
of*^l*^**R*^  XLIX.,  we  shall  arrive  at  some  other  useful  results. 

To  enable  us  to  make  this  comparison  more  readily, 
the  Polar  have  in  some  degree  anticipated  a subject  into  which 

rafioBtaixl  we  shall  hereaf  ter  enter  more  fully,  the  method  of  exh!> 
to  LAodoci.  biting  the  alterations  of  atmospheric  phenomena  by 
means  of  graphical  illustrations.  For  this  purpose  fig.  4 
ha*  been  conalnicted  from  the  Tables  last  quoted.  The 
horizontal  line  AB  in  the  diagram  is  divided  so  as  to 
represent  the  times  at  which  the  observations  were 
made ; and  the  vertical  lines  springing  from  it  repre- 
sent the  mean  temperatures  in  the  shade,  and  the  effect* 
of  the  solar  radiation.  Hence  the  curve  F F denotes 
the  mean  temperature  in  the  shade  as  recorded  in  Table 
LIX.,  and  the  still  more  irregular  and  dotted  lineC  D the 
measure  of  the  Solar  Radiation.  The  nearly  uniform 
line  I K also  in  the  diagram,  denotes  the  temperature 
in  the  shade,  a*  registered  in  Table  XLIX.,  and  the 
towering  doited  curve  (i  H represents,  in  like  maimer, 
the  unequal  and  varied  effects  of  the  Sun's  radiating 
power.  The  maximum  temperature  of  the  air  tn  the 
shade  for  each  hour  during  the  month  is  denoted  by 
the  line  L M,  and  the  greatest  power  of  the  Solar 
Radiation  for  the  same  hours,  by  the  dotted  line  N O. 
Remark*  There  is  one  thing,  however,  which  we  must 

rerjuiu*  Vo  ™®Rdon  with  regard  to  this  comparison,  and  that  is, 
i^Ncom.  the  curves  for  the  Polar  regions  have  been  constructed 
jiHfiton,  for  the  means  of  an  entire  month,  whereas  those  repre- 
sentihg  the  labours  of  Mr.  Daniel)  are  confined  to  a 
single  day.  At  the  same  lime  we  must  also  hear  in 
mind,  that  one  system  of  results  belongs  to  May  and 
llic  other  to  June.  Such  are  the  limited  materials  we 


have  to  work  with,  that  can  oSer  no  better  method  Meteor* 
of  comparison. 

(282.)  If  we  consider  for  a.  moment  these  different 
curves,  one  of  the  most  obvious  results  ia,  that 
power  of  Solar  Radiation  in  the  temperate  and  fri^d 
zones  is  by  no  means  the  same.  In  the  former  region  cil  ei»rs«i 
it  would  seem  as  if  the  Solar  power  was  much  more 
capricious  in  its  changes,  than  in  the  colder  regions  of 
the  North.  Tlie  liorary  changes  are  much  more  rapid, 
and  the  entire  af-jweta  of  the  curves  are  different. 

(2S3.)  Dr.  Richardson  remarks,  that  the  intensity  of  Dr.  Rh 
the  S<»lar  Radiation  shown  by  the  blackened  iher- 
momeler  was  generally  greatest  when  the  sky  was 
a deep  blue  colour,  and  it  was  not  much  affected  by  iBiensitvuf 
senttered  clouds,  however  dense,  unless  they  passed  Solar  lUifia- 
over  (he  face  of  the  Sun.  The  temperature  prefaced  d<m. 
by  the  Sun'a  rays  (except  when  the  exposed  ihcr- 
niometer  was  cooled  by  Southerly  winds)  generally  in- 
creased, as  might  have  been  expected,  gradually  from 
sunrise  to  noon,  and  decreased  again  to  sunset,  but 
on  an  average  the  radiation  was  found  to  he  more 
powerful  in  the  forenoon,  than  at  corresponding  alti- 
tudes of  the  Sun  in  the  afternoon.  Dr.  Richardson 
also  found  the  radiation  to  be  much  stronger  in  the 
Spring  months  when  the  ground  was  covered  with 
snnw,  than  in  the  summer  months  when  the  altitude  of 
the  Sun  was  greater. 

(284.)  The  difference  of  intensity  of  the  .Solar  Rndia-  tnieasity 
lion  at  equal  altitudes  of  the  Sun  Is,  Dr.  Richardson  ima- 
cines.  dependent  upon  variations  in  the  deameas  of 

C*  • 1 < penileot  oo 

the  atmosphere;  and,  perhaps,  Uie  greater  transparency 
of  the  air  in  the  Spring,  belore  the  snow  disappears.  ee««nrUie 
may,  as  he  emteeivea,  l>e  explained  somewhat  as  follows.  atmu*pltere 
In  the  month  of  March,  forexamjile,  the  Sun  in  the  lati- 
tude of  Port  Franklin  has  Mifhcieni  power  to  heat  the  at- 
mosphere considerably;  but  the  snow  then  lies  unmelied 
on  the  ground,  and  the  temperature  sinks  very  low  in  (he 
night,  frequently  os  low  as  it  does  at  any  time  during  the 
winter.  Hence  the  cold,  during  the  ni^t.  causes  much 
of  the  moisture  of  the  atmosphere  to  be  deposited  in 
(he  form  of  hoar  frost;  whilst,  on  the  other  hand,  (he 
warmth  which  the  air  acquires  after  sunrise  render*  its 
solvent  power  greater  than  the  slow  evaporation  from 
SHOW,  cooled  most  frequently  below  zero,  can  satisfy. 

The  consequence  is,  that  all  the  haze  or  mist  floating 
In  the  air  is  completely  dissolved  shortly  after  sunrise, 
and  the  sky  becomes  clear  to  a degree  which  ia  un- 
known there  in  the  summer,  or  in  any  season  in  more 
Southerly  latitude*.  The  greater  haziness  of  the  sky 
after  (he  Sun  has  pa.ssed  the  meridian,  probably  de- 
pends In  some  deg^ve  on  the  currents  of  air  produced 
by  the  heat  of  the  Sun,  mingling  portions  of  the  atmo- 
sphere at  different  temperature*. 

(2S5.I  During  (he  summer,  the  power  of  the  Sun  $o]«r  Radio* 
Was  perceived  to  t>e  the  greatest,  when  partial  thunder-  liongrvates 
clouds  were  floating  over  a deep  blue  sky,  and  alter  a par- 
few  large  drops  of  rain  hod  fallen.  When  the  Sun  shone 
out  at  such  times,  its  heat.  Dr.  Richardson  remarks,  vaUetj,  ^ 
was  very  tipprcssivc. 

(28ti.)  Tlie  highest  peak  of  a chain  of  hill*,  distant 
almut  forty  miles  from  Bear  I^akc,  was  visible  in  clear 
weather  ; and  in  particular  stale*  of  the  otmos]>here  a 
considerable  portion  of  the  range  w a.s  seen,  so  that  the 
amount  of  refraction  of  the  air  was  in  some  degree  Connected 

indicaletl  by  the  extent  of  hill  that  appeared  over  the  with  r«rrec- 

low  intervening  grounds.  The  refraction  measured  iu  tiou. 
this  way  was  greatest  in  acleiir  sky,  when  the  tempera- 
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Mvteor-  tare  had  been  very  low  in  the  night,  but  was  rising 
rapidly  in  the  day,  evidently  through  the  in6uence  of 
Solar  Radiation. 

(2S7.)  Tlie  whole  of  Mr.  Daniell’s  inquiries  led  him 
to  the  conclusion,  that  the  power  of  Solar  Radiation  in 
the  atmosphere  increases  from  the  Equator  to  the 
ObiMikofl*  l^oles.  This  opinion  of  Mr.  Daniell  has  not  boon  with* 
ioNir.  D«*  out  its  opponents.  In  the  Annala  ChimU  fur 
aieir*  coo-  August  1S24,  the  accuracy  of  the  experiments  on  whicti 
it  is  grounded,  has  been  questioned.  It  has  been 
tioo  IB-  urged  that  the  thermometers  were  influenced  by  the 
from  v^^tation  on  which  tliey  rested,  that  they  were  not 
th«  Br]iuu»r  always  placed  at  equal  distances  from  the  ground  and 
In  die vegetation  which  covered  it,  nor  were  they 
naht  rff  * secured  from  the  oction  of  currents  of  air.  Mr, 

Chmtf.  Daniell,  in  his  reply  to  these  objections  in  the  XV'Illth 
volume  of  the  Journal  of  the  Royal  Institution,  ob- 
servea  that  there  is  ample  room  for  allowances  of  this 
kind,  and  yet  to  save  the  conclusion,  that  the  power  of 
Solar  Radiation  is  leaa  between  the  tropica  than  in 
higher  latitudes. 

Mr.  FofgoS  (28S.)  Mr.  Fo^o  in  adverting  to  the  same  subject, 
in  the  XXVIIth  number  of  tlie  Edinbureh  Philo»ophical 
Journal^  is  of  opinion,  that  Mr.  Daniell  ha.s  confounded 
the  actual  power  of  the  Sun's  rays  with  the  excess  of 
temperature  indicated  by  a thermometer  exposed  to  the 
Sun  above  the  temperature  of  the  air,  and  that  the 
ailuations  of  the  thermometers  of  observation  were  not 
free  from  objection.  Captain  Sabine's  thermometer 
with  a blackened  bulb,  and  covered  with  block  wool, 
when  placed  on  grow,  did  not,  Mr.  Fogiro  thinks,  pre- 
sent the  full  measure  of  the  solar  influence  in  the 
experiments  at  Bahia.  In  support  of  this  opinion,  he 
adduces  some  experiments  of  his  own,  performed  near 
Hi*  ctperi-  Edinburgh,  on  the  7th  of  July.  On  a part  of  that 
day,  when  the  temperature  of  the  air  was  Sy'^,  with  a 
brisk  wind,  he  exposed  a large  thennometer,  having  its 
ball  covered  with  black  wool,  to  the  direct  rays  uf  the 
Sun,  but  unsheltered  from  the  wind.  On  exposing  the 
insiniment  to  the  direct  action  of  the  Sun,  it  rose  to 
95^  in  ten  minutes.  By  laying  it  horizuniaily  on  short 
grass,  it  fell  to  60^ ; but  on  restoring  it  to  its  former 
situation,  it  again  rose  to  94^.  On  the  29th  of  the 
same  month,  at  3^  10*  p.  st.,  the  same  thermometer, 
which  had  been  exposed  all  day  in  a sheltered  corner, 
rose  to  150'^;  when  another  instrument,  similarly  pre- 
pared, and  resting  in  contact  with  the  herbage,  indi- 
cated only  U9^.  On  the  same  day  at  two  p.  m.  the 
former  thermometer  indicated  14(i^,  and  the  latter 
110°.  Mr.  Foggo,  tlierefore,  remarks,  that  we  have 
here  a difference  of  30°,  arising  solely  from  the  manner 
in  which  the  instruments  were  exposed. 

Tropical  (2S9.)  These  experiments  are,  however,  too  few  in 
ohiirvatioos  number  to  ground  any  hypothesis  on ; but  they,  never- 
theless, open  some  room  for  supposing  that,  in  the 
observatoius  performed  in  the  tropical  regions,  the  full 
mea.siire  of  the  solar  influence  was  not  obtaine<l;  and 
we  have  indirect  evidence  from  other  quarters  to 
strengthen  such  a view.  Many  detached  observations 
exist  in  the  writings  of  diflerent  travellers  respecting 
the  heat  measured  with  naked  thermometers,  which 
seem  to  indicate  a much  higher  measure  of  the  solar 
influence.  In  Calfruria,  Mr.  Barrow  saw  an  exposed 
Uiermomcter  mark  106°.  The  roisHionary  Campbell, 
during  bis  interesting  journey  in  (he  winter  through  the 
Country  of  the  Botchuanas,  when  the  air  at  eight  a.  m. 
was  saw  (he  thermometer  in  the  sun  at  uoon  rise 


lo  94°.  At  Gondar,  Mr.  Bruce  mentions  a tempernture  M*te^>r* 
of  113°;  while  at  Benares  110°,  113°,  and  118°  re-  oUjfy. 
spectively  are  recorded. 

(29<».)  Other  detached  ol>servations  respecting  (he  Temj«ef«- 
temi>eratiire  of  the  Earth,  where  it  has  been  fully  ex-  ta«»‘>fthe 
posed  to  the  effects  of  insolation,  tend  also  to  strengthen  ^“‘*7 
the  supposition  that  the  Solar  Radiation  U greater  in 
the  tropical  regions  than  the  observations  of  Captain 
Subine  would  seem  to  indicate.  At  Sierra  Leone, 

Dr.  Winterbottom  raw  a thermometer  placed  on  the 
ground  rise  to  138°.  Humboldt  also  gives  many  in- 
stances of  the  temperature  of  the  Earth  amounting  to 
118®,  120®,  and  IW°;  and  at  one  time  he  found  the 
temperature  of  a loose  and  coarse-grained  granitic 
sand  140°.5;  another,  rtner  ami  more  dense,  126°,  the 
thermometer  in  the  sun  being  at  the  same  time  97°.16. 

It  is  probable,  remarks  the  diMintruished  traveller,  that 
the  mean  temperature  of  the  dried  mud.  in  which  the 
alligators  Imry  themselves  during  their  stale  of  j>crio- 
dicnl  torpor,  U mure  than  104°  Falirenheil. 

(291.)  Air.  Daniell  is  also  of  opinion,  from  some  Solar  r«di«- 
experiments  performed  by  Captain  Sabine  on  the  moun- 
tains  of  Jamaica,  and  also  from  some  observations 
made  by  Saussure,  in  his  Voyage  dam  lee  Alpet,  that 
the  power  of  Solar  Radiation  increases  from  the  surface 
of  the  Earth  upwards. 

(292.)  In  the  absence  of  positive  experiments  per-  Conetu<i^rg 
formed  on  a much  more  extended  scale  Uiati  we  possess 
at  present,  it  would  be  a departure  from  the  rules  of 
Philosophic  prudence  to  adopt  any  hypothesis  whatever. 

There  are  loo  many  conditions  involved ; the  range  of 
observation  is  too  wide,  spreading  out  as  it  does  from 
the  Equator  to  the  Poles;  the  circumstances  of  climate 
are  too  diversified  ; too  Utile,  indeed,  is  known  coti- 
eeniir^the  force  of  Solar  Radiation  in  those  Countries 
most  favoured  by  the  presence  of  men  devoted  to  the 
advancement  of  Meteorological  knowledge,  to  justify 
the  adoption  of  any  theory  to  reprcMUl  its  varying 
conditions  in  other  latitudes. 

Terreetrial  Radiation. 

(293.)  It  is  a beautiful  discovery  of  our  own  times,  |ntT.N*ue- 
that  if  two  bodies  of  different  temperatures  nre  placed  re- 
al a certain  dLstance  from  each  other,  even  in  a va- 
cuum,  that  the  one  whose  temperature  is  the  higlicst, 
will  gradually  communicate  its  caloric  to  the  other.  In 
our  Essay  on  Heat  we  have  unfolded  some  of  the  leading 
phenomena  connected  with  this  interesting  inquiry,  and 
wc  shall,  therefore,  only  add  such  observations  as  will 
enable  us  to  disclose  iU  relations  to  Terrestrial  Radia- 
tion. 

(294.)  Since  every  portion  of  the  Earth’s  surface  in-  Sopfi<>  fioo 
ccssantly  loses  heat  by  radiation,  let  us  suppose  that  a «(«cu<hJ 
small  lx>dy,  whose  surface  radiates  freely.  It  placed 
beneath  a clear  and  tranquil  sky,  on  a vast  uncovered  ^ 

plane.  Such  a body  will  emit  calorific  rays  towards  clear  anr] 
every  point  of  the  vtMhIe  heavens,  and  unless  it  can  tranquil 
receive  heat  in  return  from  the  upper  sky,  which  (in  ‘•‘f- 
the  portion  of  this  Essay  devoted  to  Dew  will  be  proved 
not  to  be  |)ossibte  in  the  case  under  consideration,) 
a body  circumstanced  like  that  in  <mr  hypothesis  will 
undoubtedly  be  ouoletl.  Applying  this  reasoning  to  the  Applicatiaa 
Earth’s  surface  generally,  when  not  exposed  to  the  direct  lo  the 
action  of  the  sun,  lo  the  plains  and  the  valleys,  the  moun- 
tains  with  all  their  varieties  of  surface  and  all  their 
diversities  of  radialing  power,  and  we  shall  recognise 
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Meteor-  tn  active  and  powerful  principle,  tending  under  aome 
circumstance*  to  cool  the  atmospheric  strata  tu  contact 
with  U. 

Inqa'rienof  (29b.)  The  experiments  of  Dr.  Wells  which  relate 
Df.  Wdl*.  Jo  the  subject  now  under  consideration,  were  directed 
in  a ^reat  measure  to  establish  the  important  fact, 
that  a themiomrler  placed  on  the  ground  beneath 
a clear  and  tranquil  sky,  will  exhibit  a lower  tem- 
perature than  one  suspeiKlod  freely  in  the  air.  Tlie 
clear  and  convincing  experiments  by  which  be  esta- 
blished this  important  principle  will  be  shown  in  the 
portion  of  our  Essay  just  referred  to.  It  waa  no  part, 
however,  of  his  inquiry  to  estimate  the  force  of  Terres- 
trial Radiation  through  the  successive  months  of  the 
year,  and  to  communicate  those  general  views  which 
the  later  labours  of  Mr.  Daniel!  have  so  successfully  dis- 
closed. We  shall  hereafter  see  that  the  laborious  in- 
quiries with  which  Dr.  Wells  was  occopietl,  were  suf- 
ficient, considering  his  health,  to  occupy  all  the  ener- 
gies of  a single  mind. 

or  Mr.  (296.)  Mr.  Daniell  devoted  considerable  attention  to 

bsnwU.  the  subject  of  Terrestrial  Radiation,  and  in  the  following 
Table  will  be  found  the  mean  effect  of  radiation  for 
ever)-  month,  deduced  from  the  averages  of  three  suc- 
cessive years,  together  with  its  greatest  observed  inteo- 
aity  in  the  same  intervals. 


by  a temperature  below  that  of  the  freezing  point ; and  Meteor 
that  even  in  the  montlks  of  July  and  August,  the  radiant 
thermometer  sometimes  falls  to  35®. 

(299.)  Captain  Subinc  perfonne^l  also  a number  ofCoiBpsmj'* 
comparalive  experiments  on  the  same  subject,  in  the 
tropical  regions.  At  Bahia  and  Jamaica,  he  exposed 
upon  grass  to  the  aspect  of  the  sky  an  alcohol  ther-  »a<) 
mometer,  regislering  the  extreme  cold,  and  having  its  JsiMk*. 
holb  covered  with  black  wool.  'Hie  following  Tables 
contain  a comparison  of  its  indteations  with  those  of  a 
register  thermometer  placed  uuder  shelter. 


Table  LXI. — For  Bahia. 


D.,. 

A». 

IltSW- 

July  24 

68- 

63"Ji 

4*.5 

Dew. 

2* 

68 

G3.5 

4.5 

Dew. 

2ft 

72 

62.5 

9.5 

Dew. 

27 

70 

61 .0 

0.0 

Dew. 

28 

64 

60.5 

3.5 

29 

67 

59,5 

7.5 

30 

65 

64.0 

1.0 

Tablb  lx. 


Months. 

Mmm 

WiM 

AM. 

Mm 

Ua  Aran 
MWInWi. 

MaWMa 

Junvy  ............ 

32“.6 

10* 

Februjuy  ........... 

33.7 

4.7 

10 

SfsFch 

37.7 

5.5 

10 

April,... . ......... 

42.3 

6.2 

14 



45.1 

4.3 

13 

June. 

48.1 

5.3 

17 

July 

52.2 

3.6 

13 

Au^ft 

52.9 

5.2 

12 

September .......... 

50.1 

5.4 

13 

October 

42.1 

4.8 

11 

Novenber  .......... 

38.3 

3.6 

10 

December. 

35.4 

3.5 

n 

Aodogyof  (297.)  The  last  column  of  the  Table  seems  to  indi* 
hJt  rt»olu  cate  an  approximation  to  the  law  of  radiotion  Mtablished 
Dulong  and  Petit,  that  the  velocity  of  cooling  in 
rt«iloo  of  vaaio^  or  the  force  of  radiation,  increases  as  the  terms 
Duktogiod  of  B geometrical  progression  for  increments  of  temper- 
Petit  ature  in  arilhtnellcal  progression.  *1710  force  of  radia- 
tk>n  as  developed  in  the  Table,  has  manifcstly'a  tend- 
ency to  increase  with  the  heal,  although  the  effect  is 
concealed  by  too  many  disturbing  causes  to  enable  us 
to  determine  the  law  of  the  progrei^ion.  From  the 
ihiitl  column  we  may  also  form  an  estimate  of  the 
clearness  of  the  ntmosphere,  ami  the  comparative  bright- 
ness of  the  flifferent  months,  April  appears  to  be  the 
clearest  month  of  the  year,  and  the  cloudy  state  of  July 
Impomni  « deserving  notice. 

iuirr*QC(«  (298.)  Mr.  Daniell  infers  from  his  diary,  that  for  ten 
“fMf.  monllis  ill  the  year  in  our  ciimate,  vegetation  is  Halde 
alTccu-d  at  night,  from  the  intlui-ncc  of  radiation, 


(300.)  Captain  Sabine  remarks,  that  the  register  of 
the  cold  was  the  same,  whether  the  thermometer  waa 
placed  on  a grass  plat,  or  on  a thick  bed  of  rolboCUa, 
or  on  thick  luf\s  of  poa — a curious  and  valuable  remark 
connected  with  the  radiating  powers  of  vegetables. 

Table  LXIl.-~For /owun'ea. 


Diy. 

Tranpv. 

i/R». 

BWMewe. 

October  25 

76» 

72* 

4* 

26 

76 

69 

7 

27 

76 

65 

11 

28 

76 

66 

10 

29 

76.5 

65 

11.5 

30 

76 

65 

11 

Norember  3 

76 

67 

9 

(SOI.)  upon  the  mountains  of  Jamaica,  4000  feet 
above  the  level  of  the  sea.  Captain  Sabine  found  the 
thermometer  lak!  upon  gra.ss  to  afford  the  following 
results. 


Table  LXUI. 


Dele. 

Time. 

Tne. 

Sw. 

*€ 

w 

Ite- 

M. 

Obeer>'«tki«s. 

Ocu  31 

P.  M.  10^ 

65* 

51* 

14* 

Clear  ecd  cafaa, 

Not.  1 

A.M.  5 

63 

45 

IB 

Diuo, 

P.  M.  11 

64 

51 

13 

Clear  and  gentle  breeaea. 

2 

A.  U.  5 

61 

55 

9 

Dine. 

(302.)  From  all  these  expericnenu,  Mr.  Daniell 
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Metror*  infers  that  the  same  cause  ^vhich  obstructs  Uie  passage 
oiogy.  of  radiaol  heal  in  the  atmosphere  from  the  Sun,  uppuN^s 
also  its  transmission  from  the  Earth  into  space;  and 
that  the  force  of  radiation  for  a given  tem{>eratiire,  is 
ferecKcaT  between  the  tropics  liian  in  the  latitude  of  Lon* 

don,  and  that  it  obviously  increases  as  we  ascend  above 
the  Earth. 


Obiectkwi  (303.)  In  the  Annaiei  de  C&tmie  some  remarks 
Budeisth*  have  been  made,  tending  to  prove  that  the  results 
Amalfi  tU  belonging  to  the  tropical  regions  were  obtaiued  at 
CktmU.  limes  when  the  air  was  less  clear  or  calm  than  at  Lon- 
don, but  there  seems  no  reasonable  ground  for  such  a 
Rentrktof  supposition.  There  are  two  circumstances,  as  Mr. 
Mr.  Foffgo.  Foggu  justly  remarks,  which  are  sufficient  of  them- 
selves to  explain  the  anomaly -first,  the  high  temper- 
ature of  the  soil,  which,  in  the  torrid  zone.  fre<]uently 
retains  a heat  of  several  degrees  above  that  of  the  air, 
even  when  the  latter  has  reached  its  minimum;  and, 
secondly,  the  law  established  by  Mr.  Anderson,  that  the 
minimum  temperature  of  the  night  is  regulated  by  the 
constituent  temperature  of  the  aqueous  atmosphere; 
the  great  quantity  of  moisture  in  (he  air  equally  pre- 
venting the  diminution  of  its  temperature  beyond  a 
certain  degree,  and  checking  the  cooling  of  the  ground 
by  Evaporation. 

Mr.  Da>  (304.)  Very  little  is  yet  known  respecting  the  force 

aieU'fl  infer-  of  TcrreKtriul  Radiation  ill  the  Polar  regions.  Mr. 
eoce  of  «D  panicll  Imagines  from  the  intense  cold  which  was 
Twwwid  to  prevail  during  calm  weather  in  Melville 

Hidin>i>n  M Island,  that  a Strung  argument  may  he  derived  in 
we  go  favour  of  an  increase  ^ the  radiating  power  as  we  go 

North.  North.  He  also  infers  from  the  following  remark  by 

Mr.  Scoresby,  that  the  power  of  Terrestrial  Radiation 
is  developed  in  a very  powerful  degree. 

Mr.  Scorn-  (305.)  In  cloudy  weather,  ob^nres  Mr.  Scoresby. 

no  freezing  of  the  sea  ever  occurs  when  the  temper* 
nurfct  lend-  ature  is  alruve  29°;  but  in  clear,  calm  weather,  the  sea, 
■i^*i>oin*  interstices  of  the  ice,  generally  freezes  on  the 

^ “ decline  of  the  Sun  towards  the  merUlian  below  the 
Pole,  though  the  temperature  be  32°,  or  higher.  In 
the  instance  now  alluded  to,  the  freezing  commenced 
when  the  temperature  was  36°,  being  or  8°  ulx>ve 
the  freezing' point  of  sga-water.  About  two  a.  m.  the  ther- 
mometer in  the  air  fell  to  33°,  by  which  time  tlie  bay 
ice  was  of  such  consistence,  that  the  head-way  of  the 
ship,  under  a light  breeze,  was  sometimes  stopped 
by  it. 

'n>e«flects  (306.)  Tlicsc  clfects  of  radiation  vary  with  the 
of  rwiitUoa  aspects  of  the  sky,  operating  vertically  an<l  in  every 
ih^  *****  oblique  direction.  Dr.  Wollaston  was  the  first  to 
o(*l!o*ii^y  attempt  to  measure  the  effect,  when  a metallic  mirror 
Dr  Woiu^  presented  to  the  upper  sky ; and  we  shall  here- 
loD.  iiAer  see,  in  the  portion  of  our  Essay  devoted  to 

Mr.  Leslie.  Meteorological  Instruments,  that  Mr.  I.<eslie  contrived 
his  iEthrioscopc  to  enable  us  to  estimate  the  effects  at 


intermediate  altitudes. 

Mr  D»-  (307.)  Mr.  Daoiell,  in  estimating  the  effects  of  radia- 

Diell't  rw  tion  under  different  aspects  of  the  sky,  employed  the 
•«4rcb«soa  apparatus  of  Wollaston.  The  standard  thermometer  to 
***bi^^  which  all  his  observations  were  referred,  when  not 

**^*^*^'*  otherwise  expressed,  had  its  bulb  covered  with  black 

wool.  Another  thermometer  was  placed  upon  the 
grass.  The  next  Table  exhibits  a aeries  of  his  iateiest- 
ing  results  relating  to  the  force  of  radiation  in  a 
reflector  and  on  the  grass. 


Table  LXIV,  M^ieor* 




"W 

Tiwijf. 

Ota» 

lb*KMr. 

ObMrrslioni. 

42* 

34* 

30* 

V«ry  lin«  and  clear. 

47 

39 

35 

Ditto. 

A2 

44 

42 

Ditto. 

44 

36 

32 

Ditto. 

44 

36 

34 

Zhito. 

S4 

48 

45 

Ditto. 

62 

62 

Dull. 

57 

51 

49 

Very  fine.  Mooe  buy. 

56 

61 

SO 

Light  cioudt. 

61 

41 

41 

Very  6as  sad  clear. 

46 

35 

35 

Ditto, 

60 

42 

41 

Ditto. 

MesiM 

50 

42.3 

40.5 

(308.)  Mr.  Daniell's  next  attempt  was,  by  means 
of  the  same  apparatus,  to  compare  the  force  of  radia-  nieh*scom- 
tion  when  the  Sun  is  above  the  horizon,  with  its  ptoMw  of 
power  when  that  luminary  is  below.  Under  the  most 
favourable  circumstances,  in  a clear  and  tranquil 
atmosphere,  he  could  never  obtain  an  effect  of  more 
than  five  or  six  degrees  with  the  thermometer  covered  horiMa. 
with  black  wool.  Imagining,  however,  that  cofoirr  Bfr«ci  of 
might  in  some  degree  modify  the  results,  he  had  ano-  coioer. 
ther  reflector  constructed  precisely  similar  to  the  former, 
the  radiating  thermometer  falling  to  an  equal  amount 
in  each.  In  the  focus  of  one  of  these  reflectors  ho 
placed  a thermometer,  having  its  bulb  covereil  with 
white  wool,  and  in  the  focus  of  the  other  another  ther- 
mometer, having  its  ball  covered  with  black  wool.  A 
cloudless  day  was  selected  for  (he  experiment,  and  (he 
two  instruments,  placed  side  by  side,  were  inclined  at 
cf|ual  angles  towards  (he  Eastern  sky.  The  following 
Table  contains  the  results. 


Table  LXV. 


Day. 

Hoar. 

n«d)»- 

OM 

0«<n 

BlMi 

WmI. 

iijdik. 

Um 

Ooti, 

waiM 

T«IBpW- 

WAlr 

Obwrvalkias. 

May  16 

P.  M.3i» 

58* 

M* 

63“ 

CluodWes.  During 

4 

58 

53 

63 

the  cxperineDl 

8 

44 

43 

51 

the  rcflaclcin 

11 

Durise  i 

36 

36 

47 

were  chaogod. 

night  J 

35 

35 

45 

i 

(889.)  Hence  it  appears,  that  the  amount  of  radia*  lafcrcecv. 
tion  from  the  white  wool  was  equal,  during  the  lime 
tlie  Sun  was  high  in  the  heavens,  to  what  it  was  during 
the  night;  while  it  was  one  half  less  from  the  black 
wool.  During  the  absence  of  the  Sun,  the  radiating 
power  of  the  two  was  the  same. 
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ll«teor*  (310.)  Mr.  Daniell  repeated  these  interesting  expe* 
rimenU  under  many  varieties  of  circumstaticra ; and  in 
exatnining  bis  resuUs  contained  in  the  folJowiiig  Table, 
it  ia  especially  neccssarj  to  attend  to  the  collateral  cir- 
cumstanceB. 


Table  LXVI. 


lu- 

B* 

T«n. 

4-»- 

dtt- 

D.,. 

Hour, 

Obterrsiioos. 

WmI. 

— • 

Air. 

Umj  17 

P M. 

64* 

6y 

OverrMt,  *itk«Muiu«tru<uk. 

2 

m 

60 

65 

rrirrlini  tt  rlninf 

n 

73 

62 

65 

Fkiat  faMXtMP. 

3i 

74 

62 

66 

. Ntroaf  •umAIso— wi«rt«n 
1 iupmU.  •»  thal  ib«  •kadeufl  uf 

4 

76 

64 

6S 

f tbp  balb*  joat  ap(«arc4  ea  U>t 
' BI«Ul. 

11 

M 

61 

55 

L>|fc6r  owruL 

Nighu 

42 

42 

51 

FtM. 

Rraarks  o« 
tbr  imcctU 
tog  Table. 


Actieo  of 
tb«  re. 
6cctor4. 


Effect  of  a 
eloixi. 


Ni>  effeei 
after  (be 
t^uo  it  be- 
low the 
hunauo, 

Kiptriaeai 
1o  illvt. 
tiate  it 


(31 1.)  On  this  Table  Mr.  Daniell  makes  the  follow- 
ing remark*.  The  power  of  radiation  wa*  nearly  neu- 
tralized in  the  black  wool  while  the  sky  was  overcast, 
but  in  the  while  wool  it  was  only  redoced  to  about  one 
half.  the  sky  cleared,  the  reflectors  being  turned 
towards  the  Sun'a  place,  the  black  thermometer  rose 
above  the  tenipeniiiire  of  the  air,  and  the  while  Iher- 
mornetcr  still  gave  olf  more  heat  than  it  received. 
Exposed  to  the  full  power  of  the  Sun,  the  reflectors 
being  just  turned  out  of  the  direct  rays,  (he  Muck  ther- 
mometer rose  8*^  above  (he  temperature  of  the  air,  and 
the  white  thermometer  fell  4°  below  it.  In  eidimaling 
these  different  effects,  it  roust  be  remembered,  that  the 
action  of  the  reflector,  in  receiving  and  transmitting 
heat,  is  diflerent.  In  (he  former  case,  (he  action  is  un- 
duely  increased,  the  heat  which  falls  upon  the  surface  of 
the  speculum  being  thrown  upon  the  thermometer  in 
a concentrated  form.  In  the  latter  case,  the  heat  which 
radiates  from  the  thermometer  in  the  focus  falls  upon  (he 
concave  metal,  and  U reflected  into  space  in  purulkd 
Hnea.  The  ofTecl  is,  Ihereibrc,  only  Rlighlly  aug- 
mented from  the  larger  aspect  of  the  sky.  Mr.  Da- 
niell also  found,  whenever  the  reflector  with  the  black 
woolled  thermometer  was  tiinted  lowartls  a cloud, 
during  the  presence  of  (he  Sun  above  the  liurlzou, 
that  the  mercury  rose  above  the  temperature  of  the 
air,  excepting  in  the  winter  months ; and  a visible 
effect  was  produced  even  from  the  quarter  most  distant 
from  the  Sun.  The  concrete  vapour,  Mr.  Daniell  tliinks, 
disperses  the  radiant  matter,  and  acts  upon  it  much  in 
the  way  that  ground  glass  operates  u|)uii  transmitted 
iignL.  No  rflccl  is  produced  by  any  cloud  afler  the 
Sun  has  sunk  below  (be  horizon ; and  in  an  overcast 
night  the  action  of  radiation  is  perfectly  neutralized. 
Tile  following  Table  tends  to  Illustrate  (his  |)oim ; and 
to  show  the  effects  of  two  similar  thermometers  place<l 
in  the  foci  of  similar  reflectors,  directed  to  different 
quarters  of  the  beaveni. 


Table  LX\  IT. 


Dtlt. 

Hour. 

MiMi  «r  tha 
nrfc.M. 

T«m. 

!■»- 

MlHk 

r««. 

ft 

AU. 

Oliaertatioak. 

July  2 
4 

Nooa. 

Horiroatal 
iBciined  30°. 

76® 

70 

63® 

Nkjr  «ipprra«i— Cl* 
II  uU  Mfala* — <>««*« 
ant 

a«J  brikk  anai  S.  W. 

I P.  >I 

HoritoaUl 
loclioed  30°. 

83 

83 

63 

9<ia'a  pUr*  j*il  «ri- 
Ini  au  aba. 

d.>wa. 

2 

Hiuisoatal 
iiMlined  30°. 

86 

66 

63 

Dhio. 

3i 

Hohxoatsl 
iaclinfd  30°  E. 

63 

62 

63 

6un*a  pUc* 
not  viuble. 

3 

HorisontaJ 

iocli(iH30°N. 

79 

79 

63 

DiUo. 

Iacliaed30°  N. 
30°  S. 

76 

79 

63 

Ditto. 

lac]iMd30°  S.  R. 
30°S.\V. 

65 

66 

63 

Ditto. 

3i 

locUaed  .30°  N.  K. 
30*  S.W. 

96 

too 

63 

locliaed  VV. 
E. 

55 

55 

61 

Just  befura 

VUfaei. 

11 

ladined  N. 
S. 

57 

57 

61 

Night 

InelitHd  N. 

K. 

40 

40 

48 

Fiae. 

All 

NigliL 

HorisoaUl 

Vertical 

41 

43 

51 

Vai^  ftne 

(312.)  We  commenced  this  division  of  our  Essay  C< acludiof 
by  slating,  that  we  owe  to  Mr  Daniell  nearly  all  the 
information  we  posseas  on  this  very  interesting  subject; 
and  being  anxious  to  lay  before  our  readers  all  that  we 
are*ab)e  to  obtain,  we  draw  from  the  same  respectable 
source  the  following  Table  by  way  of  conclusion,  to 
denote  the  results  obtained  by  a black  radiating  ther- 
mometer in  a concave  reflector,  turned  to  the  North,  at 
on  angle  of  SO'’. 
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Tarie  LXV'llI^Oi*mtaft»iw  nf  a Bta*k  Aufto/oi^  Tkerm^meter,  im  m Cmtwe  Re/lertor,  Utrned  to  the  S«nk^  aagte  30^. 


D«tc. 

1823. 

Hoar, 

Air. 

o*r. 

WV*. 

OlAf 

Sut«  of  Befeccor. 

Suie  of  Weather. 

Date. 

1822. 

Hour. 

tol- 

NiglM. 

tMOr- 

Jta  13 

P.M.  4 

48 

45 

- 3 

Fine  but  niety. 

Feb.  25 

A.  M.  10 

51 

55 

+ 4 

11 

45 

37 

- 0 

Ditto. 

P.  M . 11 

47 

43 

“ 4 

NicbU 

40 

32 

_ 8 

Very  fine. 

NigbL 

44 

39 

- 5 

14 

A.M.I0 

42 

35 

. 7 

S|MUiif  nin. 

Very  floe  atKl  clear. 

26 

A.M.  10 

49 

53 

+ 4 

P.  M.  4 

42 

35 

- 7 

Cluodleee. 

P.  M.  4 

51 

54 

+ 3 

II 

39 

30 

- 9 

Lif  at  cloudi. 

11 

45 

4i 

- 4 

Nifbt. 

40 

.. 

36 

~ 4 



Ditto. 

Night 

36 

26 

-10 

A.  U.  9 

40 

32 

- 8 

Bright 

Very  clear. 

27 

A.  M.  to 

42 

34 

- 8 

P.  M.  11 

31 

21 

-10 

Ditto. 

P.M.  11 

35 

24 

-11 

Nlfbl 

30 

20 

-10 

Bright. 

Ditto. 

Night 

31 

22 

- 9 

U 

31 

- 9 

.4.M.  in 

.14 

30 

P.  M.  4 

31 

21 

-10 

Ditto. 

P.  M.  5 

4.1 

37 

- 6 

11 

29 

19 

-10 

Ditto. 

II 

35 

26 

- 9 

NitbL 

29 

19 

-10 

Ditto. 

NiBht. 

30 

20 

- 10 

17 

A.  M.  9 

33 

33 

0 

8oi>w. 

Mar.  1 

A.  M 10 

34 

31 

- :) 

P.  M 11 

33 

- 7 

Vory  fine. 

P,  M.  11 

39 

33 

— 6 

Ntfhi 

32 

26 

- 7 

Ditto. 

Night. 

34 

31 

- 3 

18 

A.  M.  9 

36 

.. 

- 5 

Bright. 

Ditto.  Micty. 

2 

AM.  10 

46 

47 

+ 1 

P.  H.  4 

39 

34 

- 5 

Ditto. 

P.  M II 

43 

- 7 

11 

39 

- 2 

Ofrrcast  and  dulL 

11 

P.M.  4 

46 

60 

+ 4 

Nifbl. 

38 

33 

- 5 

Dull 

6 

44 

40 

- 4 

19 

A.  M.  9 

41 

41 

0 

Tamubtd. 

Dull  and  fuCET> 

II 

37 

28 

- 9 

26 

A.U  9 

40 

32 

- 8 

Very  fine. 

14 

A.  M.  10 

51 

60 

+ 6 

P M.  11 

40 

35 

- 5 

Dull. 

19 

A.  M.IO 

56 

61 

+ ^ 

Nlfbl. 

32 

22 

-10 

Dvit  Eod  ifottcd. 

Very  fine. 

5 

59 

67 

I 2 

37 

A.  U.  10 

34 

27 

- 7 

DiUo. 

11 

54 

M 

- 3 

P.M.  4 

47 

47 

0 

Oecrcaal  and  dull 

Night. 

51 

46 

— 5 

11 

40 

40 

0 

Ditto. 

20 

A M.  10 

54 

58 

+ 

Ni|bL 

35 

33 

- 2 

Dull. 

P.M,  5 

56 

50 

- 6 

28 

A.M.  9 

45 

43 

- 2 

Spotted  with  nio. 

Mild  and  misty. 

Night 

46 

37 

_ u 

P.M.  11 

41 

39 

- 2 

Overcast  and  dull. 

21 

A.M.  in 

51 

62 

+ J 

NifhL 

35 

27 

- 8 

Very  fine  but  misty. 

P.  M.  5 

56 

51 

- 5 

29 

A.M.  9 

37 

31 

— 6 

BUcht  in  the  mirror. 

Ditto. 

11 

51 

49 

- 2 

P.M.  11 

38 

.. 

34 

- 4 

U^tlT  uvurout. 

Night. 

41 

31 

-to 

Nirht 

32 

22 

-10 

Very  flue. 

27 

A.M.  ID 

52 

57 

+ » 

30 

A.M.  9 

34 

- 8 

Ditto. 

P M.  5 

56 

49 

- 7 

P.  M.  1 1 

34 

30 

- 4 

F»*- 

Niglt. 

46 

37 

- 9 

NirbC 

30 

23 

- 7 

Pine. 

April  1 

A.  M.IO 

42 

+ 2 

31 

A.  M.  9 

35 

33 

.. 

- 2 

Dew  upon  lower  hnlf. 

light  cleuda. 

P.M.  5 

46 

46 

0 

P.  M.  11 

35 

26 

- 7 

Drops  of  raio. 

11 

42 

,, 

32 

-10 

Ni«hu 

35 

28 

- 7 

Fine. 

lu 

4.1 

39 

- 4 

Feb.  1 

A.M.  9 

42 

37 

- 6 

Spotted  with  nio. 

Very  flue. 

Night 

39 

31 

— 8 

P.M.  11 

38 

29 

- 9 

Ditto. 

3 

A.M.  10 

50 

+ 9 

8 

A.M.  9 

47 

47 

0 

Ttroiibed  aed  tpotled. 

Small  rain. 

P.M  1 

54 

60 

+ « 

P.  M.  1 1 

49 

43 

- 4 

Fine. 

2 

53 

61 

+ 8 

Nlfhu 

39 

39 

0 

Full  of  rain. 

Rain. 

3 

63 

50 

- 3 

3 

A.M.10 

44 

'39 

- 5 

Very  ftfto. 

5 

50 

42 

- 8 

P.M.  11 

37 

28 

- 9 

Ditto. 

11 

43 

36 

- 8 

Nicht. 

31 

25 

- 8 

Ditto. 

Night 

40 

31 

- 9 

4 

A.-H.  9 

38 

- 2 

i 

1 

r 

1 

F“S8X- 

4 

A.M.  10 

49 

+ » 

P.  M.  11 

47 

45 

- 2 

Ore  mat. 

lOl 

51 

61 

+10 

Nifhi 

36 

37 

- 1 

Stormy. 

II 

51 

62 

+11 

5 

A.M.  K 

49 

42 

- 7 

Ft  CM. 

12 

61 

60 

+ 8 

P.  M.  11 

39 

si) 

~ 9 

■ ■ ■ ■ (Mil 

Very  fine. 

P.M.  1 

52 

84 

+12 

NirbL 

32 

22 

-10 

HwrOM  dw  MO  M« 

Ditto. 

52 

58 

+ 6 

8 

A.  M.  10 

35 

27 

- 8 

Ditto. 

51 

5.1 

+ 2 

P.M.IU 

41 

35 

- 6 

Dull  and  dose. 

1 

49 

47 

- 2 

7 

A.M.  9 

45 

‘43 

- 2 

Tamifthed. 

Ditto. 

u 

47 

42 

- 5 

P.M.  3 

48 

45 

- 3 

Ditto. 

Night. 

43 

34 

- 9 

11 

47 

43 

- 4 

Ditto. 

5 

A.M.  10 

51 

62 

+11 

Nigbt 

45 

41 

- 4 

FuU  of  rain. 

Ditto. 

P.  M.  5 

51 

SO 

- 1 

• 

A.  At.  9 

48 

- 3 

Osorcael  but  fine. 

II 

46 

37 

- 9 

P.  M.ll 

45 

42 

- 3 

Ditto. 

Night 

43 

33 

-10 

Nifbt. 

42 

36 

- 6 

Spotted  with  rain. 

Dkto. 

6 

A.M.  10 

52 

52 

,, 

0 

0 

A.M.  10 

47 

47 

47 

0 

OvcfcaaC  and  mild. 

P.  M.  6 

49 

49 

6 

P.M.  11 

49 

47 

- 2 

Ditto. 

11 

41 

si 

-10 

Nigbt 

46 

41 

- 6 

Ditto. 

Night. 

39 

30 

- 9 

10 

A.M.  10 

47 

45 

- 2 

Ditto. 

7 

A.  M.  10 

45 

6*1 

+ « 

P.  M.  11 

47 

46 

- 2 

Light  r»n. 

Ni,bl. 

36 

27 

- 9 

Nifbt. 

41 

33 

- 8 

Spoiled  with  rain. 

Very  fine. 

6 

A.M.  10 

45 

46 

+ > 

11 

A.  M.  to 

44 

41 

- 3 

Ditto. 

P.M.  5 

39 

39 

0 

12 

P.M.  11 

39 

36 

- S 

Slalaed. 

F"*- 

Nigbt. 

35 

30 

- s 

Nifbt 

37 

33 

- 4 

Seme  water. 

Ditto. 

15 

A.  M.  Ifl 

57 

67 

+ 10 

13 

A.M.  9 

41 

38 

- 3 

Fine  but  misty. 

Id 

P.M.  6 

54 

53 

P.M.  4 

44 

38 

- 6 

Ditto. 

11 

46 

.17 

- 9 

Ntfbi. 

40 

n 

- 8 

Very  fine. 

Night. 

41 

34 

- 7 

t4 

A.M.  10 

46 

48 

+ » 

LighUy  otercant. 

28 

A.M.  IQ 

56 

67 

+11 

P.  M.  1 1 

48 

46 

- 2 

Di-eroaal  and  dull, 

Night. 

46 

40 

- 6 

Nifbt 

46 

•• 

43 

- 3 

Dine. 

Stale  of  ReBector. 

Slate  of  Weather. 

Lightly  overcast. 

Ditto. 

Bright. 

Ditto. 

Ditto. 

OvercAvt,  run. 

Cleerifig. 

Spotted  with  rain. 

Very  floe. 

Ditto. 

Ditto. 

Hean-rroei  on  bulb. 

Ditto, 

Ditto. 

Dillu. 

Hoar-frost  on  bulb. 

Dillo. 

Ditto.  Fog. 

I.iehl  clouds. 

Ditto. 

Jvrrrast  and  mild. 

Very  fine. 

ToroMi  lAsdmwrload. 

Very  tine. 

[>i(lo. 

>vercaat  and  dull. 

Lightly  oierrasl. 

>itto. 

Mne. 

Lightly  overcast. 

Very  fine. 

Ditto. 

Ilierravl. 

Very  fine. 

()lerca^t. 

Very  fine. 

Overcast 

Very  fine. 

Ditto. 

I)c»2«  cinndv. 

Overcait  and  dull. 

Very  fine. 

Lightly  overcast. 

Fior. 

[.ightly  overcast. 

Ditto. 

Ditto. 

Clear. 

Very  fine. 

Ditto. 

Ditto. 

I.ightly  overcast.  1 

Ditto.  ! 

Ditto.  1 

Ditto.  Drops  of  rain.t 

Ditto.  1 

Ditto.  ' 

Cteariug. 

Ditto. 

Orcrcaat.  j 

Fhw.  ! 

Ufbdy  overcast.  | 

Dkto. 

Very  fine. 

Dhte. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Overcaat. 

Very  fine.  1 

Ditto. 

Hail  tborwera. 

Pine. 

Lightly  evorcMt. 

Ddl. 

Very  fine. 

Fine. 

▼OL.  V. 


K 
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On  the  Gradation  of  Heat  in  the  Atmoephere. 

(313.)  We  owe  to  Mr.  Dalton  the  discovery,  that 
the  natural  cooditiori  the  equilibrium  of  heat  in  an 
almoaphere  is  found,  when  each  atom  of  air  in  the 
same  perpendicular  column  is  posaesaed  of  the  same 
quantity  of  heat;  and,  consequently,  that  such  an 
equilibrium  results,  when  tlie  temperature  gradualljr 
(liminisliea  in  ascending.  This  indeed  is  the  natural 
consequence  of  the  increased  capacity  for  heal  derived 
from  rarefaction.  When  the  quantity  of  heat  is  limited, 
the  temperature  is  governed  by  the  density.  We  shall 
hereafter  refer  to  the  delicate  experiments  and  formule 
by  which  Professor  Leslie  determined  the  law  of  the 
progression. 

(314.)  There  is  an  essential  difference  between  that 
decrease  of  temperature  which  arises  from  the  in* 
creased  capacity  of  air  for  heat,  and  the  cooling  of 
the  atmosphere  produced  by  radiation.  The  amount 
of  the  former  is  governed  by  the  altitude,  and  is  a 
constituent  clemeul  of  the  density  due  to  the  elevation ; 
but  by  the  exercise  of  the  latter,  the  air  is  cooled  below 
its  natural  standard,  and  thus  becomes  specifically 
heavier  in  its  successive  strata.  From  the  unequ^ 
action  of  the  Sun’s  rays,  says  Professor  Leslie,*  and 
the  vicisritudes  of  day  and  night,  a perpetual  and 
quick  circulation  is  maiotaiued  between  the  lower  and 
upper  strata ; and  for  each  portion  of  air  which  rises 
from  the  surface,  an  equal  and  corresponding  portion 
must  also  descend.  But  that  which  ascends,  acquiring 
an  enlargement  of  capacity,  has  its  temperature  pro- 
portionally diminished,  while  the  correlative  masa,  de- 
scending, carries  likewise  its  heat  along  with  it,  and,  by 
contracting  its  capacity,  seems  to  diffuse  warmth  below. 
A stratum  at  any  given  heif^t  in  the  atmosphere  is 
hence  alike  affect^  by  the  passage  of  air  from  below, 
and  by  the  return  of  air  fiom  above,  the  former  ab- 
sorbing heat,  and  the  latter  evolving  it  But  the  mean 
temperature  at  any  height  in  the  atmosphere  is  still  on 
the  whole  permanent;  and,  consequently,  those  dis- 
turbing causes  must  be  exactly  balanced,  or  the  abso- 
lute measure  of  heat  U really  the  same  at  all  elevations, 
sufferiog  merely  some  external  modification  from  the 
difference  of  capacity  in  the  fiuid  with  which  it  has  com- 
bined. Hence  tliai  temperature  is  inversely  as  the 

* Laslia  eo  ibe  IUUiiom  of  Air  to  Hast  tad  Moiatara. 
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capacity  of  air  possesriog  the  rarity  due  to  the  given 
elevation. 

(313.)  All  our  knowledge  respecting  the  gradation 
of  heat  in  the  atmosphere,  as  resulting  from  Uie  varied 
causes  which  operate  upon  it,  has  been  derived  from  the 
useful  observations  that  have  been  made  with  the  baro- 
meter and  thermometer,  for  determining  (he  mensura- 
tion of  heights ; and  the  exactness  of  such  measure- 
ments, within  certain  limits,  cannot  be  questioued,  be- 
cause they  have  been  verified  in  so  many  instances,  by 
the  nicest  operations  of  f>eometry,  and  the  most  delicate 
and  refined  operationsof  levelling.  The  numerous  and 
diversified  theoretical  investigations  which  have  been 
made  respecting  the  beautiful  problem  of  tlie  terrestrial 
refractions,  have  also  tended  in  no  inconsiderable 
degree  to  throw  a light  on  this  important  inquiry.* 

(316.)  If  we  admit  the  temperature  of  a column  of  air 
to  diminish  in  the  same  ratio  as  the  altitude  increases, 
and  also  suppose  the  rate  of  decrease,  or  the  elevation 
necessary  for  depressing  the  thermometer  a mngle 
degree,  to  be  known,  we  shall  be  enabled  to  deduce  with 
ease  and  facility  the  temperature  at  auy  altitude  in  the 
atmosphere,  from  the  temperature  observed  at  the 
Earths  surface,  and  also  to  compute  the  height  of  a 
column  of  air,  by  knowing  the  temperatures  at  its 
extremities.  To  determine  the  decreraeul  of  temper- 
ature, recourse  must  be  bad  to  actual  ubservalion. 

A reference  to  the  best  authorities,  however,  is  some- 
times  productive  of  considerable  anomalies,  even  in  uKtowtic*. 
circumstances  where  it  is  impossible  to  discern  any 
cause  for  an  apparent  difference.  In  the  following 
Table  are  forty-two  meosurcmentii,  taken  from  the 
Af^morres  tur  la  FormuU Baromitrujue  de  la  Micanique 
Celate,  by  M.  Ramond,  made  in  circumstances  of  a 
very  varied  kind,  and  free  from  suspicion  of  errors  of 
any  considerable  magnitude.  Four  of  these,  however, 
marked  with  an  asterisk,  deviate  so  widely  from  the 
rest,  they  may  with  propriety  be  omitted  in  estimating 
the  mean. 


t Mttitmtion  <U  /ImU  comyriM  mite  /ft  Jmr 

ifttm  JmtH4  44er*man/<  em  pro^rcMwn  mnikmittfue,  et 
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dans  U c«leur  det  cooebev  stiwMph^rkiuas.  La  Place,  AfrotMyvr 
Cdimte,  loM  IV.  Uvra  a.  361. 
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Mfifw- 

Oiofy. 


T >f«r«Kes 
fi»m  tSa 
Table. 


Mr.  Ivory’i 
remvka  oo 

its  six>- 

Bulica. 


DecreowDU  of  Temptmtare  obicrve'i  at  dlfTrrcnt  Altilwdet. 

AtUMdtar 

Te^mr. 

" 

•!«•«  U 

She  l.itwii 

rsouw. 

totMAMM.  1 

1 

Gay  Luwac'c  Aaroiutic  Aacent  . .Paris.*.., 

.3816.12 

87.4 

14.9 

95.14 

2 

Chimboraia...... .S«alh  Sea  

32(4.64 

77.5 

29.1 

119.75 

3 

Moni  Btaac ...  .Oeacia. . at  noua 

2391.70 

82.9 

26.8 

76.55 

4 

at  2 o'clock 

HI. 7 

29.1 

82.02 

6 

Peak  of  Tmeriffe. . ........... .Qroiava  ....  .(CoRlier) 

2039.01 

76.8 

47.1 

123.58  • 

6 

Mont  BUi>c .Chamouny  ..........  at  nou« 

2035.19 

73.4 

26.8 

78.74  : 

7 

at  2 o'clock 

77.0 

29.1 

8 

Etna .............Catania (Sauwurc) 

1769.99 

73.6 

.19  n 

97.33 

9 

Moot  Perdu  ..... .Tarbet 

1701..18 

78  1 

44.4 

91.32  ' 

10 

Qiaal's  .Neck  ................ .Geneva 

Ii!7.1.2l 

76.8 

40.1 

83.02  ! 

11 

1587.91 

69.4 

38.1 

91.32 

12 

Pic  da  Midi ....Tarbes  ..  ....July  26. 1809  .. 

1428.79 

81.5 

52-9 

89.68  - 

13 

Stpt.  15 

67.3 

47.5 

no. 14 

14 

Sept.  4,  1803... 

72.5 

46.6 

98.97  ; 

1!. 

Srpt.  12 

74.3 

50.7 

108.81  ; 

16 

Sept.  23 

65  8 

46.6 

1.11.J2  1 

17 

8ei»t.  27 

..  *. 

66.4 

39.2 

94.60  • 

18 

Sepu30. 

58.6 

39,7 

136  15  ; 

19 

Giant’s  Neck. .....ChanuKiay  

1.303.57 

70-9 

40.1 

76.01 

20 

Mont  Paniu  ...Barv(es 

1176.71 

77  0 

44  4 

65.07 

31 

Pic  iTEyrt Taibes 

117.3,98 

70.3 

51  H 

1 1.3. 7.3  1 

GuanaxiKXii .Suutb  Sea  

n 39.5.1 

77.5 

70..1 

2M.M  1 

23 

Pic  dc  Montai^u .Tarl>es 

1122.58 

58.1 

.37  6 

98.42 

♦24 

PWi  de  Henroci*  Tarbes 

979.32 

66.2 

58.3 

178.26 

23 

Pic  du  Midi  ...........Bareges  .....Aug.  30,  180.5 

904.95 

60.1 

61.5 

88.03 

26 

SeiU.15 

..... 

71.4 

46.4 

65.07 

27 

Aug.  15,1909.. 

70.3 

46  8 

C9.44 

28 

Sept.  23  

..... 

65.3  , 

42.8 

72  18 

29 

Ocu  19 ....... . 

60.6  ; 

36.5 

67.26 

30 

Sept.  II,  1810.. 

64.0  { 

4*4.6 

81.66 

31 

Sept.  22 

66.0  ' 

42.4 

68.90 

32 

SepL  28 

6S.1 

41.4 

68.3.5 

33 

Pby  da  Dcroa Clermont . . . .June  25.  1 806  . . 

582.89 

70.3 

57.9 

81.21 

34 

OcU  11,  1807,  at  lUKin 

61.0 

61.4 

83.11 

3:, 

1 o'clock 

65.5 

53.1 

84.21 

36 

June  29,  1808.. 

76.6  1 

59.4 

60.69 

37 

Aug.  7 

91.2  1 

74.1 

61.24 

•39 

Monatain  above  Bagneres Tarbes  

519.46 

50.5  1 

49.3 

742.01 

39 

B4dal  (le  Baga^res  ........... .Tarbes  

.306.75 

51.6  1 

46.4 

105.53 

40 

269.03 

.32.5  1 

26.8 

84.21 

41 

7>e  Barracks  .Clermont 

207.78 

74.5 

71.2 

115.37 

•42 

Prudelle. .CtcmHiat  

156.93 

82.9  I 

77.0 

47.57 

Mesa  Jterrmetil  rrtultiar  from  the  42  OtMtn-aliwis  := 

Mean  decrement  by  dimiaatiag  the  ()bter>ationt  22,  24,  ^ and  42  = 


111.274  falhimslf  , 

90.0&9  fadiiMKi  I ^ 


ooe  degree  of  temperature. 


(317.)  From  this  Table  it  appears,  that  the  moat 
rapid  decrement  of  heat  is  at  tlie  rate  of  61  fathoms, 
and  the  slowest  136  fathoms,  to  a centesimal  dej^ee. 
Tlie  mean  rate  de<luced  from  all  the  observations  is 
Just  90  fathoms;  aud  the  extremes  difier  from  the 
mean  quantity,  not  by  a small  part  of  it,  but  by  a half. 
And  in  reference  to  this  subject,  Mr.  Ivory  remarks,*  that 
as  we  cannot  doubt  that  the  principle  which  distributes 
the  difference  of  temperatures  equally  throug^h  the 
whole  heii^ht  of  the  column  is  nearly  true,  we  must 
infer  that  the  rate  of  decrease  depends  in  a great  mca- 
imre  upon  circumstances  peculiar  to  each  particular 
case.  In  this  respect,  he  says,  causes  seem  to  operate, 
which  the  observer  is  not  onlv  unable  to  appreciate, 
but  even  of  the  existence  of  which  he  has  no  iiulica> 
tions.  Very  little  confidence,  therefore,  can  be  placed 
in  temperatures  at  different  heights  in  the  atmosphere, 
estimated  by  the  rate  of  the  decrea.se  of  heat;  although 
the  exactness  of  barometrical  measurements  U not  by 


• Pkil«t»pAie«J  fihfotiit*,  )li\y  1821. 


this  means  affected,  the  heat  of  the  column  of  air 
being  always  determined  by  the  temperatures  actually 
observed  at  its  extremities. 

(318.)  In  endeavouring  to  account  for  the  observed  Tl>e  inatr.i. 
anomalies,  Mr.  Ivory  remarks,  that  we  may,  perhaps,  mcDUent. 
find  in  the  nature  of  the  instrument  with  which  the  heat  Pl®7*^  '® 
is  measured,  some  rea.son  for  the  irregular  deviations  of 
the  observed  temperatures  of  the  atmosphere  from  any  mar 
theoretical  law.  'fhe  thermometer  measures  the  tem«  beonec-auw 
peratures  of  such  bodies  only  as  are  in  immediate  con-  ^ the 
tact  with  It,  IxKral  circumstances,  impossible  to 
appreciated,  may  therefore  so  much  affect  a thermo*  ^ 
meter  placed  at  Uic  extremity  of  a column  of  air,  as  to 
make  it  indicate  a temperature  very  different  from  that 
which  would  occur  at  a medium,  and  when  all  the 
causes  which  influence  the  propagation  of  heat  through 
iu  entire  length,  have  produced  their  due  effect.  In 
this  manner  the  observed  temperature  may  be  made  to 
diverge  from  that  which  in  true,  by  the  influence  of  a 
current  of  air  in  which  the  thermometer  is  placed;  by 
Uie  reflection  of  the  Sun’s  rays  from  the  surrounding 
kS 
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objeeOt ; by  evaporation,  and  the  radiation  of  heat 
^ dependiofr  upon  the  nature  of  the  adjacent  soil ; and 
— by  other  causes. 

Tlie  (icdac-  (319.)  The  rate  of  the  decrea.se  of  heat  deduced 
lioM  of  from  the  above-mentioned  obaervations  of  Ramond, 
lUtiMnd  for  gQ  fnlhoms  to  a centesimal  de^^ee,  or  100  yards 
BMtof^Mt  **  degree  of  Fahrenheit,  seems  to  be  the  quantity 
ftntnttj  most  generally  adopted  by  Philosc^hers.  By  means 
of  this  relation,  the  temperatures  which  prevail  at  given 
altitudes  in  the  otmosphere  are  sometimes  determined 
with  great  precision,  although  in  other  ca.ses  the  calcu- 
lation differs  much  from  the  truth.  Thus  adopting  the 
great  height  of  3S17  fathoms,  as  determined  by  Gay 
Lussac  in  his  magnificent  aerostatic  ascent,  the  differ- 
ence of  lemperature,  at  the  rate  (»f  90  fathoms  to  a 
degree,  vrill  be  found  to  be  42^4,  which  is  a near 
approximation  to  40°.3,  the  quantity  actually  observed. 
On  the  other  hand,  if  we  apply  the  same  rule  to  the 
extreme  cases  in  the  Table  of  RamorKl,  we  shall  obtain 
results  qtiite  unBatisfactury.  The  decrease  of  heat  in 
tlic  atmosphere,  observes  Mr.  Ivory,  os  determined  by 
the  ascent  of  balloons,  seems  to  follow  a slower  rate 
than  in  the  case  of  altitudes  on  the  EUrtli's  surface. 
There  can  be  no  doubt  that  this  manner  of  experiment- 
ing is  free  from  many  causes  of  irregularity  to  which 
terrestrial  observations  are  subject.  We  may,  there- 
fore hope  that  by  this  means  much  light  will  be  ulti- 
mately thrown  on  the  gradation  of  heat  in  the  otmo- 
sphere ; but  a sufficient  number  of  accurate  experiments 
arc  wanting  to  establish  a conclusion  in  which  confi- 
dence can  be  placed.  In  the  case  of  Gay  Lusaac’s 
ascent,  we  obtain  a rate  of  nearly  95  fathoms  to  a cen- 
tesimal degree,  which  is  not  very  dtlTerenl  from  the 
mean  found  by  terrestrial  altitudes. 

(320.)  Could  we  remove  from  the  atmosphere  the 
many  causes  by  which  the  natural  and  regular  pro- 
pagation of  heat  is  continually  disturbed,  there  is  no 
doubt  that  the  temperature  would  be  found  to  de* 
crease  nearly  in  the  same  ratio  as  the  altitude  in- 
4ik1  the  d»-  creases.  This  however,  must  be  understood  with 
l‘*”'^i^‘****'  If  we  conceive  the  height  of  a column  of 
’ air  to  be  divided  into  portions  corresponding  to  a con- 
stant difierence  of  temperature,  it  is  much  more  pro- 
bable that  these  portions  will  form  a progression 
increa.sing  or  decreasing  slowly,  than  that  they  will 
constitute  a series  of  increments  perfectly  uniform. 
Such,  however,  are  the  anomalies  attending  observa- 
tions of  the  temperature  of  the  atmosphere,  that  it  is 
extremely  difficult  to  determine,  by  experiment,  whe- 
ther the  heat  decreases  in  a less  or  greater  ratio  than 
the  altitude  augments.  According  to  some  Philoso- 
phers, the  increment  of  altitude  necessary  for  depress- 
ing the  thermometer  a single  degree,  is  a quantity 
continually  increasing  the  higher  we  ascend.  But  the 
contrary  opinion,  that  the  heat  decreases  more  rapidly 
than  the  altitude  increases,  is  most  generally  adopted, 
and.  among  others,  by  Humboldt  and  Ramond. 

(321.)  Professor  Leslie  has  given  a precise  and 
mathematical  theory  of  the  variation  of  heat  in  the 
atmosphere,  and  exhibited  it  in  a formula  distinguished 
for  its  simplicity  and  beauty.  If  6 denote  the  altitude 
of  the  mercury  in  a barometer,  at  the  lower  of  two 
stations,  and  $ the  height  at  the  upper;  then  if  t de- 
note the  diOercace  of  temperature  in  centesimal  degrees, 
we  shall  have,  according  to  the  Professor,  the  following 
relation 


(.fbservt- 

•pectiof 

the 

raeoU  of 
altitnde 


tht  tbenno* 
TBtier. 


Theory  of 
Utlie. 


-KH) 


This  formula  was  first  published  in  1311,  in  the  admi*  HUAmfov- 
rable  N<rtes  to  that  Author’s  Treatise  on  Geometry.  seaU. 

(322.)  In  the  Paper  on  ClimaUj  contained  in  the 
SuppUmrnt  U>  Uie  Encyctop^ia  BriUsnnica,  the  Pro- 
fessor, however,  has  exhibited  it  under  another  form,  by 
substituting  the  ratio  of  the  densities  at  the  extremitica 
of  the  elevation,  for  that  of  the  barometrical  pressures. 

This  alteration  in  the  elementary  conditions  of  the  fur- 
tnulo,  gives  it  the  form  of 


“G-)  ■ 


<M). 


His  secoaA 
(brnBla. 


where  0 represents  the  density  of  the  air. 

(323.)  On  this  modification  of  the  formula,  Mr.  Mr.  Irory's 
Ivory  properly  observes,  that  the  ratios  of  the  densities 
and  the  barometrical  pressures  are  not  rigidly  equi- 
valent.  For  at  the  top  of  the  column,  the  temperature 
is  always  less  than  at  the  bottom,  and  the  density  of  a 
mass  of  air  depends  both  on  the  pressure  and  the  temper- 
ature. In  all  Mr.  Leslie’s  investigations,  however,  in 
the  Paper  above  quoted,  he  seems  to  have  estimated 
the  density  by  the  pressure  alone,  making  no  distinction 
between  the  two  formulc, 

(324.)  Of  the  ingenuity  and  sagacity  displayed  by 
PrufesBor  Leslie  in  the  experimental  investigation  of 
the  formulc  too  much  cannot  be  said;  and  although  it 
is  Mr.  Ivory’s  opinion,  that  their  accuracy  is  limited  to 
small  elevations,  it  is  wonderful,  considering  the  cir- 
cumstances attending  the  experiments,  that  their 
author  has  been  able  to  deduce  a result  at  all  conform- 
able to  Nature. 

(325.)  To  investigate  the  analytical  conditions  of  the  Aasl)tic»l 
first  of  Leslie’s  furinulo:,  let  b,  /J,  denote,  as  before,  the  |^^'*** 
barometrical  pressures  at  the  inferior  and  superior 
limits  of  a column  of  air,  whose  altitude  in  fathoms  is  duU. 

4*.  Then  neglecting  the  correction  dependent  on  tern- 
))erature,  as  unnecessary  in  the  present  inquiry,  we 
shall  obtain  by  the  usual  rule* 

6 

10000  1(^.  j"; 

f* 

and  as  the  logarithms  in  this  formula  are  of  the  ordi- 
nary sort,  and  that  they  are  to  the  hyperbolic  loga- 
rithms in  the  ratio  of  4^3  to  tOOOO,  we  shall,  there- 
fore, have 

lOOOO  log.  = 43«A.log.-|^ : 


P 

and  from  which  we  may  derive 


k . log.  = 


4343 


To  simplify  Uits  last  equation,  let  a = ; and 

adopting  I as  the  base  of  the  hyperbolic  logarithms, 
we  shall  obtain 

b 

h.  log.  - = A.  log./"; 
or  passing  from  logarithms  to  numbers, 

I-- 


* Playbir,  Aa/iirW  rot.  i.  a,  'J47. 
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Hmmt'  Ttking  the  reciprocal  of  this  Ust  equation,  we  have 


and  therefore 


6 B 
^ 6 


or  by  expending  the  latter  member  into  a aeries  we 
have 


b 


2oj{l  + ^ + &c.J. 


If  now  we  adopt  for  the  decrement  nf  temperature. 
90  fathoms  for  every  centesimal  degree,  which  is  the 
quantity  employed  by  Leslie,  we  sh^l  have 


x=90<; 


and  therefore  the  preceding  equation  will  become 
I - ^ = 180o<|l  + i(90a<)‘  + &c.[. 


But 

180 

1 

‘«°“  = 43rs  = 

-«.rly; 

and 

90  a = .0207  = 

ils  newly. 

Hence 

M-A 

But,  for  small  differences  of  temperature,  the  aeries 
forming  the  right-hand  member  of  the  equation  may 
be  regarded  as  equivalent  to  unity ; and  therefore  we 
aball  obtain 


which  is  the  first  of  Professor  Leslie's  formols. 
fsrtAvr  (326.)  The  truth  of  Mr.  Leslie’s  theory  is  therefore 
rvmsrks  of  confirmed,  at  least  for  moderate  elevations.  Mr.  Ivory, 
who  was  at  first  disposed  to  question  its  accuracy  in 
"’ItUofT  application  to  Gay  Lussac's  ascent, 

making  its  deviation  a tenth  of  the  whde,*  in  a 
later  pubUcatlont  seems  to  regard  it  with  a more 
favourable  eye.  The  mean  elevation,  says  he,  for  one 
degree  of  depression  *of  the  centigrade  thermometer, 
is  very  nearly  90  English  fathoms ; and  in  the  great 
height  ascended  by  Gay  Lussac,  rather  more  than  four 
miles  and  a quarter,  the  same  quantity  comes  out  9b 
fathoms.  To  this  great  extent  the  law  of  a uniform 
decrease  of  temperature  bolds  good,  without  much 
deviation  from  the  truth.  It  therefore  seems  to  be  the 
assumption  most  likely  to  guide  us  aright  in  approxi- 
mating to  the  true  constitution  of  the  atmosphere. 

(327.)  Of  the  second  formula  furnish^  by  Mr. 
Leslie,  it  may  be  remarked,  that  nothing  can  ex- 
ceed its  simplicity  and  beauty.  It  may  be  enun- 
dated  in  ordinary  language  as  follows : Multiply  the 
constant  coefficient  2b  into  the  difference  between  the 


* Ph*tomfhi4oi  MafoMim,  voL  IviH.  p.  30. 
f FhiJM^kKoJ  DrmnmchoHi,  1(T23,  p.  437. 


density  of  the  air  and  its  reciprocal,  and  the  result  Meteor- 
will  represent  the  measure  of  heat  due  to  the  change  of 
condition.  This  result  maybe  either  plus  or  minus  ,*  it 
may  express  the  heat  emitted  in  the  condensation  of  air. 
or  the  beat  absorbed  during  its  opposite  rarefaction. 

(328.)  To  illustrate,  by  a practical  example,  the  uses  PnciJeal 
of  (his  formula,  let  it  be  required  to  estimate  the  beat  eitnpl*  of 
liberated  fri>m  air,  when  its  density  is  tripled.  In  Uiis  hs  um. 
case  the  formula  will  assume  the  uumerical  form  of 


which  is  the  measure  of  the  Iteat  liberated ; and  the 
same  quantity  is  withdrawn,  either  when  the  air  re- 
covers its  former  density,  or  when  air  of  the  ordinary 
state  expands  into  triple  its  volume.  A compulation 
of  equal  simplidty  will  enable  us  to  estimate  the  copious 
liberation  of  heat  extricated  by  great  and  sudden  con- 
densations. The  pneumatic  matches  invented  by 
Moilet,  which  produce  their  effect  by  tbe  momentary 
action  of  a small  syringe,  afford  a beautiful  experi- 
mental proof  of  tbe  theory. 

(329.)  Professor  Leslie  was  led  to  the  creation  of 
the  preceding  fonnulae,  by  many  delicate  and  refined 
experimental  investigations  connected  with  the  in- 
creased capacity  of  rarefied  air.  Mr.  Atkinson,  in  pur- 
suing the  same  inquiry,  has  adopted  another  course, 
and  endeavoured  to  deduce  the  laws  which  connect 
the  altitude  and  temperature  together,  by  an  appeal  to 
actual  observation.  His  investigations  on  this  import- 
ant subject  are  contained  in  his  Memoir  on  Uu  Atiro- 
nomieal  R^nctioru  before  quoted. 

(330.)  Mr.  Atkinson  adopts  as  a basis  for  bis  in-  virm  of 
quiries,  the  results  of  a number  of  barometrical  and  Nr.  Aikia- 
therraoroetrical  observations  collected  by  General  Roy, 
and  others,  with  a view  of  obtaining  a more  correct 
rule  for  determining  the  altitudes  of  mountains.  These  ^ture. 
Tables  may  be  seen  in  the  Trantactioiu  of  the  .^itrono- 
mical  Society,  vol.  ii.  p.  l&l,  Ac.,  and  their  results  are 
contained  in  the  next  Table.  It  will  be  r^arked,  that 
all  the  observations  arc  confined  to  the  North  tem- 
perate zone. 


Tazlb  LXX. 


Nmms  ot  Places. 

^in. 

taHMOT 
«!>•  DIITw. 
«^or 

nitmtttOH 

AIVlvdM. 

Nrsr Tsybridge  «... 

9 

52*75 

15143.0 

Near  LanadL  

14 

&6.00 

13224.5 

Near  Edlobergb  

17 

32.25 

12345.4 

Near  LinbouM.. 

8 

33.00 

7040.8 

Near  Catmarroo 

12 

153.25 

39108.0 

Cape  of  Good  Hope  ...... 

* 

32.00 

6857.0 

CcrUuB  beif  bu  detsnaloed  by  1 
tbe  bariMiietar  J 

n 

109.50 

26041.2 

ObeervalMOi  of  M.  de  Luc  • . 

31 

249.00 

64764.6 

20 

112.00 

28710.0 

12S 

820.75 

2132:14.5 

(331.)  Of  the  third  column  in  this  last  Table,  named  OedturdoM 
Differences  Temperature,  it  may  be  remariied,  that  from  T^lv. 
it  contains  the  sums  of  the  successive  differences  of 
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Mfi«or>  tempenUore  obterred  ftt  the  highest  and  lowest 
oiofy-  tions  of  obsenratlon  contained  in  the  Tablet  referred  to 
in  the  Aslrontnnieal  T^rantaclioni;  and  the  column 
devoted  to  the  AlUtudes,  the  a^gnre^te  amount  of  the 
different  altitudes  between  the  same  points  of  observe 
tioo. 

By  dividinf^  the  agin^gate  amount  of  these  altitudes 
by  the  number  of  observations,  we  idiall  obtain  the 
mean  altitude  of  all  the  observations 


213234.5 

128 


1665.9  feet. 


In  like  manner,  the  sum  of  the  differences  of  tem- 
perature divided  by  the  same  number  of  observations, 

will  give  — “ 6°.412  of  Fahrenheit,  for  the  mean 

deprmion  of  the  thermometer  due  to  the  mean  height  of 
the  observations. 

(SS2.)  By  referring  also  to  Table  XXXV.,  we  shall 
find  the 

Feet. 

Sum  of  the  altitudes  in  the  first  column  of  heights  sc  19400 
second =:  13816 


Total S22D6 

And  dividing  this  total  by  23,  the  number  of  ob- 
servations contained  in  the  Tabic,  we  ahall  obtain 
32296 

= 1468  feet,  the  average  altitude  of  the  whole ; 

and  hence  the  depression  of  the  thermometer  due  to  the 
same  elevation  will,  by  the  same  Table,  be  accord- 
ing to 

Brewrt«’.  firal  formuU  ^°87+'»7°.24  _ „ 

22 

BrawM.r's  wcoad  fonnal.  _ 50.544, 

Mayer-.  fo™ul.5?!:??^^==5".6r8. 

.nd  by  PtubuiMon’.  fomiul.  = 50.546. 

The  mean  of  these  gives  5^.682  for  the  mean  depres- 
sion of  the  thermometer  at  the  height  of  1468  feet,  as 
deduced  from  the  twenty-nine  places  recorded  In 
Tables  XXXIII.,  XXXIV.,  and  XXXV. 

(SSS.)  From  the  preceding  and  other  analogotis 
considerations,  Mr.  Atkinson  deduces  the  five  following 
results : 


Table  LXXI. 


ffsBttirW 
O*  JUmM- 

ta  r«»v 

Pna.Mlm  •/  ^ 

1 

1468 

5‘-.682 

2 

1666 

6.412 

3 

3624 

13.653 

4 

6597 

23.850 

5 

10356 

33.480 

And  from  this  lut  Table  may  be  derived 


Tablc  LXXn. 


NBnMr«r 

tWWi 

A Ha^bl  Aw  to  MCk 

ttopnaton,  la  faak 

1 

258.360 

2 

259.825 

3 

364.854 

4 

276.604 

5 

310.215 

(334.)  By  a reference  to  this  last  Table  it  appears,  g^ad*- 
that  the  law  which  represents  the  gradatiou  of  heat  in  uon  of 
the  atmosphere,  is  far  from  being  that  of  an  equable  • not 
decrease,  when  the  altitude  increa-ses  uniformly.  At 
the  same  time  it  appears,  that  when  the  decremenU  of 
temperature  are  uniform,  the  incremenfsof  altitude  coo-  when  Uie 
stitule  an  arithmetical  series.  sluiud* 

(335.)  To  determine,  however,  whether  this  law  is 
in  conformity  to  Nature,  let  the  uniform  decrement  of  *"*”“**' 
temperature  be  represented  by  a single  degree  of  Fah- 
renheit’s scale,  and  the  corresponding  increments  of 
altitude  by  the  series 

•r.  X + y.  * + 2 y.  J + 8 y.  &c. 
wherein  the  first  term  a represenLs  the  height  due  to 
the  first  degree  of  diminution  of  temperature  from  the 
level  of  4he  sea,  and  y the  common  difference  apper- 
taining to  the  whole  progression.  Let  also  n and  n' 
denote  the  number  of  degrees  which  the  temperature 
is  depressed,  at  the  elevations  h and  A'.  We  shall  then 
have 

and 

»+(*  + »)  + (*■  + + (»'-  i)y)  = A'. 

or 

n«  + — y = A, 


,+m;^v=a'. 


From  these  last  equations  we  obtain 
h fi  - I 


(N). 


and 


y = 


(i-i) 


.(O). 


(336.)  Applying  these  fonrnil®  to  the  five  mean  Application 
result*  before  obtained,  and  comparing  the 


5th. 

5th. 

4th. 

4th. 

4th. 

which  makes  the  mean  value  of. y = 3.045 

and  the  mean  value  of x “ 248.9.5 


the  1st.  we  obtain  y s 3.73  and  x ss  249.68 

. . 2d 

. ...  y = 3.72. 

• . <X  ~ 249 . 76  fililAin#d. 

. . 3d 

S-4.5S. 

..x  = 235.81 

..  1st 

y-2.01. 

..X  :=  253.66 

. . 2d 

y-  1.92. 

..XS254.63 

. , 9d 

y-2  31  . 

..x  = 250.21 

(337.)  All  the  depres.sions  agree,  it  may  be  remarked, 
in  giving  a positive  value  to  y.  although  it  varies  by  a 
comparison  of  different  results.  It  seems  not  impro- 
bable. however,  that  this  variation  arises  from  the  un- 
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MttMr.  avoidable  errors  of  ohnervation : for  if  Ibe  4lh  depre»- 
sion  be  diminished  only  0?.6,  arid  Ibc  5lh  increased  by 
0®.75,  the  values  of  y,  found  as  above,  will  be  found 
I®  to  uniformity.  It  may  hence  be  inferred, 

fwvncck  Atkinson,  that  the  law  which  has  been 

assumed,  is  cither  the  true  law,  or  nearly  so;  thouj^h 
it  is  evident  that  we  are  not  yet  in  possession  of  obser- 
vations sufficiently  numerous  and  varied,  to  enable  us 
to  determine  whether  the  law  baa  an  actual  existence 
or  not  The  observations  at  present  kiK>wn  are,  how- 
ever, sufficient  to  briu^  the  uncertainly  ihift  may  exist 
respecting  Ute  values  of  x and  y,  into  comparatively 
narrow  limits. 

(33S.)  If  we  adopt  for  the  mean  value  of  y just 
deduced,  the  numeral  3.  we  shall  find,  by  employing 
the  depressions  corresponding  to  the  height  of  1468 
feet,  the  value  of  x equivalent  to  an  altitude  of  251.3 
feet.  Hence  the  following  formula  is  obtained  for  the 
height  due  to  any  given  depression  of  the  thermo- 
meter n : 

|2M.8  + y (n-  1)  I « = CP)* 

(339.)  By  applying  this  formula  to  the  depressions 
and  altitudes  record^  in  Table  LXX.,  we  shall  obtain 
the  results  recorded  in 


Tabls  LXXIII. 


TtoMeUl 

'laSiig 

TWlM%b*  Sy 

tWBi— f 
<n  Bm. 

awefoM* 
tn  Bbw  «r 

1468 

1467.6 

- 0.9 

-O.nK) 

6.413 

1666 

1663.4 

- 2.6 

-0.01 

13.683 

3634 

3690.8 

•f  74.8 

4-0.26 

33.650 

6597 

6011.0 

4-214.0 

4-0.67 

33.4901 

/10044.7 

-341.3 

-0.98 

" 1 

10386 

Of 

or 

34.6801 

il0467.1 

+ 01.1 

40.23 

(340.)  I^t  us  next  endeavour  to  inquire  if  the  same  Meteor* 
system  of  gradation  bolds  good  in  the  temperature  of  °lug7> 
Uic  tropical  atmosphere. 

Mr.  Atkinson,  in  entering  on  this  subject,  endea-  ^P^*^***° 
Tours  by  the  application  of  certun  corrections,  to  de- 
duce  the  temperature  of  the  free  atmosphere,  from  the  gradation 
temperatures  of  the  elevated  places  tliat  have  been  to  the  tra- 
visited  in  the  tropics.  The  air  which  rests  on  the  plains  P'^ 
of  the  Andes,  says  Humboldt,  although  it  be^mes  •P'**'** 
mixed  with  the  great  mass  of  the  free  atmo^>here,  pre- 
sents, neTcrlheleas,  a surprising  stability  of  temperature. 

However  enormous  be  the  mass  of  the  Cordilleras,  it 
acts  but  feebly  on  the  strata  of  air  which  are  unceasingly 
renewed.  From  these,  and  other  consideradoos,  Mr. 

Atkinson  has  deduced  the  following 

ScaU  of  CorrectioHi. 


WhMi(h«plunuofsanalI«x(*iilwtiBsyl  |froa  the  observed  Sc«J«  of 

viibtrsct J ^ ■ (aMB  lamparstare.  cpneclio 


Par  « mull  or  a pUin  of  cos- 

■idorable  extent  3.42 

For  large  exteaded  pUini,  or  for  tram 
ralleyi 4.14 

For  large  sbellercd  rallejs  at  great 
hetfhb  above  lha  tea  4.50 


lattparatare.  corraclioiM 
deditced 


And  hence  he  remarks,  that  if  the  correction  due  to  the 
ftfiwMioB  of  any  place  in  South  America,  near  the 
Equator,  be  taken  from  its  observed  mean  temperature, 
the  remainder  will  be  a ck>ee  approximation  to  the 
mean  temperature  of  the  free  atmosphere,  at  the  same 
elevation.  In  this  manner  the  sixth  column  of  the  fol- 


lowing Table  was  computed ; and  the  depression  of  the 
thermometer  due  to  the  elevation  of  each  place,  is  evi- 
dently found,  by  subtracting  the  temperature  of  the  free 
atmosphere  from  the  mean  temperature  at  the  level  of 
the  sea  in  the  given  latitude.  The  allitodes,  it  will  be 
perceived,  are  comprised  between  2000  and  5000  feet 


Table  LXXIV. 


* A very  ncad  sppraximslive  vsIbs  tor  m asy  b«  tbos  obcsinad. 
SiBcc  jwi.S  + (b  — I)  I B =E  4, 

we  iHeU  obtain  b “ ■—  * ■ — , 

2M.3-»-|(b-  1) 


3 , _ .3  k k 


WB  thsU  hsvs 


This  will  enable  the  reader  folly  to  uadenund  the  formula  (K  ),  p.  40 
and  which  w«  before  employed  la  p.  36. 
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Mcu«r<  (341.)  Bj  a similar  method  of  proeeedin^,  the 
0^^'  succeeding  Tables  have  been  computed.  The  alti- 


tudes in  Table  LXXV.  are  comprised  between  five 
thousand  and  eight  thousand  feet 


Table  LXXV. 


N'umm  oI  Place*. 

ae^ 

It 

Sak 

OkHf.14 
Twaiiif  1 
FItw 

•f  Tmd' 

XautTfOT- 

C.TU’ 

ahcfvMMM 

Ha«hl. 

^JTuS!* 

Mite 

M«  Tmi- 

IWIIMIII  M 

ate 

«MlBte* 

itwwat 

UmUiIm. 

teawte 

Matfbi. 

Batrella • 

564S 

.... 

65*.84 

.... 

65*84 

.... 

84*50 

18*66 

Pepsjsa  .<•••••••••*•»• 

561S 

2*29' N. 

65.66 

3M2 

63.24 

0*.14 

84.36 

22.13 

Loss 

6855 

3 59  S. 

64.40 

3.42 

60.98 

0.35 

84.15 

33.17 

7413 

1 50  N. 

62. GO 

2.70 

59.90 

0.08 

84.42 

24.53 

AlsMi 

7970 

8 12  8. 

59.00 

2.70 

56.30 

0.11 

84.39 

28.09 

S)33«9e  5)116. S6 

Mesa  kclcht  ~ 6740  Mesa  depreaMoci  of  the  Ibarmoneler  =;  23.31 


The  altitudes  in  Uie  next  Table  are  comprised  between  eight  thousand  and  ten  thousand  feet. 

Table  LXXVI. 


NanM  of  rUcas. 

Ha^ 

tet. 

LaMate 

Tte|twiiw 

ruM. 

■CTm- 

Tm- 

a 

fte  Ataw- 

Ciittetia 
tat  Lao- 
—■ 

KaaaTaM- 

l^aal  a (faa 
Bat  la  that 
Laitawla. 

D«vaaatea 

daaMIfaa 

Hai^U 

Psnploiia...... 

8016 

7-01*  N. 

61M6 

4*50 

56*j66 

1*09 

83*.4I 

26*J5 

Paato  ................. 

8308 

1 15 

58.28 

4.14 

54.14 

0.03 

84.47 

30.33 

8459 

57.74 

54.74 

84.50 

30.76 

CncB^.... 

8633 

2 55  8. 

60.08 

4.14 

55 .94 

0.19 

64.31 

28.37 

Santa  fi  de  Bogota 

8721 

5 24  N. 

57.74 

4.14 

53.60 

0.5S 

83.65 

30.25 

Hsaibate 

8849 

1 14  S. 

60.44 

4.50 

55.94 

0.03 

84,47 

28.53 

Ctssisarca 

9381 

6 54 

60.60 

9.10 

51.70 

1.05 

83.45 

31.75 

UacUcunga 

9473 

0 55 

59.00 

4.50 

54.50 

0.02 

84.48 

29.98 

Riobaatba Nocro  ........ 

9483 

1 42 

61.16 

9.10 

52.06 

0.06 

84.44 

32.38 

9533 

6 05  N. 

56.66 

4.14 

52.52 

0.57 

83.93 

31.41 

Quito 

9538 

0 13  S. 

57.93 

4.50 

53.42 

0.00 

84.60 

31.06 

Malbasa 

9971 

2 28  N. 

54.50 

3.42 

51.08 

0.16 

84.34 

33.26 

12)108353  12)360.85 


Meu  bciglit  =:  0029  Mtan  depraskM  of  the  tbemoBieur  = 30.07 


(842.)  The  altitudes  also  in  the  succeeding  Table  are  found  between  ten  thoosaod  and  twelve  thousand  fed 

Table  LXX\'ir. 


Nanea  of  PtacM. 

■If* 

OtetoMl 

Mm 

MpwTm-  ^ 

Cantetan 
fa*  UU- 
tada. 

tfMTaM-  ' 
faranua  ai  ' 
Late  af  te 
tte  in  that  ' 

Launte 

**7te*" 

tat. 

naca. 

accoBat  tl 

Uoalitiaa. 

KaMtii 

Plateau  4«  loa  Paatoa . . a * • 

10099 

11480 

4*36'  M. 

64*50  , 
47.30 

2*70  i 

51*80  1 
47.30  ; 

0*47 

84*50 

84.03 

32*70 

36.73 

2)21579  2)69.43 


Meaa  height  = 10790  Mean  deprt»ioa  of  (b«  thermoaieter::: 34.716 


(34S.)  In  addition  to  these  Mr.  Atkinson  adds»  that 
at  the  altitude  of  1574R  feet,  the  inferior  limit  of  per- 
petual snow,  a mean  depression  of  temperature  was 
found  equiv^ent  to  49^.62 ; and  by  an  observation  of 
Humboldt,  made  at  One  v.  m.,  in  June,  a depression 


of  57^.38  was  found  on  Chimborazo,  at  the  elevation  of 
19,286  feet. 

(344.)  The  different  results  thus  obtained  are  in> 
serled  in  the  following  Table : 
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Table  LXXVIII. 


<r«» 

Swalw. 

aUNa4«|» 

rwt. 

WywMt«i»iwfi^ 

4*  teim 

«r  PthNofeML 

I 

3734 

I4".070 

2 

6740 

23.310 

3 

9929 

30.070 

4 

10790 

34.715 

6 

16748 

49.620 

6 

19236 

57.380 

6.M5y'  + 6.92=E. 

Jr'+ ll.lSSjr’ -3.fi8=  E, 

*'+ U.535y'-4.6fl  = E,  ' 

y + IS. 860  y'  - 8.25  = E. 
t’+  24. 310  y + 7.64  = E, 
je'  + 28.190  y'  - 6.46=  E,. 

And  hence  by  the  method  of  minimum  txiuaxcs  we  find  SMlictiiofl 
A . . ofniulingin 


and 


y = -f- 1.428, 

y'  =:  - .06889. 
Hence  we  shall  have 


tqearet  to 
ibctn. 


lafofcocet 
<rv«  it 


ApfilicAtioB 

of  the  (orw 
■ml*  fN) 
•oJ  (O)  to 
ttie  mstu 
uf  (tit  list 
Ttblc. 


(545.)  From  this  Table  it  may  be  inferred,  that  the 
gradation  of  heat  in  the  portion  of  the  atmosphere 
aurroundinj  the  torrid  zone,  actually  coincides,  or 
nearly  so,  with  what  has  been  shown  to  exist  in  the 
atmosphere  of  Europe.  And,  in  order  to  investigate 
its  condition  more  accurately,  we  may.  us  before,  de* 
monstrate,  that  if  the  decrem^is  of  lemperalure  be 
regarded  as  uniform,  the  increme?U*  of  elevation  may 
be  very  nearly  represented  by  an  arithmetical  series, 
wliose  first  term  is  x,  and  common  diflereuce  y. 
Applying  therefore  the  formula  (N)  and  (O)  dtrduced 
from  this  sup|M}sition,  to  the  results  contained  in  the 


preceding  Table,  we  ithall  obtain 

by  comparing 

the  6th  with  tbe  1st, 

Feet. 

ysS.SO 

6th.... 

..,.2d, 

y = 2.76 

6lh,. 

3d, 

y=2.62 

5th.... 

....1st. 

y = 2.96 

5ih. . .. 

....2d, 

y = 2.14 

4th 

1st, 

y = 4.47 

which  makes  the  mean 

value  of 

y = 3.04. 

Taking,  therefore,  y 

= 3, 

Feet. 

and 


xss  253.4  feet. 


y=  2.9311  feeU 


If  lh«  lu(  b«  omiued,  we  «lj|l)  have  253. 478  and  2.927 


ind  y = 3.l80 

^^2. 9*43 

5Ui  and  6th »=237.330*i»d  y = 4.390 

W “-I  hh 249.380  iody  = 2.988. 


VlliMI  of 

(h«  ti*. 
menu  «hea 
piriicular 

in  omitted. 


And  iince  Ihc  values  of  * and  y,  already  adopted  for 
Europe,  were  251 .3  and  3,  it  ia  evident  that,  an  far  as 
the  observatioiia  in  Europe  and  America  can  he  de- 
pended on.  the  law  repreaentinR  the  gradation  of  heat 
in  the  atmosphere,  is  the  same  both  fcr  the  temperate 
and  torrid  zones.  Reasoning  also  on  general  princi-  I.fneoc. 
pies  we  may  inler,  that  it  will  either  be  the  same,  or  rMperii., 
nearly  ao  in  the  frigid  zones.*  The  formula  (P)  there- '"t“* 
fore  before  deduced  (or  the  temperate  zone,  may  ho 
likewiae  applied  to  the  torrid  zone,  and  to  all  the  varie- 
tiea  of  altitude  contained  in  Table  L.  The  following 
Table  has  been  added  to  indicate  the  degree  of  con- 
fidence that  may  be  placed  in  the  formula. 


TsaiE  LXXIX. 


the  1st  result  gives  z = 245.08 


2rl z = 255.64 

Sd 1=:  256.66 

4th z=  260.23 

5th z=  244.37 

6th J=  251.53 


which  makes  the  mean  value  of  x = 252.25. 

And  therefore  in  a general  way  we  may  regard  the 
values  of  x and  y.  as  252  and  3 respectively. 

Further  (3^®-)  But  to  obtain  these  values  as  accurately  as 
uunpi  to  the  observstions  will  admit,  let  the  true  value  uf 
tWuc.  the  X = 252  -t-  x',  and  that  of  y = 3 4-  y-.  Substituting 
■JTy****  * these  in  formula  (N),  and  transposing,  we  obtain 

252 -(- y + (3 -f  yO  - -^  = 0, 

if  both  the  obaenationa  and  formula  be  correct.  If, 
however,  one  or  both  be  incorrect  in  a small  degree, 
we  ahull  then  have 

252 -f  y + (8  -h  y')  - - = E. 

„ , X n 

PornUlMM  a, 

of  tb<  Be-  which  £ represenU  some  unknown  error. 

c«Mi^  (347.)  Applying  this  lust  formula  to  each  of  the  six 
•S**^***  meun  results,  we  shall  obtain  the  following  equations 
roedUiea.  condition,  for  determining  the  values  of  z'  and  y' : 

VOL.  V. 


Europe. 

j America,  1 

1 

1“ 

CslM. 

twm 

Smr 

f4 

FtrmitU. 

1 

: 

ntMTWVS 

n*rw»- 
■Ml  aT 

“ST 

r™..j 

I 1468  5*.682 
j 1666;  6.412| 
I 3624il3.683, 


6*.682'  O'.OO  : 3724, 14*070  I3*.77| 
6.422^-0.01  I 674o'23,310  23.63| 
13.423  +0.26  I 902930.070 
6597j23.850;23. 180  +0.67  IO799I34.715I 
10386(33.460  34.460  -0.9;  16744  49.62o! 


I 


|36.62 
48.75| 

l«86|57.38oj57.4! 


+0*300 1 
-O.320I 
'30.65  -O.480I 


>0.906 
4 0.870 
-0.030 


* Wi  M oaly  ecaauBted  wilh  a «•(!«  eaperimentaj  obMrvatioa 
mail*  with  t T»ew  of  dificoverinf  lh«  decrvmeat  of  lenperslsrs  ia 
bt^h  Utitodet.  This  «i|wrim*Dl  ww  pertormed  by  the  Rev.  George 
Fmier,  aod  ibe  intrepid  nevigator  CapUia  Sir  Rdward  Panr,  at  tbe 
Ifilaad  of  Ifloolik,  ia  Ut.  69°2I'  N.,  and  long.  81«  42*  W. 

A paper  kite  was  bohied,  to  wh«eh  was  aiucbed  ao  cxcelleal 
re^Uter  ihermofaeter,  ia  a borizoeial  positioa.  Its  bcigbt  above  tbe 
level  of  the  froien  nca,  upon  which  the  eapsrimeat  was  made,  was 
determioed  hy  (wo  obeeneri  ia  the  aame  vertkat  pUae,  taking  ila 
altitude  at  the  same  time  above  the  difUnt  herttoo ; and  theace  ile 
height  was  computed.  The  grralBsl  height  obeerved  was  379  feet,  as 
which  it  waa  nearly  slationa^  (or  a qturler  of  aa  hoar,  although  it  had 
prob^ly  been  more  thsa  400  feet  above  the  sea.  The  cxpeHoMBl  was 
made  under  faroMrafate  cireunulaacea,  the  kite  being  teot  up  and 
caught  is  comingduwn,  without  the  slightest  lyitatioo.  “ TXr  MdMVS,'* 
aay«  Mr.  risher,  “ AedeoT  eZ/rred  rAnr  pimftoH  m 
aad  they  woeld  have  isdicated  any  vanaiion  of  temperature,  had  it 
L 
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The  difference  between  the  obeerved  and  calculated 
temperatures  are  quite  within  the  limiUof  observation  ; 
and  the  formula  employed  may  therefore  be  regarded 
aa  exhibiting,  with  tolerable  accuracy,  the  relation 
between  the  temperature  and  the  height,  in  (he  mean 
state  of  the  atmosphere,  up  to  the  greatest  altitude  at 
which  observationa  have  yet  been  made. 

(348.)  On  the  decreai^  of  temperature  in  the  atmo* 
sphere  of  the  torrid  xotie,  Humboldt  is  of  opinion,  that 
ill  its  mean  state,  the  heat  does  not  decrease  uniformly 
ill  an  arithmetical  progression.  This  he  infers  from  the 
observations  recorded  in  the  following  Table. 

Table  LXXX. 


Humboldt,  it  the  region  in  which  are  mspendad  the  ifeieor- 
large  clouds  which  the  inhabitants  of  the  plains  see  above  oloffv. 
their  heads.  The  decrease  of  temperature,  whidi  is  very 
rapid  from  the  plains  to  (he  region  of  the  clouds, 
becomes  less  rapid  in  that  region ; and  if  this  change 
is  less  sensible  in  the  temperate  *one,  it  arises  from  the 
effects  of  radiation  being  less  sensible  at  the  same 
height,  than  above  the  burning  plains  of  the  equinoctial 
zone. 

(349.)  ^e  following  Table  contains  the  results  of  Han(>oidt« 
Humboldt's  researches  on  this  interesting  subject.  re»uUt  r*. 
The  measures  recorded  in  (he  third  column  indicate  the 
mean  result,  or  the  measure  of  the  distribution  of  heat 
in  the  whole  column  of  air. 


Heigbta  is 

Eqaatorial  Zoae, 
from  0®  to  10®. 

Temperate  Zone, 
froBi  45®  to  47®. 



rmt. 



0 

0 

81*.50 

974 

3195 

71.24 

10*26 

63*.60 

1949 

6393 

66.12 

6.12 

41.00 

I2*.60 

2923 

9jS7 

57.74 

7.38 

31.64 

9.36 

.3900 

12792 

44.60 

13.14 

23.36 

8.23 

4872 

16953 

34.70 

9.90  1 

In  the  Cordilleras,  says  Humboldt,  (and  the  &ct  is 
extremely  curious,)  we  observ’e  the  decrease  getting  lesa 
and  less  between  ICKK)  and  3000  metres,  particularly 
between  1000  and  2b00  metres  of  elevation,  and  then 
increasing  anew  from  30UO  to  4000  metres.  The 
Alicntion*  strata,  says  that  distinguished  traveller,  where  the 
in  (he  de-  decrease  attains  its  maximum  and  minimum,  are  in 
lem^rtiure  the  height  of  the  Carac* 

•idiSerem  of  Popayan  and  Loxa,  1000  metres  pro- 

•iUtuOe«.  duce  a difference  of  6^.3.  From  Quito  to  the  height 
of  Paramos,  the  same  1000  metres  change  the  mean 
temperature  more  than  12^6.  Do  these  pheno- 
mena. inquires  Humboldt,  depend  only  on  the  con- 
figuration of  the  Andes  or  are  they  the  effect  of 
Uie  accumulation  of  clouds  in  the  aerial  ocean?  In 
considering  that  the  Andes  fnnn  an  enormous  mass, 
from  which  rise  loAy  peaks  or  domes  insulated  and 
covered  with  snow,  wc  may  conceive  how,  from  the 
point  where  the  mass  of  the  chain  diminishes  so 
rapidly,  the  heat  decreasen  also  with  rapidity.  It  is 
not  easy,  however,  to  explain  by  an  analogous  cause, 
whv  the  progressive  cooling  diminishes  between  1000 
AiieiBpt  to  and  2000  metres.  This  eminent  man  supposes  the 
nplun  (t>«  giowijcss  with  which  the  heat  decreases  in  the  stratum 
of  air  between  1000  and  2000  metres  to  be  the  triple 
effect  of  the  extinction  of  light,  or  the  absorption  of  the 
rays  in  the  clouds,  of  the  formation  of  rain,  and  the 
obstacle  which  the  clouds  present  to  the  free  passage 
of  radiant  heat.  The  bed  of  air  here  referred  to  by 


■xistsd,  U»  lets  (iitn  i qttaiier  of  a dfgm,  Pahrsabeit"  The  temper* 
alure  at  tb«  line  wa*  — 24®  Fahreaheit 

Df.  Voao|,  i»  alludiag  to  ihii  iDiercaUnf  rxptrineal,  Knarka, 
that  ih*  law  qf  dacrcaae  of  l•mperat«ra  must  Iw  nppqwd  to  be 
very  different  ie  the  Arctic  regioaa  from  that  which  prtraiU  is 
more  invderaie  lautedee.  The  inftreoce,  howew,  is  by  ter  too 
sweeping,  mliaf  u U dooa  on  a single  eaperiment.  We  may  hopo, 
Mwerer,  that  time  will  nahe  known  more  perfectly  many  of  the 
Pbyucul  cooduions  of  the  Polar  regioBS. 


Table  LXXXI. 


AIOImSm 

Part  of  the  Globe. 

A^u4m 

to  th*  Tm.' 

ftrmmrma 

Tempentufe*. 

CWM. 

r*hf. 

Equinoctial  Zone. . 

0 — 4900 

187 

I" 

1“.8 

Temperate  Zone  . . 

0—2900 

174 

1» 

1.8 

(350.)  By  observations  made  during  solitary  excur- 
sions to  the  (ops  of  some  lofty  mountains,  Humboldt 
has  deduced  the  results  contained  in  the  next  Table.* 


Table  LXXXII. 


Pvt  of  the  Globe. 

WooJtoii  toll** 

1 Tenperaturev 

f— II  Cd«fin* 

In 

CM- 

Pah* 

Equinoctial  Zone. . . . 

190 

1° 

1°.8 

Temperate  Zone .... 

160—172 

1° 

1.8 

(351.)  The  coincidence  in  the  results  of  the  two  last 
Tables  is  certainly  remarkable;  and  when  we  consider 
that  we  have  compared  stationary  with  insulated  obser- 
vations, and  hence  confounded  the  mean  state  of  the 
atmosphere  in  the  course  of  a whole  year,  with  the 
decrease  which  corresponds  to  a particular  season,  or 
some  accidental  hour  of  the  day,  the  agreement  is  still 
more  singular. 

(352.)  Dr.  Young,  in  the  VUIlh  number  of  the  ilifro-  Dr.Young*. 
nomiral  and  Nautical  Collection*,  published  in  the  Ktempt  to 
Journal  of  tfu  Rojfoi  InstUulion,  has  also  endeavoured  dw 

to  deduce  the  grai^tions  of  temperature  in  the  atmo- 
sphere,  from  the  mean  refraction  ; and  the  result  of  his 
inquiry  is  to  give  208  feet  for  the  altitude  correspond-  metn  w- 
ing  lo  the  depression  of  a single  degree  of  Fahrenheit’s  fnetiom. 
thermometer. 


* Miimbofilt  obuin«<)  • Mrietof  partial  multi  frem  the  bwck  of 
the  Amtei,  of  which  tho  fuUowieg  t«  an  abatrict. 

>■  CwH.  faltr. 

0—1000  I®  or  \*J6  for  170 

1000_2000  1 ..  1.8  ..  204 

2000—3000  I ..  1.8  ..  232 

3000— 400U  1 ..  1,8  ..  131 

4000—^000  1 ..  1.8  ..  180. 

In  these  nombers,  we  rei'oguiw  the  influence  of  the  region  of  cloud* 
upon  the  decrease  of  beat. 
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(SM.)  The  experimental  data  on  which  all  our  con- 
clusiona  on  this  interesting  subject  rest,  are  not  entirely 
unexceptionable.  The  circumstances  are  so  varied 
under  which  many  of  the  experiments  have  been  |>er- 
formed,  and  such  is  the  cliauging  character  of  the 
atmosphere,  even  in  the  short  intervals  of  observation, 
that  much  remains  to  be  done  to  perfect  the  inquiry. 
Not  only  do  the  results  of  observation  vary  for  the  same 
place,  under  diderent  conditions  of  the  atmo.sphere,  but 
many  anomalies  arise  from  the  various  circumstances 
attending  the  relative  siinuiions  of  the  heights  at  which 
the  observations  are  maxle.  If  the  lowest  point,  for 
example,  be  on  a level  plain,  and  the  highest  exist  in 
the  free  air,  the  decrease  must  be  very  diScrenl  from 
what  it  would  be,  if  the  lowest  point  were  at  the  bot> 
lorn,  and  the  highest  on  the  summit  of  a mountain  ; 
if  the  obsen'ations  were  made  at  the  lowest  and  highest 
points  of  a great  city,  at  the  sea-side,  or  on  the  summit 
of  a hill  in  the  interior.  Nor  is  it  always  Uiat  the 
highest  point  is  of  the  lowrest  temperature  during  the 
day,  the  atmosphere  exhibiting  sometimes,  in  this  re* 
sped,  a remarkable  analogy  to  what  lakes  place  on 
nights  most  favourable  to  the  production  of  dew.* 
(SS4.)  Among  the  observations  made  by  General 
Roy  on  the  temperature  of  the  upper  regions  of  the  air, 
it  may  not  be  unimportant  to  notice  the  following,  on 
account  of  their  exhibiting  anomalous  results. 


Table  LXXXJIL 


DMWwiti  «r 

1 

TBeMWm. 

QrentWKtrf  Woob  1774,  April  27,  4 P.M. 
wich  Warr«B,  and  Mean  of  4 nbaorvotiosa. 

tippar  atory  of  April  27, 6*30"*  IMI. 
Shooter's  Kill  In*.  Mean  of  2 obsterrationa. 
Difference  of  bright  April  28.  5 A.  M. 

444  feet.  IMean  of  ft  obeervaiious. 

6^  wurmfr  at  the 
higher  station. 
Oi®  iMFwarr,  do. 

1 1®  coider^  do. 

StAlios  at  WeetD,  ai)d!l774,Julel6.11'‘30~AM. 
top  of  Wmb  Craig, I Ikight  aaBabim. 

700^  feet.  ; 

eo/drr,  do. 

SUltea  at  Weetn,  and 
top  of  Botfraeka 

Catra,  11764  feel* 

July  16,6^30-  P.U. 
Calm  and  cloudy. 

3|®  co/drr,  do. 

SUiioD  at  Weein,  and 
top  of  Dull  Craig, 
12441  feet 

Jely  IS,  7*20-  a'm 

3®  do. 

Level  of  toe  Clyde  at 
Lanark  Bridge,  and 
the  Stalina  at  the 
Garden,  362|  feet 

Sept  7,  r*‘47-  A.M. 
9 0 

1®  fWrbr,  do. 
6®  nUtr,  do. 

Lcrrl  of  (be  Clyde,  and 
Sloeebyrt  H HI,  664 

Sept.  7,8*  I5«  AM. 

1®  caUtr,  do. 

Bseeor  Hawk-bill  Ob- 
aer>ai«ry,  acd  bot- 
tom of  tM  amall  rock 
oo  Anfaur'a  Scat,  684 
foet. 

l776,Jao,31,10M5-*A.M. 
July  2ft,  2 20  P.M. 

6®  warmer f do. 
21®  (Wdrr,  do. 

Hawk-hill  Oanleo. 
door,  and  bottom  of 
the  rock  on  Arthur’a 
Srat.  730.8  feet. 

I775,0«.a7,ll^30-AM. 

840  

1776.  Feb.  1,  9 30  

,V*  difference. 
31®  eotder  at  the 
higher  aialioo. 
3®  iMmrr,  do. 

• * On  evBry  cl^sr  sad  •lUl  the  sir  eearea  tW  earth  ia 

eolcirr  than  that  which  ia  more  distant  frem  % to  the  height  at  leset 
of  2*20  fart,  this  beiag  the  gresleet  to  which  Hr.  Sis'a  eiperiatesta 
relate.**  Welle,  On  Utw,  p.  9.S.  2d  edit. 


(35b.)  As  the  altitude  increases,  the  fluctuations 
diminish,  but  they  still  exist  to  a great  degree,  as  will 
appear  from  the  following  Table,  containing  observa- 
tions matle  at  Caernarvon  Quay,  and  the  top  of  Snow- 
don, 

Table  LXXXIV. 


Meteor- 

ology. 

With' 

greater  altt- 
tude«  the 
fluclua4ton« 
dimiaiah. 


AM. 

«e«K 

iHitt 

oatM- 

MmtW 

oatTilUiu 

mawM<  rfTwi  mama  Ww  aww— , 

365ft 

177ft, 
Aug.  7. 

6*  7- A.M. 

111®  Colder  at  the  higher  Mtlion. 

feet 

.... 

d 7 

laj”  diu. 

.... 

0 7 KM. 

7 1®  ditto. 

.... 

2 7 

11®  ditto. 

14 

8 7 A.M. 

124®  ditto. 

0 7 P.  M. 

16®  diUo. 

(356.)  In  like  manner  we  shall  find  with  reference  Different 
to  the  observations  made  on  the  Pic  du  Midi,  and 
given  in  Table  LXIX.,  that  (he  following  differences 
of  temperature  were  found  on  the  different  days  jm  Mdi. 
recorded. 


Table  LXXXY. 


AliMaSr. 

E>ttj  WOa—*»mw. 

DUiWwc.  «r 

ta«  t«.  smum. 

(bt  aie-r  lMHi« 
fht  raU«M. 

1428.79 

July  26,  1809. 

60-.6 

foot 

Sept.Ift 

M.8 

Sept  4.  1803. 

57.9 

Sept  12 

56.6 

Sept.  23  — 

51.3 

Sept.  27  — — 

59.2 

Sept.  30 

&0.9 

(357.^  So  also  for  two  observations  made  with  refer*  For  Mo«i 
ence  to  Mont  Blanc,  one  at  noon,  and  the  other  at  B!sdc. 

(wo  p.  M.,  the  difference  of  the  temp>eratures  for  the 
former  period  was  88^.2,  and  for  the  latter  84°.6. 

These  variations  necessarily  produced  corrcs|)onding 
changes  in  the  values  of  the  decrements  of  altitude, 

(hat  for  the  flrsi  set  of  observations  being  76.55 
fathoms,  and  for  the  second  92.02  fathoms.  But  with  in 

respect  to  the  Puy  de  Dome,  coniained  also  in  Table  ihcobtcr. 
LXIX.,  we  shall  And  (hat  for  two  observatioas  made  'tdiMiiCor 
respectively  at  noon,  and  one  p.  M.,  the  difference  of 
temperature  for  the  former  was  44®.6,  and  for  the  latter 
44°. 4.  The  decrements  of  temperature  hence  nearly 
correspond.  Similar  observations  made  at  the  same 
place  on  the  29th  of  June,  1808,  and  the  7th  of  August 
of  the  same  year,  produced  in  (he  former  case,  a differ- 
ence amounting  to  49°.8,  and  tn  the  latter  to  49^i. 

These  equal  differences  of  (emiK^rature  produced 
nearly  equal  decrements  of  altitude,  but  when  compared 
with  the  former  decrements  of  the  same  kit»d  afford  a 
difference  of  nearly  23  fltlhoins  for  a single  degree  of 
Fahrenheit.  . . 

(S5B.)  Sir  Thotnas  Brisbane,  to  whom  Astronomy  ,>b,er»Itio*n« 
in  particular  is  under  such  lasting  obligations,  punuieti  (Mdiffartai 
the  subject  of  the  variations  of  tero|>eratare  at  a con-  botirsof 
slant  difference  of  altitude  for  different  hours  of  the  day,  *^7* 

L 2 
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ilefw-  at  Port  Macqutirie,  Van  Dicman'a  Land.  Hi«  r^tilts 
are  contained  in  the  following  Table,  and  were  derived 
firom  a diOerence  of  altitude  curre»pundiiig  to  52  fcel. 

Table  LXXXVI. 


the  eecond,  which  being  now  let  go,  mounted  very  M««,r 
Kjperbly,  niid  in  a little  lime  also  look  up  as  much  line  duty 
M could  be  supported  wilh  adyantage;  thereby  allow. 
ing  ils  companion  to  soar  to  an  elevation  proponionallv 
higher.  ‘ 


Fwlai  «rot  Oij  vtua  On  OAmcwumm  wmu  Mte. 

tNinaiiiil  et'Xtm 
awwuzw  sw  tall- 
wiaurs  iiQiMi 

Mean  differeoct  of  temperature  at  Sunrise. 

-6*,00 

1 at  9 A.M. 

-9.01 

at  Noon. 

at  3 r.  M. 

-5.50 

at  Snout. 

-i.m 

Mean. . 

MaiimoiD  differeoce  at  Suonu. 

-I3-.0 

at  9 A.M. 

-25.0 

at  Noon. 

-18.0 

at  3 P.M. 

-n.o 

at  Sunatl, 

- 9.5 

j Mir-imum  dUftrenct  at  Sunriu. 

0.0 

] at  9 A.  M. 

+ IS 

1 at  Nooe. 

sf  0.5 

1 at3P.M. 

+ 0.0 

at  Saaat*l. 

+ 3.0 

These  anomalies  in  the  lemperaiure  must  be  attended 
wilh  corresponding  dilTcrences  in  the  decrements  of 
altitude, 

Ob«ns-  (3b9.)  Ssussiire,  in  his  Meteorological  inquiries, 

lioai  of  deduced  the  decrements  both  for  summer  and  wintei, 

SsusMirc  OB  assigning  b>  the  former  season  a decrement  of  292 
'*!' feet  for  a degree  of  Fahrenheit’s  thermometer,  and 
untoB**tlK  to  the  latter  419  feet.  For  the  whole  year  lie  assigned 
fUcremeoti  feet, 

ofattituda  (360.)  'The  preceding  remarks  show,  that  to  pro- 
ceed successAilly  in  this  inquiry,  a great  number  of 
contemporaneous  observations  shoidd  be  made,  at  dif- 
ferent seasons  of  the  yenr  and  at  dilferent  times  of  the 
day,  in  order  to  deduce  from  them  the  mean  condition 
of  the  atmosphere. 

Dr.  Wil.  (361.)  One  of  the  best  methods  that  could  be 

adopted  for  detennining  the  decrementa  in  question, 
STiermiiiiii*  "ould  be  the  carrying  into  execution,  on  an  extended 
■hsilecrt.  scale,  a suggestion  originally  made  by  the  late  Dr. 

Wilson,  Professor  of  Practical  Astranomy  in  Glasgow. 

Wilson’s  method  may  be  seen  in 
y o ooM.  TramacHatu  of  ihr  Royal  Hooitly  of  Edinburgh, 
vol.  X.  p.  2.  and  is  briefly  as  follows. 

Several  paper  kites  of  a large  size  were  raised 
one  above  another,  upon  the  same  line,  with  (register) 
tliermoineters  attached  to  them.  Mr.  Wilson  began 
with  raising  the  smallest  kite,  which,  being  exactly 
balanced,  aoon  mounted  steadily  to  its  utmost  limit, 
carrying  up  a very  slender  line,  but  of  a strength  suf- 
ficient to  command  it.  In  the  mean  time,  the  second 
kite  was  supported  by  two  assistants,  in  a sloping 
direction,  with  its  breast  to  the  wind,  and  with  its  tail 
laid  out  evenly  upon  the  ground  behind,  whilst  a third 
person,  holding  )iart  of  its  line  tight  in  his  hand,  stood 
at  a good  distance  directly  in  front.  ’TliiiigB  being  tlius 
ordered,  the  extremity  of  the  line  belonging  to  the  kite 
already  in  Ihe  air  was  hooked  to  a loop  at  the  back  of 


Upon  launching  these  kites,  and  afibiding  them 
abundance  of  proper  line,  the  uppermost  ascended  to 
ail  amazing  height,  disappearing  at  times  smong  the 
white  summer  clouds,  whilst  all  the  rest,  in  a acriea, 
formed  wilh  it  in  the  air  below  such  a lofty  scale,  as  at 
once  changed  a boyish  pastime  into  a highly  useful 
Phih»sophical  experiment, 

(362  ) The  B:arl  of  Minto"  has  somewhat  varied  Uni  Mis- 
the  experiment  by  employing  balloons,  having  register  Ws  tppU. 
thermometers  attsched  to  them,  hung  freely  in  a cylin-  ciUos  vl 
drical  case  of  glazed  pasteboard,  open  at  each  end  ""  “™ 
’Phe  Ihermcmeler  below  waa  suspended  in  a similar 
case.t 

On  the  Plane  of  Perpetual  Snow. 

(363.)  I'he  preceding  researches  respecting  Ihe  pro-  Oeaer.1 
gresMve  diminution  of  lemperaiure  as  wc  ascend  coBsiders- 
Ihrough  the  air,  must  conduct  us  at  last  to  a region  of  '“*• 
periietual  snow.  We  have  proved,  at  least  approiims- 
lively,  Ihe  existence  of  a law,  common  to  all  the  regions 
of  the  Earth,  by  which  the  decrease  of  heal  in  the 
atmosphere  is  measured,  but  which,  nevertheless,  de- 
pends, in  Uie  extent  of  its  operation,  on  the  difierent 
temperaiures  of  the  terrestrial  parallela  If  we  go  to 
Ihe  Equator,  where  Ihe  maximum  mean  temperature  ia 
found,  and  trace  Ihe  law  of  its  descent  in  the  great 
volume  of  Ihe  air,  until  it  reaches  the  limit  which  Na- 
ture assigns  to  the  existence  of  perpetual  snow,  we 
shell  arrive  at  an  elevation  much  greater,  than  if  we 
ascended  from  the  mean  Geographicid  parallel,  or  en- 
deavoured to  trace  its  limits  above  the  Polar  circle. 

Tlius  the  great  heats  of  the  torrid  zone  influence  the 
temperature  of  the  air  at  a much  greater  elevation  above 
the  Ocean,  than  the  temperate  regions  of  Europe,  or 
those  cheerless  climes  of  the  North,  where  the  domi- 
nion of  cold  holds  a more  unlimited  sway, 

(364.)  In  setting  out  frum  the  Equatorial  regiont, 
where  the  magnitudes  of  the  mountain  masses  fill  the 
traveller  wilh  amazement  and  awe,  he  is  led  to  contem- 
plate those  hoary  auminila,  which  In  so  many  latitudea 
invite  his  examination  ; — unfolding  Ihe  existence  of  a 
plane — magnificent  from  iu  extent  and  operations— at 
and  almve  which,  all  the  dreary  powers  of  winter  are 
called  into  perpetual  action ; which,  even  in  the  torrid 
zone,  destroys  the  fairest  and  mo.st  gigantic  forms  of 
vegetation,  and  permius  within  iu  vast  and  boundless  .. 
dorosin,  the  existence  of  no  animated  being  to  disclose.  ™iI3' 
amidst  the  fearful  sublimity,  those  living  functions  and  b«n|s  or 
powers,  which  communicate  happiness  and  joy  to  the  rezvuble 
more  favoured  regiona  of  the  Earth.l  hs-ia*  eiUt 

^ abort  it. 

• BiitMhMtgMJcnrrnaf»/Sei^me«,rnLvii,p.249. 

t Miiito  Mtnt*  u>  h>«e  eivctMed  hi*  /wterr  tlitrmoratttr  in  a 
CM  of  wntimfr  paprr.  Tiit  ciirumMancts  of  an  •kperirnent  wilJ  be 
much  altered  bjr  tbc  t«i»loyment  of  tbcrmomelrn  tneUxeii  in  catea 
of  Aifferr^  me/en'ii/t.  Dr.  Welli  ha«  !>onie  mitrekiinc  obttr- 

TEliona  oD  (bi«  head,  in  bit  valuable  mi  Utu>,  When  Iha 

bulb  of  a (hermiMiMler  wm  «ncJo*ed  in  a metallic  piper,  the  temper, 
ature  indicalad  by  ii  war  found  lo  be  jfreali  r than  the  actaal  teinj^. 
alure  irf  the  air}  whereas  one  eneloaed  in  a aimtUr  ease  of  while 
paper,  waa  commonly  found,  when  a difftrence  did  txi*L  to  bt 
lowtr. 

t Thia  obaervatkiB  caimcit  bt  rt}cardetl  ai  lifiJIy  trot,  allltotijh 
wbtn  cootnatioj  tht  dreary  rtpioBi  of  tbe  perpeiual  >now>,  wuh  iht 
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(86S.)  By  the  plane  of  peqjetual  snows*  we  are  to 
uuderstand  the  curved  surface  which  passes  through  the 
greatest  heights  at  which  the  snows  are  preserved  dur- 
ing the  entire  year.  To  trace  the  altitude  of  this  plane 
above  ihe  difierent  terrestrial  parallels,  has  long  been 
an  ol^ect  of  interesting  inquiry.  At  first  it  was  ima> 
gined,  that  its  range  through  the  atmosphere  partook  of 
some  character  of  uniformity  ; but  later  and  more  Phi- 
loBophic  views  have  proved,  that  its  ulUtude  above  the 
level  of  the  sea,  is  tlie  result  of  a great  variety  of  causes, 
— of  el)  the  uncertain  condition!*  of  the  terrestrial  sur- 
face,—of  the  unequal  distribution  of  heal,— of  the  ano- 
malous effects  of  monntaiiis  and  plains,  the  great  oceans 
alone  conlributing  a partial  unitbrmity  to  it. 

(366.)  A general  idea  of  iu  figure  may,  however,  be 
gathered  from  fig.  5,  in  which  N E S Q denotes  the 
surface  of  the  Earth,  and  C D E F the  superior  limit  of 
the  atmosphere.  The  curve  ANUS  may  be  supposed 
to  represent  a section  of  the  plane  of  perpetual  snow, 
attaining,  but  for  peculiar  anomalies,  its  greatest  ele- 
vation at  A E and  BQ  in  the  Equatorial  regions,  and 
gradually  descending  towards  the  Eardi’s  surtace,  until 
it  at  length  meets  it  in  some  point  of  the  Polar  zone. 

(367.)  The  known  points  are  comparatively  few, 
which  mark  Uie  elevation  of  tliis  plane  above  the  ordi 
nary  level  of  the  sea ; and  they  ought  to  be  highly  va- 
lued, notwithstanding  the  chances  of  some  uncertainty 
eiisling  in  them,  when  we  eooaider  the  immense 
difficulties  atlendaot  on  their  determination.  We  shall, 
therefore,  Uke  a rapid  review  of  its  position  on  some 
of  the  principal  mountain  chains  of  the  Globe. 

(368.)  It  is  in  the  Equatorial  regions  of  the  New 
World  Uiat  wc  meet  with  the  most  magnificent  exam- 
ples of  this  splendid  plane,  as  it  was  in  that  region 
the  first  efforts  were  made  lo  ascertain  its  height. 
The  first  and  earliest  attempt  was  made  by  the  French 
and  Spanish  Philosophers,  who  were  employed  in  the 
operations  connected  with  the  measurement  of  (he  great 
arc  of  the  meridian  in  the  tropical  regions.  The  mea- 
sures of  Bouguer  and  Cundamiue  appear  to  disagree, 
althougl)  an  inscription  engraven  on  a table  of  marble, 
— which,  in  spile  of  the  destruction  of  the  Order  of  the 
Jesuits,  has  been  preserved  iu  one  of  the  (talleries  of 
the  College  of  that  order  at  Quito,— seems  to  imply 
that  a common  measure  was  agreed  on  by  these  cele- 
brated men : Altitudo  acutiorU  ac  iapitUi  cacumiHit 
nive  pUrumqur  operti  2432  fujaprdes  yaruientes,  ut  et 
ftttru  infima  permanenlu  in  montibu*  nivoru.  Ulioa 
and  Don  Juan,  coadjutors  in  the  same  great  enter- 
prise, assigned  a different  value  to  the  altitude  of  the 
plane. 

(369.)  The  latest  investigations  of  liumboldton  (his 
very  important  subject,  are  c^oiilained  in  an  admirable 
Paper.  Sur  la  limiie  in/^rieure  de$  ATctges  perpilufUes 
dam  la  Monia§na  de  Cllimdlapa  et  la  Regiom  Equa- 


betutiful  fertility  oi  ibc  elimalf*  below,  to  may  be  foend 

the  eaprewKW.  Wohicaberg,  ia  hie  obeenraiwen  on  lltc  Li|ilaod 
Alp*,  ob«crvce  diet  the  Srow  Banlitif,  EmixrttA  .VVvwAa,  \i  the 
liiiOf  creature  that  viiiti  an  e!«*aiivt>  of  ‘JtMM)  feel  aboie  the 
perpetual  anowa.  It  baa  alao  been  remarked,  that  the  ABionia  but- 
terfly U occtMoiMJIy  found  to  fly  over  the  very  tummil  of  Mont 
Blanc.  Wahlenberf  aUo  rrmarka,  ebat  a few  plinU  of  Itamtnru/uM 
f/onmht,  and  other  aimtlir  o*>r*,  may  dow  and  thea  be  found  in  the 
cleft  of  auene  dark  rock  niio|;  throu^i  the  armw.  This happeat  even 
U>  Iho  hei^hl  of  SOO  feet  above  tlwt  line.  Further  up  ibe  mow  ia 
very  rarely  moiaieiiod,  yet  anme  uoihilmtcd  licbenv,  {Gyroftkorv,) 
4c.,  atill  occur  ie  ihe  vrwtcM  of  peipeadicular  rocks,  even  lo  the 
h«i|bl  of  2000  feot  above  the  line  of  perpetual  tiiowa. 


toriala,  itnd  published  in  (he  Annala  de  dfmie,  tom.  Bfeuer- 
xiv.  p.  S.  The  Volcano  of  Pichinchn,  he  says,  bu  four  olofy. 
rocky  summits,  the  altitudes  of  which  were  determined 
by  direct  barometrical  measurements,  by  angles  of  ele-  *^^7 
vation  taken  near  Quito,  and  by  trigonometrical  ope-  ^^^**** 
rations  carried  on  at  Cachapatnba,  on  a plane  whose 
elevation  is  8576  feet.  His  results  are  contained  tn 

Table  LXXXVH. 


J 

1 «r  te  SaMMHa. 

.AMtutabitat.  1 

Rucupichincha 

1S924 

Huahuapichincha 

15719 

Cono  de  ius  Ladrillos 

15354 

Tahlauma 

15278 

(370.)  Of  these  summits,  only  the  first  is  covered 
with  snow  during  the  whole  of  the  year,  the  inferior 
limit  descending  Iroin  25  to  35  fathoms  below  its  top. 

The  Huahuapictiincha,  the  next  in  elevation,  is  nearly  mow. 
always  destitute  of  snow,  its  peak  seeming  just  to  pene- 
trate the  mighty  plane  of  fro.s(.* 

(371.)  On  the  great  mountain  of  Chimborazo,  Hum-  Perpetutl 
boldl  found  the  perpetual  snows,  by  a trigonometrical  of 
operation  carried  on  in  the  Plain  of  Tapia,  near  the 
City  of  Riobamba-Ncuvo,  to  he  at  an  elevation  of 
15,802  feel  above  the  level  of  the  South  Sea.  He  also 
remarks,  that  the  diameter  of  the  mountain  where  the 
snows  cotnmence,  seemed,  from  measures  made  at  dif- 
ferent epochs,  to  be  22,031  feet^a  proof  of  (he  nearly 
equal  consiaiicy  of  iheir  elevation  in  tliose  regions.f 

(372.)  On  the  sides  of  the  Volcano  of  Cotopaxi,  the  Coioptxi. 
elevation  of  this  plane  was  found,  by  a trigonometrical 
operation  performed  in  the  plains  of  Mnlalo,  to  be 
16,231  feel,  alihougli  from  some  other  con-siderations, 
Humboldt  is  disposed  to  regard  it  as  15,924  feet.  This 
volcanic  cone  is  not  well  adapted  for  the  determination 
of  (he  perpetual  snows.  Its  form,  however,  is  described 
by  Humboldt  lo  be  the  most  beautiful  and  regular  of  the 
colossal  summits  of  the  high  Andes.  It  is  a perfect  cone, 
which,  covered  with  an  enormous  layer  of  snow,  shines 
with  dazzling  splendour  at  the  setting  of  the  sun,  and 
detaches  itself  in  the  most  picturesque  manner  from  the 
hky.  Tlie  covering  of  snow  conceals  from  the  eye  of 
Ute  observer  even  the  smallest  inequalities  of  the  soil. 

No  point  of  rock,  no  stony  moss,  penetrates  the  coating 
of  ice,  or  breaks  the  uiiifonnity  of  the  figure  of  the 
cone.  We  have  given,  in  figure  6,  a represenlalion  of 
this  magnificent  mountain,  because  it  affords  a good 
example  of  the  well-defined  limitf  of  (he  perpetual 
snows. 

(373.)  It  is  worthy  of  observation,  however,  thnt^^^®|" 
notwiUistanding  the  enormous  bulk  of  this  mountain,  it 
is  liable  at  times  to  be  despoiled  of  its  snowy  mantle,  [oqw*. 
by  the  active  agency  of  its  internal  fires;  ami  Hum- 
boldt, wiUt  his  usual  acuteness,  has  drawn  from  this 
circumstance  the  useful  Geological  inference,  that  its 
sides  are  therefore  Uiinner  than  those  of  the  other 


* Acc»rilin$  Ui  lume  >«ry  accarsu  meud^es,  ihr  «amioit  of  the 
muuotiio  appora  to  ri<c  sbo\«  (he  plane  |>«rp«lual  *n>ow  «ily 
two  tathooit. 

t See  HiiniboMt,  Rtt.tCObfnt.  A»tr.  toai.  i.  p.72,  end  Z«ch , 
l>f  rAltr^Ua*  da  voL  t.  p.  7. 
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Uticor-  mounUini  whose  bosoms  are  the  seats  of  equally  active 
Toicanic  fires.  The  tlisappeanuice  of  the  snow  is  re- 
garded  by  the  natives  as  a certain  index  of  an  approach- 
ing eruption.* 

Mouiiuis  of  (374.)  The  Mountain  of  Antisana  is  another  exam- 
AatlMiu.  given  by  Humboldt  to  illustrate  the  subject  of  the 
perpetual  snowa  On  account  of  its  being  surrounded, 
however,  at  an  elevation  of  13,429  feet,  by  a vast  plain, 
exercising  great  ndiating  powers,  he  concludes  that  the 
perpetual  snowa  are  pushed  as  a necessary  consequence 
to  a higher  region  in  the  air.  And,  although  the  nume- 
rical mean  of  all  the  examples  recorded,  amounts  to 
15,803  feet,  yet  Humboldt,  making  an  allowance  fortlie 
fires  of  Cotopaxi,  and  the  force  of  radiation  here  referred 
Altitude  of  to,  is  disposed  to  fix  the  altitude  of  the  perpetual  snows 
twrpeiatl  at  the  Equator  at  no  greater  elevation  than  15,748  feet, 
»»awi  tt  the  Qj  4800  metres.  The  next  Table  contains  the  whole  of 
hi>  r«ulU. 
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(375.)  The  determination  of  this  Equatorial  ele- 
ment, although  of  the  utmost  importance  in  any  attempt 
that  may  be  made  to  trace  theoretically  the  plane  ot'the 
perpetual  snows,  must  rest  entirely  on  the  observations 
that  have  been  mode  in  the  Andes.  It  is  true  that  we 
are  not  yet  acquainted  with  the  altitudes  of  all  the 
mountains  of  America  to  the  East  of  Pent,  although 
we  are  certain  the  perpetual  snows  exist  in  this  con- 
tinent only  in  the  chain  oT  the  Andes,  of  which  the 
Cordilleras  of  Mexico  are  to  be  reganled  as  a prolon- 
gation towards  the  Xoith,  in  the  group  of  Merida,  and 
in  that  of  Santa  Martha.  Not  one  of  the  summits  of 
the  chain,  it  may  be  remarked,  on  the  coast  of  Vene- 
zuela, of  those  of  Parime,  of  Chiquittos,  and  of  the  Bra- 
zil, pass  above  the  limit  of  perpetual  snow ; and  hence 
Humboldt  has  remarked,  that  these  snowa  are  wanting 
in  all  the  Eastern  and  non-volcanic  region  of  the  New 
Continent.  Of  the  intenor  of  Africa  between  Cape 
Lopez  and  Melinda  we  know  nothing,  alllioiigh  the 
traditions  respecting  the  junctions  of  the  mountains  of 
Lupata,  and  Al  Komri,  render  it  probable  tliat  the 
Equinoctial  regions  of  Africa  yield  but  little  in  their 
altitude  to  the  Andes  of  Quito.  The  great  size,  also, 
of  the  elevated  pUius  of  the  continent  of  Africa,  and 
the  immense  accumulations  of  sand  in  the  meridian  of 
Darfour.  must  have  a tendency  to  elevate  prodigiously 
the  inferior  limit  of  perpetual  snow  by  the  influence  of 


* la  Jsnusfy,  1803,  eifkt  mosthu  sfUr  Humboklt  and  BoDpUatl't 
vicit  t«  Cfliapaii.  it  thnw  forth  enormous  Toluraet  of  ftrr  snd  Kona, 
•»d  the  eaustropbe  was  preceded  by  a UAsI  rotUiag  of  ikc  snow. 


radiation  ; aetd  still,  according  to  the  best  authorities,  Meteer- 
the  mountains  of  Al  Komri  pass  above  this  limit 
Through  all  the  remaining  range  of  the  Equator,  not 
one  solitary  mountain  is  presented,  to  mark  the  eleva- 
tion of  the  plane  whose  properties  we  are  endeavouring 
to  trace.  The  phenomena  of  the  perpetual  snows  is 
equally  unknown  in  the  Galapagos  Isles,  and  even  in 
Borneo  and  Sumatra,  of  which  the  highest  peak,  the 
Gunong  Paaamaji,  reaches  only  to  an  elevation  of 
13,842  feet. 

(376.)  The  determination  of  the  altitude  of  the  per  Auempt*  lo 
pcUial  snows  in  the  Equatorial  regions,  neceaoarily  led  Asd  de««- 
to  inquiries  respecting  its  altitude  in  other  latitudes;  hen  of  per- 
and  their  observed  approximation  towards  the  sur- 
face  of  the  Earth,  opened  a most  fruitful  field  of  other  Uu 
inquiry.  In  the  immediate  vicinity  of  the  Equator,  a cudee. 
small  change  in  the  latitude  was  observefl  to  produce 
tio  sensible  difference ; but  as  observations  became 
extended  towards  the  Northern  border  of  the  torrid 
zone,  that  diflereoce  became  perceptible.  It  is  still, 
however,  in  the  Cordiliers  of  the  Ancles— <of  all  the 
mountain  chains  being  the  only  one  prolonged  in  the 
direction  of  a meridian  for  the  extent  of  20<X)  leagues  - 
that  we  must  seek  for  further  elements  of  this  in- 
teresting problem.  It  is  true,  indeed,  that  the  Cor- 
dillera does  not  offer  a continued  chain  of  snowy  sum- 
mits, as  the  Alps  of  Swisserland,  and  the  mountains  of 
Himalaya,  but  it  is,  nevertheless,  raised  into  seven 
enormous  groups  to  the  NoKh  of  the  Equator,  at  a pro- 
digious elevation. 

(377.)  With  respect  to  observations  made  at  the  Hasiboldt’f 
Northern  extremity  of  the  torrid  zone,  the  most  perfect  owM«r«- 
are  those  by  Humboldt  on  the  elevated  plains 
Mexica  On  the  parallel  of  the  great  heights  of  Ana- 
huac,  between  18°  59'  and  19°  12'  of  North  latitude,  six  meunuisi 
enormous  mounluins  are  ranged  in  the  same  East  and  of  Ufsko. 
West  line.  Four  of  these  mountains,  riz.  the  Peak  of 
Orizaba,  having  an  altitude  of  17^75  feet;  that  of  Popo- 
catepetl, of  17,722  feet;  that  of  Iztaccihuall,  or  the 
White  Woman,  exceeding  15,028  feet;  and  the  Nevado 
de  Toluco,  of  15,169  feet;  are  penxltially  covered  with 
snow.  Two  others,  however,  the  Cofre  de  P^ote, 
having  an  elevation  of  13,417  feet,  and  the  Volcano  of 
Colima,  exceeding  10,671  feet,  are  often  destitute  of 
snow  the  greater  part  of  the  year.  According  to  a tri- 
gonometrical measure  msdeby  Humboldt  on  the  snows 
o(  Popocatepetl,  in  latitude  18°  59',  in  the  month  of 
November,  the  inferior  limit  was  found  at  an  elevation 
of  14,977  feet;  but  by  calculating  the  barometric  ob- 
servations of  M.  Sonneachmidt,  acetirding  to  the  for- 
mula of  La  Place,  the  altitude  obtained  was  15,163  feet. 

An  application  of  the  same  formula  to  some  observa- 
tions of  d’.Mzate,  gave  for  the  altitude  of  the  snows  of 
Iztaccihuatl,  in  19°  K/  of  North  latitude,  15,960  feet. 

Humboldt  by  an  observation,  on  which,  however,  be 
does  not  much  depend,  assigned  tn  this  elevation  only 
14,069  feet.  The  Nevado  de  Teluco,  in  lau  19°  11' 

North,  presents,  like  Rucupichincha,  an  immense  cen- 
tral hollow,  surrounded  by  rocks  of  a turretted  form, 
and  of  a very  dangerous  access.  Like  Rucupichincha, 
also,  the  summit  of  the  Nevado  but  just  enters  the  limit 
of  (he  perpetual  snows.* 


* Hainboldt  carried  hU  boromeien  io  the  motl  elevated  tummit 
(Picfldel  Kraila)  «h«r«  be  found  the  Mrrore  of  tbe  rock  pierced  atwl 
vKrinrti  b)  the  effevt  of  alinotpHenc  clortricilT.  Tfaa  {AcDomeiMii, 
according  lo  Mr.  Uilbert,  U niiak>gnoa  to  that  ol  the  hollow  cyliodera 
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(876.)  From  the  whole  of  the  obsen'otione  mede  Ben^  eiceeded  150  miles;  and  a simple  computation  Mtteor. 

and  collected  by  Humboldt  in  this  interestiof;  region,  applied  to  the  actual  dimensions  of  the  Earth  would  c>lofir. 

he  draws  the  cooclaslon.  that  in  the  nineteenth  de*  naturallv  afford  some  inference  of  the  kind. 
gree  of  latitude,  the  plane  of  the  perpetual  snows  is  (381.)  InNoTerober,  1817,  Captain  Webb,  who  had  Otsetri* 
round  at  an  elevaUun  of  15,028  fe^,  or  at  the  lowest  been  engaged  in  the  important  operation  of  surveying  ^ 

estimate  14,706  feet.  On  the  borders  of  the  torrid  the  Ganges  to  its  remotest  accessible  source,  pub> 
aooe,  therefore,  this  plane  has  only  lowered  720  feel,  lished  a Memoir  on  the  same  subject,  containing  the 

or  at  most  1040  feet ; but  it  should  at  the  same  time  measurements  of  more  than  two  hundred  elevated 

be  remarked,  that  the  Nevada*  of  Meiico  are  encom-  positions,  determined  geomelricallv  for  inaccessible 
passed  by  an  arid  plain,  which  radiates  heat  powerfully,  heights,  and  by  the  same  mode  combined  with  the  ba- 
and  of  which  the  mean  temperature  Is  62  .6,  and  in  rometer,  for  time  stations  that  were  found  capable  of 
whidi,  daring  the  hottest  months,  the  thermometer  access.  By  tracing  also  the  Gaurt  River  to  the  place  Dcitnaint. 
ranges  by  day  between  60^.8  and  69*^.8,  and  through  where  it  emerges  from  the  snow,  at  the  elevation  of  lian  of  aUi* 
the  night  from  55^.4  to  59^0.  This  country  is  not,  like  11,543  feci,  he  furnished  the  first  element  afforded  by 
Quito,  a narrow  valley  contained  between  two  chmns  of  this  interesting  inquiry  on  the  subject  of  the  perpetual 
tbeAndes,  but  a country  elevated  in  one  enormous  mass,  snows.  A copious  abstract  of  this  part  of  Captain  eniVivw 
to  an  elevation  of  twelve  or  thirteen  hundred  toises.  Webbs  labours,  will  be  found  in  the  Vlih  Volume  of  (nna  per- 

(879.)  From  the  lalitode  of  19°  to  the  parallel  of  the  Journal  of  the  Royal  ItulUution,  drawn  up  hy  Mr.  pettul 
80°,  we  are  not  acqtiainted  with  the  altitude  of  a ungle  Colebrooke,  with  bis  accustomed  perspicuity,  and  in-  s**^**- 
snowy  peak.  Of  the  mountains  of  5fexico,  not  one  tended  probably  as  a reply  to  the  objections  that  had 
peak  penetrates  the  plane  of  the  perpetual  snows  be-  been  made  to  the  former  measurements  of  Captain 
tween  the  parallels  of  19°  12*  and  40^*  North.  The  Webb  in  the  XXXIVlh  Number  of  the  Quarierly  Ae- 
Peak  of  Teneriffe  can  hardly  be  said  to  reach  it,  and  we  riac.  It  is  worthy  of  Historical  notice,  that  the  Num- 
are  not  acquainted  with  the  interior  of  New  Holland,  ber  of  the  Rniao,  containing  the  objections  to  the 
A portion  of  the  aone,  however,  in  the  Eastern  bemi-  measurements  of  Captain  Webb,  was  received  by  him 
sphere,  comprised  between  the  latitude  of  27^°  and  86^,  at  the  Temple  of  R^ar-nath,*  a spot  which  had  never 
embraces  the  stupendous  range  of  the  Mountains  of  before  been  visited  by  any  European.  Animated  by  a 
H imalaya— >tbose  noly  haunts  of  superstition,  where,  truly  Philosophic  spirit  he  determined  to  recommence 
enthroned  on  lofty  and  snow-capped  pinnacles,  the  his  admeasurements,  and,  if  possible,  to  verify  or  refute 
divine  Mahadeo  uta  and  surveys  the  fertile  plains  of  the  conclusions  of  the  reviewer  on  the  spot;  a tusk 
Uinddstan.*  which  be  well  knew  his  barometers  would  enable  him 


(880.)  Some  of  tboee  extraordinsry  men,  the  Jesuit 
Missionaries,  were  the  first  in  modem  times  to  scale 
this  stupendous  buttress ; and  although  the  British  con- 
querors of  India  bad  long  contemplated  the  snowy 
summits  from  the  plains  of  Hindustan, t yet  many  years 
have  not  elapsed  since  we  were  ignorant  of  all  but  tbs 
6«HiMt  general  name  of  this  vast  mountain  range.  The  earliest 
of  estimate  of  the  altitude  of  one  of  its  **  conspicuous 
tbeir  slc^  peaks^’  was  made  by  that  very  able  and  accomplished 
scholar  Mr.  Colebrooke,  in  the  year  1790,  when  he  de- 
^Itbcookt.  duced,  from  observations  made  at  a station  in  Bengal, 
an  altitude  of  26,000  feet.  The  subject  was  afier- 
wards  resumed  by  the  same  author  in  the  year  1814, 
in  the  Atiaiic  RaeareKa,  and  in  which  be  examined 
with  great  acuteness  and  ability  the  information  then 
existing ; and  announced,  for  the  first  time,  that  the 
Indo-tartaric  Mountains  surpass  the  Cordillera  of  the 
Andes,  before  esteemed  the  highest  on  the  Earth. 
This,  indeed,  had  loug  been  suspected ; or,  rather,  as 
Mr.  Colebrooke  observes,  bad  b^n  very  generally  be- 
lieved in  India ; for  Major  Renntl  had  remarked,  ia 
one  of  his  able  Memoirt,  that  the  distance  at  which 
these  mountains  could  be  viewed  from  tJie  plains  of 

of  esrth,  wlitcb  hsvs  boon  raMsUy  foaad  is  tb«  tasdi  of 

Oemuay  and  o«b«r  plscc«,  ssd  which  will  bs  Bot«  ptrtioulsriy 
sllocled  to  bemfUr. 

* Tb*  mouauin  «hicb  ii  held  to  be  the  tbfone,  or  reaidence,  of 
Hshadec  bu  five  priikcqiel  peeks,  celled  Roodroo  Hinlll,  Barmai- 
pooree,  Bistiepooroe,  Ord^urretkeute,  esd  Seoffe  Roueto.  Tbeae 
form  e sort  of  eotnicircBUr  hoflow  of  very  cosuidereblt  esteat,  filled 
wilh  elermi  snow.  Mr.  Beillie  VraMr  wes  ibe  firat  Eurowea  tbel 
oier  potKtreled  to  the  boliesl  sbriae  of  Htikdfi  worship  which  these 
•tapcKkios  mouBUist  ceoUiD. 

4 l^cee  moitnuies  eppeer  from  the  plema  of  Deagel  is  the  dt^ 
teat  hociioa,  exlendinf  in  e contioued  Uae  tbrou|h  more  then  two 
points  of  the  coapets,  end  eppeenng  in  clear  weelbrr  like  vilule 
elil^  with  e very  distiacily  defiood  oadtat. 


to  efiecL 

(882.)  But  little,  however,  had  been  hitherto  ad- 
vanced in  all  these  discussions,  connected  with  the  main 
object  of  this  division  of  our  Easy.  Tlie  subject  of  the 
perpetual  snows  had  only  been  glanced  at  as  part  of 
a magnificent  picture,  until  Mr.  Colebrooke  published,  Mr.  Cele- 
in  the  Vlllh  Number  of  the  Journal  of  the  Royal  /n-  hrooke  first 
sftfuffott,  an  Essay  on  the  Limit  of  Constant  Congelation 
in  the  Himalaya  Mountains,  derived  from  the  Observe  i^o^Hnutof 
tioas  of  Captain  Webb ; and  for  the  first  time  remarked,  imwi  ig 
that  the  inferior  limilof  perpetual  anows  does  not  descend  h<gh«r  th«n 
so  low  as  theory  would  lead  us  to  conclude.  This  was 
followed  up  by  Humboldt’s  Memoir  on  the  Mountains 
of  India,  and  by  au  Essay  iu  the  XLIVlh  Number  of 
the  Quarterly  Review,  on  the  passage  of  the  Hima- 
laya chain.  In  the  XlVib  Volume  of  the  Ann<Ue*  de  HomboUi’* 
Chtmie,  Humboldt  published  the  admirable  dissertation 
before  alluded  to.  on  the  inferior  limit  of  the  perpetual 
snowa  in  Ute  Himalaya  Mountains,  in  which  be  dis-  ject. 
cussed  the  latest  observations  of  Captain  Wcl)b,  and 
remarked  with  respect  to  the  anomalies  they  present, 
that  the  more  the  results  seem  to  be  opposed  to  the 
conclusions  deduced  from  the  snows  of  the  Andes,  the 
more  ought  they  to  fix  the  attention  of  Philosophers. 

(383.)  It  will  be  useful,  therefore,  to  follow  a few  of  CspUin 
the  steps  of  Captain  Webb  in  this  interesting  inquiry,  WgbbicoiK 
iu  order  to  make  our  readers  acquainted  with  some  of 

• Kcdir-aath  U oo«o(  tho*e  Dumcrosg  ghrineg,  which  neither  fiif- 
Acsltiw  Dor  dsofers,  nosauia  road«.  fierce  tomnta,  or  sleep  prvei*  7 

picet  caa  deter  (be  pilgriei  fro*  Tuitinf,  in  order  to  perform  those 
daiieg  which  are  eajoined  by  the  Hiadfi  Religioa,— « Hdigiun  which 
aeeau  to  delight,  as  Caplain  Webb  jiitly  obilfvM,  ia  practicdly  de- 
mcmunliog  to  iu  deluded  votariee,  that  rugged  as  is  (he  path  to  that 
regiuo  of  Deabtiide  to  which  in  faery  (hey  are  crmtiaually  pretaiflg 
forward,  ila  raMiMten  ewdeavour,  by  every  meaea  which  hunian  toga. 

Buity  can  deviae,  to  reader  it  yet  more  intolerable  by  waalonlr  strew- 
ing it  wilh  aiMitwosl  tborsa. 
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the  fnormoun  deTiations  of  the  «no«r  line  on  the  moun- 
UiiiK  in  question,  from  all  (he  ibeoretical  deductions 
that  had  been  previously  made. 

(384.)  The  village  and  Temple  ofMilem  were  found 
by  this  enterpriaio^  surveyor  at  the  respective  eleva- 
tions of  1 1,405  and  1 1, 6*^.2  f^latiove Calcutta;  extensive 
fields  of  buck  wheal  and  Tartaric  barley  occiipyinjir  the 
spa  e between  the  two.  A twelvemonth  after  these 
observutinns  were  made,  m.  on  the  21st  of  June,  1HI8, 
Captain  Webb  proceeded  SuuthwanI  from  Jdslii-mat'h, 
and  from  the  Dauli  River,  observed  bnrometricully  the 
altitude  of  a station  on  Hie  rid(^  of  mountains  to  the 
South  of  that  river.  Its  altitude  he  found  to  be  11,580 
feet  above  the  level  of  Calcutta,  yet  (he  place  wa.s  sur- 
rounded by  flourishinff  wckmU  of  hoary  oak,  long-leaved 
pine,  and  arborescent  rhododendron,  and  the  whole 
surface  clothed  with  a rich  vi^ctation  as  high  as  (he 
knee,  extensive  beds  of  atrawberriev  in  full  flower,  and 
plenty  of  currant-bushes  in  blosac^rn  all  nrouiid,  in  clear 
■pots  of  rich  black  mould. 

On  the  following  day  Captain  Webb  reached  the  sum- 
mit of  the  pass  Pilgoinli  Churhai,  uml  found  its  eleva- 
tion to  he  12.642  feet  above  the  same  level,  or  more  than 
12.700  feel  above  the  sea.  A thick  mint  confined  the  pros- 
pect, but  no  snow  was  to  be  seen  contigruous  to  the  spot 
The  surface  exhibited  a black  soil,  unless  where  the 
bare  rock  appeared,  cr>verc<l  with  strawberry  plants, 
butter-cups,  dandelions.  ai»d  a profusion  of  other  flowers. 
Even  a projecting  part  of  a higher  mountain  was  desti- 
tute of  snow,  and.  us  far  as  the  view  extended,  it 
appeared  enamelled  with  flowers.  The  goatherds  of 
the  country  are  accustomed  to  lead  their  flocks  to  pas- 
ture during  the  months  of  July  and  August  upon  a yet 
loftier  ridge,  es:itnu(ed  to  be  as  much  alMve  the  pass  of 
Pilgoind,  as  this  was  above  the  preceding  day’s  en- 
campment; that  is,  nearly  a thousand  feel,  and  which 
therefore  rcroovt  s (he  actual  boundary  of  congelation 
(0  a still  higlier  elevation. 

(385.)  The  Temple  of  Kedar-nalli  before  alluded  to, 
according  to  a mean  of  five  barometrical  obNrrvafiona, 
is  11,897  feet  above  Calcutta,  orl2UM0  feel  alnive  (he 
level  of  (he  sea;  but  no  snow  remained  in  the  vici- 
nity of  the  Temple  later  than  the  beginning  of  July;  so 
that  under  the  latitude  of  30^  40’,  at  the  last-mentioned 
elevation,  the  si-owa  were  nut  perpetual  on  the  5ouf4- 
ern  side  of  the  Himalaya  klounlains. 

(386.)  Another  remarkable  example  is  afforded  by 
Captain  Webb’s  observations  on  the  crest  of  the  NiUe 
Ghaut.  On  the  2Isl  of  August,  at  3 p.  m.,  four  baro- 
meters gave  a mean  elevation  of  the  quicksilver  equal 
to  16.27  inches,  the  temperature  at  the  same  time 
lieing  47®.  FVom  a Journal  kept  by  General  llard- 
wicke  at  Dumdum,  about  fifly  feet  above  the  sea,  the 
mean  of  five  obHervnlions,  of  which  that  on  the  21st 
of  August  formed  the  middle  term,  gave  for  the  baro- 
metric pressure  29.51  inches,  and  for  the  average  tem- 
perature 84^4.  These  comparative  results,  afier  allow- 
ing for  the  height  of  Dumdum,  gave  for  (he  total  ele- 
vation of  the  Nilee  Ghaut  above  the  sea,  16,814  feet. 
At  this  great  elevation  tiul  a vestige  of  snow  was  to  be 
seen  on  the  Ghaut,  nor  on  the  projecting  shoulder  of 
the  mountain  rklge,  rising  about  300  feel  on  the  West- 
ern side  of  the  pass;  and  we  may  hetice  conclude  from 
it,  that  the  height  of  the  lower  limit  of  congelatioo,  on  the 
Norlhern  side  of  the  Himalaya  range,  cannot  be  less 
than  seventeen  thousand  feet. 

(387.)  The  great  elevation  of  the  Table  Land  of 


Tartary  is  deserving  also  of  much  consideration  in  an  Meteor- 
inquiry  of  this  nature,  influencing,  a.s  all  extensive  plains  oUgj, 
do,  every  circumstance  of  temperature.  By  observa- 
tions  made  on  the  crest  of  the  Nitee  paw.  Captain 
WVbb  found  the  Sutledge  to  flow  in  a plain  elevated 
14,924  feel  above  the  level  of  the  sea ; yet  so  far  are 
the  great  plains  known  to  the  Hindis  by  the  name  ot  tary,  dastk 
Undes,  or  Oondea,*  from  being  buried  In  eternal  snow,  luiaotper- 
as  our  ordinary  theories  would  lead  us  to  suppose,  the 
hauks  of  the  river  afford  the  finest  pastures  for  myriads 
of  quadrupeds  throughout  the  year.  The  town  of 
Dabn.  also,  which  Moorcroft  a.sserted  to  be  only  a sum- 
mer residence,  appears  to  be  tenanted  in  all  seasons. 

In  the  neighbourhood  of  this  place,  and  near  Doompoo, 
both  considerably  higher  than  the  bed  of  the  Sutledge, 

Captain  Webb  was  informed  that  the  finest  crops  of  a 
grain  callefl  Ooa  were  gathered,  from  which  the  natives 
make  (heir  bread. 

(3SK.)  Captain  Oerar»l  observes,  in  his  surveys  Ctpuii 
publish^  in  the  1st  volume  of  the  Tran»action$  of<i*r*xA 
the  Hiyyal  Anatic  S<tcUty  of  Jjondon,  that  when  pro- 
ceeding  by  tlie  Chirang  pass,  17,348  feet  high,  to  the 
valley  of  Nangultl,  many  snow-beds  were  crossed.  coauBsoc- 
and  that,  at  about  the  height  of  16,300  feel,  the  **  con-  iof  st 
tinuous  snow-beds  commenced.”  In  another  place,  14/WO  Ctec 
however,  he  remarks  that  the  mountains  in  the  neigfi- 
bourbood  of  Ckdrunf  are  all  of  blue  date,  naked  t<» 
their  U»ps.  and  exhibiting  decay  and  barrenness  in  their 
most  frightful  forms.  T^ey  lower  in  sharp,  detached 
groups  to  about  18,000  feet;  no  vegetation  approach- 
ing their  bases,  nor  do  their  elevale<l  summits  offer  any 
rest  to  rnow.f  Upon  the  lefl  bank  of  the  Tdgld  river, 
roountiuns  of  an  elevaHoii  of  16,000  feet  are  found,  on 
which  DO  snow  appears.  Upon  tlie  right  bank,  the 
sumrails  seem  to  be  18,000  feel,  and  with  but  little 
snow  in  streaks.  The  mountains  also  which  enclose 
(he  dell  of  the  T&gik  river,  are  i>etween  19,000  and 
20,000  feet  in  elevation,  and  but  just  tipped  with 
snow. 

(3H9.)  A proofs  likewise,  of  the  disparity  between  Rataark*  t 
the  altitudes  of  the  perpetual  snows  on  the  North- 
ern  and  Southern  sides  of  the  Himalaya  moun- 
tains  may  be  gathered  from  the  following  remarks  of  NorUicra 
Captain  Gerard.  Zamslrf,  a mere  halting-place  fur  tad  Soutli- 
travellens  on  the  banks  of  the  Sh^ltl,  is  15.600  feel  ^ ■d**  of 
above  the  level  of  the  sea,  aheigfit  equal  to  that  of  the 
passes  through  the  outer  range  of  the  huowy  moun- 
tains. and  yet,  he  says,  there  is  nothing  to  remind  (hr 
travellei  of  the  Himalaya.  Gently  sloping  hills  and 
tranquil  rivulets,  with  banks  of  turf  and  pebbly  beds, 
tfocks  of  pigeons,  and  herds  of  deer,  present  the  idea 
of  a much  lower  elevation.  But  Nature,  continues 
Captain  Gerard,  has  adapted  the  vegetation  to  this 
extraordinary  country;  (or  did  it  extend  no  higher  than 
on  the  Southern  face  of  the  Himalaya,  Tartary  would 
be  uninhabitable  both  by  man  or  beast.  On  ascending 
the  Southern  slope  of  the  snowy  range,  (he  extreme 
heiglit  of  cultivation  is  found  at  10,000  feel,  and  even 
there  the  crops  are  frequently  cut  green.  The  highest 
habitation  is  9500  feel,  and  1 1.800  feet  may  be  reckoned 
the  upper  limit  of  forests,  and  12,000  that  of  bushes, 
although,  in  a few  sheltered  siluationa,  dwarf- birches, 

* Signifying  th*  Region  H’oot.  U U firooi  Ihii  lofty  r*f  ioa  itw 
Ctfthmir  niaoufactarers  art  chiefly  supplied  with  the  matcrUl  frow 
which  Iheir  celctmled  thswli  sre  mtd«. 

j It  is  powible  that  their  gniat  slscpsew  luy  prerest  the  »ao« 
ftoiB  restini  wa  tlwn. 
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Msiaor-  and  ftmall  bushes  are  found  almost  at  13,000  feeL 
But  if  we  ifo  to  the  Baspa  river,  the  hijrhest  villaf^e 
^{||  found  at  an  elevation  of  11.400  feet,  cul- 
tivation reaching  to  the  same  altitude,  and  forests  ex- 
tending to  13,000  feet  at  least.  Advancinii'  further, 
we  find  villages  at  the  last-meiilione<l  elevation,  cul- 
tivation 600  feel  higher,  fine  birch-trees  at  14.000 
feet,  and  tAm&  bushes  at  17,000  feel.  Kaslward.  to- 
wanls  Minasaardvai,  according  to  the  uccnutils  of 
the  Tartars,  crops  and  bushes  thrive  at  a still  greater 
height. 

(390.)  FVoin  the  preceding  observations  it  is  ap- 
parent, that  excepting  the  determination  of  the  sj>ot 
from  which  the  Ouuri  river  emerges  from  the  snow,  and 
the  observations  mode  at  the  Chirang  pass,  no  direct 
barometrical  observations  have  )ct  been  mafie  at  the 
actual  elevation  of  the  perpetual  snows  on  this  mag- 
nificent range.  The  determinations  that  have  l»een 
made  connected  with  the  elevated  points  and  plains  on 
which  the  perpetual  snows  are  never  found,  ulfurd  only 
indirect  evidence  on  the  subject,  but  yet  are  sufficient 
to  awaken  the  most  ardent  curiosity  respecting  the  de- 
viations which  this  region  prei<cnts.  from  all  our  pre- 
viously received  notions  respecting  the  positions  of  the 
Perpeiual  perpetiiul  snows  in  the  latitudes  referred  to.  Humboldt 
«Downde-  ha.s  tnily  remarked,  that  of  all  the  phenomena  c^n- 
nected  with  the  distribution  of  heal,  no  one  is  more 
complicated,  or  more  depemlent  on  the  influences  of 
particular  localities,  than  Uiat  of  the  per(>etual  snows  ; 
and  it  is  not  too  much  to  say,  in  the  present  condition 
of  our  knowledge,  that  we  are  unable  to  account  satis- 
factorily for  the  extraordinary  anomuliea  we  have 
alludefl  to.  That  the  great  elevation  of  the  plane  of  the 
perpetual  snows,  in  the  regions  referred  to,  is  an  efleet 
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® copious  radiation  of  heat  from  the  elevated 
Hitnalaya  plains  of  Tartary,  is  certain  ; but,  unless  we  are  able 
ebsin.  to  assign  a numerical  value  to  this  radiating  power, 
we  are  deprived  of  every  mean.s  of  tracing  its  effects  on 
the  higher  regions  of  the  air.  We  know,  indeed,  too 
little  of  the  na’ure  of  terrestrial  radiation,  to  attempt  to 
form  an  estimate  of  its  influence,  when  developed  on 
so  great  a scale  as  in  the  plateaus  referred  to.  We 
know  hut  little  of  the  effects  of  declivities  In  modifying 
the  circumstances  of  temperature;  or  of  the  influence 
that  the  very  nakedness  of  the  soil  may  exercise  on  the 
air  which  re^mses  on  it;  nor  can  we  attempt  to  measure 
the  play  of  the  currents  which  descend  from  the  neigh- 
bouring summits,  or  to  trace  the  cffecis  of  the  humidity 
of  the  forests  which  lie  scattered  at  their  base.  Added  to 
this,  we  know  that  the  summers  are  exceedingly  shmi, 
commencing  about  the  middle  of  June,  and  ending  about 
the  middle  of  August,  scarcely  ever  extending  to  the 
close  of  that  month  ; a circumstance  which  a<lds  new 
eonditions  of  difliculty  to  the  whole  inquiry.  So  early 
as  the  10th  of  August,  we  are  told  by  Mr.  Moorcrofl, 
the  thermometer  in  the  morning  felt  to  the  freezing 
point,  and  his  tent  was  covererl  two  inches  thick  with 
snow;  anil  on  the  ;2bth,  near  the  Nitee  pass,  the  mer- 
cury stoml  at  ice  being  formed  2^  inches  thick. 
The  fad.  also,  of  the  ri|>ening  of  grain  at  so  great  an 
elevation,  seems  to  favour  Mr.  Daiiiell'a  opinion  of 
the  superior  energy  of  the  solar  rays  in  the  higher 
regions  of  the  air.  We  know,  indeed,  that  on  the 
Southern  side  of  the  Himalaja  chain,  at  an  altitude 
of  eleven  or  twelve  thousand  feel,  the  temperature 
varies  during  the  holiest  part  of  the  day  from  60^  to 
76^  in  the  shade  and  during  the  night  descends  not 


lower  than  50"  or  45^;  the  sun  developing  its  whole  Meteor- 
power  during  the  day,  and  a shower  of  rain  but  rarely  oivty- 
fulling. 

(391.)  Humboldt  has  likewise  remarked,  that  if  all  KflTectsof 
the  mountains  covered  with  eternal  snow,  instead 
being  connected  together  in  continued  chains,  or  sup- 
ported  by  table  land  of  a greater  or  less  extent,  formed 
insulated  cones  of  equal  dimensions,  it  is  probable  that 
the  limits  of  tiie  perpetual  snow,  under  different  meri- 
dians. would  preserve  a constant  elevation  above  an 
isothermal  line  traced  at  the  level  of  the  sea ; and 
did  .such  cones  exist,  the  altitude  of  the  perpetual 
snows  might  enable  us  even  to  estimate  the  measure  of 
the  sumnver  heat  in  the  plains  below.  Rut  as  the  iso-  Where  iso- 
thermal lines  have  convex  summits  in  the  interior  of  a 
large  continent,  and  as  the  temperature  of  the  summer 
in  such  a region  exceeds  that  whicl)  otherwise  the  coii-  roavti 
ditinns  of  latitude  would  afford,  the  perpetual  snows  tumintu. 
must  attain  a corresponding  excess  of  elevation.  Be- 
hiiles  this  effect  of  the  radiation  of  the  summer  heat  of 
the  plains,  there  are  also  other  causes  operating  in  the 
higher  regions  of  the  oir,  which,  together  with  the 

Keculiar  conformation  of  mountains,  unequally  raise  or 
iwer  the  limit  of  constant  snow  above  the  same  iso- 
thermal hand.  Humboldt  sometimes  met  with  heals 
ill  the  middle  of  the  Andes,  equivalent  to  those  of  the 
plains,  and  which  he  found  to  be  more  insupportable, 
because  the  air  of  valleys  of  that  kind  is  but  seldom 
agitated  by  the  winds. 

(392.)  finally,  it  is  to  be  observed  respecting  the  Piful  r»- 
mountains  of  India,  that  they  occupy  a position  in  a 
considerable  degree  central,  and  in  conm|iience  have 
what  has  been  denominated  a continental  climate;  that 
is,  summers  exceedingly  hot,  and  winters  very  cold. 

In  a climate  of  this  nature  it  is  also  found,  that  com- 
paratively but  little  snow  falls,  when  the  air  is  cooled 
below  10°  of  temperature.  The  .snows  are,  therefore, 
not  necessarily  thicker,  where  the  winters  are  more 
rigorous,  or  where  the  atmosphere  passes  rapidly  to  its 
extreme  degree  of  cold.  If,  says  Humboldt,  the  curves 
of  equal  annual  tem(>eralure,  when  traced  on  the  plains, 
have  a concave  summit  in  Asia,  the  lines  of  equal  sum- 
mer, on  the  contrary,  are  raised  considerably ; and 
where  this  is  the  case,  anomalies  like  the  present  must 
exist.  And  when  we  consider  that  the  cnormou.s  range 
ufmountain  ami  table  land,  the  influences  of  which  on 
the  atmosphere  we  have  been  endeavouring  to  trace,  ex- 
ceeds leagues  in  length,  and  400  leagues  in 

breadth,  disclosing  in  the  whole  extent  of  its  surface,  a 
quantity  exceeding  3. 266,5(^0  square  British  miles,  we 
cannot  but  expect  that  a mo&s,  so  extraordinary  from  its 
niHgtiitucle  and  pcMition,  should  disclose  phenomena 
connected  with  climate,  the  numerical  effects  of  which 
cannot  be  estimated  in  the  present  condition  of  Meteor- 
ologicn)  science. 

(393.)  The  chains  of  Caucasus  and  of  the  Pyrenees  Stw<i-*ef 
occupy  nearly  the  same  average  latitude,  and  a com-  C*ttcx«u« 
parihon  of  the  perpetual  anowa  in  the  two  ranges* 

...  IflO-e  Ol  Ub9 


Mount  Kasttek,  in  p^rtmcn 
degree  .hiKHjjh  ’ 


tiisclosea  a very  interesting  fact, 
the  first  of  these  chains,  is  scarcely  half 
more  South  than  the  Pjrenct^s,  amf  yet  the  per-  iw«rty  in 
petiial  snows  are  supported  on  its  Nonhem  slojie,  ac-  *■*’* 
cording  to  the  barometric  meosurcnientK  of  Englchardt  ^ 
and  ^rrut,  at  an  elevation  of  1U.5S2  feel,  whereas 
in  the  range  of  the  Pyrenees,  as  we  shall  presently 
see,  Ramond  eatimuted  this  limit  so  low  a.s  7674  feet; 
and  if  we  adopt  the  higher  elevation  given  by  Hum- 
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boldl,  we  shall  still  find  a difference  of  SSO  or  300 
fisthoms  in  (he  small  raji^  of  half  a degree  of  latitude. 
'Hie  cause  of  this  anomaly  is  to  be  attributed  to  the 
peculiar  position  of  this  mountain  chain ; partly  from 
its  being  situated  in  a narrow  isthmus  between  two 
seas,  but  principally  from  the  effects  produced  nn  its 
temperature  by  the  very  extensive  plain  which  ranges 
from  its  t)ase  through  Moscow  to  the  IcySea.  And  that 
an  increase  in  the  altitude  of  the  perpetual  snows  may 
be  reasonably  inferred  from  the  latter  cause,  may  be 
gathered  from  the  great  elevation  of  the  isothermal 
curves  in  this  continent  Humboldt  remarks,  that  at 
Moscow,  in  latitude  4V,  and  on  the  isothermal 
line  of  40^,1,  the  lempeniture  of  the  hottest  month  rises 
to  ; whereas  at  Paris  in  latitude  48^  5ty,  on  the 
isothcnnal  line  of  the  warmth  of  the  hottest 

month  amemnts  in  general  but  to  65^.3. 

(394.)  The  altitude  of  the  per^>etiml  snows  on  the 
mountains  of  the  Pyrenees,  is  differently  re|Mjrtcd  by 
different  authors.  By  Humboldt  their  elevation  (sstated 
at  1400  fathoms  bnt  according  to  Ramond,  llieir  ge* 
neral  range  commences  at  7674  feet,  and  prcseiils  a 
snowy  band  of  500  or  600  fathoms  in  breadth,  'nicse 
mountains  are  very  abrupt,  and  numerous  snow-flelcls 
exist,  some  of  which  are  of  considerable  extent ; and 
Ramond  has  deduceil  from  them  a most  interesting 
fact,  that  the  snow-line  along  the  breadth  of  the  inoun* 
tains  constitutes  a curve  whose  convexity  is  turned 
towards  the  Karth,  and  whose  a^>ex  is  probably  at  a 
middle  distance  between  the  opposite  sides  of  Uie 
range.  This  flexure  in  the  perpetual  snows  arises  from 
a twofold  cause.  The  warm  air  ascending  the  sides  of 
(he  mountains  has  a tendency  to  elevate  tlic  plane  of 
the  perpetual  snows;  whereas  the  chilling  influence  of 
the  great  fields  of  snow,  causes  its  middle  portion  to 
descend;  so  that  instead  of  preserving  its  continued 
concavity,  as  A B fig.  7,  it  presents  a convex  section,  as 
C D.  The  observations  of  Ramond  were  principally 
directed  to  jWon/  Perdu,  and  he  remarks,  that  snow 
exists  from  the  great  glacier  to  its  summit;  but  that 
the  thickness  gradually  diminishes,  and  becomes  very 
inconbiderable  towards  (he  top,  on  account  of  its 
trenched  form  not  admitting  of  any  great  accumu- 
lation. On  the  Northern  side,  the  snows  obtaiu, 
by  degrees,  an  extraordinary  consistency;  but  on  the 
Southern,  the  »oil  can  be  readily  distinguished  ; a f^t, 
however,  which  Ramond  is  disposed  to  attribute  less  to 
the  action  of  the  solar  heat,  than  to  the  extreme  precipi* 
tancy  of  that  part  of  the  mountain  pass.* 

(^5.)  Saus-sure,  in  his  most  interesting  journey, 
fUea  the  limit  of  perpetual  snow  in  the  Alps  at  S313 
feet,  or  9273  feet,  or  at  a mean  elevation  of  h793  feet. 
We  know,  also,  that  very  considerable  differences  exist 
in  the  altitudes  of  the  perpetual  snows  on  the  Northern 
and  Southern  sides  of  the  Alps.  Of  Mont  Blanc,  it 
may  be  remarked],  that  the  mantle  of  snow  which  covers 
its  top  exceeds  in  elevation  4000  feet,  and  occupies 
horizontally  an  extent  of  9000  feel;  (he  total  height 
of  the  ice  and  snow,  estimated  from  (he  source  of  the 
Arveron,  at  the  bottom  of  the  glacier  of  Monlaiivert, 
to  the  summit  of  the  mountain,  being  nut  less  than 
12,000  feet  in  perpendicular  height.  According  to 


• Thit  inirreMlRS  Bcoloficsl  (eitur*  «iercim  «n  imparuut  ia- 
lutncr  o*  the  proUif  m of  the  perpelu*!  naowii,  aor  i«  lh«  otmervaiio* 
to  b«  cosfinrJ  to  ihe  nwtuBUiBt  of  ihc  P;^reiw«.  The  A)p«,  iihe 
th«(R,  are  Merpen  to  the  Stnlh,  irut  ihc  motmluoi  of  Scaikdiitam 
Mve  their  procipttoiM  tides  on  Ui«  North. 


Von  Buch,  the  altitude  of  the  snow-line  between  the  Mataoe- 
parallels  of  45^®  and  46^’,  amounts  to  90SO  feel; 
and  that  in  Appcnxel  it  must  be  100  fathoms  lower 
than  in  the  Valais  and  in  Savoy,  and  cannot  exceed 
M02  feet 

Saussure  made  an  ingenious  estimate  cd*  the  refri- 
gerating influence  of  the  great  soow-flelds  which  exist 
in  the  Alps,  in  sinking  the  line  of  the  perpetual  snuwa, 
and  found  it  capable  of  depressing  their  range  600  feet 
below  its  level,  even  on  (he  lesser  moutilains  of  the  Sauwure’t 
Alps.  Both  Ramond  and  Saussure  have  remarked  the 
chilling  influence  of  tliese  snow-fields  in  producing  con- 
trary  flexures  in  the  snow-lines  of  the  Alps,  as  in  the 
ca.se  of  the  Pyrenees.  These  flexures  may  in  some  6uente. 
ca-'-es  l>e  very  numerous  and  varied.  Thus,  in  a group 
of  elevated  peaks,  as  in  fig.  8,  if  vertical  planes  be  sup- 
posed  to  pass  from  the  peak  A to  the  summits  denot^ 
by  B,  C,  1),  and  E,  through  the  curve  of  the  [>er]>etual 
Shows,  a series  of  sections  may  be  presented  of  an  ex- 
ceedingly diversified  character,  arising  from  the  un- 
e(|ual  radiating  |>uwers  of  the  surfaces  below.  And 
these  in»;ualities  will  he  found  not  only  to  exist  on  the 
innumerable  surfaces  of  a great  muutitaiii  range  like  the 
Alps,  or  the  Andes,  as  rendered  visible  by  the  snows 
with  which  they  are  covered,  but  inequalities  S4)inewhat 
atudogouH  must  exist  in  (he  atmosphere  above  those 
m4)untains  whose  summits  do  not  reach  the  range  of 
perpeliiul  snow.  A hot  valley  will  have  a lendeucy  to 
raise  it.*  whereas  a snow-field  will  exercise  an  oppo- 
site effect  The  flexures  of  the  perpetual  snows,  also,  in 
the  atmosphere  of  a level  country  like  Russia,  must  be  (VrpeiusI 
of  a much  less  variable  kind  than  in  the  mountainous 
regions  of  Norway  or  Swisserland.  The  plane  of  the 
perpetual  snows  is  most  uniform  over  the  Ocean. 

(396.)  The  Carpathian  mountains,  also,  present  some  Cirpathii* 
iatcresting  anomalies  connected  with  the  snow-line.  nw«*iii*i 
Occupying  a (msition  between  the  parallels  of  48°  5V 
and  49°  15',  and  extending  through  a degree  and  a half 
of  longitude,  they  exercise,  in  conjunction  with  the 
neighbouring  plains,  a considerable  influence  on  Me- 
teorological phenomena.  Although  situated  to  the  Althwi* 
North  of  the  Alps,  the  perpetual  snows  are  found  at  a 
much  higher  elevation  than  on  the  mountains  of  Swis- 
serland.  Mont  Pilatus,  fi>r  example,  in  the  latter 
Country,  although  only  6927  feel  above  the  sea,  is  thus  on  U<* 
covered  with  perpetual  snow  ; whereas  nut  one  of  the 
peaks  of  the  Carpathian  range  is  found  to  be  so,  though  ®^S»r»weT- 
the  great  Ivomniizerspilze  attains  an  altitude  of  8464  ^ 
feet.  From  different  a)nsiderations,  Wahleiihergt  sup- 
poses that  if  this  mountain  had  an  elevation  of  8526 
ieet,  it  would  just  reach  the  snow-line.  Snow  lief, 
indeed,  during  the  whole  year,  in  some  of  the  gullies 
and  chasms  of  these  mountains,  and  Uicre  i»  a kind  of 
glacier  at  Eisthalerspitxc.  arising  from  this  cause.  This 
auomaly  in  the  elevation  of  the  snow-line  is  to  be  attri- 
buted to  the  hot  winds  from  the  plains  of  Hungary, 
which  being  by  far  the  most  extensive  in  Europe,  and 
situated  considerably  to  the  South,  the  heat  in  summer 
U very  great.  A conflrmation  of  this  anrmialy  is  afforded 
in  the  vegetation  of  the  Carpatliian  range.  Com  and 


* May  not  lar^e  towns  h«%«  i tcDdeory  (o  ruto  Uie  |)lan«  of 
tn«*«  *(m*«  Us  profcr  stevalioo,  froa  ibe  currents  of  warm  air 
almost  cooftaiilly  *«ce*«linf  from  them  ? Howard  ren»B-k«,  tXat 
London  t$  always  warmer  lhaa  the  neighbonriaB  counuy  at  a mean 
rain  by  more  than  a degree  and  a half. 

f Widilenberg  oB  the  Carpathian  Mountains.  GdUinga  iw^eatss 
Vaiidenhbek  e(  liuprecht  1814. 
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Mtteor*  (yjjjj  (fees  nourish  a greater  elevation  on  the  out* 
t , akirls  of  the.se  mountains,  than  in  Swiaserland,  and  the 

region  of  beeches  is  much  richer  in  plants  than  the  same 
region  in  the  range  of  the  Swiss  Alps. 

Few  exam*  (397.)  Of  the  Scandinavian  peninsula  it  may  be  re- 
pl«<rfper.  marked,  that  Sweden,  accorthng  to  Von  Bucli.  presents 
Moi*  in  !*'*'  eiaroples  of  mountains  upon  which  the  snow  rests 
Sweden, bei  Summer;  hut  Norway,  consisting  of  a range  of 
ffiuiy  in  mountains  extending  from  one  of  its  extremiiies  to  the 
N»rw*y.  other,  presents  many  examples  of  the  perpetual  snows. 

Esmark  was  the  first  to  direct  the  attention  of  the  Phi- 
Wisophic  world  to  their  range  and  elevation ; but  it  is 
the  later  labours  of  Von  Huch,  Hagelslam,  ami  Schouw, 
that  have  fixed  their  limits  with  accuracy. 

(S9B.)  According  to  Hertzberg  the  altitude  of  the 
snow-line  on  Folgefbnden  is  5J15  feet;  and.  although 
in  the  entire  extent  of  this  mountain  range  there  occur 
no  separate  eminences,  the  whole  forming  one  immense 
mass  of  snow  without  division  or  valley,  there  never- 
theless occur  many  diversities  in  the  altitude  of  the 
perpetual  snows,  which  it  may  be  proper  to  advert  ta 
The  Melderwkiii  and  Solen-Nuden  present  examples  of 
V'vitiien  io  sudden  depressions  of  the  snow-line.  The  al^olnte 
a Itnuds  of  elevation  of  the  former  mountain  is  48G0  feel,  and  of 
snows  Utter  4796  feet,  and  the  summits  of  Uilh  are 

covered  with  everlasting  snow.  Flakes  of  snow  lie 
even  upon  Age*Nuden,  although  its  altitude  is  only 
4587  feet.  Von  Ducb  attributes  these  changes  to  the 
influence  of  the  neighbouring  sea.  The  almost  con- 
stant fog,  says  he,  w hich  shrouds  the  outermost  islands, 
the  canopy  of  clouds  covering  the  sky,  and  the  Uiick 
rains  which  exclude  the  influence  of  the  sun  from  the 
grouTKl,  occasion  the  temperature  the  summer 
months,  during  which  alone  the  snow  never  melu,  to 
be  much  less  than  in  regioiH  further  removed  from  the 
sea.  As  we  pass,  however,  from  the  snow-field  of 
Fulgefboden,  the  perpetual  snows  ascend,  and  after 
allowing  for  all  the  circumstances  cotmected  with  it, 
V'ua  Buch  is  disposad  to  regarti  the  mean  aliiiude  of 
tlie  anow-iine,  in  the  latitude  of  GP*.  ut  554:2  teeu 


(399.)  According  to  Wahlenbcrg,  the  altitude  of  Mefecr- 
Sulitelma  is  5675  feel,  and  that  of  the  perpetual  snows 
on  its  sides  38^17  feet.  In  the  latitude  of  70®,  Von 
Buch  assigns  to  them  an  elevation  of  3517  feet;  but 
between  Alten,  to  which  this  elevation  belongs,  and 
Uammerfest  upon  the  Island  of  Qualoe,  in  the  neigh- 
bourhood of  the  great  Ocean,  the  snow-line  sinks  to 
2345  feet;  affording  tlie  remarkable  example  of  a de- 
pression of  1172  feet  in  an  interval  hut  little  exceeding  lUnurkab)* 
a degree;  whereas  between  Fillefieldt  and  Allen,  occu-  deprmion 
yiiig  ten  degrees  of  latitude,  the  [icrpctual  snows  •ink  *f  Mow^ise. 
ut  2025  feet. 

(400.)  We  have  entered  in  the  su<K^eeding  Table  the 
later  observaliuns  of  Hagelstam  and  ^bouw*  on  this 
subject,  and  we  shall,  therefore,  merely  observe,  that, 
according  to  the  latter,  the  snow-line  is  lower  on  the  sno«r« 
Western  than  on  the  Eastern  side  of  the  Senndinavian  luweroa 
chain,  by  1000  feet  in  latitude  67®,  and  490  in  60°. t tfw  Wf*i. 
This  is,  perhaps,  not  exactly  what  miglu  have  Iwcn  ex-  °" 

pccted  from  the  greater  mean  coldness  of  the  Eastern 
side,  nor  does  Professor  Hchouw  explicitly  assign  the  Sciwhos- 
caose.  Dr.  Brewster,  however,  thinks  it  to  arise  from  viutciuiii. 
the  greater  range  of  temperature  existing  on  the  side 
most  distant  from  the  Ocean  subjecting  it  to  n high 
temperature  in  summer,  which  is  the  principal  cause 
in  the  reduction  of  the  «nuw-litie,  notwithstanding  the 
greater  intensity  of  tlie  winter  frost. 

(397.)  The  following  Table  contains  a recapitulation 
of  the  whole  of  the  preceding  results. 


* Tbt  ohMnslKMft  of  Srhaow  are  coaUined  is  bit  -Spvnaim 
Otf^raphitr  1‘hyvM  CompenWiMv,  a Work  wiucb  proiaifcc  to  boot 
Uir  ffcalr«t  inpurlaace  to  ^iesco. 

t Dr.  Brewster  a mispriot  ia  U»«  Memwr  where  tb« 

taller  ntunber  ia  callKl  1400,  wbKfa  is  not  uhe  diifereoce  of  th« 
bri^liU  a«  printed  ia  the  text,  uatcM  4340,  thv  heybt  of  the  aoow- 
ti&e  on  (be  Eastern  iida,  is  a aiituka  as  very  ptMibly  it  nsaj  be, 
lor  &:M0. 

With  re-|)««t  to  tHa  difl’vreace  ia  the  aliiiudea  of  tba  Mowdina 
o«  the  B*B(eri)  aad  Western  him  of  the  of  Scaadioavia, 

it  is  worthy  of  remark,  that  sitsilv  dtSercoce*  are  observad  with 
rvapMt  to  ti  a fi  nai  limit  of  tree*. 


*•  i 
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Aianai 
Umti  W 

n*t. 

MiMrwr. 

MMVtk 

Xhinhomo 

I-2S'S. 

15802 

Humbolcit 

Oeloftti  .................. 

0 41  S. 

I5<ri4 

Ditto. 

Affected  volcaaie  fire*. 

Coruofl  ... 

0 32  S. 

15719 

Ditto. 

AntUant.. 

0 31  8. 

15943 

Ditto. 

AfTccted  by  the  fadiaUoo  of  a rut  plain. 

Kucapichincba 

0 10  s. 

15700 

Ditto. 

Hukhuapichinciti 

? 

15712 

Ditto. 

Gesent  reaitU  for  (fct  Equator  . 

0 0 

15748 

Ditto. 

f Pueo<«teueU 

18  59  N. 

14977 

Onto. 

i 

Diiw  

18  59 

I516J 

SwonoacbmidL  Deduced  from  obeenatlon*  by  the  barometric  formula  of  Lo 

Plaew. 

rzuccibattl 

19  10 

14069 

Homtk-ddt. 

DoubtfuL 

1 

Ditto 

19  10 

15060 

D'Alxate. 

Deduced  from  obwnabona  fay  the  barometric  (ormaU  of  fji 

1 

Place. 

] 

FnHD  wt'otc  of  obterxatioM 

maje  in  llciKO... 

19  0 

15028  or 

Hutabotilt. 

14708 

1] 

Gauri  rim  

30  85 

11541 

Capt.  Webb. 

Itnceruin  whether  to  be  regarded  a*  eiact  limit  of  perpetual 

f 

■now. 

Nittc  Gbaat.  

? 

17000 

Ditldu 

This  11  the  ertimatod  aUitadeootba  Nortbam  «»dc,  below  which 

■J 

Ifae  pcrpelumi  soow*  do  not  reach. 

!■ 

ChfcraBf  pus . 

f 

16300 

Capt.  Cerard. 

1 

MounUins  tncloaing  D«ll  of 

From 

1 

Rirer 

19000 

Ditto. 

Ju*t  tipped  with  mow. 

20000 

4(Ciucuu» 

10552 

Kngtehardt, 

Measured  on  the  Nortbera  alopc  of  the  mouetaiM. 

and  f5uro(. 

P^reoott  

4->l 

8400 

Humboldt, 

I^IIO  

7674 

Ramnnd. 

Alps . . .................... 

45|  to46 

8313 

Sauaaure. 

9273 

Ditto  ..  ..................  • 

45|to46i 

9080 

Voci  Uucb. 

Appmull 

47 

8402 

Ditto. 

Somewhat  doubtful. 

Corpalhiaa  range  ........... 

48  A5‘ 

8526 

Wahlenberg. 

No  mooeiaio  in  tbia  range  actually  reaches  the  perpetual  tnowi. 

to 

though  the  l.«otnmtxer*piUe  has  aa  eieralioo  of  8464  feet,  and 

49  15' 

from  the  orcumstancea  of  temperature  attending  It,  tAableu* 

berg  infers  the  altitude  ol  the  perpetual  snows  to  be  but 

little  abort  H. 

Moantaim  of  Sweden 

69 

6000 

[lagelsUm. 

Mountaies  of  Norsray  

59  to  60 

5800 

Ditto. 

Ditto 

.59  to  60 

5200 

Scbouw. 

Pofgofoaden.  

60 

5115 

HertibeiY- 

Ditto.  

60 

5000 

Ha^ebuio. 

Mrlderslcta  ................. 

4860 

Ditto. 

The  sB9w>line  is  in  reaht?  lowat  tHin  ibeae  anmben  denote,  on 

i 

4587 

Ditto. 

j 

Flakes  of  taow  lie  only  on  tbe  latter  mountale. 

Moaatains  of  Norway  ••«..... 

60  10  61 

4747 

Scbouw. 

MountaiBi  of  Sweden  ........ 

61 

5000 

Ms(ErNt8fn. 

1 

Moonlaimi  of  Norway  ........ 

61 

5542 

Von  Raeb. 

1 

Pille£rldtui  Norway......... 

61 

5600 

HageUlan. 

Laegbrldt  la  Norway  ........ 

61  to  68 

5410 

INtlo. 

Mouniaitia  of  Norway  ........ 

61  to  62 

5083 

Scbouw. 

Afme  the  DooeefieliU 

62  to  61 

5300 

H agetstan. 

MounUioB  of  Norway  

62  to  63 

5142 

Scbutiw. 

MooatiiiH  of  Sweden 

63  to  64 

5200 

Hagclntam. 

TothoWealofPiaBfyfi  iaNorway 

63  to  64 

48r»o 

Ditto. 

Mountains  of  Norway  

G3  (A  64 

4925 

Schoew. 

Mountain*  of  Sweden  

65 

4800 

HageUtaio. 

6? 

4400 

Ditto, 

Swlilrliaa  

67 

3837 

Walilenbcrg. 

Mounlaiei  of  Norway  ........ 

67 

3600 

Scbouw. 

NordltAd  in  Norway  ........ 

67  to  68 

3900 

Hagelatam. 

On  the  mountains. 

Ditto  

67  to  6h 

8100 

iRlto. 

On  the  coeat 

AHeo  ia  Norway 

6»  to  70 

3600 

Ditto. 

Monnlaina  of  Norway  ........ 

70 

3517 

Voa  Biicb. 

Ditto 

70 

3300 

Schtmw. 

Haminerftat ... 

71 

2345 

Von  Buch. 

Mountains  of  Norway  ..  ...  . 

71 

2200 

Schouw. 

iNorth  Cape 

71  10* 

2400 

lligeUUfD. 
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Mmmt*  (4^-)  Such  are  the  lewer  limiU*  a»si^ed  to  the 
otofT-  altitude  of  this  magnificrnt  plane,  bv  the  celebrated 
men  whose  names  are  recorded  is  the  ^ablc.  If,  how- 
ever,  we  stop  our  inquiries  at  this  point,  we  shall  leave 
many  interesting  portions  of  the  problem  unresulved. 
The  plane  of  the  perpetual  snows  dors  not  maintain  a 
cotistanl  elevation  in  the  same  latitude,  but  varies  with 
the  vicissitudes  of  the  seasons,  risinf?  during  the  heat  of 
summer,  and  sinkin|f  by  the  cold  of  winter;  changinjf 
also  from  one  summer  to  another,  as  alterations  are 
experienced  in  the  temperatures  below. 

Aad«ft.  ) If  direct  our  attention  to  the  Kqua> 

tonal  reioons,  we  shall  discover  some  small  oscillaiions 
to  exist  in  the  altitude  of  the  perpetual  snows.  To  the 
mounlainecrst  of  the  Amies,  the  limit  of  the  pcq>ctual 
snows  presents  a phenomenon  of  a very  constant  kind ; 
and  to  their  uncultivated  minds,  the  silvery  line  seems 
to  run  through  the  enormous  groups  of  their  mountains, 
in  one  continued  horizontal  plane:  the  greatness  of  the 
distance  preventing  them  from  observing  those  small 
oscillations  of  altitude,  which  the  more  rehned  inquirtrs 
of  the  Philosopher  have  disclosed.  Tliis  close  a|mroxi< 
mation  to  uniformity  arises  from  the  equality  of  tern* 
perature  existing  in  the  different  strata  of  the  atmo> 
sphere ; and  accordingly  it  is  found  that  the  utmo.st 
amount  of  the  oscillation  of  the  perpetual  snows  in 
these  regions  does  not  exceed  30  fathoms,^  and  at  the 
Equator  itself  rarely  amounts  to  half  that  quantity.  It 
is  often,  indeed,  insensible,  notwithstanding  the  small 
differences  of  temperature  which  are  found  to  exist 
between  the  season  of  rain  and  that  of  great  dryness. 

(404.)  If  we  pass,  however,  from  the  Equalotial 
regions,  we  shall  discover  new  conditions  presented 
for  investigation.  No  longer  conffned  to  the  feeble 
oscillations  we  have  referred  to,  we  shall  6nd  all  the 
Moiinuini  Attendant  phenomena  become  more  irregular.  In  the 
ef  Mexico,  mountains  of  Mexico,  the  oscillations  will  be  found  to 
amount  to  240b  loises,  attaining  their  maximum  in 
Januitry,  and  their  minimum  in  September  ;§  and. 
although  we  are  not  acquainted  with  the  actual  extent 
Himalaya  of  the  oscillations  on  Ute  mountains  of  Himalaya,  wc 
chain  may  infer  from  the  observations  of  Captain  liodgson, 
that  they  must  be  considerable.  Tlic  great  cedar  pines, 
those  gigantic  sons  of  the  snow,  says  be,  fringe  the  bare 


* It  may  be  n*cet<ary  b>  obwrrc,  th«l  wfi  do  not  conroond  die 
pheMBMon  of  the  pefprtoal  »nowt  with  that  of  fUcim.  Tbe  iofe* 
rior  limit  of  ka  ia  detertniord  by  other  cauw«. 

t 'Diesf  people  hare  an  aacicat  unaa*  of  firing  a anow*hatn  to 
ihoee  who,  for  the  firat  lime,  pas*  frum  tbe  leu  derated  pUiet, 
through  the  zone  on  (be  declirity  of  (tie  Cordillerta.  which  may  lie 
aecidrntaUy  ci>vere<i  with  mow;  the  bwrtrei|Ue  eereroony  agreeing 
with  (he  baptieai  which  edion  undergo,  who  for  the  first  time  pass 
the  Equator. 

^ When  Humboldt  peblUheiJ  his  Views  of  the  ConiillefM,  and 
ni»  Atlas  of  New  Spain,  many  eegiirdetl  with  wonder  (he  deeigne 
which  represented  the  iry  regi<ia»  d the  Ccmtilicra-s  of  Quito  and 
Mrxico.  Accustomed  to  the  snowy  nouniaiot  cd  the  Alps  and 
Pyrenees,  usd  to  the  Tideutudes  which  they  undergo  during  tbe 
ettccetaisc  eeaeoee  of  tbe  year,  they  iraiufcn^  similer  iJeai  to  the 
monntaia*  of  the  New  Worla,  aoid  were  iturpnsed  to  Sod  (h«i«e 
giacien  waatinf,  which  in  Europe  impart  m much  grandeur  end 
beeuiy  to  Alpine  scenery.  See  fWtde  Cerdi/Zcrra,  pL  ft.  10.  Id. 
2ft.  3ft.  42.  61.  e/ 61. : and  ..drAua  dr /«  AWorl/r /uyM^Mr,  pi.  16.  rt 
17.;  and  .lliat  G^frapAi^ve  df  f Amin^  MiridiomtUtt,  pt.  1. 

^ We  moat  not  coafound  the  perpetual  snows  with  the  teows 
which  i»  winter,  Mmelimes,  fall  ia  much  lower  regioni.  Thi«  ephe* 
meral  inow.  aavt  Humboldt,  il  never  observed  under  the  Equator  at 
12,467,  or  12,^96  feet;  but  ia  Mexico  it  ia  cumnwnly  neen  at  aa 
alevatioB  of  IH143  feet.  Bnow  has  been  acra  is  (he  streeto  of  Mexico 
a)  7471  feel,  and  at  6159  feet,  in  the  City  af  Valladolid. 


rocks,  and  fix  their  roots  where  there  appears  to  he  but  Meiew. 
little  soil;  and  the  avalanches  bring  down  whole  forests 
in  their  overwhelming  course,  and  dash  the  cedars  into 
splinters. 

(4(»5.)  But  much  more  striking  vicissitudes  will  be  Sinking  «i. 
found  as  we  advance  into  the  temperate  zone.  Fields  m 

of  snow  of  an  enonnou.s  width  are  alternately  melted 
and  congealed,  creating  in  the  lapse  of  tifiic  those 
mighty  glaciers,  which  by  their  varied  and  gigantic 
forms  im|>art  so  much  sublimity  to  the  .Alps. 

(405.)  (o  order  that  glaciers  should  exist  ou  a mouH'  GUden. 
tain,  it  must  rise  considerably  above  the  limit  of  the  per* 
petual  snows.  Protligious  masses  of  ice  are  also  neces- 
sary for  their  formation,  and  ttn  enormous  pressure  must 
act  from  above,  to  force  the  inferior  parts  of  the  icy  vo- 
lumes into  the  valleys  below.  Hence  the  frozen  itmsses 
precipitated  by  an  aviJanche.  form  groups  below  the  lower 
limit  of  perpetual  snow.  In  this  position  they  undergo  but 
little  change  during  the  lapse  of  centuries;  the  alteni*  Of  the  Alps, 
tions  produced  by  the  gradual  thaw  being  more  than 
compensated  by  other  masses  formed  in  the  cold  reposi- 
tories above,  and  thence  precipitated  to  the  valleys  be- 
low. Hence  it  is  that  travellers  have  remarked  the 
successive  invasions  of  Uie  Valley  of  Chamouny,  by  the 
avalanches  that  nave  descended  from  Mont  Blanc  and 
the  adjoining  peaks.  It  is  worthy,  also,  of  remark,  that 
the  five  glaciers  which  have  forced  their  way  into  the 
beautiful  valley  just  mentioned,  are  sepupated  from  each 
other,  by  forests,  corn-fields,  and  meadows, — large  tracts 
of  ice  mingling  with  the  cheerful  fruits  of  cultivation. 

(407.)  The  finest  glaciers  in  Norway,  are  those  pro*  of  Norway. 
Getting  from  the  chain  of  the  Justedals  Eisberge. 

They  are  known  to  (he  inhabitants  by  the  name  of 
Jit‘Braeer^  and  at  times  are  much  dreaded  by  them  on 
account  of  the  rapidity  of  their  motion,  which  exceed 
that  of  the  glaciers  of  Swi.sscrtand.*  In  Krondal,  the 
glaciers  are  described  .by  Von  Buch,  as  a huge,  dax* 
zling,  while  carpet,  fa.stened  on  both  sides  to  mighty 
rocks;  and  when  they  have  reoched  the  valley,  fhey 
still  continue  to  push  on,  like  the  glaciers  of  the  Rhone. 

Between  the  sixtieth  and  sixly-firiit  degrees  of  latitude, 
according  to  Hagelslatn,  the  perpetual  glaciers  have  a 
breadth  of  4600  feet,  or  nearly  seven-eighths  of  a 
mile.f 

(408.)  Our  limits  will  not  permit  us  to  pursue  this  Cum  of 
chain  of  inquiry  in  all  its  generality,  and  we  must  xltonurM  in 
•herdorc  briefly  remark,  that  the  variations  of  lem-  *^0tud«  of 
perature  occa.sioned  by  the  ordinary  changes  of  the 

■ An  rxxmplo  of  (hrir  terrific  power  may  not  be  uninfrmting.  la 
the  yew  1744,  tba  few  perwuw  mhxbitiag  tba  vdtryi  aJImtotl  to  ia 
the  (ext,  compUiiml  that  (hry  were  not  able  to  pay  (heir  taxes, 
fcecau«e  (ha  JU-/frseer  had  ru*hrd  u|k>a  their  fields,  and  completely 
cufered  Uirm.  This  »Ul«(neAl  was  ant  credited,  and  Sunf^urs  awl 
Eicisemen  (&rriMcm<r  mtrf  were  *reit  m CommiwNMsers  to 

measure  tit«  dnunce  of  lha  (riddle  of  .VU'inda/  from  the  toot  of  lha 
aearest  Riacier,  ar«J  it  was  ordered  that  the  »s(ne  mea<urcair«t  shoald 
Uke  place  etery  three  years,  to  aacertaio  whHher  or  r»ot  theta 
|laci«rs  were  adrAnciai;.  Three  year*  after,  tbe  same  CommiMieoers 
weal  to  repeal  0i«ir  AieaMiremenl,  and  were  not  a lillie  astoaiahed  to 
find  nertiier  fields  rwir  Homes.  The  Ai-flrow  had  advanced  pn>- 
diRNiMly,  the  inhabiunU  were  (one,  kkI  (Heir  posie^sioas  buried 
under  the  ice.  (See  Thaarup'y  /»r  .Sre/uM.  1602.) 

In  (he  dry  Jfrvwm  rt  Jtt  Artt,  Profemor  Pictet 

informa  »«,  that  (he  Glacier  dea  Bosmivs  has  lately  (1918)  advanced 
fifty  feet,  much  to  tbe  dismay  of  the  oetgMHmriny  yillaRen. 

f There  are  muy  mountaiu  ia  .Noneefun  l.tplaod,  whose  names 
terminate  in  gnkm*,  and  from  ail  of  which  flackrx  proceed.  Ia 
L^land,  the  name  gnJma,  oe/eedM,  i«  applied  in  the  larrte  way  as 
the  Icelandic  word  jockmt } (he  Norwefian  word  ywArm;  the  Tyrw 
leee  word  /tmtr { aod  the  Swba  word  g/McArr,  (glacier.) 
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are  not  the  only  cauwa  which  have  a tendency 
to  ])rodtice  altcratione  in  the  elevation  of  the  plane  of 
* the  perpetual  snown.  There  must  be  aome  differencea 
of  altitude  due  to  the  diurnal  chan^^s  of  temperature, 
altlkuugh  the  prescot  comliliun  of  our  knowledj^  will 
not  permit  ui  to  estimate  their  value.  The  horizontal 
winds,  also,  which  mingle  the  temperaUirea  of  dilTerent 
zones,  contribute  sometimea  to  au(^ent  the  circtim- 
stances  of  temp4Tature,  and  at  other  times  to  diminish 
ft,  in  each  vase  exercising  some  effect  ou  the  altitude  uf 
the  perpettial  snows.  Tlie  enormous  beds  of  clouds 
likewise,  which  are  found  sometimes  to  eiist  in  the  in* 
terral  l>o(ween  the  plains  and  the  limits  of  constant 
snow,  cannot  but  he  without  their  effects.  The  pntduc- 
tioii  of  caloric,  which,  says  Humboldt,  is  the  elTeot  of 
(he  extinction  of  li{(l)t,  and  which  diminishes  with  the 
density  of  the  superiucuml'ent  strata  of  air,  may  not,  it 
is  true,  be  appreciable  hy  our  instruments ; but  the 
masses  of  vesicular  vapour,  and  the  clouds  which  pre> 
sent  distinct  and  perfect  contours,  and  which  in  the 
tropical  re^ons  attain  an  elevation  of  8000  tuises,  be* 
come  healed  to  a sensible  degree,  and  emit  radiant 
caloric  to  great  distances.  On  the  other  hand,  at  a less 
elevation  on  the  Eastern  aide  of  the  Cordilleras  of 
Mexico,  a thick  stratum  of  clouds  augments,  during 
several  months,  the  cold  of  the  superior  regions,  by  in- 
tercepting il»e  radiant  caloric  of  the  plains.  Nor  must 
we  omit  the  oousideratiou,  that  while  the  directions 
of  the  great  mountain  chains  exercise  a very  import- 
aut  influence  on  the  figure  of  the  plane  of  perpetual 
snows,  the  grouping  together  of  mounlaioa  has,  in  all 
cases,  an  effect  on  its  elevation;  tending  to  diminish 
the  altitude,  when  their  summits  penetrate  above  it. 

(409.)  VVe  may  also  add,  in  again  alluding  to  the 
figure  of  the  plane  of  perpetual  snows,  that  on  account 
of  (he  inequalities  of  temperature  which  exist  in  the 
Northern  and  Southern  hemisplierea,  some  varieties, 
both  in  form  and  elevation,  are  due  on  this  account. 
The  elevation  of  the  perpetual  snows  in  the  parallel  of 
Cape  Horn  must  differ  from  that  of  Edinburgh,  since 
the  former  rauges  frrely  over  the  Ocean,  and  ibe  latter 
is  subject  to  all  the  vicisaiiudcs  ol  temperature  arising 
from  the  unequal  radiating  powers  of  large  portions 
of  the  ContinenU  of  Europe,  Asia,  and  America. 
Whatever  circumstances,  inde^,  occasion  diversities  in 
tlie  temperatures  of  the  two  hemispheres,  cannot  be 
without  their  effects  on  the  altitude  of  the  perpetual 
snows. 

(410.)  We  must  now  hasten  to  advert  to  another 
most  interesting  branch  of  the  inquiry.  It  had  long 
been  believed  after  Buuguer,  (hat  the  lower  limits  of 
the  plane  of  peqietua)  snow  indicated  every  where  a 
temperature  corresponding  to  the  freezing  point ; but 
Humboldt  has  «>hown,  in  a Memoir  read  to  the  French 
InsUlute  in  1B08,  and,  again,  in  his  Paper  on  (he 
Inferior  Limit  of  the  Perpetual  Snows  on  the  Moun- 
tains of  Himalaya,  that  such  a supposition  is  contrary 
to  the  truth,  and  that  the  perpetual  snows  do  not  follow 
an  isothermal  plane.  Their  direction,  indeed,  follows 
leas  the  traces  of  the  isothermal  lines  of  the  planes,  than 
the  inflexions  of  the  lines  of  equal  summer.  By  uniting 
many  good  obscnratioiis,  Humboldt  found  that  at  the 
lower  limit  of  perpetual  snow,  the  mean  temperatura  of 
the  air  is  as  recorded  in 
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(41 1.)  The  first  theoretical  attempt  to  tract  (he  alti- 
tilde  of  ihe  plane  of  the  )>crpeUiai  snows  in  different 
latitudes  woa  aImi  made  by  Bouguer.  Mayer,  although  «o 
occupied  with  the  subject  of  terrestrial  temperature 
twenty  years  later,  having  deduced,  as  we  have  before 
seen,  a formula  to  represent  the  same,  did  not  venture 
to  (race  the  gradations  of  heat  in  the  atmosphere,  and 
to  ascend  to  the  frozen  regions  above.  It  was  sufficient, 
indeed,  for  his  reputation,  that,  occupied  with  the  mighty 
subject  of  the  lunar  Tables,  he  wm  yet  able  to  marshid 
the  terrestrial  temperatures,  and  dfveiope  a law  which 
should  approximate  in  some  tolerable  degree  to  that  of 
the  geographical  parallels.  Kirwao,  eager  to  embrace  KirwMi 
the  whole  question,  ventured  to  combine  the  experi- 
mental  observations  of  Bouguer  with  the  theoretical  de-  ‘I** 
diictiuus  uf  Mayer,  and  regarded  the  elevation  of  the  ^*'°*'*^ 
pcryietiial  •mows  in  every  latitude,  as  proportional  to  (he 
difference  of  the  mean  temperature  and  the  constant  drduenoa* 
temperature  of  the  freezing  point.  ofMxyer 

(412.)  Profes.sor  Playfair,  also,  by  means  of  Mayer's  nay<air’« 
formula  of  mean  temperature,  endeavoured  to  deduce  br 

the  altitude  of  the  perpetual  snows  as  follows.  Since 
that  formula  is  represented,  says  he,  by  eoyect 

T = 58  -h  26  cos  8 L. 

and  that  at  (he  limit  of  congelstion  T becomes  32,  the 
equation  may  assume  the  form  of 

32  = 59  -I-  26  cos  2 L - 0, 
provided  wc  assign  to  the  function  0 a proper  value. 

(413.)  The  value  of  this  function  is  necessarily  de- 
pendent on  two  conditions,  the  altitude  of  the  point  of 
congelation,  and  the  decrement  of  altitude  due  to  the 
change  of  a single  degree  of  Fahrenheit.  It  may  hence 

be  denoted  by  if  we  represent  by  the  numerator  of 

the  fraction  the  first  of  the  elements  alluded  to,  and  bv 
the  denuminator  the  second.  This  assumption  will, 
therefore,  cause  the  preceding  equation  to  be  trans- 
formed into 

32  = 58  + 2«eo*2L-y. 
and  from  which  we  obtain 

A =26A(l-j-coi2L),» 

and  which,  according  to  Playfair,  will  furnish  tbs  alti- 
tude of  perpetual  snow  fur  every  latitude. 

(414.)  Professor  Leslie  has  likewise  been  ted  to  the  L««1ie’»  In* 
consideration  of  this  probieio.  Haviug  deduced  the  veMigatinoa. 


* Playfair,  in  bii  Outhntff  fiatmral  PAiiwopSjr,  a««iz^d  to  tha 
alUtud*  of  prrpalual  mow  al  ibt  Rquator  15,577  ft«t,  aa  hcfiwt  fivaa 
by  Kirwan,  and  hoaco  doduced  294  Tmt  for  ih*  valve  of  a.  ta 
doicif  ihis,  however,  Ute  Prafenor  (all  jaio  an  errof  respecting  ibe 
formula  of  Mayer,  by  aMigniog  lo  the  conataat  coeftcient  of  the  doo* 
bit  latitude,  the  value  of  27  Ivslead  of  26 ; aad  hence  hta  cquatiOB  tor 
the  aintude  of  perpetual  froM  wat 

A S 7644  4.  7936  cos  2 L, 

iavtead  of  the  Morv  conveoieai  (urm  gtveu  to  U iu  the  ux;. 
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MttMf.  formula  before  alluded  to  for  the  decrement  of  temper- 
alure  in  the  air,  be  was  naturally  led  to  that  limit,  which 
gives  to  it  the  character  of  congelation.  The  Professor 
communicated  to  his  formula  two  as  we  ha\e 

before  seen  in  the  functions  represented  by  (L)  and 
(M),  and  deduced  from  either  the  altitude  of  the  per- 
petual snows. 

(415.)  If  we  adopt  that  which  we  have  denoted  by 
(M),  and  represent  the  temperature  at  the  level  of  the 
OcMO  by  I,  we  shall  obtain  the  equation 

25  (i  - »)  = ' 

This  value  of  t being  known  for  every  latitude,  or  at 
least  being  capable  of  computation  by  any  formula  of 
temperature,  we  may  regard  0 as  the  unknown  element 
to  be  determined,  and  hence  obtain,  by  a simple  alge- 
braical reduction, 

0=  ^ (1  -f-  .0004  (•)  - .02  f . . . . (0). 

RcUiive  which  gives  in  terms  of  the  temperature  at  the  level  of 
elAsticity  of  the  sea,  tl»e  relative  elasticity  of  the  air  at  the  limit  of 
th«  1^  at  congelation.  The  question  thus  becomes  reduced  to  the 
thelimu  rf  ordinary  methods  of  determining  barometric  altitudes, 
and  on  this  principle  the  Professor  computed  the  follow- 
ing Table. 

Tablk  XCI- 


temperatures  of  the  geographical  parallels  by  the  for-  Meteor- 
mula  of  Mayer,  which  nut  representing  exactly  the  «k>gy- 
dUtributiori  of  terrestrial  heat,  must  necessarily  have  ' 
some  effect  on  the  computed  values  for  the  altitude  of 
the  perpetual  snows.  It  proceeds  also  on  the  suppo- 
sition that  this  plane  is  one  of  an  isothermal  nature, 
which,  we  have  before  remarked,  has  been  proved  by 
Humboldt  not  to  be  the  case.  Hence  the  differences 
between  the  results  of  the  Table,  and  those  recorded 
from  actual  observation  in  Table  LXXXIX.,  are  con- 
siderable. At  the  Equator,  the  fortnula  is  only  in  ui&reacM 
defect  541  feet,  but  in  the  parallel  of  Mexico  the  differ-  Mweenths 
ence,  according  to  one  olwervation.  amounts  to  1066  T*hk  and 
feet,  and  according  to  another  to  lSh6  feet.  With  one 
of  the  observations  mode  on  the  Himalaya  chain,  there  *”'***'’®' 
is  a surprising  coincidence  between  the  formula,  and  the 
int  where  the  Gauri  river  emei^es  from  the  snow; 
t at  the  Nilee  Ghaut,  the  Chimng  pass,  and  the 
somewhat  doubtful  results  relating  to  the  mountains 
enclosing  the  dell  of  the  T^k  river,  the  differences  are 
of  the  most  surprising  kind.  With  the  observations 
made  on  the  Caucasus,  the  theory  is  in  defect  the  enor- 
mou.s  quantity  of  2213  feet;  but  with  the  Pyrerteea  it  is 
for  the  first  and  last  time  a small  quantity  in  excess. 

With  the  Alps  it  is  again  considerably  minus,  and  with 
the  estimated  range  of  the  per^wtual  snows  above  the 
Carpathian  diain,  it  U in  defect  upwards  of  1900  firet. 

In  Sweden,  admitting  the  obaervationa  of  HageUtam 
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36 
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16 
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17 
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18 
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49 
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20 
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51 
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21 
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52 
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83 
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22 
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53 
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23 
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54 
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24 
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55 

5084 

86 

76 

25 
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26 
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89 

20 

27 
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56 
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89 

5 

28 

11930 

59 

4052 

90 

0 

29 

11710 

60 

3813 

SO 

1 

II484 

61 

3589 

KtmnU.  (416.)  With  respect  to  the  preceding  Table  it  may 
be  remarked,  that  Profeaeor  L^e  has  computed  the 


to  be  correct,  the  difference  is  still  greater,  although  a 
somewhat  closer  approximation  is  obtained  for  Folge- 
fonden,  in  Norway.  With  the  snows  on  the  mountain 
of  Sulilelma,  given  on  the  respectable  authority  of  Wab* 
lenberg,  the  mfference  amounts  to  1512  feet;  and  at 
the  North  Cape,  where  the  last  visible  traces  of  the  per- 
petual snows  on  larrd  are  found,  the  defect  still  amounts 
to  nearly  800  feet. 

(417.)  These  anomalies  may,  however,  be  more  clearly  Graphical 
discerned  by  means  of  the  graphical  illuslratioii  denoted  ilh>tiratioo 
by  fig.  9,  in  which  the  horixonlal  line  E N represents  the  **"*• 
interval  between  the  Equator  and  the  North  Pole,  divided 
so  as  to  correspond  with  the  principal  latitudes  contained 
in  Table  LXXXIX. ; and  on  each  vertical  line  raised  at 
the  latitudes  referred  to,  is  laid  off  the  altitude  of  per- 

?!tuai  snow  according  both  to  theory  and  observation. 

bus,  from  E to  B denotes  the  altitude  of  the  perpetual 
snows  at  the  Equator,  as  indicated  by  (he  Table  of 
Leslie,  and  from  E to  G the  mean  of  all  the  Equatorial 
observations  of  Humboldt.  A simple  extension  of  the 
some  principle  produces  the  curve  of  contrary  Hexure 
B C D F N.  of  which  the  one  half  is  nearly  the  reverse 
of  the  other,  fur  the  general  range  of  the  perpetual 
snows  according  to  theory  ; and  the  irregular  line 
F G H 1 K,  that  which  ts  produced  by  connecting  to- 
gether the  pmnts  with  which  actual  observation  has 
finished  us.  C is  the  point  where  theory  so  nearly 
agrees  with  the  measurement  found  for  the  Gauri 
river,  and  D the  solitary  example  of  its  being  in  excess 
of  the  actual  observations  made  on  the  Pyrenees.  The 
towering  summit  at  H is  worthy  the  most  attentive 
conuderation.  The  part  of  the  horixontal  line  E A 
refers  to  the  observations  of  Humboldt  made  South  of 
the  Equator. 

(418.)  Although  the  theory  is  in  all  cases  in  defect 
excepting  one  solitary  instance,  it  would  be  unjust  to 
charge  upon  it  the  whole  amount  of  the  differences  that 
have  been  found,  since  errors  in  the  actual  observations 
on  the  perpetual  snows  do  in  all  probability  exist  to 
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some  considerable  amount.  The  remarkable  drciun* 
uki^y.  jitance,  however,  that  aU  the  differences  between  theory 
and  obsen*atioti,  exceptinir  one,  are  of  a negative  cha- 
racter, is  sutficienl  to  awaken  a salutary  caution  rvsprct- 
The  r««uh«  ing  tla  re«ulu.  That  the  concluwona  of  actual  obscrva- 
afuhwrTm-  cannot  in  all  cases  be  relied  on,  may  be  inferred 
i'ft  alTraiiM  examination  of  the  results  of  Table  XC.  By 

KprflitftjuD.  computing  the  dt'cremcnt  of  altitude  corresponding  to 
Proof  from  ® stngle  (legree  of  Fahrenheit’s  thermometer,  for  the 
(he  d«cr«.  whole  range  of  elevation  from  the  Forth's  surface  to  the 
raimtof  plane  of  congelation,  we  shall  find  the  results  for  the 
Mltitudc.  three  zones  to  be  of  a very  anomalous  kind.  If  we 
adopt  for  the  mean  temperatures  at  the  surface,  the 
values  recorded  in  Tabic  XLII.,  and  for  the  mean 
temperature  of  the  lower  limit  of  |x?q>ctual  snow,  those 
contained  in  Table  XC.,  we  shall  obtain  the  following 
results  : 


Tail*  XCII. 
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Ciuiwt  of  These  anomalies  may  again  be  attributed  to  two  sources, 
the  ano  errors  in  the  altitudes,  or  in  the  obserxed  mean  temper- 
atures  of  the  plane  of  perpetual  snow  in  the  latitudes 
referred  to;  and  that  it  exists  with  much  probability  in 
the  latter,  may  be  inferred  from  the  followingconaidera' 
tions. 

(419.)  We  have  before  found  that  the  formula  repre- 
sented by  (P)  denotes,  in  a convenient  manner,  the 
relation  between  the  depression  of  the  thermometer, 
and  the  altitude  observed;  and  if  we  suppose  by  way 
of  subjecting  the  three  observations  in  the  preceding 
Table  to  the  same  test,  that  the  altitudes  are  correct, 
Atitinpl  to  ftnd  that  the  question  for  consideration  is  to  determine 
r»m|>ute  the  the  mean  temperature  at  the  altitudes  recorded  in  the 
mi-ttti  tern-  ume  place,  let  us  find  from  the  formula  last  quoted, 
value  of  n,  which  represents  the  depreaaion  of 
peqtfiual  temperature  due  to  the  elcration.  By  an  ordinarv 
^au«r.  algebraical  reduction,  this  will  give 

« = - 83.26  ± ^(i? + 83.26-). 

and  by  adopting  as  successive  values  for  h,  (he  altitudes 
recorded  in  Table  XCII.,  we  shall  obtain  for  the  values 
of  It,  the  depres-sions  recorded  in  the  first  column  of  the 
next  Table.  By  subtracting  these  from  the  correspond- 
ing mean  temperatures  at  the  siirfixce,  we  shall  find  in 
each  case  (he  computed  mean  temperature  at  the  altitude 
of  perpetual  snow. 


Table  XCIII.  Metros 
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Here  the  errors  between  the  observed  and  computed 
values’  of  the  mean  temperature  at  (he  plane  of  per- 
petual snow,  seem  to  indicate  that  considerable  ano- 
malies exist  in  the  observations,  probably  in  the  tem- 
perate and  frigid  tones.  It  may  also  he  remarked  inretvare 
respecting  the  formula  Ia.st  employed,  that  it  affords  by  l^>ln  it  that 
its  application  to  the  prindpaj  results  contained  in  ft  aot  an 
Table  LX.XXIX.,  a confirmation  of  Humboldt's  re* 
mark,  (hat  the  temperature  of  the  plane  of  the  per-  ^ ** 

petiial  snows  is  not  of  an  isothermal  kind.  It  may 
likewise  be  added,  that  the  altitude  at  which  the  mean 
temperature  of  the  fieezing  point  is  attained  in  the 
great  range  of  (he  atmosphere,  seems  according  to  for- 
mula (P)  to  vanish  in  about  latilode  66*^  63' ; the  great 
isothermal  plane  currespotiding  to  32^^  of  temperature, 
appearing  to  meet  the  Earth’s  surface  in  that  latitude. 

This  conclusion  has  been  obtained  by  computing  the 
altitude  due  to  39"  by  aid  of  the  formula  last  quitted, 
and  adopting  the  mean  temperatures  recorded  in  Table 
XLII. 

(420.)  There  is  another  uncertainty  also  respecting  the  Prob«hVt 
altitudes  which  have  been  assigned  to  the  lower  limits  uaceruinty 
of  the  plane  of  perpetual  snow,  which  must  be  briefly  ail- 
verted  to.  The  perpetual  snows  may  be  said  in  a general 
way  to  attain  their  maxima  and  minima  of  elevation  at  the  th*  pl4o«  g| 
opposite  seasons,  when  the  greatest  and  least  t«m{)era-  perpetual 
turea  for  the  year  take  place  at  the  Earth’s  surface ; and 
the  periods  when  travellers  are  most  likely  to  approach 
them,  will  nut  be  when  they  are  must  broadly  deve- 
loped, but  when  they  are  approaching  their  mean,  or, 
perhaps,  their  least  state;  when  the  warmth  of  the 
atmosphere  has  caused  tiie  snowy  boundary  to  rise  con- 
siderably above  the  lower  limit  assigned  to  it  by  the 
minimum  temperature  of  the  year.  This  circumstance 
may  afford  room  for  supposing  that  the  heights  assigned 
to  the  lower  regions  of  perpetual  snow  are  above  what 
they  ought  to  be;  and  that  hence  by  applying  some 
correction,  which  llie  future  progress  of  .Meteorology 
may  disclose,  a closer  approximation  may  be  found  be- 
tween the  results  of  ob^nation  and  Uic  deductions  of 
theory ; particularly  in  tlie  temperate  and  frigid  zones, 
where  the  discrepancies  from  Utis  cause  may  be  sup- 
posed to  be  the  greatest,  in  consequence  of  the  greater 
changes  that  lake  place  in  the  altitude  of  the  plane  of 
perpetual  frost  during  the  successive  seasons  of  the 
year. 

The  whole  subject  is,  as  yet,  entangled  with  many 
diflicullies,  and  will  require  much  laborious  research  to 
carry  it  to  perfection.  All  the  anomalies  which  accom- 
pany its  progress,  must,  however,  be  fairly  stated  before 
such  desired  results  can  be  obtained.* 

* In  the  following  eccnaa*  (422.)  ought  to  be  numbered  (421.), 

■od  so  on. 
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(422.)  At  the  moment  this  sliect  was  going  through 
the  press,  a Memoir  on  the  mean  tempenilure  of 
the  aifi  and  of  the  ground,  in  some  parts  of  Eastern 
Russia,  reached  us,  which  was  read  before  the  Academy 
of  St.  Petersburgh  in  February  1829.  M.  Knppfer 
introduces  to  our  notice  in  this  able  paper,  a new  specie.s 
of  lines  which  he  denominate  Itogcotkermal  lirut,  and 
whicit  ap|»ear8  likely  to  lead  to  some  new  and  interest- 
ing results.  Kuppfer  deduced  these  lines  from  the 
temperatures  of  springs,  and  their  projections  were  found 
to  deviate  very  widely  from  the  isothermal  lines. 

(423.)  Kuppfer  determined  the  positions  of  his  new 
system  of  lines  as  follows.  He  supposed  a relation  to 
exist  between  the  latitude  and  the  temperature  of  the 
ground,  capable  of  being  represented  by  the  equation 
a -*  6 sin*i  = t, 

in  which  I represents  the  latitude,  ( the  corresponding 
temperature,  and  a,  h constant  quantities  necessary  to 
be  determined  for  different  meridians.  Having  deter- 
mined these  coeflieienls,  he  found  that  the  observed  and 
calculated  tem))eraturcB  agreed  pretty  well,  excepting 
for  Cumana,  TeneriHe,  Konigsberg,  and  Umeo,  places 
upun  which  local  circumstances  appear  to  impress  an 
anomalous  character.  The  meridians  assumed  by 
Kuppfer,  reckoned  from  that  of  Paris,  are  contained  in 
the  following  Table,  together  with  the  corresponding 
values  of  a and  6 in  degrees  of  Reaumur. 

Table  XCIV. 


{ UariJiAn,. 

VaWref  «. 

ViUoM  of  A. 

i «“ 

2I“.3 

20°.9 

1 20  E. 

24.4 

25.  G 

1 60  E. 

22.9 

27.6 

1 80  W. 

24.0 

33.7 

By  a ready  transformation  of  the  preceding  formula 
into  the  form 

Kuppfer  has  been  enabled  to  calculate  for  each  of  the 
preceding  meridians,  the  particular  latitudes  where  any 
given  temperature  prevails,  and  (he  results  of  which  are 
contained  in  the  next  Table. 


Table  XCV^ 


Oi**a 

Tr«. 

•ndM' MntJiiia.  | 

par*. 

rare. 

«• 

20*  e. 

61).  E. 

80*  W.  1 

0® 



77“  30’ 

65“  52' 

5 

6<°.12' 

60  31 

53  47 

48  40 

10 

47.20 

48  36 

4)  14 

4U  8 

16 

33.18 

37  18 

32  25 

31  7 

20 

14.27 

24  30 

18  57 

19  44 

we  have  represented  in  fig.  1.  pi.  ii.  by  the  dotted  lines, 
the  isothermal  lines  being  those  of  a continuous  kind. 


On  Aimospheric  Vapour  and  iU  Dislrdtuiion, 

(424.)  If  the  phenomena  connected  with  the  distri-  Vipoar 
buiion  of  heat  have  disclosed  so  many  interesting  exi«tin(  ia 
results,  in  no  less  a degree  docs  the  vapour  with  which 
the  atmosphere  is  stored.  By  vapour,  we  are  to  iin-  ^ 
derstsnd  a very  rare,  light,  expansible  body,  capable 
tike  air  of  a reduction  of  volume  by  external  pressure, 
and  also  of  resisting  any  force  which  may  tend  to 
compress  it.  Tins  vapour  exists  in  every  climate, 
and  under  every  vari«>ty  of  temperature;  in  the  frigid 
atmosphere  of  the  polar  zones,  as  well  as  in  the  burning 
regions  of  the  Equator ; nor  is  there  a particle  of  air  un- 
influenced by  its  presence,  at  least  in  the  lower  atmo- 
sphere, unless  it  be  relieved  from  Hs  agency  by  artiflcial 
meaits.  This  moisture,  extensively  as  it  is  diflused, 
owes  its  origin  to  the  waters  which  cover  so  large  a por-  origia  lo 
tion  of  the  globe,  and  which  penetrating  by  a tltousand  ibe  waten 
channels,  communicate  Jiome  of  their  humidity  to  the 
earthy  soil ; and  it  is  to  llie  active  agency  of  heal,  that 
the  rising  moisture,  the  result  of  evaporation,  the 
laws  of  which  we  shall  hereafter  trace,  is  compelled  to 
distribute  itself  throughout  (he  different  regions  of  the 
great  aerial  volimie. 

(42b.)  It  will  readily  be  imagined,  that  to  trace  in  Problem  of 
all  their  generality  the  lows  which  regulate  the  dis- iu  distri- 
tribution  of  vapour,  ihn>ugl)out  the  whole  extent 
the  atmosphere,  perpetually  changing  as  ore  all  Its 
conditions  of  density  and  temperature,  must  have  long 
been  regardcHl  as  a capital  problem  in  Meteorology. 

There  is  a wide  interval,  indexed,  between  the  first  rude 
conceptions  of  the  existence  of  vapour  in  the  air,  and 
those  comparatively  perfect  processes,  which  our  own 
times  have  disclosed,  respecting  the  moisture  of  the 
aerial  columns  ; and  it  would  be  an  interesting  employ- 
ment, did  our  limits  permit,  to  trace  up  from  its  feeble 
beginnings  that  magnificent  chain  of  discovery,  which, 
connected  with  the  existence  and  elastic  f(»rce  of  vapour, 
has  impartc<I  so  splendid  a succession  of  benefits  lo  Man. 

(426.)  'file  ordinary  purposes  of  Meteorology  require 
only  a knowledge  of  the  elastic  force  of  va{>our  belong-  fovee  ot 
ing  to  a comparatively  small  range  of  temperature,  and  vapour, 
the  latest  inquiries  have  added  but  little  to  the  accuracy 
which  Dalton  so  long  ago  imparted  to  them.  Very 
recently,  indeed,  we  have  seen  the  elastic  farces  pushed 
up  through  the  extraordinary  range  of  iwenty-foiir  at- 
mospheres, by  Pruny,  Arago,  Ampere,  (ierant,  oik! 

Duloiig;  and  we  cannot  sufficiently  admire  the  inge- 
nuity and  talent  displayed  in  so  laborious  and  hnzardoaa 
an  inquiry,  which  we  ardently  hope  will  lead  to  some 
ready  practical  means  of  averting  the  tremendous  cala- 
mities iiUvndant  on  explosions  by  steam.* 

(427.)  We  have  already  given,  in  p.  333  of  our  E*$ay  Its  pnctical 
on  Heat,  the  practical  results  of  Dalton  and  Ure  for  the  rv*»«lu  c»- 
elastic  forces ; and  it  affords  another  beautiful  example  ^ ^ 
of  the  power  which  analysis  possesses,  of  bringing  under 
its  duminioQ  a variable  force,  which  the  early  cultivatora  bnnuii. 
of  l^bysics  must  have  placed  in  almost  hopeless  ob- 
scurity, among  the  phenomena  of  Nature  incapable  of 


By  allowing  lines  lo  pass  through  these  points  of 
equal  temperature,  we  shall  obtain  a perfect  idea  of  the 
positions  of  some  of  the  isogeothermal  lines,  which 

VOL.  V. 
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being  inTettignted  by  the  ardent  enterpriae  of  Man. 
Dalton  imagined,  bowever,  that  he  could  trace  in  the 
column)  of  bis  elastic  forces,  the  approximative  law  of 
the  elasticities  of  steam  increasing  nearly  in  geometri' 
cal  progression,  at  the  same  time  that  the  temperatures 
augmented  aritlimetically;  and  Laplace  adopting  the 
same  principle,  represented  the  ela-stic  force  by  an  ex* 
ponentiul  whose  exponent  could  be  developed  in  a 
parabolic  series.  To  the  author  of  the  Mhc4xni<pit 
Celeate,  the  two  first  terms  of  the  resulting  aeries  ap> 
peared  sufficient ; but  Biot  proved  the  necessity  of  a 
third ; and  while  the  series  Uvjs  obtained,  represented 
with  considerable  accuracy  the  measures  of  the  elastic 
forces  so  long  a.)  they  were  confined  within  the  limits  of 
a single  atmosphere,  yet  when  the  progress  of  inquiry 
ventured  on  loftier  dcvelopemenLs  of  the  elastic  power, 
the  corrected  series  of  Biot  also  deviated  very  widely 
from  observation.  At  the  same  time  it  is  worthy  of 
observation,  that  the  French  Philosophers,  with  all  the 
advantages  which  the  formule  of  Prony,  Laplace,  Biot. 
Ivory,  Roche,  Auguste,  Tregaskis,  Creighton,  Southern, 
Tredgold,  and  Coriolis  could  impart,  found  themselves 
oblig^  to  limit  the  application  of  their  own  formula  to 
elasticities  greater  than  a single  atmosphere.*  On  the  one 
hand,  therefore,  we  see  a series  accommodated  to  the 
elastic  forces  hflow  the  ordinary  pressure  of  the  atmo- 
sphere. deviating  very  widely  from  observation  when 
applied  to  forces  abovt  it ; and  on  the  other,  a formula 
agreeing  with  wonderful  accuracy  up  to  twenty-four 
atmospheres — its  greatest  aberration  amounting  only  to 
four-tenths  of  a centesimal  degree  when  estimated  in 
terms  of  the  temperature,  yet  in  smaller  pressures  than 
one  atmosphere,  exhibiting  a divergence,  to  adopt  the 
words  of  the  able  Report  of  Dulong.  which  increases 
more  and  more  in  proportion  as  we  descend. 

(42S.)  It  will  be  sufficient  for  our  purpose,  however, 
to  adopt  the  formula  of  Biot,  and  the  priticiple  of  which 
he  has  so  fully  explained  in  his  Traitk  de  Phyaiqnt, 
tom.  i.  p.  273.  He  there  shows,  that  the  general  term 
of  the  series  may  be  represented  by 
F,  = 30  F, 

where  F,  denotes  the  elastic  force  corresponding  to  the 
temperature  100  — t according  to  the  Ceutigrsde  scale, 
and  k is  a constant  ratio  connecting  the  elastic  force  at 
any  temperature  with  that  which  precedes  it.  This 
ratio,  it  may  be  necessary  again  to  remark,  is  not  abso- 
lutely constant  in  the  experimental  results,  but  without 
sensible  error  may  be  assumed  so,  to  bring  all  the 
observations, — within  of  course  the  limits  of  a single 
atmosphere,  under  the  control  of  analysis.  The  series 
hence  employed  by  Biot  is  of  the  general  form 

log,  F,=  log.  30  -f  a<  + &/*-!- 
and  which  he  has  limited  to  the  Uiird  dimension  of  n, 
on  account  of  the  coefficients  of  the  higher  powers  of  n 
becoming  so  minute. 

* Th«  forvala  adopted  by  Arses,  Delong,  and  their  learned  aato- 
ciate«  it  e V 1.1  -|-0  71&3  /)»  where  r ia  the  elaaticity  ia  atmoapberet 
of  0“.78,  and  I the  temperature  Mtliag  out  from  10^.  It  ii  worthy 
>f  remark,  that  the  Ule  learned  Dr.  Youog  was  the  first  who  repre- 
Mnted  the  elasUeities  by  s certain  power  of  the  leiepersiere  siif» 
mented  by  a cooataet  nember.  M.  Coriolis  adopted  o.3!>b  for  the 
exponent  as  deduced  from  Dalton’s  experimeals  Iwlow  212*  of  Fab. 
renbait;  and  it  U masrkable  that  hts  formula 

■ n +*'O1078/\mw 
' “ ' 2878  ’ 

dillen  very  liiile  from  that  abote  giten. 


To  fix  the  values  of  the  constants,  he  has  recoune  to  Meteor* 
the  absolute  measures  of  the  elastic  forces  at  the  coo-  olofy- 
venient  intervals  of  0°,  25®,  50®,  and  75®  of  the  Centi- 
grade  scale,  and  thus  obtains  for  tlie  general  formula 
the  form  of 

log.F,  = log.  30  - 0.0153741265  7-0.00006743127^ 

-I-  0.00000003365  (R). 

(429.)  Thus  may  the  elastic  force  for  any  temperature 
within  the  limits  alluded  to  be  computed,  by  subirtituling 
successively  proper  values  for  L If  we  take  the  case  of 
t =s  lOD®,  belonging  to  the  elastic  force  of  vapour  at  the 
temperature  of  melting  ice,  we  shall  obtain 

= 0.19918. 

and  we  know  the  actual  observation  of  Dalton  gives  for 
the  same 

Fm.  = 0.200. 

Considering  the  difficulty  of  the  inquiry,  this  must  be 
regarded  as  a very  close  approximation. 

(430.)  The  formula  (K)  may  be  converted  into  Coarvnnmi 
degree.)  of  Fahrenheit’s  scale  by  a well-known  numerical 
relation,  and  which  will  give  to  it  the  form  of  Kihi^*** 

X xt  XI  hcit'i  ictk. 

log.F,  = log.  30  + ’a/+ 4/*  + - e/*; 

or  by  substituting  the  numerical  values  of  the  onefficients, 
and  restoring  t to  preserve  uniformity  of  notation,  we 
shall  have 

log.  F,  = log.30  - 0.0085411814  7 

- 0.00002081212 7«  + 0.00000000587*...  (S). 

in  which  7 denotes  degrees  of  Fahrenheit 

(431.)  We  regret  that  our  limits  will  not  permit  us  to 
pursue  this  brancli  of  our  subject  further;  but  we  strongly 
recommend  to  the  reader’s  attention  the  whole  of  the 
Xlllth  Chapter  of  the  1st  Book  of  Biot’s  Traili  de 
Pkyniquf^  or  the  Xllth  Chapter  of  the  I Id  Book  of  the 
same  author’s  Preris  EUtmenlaiTt  de  PkytiqMe^  if  it  be 
desirable  to  pursue  the  subject  free  from  its  more  scien- 
tific details. 

(432.)  The  preceding  formule  enable  us  to  discover  Wei|h4  of 
the  clastic  force  of  vapour  existing  in  the  atmavphere  at  vspoar  ia  a 
any  temperature.  Let  us,  therefore,  next  inquire,  what  4***“ 
is  the  absolute  weight  of  vapour  contained  in  a given 
volume,  under  given  circumstances  of  density  and  tern-  t^iytndiea 
perature.  To  accomplish  this  object.  Gay  Lussac  pentera. 
employed  small  globules  of  glass  of  a nearly  spherical  iieibMi  of 
form,  as  B,  D,  fig.  2.  One  of  these  being  accurately  Gxjr  Las- 
weighed.  had  a portion  of  water  introduced  into  it,  the 
contained  air  ^ing  expelled,  and  the  narrow  neck 
hermetically  sealed.  The  weight  uf  the  ball  in  this 
new  state,  compared  with  its  primitive  weight,  gave  the 
exact  weight  of  water  contained  in  it.  The  globule 
being  thus  introduced  into  the  glass  vessel  V V.  pre- 
viously filled  with  mercury,  was  surrounded  by  the 
vessel  M M,  containing  water;  and  heat  being  applied 
to  it,  necessarily  caused  the  globule  to  break,  and  the 
resulting  vapour  to  ascend  to  the  summit  of  V V.  Sub- 
tracting now  tlie  altitude  of  the  mercurial  column  above 
the  external  level,  from  the  ordinary  barometric  column 
existing  at  the  same  instant,  must  necessarily  give  the 
measure  of  the  elastic  force  of  vapour  produced. 

(433.)  Such  is  Gay  Lussac’s  accurate  method  of 
performing  Uiis  important  experiment,  and  Biot  has 
illustrated  it  by  some  equally  beautiful  invealigatioas 
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of  an  anatytical  kind,  and  which  wc  reirret  our  limits 
will  not  pemit  ua  fully  to  follow.  He  denotes  the 
* weight  of  water  in  grammes,  contained  in  one  of  the 

riiti|sl?oiM  globules  by  P,  and  by  v the  capacity  in  litres  of 

W tka  umt.  ^ equal  divisions  of  the  receiver,  of  which  N is 
their  number.  The  resulting  volume  of  vapour  might 
thus  be  truly  represented  by  N r,  did  not  the  receiver 
itself  undergo  some  change  in  consequence  of  the  altered 
circumstances  of  temperature.  Representing,  therefore, 
the  cubic  dilatation  of  glass  by  Ar,  llie  actual  volume  of 
vapour  will  become 

Nc(l+  look). 

But  this  volume,  it  should  be  further  remarked,  is  not 
subject  to  the  whole  atmospheric  pressure,  and  if  we. 
therefore,  repreaenttbe  height  of  the  ordinary  banmietric 
coluom  byy),  and  that  of  the  internal  mercurial  column 
by  k,  reducing  the  whole  volume  to  what  it  would 
become  under  the  standard  pressure  of  0™.76,  we  shsll 
obtain  for  the  volume  of  a single  gramme  of  vapour,  at 
the  temperature  orihe  boiling  point,  the  formula 


N^Ojf  100k)  (y- A) 

P.  0®.76 


(T). 


ture  of  the  boiling  point,  and  under  an  atmospheric  Uctpor> 
pressure  of  29.9*216  inches,  weighs  257.7776  grains.  «i«gy. 

(435.)  But  the  objects  of  Meteorology  require  that 
a corresponding  result  should  be  found  for  any  other 
temperaturt*.  Accordingly  Dr.  Anderson,  in  his  very 
able  article  on  HvoaoMiTRY,  published  in  the  Fdinirui^A  ihe  bmlia« 
ISncyrlopfdia,  has  modiHed  with  some  advantage,  the  imIal 
formula  given  by  Biot  for  this  purpose.  If  we  denote  Ur.  Aa<<«r> 
with  the  author  of  the  Paper  alluded  to,  the  weight  in  •••■ 
grammet  of  a litre  of  vapour  at  the  temperature  t by  P, 
the  corresponding  elastic  force  by  Ft,  the  weight  in  .inis’ll 
grammet  of  a litre  of  vapour  at  the  boiling  point  by  P;  other  lew-’ 
and  adopting  moreover  the  principle  of  Gay  Lussac,  p«r«tura. 
that  vapours  so  long  as  they  remain  in  the  aeritonn  state, 
expand  by  increase  of  temperature  precisely  in  the  same 
manner  as  the  permanently  clastic  fluids,  and  that  they 
aufler  corresponding  changes  of  volume  by  alterations  of 
pressure, and  also  that  air  uniformlyexparKls  three-etghlha 
of  its  bulk  from  the  freezing  to  the  boiling  point  of  the 
Centigrade  scale,  we  shall  obtain  by  making  the  requi- 
site substitutions 

1.375  PF, 

" 0.76(1  H-.OOS75  0* 


Nosterieal 

caaaipU. 


(434.)  This  formula  Biot  illustrates  by  an  appropriate 
example,  the  weight  of  water  contained  in  the  globule 
being  Ol.fl,  the  number  of  divisions  occupied  by  the 
vapour  220,  and  the  capacity  of  one  of  them  0.00499SI6 
litret.  The  barometric  column  also  at  the  same  time 
being  0**.7555  at  a temperature  of  15°,  and  the  mercury 
within  the  vessel  0™.052  above  the  external  level.  By 
reducing  these  mercurial  columns  to  the  common  tem- 
perature of  zero,  and  allowing  for  the  dilatation  of 


mercury  for  each  degree  of  the  centesimal  scale 


6412 


of  its  bulk,  we  shall  finally  obtain  the  followiDg  elements. 


log.  N =:  2.3424227  log.p  = 1.7701613 

log.  c =5.6983755  log.  0“.76  = 1.9608136 

log.  (p-»)  = l-mssseo  log.p.0»,76  I.6M9649 

log.N»(p-A)=  1.8B73642 
log.p.0-76  = 1.6589649 

6.9283993  = 11.6920 
log.  loot  = 3.4194865 

S.6478B58  = 0.0044 
1'.6964 


or  by  substituting  for  P its  value  0.6S94S3  grammia, 
and  further  reducing, 

1.066499  Fg 
I +.00375<‘ 


(436.)  If  again  we  are  desirous  of  altering  the  tem- 
peratures into  degrees  of  Fahrenheit's  scale  and  the 
preuure  of  0.76  mefrer,  or  29.92196  inches,  into  the 
pressure  of  30  inches,  to  which  that  scale  of  temperature 
is  adapted,  we  shall  obtain  after  the  necessary  correc- 
tions* 

__006854i|^ 

1 -f  .002086  <<  -32) ' 

and  which,  therefore,  furnishes  the  desired  weight  in 
known  terms  of  the  temperature  and  elastic  force. 

To  illuslrate  this  useful  formula  by  a single  example,  Nawerted 
let  it  be  required  to  determine  the  weight  of  a cubic  inch  exsapla. 
of  vapour  at  the  temperature  of  54°.  In  this  case  the 
value  of  t being  54°  and  computed  by  means  of  the 
formula  (R)  becoming  .42779,  we  shall  obtain 


.0068644  X .42779 
1.046892 


.00280858  grains. 


from  which  it  appears  that  a quantity  of  moisture, 
equivalent  in  weight  to  a gramme,  is  contained  in  a 
volume  of  vapour  whose  capacity  is  equal  to  1.6964 
liiret,  at  the  temperature  of  the  boiling  point,  and  under 
an  atmoepheric  pressure  of  0.76  meirm  of  mercury. 
We  know,  moreover,  that  a gramme  of  water  taken  ^ 
the  temperature  of  the  maximum  of  condensation,  occu- 
pies precisely  a cubic  centimetre,  of  which  (he  /i2re 
contains  a thousand ; and  that  hence  a cubic  omlimetie 
of  water  of  this  degree  of  temperature,  when  reduced 
into  vapour,  will  fill  a space  equivalent  to  1696.4  cubic 
omtimetiiet.  It  may  aim  be  added,  that  a litre  of  this 
vapour,  under  the  pressure  above  mentiotied,  and  of  the 

temperature  of  100°,  weighs  ^ = 0.660488  gram- 

met.  By  reducing  these  results  into  English  measures, 
we  shall  find  that  a cubic  foot  of  fapour  at  the  tempera- 


And  by  a similar  method  may  the  weight  of  a cubic 
inch  of  moisture  be  computed  for  any  other  tempera- 
ture. 

(437.)  But  it  may  be  useful,  however  refined  and  p,  Aadtr- 
peifect  the  system  of  computation,  to  discover  how  for  toa’t  etpe- 
(he  processes  of  actual  experiment  will  confirm  it  rinenu  to 
Dr.  Anderson  accordingly  made  a large  volume  of  <l*<vniitae 
saturated  air  to  pass  slowly  in  a small  stream  through 
a sufficient  quantity  of  sulphuric  acid,  or  dry  muriate  of  ** 

lime,  cut  off  from  all  communication  with  the  atmo- 
sphere; and  then  observing  the  increase  of  weight 
which  these  substances  acquired  in  consequence  of  the 
air  transmitted  through  them.  A complete  descrip- 
tion of  hts  apparatus  may  be  seen  in  his  Paper 


• Aa  cxpowiioa  of  these  mporunt  reductioos,  whkh  we  refrot  w« 
hkvo  DO  room  for  ei  ihe  lest,  aty  bt  seen  at  cwmi  275  aod  278 
of  BtM’a  7y»*t4  Jt  /'Ajpwyite,  torn.  t. 
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before  quoted,  our  limits  only  permitting  us  to  record  the 
results  in 

Table  XCVT. 
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49 
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54 
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59 
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35.545 
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77 
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.0056880 
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83 

29.848 
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.0067473 

.00678455 

iUfn«rk«bIe  **  gtslifying  to  observe  how  closely  the  results  of 
c«inadetic«  the  eipcriment  coincide  with  the  numericsl  values  of  the 
orthfeipe*  fbrmulsL,  alTordinir  st  once  a strung  confirmation  of 
Dalton's  researches  on  the  elastic  force  of  vapour, 
and  of  the  relations  which  Gay  Luasac  has  established 
between  a volume  of  dry  atmospheric  air,  and  of  the 
quantity  of  vapour  contained  iu  the  space  which  that 
air  occupies. 

(43M.)  Let  us  next  inquire  into  some  of  the  condi- 
TSfKiur  sml  lions  relating  to  the  union  of  vapour  and  atmospheric 
•UMtpiMric  air.  On  this  subject  we  may  remark,  as  a general 
law  existing  among  the  dry  gases,  that  if  among  any 
number  of  elastic  fluids  incapable  of  being  blended 
Ir^lher  at  a given  temperature,  which  separately  sus« 
tain  the  pressures  yi,  p",  . . . .dc.,  the  same  volume 
V of  each  be  taken,  and  the  whole  afterMards  reduced 


rin«ou 
wilb  lh« 
fgrniaU. 


Unioa  of 


into  a volume  of  the  same  magnitude,  wc  shall  find 
the  elastic  force  P of  the  united  volumes  exactly  equi> 
vtilent  to  the  sum  of  the  separate  elastic  forces ; Uiat  is 

p=p +P* 

and  we  shall  now  proceed  briefly  to  show  that  the  same 
remarkable  principle  holds  good  in  the  union  of  vapour 
and  atmospheric  air. 

(439.)  To  demonstrate  this  problem.  Gay  Lussac 
employ^  a cylindrical  glass  tube  A I)  flg.  3,  divided 
into  parts  of  equal  capacity,  and  having  two  stop- 
prote  iWt.  cocks  at  R and  R'.  A little  above  the  lower  cock, 
a bent  tul)e  of  glass  XT',  of  a smaller  diameter  than 
the  cylinder,  communicated  with  its  interior  at  T.  The 
whole  apparatus  being  perfectly  dried,  the  stop*cock  at 
R'  is  opened,  and  mercury  well  boiled  and  dried  allowed 
to  fill  the  cylinder,  and  to  ascend  to  its  proper  level  in 
the  tube.  A globe  filled  with  air  brought  to  a com- 
plete stale  of  dryness,  is  then  screwed  on  at  R,  and  a 
communication  opened  between  the  cylinder  and  globe, 
by  turning  the  stop-cocks  at  r and  R'.  If  air  of  the 
ordinary  density  be  now  introduced  into  the  globe,  the 
mercury  will  ivut  be  depressed  in  the  cylinder  A B,  and 
hence  the  stup'cock  at  R must  be  turned,  to  permit  a 
portion  of  the  quicksilver  to  dcsceud,  and  thus  allow 
some  of  the  air  to  occupy  its  place.  As  soon  us  a 
sufTicient  quantity  of  air  has  been  introduced,  its 
expansion  is  arrested  by  turning  (he  stop-cock  R;  and 
by  turning  the  other  stop-cock  at  R'  at  the  same 
time,  the  dry  air  introduced  into  the  cylinder  A B is 
prevented  from  escaping. 
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(440.)  To  Introduce  the  water  we  are  desirous  of 
changing  into  va|>uur.  another  stof^-cock  U"  is  applied, 
surmounted  by  a very  small  metallic  vase  V,  in  which 
the  liquid  is  placed.  This  cock  is  not  pierced  through 
its  centre  as  stop-cocks  ordinarily  arc.  but  a small  he> 
mispherical  depression  O below  the  surface  of  the  im 
tenor  cone  is  made  to  contain  a drop  of  the  fluid.  If 
the  stop-cock  be  then  turned  half  a revolution,  the 
watery  drop  will  be  brought  into  the  interior  of  A B, 
and  thus  as  many  drops  may  be  introduced  as  will  pro- 
duce the  desired  erfecU  on  the  volume  of  air  submitted 
to  observation. 

(441.)  Die  inlrofhiclion  of  the  first  drop  of  water 
must  evidently  augment  the  elastic  force  of  the  air,  and 
cause  the  mercury  in  the  tube  T P to  ascend.  The 
eflect  is  snddeii  but  not  instanianeous.  as  it  would  be 
if  the  liquid  had  been  introrhiced  into  a vacuum ; and 
by  which  we  perceive  that  the  pressure  of  the  air 
opposes  a resistance  to  the  formation  of  vapour.  If  a 
aingie  drop  of  the  lt(|uid  he  not  sufficient  to  form  all 
the  vapour  necessary  for  the  given  space  and  tempera- 
ture, another  may  lie  addeil  to  increase  the  elastic  force. 
After  a certain  niimlier  of  drops,  however,  have  been 
introduced,  the  addition  of  any  greater  quantity  will 
produce  no  elTect,  the  excess  remaining  above  the  sur* 
face  tif  the  mercury  without  being  reduced  into  vapour. 
Biot,  with  his  usual  ingenuity,  supposes  a ciu>e  in  which 
some  drops  in  excess  have  been  added.  By  closing 
the  cock  R,  and  denoting  the  divisions  of  the  tube  occu- 
pied by  the  mingled  volumes  of  air  and  vapour  by  N', 
the  elastic  force  of  Uic  two  will  be  found  equal  to  the 
pressure  p of  the  atmosphere,  as  at  the  commencement 
of  the  experiment,  the  gas  occupying,  however,  only  N 
divisions.  Its  elastic  force  is  thus  diminished,  and, 
since  in  its  original  condition  it  was  equivalent  to  p,  it 


must  in  its  new  state  be  represented  by 


N' 


/+ 


pN 

N'' 


/+ 


PN_ 

N' 


= P. 


and  from  which  we  have 


/“p. 


olofy. 


Denot- 


ing therefore  the  elastic  force  of  the  vapour  by  at  the 
existing  temperature,  the  measure  of  the  whole  elastic 
force  will  be^me 


And  since  this  is  equal  to  the  pressure  p,  which  is  sup- 
posed to  remain  constant,  we  shall  have 


N' 


(442.)  If  now,  when  the  experiment  is  performed, 
the  actual  values  of  N.  and  p be  observed,  the 
same  value  for  f will  be  found,  as  the  elastic  force  of 
vapour  in  a vacuum  would  have  afforded  at  the  same 
temperature.  Hence  the  vapour  in  its  stale  of  union 
with  air  preserves  its  own  proper  tension,  and  thus  cal  aaion  of 
confirms  the  beautiful  law  announced,  that  in  the  »m-  vapour  and 
pie  mechanical  union  of  vapour  with  air,  each  portion 
of  the  mixture  maintains  its  own  clastic  force  dependent 
on  the  volume  it  is  made  to  occupy.  ovn  rlaaiie 

(443.)  The  preceding  formula  gives  us  the  value  of  force, 
the  elastic  force  in  functions  of  the  whole  atmospheric  Further  ip* 
pressure,  and  the  volumes  occupied  by  the  air  in  iu  ori-  pbeanoe  of 
ginal  stale,  and  when  united  to  vapour.  By  a simple 
conversion,  it  may  be  made  subservient,  by  aid  of  the 
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VctMiw  beautiful  law  just  demonstrated,  to  another  ini' 
portant  purpose.  That  law  enables  us  to  wjnclude, 

* ■*  that  the  elastic  force  of  vapour  in  union  with  air,  exer« 

cises  its  own  elastic  force,  precisely  as  if  no  air  were 
present;  and  hence  the  absolute  vaiue  of  / under 
ki  r •oy  circumstances  of  temperature  and  pressure,  may  be 
calculated  by  aid  of  the  formula  (R).  The  value  of/ 
ttw  kciual  thus  becoming  ktwwii,  it  is  evident  the  formula  before 
velum*  of  s alluded  to  will  enable  us  to  discover  the  actual  volume 
mixture  ^ which  a mixture  of  vapour  and  dry  air  must  occupy  un- 
der  ihe  same  conditions:  for  a simple  transformation  of 
the  formula  gives  us 


in  which  all  the  elements  of  the  right-hand  member  are 
known. 

^***^**  (444.)  To  apply  this  formula  numerically,  let  it  be 

•xjnpUv.  to  determine  the  actual  increase  which  a given 

volume  of  dry  air  undergoes,  when  saturated  with  va- 
pour at  the  temperature  of  100°  of  Fahrenheit,  and 
under  a preraure  of  SO  inches  of  quicksilver.  Apply 
ing  this  temperature  to  the  formula  (R)*  we  have 
/s  I.B&241  ; and  regarding  the  volume  represented 
by  N as  unity,  we  shall  obtain 


N'  = 


30  , 1 , 

S0^rri5iil  = ' 15 
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and  from  which  it  follows,  that  dry  air  at  the  tempera- 
ture of  100°,  when  saturated  with  vapour,  U expanded 
one-hfleenth  of  its  primitive  volume. 

If  we  inquire  what  must  be  the  clastic  force  of  va- 
pour, in  order  that  the  dry  air  with  which  it  is  mingled 
may  have  its  volume  doubled  under  the  same  pressure 
of  80  inches,  we  shall  have 


and  from  which  we  obtain  /s  15,  a measure  of  the 
elastic  force  corresponding  to  a temperature  of  about 
180°.  If  we  inquire  in  what  case  the  volume  will  be 
quadrupled,  we  shall  ftnd  it  at  a temperature  of  about 
198°. 

If  we  suppose  p — / the  value  of  N'  becomes  infi- 
nite. For  when  the  elastic  force  of  vapour  is  equal  to 
the  whole  pressure  of  the  atmosphere,  the  air  mingled 
with  the  vapour  no  longer  bears  any  pressure,  and  con- 
sequently dilates  as  it  would  do  in  a vacuum,  provided 
always  that  in  proportion  as  it  dilates,  the  vapour  con- 
tinues to  form  and  extend  with  it. 

(445.)  The  law  which  the  preceding  apparatus  has 
disclosed,  may  however  be  obtained  without  bringing 
the  mercury  to  the  same  level  in  both  its  branches. 
To  accomplish  this,  let  us  suppose  after  the  reduc- 
tion of  the  liquid  to  vapour,  that  the  mingled  vo- 
lume occupies  any  number  of  divisions  and  that  the 
level  of  the  quicksilver  in  the  lateral  tube  may  exceed 
its  height  in  the  cylinder  by  the  quantity  A.  In  this 
case,  the  elastic  force  of  the  air  dilated  into  the  space 

N',  will  still  be  expressed  by  ^ ; and  by  adding  to 


it  the  tension/ of  the  vapour,  we  shall  obUin/4- 
for  the  elastic  force  of  the  two.  This  elastic  force  will 


not,  however,  be  equal  to  p as  before,  but  to  p -f-  A,  and 
hence  we  shall  have 


/+^  = 

/-r 


:p  + A, 


and  from  which 

N'=— 

P-/+A- 

This  value  of  N'  will  always  be  greater  than  N.  because 
A —/must  in  all  cases  be  a negative  quantity.  The 
entire  coincidence  of  thU  formula  with  experiment, 
furnishes  a new  confirmation  of  the  law  whose  truth 
we  are  endeavouring  to  demonstrate. 

(446.)  In  the  preceding  experiments  we  have  sup- 
posed as  much  liquid  to  have  been  employed,  as  is 
sufficient  to  furnish  all  the  vapour  admissible  into  the 
space  occupied  by  the  air ; but  kt  us  now  suppose  that 
we  only  introduce  a single  drop,  and  that  this  quantity 
is  not  sufficient  to  saturate  all  the  space  capable  of  being 
filled  with  vapour.  After  reducing  this  drop  to  >apour, 
let  the  mingled  volume  be  brought  back  to  the  pressure 
of  the  atmosphere,  by  allowing  some  of  the  mercury  to 
flow  out  by  the  inferior  cock.  Hie  mixture  will  then 
occupy  some  volume  N',  and  the  mercury  in  the  two 
branches  will  thus  be  reduced  to  the  same  levet  Let 
more  of  the  quicksilver  be  now  allowed  to  run  out,  so 
that  the  volume  of  vapour  and  air  may  occupy 

any  number  of  divisions  N**  greater  than  N'.  The  mer- 
cury in  the  smaller  branch  will  thus  be  found  depressed 
below  its  level  in  the  cylinder  by  a quantity  A,  the  clastic 
force  of  the  mixture  being  thereby  reduced  top  — A. 
But  if  the  variation  of  the  correspondii^  volume  during 
this  change  of  the  elastic  force  be  observed,  we  shall 
find  it  to  the  same  as  if  it  had  been  perfectly  dry  gas ; 
and  hence  we  sliall  obtain  generally 
N"  _ p 
N'  " p - A' 


the  volumes  being  inversely  as  the  total  elastic  forces. 

(447.)  To  discover  the  kind  of  variation  this  result 
supposes  in  the  ela.stic  force  of  vapour,  let  us  represent 
it  by  / in  its  new  state  of  dilatation,  its  value  in  the 
case  where  the  mixture  occupied  the  space  N'  having 
been  /.  Tlie  air  contained  in  the  mixture  will  thus 
sustain  by  itself  only  the  pressure  p — f ; and  since  it 
occupies  at  present  the  space  N",  its  elastic  force  will 

become  (p  — /)  By  joining  this  to  the  unknown 


elastic  force  / exercised  by  the  vapour,  the  sum  must 
be  equivalent  to  p — A,  and  hence  we  shall  have 

f'  + (p-n^^=p-h. 


But  experiment 

consequently 

or 


gives 

P~ 


/ j jj"’ 


thus  confirming  the  principle  of  Dalton,  that  the  clastic 
force  of  vapour  in  all  cases  varies  with  the  volume,  pre- 
dsely  as  the  gases  do.  And  hence  we  may  further 
deduce  also,  that  the  quantity  of  vapour  capable  of  exist- 
ing in  air,  is  precisely  the  same  as  would  be  found  in  a 
vacuum  of  equal  capacity,  under  constant  circumstances 


Meteor- 

olofy. 


Further  mo> 
(liftcatioft  of 
cbe  MiM. 


Qvaoiity  of 
vapour 
exMiing  ia 
air,  the 
•am*  ai  ia 
a vamum 
of  eqaal 
capacity. 


Digitized  by  Google 


94 


METEOROLOGY. 


^eieor-  of  temperature  and  pressure ; and  that,  (berefure,  the 
***‘**y'  f<»rmula  (U)  which  enables  us  to  compute  the  weight 
of  a cubic  inch  of  vapour,  will  enable  us  also  with  equal 
accuracy  to  find  the  actual  weight  of  moisture  in  a cubic 
inch  of  air.  under  the  same  measure  of  the  elastic 
force. 

(448.)  In  making  a practical  application  of  the  for- 
mula last  quoted,  the  only  thing  requisite  is  a convex 
nienl  mode  of  determining  the  dasticity  of  the  vapour 
already  existing  in  the  air,  under  any  proposed  circum- 
stances. Mr.  Dalti>n*s  simple  method  of  filling  a tall 
cylindrical  g^ass  jar  with  cold  spring  water,  and  repeat- 
ing the  observatiuh  until  dew  ceases  to  form  on  the  ex- 
ternal surface,  first  enabled  us  to  obtain  this  interesting 
result ; but  we  shall  reserve  the  practical  develoj^ements 
of  this  part  of  onr  inquiry,  until  we  come  to  treat  of 
Daniell  s hygrometer. 

Aciud  pbe-  (449.)  Having  thus  briefly  investigated  some  of  the 
•ooivM  ob-  esaenlial  conditions  of  vapour,  let  us  next  inquire  into 
wnrd  IQ  a ft.^r  of  the  interesting  relations  it  preaents,  in  its  union 
r«”*uf”witli  perpetually  changing  body  of  the 

iheswo-  atmosphere.  Every  volume  of  air,  from  whatever  region 
it  may  be  brought,  is  more  or  less  ehaiged  with  vapour. 
There  are  indeed  two  atmoepheres  which  encompass 
the  earth  on  every  side,  one  of  air,  and  the  other  of 
moisture.  The  union  of  these  by  Nature  is  mechanical 
only,  and  each  is  governed  by  its  own  peculiar  lawa 
The  atmosphere  of  air,  as  we  have  already  seen,  pos- 
sesses permanent  elasticity,  expanding  arithmetically  by 
equal  increments  of  heat,  and  decreasing  in  density  and 
temperature  as  it  recedes  from  the  surface.  The  atmo- 
sphere of  vapour  is  also  an  elastic  fluid  undergoing 
condensation  by  cold,  and  at  the  same  time  evolving 
caloric,  augmenting  its  force  geometrically  by  equ^ 
increments  of  heat,  and  permeating  the  former,  and 
moving  in  iu  interstices,  like  water  when  in  the  process 
of  filtration  it  passes  through  sand. 

(450.)  To  supply  the  atmosphere  with  vapour,  the 
power  of  evaporation  is  in  almost  constant  operation, 
hyNsture  10  upj  might  suppose  that  an  agent  possessing  so 
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great  an  activity,  would  in  time  exhaust  the  store, 
Iwundicss  as  it  is,  by  which  that  moisture  is  supplied. 
But  Nature  has  fixed  limits  beyond  which  the  aqueous 
element  cannot  pass,  so  as  to  prevent  an  undue  accu- 
mulation of  moisture  on  the  one  hand,  and  a state  of 
long  continued  dryness  on  the  other.  Then*  limits  are 
assigned  by  temperature,  and  which,  whatever  may  be 
its  apparently  capricious  changes,  is  confined,  in  every 
climate,  within  definite  bonnds.  The  same  heat,  there- 
fore, which  warms  and  vivifies  the  air,  and  renders  the 
earth  an  agreeable  abode  to  Man,  controls  with  admir- 
able wisdom  the  rising  moisture. 

(451.)  This  power  of  the  air  to  acquire  moisture  is, 
however,  modified  by  every  alteration  of  temperature, 
any  increase  thereof  augmenting  Its  store,  and  every 
decrease  of  heat  producing  a proportional  diminution. 
l*he  greatest  and  least  degrees  of  heat,  whether  it  be 
that  of  a day  or  a year,  must  therefore  afford  some 
phenomena  which  influence  the  condition  of  atmo- 
spheric vapour.  In  the  c&seof  the  minimum  tempera- 
ture of  a given  latitude,  and  a slate  of  entire  saturation 
of  the  air,  no  addition  can  possibly  be  made  to  the 
vapour  it  supports,  so  long  as  that  temperature  is  main- 
tained. Any  augmentation  of  heat,  however,  from 
whatever  cause  it  may  proceed,  is  at  once  accompanied 
by  an  increased  power  of  supporting  moisture,  and  new 
accessions  of  vapour  may  be  add^  to  it.  The  mini- 


mum temperature  of  any  period,  therefore,  whether  it  Meienr* 
be  that  of  a day,  a month,  or  a year,  must  set  a limit  to  olofy. 
the  accession  of  watery  vapour  in  the  air ; and  thus  in 
every  region,  the  equatorial,  the  temperate,  or  the  polar, 
a strong  and  impasmble  barrier  baa  b^n  fix^  by  p 
Nature  to  the  continued  accumulation  of  moisture  in  the  sccunula. 
air.  And  that  there  is  an  equally  impassable  limit  on  two  of 
the  other  hand — that  of  extreme  dryness,  also  existing, 
is  evident,  when  we  consider,  that  as  every  diminution 
of  temperature  tends  to  saturation,  so  every  increment 
of  heal  must  produce  a tendency  to  dryness ; and  that 
as  the  maximum  temperature  of  the  day  has  itself  a 
limit,  and  therefore  governs  this  last  condition  of  the  prwMt* 
atmosphere,  so  the  depression  of  temperature  which  eaiitadry- 
immediately  follows,  by  at  once  increasing  the  humidity 
of  all  the  atoms  of  air  which  undergo  that  change,  must 
remove  at  once  the  possibility  of  any  long  continuance 
of  comparative  dryness.  There  are  some  occasional 
anomalies,  however,  in  the  extreme  conditions  of  humi- 
dity and  dryness  to  which  Saussure  has  briefly  alluded 
in  his  Emau  rur  r/Zygromefne,  and  which  sometimes 
embarrass  the  inquirer. 

(45:2.)  Tbit  dependence  of  moisture  on  the  circum- 
slancea  of  temperature  will  help  us  to  trace  some  of  the 
phenomena  of  its  distribiilion.  There  is  a gradation  of 
heat,  as  we  have  before  found,  from  the  Equator  to  the 
Poles,  and  also  from  the  surface  of  the  globe  upwards, 
into  the  loflier  regions  of  the  air.  Generally  speaking,  towwt  ti- 
the lowest  stratum  of  the  atmosphere,  in  whatever  lati-  miMphtric 
tude  it  is  found,  must  be  most  abundantly  stored  with  ctntus 
the  watery  vapour,  on  account  of  its  being  nearest  the 
source  from  whence  that  moisture  is  supplied.  If  an 
equality  of  temperature  existed  therefore  at  the  surface,  mcUiara. 
a cubic  foot  of  air,  in  whatever  latitude  it  were  taken,  . 
would  contain,  when  completely  saturated,  the  same 
quantity  of  moisture.  But  since  the  temperature  dimi-  with  tht 
nifihes  with  the  latitude,  a given  volume  air  in  a state  Uiiiu4«. 
of  perfect  saturation  must  contain  less  and  leas  mois- 
ture as  we  approach  the  Poles. 

(453.)  From  a similar  cause,  the  moisture  of  the  Moifture 
atmospheric  columns  must  diminish  as  we  ascend  ver-  d>B»s>«bss 
tically  above  the  Earth  ; and  hence  that  the  whole  store 
of  moisture  contained  in  a vertical  equatorial  column  of 
air,  must  exceed  tha  quantity  found  in  a polar  column 
of  equal  diameter  and  in  (he  same  slate  of  perfect  satu- 
ration. There  are  many  difltculties,  indeed,  in  (he  way 
of  proving  experimentally  the  decreasing  humidity  of 
(he  air,  and  one  of  the  moat  interesting  Meteorological 
observations  that  can  be  made  in  the  neighbourhood  of 
a mountain  is  to  determine  the  exact  condition  of  va- 
pour in  the  atmospheric  strata  at  different  elevations. 

To  resolve  the  question  perfectly,  such  observations 
should  be  made  at  the  »=ame  invtarit  at  Uie  two  extre- 
mities of  the  same  vertical  line.  This,  however,  is 
hardly  possible  to  be  done,  and  we  mu^t  hence  select 
such  times  and  places  of  observation  as  are  not  widely 
separated  from  each  other.  Saussiire  made  many 
among  the  Alps  will)  this  view,  from  the  valley  of  Cha- 
mouni  through  several  successive  elevations,  and  in  a 
general  way  found  the  law  to  hold  good.  He  met 
with  some  instances,  however,  in  which  the  absolute 
quantity  of  vapour  was  greater  in  the  more  elevated 
regions  of  the  air.  Thus  by  comparing  the  75lh  and 
76ih  Meteorological  observation  of  his  yoyagedant  Um 
Atpf»,  we  shall  find  that  his hygiomeler  advanced  lU^.l 
towards  humidity,  by  ascending  to  a height  of  291 
toises  al)ove  bia  first  station,  the  thermometer  of 
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Reftumar  at  (he  nine  time  tanking  only  1^6.  The  »e* 
cond  observation,  it  should  be  remarked,  was  made  in  the 
midst  of  the  glacier  of  ffauiema,  and  it  is  therefore  pro- 
bable the  ice  and  anow  with  which  it  was  covered  sup- 
plied this  extraordinary  humidity.  And  this  opinion  is 
confirmed  by  another  obsenraUon  which  he  made  on  a 
projecting  rock  seven  (oises  less  elevated,  and  where 
he  found  the  hmnidity  14^.7  less  than  at  the  lowest 
alaiion,  agreeing,  therefore,  with  the  general  principle 
before  advanced.  In  another  observation,  however, 
Saussure  is  not  disposed  to  attribute  all  this  difference 
to  the  ice.  Another  example  is  also  given  by  the  same 
indefatigable  and  accurate  observer.  In  the  middle  of 
the  glacier  of  Miage,  bis  hygrometer  indicated  a hu- 
midity of  but  on  the  Col  de  la  Seiptf,  I8d  toises 
above  the  glacier,  it  indicated  100^,  though  the  dvere- 
meni  of  temperature  8^.3  according  to  Saussnre’s  table, 
ought  to  have  indicated  only  a humidity  of  89*^.9.  It 
Bometimea  happens,  therefore,  that  vapour  is  more 
abundant  on  the  summit  of  a hill  than  in  the  valleys  at 
i's  base ; but  as  the  exceptions  are  not  numerous,  and 
may  be  explained  by  the  influence  of  peculiar  loca- 
lities, we  may  in  general  conclude,  that  the  absolute 
quantltv  of  vapour  in  the  air  diminishes  as  we  ascend. 
It  should  be  borne  in  mind  in  considering  this  part  of 
the  subject,  that  the  anomalies  we  have  before  proved  to 
exist  in  the  temperature  of  the  air  at  diflerent  elevations, 
must  neceasarily  impart  a like  irregularity  to  its  humi- 
dity. 

(4b4.)  It  would  be  posaible  to  compute  approxima- 
tively  the  actual  weight  of  vapour  contained  in  any  of 
the  atmospheric  columns,  and  if  necessary  the  whole 
quantity  of  moisture  contained  in  the  atmosphere.  Tlie 
experiments  of  Biot  and  Arago  have  determined  that 
the  weights  of  equal  volumes  of  vapour  and  air  at  the 
temperature  of  the  boiling  point,  and  when  both  are 
subject  to  the  same  pressure  of  .76  mefrer,  are  as 
.889481  to  .9484476,  or  as  8 to  8 nearly;  and  since 
both  are  affected  in  their  bulk  in  the  same  manner,  by 
every  alteration  of  temperalurc  and  pressure,  the  same 
invariable  relation  xnsy  be  supposed  to  be  preserved, 
so  long  as  the  vapour  retains  its  elastic  form.  In 
some  inquiries  of  this  sort  it  has  been  assumed,  that 
the  mean  point  of  deposition  fur  the  globe  in  general, 
is  sbout  ^ below  the  average  temperature, — though 
this  assumption,  from  the  limited  nature  of  the  obser- 
vations from  which  it  is  deduced,  cannot  be  received 
without  caution ; and  if  wc  adopt  in  addition  another 
hypothesis,  by  supposing  the  same  invariable  diflerence 
of  temperature  to  be  maintained,  throughout  all  the 
atfflospheric  strata,  wc  may  make  an  approximation  to 
the  whole  quantity  of  moisture  contained  in  the  atmo- 
spheric columns,  by  means  of  the  formula 
5 , 407.4 


wherein  y denotes  the  elastic  force  of  vapour  at  a tem- 
perature six  degrees  below  the  mean  temperature  of  the 
pl^  of  observation,  and  the  numerator  407.4  the 
height  in  inches  of  a column  of  water  equivalent  in 
weight  to  the  mean  condition  of  a corresponding 
column  of  the  air,  and  the  numerical  value  of  which 
formula,  will  give  the  mean  height  in  inches  of  a column 
of  water,  equal  to  the  whole  moisture  contained  in  a 
column  of  the  atmosphere,  standing  on  the  same  base. 
In  this  way  we  may  compute,  that  If  the  atmospheric 
columns  at  the  Equator  were  to  discharge  their  whole 


watery  store,  the  moisture  precipitated  would  cover  the  *J.*“®'* 
surface  of  the  earth  only  to  small  depth  of  7J.  ^ ^‘i_* 

inches,  and  in  the  mean  parallel  of  48°  only  about  Depth  of 
inches.  Supposing  the  whole  atmosphere,  from  a if 
state  of  absolute  dampness,  were  to  discharge  its  entire  sinwyptere 
watery  store,  it  would  only  form  an  uniform  sheet  of  4t** 

about  4-J  inches  in  depth.  To  furnish  a sufficient  supply 
of  rain  therefore,  as  L^lie  remarks,  it  was  necessary  the 
air  should  undergo  very  frequent  changes  from  dryness  »tgr*. 
to  humidity  in  the  course  of  the  year.  Supposing  the 
mean  quantity  of  water  existing  in  a state  of  vapour  in 
an  atmospheric  column,  having  a square  inch  for  its 
base,  to  amount  to  about  4 cubic  inches,  we  may  infer, 
that  the  quantity  actually  existing  in  the  whole  atmo- 
sphere anKHints  to  about  12,500  cubic  miles. 

(488.)  Such  results,  however,  must  be  truly  i^arded  Sorii  con* 
as  appruximations.  and  adopted  only  to  enable  us  to  clm>oa«, 
catch  a glimpse  of  the  mysterious  phenomena  of  Na* 
ture.  We  know  tou  little  of  the  humidity  of  the  lower  ^ 
regions  of  the  atmosphere,  to  speak  with  certainty  of  as 
any  of  the  phenomena  connected  with  the  higher.  We  spproxi* 
know  too  little  of  the  phenomena  which  may  be  said  to  nution*. 
be  continually  wilfiin  our  grasp,  to  pennit  us,  without 
(he  exercise  of  the  greatest  caution,  to  apply  them  even 
as  humble  approximations  to  those  lofty  regions  of  the 
air,  which  as  yet  have  defied  the  aspiring  ambition  of 
man.  Of  this,  however,  we  are  certain,  (hat  (he  higher 
regions  of  the  atmosphere  are  comparatively  drier  than 
those  below.  Colonel  Beaufoy,  In  his  interesting  ascent 
of  Mont  Blanc,  remarks,  “ that  the  air  itself  was  thirsty, 
its  extreme  dryness,**  said  be,  **  had  robbed  my  body  of 
its  moi.sture.’* 

(456  ) The  vapour  actually  existing  at  any  time  In  Meistore 
the  air  is  far  however  from  being  equally  distributed  in  ^ualty 
those  volumes  of  it  which  possess  the  same  degree  of 
temperature.  A ipvcn  volume  of  it,  at  the  temperature 
of  80^,  in  a portion  of  the  atmospheric  column  reared  lenpera* 
above  Plymouth,  may  possets  a very  different  degree  of  ture. 
humidity  from  a volume  of  a like  temperature  above  Cm  of 
Prague.  I'he  former,  from  its  peculiar  locality,  may  be  Ptywouth 
in  a slute  of  high  saturation,  whereas  the  other,  in  the  ^ 
heart  of  a great  continent,  and  governed  by  a wind  from 
a different  quarter,  may  be  comparatively  dry.  It  is 
not  equality  of  temperature  alone  that  we  must  seek  for, 
in  applying  practically  the  elements  of  the  problem  now 
under  review,  but  the  quantity  of  moisture  coexisting 
with  iL  To-day,  the  air  of  Moscow  may  aflbrd  a greater  ifo^ow 
proportion  of  moisture  than  the  warmer  atmosphere  of  oad  Ups* 
Ispahan,  and  to-morrow  the  relation  may  be  entirely  loo- 
reversed.  Contending  winds  not  only  influence  the 
temperature  end  pressure  of  the  air.  but  its  humidity 
also ; and  the  peasant  of  our  own  country  is  familiarized 
with  their  different  efiecta.  One  breeze  may  bring  to 
him  gentle  and  fertilizing  showers,  and  another  may 
burn  up  (he  produce  of  his  farm. 

(487.)  But  we  need  uot  go  to  the  atmospheric  Diffareot 
columns  of  different  Countries  to  seek  for  diversities  of  qiiaatitiet 
moisture,  since  like  anomalies  are  s<»mftimes  to  be  found  ^ moistara 
in  different  strata  of  the  same  cttiumn.  Saussure  re- 
marked  that  his  hygrometer,  near  the  surface  of  the 
earth,  often  proved  the  air  to  be  removed  30  or  40 
degrees  from  extreme  saturation,  when  the  presence  of 
clouds  in  the  upper  sky  demonatrateil  the  entire  humi- 
dity of  that  region.  That  eminent  observer  often  re-  Effect* 
marked  this  phenomenon  when  he  ascended  a mountain  duud*. 
whose  summit  was  enveloped  in  a cloud.  On  the  other  ofauti. 
hand  be  as  frequently  observed,  that  when  mists  covered 
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th«  plaintt,  and  a bright  sun  p]ded  the  sucnmita  of  hi* 
noble  mountains,  the  limit  of  eitreme  humidity  was  to 
be  found  below,  and  air  far  removed  from  saturation 
above.  Bands  of  clouds  were  sometimes  also  found  to 
swim  between  ma.'^ses  of  air  necessarily  less  humid  than 
the  clouds  themselves.  Of  the  effects  of  clouds  in 
au^mentinjr  the  humidity  of  the  atmosphere,  he  has 
one  conclusive  observation.  When  on  the  summit  of 
Mont  Brevan,  I3t>d  totscs  above  the  sea.  his  hydro- 
meter, at  a moment  when  the  sky  wo.s  fri-e  from  clouds, 
indicated  a degree  of  moisture  corresponding  to  ; 
hut  when  the  summit  of  the  mountain  wus  soon  after 
enveloped  in  a cloud,  the  humidity  increaMrd  to  94^.G. 

(45B.)  Mr.  Daniell  has  ats<»  deduced,  both  from 
theory  and  the  actual  experiments  of  Captain  Sabine, 
that  the  elasticity  of  vajiour  does  not  diminish  in  an 
uniform  manner,  acconling  to  the  decrease  of  tempera- 
ture and  density  of  the  air,  but  the  dew  point  re* 
mains  stationary  to  a great  heiglit,  and  then  suddenly 
falls  to  a large  amount.  At  Sierra  Leone,  the  dew- 
point at  the  level  of  the  sea  was  found  to  be  70^,  and  at 
the  same  hour  upon  the  summit  of  the  Sugar  Loaf 
mountain.  2520  feet  above,  It  was  found  exactly  the 
same.  At  Jamaica  also,  by  (he  sea-side,  the  tempera- 
ture of  the  air  was  80°,  and  the  point  of  deposition  78°; 
while  on  die  mountains,  at  an  elevation  of  4080  feet, 
they  were  both  6b°5.  At  a station  not  500  feet  higher, 
by  an  experiment  twice  repeated,  the  point  of  defiosition 
was  found  to  be  49°,  and  the  temperature  of  the  air  65°. 
Mr.  Green  the  aeronaut  also  found,  when  ascending 
from  Port-sea,  that  at  an  elex'ation  of  9990  feel,  the  dew- 
point was  64°»  the  same  as  at  the  surface  of  the  earth  ; 
but  at  11,060  feet  it  fell  to  32°.  making  a difference  of 
thirty-two  degrees  in  a little  more  than  1100  feet; 
affording  a decisive  example,  as  Mr.  Daniell  observes, 
of  an  immense  bed  of  vapour  rising  in  its  circumamlMenl 
medium,  unaffected  by  decrease  of  density  or  tempera- 
ture, till  checked  by  its  point  of  precipitation;  and  also 
of  an  incumbent  twd  of  not  much  more  than  one-third 
the  density,  regulated,  no  doubt,  as  the  last,  by  its 
own  point  of  depo<ution  in  loAier  regions.  Such  pheno- 
mena afford  strong  experimental  evidence  of  the  mecha- 
nical mixture  of  the  aqueous  particles  in  the  tttmosphere, 
and  admit  of  no  explanation  by  any  law  analogous  to 
that  of  chemical  solution. 

(459.)  We  have  before  lamented  the  wont  of  correcl 
observations  to  assist  us  in  our  inquiries  respecting  tem- 
perature ; and  with  equal  reason  may  we  deplore  the  ab- 
sence of  accurate  and  extended  results  to  illustrate  the 
much  more  varied  conditions  of  humidity.  The  ther- 
mometer has  existed  for  a long  period  in  an  accurate 
form  to  assist  the  Philosopher  in  every  inquiry  respect- 
ing heat,  but  an  hygrometer  which  should  disclose  (he 
abtoluU  circumstances  of  atmospheric  vapour  has  been 
bill  recently  known.  Mr.  DanieD's  beautiful  instru- 
ment, and  which  we  shall  hereuAcr  describe,  enables  us 
(o  (race  with  the  greatest  exactness  all  the  conditions  of 
humidity;  hut  the  limited  observations  hitherto  made 
with  it,  afford  but  little  information  respecting  that  ge- 
neral distribution  of  vapour,  which  we  are  here  de- 
sirous of  tracing.  As  the  observations  nia<lc  by  the 
thermometer  have  enabled  us  to  truce  the  numberless 
oberTations  of  temperature,  and  U»  distribute  them  in 
isothermal  lines,  so,  had  this  hygrometer  existed  a cen- 
tury ago  and  l»een  diligently  applied,  might  we  have 
traced  some  of  the  singular  mutations  of  the  great 
ocean  ol  vapour  which  surrounds  us.  and  have  deduced 


perhaps  from  the  mean  results  Hives  of  equal  buml*  Meteof. 
dily.  oJoft. 

(460.)  It  is  a great  practical  problem  therefore  now  ' 

opened  to  ihe  aHent  enterprise  of  Meteorologists,  to  l^****^™** 
discover,  if  pouible — and  what  will  not  united  labour 
and  Philosophical  enterprise  effect — some  accurate  rela-  4iiy  vfiKe 
lions  respecting  the  distribution  of  moisture;  to  trace  stiaospher* 
some  of  the  varying  conditions  of  humidity,  which,  for 
ever  working  in  llie  great  aerial  volume  around,  is  one 
of  the  main  iq>ringa  of  the  uncertain  motions  of  the  air, 
and  of  those  changes  of  the  weather,  which  are  not  only 
BO  much  blended  with  our  persona)  health  and  comfort, 
but  with  all  the  important  processes  of  agriculture.  At  What  «•  at 
the  prenent  moment  we  can  do  little  more  than  say,  pre«rac 
that  of  Uiis  wide-spreading  ocean  of  vapour,  we  can  **^*J*"j|,_ 
merely  estimate  its  elastic  force  and  quantity  at  a given 
lime,  and  in  a general  way  trace  an  analogy  between  pf  ihc  ai- 
the  course  of  its  changes,  and  the  progress  of  the  mean  nwaph«rr. 
teiiq^ratureof  the  year.  We  know  not  where  to  look  for  jiIqi 
the  data  which  will  enable  us  to  contrast  Philosophically  cooinuthe 
the  humidity  of  different  climates,  to  mea.sure  the  influ-  hamidUy  of 
ence  of  mountains  and  valleys  in  modifying  the  condi- 
Uons  of  vapour,  the  sea  which  exercises  its  own  peculiar 
laws,  and  (he  islands  and  continents  which  diversify  in 
so  great  a degree  all  the  phenomena  of  humidity. 

(461.)  It  is  a useful  problem,  unquestionably,  to  deter-  Consectiofi 
mine  the  mean  temperature  of  a place ; but  it  is  a pro-  of  Uie  h«m»- 
blem  of  no  less  interest  to  discover  iU  mean  humidity, 

In  Great  Britain  the  winds  which  transport  the  vapour 
may  be  divided  generally  Into  two  classes:  the  land 
winds  blowing  from  o(T  the  great  continent  of  Europe.  wia«U. 
and  which  comprise  the  North-East,  East,  and  South- 
East  : and  the  sea  winds  passing  over  the  waters  which 
surround  us  on  every  side,  the  North,  North-West, 

West,  South-West  and  South.  In  the  former  we  might 
expect  to  find  the  course  of  the  mean  temperature 
exactly  followed,  because  the  sources  which  supply  (be 
vapour  must  be  comparatively  shallow  streams  and  re- 
servoirs of  water,  whose  temperature  readily  adapts 
itself  to  that  of  the  surrounding  air;  but  in  the  un- 
fathomable depths  of  the  great  ocean  which  affords 
humidity  to  the  latter,  the  peculiar  law  by  which  the 
density  of  water  is  governed,  must  at  particular  periods 
maintain  a temperature  above  that  of  the  declining  sea- 
son, whilst  at  others,  the  increasing  heal  of  the  latter 
must  outstrip  the  progress  of  the  former. 

(462.)  Here  then  is  a single  problem,  (he  elements 
of  which  must  vary  with  every  locality.  Swis.serland, 
surroiiuded  on  all  sides  by  mountains,  must  present 
different  phenomena  from  Great  Britain,  surrounded  on 
all  .sides  by  the  sea.  For  London,  Mr.  Daniell  has  Mr.  Ds- 
found  (hat  the  vapour  of  the  land  winds  declines  in  force  airil'tob- 
from  September  to  January,  when  it  reaches  its 
mum,  and  from  that  lowest  point  gradually  rises  to  a of 
maximum  in  Augast,  thus  following  the  coiirve  of  the  p«calitr 
mean  temperature  of  the  air.  In  the  sr*a  winds,  how-  wtsdsio 
ever,  the  vapour  decline'*  from  September  to  NovemWr, 
when  an  equality  appears  nearly  to  take  place  in  the 
humidity  of  the  two  winds ; but  in  December,  the  vapour 
from  the  land  descends  below  (hat  of  the  sea,  and  the 
same  dilference  continues  to  January.  In  February  the 
former  rises  two  degrees,  and  tiie  latter  remains  sta- 
tionary. A dilference  of  four  degrees  continues  through 
March,  and  which  is  diminished  to  three  degrees 
in  April  and  May.  In  June  they  again  attain 
their  former  equality,  because  the  temperature  corre- 
sponding to  the  maximum  density,  cannot  be  lowered 
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!l«te«r*  tin  the  whole  mass  of  water*  has  paeaed  this  limit ; and 
elogy.  in  the  deep  seas  this  must  necessarily  be  a process  of 

— some  duration.  The  shallow  waters  on  the  contrary. 

over  which  the  land  winds  pass,  must  soon  acquire  the 
temperature  of  the  ambient  air,  and  continue  to  decline 
with  it  in  heat.  Upon  the  return  of  Spring^  a contrary 
effect  takes  place.  The  Ocean  must  again  repass  the 
temperature  corresponding  to  the  maximum  density, 
before  the  waters  can  again  obtain  the  higher  tempera* 
ture  of  the  surrounding  wr.  A necessary  consequence 
of  such  an  arraikgement  of  things  must  be,  an  increase 
of  humidity  in  December  and  January.  atKl  a rapid  dimi- 
nution in  the  four  succeeding  months,  a phenorrrenon 
found  to  agree  with  actual  obserration.  Such  is  the 
contrast  exhibited  by  the  prevailing  land  and  sea  winds 
peculiar  to  London.  How  xtry  different  would  be  the 
phenomena  of  the  winds  peculiar  to  Moscow ! 

The  numerical  results  from  which  Mr.  Daniell  has 
deduced  these  interefting  cooelusioas  are  exhibited  in 
the  following  Table. 


Ta»ie  XCVII, 

Qf  the  DiJ^erence 

of  the  Dew  Point  in 

the  Land  and 

Sea  fVinde. 

Load  Wisds. 

S«t  Wlfldt. 

Moaths. 

Ha.  S.  t.B. 

n.  H.w.w.  i.w. «. 

September  . , . . 

October 

46 

November  ... 

42 

December  . . . 

37 

January 

8& 

February  .... 

85 

March 

S8 

April 

48 

May 

44 

June  ....... 

54 

July 

&2 

55 

Augtift 

57 

Isflavaeeet  (463.)  'fhe  peculiar  locality  of  Great  Britain  may 
tKt  Poisr  be  supposed  in  another  way  to  modify  the 

humWil^ef  P^*^'*®**®^  vapour,  by  its  having  to  the  North,  at 
Lomioe.^  One  season  of  the  year,  enormous  masses  of  ice,  which 
during  their  formation  evolve  caloric,  and,  in  the  pro* 
cess  of  liquefaction,  occasion  its  absorption.  Dividing 
the  winds  into  two  classes.  Northerly  and  Southerly,  Mr. 
Daniell  has  been  enabled  to  trace  their  effects  on  the 
moisture  of  the  air.  as  given  in  the  succeeding  Table. 

Tabli  xcvni. 


Of  the  Effect  of  the  Ice  i/i  the  North  Seat  vpon  the 
Dew  PoinL 

Soatherlj*  Nprlhvrly. 

Maoihs. 

«.W.  1.  ■.«. 

na.K.  H.w. 

September  .. . ., 

58? 

48° 

October  ....... 

41 

November  . . . 

47 

37 

December 

38 

January 

81 

February 

81 

Marrlt 

82 

April. 

40 

May 

51 

41 

June 

SO 

July 

58 

50 

August 

VOL.  V. 

54 

By  attending  to  the  results  of  this  Tsble  we  may  first  Meteor- 
observe  a constant  difference  of  the  temperature  of  the  olofT- 
Dew  pK>int  to  prevail  from  September  to  December,  in  '•^v^ 
the  two  classes  of  winds ; but  the  Dew  point  belonging  to 
the  Northerly  winds,  having  reached  that  of  the  freezing 
point  in  the  last-mentioned  month,  continues  neariy 
uniformly  to  preserve  the  same  temperature,  during  the 
succeeding  months  of  January,  February,  and  March, 
while  in  the  Southerly  winds,  the  declension  cootiDues 
through  January  and  February  only.  In  March  the 
Southerly  winds  impart  an  increment  of  six  degreea, 
but  the  increase  of  the  Dew  point  of  the  Northerly 
winds  does  not  take  place  till  April,  when  the  addition 
it  receives,  amounts  to  eight  degrees,  at  which  point 
it  continues  with  little  variation  through  the  whole 
month  of  May,  the  absor|)tion  of  heat  during  the  pro* 
cess  of  thawing,  preventing  that  accession  of  tempera* 
ture  which  is  due  to  the  returning  influence  of  the  Sun. 

As  soon  as  this  opemtiun,  however,  has  ceased,  the 
vapour  rapidly  regains  its  former  relative  degree  of 
force,  imparting  cuiiMdrrable  increments  to  bolhclassca 
of  winds  in  June  and  July,  until  their  maximum  con- 
ditions are  obtained  in  AngusU  and  are  followed  of 
course  by  a decline  of  both  in  September. 

(464.)  We  must  now  take  a hasty  glance  at  the  Mcu  re- 
few  imperfect  results  we  are  able  to  offer  respecting  the  nltsofdis* 
distribution  of  aqueous  vapour  during  the  successive  tnl«it*oo  of 
seasons  of  the  year,  still,  of  necessity,  limiting  our  inquiries  ^"**"*j 
to  the  locality  of  London.  coceMilre 

BeginningwithJanuary.thetimeat  which  the  minimum  m>uom  of 
temperature  prevails,  Mr  Daniell  found,  from  a mean  of  (l>«  year  for 
three  years’  observations,  and  a triple  observation  each 
day.  the  mean  elastic  force  of  the  vaporous  atmosphere 
to  be  also  at  its  lowest  point,  and  represented  by  0.2S4 
inches  of  quicksilver,  the  mean  temperature  being  at  the 
same  time  36^.1.  As  the  mean  temperature  advances 
through  the  month  of  February  to  3S°,  the  force  of 
vapour  increases  feebly  to  0.239  ioefaea.  With  the 
month  of  March,  however,  the  mean  temperature  is 
augmented  nearly  six  degrees,  the  clastic  force  of  the 
Tspour  advancing  at  the  same  time  to  .272  inchea  In 
April  the  mean  temperature  of  the  air  rises  to  49^9, 
and  the  elastic  force  of  vapour  to  .322  inches.  In  May, 
the  almospberir  temperature  still  outstrips  the  advance 
of  vapour,  the  former  amounting  to  b4°,  and  the  latter 
to  .354  inches,  the  air  having  then  nearly  attained  its 
greatest  slate  of  dryness.  During  the  month  of  June 
the  advance  of  the  mean  temperature  and  humidity  are 
neariy  uniform,  the  former  being  58^.7,  and  the  force  of 
vapour  .410  inches.  Through  July,  the  moisture  aug 
menta  with  rather  greater  rapidity  than  the  tempera- 
ture, tlie  elastic  force  being  .468  inches,  and  the  mean 
temperature  61^.  In  August,  these  phenomena  continue 
nearly  the  same,  the  force  of  vapour  being  .461  inches, 
and  the  mean  temperature  61^.6.  During  September, 
the  reduction  of  temperature  is  first  felt  sensibly,  its 
mean  sinking  to  57^.8,  the  vapour  at  the  same  time 
declining  to  .482  inches.  In  October,  the  mean  tem- 
perature falls  to  48^.9,  and  the  elastic  force  to  .336. 

During  the  dark  and  dreary  month  of  November,  the 
atmosphere  becomes  nearly  saturated  with  moisture, 
the  mean  temperature  falling  to  42^.9,  and  the  mean 
elaaticity  of  vapour  to  .286  inches.  December  ex- 
hibits nearly  the  same  characteristics,  the  mean  tem- 
perature being  39^.3,  and  the  clastic  force  of  vapour 
.261  inches. 

(465.)  The  preoediog  abetract  forms,  as  we  have 
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|f«4»or-  Stated,  the  mean  results  for  the  respective  montba  ; but 
what,  it  may  be  asked,  are  the  aberrations  exhibited 
' durinj^  each,  by  particular  winds?  a cause  which  is  ibr 

fr^^iw****  ever  modi^in|^  all  llic  pbenon>ena  of  vapour.  The  fol- 
r*-  lowln^f  maximum  and  minimum  temperatures  of  the 
sulu.  Dew  point  peculiar  to  each  month,  have  been  deduced  by 
Mr.  Daniell. 


Table  XCIX. 


Moitht, 

u«r*of 

Drw 

Pa>»t 

WiaA. 

I MUimam 

: 

IV» 

Foial, 

wisd. 

January  . 

s.  w. 

1 23^.5 

E. 

Februarv  . 

39.6 

s.  w. 

1 29.0 

N.  E. 

.March  ... 

47.0 

s. 

Sl.O 

N,  E. 

April  .... 

49.0 

S.  E. 

1 40.0 

s. 

May 

54.0 

s. 

40.5 

N.  E. 

June 

62.0 

s. 

49.5 

N.  or  N.  E. 

July 

59.0 

s.  w. 

1 49.0 

N.  E, 

August . . . 

63.0 

s. 

1 53.0 

N.E.orN.W. 

September 

61.0 

s. 

45.0 

N. 

Octol)er 

53.5 

s. 

38.5 

N. 

November 

48.0 

s. 

35.5 

N W. 

December. 

45.5 

8. 

27.5 

E. 

Monthly  (466.)  Mr.  Daniell  has  graphically  illustrated  some 
rciulta.  of  his  interesting  results.  In  fig.  4.  we  have  an  exam 
pie  of  the  monthly  progrew  of  the  mean  tempera- 
rurc  and  mean  Dew  point.  The  full  line  exhilMls  the 
progress  of  the  former,  and  the  dotted  line  Uiat  of  tlte 
latter,  tl»e  degree  of  dryness  belonging  to  each  period 
being  accurately  represented  by  the  interval  between  the 
KeUtiannr  two  curves.  We  may  hence  perceive  how  closely  the 
vapour  and  ponstiliient  temperature  of  the  vapour  follows  the  mean 
‘he  air,  by  the  general  resemblance  of 
SSTjear.  the  two  curves ; and  also  how  clearly  they  exhibit  the 
comparative  dryness  of  the  Spring  and  summer  months, 
and  the  dampness  of  the  autumn  and  winter. 

Diurnal  (467.)  In  fig.  6,  which  has  abo  been  derived  from 
Mr.  Daniell,  this  general  accordance  of  the  mean  tem- 
perature and  of  the  Dew  point  is  rendered  still  more 
evident,  by  the  variations  the  daily  mean  for  forty- 
five  days  in  September  and  October  1819.  And  to 
exhibit  the  analysis  of  this  relation  more  completely, 
fig.  6 is  given  from  the  same  respectable  source,  de* 
duced  from  (fosorvations  made  four  times  each  day, 
together  with  the  daily  maxima  and  minima.  Au  accu- 
rate inspeetkm  of  this  last  figure  most  clearly  demon- 
strates that  there  is  but  little  relation  between  the  maxi 
mum  temperature  and  the  clastic  force  of*  the  vapour, 
»nd  th»t  the  npour  appear,  to  be  governed  principally 
hy  the  daily  minima,  thue  practically  confirming  the 
Ssmpctm>  principle  before  advanced  on  the  authority  of  Dr.  Ao- 
derson. 

(468.)  That  the  quantity  of  vapour  existing  in  the 
atmosphert  near  the  level  ^ the  sea,  must  follow  the 
course  of  the  mean  temperature  during  the  successive 
seasons  of  the  year,  may  also  be  iuforred  from  the  con- 
sideration, that  the  existence  and  quantity  of  vapour  in 
the  air,  must  be  governed  entirely  by  its  temperature, 
and  that  the  rale  of  evaporation  is  dependent  on  the 
same  cause.  Hence  it  follows,  that  whatever  influences 
the  temperature,  must  at  the  same  time  affect  the  quan- 


tity of  vapour exisdog  in  the  air;  and  as  through  the  Kmmt- 
changes  of  the  year,  the  mean  temperature  rises  and 
falls,  in  a general  way  it  is  found  that  the  quantity  of 
vapour  in  the  air  must  rise  and  foil  with  it.  In  very 
sh^  intervals,  it  is  true  that  aberrations  may  pie^senl 
themselves  apparently  in  opposition  (o  the  Principle 
which  has  Iwen  advanced,  but  on  a gr^t  it  may  be 
clearly  and  satisfoctorily  trace<l. 

(469.)  It  is  abo  worthy  of  observation,  that  if  the  Ouagesof 
pressure  of  the  aqueous  vapour  lie  separated  from  that  of  of 

the  aerial,  it  will  in  general  be  fiwind  to  exhibit  changes  Ijj*"  ‘**'**‘^^* 
directly  o])poHed  to  the  latter.  This  can  be  best  dis- 
covered  in  the  daily  fluctuations  of  *he  atmos]>here  ; and, 
in  the  graphical  projections  w hich  may  be  made  to  illus- 
trate the  two,  it  will  be  found  (hat  the  undulations  of 
the  curve  representing  the  pressure  of  the  whole  almo- 
Bphere,  are  directly  oppoM>d  to  those  of  the  vapour,  a 
rise  in  the  line  of  vapour  being  generally  accompanied 
by  a foil  in  (he  barometric  curve,  and  vice  rersu. 

(470.)  Another  method,  however,  of  a very  different 
kind  has  been  adopted  by  some  Phllosopliers  to  discover 
the  drrurastances  ^ atmospheric  humidity.  Instead  of 
regarding  tlie  elastic  force  of  vapwir.iU  density,  and  the 
law  of  its  dilatation,  as  so  many  independent  elements  to 
be  found,  and  by  an  o{)eniliuii  connected  with  some 
funrtioiis  of  the  density  and  tem|wniturt,  to  discover 
thence  all  the  conditions  of  moisture  at  any  given 
time  or  place,  an  attempt  has  been  made  to  connect  the  Attenpti  to 
indications  of  an  instrument  with  the  tensions  of  vapour  coanect  the 
at  different  temperatures,  and  thence  to  deduce  all  the  ‘“‘heetiw 
hygrometric  conditions  of  the  air.  Saussure  fir»l  eudea- 
voured  to  establish  a relation  of  this  kind,  but  it  is  to  ih« 
the  later  labours  of  Uay  Lussac  that  we  would  now  thy  of  v»- 
especially  refer.  Of  the  two  methods  wc  certainly  pre- 
fer  the  former,  but  wc  owe  to  our  readers  an  explicit 
account  of  the  latter. 

(471.)  To  accomplish  thb  object,  the  celebrated  Che-  OsyLuswe 
mist  alluded  to  procured  one  of  Sauseure’s  Hygro-  ^pby«d 
meters,  as  accurately  and  delicalelv  made  as  the  dreuro-  ?******!_^/ 
stances  ol  its  construction  would  permit;  and  placed  tt  furthia pur- 
in  a receiver  containing  some  water,  or  a solution  of  a pose. 

Salt  of  a known  Sped^  Gravity,  and  then  observed  the 
degree  which  the  instrument  marked,  under  the  dretim- 
stances  of  saturation  in  which  it  was  placed.  This  ex- 
periment was  repeated  under  the  same  conditions  of 
temperature,  for  different  tensions  of  vnpour  between 
the  limits  of  perfect  dryness  and  absolute  saturation.  In  Rewha  o\> 
this  way  the  results  of  the  next  Table  were  obtained  for 
the  temperature  of  10®  of  the  Centigrade  scale,  the  ten- 
sions  of  the  hquids  employed  being  expressed  in  parts  of  tur«  of  tea 
the  tension  of  pure  water,  which  was  represented  by  cvoteaimAl 

100.  4.giws. 
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Mvteor* 

obey. 


Ut4eo>.  Tills  C. 


SalEtku. 

Sywifio 
Orayilf  U 
iW  Tmida. 
unnoT  10*  erf 
UmCt*- 
tniatl 
Sole. 

TcMtctt  tw 
SeWitM  at  IS* 
«r  U«  C«a(M4»al 
Srala.  tku  w( 
WakT 

r*prfa«ai«l  br 
100. 

D*fr*«8  tt 

Ue  HfgTO- 

mttrrfuro 

rMfMdlM 

t»  tbe  diu 

Water 

1000 

100.0 

100.0 

Muriate  of  Soda. 

1096 

90.6 

97.7 

Ditto 

1163 

82.3 

92.2 

I^tto 

1205 

75,9 

87.4 

Muriate  of  Lime. 

1274 

66.0 

82.0 

Ditto 

1343 

50.5 

71.0 

Ditto 

1397 

37.6 

61.3 

Sulphuric  Add. 

1493 

18.1 

33.1 

Ditto.  ........ 

1541 

12.2 

25.3 

Ditto 

1702 

2.4 

6.1 

Ditto 

1848 

0.0 

0.0 

Onphfe 

iDoMutioB 

oTthewme 


Com 
«bo«e  COOT- 


tbeteDBons 
Bad  hyer> 
metric  de> 
frrece  • 
nyiwboU. 


AAaljricAl 
inTCfti|(*> 
tk>n  of  tin 


(472.)  Tbfl  relation  of  these  reralu  may,  howerer, 
be  more  clearly  explained  by  means  of  a graphic 
ilhiatraUon.  For  this  purpose  their  author  had  re- 
course  to  a curve  whose  coordinates  x and  y shoukl 
respectively  denote  the  tensions  and  hygrometric  de- 
grees observed.  At  the  origin  of  this  curve,  the  values 
of  X and  y were  to  be  sevei^ly  zero,  because  that  point 
of  the  hygrometric  scale  answered  to  extren»e  dryness  ; 
and  at  the  other  extremity  of  tlie  scale,  the  same  coor- 
diuates  were  to  be  respectively  equivalent  to  100, 
because  100  degrees  of  the  hygrometer  corresponded  to 
complete  saturation.  Between  these  limits,  the  experi- 
mental results  obtained  by  Gay  Lussac  afforded  many 
intermediate  points  for  the  curve,  and  which  upon  iiv 
vestigation  he  found  to  be  a hyperbola,  having  its  con- 
cavity turned  lowtuds  the  line  represented  by  x,  and  its 
axis  inclined  in  an  angle  of  4b%  forming  the  diagonal 
of  a square  whose  base  was  the  abscissa  x=  100,  and 
altitude  the  ordinate  100  corresponding  to  x ss  0;  the 
hyperbola  being  thus  symmetrM^ly  dis|>osed  with  re- 
ep^  to  the  two  sides  of  the  square.  This  result  we 
may  venture  to  say  could  have  scarcely  been  anticipated 
d pricfi. 

(473.)  To  investigate  these  conditions  analytically,  it 
will  be  necessary  to  transform  the  original  coordinatea 
X and  y,  into  others  x'  and  y',  likewise  rectangular,  but 
related  to  Uie  same  axis  of  the  hyperbola,  ai^  having 
their  origin  in  some  assumed  point  of  it.  This  new 
line  of  abedssa  must  thus  form  an  angle  of  — 45^ 
vrith  the  former  absdsss ; and  by  naming  (x)  and  (y) 
as  the  primitive  coordinates  of  th^  line,  we  shall  obtain 

, = (x)+^2(y  + y>, 

and 


y = (y)  + ^(Y-0- 

These  equations,  however,  may  be  simplified,  by  rtpre^ 
•enting  by  unity  the  abedssa  x corresponding  to  the 
tension  100,  and  which  assumption  will  enable  us  to 
obtain  tbe  expression 

y = 1 - x; 

and  since  tbe  primitive  ordinates  (x)  and  (y)  are  aimi- 
larly  related,  we  shall  in  like  manner  obtain 
(Jf)  = l-(X). 

The  general  equations  above  giveu  will  thus  assume  the 
forms  of 


X = (x)  + ^ (y*  + xo, 

and 

y = 1 - (x)  + ^ (y*  - x'). 
and  which  by  addition  will  fiirther  give 


X + y - 1 

' 


(474.)  If  we  select,  by  way  of  application,  the  third  Noaerical 
result  given  in  the  Table  for  the  muriate  of  lime,  and  **“®pl*‘ 
the  density  of  which  is  1397,  we  shall  have  according  to 
the  limitation  before  assigned  to  the  sbsciass 


and 


xs:  0.376, 


y=  0.613, 

and  which  being  substituted  in  the  Ia.st  equation  will 
give 

y”  = = - 0.00777818; 

V • 

and  this  being  so  minute  a quantity,  the  point  in  the 
curve  to  which  it  refers,  may,  wi^out  any  sensible 
error,  be  regarded  as  the  vertex  of  the  hyperbola. 
But  to  avoid  any  unneces.«ary  error,  the  origin  of 
the  abscissa  x'  may  be  a.ssumed  at  that  point  of  the  axis, 
where  the  latter  is  intersected  by  ^ ; ai^  then  the  value 
of  (x)  may  be  found  by  adding  0.376  to  the  projection 
of  y'  on  the  axis  of  x,  or  in  other  word.s,  to  y'  cos  x,  or 
0.0034996,  and  which  will  hence  g^ive 
(j)  = 0.3SU996, 

thus  determining  completely  the  relations  of  the  two 
systems  of  coordinates.  Hence  we  shall  obtain  the  two 
equations 

y=  (x  — 0.3815)  ^2  -y', 

and 


When  X andy  are  both  given,  we  can  readily  obtain  the 
value  of  y as  before  illustrated ; and  this  being  sub«tt)« 
hited  in  the  former  of  these  last  equations,  will  give  the 
value  ofy.  According  to  this  method  tire  following 
Table  has  been  comput^. 


Tailb  CI. 


Frimitivs  Coordiost**. 

Near  Coonliostos. 

X 

y 

y 

y' 

0.000 

0.000 

+0.167384 

-0.707107 

0.122 

0.253 

+0. 074953 

-0.441942 

0.376 

0.613 

0.000000 

-0.007778 

(475.)  These  elements  are  suffident  to  determine  the  B^fniba  sf 
nature  of  the  hyperbola.  For  since  its  axis  coincides  Ow  kypw> 
with  the  line  on  which  tbe  absdsse  y are  reckoned,  ita 
equation  must  be  necessarily  of  the  form 
y"  = o -f-  2 fcy  + c y*, 

tbe  values  of  the  constant  coefficients  beiitf  determined 
by  the  respective  values  of  y and  y in  the  Table.  Thus 
we  shall  obtain 
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a = 0.0000605. 
b=  M49338, 

c = 4.0868S0. 


If,  moreover,  we  assume  (x  — 0.SS15)  ^2  s t.  we 
ahall  further  have  y'  :=  i — j',  and  this  liinp  subeU- 
tuted  in  the  equation  for  the  hyperbola,  will  give 
(j  — y)*  = fl  + 2 5 y 4-  c x", 
the  resolution  of  which  quadratic  gives 
. _ (*4-  6)  + 7((i  + ^)*+  - a)  <c  - 0 ) 

” c - 1 


and  hence 

«c  4-  A - 

y = 


s/((«  + ^V + («*"«)  (c-  D) 
e — I 


The  value  of  y'  thus  found,  being  substituted  in  the 
equation 

y = 1 - * + y'  V 2, 

Kornmla  determine  the  ibnetion  y in  terms  of  x,  and  thus 

for  com*  enable  us  to  compute  the  hygrumetrie  degrees  in  terms 
MS  ini*  the  of  the  observed  tensions;  and  Biot,  at  page  5S3  of  the 
hyv^ifie-  volume  of  his  Traile  de  PAyn^re,  haa  furnished  us 
with  a table  of  all  the  necessary  results  from  xero  to  one 
the  ob-  bundret)  degrees  of  Saussure’s  scale ; and  a simpletnspcc- 
wfved  t«a>  tioii  of  which  will  at  once  afford  the  means  of  discover* 
ing  relation  between  the  degrees  of  the  hygrometer, 
and  the  density  of  the  vapour  to  which  the  instrument  is 
expo>icd.  If  we  multiply  also  the  weight  in  grains  of  the 
moisture  in  a cubic  inch  of  vapour  of  the  given  temper* 
ature,  by  the  relative  tensioo  corresponding  to  the  ob- 
server! degrees  of  the  hygnmieter,  we  shall  obtain  Uie 
weight  of  moisture  in  grains  in  a cubic  inch  of  air. 

Inquiry  if  (476  ) Limited  as  these  computations  have  been  to 
thcrvlstkia  tlic  tem(>eniture  of  ten  centesimal  degrees,  it  becomes 
of  the  ten.  importaul  to  inquire  whether  the  relolioos  of  the  ten- 
(imu  ud  hygroroetric  degrv'es  will  remain  the  same 

at  any  other  temperature.  We  might,  indeed,  at  first 
ia  general  view.  suppose,  tlial  when  the  index  of  the  instruinent 
fersUteoa-  marked  a hundred  degrees,  under  circumstanoes  of  en* 
peraturw.  Saturation  at  any  given  temperature,  that  at  any 
other  degree  of  beat,  and  with  as  complete  a saturation 
as  that  temperature  will  permit,  the  same  indication  of 
the  instrument  would  take  place.  There  is  reason, 
however,  for  suppoaing  that  such  a desirable  condition 
will  not  hold  good ; — that  the  affinity  of  the  hair  for 
moishire  b somewhat  modified  by  lem|>erature,  and  that 
thus  the  relation  of  the  coordinates  of  the  hyperbola  mu.st 
change.  Ingeniousand  interestingtherelbre  as  the  method 
is  by  which  these  results  fbrtheobMrved  temperature  have 
been  found,  we  cannot  with  perfect  confidence  extend 
them  to  other  temperatures ; nor  must  we  omit  slating 
explicitly,  that  the  rtlaitvt  resultswhich  this  and  other  in- 
struments of  a like  kind  exhibit,  however  convenient  they 
may  be  for  soow  Meteorological  purposes  where  a rigid 
Absolats  Philosophical  accuracy  is  not  required,  are  by  no 

lasultstobe  means  to  be  compared  with  those  a6«ti/uie  results,  which 
prefcfTvd  to  an  attention  to  the  conditions  of  temperature  and  baro* 
ralaiwe.  metrical  pressure  afford.  We  must  not,  however,  enter 
here  on  a discussion  of  the  merits  of  Hygrometers,  but 
hasten  to  tb«  subject  of  evaporation. 


Evaporalion, 

Svspow  C^77.)  We  come  now  to  the  consideration  of  that  pro- 

bsa*  cess  of  Nature,  which  by  its  incessant  activity  affords  ai) 
the  moisture  with  which  the  atmosphere  is  stored,  and 


which  quickened  by  every  wind,  and  augmented  by  Msteoe* 
every  increment  of  heat,  is  continually  exerting  some  ^ 

effort  to  return  the  humidity  which  the  rain  and  the  dew 
may  discharge  on  tlie  Kartli. 

(478.)  The  History  of  this  department  of  Physics  is  Reiaarks 
replete  with  intere«it.  Great  names  have  been  cutmected  emoMted 
with  it.  and  the  subject  ha.s  been  a difficult  one  to  pur- 
sue.  Men  atone  lime  thought  that  an  essential  diftr- 
enev  existed  between  the  vapour  produced  above  and 
below  the  boiling  point.  In  the  lower  temperatures,  it 
was  imagined  tliat  moisture  was  devoid  of  elasticity,  and 
hence  arose  the  famous  theory  of  Halley  that  water  is 
dissolved  by  air.  Deluc  and  Saussure  achieved  a great 
step,  therefore,  when  they  proved  that  vapour  of  every 
temperature  had  elasticity  ; and  a step  hardly  less  im- 
portant waa  accomplished  by  Sausaure  and  Pictet,  when 
they  found  evaporation  to  be  accelerated  in  roruo.  A 
true  and  perf^  theory  of  spontaneous  evaporation  was, 
however,  reserved  fiir  Dalton,  a name  which  seems  to 
rise  in  im|>ortance  the  further  we  proceed. 

(479.)  It  is  a law  of  Nature,  now  absolutely  demon-  Witw  will 
strated,  that  water  has  a tendency  to  assume  the  elastic  SMuaa  tbs 
form  of  vapour  at  aJl  temperatures  however  low.  Our 
ordinary  experience,  indeed,  must  tend  to  convince  us  of  _ 

its  truth,  since  the  product  of  everv  shower  soon  dis-  «iutm 
appears,  and  ice  and  snow  are  wasted  by  its  irresisiibVe 
power.  The  sea  too  performs  its  part  on  a grand  and 
magnificent  scale.  Millions  of  tons  are  raised  by-  its 
agency  every  day,  and  a copious  evaporation  is  abso- 
lutely necessary  to  dimiuisb  the  enormous  acccssicms  of 
water  which  the  Ocean  continually  receives.  The  silent 
and  unobserved  process  by  which  water  ia  compelled  to 
evaporate  spontaneously  at  all  temperatures,  is  one  of  the 
most  intere»>iing  and  important  in  the  whole  economy  of 
Nature.  The  growth  of  plants  and  the  existence  of  every 
living  creature  depends  upon  it, 

(490.)  We  have  no  materials  for  tracing  experimeii- 
tally  the  phenomena  of  evaporation  in  different  climates,  rials  for 
though  we  know  from  its  general  relations  to  Iveat,  that  c^panng 
it  must  exist  in  its  greatest  power  in  the  Rqualorial  re- 
gions,  and,  diminishing  in  some  way  with  the  latitude,  diflaeal 
will  he  found  in  a state  of  even  comparative  activity  in  dbaatet. 
the  ky  regions  of  the  Pole.  Anomalies,  hovievcr,  and  Anomalwa 
sonve  of  a very  remarkable  kind,  present  themselves  in 
these  widely  extended  regions,  and  the  same  terrestrial 
parallel  possesses  them  in  different  degrees.  The  Medi- 
tciraueati  Sea,  surnmiided  cm  all  sides  by  land,  is  more 
heated  than  tlie  Ocean  in  the  same  degree  of  latitude,  and 
the  wind.s  which  blow  over  it,  being  thus  rendered  drier, 
promote  a more  copiems  evaporation  than  in  the  Atlantic 
itself.  The  annual  eva^mration  at  Whydah  has  been 
estimated  at  64  inches,  when  the  ilarmattan  blows 
that  rate  is  augmented  to  133  inches.  Witli  such  ano- 
malies therefoiv,  and  with  so  few  focts  to  guide  us,  it  is  no 
wonder  that  difficulties  arise  on  all  skies  when  we  en- 
deavour to  trace  the  laws,  which,  iu  spite  of  such  great 
aberrations,  undoubtedly  govern  ev-aporation  in  every 
climate. 

(481.)  Before  we  proceed  toennsiderthe  experimental 
laws  which  Uie  sagacity  of  the  PhiIos<»pher  has  already 
determined,  let  us  atteml  for  a monvent  to  the  phenomena  rationo?M 
disclosed  by  the  evaporation  of  an  atotu  of  water  when  aioiaof 
placed  in  the  centre  of  a spherical  manometer,  sur- 
rounded  on  all  sides  with  an  infinity  of  concentric  sphe-  “ 
rical  beds  of  dry  air.  In  such  a condition  of  things,  the  of 
process  of  evaporation  must  at  once  commence  on  all  sides  Heal  mino- 
of  Uie  spbericttl  drop,  and  the  stratum  of  air  in  immediate  nctfr. 
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oontACt  with  it,  will  be  the  first  to  become  saturated  with 
vapour.  The  ^upour  thus  impaited  to  the  first  atmo- 
spheric stratum,  from  its  nocupying  a station  in  imme- 
diate contact  with  another  bed  of  dry  air,  will  at  once 
exert  its  elastic  power  and  expand  aocordin^^  to  the 
mechanical  resistance  which  this  second  bed  permits.  In 
this  way,  we  may  imagine  moisture  to  be  transmitted 
from  one  successive  bed  to  another,  but  in  continually 
diminishing  quantities  as  the  beds  arc  further  removed 
from  the  centre ; and  a moment  of  time  may  be  con- 
ceived when  the  beds  of  the  manometer  most  removed 
from  the  origin  of  the  vapour,  are  just  beginning  to 
receive  the  first  impressions  of  humidity,  whilst  the  cen- 
tral beds  have  already  acquired  all  that  the  circum- 
stances  of  their  temperuture  will  permit.  As  each  par* 
tide  of  vapour,  however,  teiKls  continually  to  diffuse  itself 
in  the  space  on  which  it  immediately  liordcrs,  if  the 
quantity  of  vapour  be  less  than  the  circumstances  of 
temperature  permit,  tlie  process  of  evapomliori  cannot 
cease  on  the  surface  of  the  watery  atom  at  the  centre,  nor 
Can  tile  humidity  imparted  from  one  successive  stratum  to 
the  other  be  choked,  until  the  whole  mass  of  air  which 
occupies  the  manometer,  shall  have  acquired  ail  the 
moisture  which  the  given  temperature  demands. 

(48:2.)  In  applying  to  the  atmosphere  the  IVinciples 
of  this  illuslratkm,  we  shall  be  able  to  trace  llie  general 
Principles  of  evaporation.  The  air  confined  within  IIm* 
manometer  may  be  supposed  to  be  enlarged  into  the 
magnificent  volume  surrounding  the  Earth,  and  the  sur- 
face of  water  exposed  to  its  fiw  action  in  a vessel  of  any 
kind,  may  be  assimilated  to  the  atom  of  water  placed  at 
its  centre.  If  we  suppose  as  a first  example  the  whole 
extent  of  our  atniosplierc  to  be  of  one  uniform  tempera- 
ture, and  that  there  already  exists  in  it  all  the  vapour 
which  Uiis  temperature  will  support,  no  evaporatkm  can 
possibly  take  place  from  the  water  that  is  exposed ; but 
if  with  this  condition  of  uniform  temperature,  the  vapour 
already  existiug  in  the  air  be  below  the  maximum  which 
that  temperature  admits,  the  eva|)orating  process  must  at 
once  commence,  and  the  water  in  the  vessel  being  only  as 
a point  when  compared  with  the  whole  extent  of  die  air  to 
which  it  is  exposed,  will  at  length  be  entirely  dispersed, 
and  that  without  sensibly  increasing  the  teasinn  of  tlie 
vapour  already  existing  in  it.  This  vapour,  indeed,  can 
have  no  other  effect  than  to  modify  the  rate  of  evapora- 
tion, and  which  will  be  more  and  more  rapid  as  the  air 
happens  to  be  nearer  a state  of  complete  dryness. 

(483.)  To  simplify  the  subject,  wc  have  supposed  tlie 
temperature  uniform  throughout  the  whole  extent  of  the 
atmosphere,  but  such  a supposition,  as  we  have  before 
seen,  is  for  from  representing  its  actual  condition.  In- 
equalities of  temperature  exist  on  every  side,  and  tlie 
unequal  distribution  of  beat  will  at  once  produce  its 
effect  on  the  water  exposed  for  evaporation  A volume 
of  air  in  one  position  nuy  thus  gain  a larger  share  of 
humidity  than  another.  Inequality  of  tempernture  may 
exist,  or  one  of  the  volumes  may  already  possess  a 
greater  proportion  of  vapour  than  the  other.  The  rate 
of  evaporation  will  thus  be  changed,  and  every  variety  of 
it  may  hence  be  supposed  to  exist  on  a surfoce  so  infi- 
nitely diversified  as  that  of  our  Earth 

(484.)  It  may  be  annoimccd  as  a general  propo- 
sition, that  the  rate  of  ev8]>oralioa  is  always  propor- 
tional to  the  area  of  the  humid  surface,  and,  in  air 
entirely  quiescent,  it  appears,  that  position  exerts  hut 
very  little  influence.  A sheet  of  paper,  observes  Jjeslie, 
applied  to  a plate  of  glass  in  a close  room,  will  lose  its 


moisture  just  at  the  same  rate,  whether  it  be  held  ver-  Meteor- 
tically  or  horizontally,  and  whetlier  it  occupies  the  upper 
or  under  side  of  the  plate.  The  quantity  evaporated 
from  a wet  bell  will  be  the  same  as  fivm  an  equal  plane, 
or  by  a well-known  property  of  the  sphere,  as  from  a 
circle  twice  its  diameter.  From  water  also  contained  in  R«marlis 
ves.sels  of  any  magnitude  and  form,  and  of  equal  or  roDceniDg 
unequal  depths,  the  rates  of  evaporation,  at  least  in  tran- 
quil  states  of  the  atmosphere,  and  when  the  circum- 
stances  of  temperature  and  situation  are  the  same,  will 
be  proportion^  to  the  magnitude  of  tlie  watery  surface  fereat  nug- 
exposed  to  the  action  of  the  air.  Muschenbroek,  iiv-  ninidcsuMl 
deed,  as.HerLs,  that  the  deepest  vessel  is  always  found,  ^*’'™** 
afler  a certain  interval  of  time,  to  have  suffered  the 
greatest  waste,  and  that  the  quantities  evaporated  are  as 
the  cube  roots  of  the  heights,  their  orifices  and  other  cir- 
cumstances being  the  some.  He  remarks,  however, 
that  when  the  experiment  was  performed  in  a room,  no 
sensible  difference  was  perceptible.  Leslie  also  as-  piffneut 
serts,  that  the  deepest  vessel  evaporates  most  copiously, 
and  grounds  his  opinion  on  the  ^nciple,  that  the  shal- 
lowest veeael  receives  more  readily  than  the  other,  the 
chilling  impressions  which  accompany  evaporation ; and 
that  the  larger  mass  being  thus  kept  invariably  warmer 
than  the  other,  must,  as  evaporation  is  always  accelerated 
by  heat,  afford  a more  copious  supply  of  moisture 
than  the  other.  Lambert,  however,  like  Leslie,  a 
refined  experimenter  as  well  as  a great  Mathematician, 
found  from  observation.s  continued  through  several 
months,  in  different  temperatures  and  under  many  vary- 
ing circumstances  of  situation,  that  in  vessels  very 
unequal  dimensions  both  in  diameter  oud  altitude,  all 
other  tilings  being  the  same,  the  quantity  evaporated  was 
always  proportional  to  the  surface  of  the  water  in  imme- 
diate contact  with  the  air,  and  that  no  other  exception 
appeared  to  the  law  than  the  errors  necessarily  arising 
from  observation.  Saiissure,  it  may  be  added,  entertained 
the  same  opinion.  Whoever  has  attended  experimen- 
tally to  the  subject  of  evaporation,  must  have  been  fre- 
quently struck  with  the  anomalous  nature  of  the  results 
which  the  same  course  of  experiments  has  disclosed.  A 
sudden  gleam  of  the  Sun  immediately  quickens  the  eva- 
porating power,  and  any  alteration  of  wind  will  like- 
wise modify  the  course  of  the  results. 

(48a.)  It  is  necessary,  however,  to  limit  the  assertion 
to  vessels  whose  differences  of  surface  are  not  infinitely 
great,  and  whose  local  conditions  are  entirely  tlie  same. 

A surface  of  water  contained  in  a vessel  of  finite  dimen- 
sions, and  placed  in  the  midst  of  an  open  and  arid  plain, 
must  necessarily  undergo  a more  copious  evaporation 
than  if  placed  in  the  mklst  of  a great  lake,  under  similar 
circumstance  of  heat,  of  the  sky,  and  of  the  wind.  The 
reason,  also,  will  be  apparent  when  we  cunsi<ler  that  the 
vessel  is  surrounded  by  a drier  air  in  the  midst  of  the 
plain,  than  wlieii  encompassed  by  the  waters  of  the  lake, 
and  must  hence  undergo  a greater  evaporation.  And 
this  remark  may  be  employed  as  a useful  caution  when 
we  endeavour  to  estimate  the  amount  of  evaporation  from 
the  sea,  by  the  quantity  of  vapour  raised  in  a given  lime 
from  a vessel  in  a garden. 

(486.)  ITie  two  great  causes,  however,  which  influ-  Priocipal 
ence  evaporation,  ui^  motiify  its  resulta,  are  the  tern-  causes 
perature  and  movetnents  of  the  aUnoephere,  into  the 
effectii  of  which  we  must  more  particularly  inquire.  ^ 
And  first  with  respect  to  temperature.  Every  d^ree  evspocatiea. 
of  heat  seems  to  produce  evaporation  from  water,  nor  'Ikcnpen- 
con  the  lowest  temperature,  in  a proper  ounditiou  of  the 
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Hc<aor.  air.  entirely  destroy  this  power.  Evaporation,  indeed,  as 
oJoRy*  Dalton  remarks,  continue*  to  act  below  the  point  of  con- 
flatten  a»  well  as  above  it,  and  we  owe  to  that  pro- 
found inquirer,  the  be*t  experiments  we  pawew  respectinjf 
the  rale  at  which  water  evaporates  under  different  de- 
{free*  of  heat.  In  an  atmosphere  perfectly  dry  and  calm 
he  obtained  the  following  results. 

Table  Clf. 


et  KT*pDr*ii«« 
prt  Miantf  MprMMd 
iq  Oralu. 

Elwtia  fnrr*of  Vftpeof 

2ia? 

30 

30.00 

ISO 

15 

15.15 

164 

10 

10.41 

152 

8.5 

7.81 

144 

6 

6.37 

138 

5 

5.44 

IUteoreva>  Thus  the  rate  of  evaporation  under  tlie  circumstance* 
poration  mentioned  is  found  to  be  proportional  to  the  elasticity  of 
. the  vapour  produced. 

(4B7  ) Concerning  the  changes  which  the  raleofevapo- 
tbe  vapwiT  ration  undergoes  in  consequence  of  the  air  in  contact  with 
produced,  the  evaporating  water  being  either  quiescent,  or  moving 
Lesrt  «rm-  with  different  velocities  over  it,  it  may  in  tlic  first  place  be  re- 
porttion  marked,  that  air  in  a stateof  perfect  rep<»e  and  under  con* 
prodoei^  cinninraUnces  of  temperature  and  pressure,  produces 

*52^!  **  the  least  possible  degree  of  evaporation ; and  that,  in  such 
SSSit  a condition  of  things,  the  vapour,  as  it  forms  accumulates 
^ over  the  evaporating  surface,  and  by  successively  dik- 

ing the  evajwraling  power,  ultimately  reduce*  it  to 
AeviJtentof  nothing.  But  a current  of  air  with  whatever  veiodly  it 
»Lr  Acralw  may  proceed,  by  bringing  new  portions  of  air  less  satu- 
rated  with  humidity  over  the  evaporating  surface,  must 
again  renew  live  evaporating  power  ; and  thus  the  more 
Tb«  more  rapid  the  current,  the  more  rapidly,  paribut, 

rapid  tbe  must  the  water  disappear.  As  a proof  of  this  we  may 
curreot  Ijw  important  experiments  of  Mr.  Dalton,  who 

found,  that  at  the  temperature  of  the  boiling  point,  the 
otherUiia^  least  evaporation  took  place  from  water,  when  the  e*a- 
being  tiw  porati  ng  surface  was  placed  in  the  middle  of  a room, 
with  the  doors  and  windows  closed.  Under  these  cir- 
Mf;  D»l-  cumstance*  the  rate  of  evaporation  was  30  grains  per 
**■  minute.  On  placing  the  water  in  the  chimney,  with  the 
doors  and  windows  completely  shut,  the  current  of  air 
existing  in  the  chimney  increa^  the  evaporating  power 
K**^*'^f  to  35  grains  a minute.  An  increase  in  the  fire,  by  aug- 
cummU.  jhe  current  in  the  chimney,  raised  the  evapora- 

tion from  35  to  40  grains  a minute ; and  by  openiug  the 
windows  of  the  room,  and  produdng  thereby  a stronger 
current  in  the  chimney,  the  force  was  increa^  from  40 
to  45  grains  per  minute.  Had  the  experiments  been 
performed  in  the  open  air,  and  in  a very  high  wind,  the 
rate  of  eraporation  would  have  been  much  greater.  In 
air  moving  with  an  infinite  velocity,  a*  Kot  remarks, 
Mr.  How-  the  rate  of  evaporation  would  be  infinite  also.  An 
ud'sexam-  interesting  example  of  the  effects  of  tbe  free  ac- 
tion  of  the  wind  on  the  annual  rates  of  evaporation 
at  different  heights  is  given  by  Mr.  Howard.  During 
three  years  in  which  the  gauge  was  elevated  about  forty- 
three  feet  from  the  ground,  exposed  to  the  Suutb-Ea^ 
and  subject  to  tbe  free  action  of  the  wind  in  most  direc- 
tions, the  annual  average  result  was  37.85  inches.  During 
other  three  years  in  which  the  instrument  was  lower  and 
less  expose<i  the  annual  rate  rose  to  33.37  inches ; and 
during  anotlier  triennial  period  when  the  gauge  was 
upon  or  near  tbe  ground,  tJie  yearly  rates  averaged  only 
20.3S  inches. 


(488.)  In  the  next  Table  we  have  given  Mr.  Dalton's  MeSsw 
results  at  the  successive  temperatures  recorded  in  it,  with 
different  velocities  of  the  atmosphere,  but  in  a perfectly 
dry  state  of  the  air.  The  three  last  columns  of 
Table  show  the  quantity  of  vapour  in  grains  driven  off 
in  a minute  from  a circular  vessel  of  water  six  inches  in 


diameter. 

Table  CIII. 


1 

ATarc. 

7«rt* 
of  Va|r«» 
IB 

E?Apontcik(  r«rM  Ib  Otbiba 

212-  1 

30.4KI0 

120 

IM 

189 

20'* 

0.129 

0.52 

0.67 

0.82 

21 

0.134 

0.54 

0 69 

0.85 

22 

0.139 

0 56 

0,71 

0.88 

23 

0.144 

0.58 

0 73 

0.91 

24 

0.150 

0.60 

0.77 

0.94 

25 

0.166 

0.62 

0.79 

0.97 

25 

0.162 

0 65 

0.H2 

1.02 

27 

0.168 

0.67 

0.86 

1.05 

28 

0.174 

0.70 

0.90 

1.10 

29 

0.180 

0.72 

0.9,1 

1.13 

30 

0.1H6 

0.74 

0.95 

1.17 

31 

0.193 

0.77 

0.99 

1.21 

32 

0.200 

0.80 

1.03 

1.26 

33 

0.207 

0.H3 

1.07 

1.^10 

.14 

0.214 

0.86 

l.ll 

1.35 

35 

0.221 

0,90 

1.14 

1.39 

36 

0.229 

0 92 

1.18 

1.45 

37 

0.2J7 

0.95 

1.22 

1.49 

.18 

0.245 

0.98 

1.26 

1.54 

39 

0 2.54 

l.('2 

1.31 

1.60 

40 

0.263 

1.05 

1.35 

1.65 

41 

0 273 

1.09 

1.40 

1.71 

42 

0.2S3 

1.13 

1.45 

1.78 

43 

0.294 

1.18 

1.51 

1.65 

41 

0.305 

l.W 

1.57 

1.92 

45 

0.316 

1.26 

1.62 

1.99 

4C 

0.327 

1.31 

1.C8 

8.06 

47 

0.339 

1.36 

1.75 

2.13 

48 

0.3S1 

1.40 

1.80 

2.20 

49 

0.363 

1.45 

1.86 

8.28 

.50 

0..175 

1.50 

1.92 

2.36 

51 

0.388 

1.55 

1 .99 

8.44 

52 

0.401 

1.60 

2.06 

2.51 

53 

0.415 

1.66 

2.13 

3.61 

54 

0.4-i« 

1.71 

8.20 

2.69 

55 

0.4« 

1.77 

2.28 

878 

55 

0.458 

1.83 

2.35 

2.68 

57 

0.474 

1.90 

2.43 

8.98 

58 

0.400 

1.96 

2.52 

3.08 

59 

0.507 

8.03 

2.61 

3.19 

60 

0.524 

2.10 

2.70 

3.30 

61 

0.542 

8-17 

2.79 

3.41 

62 

0.5G0 

8.24 

2.88 

3.52 

63 

0.578 

8.31 

2.97 

3.61 

64 

0.597 

8.39 

3.07 

3.76 

65 

O.SK 

8.46 

3.16 

3.87 

66 

0.635 

8.54 

3.27 

3.99 

67 

0.655 

8.62 

3.37 

4.13 

66 

0.676 

2.70 

3.47 

4 24 

69 

0.699 

2.79 

3.59 

4..18 

70 

0.721 

8.88 

3.70 

4.5.1 

71 

0 745 

3 98 

3.83 

4.68 

72 

0.770 

3.08 

3.96 

4.84 

73 

0.796 

3.18 

4.09 

5.00 

74 

0.823 

3.29 

4.23 

5.17 

75 

0 851 

3.40 

4 37 

6.34 

76 

0.880 

3.58 

4.52 

5.53 

77 

0.910 

3.65 

4.S8 

5.72 

78 

0.940 

3.76 

4.83 

5.91 

79 

0.971 

3.88 

4.99 

6.10 

80 

1.000 

4.00 

5.14 

6.29 

81 

1.040 

4.16 

5.35 

6.54 

82 

1.070 

4.28 

5.50 

6.73 

63 

l.IOO 

4.40 

6.66 

6.91 

84 

1.140 

4.56 

5.86 

7.17 

85 

1.170 

4.68 

6.07 

7.46 
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thit  a 
tui«. 


Rate  of 
wtpnratioB 
prppor- 
tioosk  to 


(489.)  But  thit  Table  has  been  oonstructed  on  the 
supposition  that  no  vapour  {m^vkiusly  exists  in  the  air, 
a hypothesis  which  can  never  be  verified  in  any  con- 
dition  of  the  atmosphere,  since  at  every  season,  mcMsture 
more  or  less  abounds  in  it.  (n  cases  where  the  elastic 
forces  are  considerable,  the  influenceis  of  this  vapour  are 
insensible,  but  at  lower  temperatures  its  amount  must 
by  no  means  be  neglected.  If  we  suppose  the  water  of 
evaporation  to  have  a temperature  of  50°,  we  shall  find 
the  force  of  vapour  at  that  temperature  exactly  ^th  of 
its  force  at  21^,  and  therefore,  fiom  what  has  b^n  be- 
fore  advanced,  the  rale  of  evaporation  ought  to  be  g>],th 
also.  If,  however,  at  the  lime  of  observation,  an 
aqueous  atmosphere  already  existed  to  that  amount,  or, 
in  other  words,  the  air  be  completely  saturated  with  mois- 
ture, no  evaporation  can  pomibly  take  place,  and  tlie 
amount  of  vapour  mit.st  remain  unchangid.  But  if  the 
force  of  the  aqueous  atmosphere  should  be  less  than 
that  which  a complete  saturation  admits  there  will 
be  room  for  the  evaporating  power  to  become  active, 
and  a quantity  of  vapour,  dependent  on  the  difiereiice 
of  the  temperature  of  the  water  and  of  the  vapour 
already  existing  in  the  air,  vrill  be  raised. 

(490.)  To  measure  the  effect  of  this  humidity  of  the 
atmosphere,  Mr.  Dalton  endeavoured  to  discover  (he 
exact  quantity  of  vapour  existing  at  the  moment  of 
observation.  He  look  a tall  cylindrical  glass  jar,  dry  on 
the  outside,  and  filled  it  with  cold  water  fresh  from  a 
well.  If  dew  were  immediately  formed  on  the  outside, 
be  poured  the  water  out,  and  allowed  it  to  stand  some 
time  to  augment  its  heat,  at  the  same  time  carefolly 
drying  the  outside  of  the  glass  with  a linen  cloth. 
This  operation  was  continued  till  dew  ceased  to  be  formed, 
when  the  temperature  of  the  water  and  the  force  of 
vapour  were  determined.  The  experinlent  was  performed  * 
either  in  the  open  air.  or  at  a window,  on  account  of 
the  interna!  air  being  generally  more  humid  than  that 
which  U without  Spring  water  licing  commonly,  also, 
at  about  50°  of  (empenUurc,  was  made  use  of  for  the 
three  hottest  months  of  the  year,  but  at  other  seasons,  a 
cold,  artificial  mixture  was  employed.  To  estimate  the 
evaporating  power,  water  was  introduced  into  a tin 
vessel  of  a given  diameter  suspended  from  the  arm  of  a 
balance,  and  the  exact  loss  of  weight  from  evaporation 
found.  Then  denoting  the  whole  amount  of  the  elastic 
force  of  vapour  at  the  term  of  saturation  corresponding 
to  the  observed  temperature  by  /,  and  the  actual  force  of 
vapour  already  existing  in  the  air  bj  ft  Mr.  Dalton 
found  under  all  conditions  of  the  atmosphere,  whether 
perfectly  quiescent  or  agitated  by  the  wind,  the  rate  of 
evaporation  to  be  constantly  pn^rtioiial  to 

f-f-. 

or,  in  other  words,  that  if  the  whole  tension  of  the 
vapour  at  the  temperature  of  the  boiling  point  be  denoted 
by  F,  and  (hat  at  this  same  temperature  the  weight  of 
water  evaporated  in  a minute  in  dry  air  be  denot^  by 
m for  a given  unit  of  surface,  the  quantity  of  vapour  to 
be  obtained  at  any  other  temperature,  but  with  the  same 
conditions  of  repose  or  agitation  of  the  air,  will  be  ex- 
pressed by  the  function 

mjf-J') 

F 


(491.)  The  value  of  the  coefficient  m will  of  course 
be  different  under  different  circumstances  of  the  atmo- 
sphere. In  a calm  and  tranquil  air,  as  our  Table  CIII. 


indicates,  its  value  must  be  120 ; in  a moderate  breete 
150,  atui  in  a high  wind  180;  so  that  denoting  the 
results  of  evaporation  under  these  different  conditions 
by  £,  and  E\  shall  have 


Fonaulw 
for  csb* 


E'  = ^ (/-/')  = 5 (/-/)  (V.) 


taatiaff  the 
rsle  orffra* 
poralioo  oa 
nifierent 
velodtiei  of 
tlw  sir. 


(492.)  These  formiils  will  enable  us  to  resolve  some 
interesting  Mcteurological  problems.  In  the  first  place 
by  knowing  the  fiuKrtiuns/and/’,  that  is  the  maximum 
tension  of  the  aqueous  vapour  for  the  observed  temper- 
ature, and  the  tension  of  the  vapour  existing  in  the 
atmospheric  beds  at  the  same  time,  aitd  multiplying 
their  difference  by  the  coefficient  depending  on  the 
stale  of  the  atmosphere  as  to  wind,  will  at  once  deter- 
mine the  rate  of  evaporation.  If  we  take  the  case  when 
a moderate  breeze  prevails,  and  suppose  the  tempera- 
ture 70°,  and  the  amount  of  the  observed  humidity 
in  the  air  to  be  0.368  inches  of  the  mercurial  column, 
then  the  whole  amount  of  the  elastic  force  being  0.721 
inches,  wc  shall  have 


E'  = 5 (/-/O  = 5 (0.721  - 0.388)  = 1.665  grains, 
being  the  rate  of  evaporation  per  minute  from  a circular  por«tiondi?> 
surface  of  water  six  inches  diuroetcr  and  oi»c  inch  deep,  tenaiiivd. 
under  the  circumstances  stated. 


(493.)  This  may  be  regarded  a.s  an  example  of  the 
direct  use  of  one  of  the  formuls,  but  they  may  be  all 
applied  to  other  useful  purposes.  If  we  wish  to  deter- 
mine the  actual  tension  of  the  vapour  realty  contained  in 
the  atmosphere  at  the  time  of  observation,  and  we  know 
by  some  previou-s  experiment  the  rate  of  evaporation, 
and  supposing,  moreover,  a high  wind  to  prevail,  we 
shall  have 

E«  = 6(/-/0. 
ami  from  which  may  be  deduced 


f=f- 


£1' 

6 ’ 


and  which  will  therefore  give  a measure  for  the  actual  Ex«mpW  nf 
humidity  of  the  air  under  the  given  circumstances  of  /th«  Ktiul 
and  E".  If  we  suppose  the  first  of  these  elements  to  be 
0.524  inches,  and  th«  second  0.324  grains,  the  tempera- 
ture,  as  the  value  of  /indicates,  being  60°,  we  shall  by  aid  of 
obtain  firm  the  particnlar  formula  we  have  selected  the  rale  of 
0 312 

r = 0.524  - — = 0.524  - 0.052  = 0.472  inches,  ^ 

6 


and  which  may  be  regarded  as  an  exact  and  simple 
means  of  determining  value  of/. 

(494.)  We  might  also  discover  the  whole  amount  ofyi^Mle 
humidity  correspcMiding  to  the  term  of  saturation  for  the  teoaion  of 
observed  temperature,  by  previously  obtaining  the  values  ▼•P®or  if 
of  E and/;  but  no  real  advanta^  wotild  result  from 
It,  os  we  are  already  in  possession  of  a better  method  of 
determining  it,  ond  even  by  a formula  which  will  g^v^ 
us  its  value  at  any  temperature. 

(495  .)  The  rate  of  evaporation  is  also  influenced  by  Rcteofm- 
the  density  of  the  atr,  increasing  os  that  density  lessens,  pontioo  hi- 
and  exhibiting  its  jrreatest  degree  of  power  in  a va-  j°**!**^^ 
cuuin.  Mr.  Daniell,  in  an  ingenious  course  of 
roents,  hxs  traced  the  relation  between  the  increase  of 
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Mi-’ear.  the  evaporetiu{(  power  and  the  diminution  of  the  atmo- 
U(>gy.  Kpheric  prensure.  For  lliis  purpose  he  encbiAed  in  a 
receiver,  upon  the  plate  of  an  air-pump,  a ve*»el 
>lr.  l)a-  sulphuric  Add,  ami  antuher  with  water,  ami  liy 

adjusliiigf  the  surfaces  of  the  two.  was  enabled 
to  mointaui,  in  the  iiicliMln]  atmosphere  of  ]XTinaneiitly 
elastic  fluid,  an  atmosphere  of  va{>our  of  any  ni^uired 
force ; or,  in  the  |»npular  mode  of  expreaaiii^  the  same 
fact,  the  air  could  lie  kept  to  any  deicree  of  drynefn. 
The  density  of  the  air  also  in  such  an  arrangement 
coukl  he  varied  atid  rrH'asurttl  at  pleasure . I'here 
are  liiree  methods  of  estimating  the  progress  of  evafxv 
ration  in  such  an  atiiius])herv;  the  flrst  and  most  direct 
is,  to  And  the  loss  of  weigtit  sustained  by  the  water  in  a 
given  time  ; the  second,  to  ineasure  by  a thermometer, 
the  depression  of  temperature  of  the  evaporating  sur- 
face;  and  the  third  to  ascertain  the  Dew  point,  by  means 
of  the  hygrometer, 

Hiss{)ps«  (496.)  The  receiver  which  Mr.  Daniell  made  use  of 
in  his  flrst  experiment  was  of  large  capacity  and  fitted 
with  one  of  his  Hygrometers.  A flat  dish  of  7^  inches 
diameter  was  plac^  under  it,  the  bottom  of  which  was 
covered  willi  strong  sulphuric  Acid.  The  gloss  bell  hut 
just  passed  over  it,  so  that  the  ba.se  of  the  included 
column  of  air  rested  every  where  upon  the  acid.  In  the 
centre  of  the  dish  was  a stand  with  gla>w  feet,  support- 
ing a light  glass  vessel  of  2.7  inches  diameter,  and  l.S 
inches  depth.  Water  to  the  height  of  an  inch  was 
poured  into  the  latter,  the  surface  of  which  stood  just 
three  inches  above  Uiat  of  the  acid.  A very  delicate 
thermometer  rested  in  the  water  upon  the  bottom  of  the 
gtam,  and  another  was  suspended  in  the  air.  The 
■ides  of  the  vessel  were  perpendicular  to  its  bottom, 
which  was  perfectly  flat.  The  height  of  the  barometer 
was  29.6,  and  the  temperature  of  the  water  .66^.  In 
twenty  minutes  from  the  beginning  of  the  experiment, 
the  Hygrometer  was  examined,  and  no  deposition  of 
moisture  was  found  at  26°. 

SuecMttve  (497.)  This  being  the  greatest  degree  of  cold  which 
experb  couki  be  convenienliy  produced  by  the  afflision  of  ether, 
Mr.  Daniell  repeated  the  exjieriment  with  a contrivance 
which  admitted  the  apfilication  of  a mixture  of  pounded 
ice  and  muriate  of  lime  to  the  exterior  ball  the  Hy* 
grometer.  In  this  manner  the  interior  ball  was  cooM 
to  0°,  without  the  appearance  of  any  dew.  The  tem- 
perature of  the  air  and  water  in  this  initanee  was  68° 
and  the  atmospheric  pressure  80.6. 

(498.)  From  this  experiment,  therefore,  it  appears, 
that  in  the  arrangement  above  described,  the  surf^  of 
water  was  not  adequate  to  maintain  an  atmosphere  of 
the  small  elasticity  of  .068  inches.  In  what  degree  it 
was  leas  than  this,  or  whether  steam  of  any  weaker 
degree  of  elastidly  existed,  tlie  experiment  of  course  did 
not  determine.  We  may  reckon,  however,  without  any 
danger  of  error,  that  the  sulphuric  Acid,  under  these  cir- 
cumstances, maintained  the  air  in  a stale  of  almost 
complete  dryness. 

(499.)  In  a second  experiment,  the  same  trial  was 
made  with  atmospheres  variously  rarefied.  No  deposi- 
tion of  moisture  was  in  any  case  perceived,  with  the 
utmost  depreuion  of  temperature  it  was  possible  to  pro- 
duce ; and  the  state  of  dry  ness  was  as  great  in  the  most 
highly  attenuated  air,  as  in  the  most  dense.  In  the 
higher  degrees  of  rarefikcUon,  however,  the  water  became 
frozen. 

(600.)  In  a third  experiment,  the  water  which  had 
been  previously  exposed  to  the  vacuum  of  the  pump  to 


free  it  from  air,  was  weighed  in  a very  sensible  balance,  Metoov- 
hefore  it  was  exposed  to  the  action  of  the  sulphuric  <4ogy. 
Acid  under  the  receiver.  Its  temperature  in  this  situa' 
tion  was  45°,  and  the  height  of  the  barometer  SO. 4.  In 
half  an  hour  it  was  again  weighed,  and  the  1ms  by  eva- 
poration fouiwl  to  lie  1.24  grains.*  It  was  replaced, 
ami  the  air  nirefled  till  the  gauge  stood  ut  15.2;  after 
tlie  same  interval  of  time  the  Iom  wus  found  to  be  2.72, 
but  the  temficrature  was  reduced  to  43^.  The  loss  from 
evaporation,  in  equal  intervals,  with  a pressure  cun* 
stantly  dimiuuhing  one  half,  was  found  to  be  as 
follows : 


Table  CIV. 


PmHn. 

T«<»prrat«*a. 

la  Oraiak 

Kad. 

30.4 

45° 

45= 

1.34 

15.2 

45 

43 

3.87 

7.6 

45 

43 

5.49 

3.8 

45 

43 

8.80 

1.9 

45 

41 

14.80 

0.95 

44 

37 

34.16 

0.47 

4» 

81 

39.40 

When  the  exhsusUon  was  pushed  to  the  utmost,  the 
gauge  stood  at  0.07,  and  the  evaporation  in  the  half 
^tiuur  amounted  to  87.22  grains.  During  this  last 
* experiment,  the  water  was  frozen  in  about  eight  minutes, 
while  the  thermometer  under  the  ice  denot^  a temper- 
ature of  37°. 

(501.)  These  results  require,  however,  some  correc-  Cowsetwas 
tions  for  tlie  variations  of  temperature  which  took  place  of  thr«erw 
during  their  progress.  The  rate  ef  evaporation  having  wlta  for 
been  proved  proportional  to  the  elasticity  of  vapour,  we 
must  estimate  the  Utter  from  the  mean  of  the  temper- 
atures  before  and  after  the  experiments,  and  calculate 
the  amount  for  some  fixed  temperature  accordingly. 

This  will  afford  us  a dose  approximation  to  the  truth, 
although  from  the  last  experiment  we  may  perceive 
that  the  method  of  estimating  the  temperature  of  the 
surface  cannot  be  absolutely  correct.  The  next  Table 
presents  us  with  the  former  results  corrected  for  tlie 
tempenUire  of  45°. 


Table  CV. 


PmMf*.  Ertpontioo  is  Ortisi. 


30.4 

1.24 

15.2 

2.97 

7.6 

5.68 

3.8 

9.12 

1.9 

15.93 

0.95 

39.33 

0.47 

50.74 

0.07 

112.32 

* It  win  be  rcnsrfced  by  referring  to  oor  T«bU  CIII.  tlwt  Hr. 
Dnltoa  found  tbs  fuU  eveporatKig  fotte  of  vnter  at  the  tempmturs 
of  45^,  to  be  1,14^4  grsiiis  per  nusute,  froa  s vessel  of  six  inchce 
diaaoeter. 
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Inc|uiiy  if 
trinpemUm 
uf  irvApo* 
rstiB|(  our* 
(net  la  IB* 
(!.M>ar«I  by 
.rungyauf 
iWunty. 


Notwith»t&ndin^  the  s1i{yht  irrejftilarity  of  the  aboTC 
Berics,  there  can  be  no  mk  in  drawin<f  from  it  the  con- 
cluskm,  tliat  the  rate  uf  cvuporatjuii  is,  ctritru 
inTemely  propt^uiial  to  the  elasticity  of  the  inciimbcnt 
air.  This  increased  evaporation  with  a diminished  den- 
sity of  the  air,  will  account  for  tl»c  hi^h  state  of  satura- 
tion in  which  the  air  of  mountainous  Countries  is  ^tie- 
raily  found. 

(h02.)  Mr.  Doniell  likewise  endeavoured  to  discover 
if  the  elasticity  of  the  vapour  as  it  roae  from  water, 
varied  in  any  decree  with  the  pressure  of  the  air,  or 
whether  any  portion  of  the  increased  evaporation  de- 
pended upon  that  variation.  To  determine  this  he 
placed  the  sulphuric  Acid  in  a g^lass  having  nearly  the 
same  surface  as  tiie  water,  the  two  beii\|f  arran^fed  side 
by  side,  upon  tlie  plate  of  the  air-pump,  and  covered 
with  the  receiver.  By  many  successive  experiments  it 
was  found,  that  the  elasticity  of  va{>our  ^ven  olT  by 
water  having  a constant  temperature,  was  not  influenced 
by  differences  of  atmospheric  presRure. 

(503.)  It  is  also  a point  worth  inquiring  in  what 
degree  tlic  temperature  of  an  evaporating  surface  is  in- 
fluenced by  differences  in  the  density  of  the  air.  To 
estimate  this,  Mr.  Daiiiell  attached  a very  delicate  mer- 
curial thermometer  to  a brass  wire  sliding  through  a 
collar  of  leathers  in  a groiiml  brass  plate.  This  vvas 
Axe  l,  air  tight,  upon  the  lop  uf  a large  glass  receivei, 
which  covered  a surface  of  sulphuric  Acid  df  nearly  equal 
dimeasions  with  its  base.  Upon  a tripod  of  glass,  stand- 
ing in  the  Acid,  was  placed  a vessel  containing  a little 
water,  into  which  the  thermometer  could  be  dipped 
and  witlidrawii  by  means  of  the  sliding  wire,  the  bulb 
of  the  instrument  being  covered  with  filtering  paper. 
At  the  commencement  ot'the  ex|>eriment,  the  b^umeter 
stood  at  3U.2  inches,  the  temperature  of  the  air  being 
50°.  On  withdrawing  the  thermometer  from  the 
water  it  Itegan  rapkll)  to  fall,  and  in  a few  minutes 
reached  its  maximum  of  depression.  The  following 
Tabic  contains  the  results,  the  intervals  of  ohsenration 
being  twenty  minutes  each. 

Table  CVI. 


t«rv  »l 
tW  Air. 

T*asvnii«r* 
e<  iSk  NV«t 
Tb*rpi«-t»T 

D>ff«renc*. 

30.2 

50° 

41° 

9° 

15.1 

49 

37 

12 

7.5 

49 

34 

15 

3.7 

49.5 

31.5 

IS 

1.8 

49,5 

28.5 

21 

0.9 

49 

24.5 

24.5 

0.4 

49 

23 

26 

(504.)  Here  llieu  In  an  atmosphere,  proved  to  be  in  a 
state  of  almost  complete  dryness,  we  And  that  at  the  full 
atmospheric  pressure,  the  wet  surface  of  the  thermo- 
meter was  rednce<i  9°.  It  U worthy  of  observation  how 
small  a quantity  of  water  U necessary  to  produce  this 
(Sect.  We  have  before  seen  that  a surface  of  2.7  inches 
diameter,  lost  only  1.24  grains  in  half  an  hour,  and 
whk-h  would  only  have  amounted  to  1.41  grains,  had 
VOL.  V. 


the  temi)erature  been  49°.  The  surface  of  the  wet  ther- 
inumeter,  Mr.  Danicll  remarks,  could  nut  have  exceeded 
oi)c-fiflieLh  of  that  of  the  evaporating  vcshcI,  and  the 
ma.\imum  effect  was  produced  in  ten  minutes,  or  one- 
third  of  the  time,  so  that  the  weight  of  water  evaporated 
in  this  case  wa.s  not  more  than  (.0094  grains)  une-huii- 
dredth  of  a grain.  It  will  l>e  seen  that  the  depression 
increased  with  the  rarefaction  of  the  air,  but  at  a much 
slower  rate.  This  increase  is  to  be  attributed,  however, 
not  to  the  increased  rate  of  evaporation,  but  to  the  dimi- 
nished heating  power  of  the  air.  MM.  Du  Long  and 
Petit,  in  their  experiments  upon  the  cooling  power  of 
air,  detenniiird  it  to  be  nearly  a.s  the  s<juare  root  of  the 
elasticity;  but  wltether  the  heat  which  it  is  cuiable  of 
communicating  to  a cold  body,  follows  the  same  progres- 
aion,  the  experiments  which  we  have  here  reeunlcd.  arc 
not  suflicient  to  determine.  We  may,  however,  con- 
clude with  certainty  from  them,  that  the  tem|K'rature  of 
an  evaporating  surtkee  is  not  aflected  by  the  mere  quan- 
tity of*  evaporation. 

(505.)  The  only  series  of  horary  rates  we  are  ac-  Dr.  Bes- 
quaintcsl  with  are  those  of  Dr.  Bostoek  contained  in  the  tock'»  ha- 
next  Table,  and  are  the  averages  of  149  experiments 
performed  during  single  hours  on  different  days. 


Table  CVII. 


Montlw. 

R«li«  of  Bt*. 
pamuna  i* 
Qraik*  per  boar. 

Uoathi. 

fUttr  of  Rr^ 
porstiM  is 
1 imJnt  pvr  boor. 

January  .... 

0.287 

' July.  ...... 

0.9(i3 

Februar)'. . . 

0.400 

' August  , , . . 

0,932 

March 

0,393 

September . . 

0.555 

April 



October  .... 

0.346 

May 

0.897  ' 

November . . 

0.369 

June 

0.930  i 

December  . . 

0.392 

The  whole  of  Dr.  Uostock's  experiments  embraced  the 
result  of  I IflB  hours,  the  mean  evaporation  being  0.501 
gruin-s  per  hour  from  a vessel  of  two  inches  diameter. 

Of  these.  942  referred  to  the  >Vinter,  giving  an  average  Deduetionfl 
of  0.43  grainit  per  hour,  and  246  for  the  Summer,  afford-  frooi  them, 
ing  a mean  of  0.77  groins  per  hour.  Hie  maximum 
evaporation  in  an  hour  amountetl  to  1.75  grains,  and 
occurred  on  the  4th  of  August.  The  minimum  evapo- 
ration was  found  on  the  I2lh  of  November,  when  no 
loM  of  weight  could  be  traced.  The  greatest  Winter 
evaporation  was  found  on  the  29th  of  November, 
amounting  to  1.08  grains,  and  the  least  Summer  eva()0- 
ration  on  the  5Ui  of  August,  the  very  day  succe^- 
ing  the  maximum  evaporation another  example  of 
the  sudden  and  apparently  ca[Micious  change  of  tlie 
atmosphere.  Of  the  horary  ob^rvulioiis  which  relate  ul,. 

to  the  wind.  Dr.  Buelock  ubserxes,  that  the  average  of  OTrrstiiiaa 
fourteen  Winter  obaervations,  with  the  wind  in  a South  or  la 

West  point,  gaia  0.346  grains  per  hour.  Of  the  aaine 
numberof  Summer  observations,  with  the  wind  blowing 
between  the  same  points,  0.8«2  grfons.  Of  fourteen 
Winter  observations,  with  the  wind  in  a North  or  Ea.it 
point,  0,546  grains  per  hour;  and  of  the  same  number 
of  Summer  observations,  with  the  wind  from  llw  game 
points,  1.03  grains  per  hour. 
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Mdoir.  (&06.)  To  diiicnwr  in  wh»t  way  th«  rate  of  evapora- 
otogy*  UOD  was  affected  by  the  height  of  the  meixrurial  column, 
■— the  barometric  scale  from  29.20  to  30.20  wu«  divided 
Uim  equal  parts,  and  the  aamc  number  of  observa- 

tiona  being  made  under  each  division,  gave  the  follow- 
height  of  ^ »ng  horary  rates  of  evaporation. 
mrrrurUl 

Ct^UTUO.  Tails  CVIII. 


Hd|bt  of  ib«  BtwfWr. 

lUtr  «r  KTMoratioa  per  W«r 

ii  OnOni  (nm  • at 

t«»  kttehf*  duluaUr. 

29.3 

0.3S1 

29.4 

0.451 

29.5 

0.436 

29.6 

0.3S6 

29.7 

0.760 

29.8 

0.750 

29.9 

0.510 

30.0 

0.545 

30. 1 

0.56.5 

3U.2 

0.471 

Iljgh  *nA  It  would  seem  from  these  expcrimcnt»,  though  any  de- 
liiw  kufo-  duction  from  them,  from  their  limited  nature,  must  be 
received  with  caution,  that  either  a very  low  or  a very 
fiw^aU-  barometer  is  less  favourable  to  evaporation  than 

ntioii.  ‘an  intennediate  state;  a result,  however,  which  is  in 
some  degree  favoured  by  the  fact,  liiat  the  damp  or  wet 


weather  commonly  attendant  on  a low  barometer  ii  un-  Meteor* 
fevourable  to  evaporation ; and  that  when  the  barometer 
IS  higlj,  the  atmosphere  may  be  supposed  to  be  more 
nearly  saturated  with  moisture,  and  therefore  less  dis- 
posed to  receive  any  additional  quantity.  Horary  ob- 

(507.)  Of  the  horarv  observations  made  with  respect  ■*'rv*t»oo» 
to  the  temperature  of  ev  .,x>n.Uon,  Dr.  Bortock  Hm 

' to  l<rmpvr* 

given  the  results  in 

Table  CIX. 


Ttinp«m«r«. 

lUfr  «f  EvBpnntrkMi  fvr  Iwiif 
b Onir4  froat  ■ V'r*-#) 
(•«  4>M«r*r. 

Below  40®  

0.470 

From  40®  to  50® 

0.352 

From  50®  to  641® 

0.450 

Fmm  60°  lo  70°. 

0.R78 

.\bove  70®  

1.000 

The  apparent  anomaly  in  the  results  for  the  temper- 
ature below  40®  may  be  explained  on  the  principle  that 
the  greatest  degrees  of  ct>ld  are  generally  accompanied 
by  North  or  East  winds,  which  in  other  respects  are  the 
most  favourable  to  eva|x»ralioii. 

(30b.)  Of  the  monthly  observations  which  have  been  Monthly 
made  to  show  the  progressive  rates  td*  eva{>oration,  we  uhwrvstiuos 
have  those  of  Dr.  Dulwon,  Mr.  Dalton,  Mr.  Howard. 
and  Mr.  DonicU,  which  are  contained  is  the  several  T‘it-^ 
columns  of  the  following  Table.  t«nh«m, 

KWl  LiMI- 
lioa. 


Table  CX. 


l>r.  D»b*M*k 
EtAporaiM*  4i>r 
4 jvar«  ia  iachc*. 

UiaoHM 
at  Kraiwfatiic 
VnM>)  13  iart#*. 
LaeUilf  Urr^poat 

Mr.  OaitM'* 
Mna*  Kvapora* 
Hub  ior  3 jrr*rs 
IB  urk«*.  Dia* 
•nrtt*  af  Rrapa- 
raiiBf  V'faarl  10 
larbM.  LBrahlv 
Kndal. 

Mr.  Havard'e 
Maid  Eraporattaa 
f«rl|  frar» 
ia  isrSMk 
DUmrier  at  Eva* 
poTatinr  V’«M«i  & 
tBL-hw.  LoMltlf 
XotUBLaok* 

Moalhlf  Mraa 
Tcaiprmurca. 

XIr. 

XlraB  oi  3 rr«r* 
is  iBrItr*.  'bi« 
Mul«r  af  Kt4|v 
raiDif  Vtwal 

t lOtfllM. 
L»etUi(r  taaduMk 

M.)alklf  Mraa 
T«Bpmtvra*. 

January 

1.50  in. 

l.OQS  in. 

0.832  in. 

S6°.34 

0.413  in. 

36°.  1 

February 

1.77 

0.528 

1.613 

39.60 

0.733 

38.0 

March 

2.64 

0.623 

2.234 

42.01 

1.488 

43.9 

April  . . ..... 

3.30 

1.4S5 

2.726 

47.61 

2.290 

49.9 

hlay. . ...... 

4.34 

2.6S4 

3.S96 

55.40 

3.286 

54.0 

June 

4.41 

2.184 

3.507 

59.36 

3.760 

58.7 

July 

5.U 

4.095 

4.111 

62.97 

3.293 

61.0 

August 

.5.01 

3.386 

3.962 

62.90 

3.327 

61.6 

September  . . . 

3.18 

2.954 

8.068 

57.70 

2.620 

57.8 

October 

2.51 

2.672 

2.208 

50.79 

1.488 

48.9 

Noi^mber .... 

1.51 

2.055 

1.168 

42.40 

0.770 

42.9 

Dccemb  r . ... 

1.49 

1.464 

1.112 

39.71 

0.516 

39.3 

rr^'iltion  It'  these  monthly  results  ii  may  be  perceived 

fullm  evaporation  follows  in  a general,  but  not 

B«ady  the  uniform  manner,  the  course  of  the  mean  temperature. 
m«iui  tem*  In  some  years  the  evaporation  receives  a check  in  the 
petatuie.  Spring,  from  depress^  temperature,  but  its  energy  is 


* la  Mr.  UovAni'*  r«tnlh>  Uw  ersporating  gaug«  was  at  diffineat 
beigbU  froiD  Um  ground. 


again  restored  by  a renewal  of  heat.  The  frosts  ot 
Spring  and  of  the  latter  month.s  of  the  year  also 
retard  it 

(510.)  The  following  Table  exhibits  the  average  Remits  tor 
elasticity  of  vapour  in  the  atmosphere  of  (ilasgow,  and  Gl“g®»* 
Uic  rate  ot  evaporation  for  several  months  of  the  years 
1B23,  lB24,  obtained  by  Dr.  Hugh  Colquhoun.  We 
wish  such  observations  could  be  extended. 
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Mcteob  Table  CXI. 


Ycar«od  Mn(L 

Elwtieiiy  of 
Vapoor  i«  <h« 
A(»MH|>h*r*. 

Kate 

Fr*eur»tt««. 

1923.  M»j 

0.3113 

0.M54 

June 

0.2937 

0.2746 

July 

f».3077 

0.2249 

August  

0.3766 

0.2143 

September 

0.3596 

0.16fi6 

October 

0.3126 

0.0762 

November 

0.3020 

0.0596 

December 

0.2131 

0.0253 

1624.  January 

0.2531 

0.0568 

Februar)' 

0.2314 

0.0720 

(511.)  AccotxlinfT  to  Mr.  Howard,  the  e\'aporation  for 
the  four  seaaoaa  at  Tottenham,  with  the  corresponding 
mean  tempenuurea.  are  aa  foMowa : 


Table  CXII. 


Kntpora- 
ti(H>  ftjrtbe 

Ktiimnlm 
In  loeWa. 

Mean 

Trafvraciu* 

WMK, 

Spring 

8.856 

41P.06 

Summer  

11.580 

60.80 

Autumn 

6.444 

49.13 

Winter  

3.567 

37.20 

Anoiial 
ral«*  of 
vTApoimtioD 
for  LondoB, 
Tottenham, 
Lnrqwol, 
KcaiUl.  tJid 
GlMgow. 


It  will  be  seen  from  these  results,  that  the  rates  of 
eTaporation  are  not  proportional  to  their  corresponding 
mean  temperatures;  the  Spring  and  Summer  being  in 
excess,  and  the  Autumn  and  Winter  in  defect,  arising 
from  the  comparative  drvness  of  the  air  in  tlie  former 
seasons,  and  its  dampness  in  the  latter.  It  must  be 
borne  in  mind,  however,  that  Howard’s  gauge  was  not 
always  at  a constant  height  above  the  ground. 

(512.)  The  following  Table  contains  a few  results  of 
the  annual  rates  of  eva(x>ration. 

Table  CXIII. 

London 23.974  inches. 

Tottenham.... 30.467 

Liverpool 86.770 

Kendal  25.158 

Glasgow 32.413 


Dr.  Thomson  is  disposed  to  take  32  inches  as  the 
mean  annual  evaporation  for  Great  Britain.  He  con- 
siders It  to  be  less  than  this  in  a great  part  of  Scotland, 
and  a poison  of  England ; but  that  it  exceeds  it  con- 
siderably in  the  South-East  of  England,  and  probobly 
also  in  East  Lothian  and  Berwickshire. 

Kxpen-  (513.)  But  fow  observations  have  been  made  on  the 
rate  of  e^'aporation  from  the  actual  surfoce  of  the  Earth, 
■urface  of  Hales  calculated  that  moist  earth  threw  off  only  6f 
th«  earth,  inches  annually,  but  this  calculation  must  be  for  below 
the  truth.  Dr.  Watson,  Bishop  of  Llanduff,  found  in  a 
Mt^aoci  season  that  there  evaporated  from  a grass-plot 
closely  mowed,  about  1600  gallons  in  an  acre  per  day. 


In  the  yean  1796,  1797,  and  1799,  5fr.  Dalton  and  Mfteor- 
Mr.  Hoyle  undertook  an  investigation  of  the  subject,  ology. 
They  prepared  a cylindrical  vessel  of  tinned  iron,  ten 
inches  in  diameter,  and  three  foct  deep.  Two  pipes 
were  inserted  into  it  and  turned  downwards,  for  the 
water  to  run  off  from  it  into  bottles.  One  of  the  pipes 
wa-s  near  the  liotloin  of  the  v«»el,  the  other  was  an  inch 
from  the  top.  This  vessel  was  tilled  up  for  a few 
indies  with  grave)  and  sand,  and  the  rest  with  good 
fresh  soil.  It  was  then  put  into  a hole  of  the  ground, 
and  the  space  around  filled  up  with  earth,  excepting 
on  one  side,  for  the  convenience  of  attaching  bottles  to 
the  two  pipes.  The  earth  was  then  moistened  wlh 
water.  For  the  first  year  the  soil  was  bare  on  the 
lop,  but  during  the  two  succeeding  years  U was  covered 
with  groM.  A regular  register  was  then  kept  of  the 
quantity  of  water  that  ran  off  from  the  surface  of  the 
earth  by  the  upper  pipe,  and  also  of  (he  quantity  which 
descended  through  the  column  oS  earth  and  passed 
through  the  lower  pipe.  A rain-gauge  of  the  same 
diameter  wa.s  planted  close  to  the  apparatus  to  find  the 
quantity  of  rain.  The  mean  result  of  three  years  gave 
25.15S  inches,  to  which  five  inches  for  dew  being  added, 
nve  for  the  mean  annual  evaporation  from  earth  at 
Manchester  30.15B  inches.  Mr,  Leslie  estimates  ihc  Leslie, 
daily  exhalations  from  a sheltered  spot  in  Winter  at 
0.018  inches,  and  in  Summer  0.048  inches;  but  this  will 
only  afford  12  inches  at  a mean  rate  in  the  year ; and  U 
evidently  below  the  truth.  As  for  a.s  our  knowledge  at 
present  goes,  it  appears  that  the  evaporation  from  water 
is  the  greutest,  from  the  grassy  surface  of  the  earth, 
probably,  next,  and  from  bare  earth  the  least. 

(514.)  Connected  with  this  subject  Mr.  IXilton  under-  D^uu's 
took  some  experiments  to  determine  the  quantity  of  expvnniCT.ti 
water  in  a given  depth  of  earth,  when  the  soil  is  at  the  on  the 
point  of  saturation.  For  this  purpose  he  took  a quan-  io 

tity  of  garden  soil  (hat  had  been  soaked  with  rain  a day  ^ 
before,  and  pressed  it  into  a crucible.  It  was  then  ex-  depth  of 
posed  to  a moderate  heat  till  it  ap|)eared  of  the  same  >a^ 
moisture  as  garden  soil  two  inches  deep  in  dry  summer 
weather.  AlierwanU  it  was  exposed  to  almost  a red  heat 
till  it  became  a perfectly  dry  powder.  In  the  former  case  it 
lost  one-twelAh  of  its  weight,  ami  in  the  latter  one4hird. 

When  it  bad  lost  one-sixth,  it  did  not  appear  loo  dry  to 
sup{K>rt  vegetation.  When  it  bad  lost  two-ainUis,  it 
seemed  like  the  top  soil  in  summer.  Hence  Mr.  Dalton 
concludes,  that  every  foot  of  earth  in  depth  so  saturated, 
contains  seven  inches  of  water,  and  that  it  may  part 
with  one-quarter,  or  even  one-half  of  it,  and  not  be  too 
dry  for  supporting  vegetation. 

(515.)  Experiments  on  the  evaporation  of  suow  are  Evspivw 
by  no  mcan.s  numerous,  and  the  Philoaofihcrs  of  North*  t»on  of 
em  Countries  would  perform  an  acceptable  service  by  ®*®*- 
attending  in  some  degree  to  it  It  is  carried  on  in 
some  conditions  of  the  atmosphere  with  great  rapidity 
and  power.  Howard  mentions  a case  wherein  the 
vapour  arising  from  a cirtular  area  of  snow  of  fivo 
inches  diameter,  amounted  to  150  grains  from  sunset  to 
sunrise  in  Janueuy,  and  50  grains  more  by  (lie  following 
evening,  the  gauge  being  exposed  to  a smart  breeze  on 
the  housetop.  An  acre  of  snow,  under  such  circum- 
stances, would  hence  evaporate,  in  the  course  of  twenty- 
four  hours,  the  enormous  quantity  of  nearly  64,000,000 
grains  of  moisture.  Taking  only  the  portion  evaporated 
during  the  night,  a thou.<iand  gallons  of  water  were  raised 
from  the  siirfoce  referred  to.  We  may  hence  see  why  a 
moderate  foil  of  snow  sometimes  entirely  disappears 
t>2 
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durini;  a auccfedinp  Northerly  jfale,  without  the  least 
ti^  of  liquefaction  from  the  surface.  It  » worthy  of 
o^r\'ation,  also,  that  in  deeper  sdowh,  the  surface  some- 
times becomes  curiously  g^wred  and  channelled  by  the 
wind  acting  unequally  on  it  and  thus  promoting  un- 
equally the  evaporating  power.  This  phenomenon  ia 
bc^t  observed  aroumi  the  trunks  of  trees  and  near  the 
interstices  of  palings,  or  wherever  a stream  of  air 
act|uires  an  increa.sM  force  in  a particular  direction. 
Wilson  found  snow  to  evaporate  at  27®. 

(516.)  Of  cx|)eriments  made  on  the  evaporation  of 
ice  the  principal  are  theme  of  Mr.  Ifallon.  A given  quan- 
tity of  water  was  allowed  to  freexe  in  a tin  vcmsci  of  six 
indies  diameter.  The  vc^l  and  ice  were  then  weighed 
together,  and  exposed  in  the  open  air  for  a certain  time, 
and  the  lo«s  of  weight  found.  The  fallowing  are  his 
results. 
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According  to  M.  Schuebicr  the  evaporation  from  ice 
sometimes  exceeds  that  of  water.  In  the  early  part  of 
January  he  found  it  to  he  twice  as  great  as  from  an 
equal  .surface  of  water  in  the  middle  of  Febniary,  during 
mild,  cloudy  weather.  Gay  Lussac  has  f»roved  the  eva- 
poration of  ice  to  go  on  at  two  degrees  below  the  xero 
of  Fahrenl^il’s  scale.  Tlic  great  beds  of  ice  in  the 
Ofl^Ur  Polar  regions  must  therefore  exert  a considerable  in- 
Kegiom.  Hucncc  on  the  humidity  of  the  atmosphere ; and  the 
Of  GUciera.  process  of  evaporation  wastes  also  the  glaciers  of  the 
.\]pa,  and  even  the  Mer  tU  Gtace  must  feel  the  influence 
of  its  power. 

Evapors-  (^11'  ) It  has  been  remarked,  that  evaporation  is  not 
tion  not  always  suspended  during  rain.  Howard  has  prove<l 
direct  experiment.  lU  rate,  however,  is  usually 
{JiJJ  much  less  on  those  days  in  which  rain  falls,  and  it  is 

LMufi  liable  to  a rapid  incrcaiM'  immediately  afrer.  Hcmard, 
thow  ilajt  also,  found,  that  an  excess  in  the  rate  of  evapnraliuii  is 
sometimes  found  to  precede  rain. 

^ ^ (&18  ) Evaporation  must  he  suspended  when  dew 

begins  to  form,  as  it  would  be  absurd  to  suppose  the 
aiiun  ur  receive  moisture  at  the  same 

dtr«.  moment,  wheu  in  immediate  contact  with  the  evapo- 
rating surface. 

Ag(.*ctci]by  (^19  ) The  calm  which  ofren  attends  a change  of 
calm  pr«-  wind  very  sensibly  lowers  the  rale  of  evaporation.  The 
f diminishes  on  the  pas.sing  off  of  a wind  which 

^l*'**'  steadily  for  some  days. 

CheckMlby  (b20.)  Sometimes  evaporation  i*  checked  by  a ciir- 
currvnt  uf  rent  of  air  highly  charged  with  moisture  passing  over 
oKiiMur.  the  spot  on  which  the  obaenation  is  made,  even  though 
no  rain  be  the  result. 


(521.)  Tlir  most  intense  cold,  yet  observed,  is  insuf- 
freient  of  itself  to  prevent  tlic  formation  of  vapour. 

(522.)  The  greatest  evaporation  ever  observed  by 
Howard,  in  a single  day,  occurred  on  the  17th  of  May, 
1H09,  and  amounted  to  0.39  inches,  with  the  wind  from 
?outh-East.  and  o mean  tem|.MMiiture  of  67®. 

(523.)  .\ltempls  have  been  mode  to  estimate  iheo- 
rciically  the  mean  daily  cv  aporalion,  and,  among  others,  by 
Dr.  Young,  who  a>«.sumes  it  equal  to  the  lalnilar  num- 
ber representing  the  elasticity  of  the  vapour,  sometimes 
exceeiting  and  sometimes  falling  short  of  it  about  one- 
fmirth.  Dr.  Anderson,  aliu),  in  virtue  of  a hypothesis 
tliatthe  moan  pointof  deposition  is  six  degrees  iWlow  the 
mean  tem|>erBUire,  has  contrived  a formula  f(»r  the  same 
purpose,  which  seems  to  agree  pretty  well  with  observa- 
tion. By  a.^uniing  I far  the  mean  temperature,  and 

<t»,  for  the  clastic  force*  of  vapour  correspondingto  the 
tcin|)eratures  t and  t,  the  value  of  t being  f — 6,  be 
deduces  the  fcwmula 

E = S65(/-0.(l+;j^^))....  (W) 

for  the  mean  annual  evaporation ; or  the  cxprc«sion 

for  the  mean  daily  evaporation,  nr  newrly 

e =/  - 0.- 

(524.)  Suppose,  by  way  of  ap]>]ying  this  formula,  we 
asaumc  tlie  mean  temperature  of  London  to  be  5U®,  we 
shall  iheii  obtain  by  means  of  formula  (W) 

E = S6s(y:-0.(l+j^^)) 

= 365(o.3734b  - 0.30384  (l  + ——j)) 

= 24.05  inches. 
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And  we  have  beftire  seen. that  Mr.  Daniell  found  it  from  Reoiaik- 
actual  observation  to  be  23.974  inches,  which  is  cer- 
toinly  n remarkable  coincidence. 

(525.)  As  a more  convenient  approximation  he  far- 
ther iranfifomifl  hia  formula  into 


E = 36b(/;-l‘0,..) 
for  the  mean  annual  evaporation,  or 


for  the  meon  daily  evajioralion. 

We  may  hence  calculate  approximatively  the  mean 
annual  evaporation  for  each  geographical  parallel. 

Sudi  formula*.  Iwwever.  in  the  present  condition  of  our 
knowledge,  must  be  strictly  received  as  approximations, 
and  a-s  such  they  are  to  be  very  highly  valued. 

(526.)  We  conclude  this  imcrcsting  subject  with  the  Equality  of 
obwrvtttioii,  that  equality  of  temperature  alone  in  twb  temperatui* 
different  year*  fa  not  sufficient  to  allow  iw  to  infer  that 
the  rates  of  evaporation  in  those  years  are  the  same. 

With  the  same  average  tem|>erature  through  all  the  sieat  to 
months  of  the  year,  the  different  X'eiocilies  of  tlie  air  make  r*t4» 
will  at  once  intrwluce  diversities  of  a very  considerable  . 

kind.  Irtdeed,  if  equality  of  temperature  alone  could  ***“"®‘l“*^ 
determine  the  rate  of  evaporation,  we  might  then  sup- 
pose the  equal  icmperntures  found  in  the  Spring  and 
Autumnal  n>onths,  would  afford  equal  tlegires  of 
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Mrtror.  evaporation,  but  this  ive  know  not  to  be  the  ca»e. 
Huwtird  g:ives  an  example  in  point  for  March  and 
October  1B07,  when  the  temperature  of  each  month 
®“"P***-  was  just  42“,  but  the  rales  of  evaporation  were  respect- 
ively 2.66  and  1.B6,  the  difierence  bcin^  occasioned  by 
the  increased  humidity  of  the  air  in  the  Autumnal 
months  retarding  the  evapomiing  power. 
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(5*27.)  The  humidity  so  constantly  afforded  to  the 
air  by  the  process  of  evaporation,  is  returned  again  to  the 
Earth,  principally  by  the  agency  of  Rain.  A variety  of 
theories  have  been  proposed  to  account  for  the  formation 
of  Rain,  for  the  phenomena  disclosed  in  its  descent,  and 
for  ihe  many  diversities  which  it  presents  in  the  different 
climates  of  the  Earth ; hut  none  seemed  to  account 
for  H on  principles  at  once  simple,  satisfactory,  and 
general,  before  that  advanced  by  Dr.  Hutton  of  Edin- 
burgh. In  this  thcor)\  Rain  was  supjioaed  to  result 
from  the  mingling  together  of  great  beds  of  air  of  un- 
equal temperatures,  differently  stored  with  moisture, 
and  the  opinion  ha.s  been  adopted  by  Dalton,  Lealie, 
and  otlier  distinguished  men. 

(52H.)  We  have  before  seen  that  a volume  of  air  of  a 
given  temperature,  can  be  charged  with  only  a limited 
portion  of  humidity,  and  that  so  long  os  the  tempera- 
ture remains  unchanged,  the  moisture  cannot  be  aug- 
mented. We  also  know,  that  air  in  the  act  of  cooling, 
approaches  to  a state  o(  saturation,  and  is  disposed  to 
part  with  some  of  its  humidity ; and  on  the  contrary, 
that  when  heat  is  gained  at  any  time  by  it,  the  power  of 
receiving  more  moisture  is  at  the  same  time  obtained. 
We  moreover  know,  that  while  the  union  of  two  vo- 
lumes of  unequal  temperature  must  chill  the  erne  and 
warm  the  other,  the  former  will  resign  some  of  its 
moisture,  and  the  latter  be  disposed  to  receive  it;  and 
had  the  order  of  Nature  permitted  these  opposite  con- 
ditions of  humidity  and  temperature  to  be  precisely 
balanced,  the  united  volume  might  have  preserved  its 
moisture  unchanged,  and  no  portion  of  the  vapour  what- 
ever have  been  remlered  visible.  We  have  seen,  how- 
ever, that  while  the  temperature  slowly  mounts  by  uni- 
form arithmetical  degrees,  the  moisture  necessarv'  for 
saturation  ascends  in  a more  rapki  geometrical  form; 
and  that  though  two  saturated  volumes  of  unequal  tem- 
peratures, may  by  their  union  afford  a mean  degree  of 
heat,  a mean  degree  of  moisture  cannot  result,  but  some 
quantity  will  be  found  in  excess,  beyond  what  the  mean 
temperature  requires.  This  quantity,  sometimes  more 
and  sometimes  lees,  according  to  the  temperatures  of  the 
mingling  volumes,  must  be  discharged  in  the  shape  of 
Rain ; ibr  the  moisture  which  the  air  caimui  support, 
ought  of  neoesMty  to  descend. 

(629.)  A mode  of  illustrating  this  subject  graphically 
was  devised  by  Hutton,  as  follows.  Let  the  abscissea 
A B.  A B',  hg.  7,  denote  the  temperatures  of  two  equal 
portions  of  air,  and  the  ordinates  B C,  R C,  the  quanti- 
ties of  humidity  belonging  to  them,  the  curve  C-FC* 
passing  through  the  extremities  of  the  ordinates,  being 
convex  to  the  axis  B'.  If  now  the  extremities  C C 
be  joined,  and  B B'  be  bisected  in  D,  the  perpendicular 
DK  will  denote  the  mean  arithmetical  measure  of  the 
moisture  contained  in  the  mingled  volumes,  and  DF 
the  octual  quantity  which  the  temperature  A D can  sup- 
port in  entire  saturation,  leaving  E F for  the  measure  of 
itie  moisture  precipitated  by  the  union. 


(WO.)  A numerical  example  or  two.  may,  however, 
more  clearly  explain  this  simple  but  interesting  prind- 
pie.  I^t  it  be  required  to  mingle  two  volumes  of  air 
of  the  temperatures  ol*  40“  and  60*,  each  l>eiug  saturated  ^'unwncal 
with  humidity.  The  force  of  vapour  at  these  tempera- 
tures  are  known  to  be  respectively  0.263  and  U.524 
inches  of  the  mercurial  column.  The  compound  mix- 
ture will  evidently  have  a mean  temperature  of  50°.  and 
the  mean  of  tlie  elastic  forces  is  at  the  same  time  0.893 
inches  of  Ihe  same  oolunm.  But  if  we  now  iuquire 
whether  air  at  the  temperature  of  SO’,  requires  an  elastic 
force  of  this  last-mentioned  magnitude  to  saturate  it 
entirely  with  vapour,  we  sluill  find  that  it  does  not;  and 
that  at  the  mean  teiit|>erature  here  referred  to,  the  mea- 
sure of  entire  sutuniiion  is  really  0,375  inches  of  quick- 
silver. Tlic  difference  of  the  two  columns,  or  0.018  Mmiun  cf 
inches  of  mercury,  is  hence  the  amount  of  moisture  that  nwubire 
must  ,be  precipitated  in  some  way  or  other  from  the  I**'’?'* 
compound  mass.  tai«l. 

(531.)  To  prove,  moreover,  that  this  precipitation 
cannot  be  constant  for  equal  differences  of  temperature.  Hoanui 
let  us  further  take  the  example  of  the  temperatures  60“  fur 

and  80°.  In  this  case  we  shall  find  the  clastic  forces  to 
be  0.524  and  1.000 ; and  that  st  the  mean  temperature 
of  70°,  the  force  of  vapour  is  0.721  inches.  But  the  tm». 
mean  of  the  two  elastic  forces  is  0.762,  thereby  proving 
that  a quantity  of  vapour  corresponding  to  0.041  inches 
of  the  mercurial  column,  must  be  discharged  the  mo- 
ment the  aerial  volumes  are  united. 

(532.)  An  objection  may.  however,  be  started,  that  Ob]<«ticm 
the  quantity  of  moisture  which  can  at  any  time  be  dis-  to  Ow 
charged  by  such  an  union  of  ma<wes  of  air,  is  by  far  too  theory, 
small  to  account  for  the  actual  precipitations  of  humidity 
which  take  place  ; and  the  example  of  the  mean  temper- 
ature of  the  lowest  atmospheric  stratum  may  be  referred 
to  as  a prtMtf,  that  were  it  to  discharge,  as  Leslie  ex- 
presses it.  by  some  internal  change  of  its  constitution, 
its  w hole  store  of  moisture,  not  more  than  five  inches  of 
water  would  be  deposited;  end  that  the  atmosphere 
must  therefore  deposit  five  or  ten  times  as  much  humi- 
dity in  the  course  of  a year,  as  it  can  at  any  ouc  time 
bold  in  solution.  But  it  should  not  be  forgotten,  that  Auwrrv>!. 
since  only  o very  minute  portion  of  the  vapour  contained 
in  any  of  the  atmospheric  columns  is  at  any  time  sepa- 
rated from  the  air.  precipitation  and  evaporation  must 
rapidly  succeed  each  other,  and  that  hence  moisture  is 
in  some  degree  restored,  as  soon  as  it  is  discharged.  In 
addition  to  this  it  should  be  also  borne  in  mind,  that  in 
the  currents  which  exist  at  all  times  in  the  air,  and  which 
bring  into  union  volumes  of  very  different  temperatures, 
we  are  by  no  means  to  calculi  on  the  discharge  of 
cru  atmospheric  column  alone.  The  atoms  of  air  which 
have  discharged  their  watery  store  over  a given  «pot, 
pass  on,  and  are  succeeded  by  others  resulting  from 
another  union,  thus  adding  the  humidity  which  they  are 
capable  of  discharging,  to  the  Rain  which  bos  before 
descended. 

(533.)  The  order  of  Nature,  however,  requires,  that  R*in»hmad 
Raiushould  not  alwavs  resultfirom  (he  mingling  together  oot  ali»ay« 
of  opposite  currents,  and  the  theory  before  us  amply  con- 
firms  it.  Two  volumes  of  the  temperatures  of  50°  and 
60“  may  be  blended,  one  of  which  contains  vapour 
denoteii  by  0.2  inches  of  mercury,  and  the  other  by  0.3, 
the  mean  l>eiiig  0.25;  whereas  the  quantity  necessary 
fur  entire  saturation,  at  the  mean  temperature  of  55°,  is 
0.443.  In  such  a case  it  is  obvious  no  precipitation  can 
take  place.  One  volume,  again,  may  have  a temper- 
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Ueieor-  alure  of  52®,  and  be  in  a state  of  entire  saturation,  its 
elastic  force  bein^  0.401  ; but  the  volume  to  be  united 
to  it,  with  a temperature  of  70®,  conlainiiiif  moisture 
equivalent  only  to  The  mean  amount  of  mois- 

ture will  therefore  be  0.495,  whereas  the  humidity  necea- 
sary  to  prinluce  saturation,  at  the  mean  temperature  of 
61®,  is  0.542.  so  that  no  pm-ipitation  caii  take  place. 
8^e  pteci.  But  in  cases  where  tlie  min*rli»{C  volumes  are  both  en- 
IhUIwh  Urely  saturateti,  howcwr  small  may  be  Uie  dilferviice  of 
luuki  take  lemperatuifs,  some  Ci>ndensaliou  dependent  on 

Uiat  ditference  imKt  lake  place.  Jt  is  evident,  indeed, 
ns)  l«tlie  t^‘“t  combinations  of  lliis  kind  may  be  endU^,  the 
dimrmce  abseiKc  of  predjHtation,  as  well  as  the  amount  of  it  when 
vi  temper-  it  takes  place,  deiK’iKiing  on  circumslaiiLvs  so  varied  and 
uncertain,  as  to  afford,  on  the  one  hand,  a shower  so 
^ch  com-  gentle  as  hardly  to  bear  the  desi|mationof  Rain,  and  on 
ihe  other  to  supply  the  torreiiu  which  otxaaionally 
4iveni^.  deluffc  the  Tropics.  Not  only  the  existing  slate  of 
moisture  in  tire  mingUitg  column.^  miu»t  be  subject  to 
innumerable  changes,  but  their  different  degrees  of 
brat  mtist  be  allcr^  also  ; the  elcvutioii  of  their  mean 
temperature  too,  os  well  os  the  extent  of  combination 
which  takes  place  among  all  (he  moving  volumes,  must 
impress  necessarily  on  llie  whole  of  tlie  phenomena  the 
greatest  diversity.  So  varied,  indeed,  are  all  these 
conditions  in  the  great  volume  of  the  atmosphere,  that 
anew  may  be  formed  at  great  elevations,  which  de- 
scending  into  the  lower  regions  of  the  air,  must  reach 
the  ground  at  lengtli  in  the  shape  of  Rain.  On  the 
other  hand  Rain  may  be  somclinurs  formed  in  the  upper 
regions,  and  Itecome  frozen  in  its  descent.  Precipita- 
tion may  also  be  actually  going  on  above,  without  any 
indicatkms  of  Rain  below,  the  moisture  entirely  dis- 
appearing by  the  increased  warmth  of  the  lower  strata. 
Inquiryioto  (531.)  The  great  test,  however,  of  a theory  is  its  con- 
truth  of  foniiity  ly  Xature,  the  capability  it  has  of  accouuling 
the  theory.  diversified  conditions  winch  ap(>ear  to  attend  on 

the  phenomenon  of  Rain, — its  generality, — the  regularity 
whi^  appears  to  characterise  it  in  one  region,  and  its 
great  uncertainty  in  others ; and.  moreover,  the  excep- 
tions which  sometimes  appear  to  take  place  to  its 
descent  alto^ther. 

Thii  theory  (535.)  >Ve  may,  in  live  first  place,  remark,  that  it 
Till  Mcnmt  ifiii  account  for  the  generality  of  Rain.  The  only  con- 
olnM  before  seen,  necessary  for  die  furma- 

^ ° lion  of  Rain,  are  those  of  unequal  temperature  and 
humidity,  both  of  which  must  exist  in  every  possible 
degree  on  a surtace  so  exceedingly  diversified  as  the 
Ehirtb’s.  We  have  before  remarked,  in  (racing  the  phe- 
nomena of  vapour,  how  very  variable  is  its  distribution, 
from  the  unequal  surfaces  of  land  and  water  which  pre- 
vail. the  mountains,  woods,  and  deserts,  which  by  iiioiU- 
fying  the  temperature,  lerwl  to  produce  a greater  or  less 
saturation  of  the  almoepheric  column.s;  and  as  we  shall 
Itcreaflcr  see,  the  great  effects  of  variable  winds  in  trans- 
porting this  humidity  in  every  direction,  and  by  num- 
berless currents  in  every  locality  and  at  every  altitude, 
blending  together  the  vapour  raised  in  different  climes, 
and  thus  producing,  according  to  llic  theory  that  has 
been  advanced,  sufficient  causes  for  precipitations  of  rain 
more  or  less  abundant  in  every  zone.  Over  all  the 
globe,  therefore.  Rain  should  occasionally  hap|>en,  and 
with  greater  diveraity  as  tlie  disturbing  forces  are  more 
considerable.  In  places  situated  near  land  and  water 
unequally  distributed,  and  where  the  utmunpheric  strata 
are  much  broken  aisl  intemipied.  either  by  their  contact 
with  the  irregular  masses  rising  from  liie  ground,  or  by 


the  unequal  temperatures  which  separate  the  different  Mttaor. 
waters  of  the(flobe,  variable  Rains  should  be  most  almn-  ^kigy- 
dant 

(536.)  Again,  in  those  regions  of  the  Rarth  in  which 
the  movcmriitH  of  the  atra^wpliere  are  more  uniform,  we 
may  naturally  look  for  a greater  uniformity  in  the  de- 
scent of  Rain.  The  great  atinoapberic  currents  produced 
by  the  trade-winds,  must  in  s«i«ie  region  or  other  pro- 
duce a mixture  of  different  |x»riioRs  of  the  fluid  mass, 
and  if  Rain  Iw  the  result,  we  must  conclude  that  the 
minglei)  mHKMrs  id'  air  have  been  suffidcnlly  saturmUd 
with  tnoUture,  and  of  different  temperatures.  This  wre  Periudiea] 
know  to  be  the  case,  there  biding  ^leriodical  descents  of  d«scvnts  wf 
Rain  which  harmonize  with  the  causes  here  assigned  to 
them. 

(537.)  According  to  the  theory  also  under  considera- 
tion, (he  Islands  situated  under  the  line  in  (he  Indian 
Ocean,  should  form  to  themselves  eutidilions  of  periodi- 
cal condensation,  corresponding  to  the  diurnal  infiuence 
of  Ute  Sun.  and  the  nocturnal  motkaia  which  take  place 
in  the  oir.  And  this  ia  observed  to  be  the  case.  The 
sea  and  land  breezes  which  every  day  occur,  by  the 
blending  together  of  opposite  currents,  occasion,  in  con- 
ditions favourable  to  the  coiKlciisaUuii  of  vapour,  either 
always,  or  at  particular  seasons,  Uie  daily  phenomenon 
of  Rain.  These  conditions,  it  is  true,  are  not  always  to 
be  found  where  the  periodical  currents  exist ; but  it  can- 
not be  unreasonable  to  suppose  liiat  a sufficient  supply 
of  aqueous  vu{N>ur  exists  in  those  regions  in  the  air,  nor 
Uiat  in  tlie  great  system  of  diurnal  currents,  there  may 
not  he  some  portions  mingled  together  of  unequal  tem- 
peratures. 

(538.)  In  like  manner.  Dr.  Hutton  accounts  for  (ha 
perioilical  rains  which  occur  upon  the  different  coasts  of 
the  Peninsula  of  India.  In  the  great  range  of  the  tro- 
pical regions  of  Afiica  and  Asia,  the  rivers  indicate  that  it 
rains  in  (he  Summer  solstice,  aud  that  fair  weather  results 
from  the  removal  of  the  heating  cause.  The  air  elevated 
by  the  intenive  power  of  the  solar  heat,  has  its  place  sup- 
plieil  by  that  which  has  been  iransjiorted  from  the  neigh- 
bouring seas.  But  arrived  here  upon  a heuteil  continent, 
this  humid  air  must  be  elevated  into  (Ive  higher  regiona 
of  the  atmusplkcre,  and  cither  be  transported  from  thence 
towards  the  Poles,  tliere  to  be  gradually  condensed  aa 
the  depression  of  temperature  goes  on,  or  it  must  fall 
again  in  rain  on  the  surface  from  which  it  was  raised. 

On  the  first  supposition,  no  Rain  should  be  found  to 
take  place  in  these  regions  in  the  Summer;  and  the 
rivers,  by  which  we  are  alone  able  to  Judge  of  (he  phe- 
nomenon, should  be  found  in  their  lowest  state  offer  that 
season.  But,  as  all  authorities  concur  in  stating  the 
op|K)Mte  to  this  to  be  true,  the  rivers  being  then  swollen, 
it  follows  (hat  the  humid  atmosphere  which  has  ad- 
vanced from  the  sea,  must  have  its  vapour  condensed 
upon  the  heated  continent  at  the  time  of  the  Summer 
solstice.  Indeed  it  is  a well-known  fad,  that  the  heavy 
Rains  which  fall  in  India,  alwa^x  take  place  during  the 
shiffiiig  of  the  Monsoon,  and  while  they  la.Ht  the  winds 
are  always  variable. 

(539.)  The  Summer  Sun,  however,  which  proves  a 
cause  of  Rain  in  sonve  regions  of  the  Earth,  in  w hich  neigh- 
bouring seas  affording  a great  evaporation  exist,  in  other 
regions  becomes  the  cause  i»f  ilrought,  where  the  eva- 
poraiiug  power  is  less,  or  is  suppUeil  from  a more  div. 
taut  source.  A conliiiviit  lc«s  abundantly  supplied  with 
vajKMir  than  the  tropical  parts  of  Africa  and  Asia,  w hen 
heated  by  the  full  power  of  the  Summer  Sun,  ought  to 
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lUUnr-  be  more  disposed  to  drought  than  Raio»  unless  some 
transient  streams  of  air,  properly  charged  with  moisture, 
shoukl  reach  the  place,  and,  by  being  blended,  occasion 
the  descent  of  Rain.  Such  a phenomenon,  however, 
could  not  be  regarded  as  a general  season  of  Rain.  On  Uie 
decline  of  Summer,  the  aJi  approaches  saturation,  and 
becomes  disposed  to  produce  Rain  with  every  mixture 
resulting  from  unequ^  temperatures.  Hence  a source 
of  Autumnal  Rains  and  Winter  .snows,  which  may  (all 
with  all  the  uniformity  of  tropical  Rains,  and  the  effect  is 
manife.sted  in  the  repilar  covering  of  the  Northern  con- 
tinental regions  with  snow,  an  event  which  happens  with 
m muchcousiancy,  that  it  may  be  regarded  as  analogous 
to  a periodical  Rain. 

Caiei  (540.)  We  have  before  remarked,  that  precipitation 

RaT*<^<ts.  **  times  the  result  of  the  mingling  together  of 

expUw^L  currents,  and  the  Sahara  of  Africa,  the  low 

coasts  of  Caraccas,  Egypt,  and  a portion  of  Uie  coast  of 
Peru  have  been  instant  as  places  where  it  never  rains. 
Acceding  to  some  authorities,  a South-West  wind  con- 
stantly prevails  at  the  latter,  altfiough,  ao.*ording  to 
others,  it  varies  between  the  South-West  and  South 
South-West  points  of  the  oompo.Hs.  Now  a wind  con- 
stantly undbrm,  or  nearly  so,  must  either  produce  con- 
stant precipitation,  or  no  Rain  at  all ; and  since  the  pre- 
vailing wind  here  alluded  to,  passes  from  a colder  into  a 
warmer  region,  and  thus  btwmes  more  and  more  re- 
moved from  the  term  of  satiiratiun,  it  follows  that  the 
constancy  of  the  wind  insures  the  permanence  of  the 
result.  But  ulthouglt  no  Rain  falls  in  the  lower  regions 
of  Peru,  Uie  atmuspheric  currents,  as  they  move  on,  must 
at  length  reach  the  lofly  summits  of  the  Andes,  where 
meeting  with  a diminished  temperature  they  undergo 
condensation,  and  occaivion  those  almost  constant  precipi- 
tations w'ith  which  those  mountainous  regions  abound. 
Rsreoeeur-  (541.)  The  rare  occurrence  of  Rain  in  the  constant 
^1^.^  tra<le-witHls.  may  also  be  regarded  as  an  indirect  coti- 
firmalion  of  the  theory.  Tlie  aqueous  vapour  rising  into 
wiiub.  higher  atmosphere,  and  flowing  to  the  North  ami 

South,  witlioul  accumulation,  on  account  of  the  steadi- 
ness of  the  temperature  and  the  uniform  direction  in 
which  the  vapour  moves,  occasions  no  formation  of  Rain. 
But  beyond  the  boundaries  of  these  winds,  precipitalioivs 
are  very  abundant.  Not  only  the  vapour  becomes  sub- 
ject to  a rapidly  decreasing  temjicrature,  but  the  variable 
winds  are  constantly  bringing  atmospheric  mo.sscs,  pos- 
sessed of  the  necessary  conditions  of  humidity,  into  union 
with  each  other. 

(542.)  That  the  greater  portinn  of  the  Earth  should  be 
found  destitute  of  Rain,  would  certainly  militate  against 
the  ihtory  we  have  been  anxious  to  explain;  but  that  a 
few  spots,  having  no  diversity  of  climate,  should  be  found 
without  it,  confirms  rather  than  invalidates  it  In  such 
instances  the  conditions  necessary  for  the  precipitation  of 
humidity  do  not  exist. 

OhjKtiaiM  (543.)  The  theory  of  Hutton  has,  however,  been  in 
of  Hovsnl  some  degree  questioned  by  Mr.  Howard  ; but  while  this 
tolluUuD’t  distinguished  Meteorologist  seems  to  doubt  the  poesibilily 
of  an  intimate  mixture  of  large  masses  of  the  almo*<phere, 
to  the  extent  which  the  hypothesis  of  the  Scutch  l*hiluso- 
pher  requires,  and  that  in  Summer  different  currents 
may  be  detected,  flowing  **  quietly”  over  each  other, 
without  any  “ extraordinary  precipitation,  or,  in  some 
cases,  without  any  turbidness  at  all,  during  several  sub- 
sequent days  of  fair  weather,’*  yet  he  afterwards  admits 
as  ” mutter  of  cxpcrieuoc,  that  the  contact  and  oppoaition 
of  different  currents,  charged  with  aqueous  vapour  and 


(liffering  in  temperature,  is  largely  concerned  in  the  prtv  Meteoi 
duction  of  our  vernal  ami  estival  Rains.”  And  with  re-  ologj 
spect  to  the  absence  of  precipitatioiw  in  Summer,  under  '■•v— '' 
the  drcumslances  referred  to.  we  are  by  no  means  cer- 
tain that  cither  the  conditions  of  humidity  or  temper- 
ature, neocflsary  for  the  formation  of  Ruin,  existed  atthe 
time ; and  we  have  before  proved,  that  not  every  union 
of  the  atmospheric  columns  will  of  necessity  produce  it. 

Mixture,  he  thinks,  may  take  plane  to  a certain  degree 
and  accelerate  precipitation,  but  he  cannot  regard  it  us 
“ a nacfMary  previous  condition.”  He  considers  **  the 
great  and  universal  cause  of  Rain  in  our  latitudes,  to  be 
the  dr;;rei«ott  of  tfir  tempfraturf  of  vapour  alone;" 
whereas,  in  such  an  Island  as  Great  Britain, — and  wo 
would  by  no  means  be  supposed  to  limit  the  assertion  to 
that  little  spot, — the  very  scat  as  it  were  of  variable 
winds  mid  consequently  of  (he  motion  of  masses  (d*  uir 
unequally  stored  with  vapour,  and  of  unequal  tein[>env 
turea,  the  theory  of  Hutton  seems  most  abundantly  con- 
firmed;— “frequent  showers,”*  as  Howard  ohsierves, 

**  without  extremequantiUntof  Rain  falling  at  one  lime — 
the  climate  of  tlic  country  inclining  towards  moisture.” 

We  may  add  here,  also,  what  Ls  matter  of  common  noto- 
riety, that  steady  dry  weather  is  always  accompanied  by 
some  uniform  dire^on  of  the  wind,  whereas  in  rainy 
weather  the  winds  are  unsteorly  and  variable. 

(544.)  Amidst  the  seeming  diversities,  however,  THcrr 
which  ciiaractcrise  the  descent  of  Rain,  and  whicli  iin- 
press  on  particular  localities,  qualities  which  seem  to  ^ 
set  all  investigation  at  nouglit,  we  may,  nevertheless,  from  thi- 
infer  from  those  general  irtquirics  before  odvani^ed  re  Kqiwt«r  tu 
specting  Uie  distribution  of  moisture,  that  the  maximum 
descent  of  Ruin  ought  to  be  found  in  the  Equatorial 
regions,  and  that  apart  from  all  the  disturbing  causes 
which  mure  or  Icsa  influence  iU  formation  and  descent, 

Uierc  ought  to  be  a diminution  in  its  quantity  from 
tliOBe  regions  to  the  Pules. 

(545.)  In  a general  way  we  may  be  soid  to  know  inc  laq^iiy 
mean  quantity  of  moisture  existing  in  U>c  different  almo- 
spheric  columns  for  all  the  parallels  of  latitude;  and 
that  since  the  cause  of  the  descent  of  Rain  may  be  re- 
solved into  temperature  only,  we  might  determine  its 
whole  amount  ut  a given  place,  provided  we  knew  all 
the  varied  ctrcum.stanccs  (»f  temperature  to  which  the 
atmosphere  above  it  is  subject.  But  the  present  con- 

* Sutne  jJaevs  hsTv  ulsaliml  a uarticuUr  chuaetc?  (ur  Kaiu,  and 
snoDg  olbm  Plymouth  Thir  fotuiwii^  rhynrn  are  popular  in  the 
4Ve«l,  and  lhou};h  thrir  Author  haa  atinbuted  to  each  « the  great 
Canlinal  wiodt,  the  power  of  tiringing  Rain,  yet  the  Philoeopber, 
bouad  by  ntorw  ng  d rul«si  than  the  PuH,  will  at  onre  recogniM>  la 
them  a confirmatioD  of  the  ibniry  of  Huttiia..  At  PlyiD«>ulh,  1b« 
wiads  are  very  vanatile.  but  tiw  ptvvailuig  one  u Suotb-W  rat  for 
by  far  th«  major  part  ut  the  year;  and  at  Peoiance.  an  e<;uaUy 
variable  climate,  aud  uot  a degree  a»d  a half  to  the  Weat.  ibe  prt-- 
vailing  triad,  according  to  the  accurate  TaWes  of  Mr.  OuWy,  the 
Curator  of  the  Royal  Geological  Society  of  Cornwall,  ia  North- 
West  Uerw  then  are  two  winds,  to  uy  nothing  of  the  others, 
or  of  the  peculiar  confi>furatioo  of  the  land,  which  by  their  union 
must  prove  constaJM  sources  of  Kain  to  the  whole  of  the  peniawda 
over  which  they  pose-  The  theory  of  Hutton,  however,  does  iwt  reW 
on  a sin^tle  example,  loouioerabh!  instaDcee  m^ht,  if  accestaiy, 
be  found- 

Tbe  South  wiiul  always  brings  wet  weather; 

The  North  wind,  wet  end  com  u^ether. 

*nie  West  wind  always  btia(^us  Rais ; 

The  Hast  wind  blows  it  back  again. 

If  the  Sun  in  red  sbonhl  set, 
next  day  eurely  wiU  be  aret  j 
If  the  San  should  eel  in  greyt 
The  MSt  wiU  be  a Rainy  day. 
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ana  run 
and  cUfw. 


Aadecwa'l 
nunk*  of 
eocn^tioK 
th»  rain  in 
9Tery  lotv 
tuck. 


Another 

theoTvtica) 

roethixl. 


HumboUfa 
rvsulu  Cur 
rcffroi 
lalitudvt. 


dition  of  mir  knowledge  will  not  enable  us  lo  estimate 
the  temperature  of  liie  diHcrent  atmospheric  strata  on  a 
given  day;  and  hence  all  that  we  can  do,  must  be  to 
compute  the  probable  quantity  of  Uain,  on  tlte  suppo- 
sition that  some  general  cimimsUinces  of  temperature 
influence  the  atmosphere  throughout.  Under  condi* 
tiou»  like  these.  precipitatk>na  more  or  less  abundant, 
according  to  the  meAU  conditions  vapour  existing  in 
the  dirtercnl  atmospheric  columns,  will  be  the  result. 
There  must  tie,  moreover,  a relation  of  some  kind 
between  the  vapour  imjwrted  by  evaporation  to  tlic  air, 
in  a given  time,  and  the  humidity  discharged  in  the 
shajip  of  Rain  and  dew  from  it;  but  whatever  that  rela- 
tion may  he.  it  hardly  follows  in  the  troubled  volume  of 
the  atmosphere,  that  it  is  constant  even  f<w  the  same 
latitude.  There  is  a mean  cvaporaliuit,  and  the  air  will 
support  in  a mean  state,  a given  portion  of  vapour; 
and  as  we  have  before  remarked,  dial  vapour  is  always 
very  much  less  than  the  mean  result  of  evaporation 
affords.  The  whole  amount  of  evaporation,  l^refore, 
being  some  multiple  of  the  vapour  contained  in  Uie  oir 
at  a given  time,  wc  may  denote  the  relation  by  tlie  e<tuatioii 
E = wi  0, 

where  E denotes  the  whole  amount  of  eva}M>ration.  rn 
the  quantity  of  moisture  ciaituined  al  one  time  in  a 
column  of  air  when  entirely  saturated,  and  <J>  a func- 
Uou  whose  value  is  dependent  on  the  relation  which  the 
element  m bears  to  E. 

(546.)  By  making  the  function  0 constant  for  every 
latitude.  Dr.  Anderson  supposed  that  we  might  approxi- 
mate in  some  degree  to  the  mean  amount  of  Haiti  iii  every 
latitude,  by  inultipiying  the  aqueous  columns  which  re- 
present the  columns  of  vapour  existing  in  every  latitude 
by  it.  lu  this  way  he  com|mted  the  Table  he  has  given 
in  his  able  Article  on  Hygromclry  before  quoted,  and  in 
which  he  makes  the  bx|uatorial  Kain  amotint  to  73 
inches,  the  rain  in  die  parallel  of  45°  tu29j  inches,  and 
that  at  the  Foie  11^  itiches  nearly.  These  results, 
however,  a.s  Brewster  has  remarked,  arc  far  from  ap- 
proacfiing  the  truth ; and  that  supposing  the  formula  of 
temperature  lo  be  correcleil  on  which  the  computation 
is  fminded,  it  will  even  be  then  fiirlher  remcned  from  the 
truth,  as  the  annua)  amount  of  Equatorial  Rain  would 
then  only  amount  to  64^  indies,  whereas,  os  we  shall 
presently  see,  it  is  really  much  greater. 

(547.)  A fbrnmlo,  contrived  with  a similar  object  in 
view,  has  been  also  pven  in  the  Article  Physical  Geo- 
graphy, contained  in  the  Supplement  to  the  Euryclo- 
pec/ia  Uriiannica,  in  which  the  author  supposes  bS 
inches  to  be  the  amount  of'  the  Equatorial  Rains,  and  6 
that  of  the  Polar,  the  formula  thus  assuming  the  shape  of 

83  (rad.  —sin.  lat.)  4*  S (X)  ; 

but  this  will  be  found  to  deviate  very  widely  from  the 
truth  within  the  Tropics. 

(54S.)  Humlioklt  with  more  propriety  fixes  the  Rain 
at  die  Equator,  and  in  three  several  latitudes,  a«  in  the 
following  Table. 

Table  CXV. 


ljuitca*. 

M«*s  Atuinal  Dvptb  cf  fUia. 

0° 

96  inches. 

19 

80 

45 

29 

60 

17 

But  even  liere  it  is  doubtful  whether  the  amount  of  the 
tropical  Rains  is  sufficient,*  if  the  results  of  the  next 
Table  can  be  relied  on. 


(549.)  Such  anomalies  as  these  may  well  inspire  us  Rmnar^t 
with  caution  respecting  theoretical  aKsum{rtions  framed  oo  the  ^eat 
iwlepemleiit  of  ohservaiicms.  The  relations  of  temper-  sDomaliift. 
attire,  which  seem  to  guide  other  phenomena  wilhaccu- 
racy  within  some  tolerable  limits,  here  absolutely  for- 
sake  us;  and  wc  cannot,  w ith  any  propriety,  connect  either  of  Rain, 
the  Rain  at  the  same  place  with  its  average  mean  tem- 
peraliire,  or,  passing  from  orw  geographical  porallel  to 
another,  trace  any  visible  relation  between  the  mean 
temperatures  of  those  parallels,  and  the  average  iire- 
cipilalions  of  Rain  u|)on  them.  If  we  take  the  results 
of  an  excellent  scries  of  ohscnatioiLs  made  on  the 
Malalvar  coast  from  1810  to  1623  incluMve,  as  an 
example  of  the  prodigious  ahenratiiMis  which  the  Rain 
undergoes,  while  the  annual  tem|>crB(ure  oscillates 
within  very  moderate  limits,  we  shall  have  a striking 
instance  of  the  truth  of  the  remark.  The  annual  results 
both  of  the  Rain  and  of  the  temperature  are  contained  in 
Uie  next  Table. 


Table  CXVI. 


PSSMW 

1 

lalitsd*. 

AlMWfitot  1 
Rxin  io 
laelxs. 

(*oa.st  of  Malabar. . 

j Mean  latitude  1 
( about  1 N J 

123.5 

Granada  

Ii°  N. 

126 

Cajie  Franks .... 

ig’  46'  N. 

120 

Calcutta 

22°  23'  N. 

81 

Home  

41°  54'  N. 

39 

England  

50°  lo  55°  N. 

31 

Peter^burgh 

59°  16’  N. 

16 

Uleabewg 

65°  1' 

I3J 

Table  CXVII. 


Otit. 

Aansal  Amonai  of 
Rmo  in  isrXfo. 

AsomI  Mmo 

INIO 

125.90 

80°.  16 

1811 

1U4.90 

80. 13 

• 1612 

102.70 

80.50 

1813 

93.65 

60.35 

1814 

115.10 

78.56 

1815 

133. 4H 

1816 

100.00 

78.61 

1S17 

136.70 

79.00 

1S18 

169. 19 

81.00 

1819 

135.47 

80.78 

1920 

147.18 

80.92 

1921 

98.44 

82.25 

1822 

145.60 

61.50 

IS23 

121.67 

82.00 

Mean  , 

123.50 

80.4 

* The  iohabitanis  of  oor  temperate  cUmei  here  a sort  of  timidity 
napecting  the  amount  of  tropica]  Raio*.  Malt^Bnin  moarks, 
that  **  the  Euninean  born  to  the  Nortli  of  the  Alps,  io  ready  to  fira 
• false  idi-auf  Uw  chtradrr  of  the  snae  Iviti);  kwtwt^n  the  futtieth 
ami  twenty-fifth  (k'grrrs  of  latitude.’*  W^h  baw  much  greater  lea- 
SDO  might  this  bo  said  with  regard  to  the  whole  of  the  Kquatorial 
regioDs. 
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Mvteor.  there  are  deviations  between  the  results  of  two 

olivy.  yeans  amountiui;  to  more  than  75  inches  of  Rain,  at  a 
lime  when  the  dillereiice  of  the  nteaw  temperature  of  the 
<*R»t  ab»r-  jainc  years  docs  not  amount  to  a single  degree.  And 
h!l-^  W*  BO  also  with  deviations  from  the  average  mean  temper- 
tkn  Table,  ature  cd*  the  whole,  not  amounting  to  two  degrees  of 
Fahrenheit’s  scale,  there  are  differences  horn  the  average 
resnlt  of  Rain  exceeding  45  inches. 

I'oi^tnwfed  (550.)  As  a contrast,  however,  to  these  results  for 
with  the  »b>  the  Malabar  coast,  let  us  take  the  case  of  Manchester 
as  recorded  by  Dalton  in  (he  following  Table,  and  we 
M*n«h^**  find  that  with  quite  as  much  uniformity  in  tlie 
mean  results  of  temperature,  we  have  a mucJi  higher 
degree  of  regularity  in  tliose  of  Rain.  The  greatest 
deviation  from  the  mean  temperature  amounts  only  to 
2.S,  anil  that  of  the  Rain  but  to  7.6H9,  just  a sixth  part 
of  that  found  in  the  Tropics. 


Table  CXVIII. 


Gr«at«r(>ro>  There  seems  a greater  probability,  therefore,  of  arriv- 
balnilrtv  tif  ing  at  correct  conclusions  respecting  the  phenomena  of 
amviD;j  *l  Rain  in  the  temperate  regions  of  the  world,  than  in  those 
of  the  Tropics.  Mr.  floword  has  remarked  with  regard 
•pretinK  atmosphere  of  London,  that  the  warm  years  are 

lUiD  in  uniformly  dry,  or  Indow  the  average  in  Rain,  and  the 
temperste  cold  ones  unifonniy  wet,  or  above  the  average;  and 
that  there  is  probably  In  this  region  of  the  Earth  a close 
connection  between  the  mean  temperature  of  many 
years,  and  tlie  Rain  at  the  Elarth's  surface  which  attends 
them. 

(551.)  That  the  Rain,  however,  does  in  some  way  or 
other  (lecrea.«ie  with  the  latitude  is  apparent  from  the 
comparison  of  what  may  be  termed  neighbouring  dis- 
Sebov's  tricts.  In  Schow’s  inquiries  concerning  the  two  great 
comparuoa  divisions  of  Europe  situated  to  the  North  and  South  of 
of  uDcnint  Alps,  he  fixes  at  ib  Inches  the  mean  annual  amount 

aT  RaI  fk  ^ ^ 

CiMintriet  Rn»n  for  the  former,  and  35  inches  for  the  latter, 
Ncprth  Bad  although  these  numbers  must  not  be  taken  as  measures 
South  of  of  the  comparative  humidities  of  the  two,  on  account  of 

(heAlfo.  the  effects  of  snow  being  omitted  in  the  former.  The 

same  excellent  authority  also  adds,  that  (he  Rain  de* 
tcends  more  slowly,  and  with  greater  uniformity,  in  the 
VOL.  V. 


region  to  (he  North  of  the  Alps,  that  in  that  to  (he  M«t«ar 
South.  The  torrents  which  burst  suddenly  from  the 
clouds  in  that  part  of  Europe,  recall,  says  be.  the  phe* 
nonieua  of  the  miny  season  in  the  Tropics.  And  as  a 
contrast  also  between  our  climate  and  the  climates  of  cbawtief  gf 
the  Equator,  and  affording  an  indirect  confirmation  of  its  descent, 
the  decrcBse  of  Rain  with  the  increa.se  ^ the  latitude, 
we  may  add  the  remark  of  Malte-Rmn.  that  while  here 
the  drops  of  Rain  are  only  a few  lines  in  diameter,  in 
the  torrid  rone  they  reach  sometimes  almost  to  an  inch. 

(552.)  It  is  not  impoBsible  but  future  observations  Probability 
may  prove  that  the  greatest  amount  of  Rain  is  not  tb«U  liaeof 
found  at  the  Ei|uator  itself ; and  as  the  land  appears  to 
influence  so  considerably  all  the  precipitations  of  mois- 
turv,  that  the  line  of  maximum  Rain  will  be  found  in  Noc^of 
some  irregular  plane  to  the  North  of  it.  the^'ja. 

(553.)  The  magnitudes  of  what  may  be  called  the 
tropical  rivers  afford  additional  evidence  of  an  in*  Rvlsfion 
direct  kind,  that  the  amount  of  Rain  is  the  greatest  in 
those  climes.  There  must  be  a relation  of  some  kind  HwiMd 
or  other  between  the  annual  fall  of  Rain  and  the  dis-  fp«at 
charge  of  rivers.*  Mr.  Dalton,  indeed,  deduced  from  Amount  of 
some  of  his  inquiri^  respecting  Rain  and  evaporatian, 
that  in  England  the  Rain  and  the  dew  arc  equivalent  OAhoo'a 
to  the  quantity  of  water  carried  off  by  evaporation  and  "•“•^ksoa 
by  the  rivers ; and  he  infers  Irom  it,  that  as  Nature  acts  SJn  ^ 
upon  general  laws,  it  ought  to  be  regarded  as  the  case 
in  every  other  Country  till  the  contrary  is  proved.  This 
conditional  equation,  though  deduced  from  very  limited 
experiments,  would  seem  in  a high  degree  probable.  It 
seems  reasonable  that  the  quantity  of  humidity  dis- 
charged on  a given  surface  in  the  shape  of  Rain  or 
dew,  should  in  some  way  or  other  escape  fi*om  it,  either 
by  evaporation  or  the  discharge  of  rivers ; and  it  Is 
worthy  of  observation,  that  Nature  seems  to  have  made 
a provision  of  some  sort  for  it,  in  the  superior  discharge 
of  the  rivers  we  have  referred  to.  We  know  that  the 
proportional  dtschaige  of  these  rivers,  exceeds  those  of 
the  temperate  regions,  and  hence  confirms  the  indirect 
evidence  we  have  adverted  to. 

(554.)  In  thus  endeavouring  to  connect  the  fall  ofRain  Tb«  d*- 
with  the  latitude,  it  is  by  no  means  intended  to  infer  that 
the  descent  is  constant  through  the  whole  range  of  the 
same  parallel.  In  the  instance  of  the  .Malabar  observa.  JJJ 
lions  before  alluded  to,  the  average  of  which  is  1 23(  inches,  eousUot. 
we  can  hardly  suppose  the  sameextrmordlnar)  fell  to  pre- 
vail throughuut  the  whole  of  (hat  parallel,  in  the  middle  of 
the  Atlantic  or  of  the  Pacific,  because  the  average  ilescent 

* Th«  diacKuf(«s  gf  rivm,  pArtieuUriy  Uwae  bvignging  to  lh« 
trn]ikiJ  n-fpotu,  an  far,  bmrrTrr.  from  bnng  uoifunn,  nor  ar«  tb« 

■uperftciai  rilrun  uf  tbetr  hwina  br  any  cnvAiis  conwaaL  Jn  Rcn- 
iMfif*  Pa{xr  00  the  (ian^jni  ami  buniunpocrter  river*,  Pht/.  Tram§. 

I78t,  be  reoDArfca,  that  tbeir  cuuraea  are  ci>iitiuually  altrrinK,  iteep 
t«uk*  b«in|r  formwl  on  ibe  wdes  which  have.coocave  forntt,  aad 
Hbelvin^  kides  CD  thga*  which  are  convex.  Tli«  mitbrt  oftheJeb 
lioghy  riwr  baa  gnulually  rerooved  thicw-quarten  of  a nu^e  fur- 
ther down  (he  Gan^;  and.  *ccordiii|;  to  two  •urrera,  madr  iif 
a part  uf  the  uliacent  bank  of  (he  Gaa^^e*,  at  an  interrsl  of  tune 
yean  the  breadth  of  a mile  and  a half  bad  been  waahed  away. 

A mite  in  ten  or  twelve  year*  ia.  Rronel  think*,  the  uaiial  rate  of  co* 
croachment,  where  the  currmt  ttnkce  with  Ibe  greateat  force. 

Some  of  tha  Beu^  river*  have  indeed  totally  changed  thnr 
courve*.  The  Coaa  rirer,  i^qual  to  the  Rhino  in  maiputiMie.  once 
ran  by  Poriwah,  and  joiord  the  Garifpe*  o^>parile  Kajental.  It* 
juoctiuo  is  DOW  (ijrty.fite  milea  hitfhrr  Gutir,  Ui«  aueient  Cap*, 
tal  of  Benipil,  once  stood  oo  the  hanki  uf  Ibe  Gaotfea.  'Dwee  are 
(be  power*,  as  Mah«*Brun  obwrvr*.  which,  wt  m DwtioD  by  the  hand 
of  Nature  berwir.  and  io  wbuae  o]>rrat]uaf  ages  an  acruunted  a* 
raotaenU,  produce  sum*  of  tbe  great  ehaagvs  which  bar*  takeo 
place  oa  the  surface  of  Ibe  Glob*. 
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of  Rain  on  Uie  s«a,  ii  in  ^rnrml  than  on  the  land, 
and  certainly  so  in  the  caw  we  have  ciled,  infiuenced  a** 
the  humidity  must  be  by  the  Mirruunditif^  inuunlains 
and  live  woods  which  more  or  Ics*  cover  them.  The 
same  principle  is  moreover  cunHrmed  by  tlic  wcll*known 
fkct,  that  the  fall  of  Ruin  on  the  wa'Coast,  is  much 
more  considemlde  than  in  places  in  other  ivs|)erts  simi- 
larly circuu>»t»nced  in  the  interior.  According  to  some 
auttoritics,  tlie  moisture  of  tlie  air  decreasi's  in  a sort  of 
geometrical  series  in  proportion  a«  it  is  progressively  re- 
moved from  the  sea,  losing  onedhirrl  of  its  moisture  in 
the  first  four  or  five  hundred  miles,  a third  of  that 
wliich  remains  fur  another  interval  of  the  same  kind,  and 
IX-crease  of  so  on  ; but  such  a ratio  must  in  a great  measure  be 
conjectural.  We  have  a cumparisun  by  the  imlefaligahle 
Cotte,  made  between  the  sea-cua.st  and  the  interior, 
>»•*  coMt  to  though  not  confined  to  the  same  parallel,  and  which  tin- 
(he  ioicnor.  questionably  demonstrates  the  fii^.  Gottingen.  Paris 
( uo^wta-  and  Touluuse,  not  far  from  the  coast,  he  remarks,  have 
tins  exam-  an  average  fall  of  Rain  nnvounting  to  21.7  inches; 

whereas  at  Prague  and  Biida,  siluaUNi  in  Uie  very  heart 
of  Ktirope,  and  like  the  former  not  much  elevated,  the 
annual  deposit  is  only  15  inches. 

(555.)  But  while  in  places  placed  at  a considerable 
distance  from  the  Ocean,  and  nearly  on  the  sarm*  level 
with  it,  a decrease  in  Uie  annual  amount  of  Bain  is 
generally  fimnd  to  exist,  an  elevation  of  the  land  pro- 
duces a cuiiirory  etfect ; ami  occonlingly  mountainous 
CounUics  are  in  nil  coses  found  more  humid  than  those 
comparatively  more  level.  This  may.  at  first,  seem 
contrary  to  what  has  been  advanced  in  a former  ]>art  of 
Uie  Paper,  namely,  that  Uie  quantity  of  moi'^iure  ac- 
tually diminishes  in  some  laUo  of  (he  ascent ; but  fitim 
the  pexruliar  influences  which  mountains  exercise  on 
the  atmosphere  surroundiiig  them,  the  precipiUitioiis  of 
CsuMo.  moisture  and  the  magnitude  of  its  amount,  become  much 
more  frequent  and  considerable,  than  can  posNibly  be  found 
in  the  lower  regions  of  the  air.  The  great  mountain  chains 
of  the  globe,  indeed,  call  into  activity  the  real  sources  of 
Rain,  in  their  greatest  power.  To  say  nothing  of 
the  unequal  drcumslances  of  humidity  in  the  difierenl 
strata  of  the  air,  the  incessant  pluy  of  Uic  currents  gene- 
rated by  the  inequalities  of  the  Korlh’s  surface,  must  in- 
ceaaanUy  mingle  together  volumes  of  unequal  tempera- 
turea,  and  thus  create,  in  the  lapse  of  time,  a greater 
amount  of  Rain  than  could  be  produced  in  the  lower 
regions  of  the  olnioephere,  where  more  uniform  laws 
Etampltof  prevail.  In  our  own  Country,  Keswick  and  Kendal, 
K«f«wick  situsUed  among  mountains,  have  annual  amounts  of 
Kaiii  respectively  fi7.5  inches  and  54,  while  many 
places  in  the  interior  of  the  Country,  not  much  raised 
above  the  Ocean,  or  even  on  the  sea  coast  itself,  have 
r.acitrMt  of  hardly  25.  At  Puy,  situated  near  the  Mwiroes  of  the 
^7  Loire,  the  average  fall  of  Rain  is  29.5  inches,  while 
24.5  only  fall  at  Uie  seaport  of  Rochelle  near  iU  mouth  ; 
— affording  an  interesting  example  of  a comparatively 
small  increase  of  elevation  compensating  for  a great 
extent  of  distance  from  the  sea.  The  annual  fall  of 
Rain  at  Paris  also,  amounta  but  to  20  iiwhes,  whereas 
Geneva  discloses  a mean  result  of  42.6  inches;  and  (he 
(Jreot  Sr.  Bernard,*  the  highest  Meteorological  station 


Jd^oaUin- 
ou»  t^m- 
tries  nMMt 
humid. 


end  Kto* 
<UL 


K.»cheUc. 


(>f  Paris, 
tier  era, 
end  St 
Ucmard. 


• Mvlvorologicil  ebaerrattona  oa  high  nvonntaina  were  first  wig- 
^-•strd  hf  Um  cwiehratwl  Pictet,  ami  their  great  adrafita«$e«i  am 
uiupMlionaiila  The  Moolu  of  St  Bernard  hare  thin  a nuv  oppor- 
toMty  **f  adding;  (o  our  hnowledec  of  tiie  alnMMjibere.  \t'e  were 
hieltly  (rrsiifted  (■>  hear  of  the  kiodacMl  hoH|iiUble  reception  which 

Ut«  Meiubrrs  of  the  Bucietjr  of  Natural  Hielory  uf  Geneva  tveeiuod 


in  Europe,  has  an  annual  fall  of  no  less  than  t$3.I.*)  Ildeor. 
inches.  If  we  take  also  the  mean  result  for  Toulon,  ®hvy* 
Marseilles,  Ait.  Montpellier,  .\rles,  Nismes,  Cavaillrm, 
ami  Avignon,  places  sitnaleil  l»etween  the  parallels  of 
43^  «iul  44^  North,  and  but  little  raised  above  the  sea, 
and  compare  it  with  a similar  mean  derived  from  iml  of  ib« 
Orange,  Viviers.  liVons,  Villefranchc,  Bourg.  and  Ge-  •re.cwcn. 
nevB,  found  U'tween  the  |taraUels  of  44®  and  46®  North, 
but  situated  on  higher  ground,  we  shall  find  the  same  *■' 

truth  ronfirmed.  the  first  incbii  amounting  but  to  22.6  rxisrd 
inches,  and  the  latter  to  3 1 3 inches.  So  also  in  a series  above  the 
of  plaiTs  to  the  North  of  the  Alps ; viz.  Carlsnihe.  Man- 
heim.  .Stiittgard,  VVnrtxburg,  Augsburg,  and  Regens-  Carlwuhe, 
burg,  the  mean  amount  of  Bain  is  25.1  inches  ; whereas 
for  Zurich,  Bern.  I.AU'>^anne.  Peissenlierg.  and  Tejfernsee, 
nnscvl  much  higher  above  the  sen.  the  annual  average  i»  ivmpared 
40  inches.  If  again  we  descend  into  the  Lvmhartlo.  with  Ziw 
Venetian  plains,  near  the  A|>ennines.  (he  mean  of  eight 
places  givc*s  29.5  inches;  but  iu  the  central  plain  of 
Lombardy,  the  average  of  seven  places  is  raisctl  to  39  ]«,eU. 
inches,  and  at  the  very  ha.se*  of  the  .\lp«,  and  in  the  Lonjhiif,I.o. 
lower  valleys,  the  results  uf  twenty  plaees  raise  the  mean  Veortiau 
to  58.5  iiichra.  In  like  manner  the  mean  result  of  *s(m- 
observations  West  of  the  I.Agudi  Guarda  ia  42.1  inches, 
but  (o  the  East  of  the  same,  in  the  rbing  country  con-  _i^j„ 
netted  with  the  C'aniic  Alps,  the  average  ia  increased  to  |.om1)*rT]y, 
62.6  inches.  sodwith 

As  examples  of  a single  year,  where  the  elevations  of  . 

the  places  arc  known,  we  may  give  the  following. 

QM.thr.riU;»  Cwotiy 
?tw<k  in  »•»•«.♦  V«*r  We»lt« 

Venice rero  31. 9 inches. 

V’eruna. 232  feet.  35.0  Oiunla 

Tdina 3.59  64.7  romparfd 

Tolrorao  ....  153b  109. J 

(556.)  But,  although  more  Rain  falls  in  mountain- me  Al]>*. 
ous  (‘cnintries  than  in  Countries  of  the  plain,  it  is  never-  ExAmpli-tol 
thelevs  an  undoubted  fact,  that  liie  depth  of  Rain  is  * 
greater  at  the  bottom  ii4‘a  mountain  than  at  the  top,  and 
generally,  that  a greater  quantity  fells  close  to  the  ground, 
than  at  any  height  above  it  Dr.  Heberden  w as  the  first 
to  remark  this  phenomenon,  by  comparing  the  results  of  •tbuUom  of 
two  Rain-gauges  at  different  levels  about  a mile  from  ammioiam 
each  other,  the  Rain  in  one  of  them  ''oustantly  exceed-  »t  (t^. 
ing  the  Rain  in  the  other,  not  only  in  the  nveraj^‘  re-  Dr.  Hebw*. 
suits  Of  a month,  but  alimwt  every  time  it  rained. 

Desirous  of  tracing  the  anomaly  to  its  source,  he  had  cf 
three  gauges  constructed  precisely  similar,  and  one  of  K^m  st « 
them  placrd  on  the  square  part  of  the  roof  of  Westmin-  lower  kvvl. 
sler  Abbev.  and  at  such  a distance  from  the  Western  Ilia  rxprri- 
towers  as  to  be  but  little  influenced  by  them.  A noiher  »wnt  w«d» 
was  fixed  on  the  top  of  a house,  considerably  lower  than 
the  first,  and  a third  on  the  ground  In  a garden  belonging  * 

to  the  house.  A year's  olwervationa  gave  the  following  height*,  for 
resulU:  aaiuifJo 

Gauge  on  the  roof  of  the  Abbey. . . . 12.D99  inches. 

Ditto  on  tile  lop  of  the  house  18. 139 

Ditto  on  the  ground 22.608 

This  has  since  been  confirmed  in  a variety  of  forms  by 
many  observers.  The  best  series  of  observations,  how- 
ever, are  thoesc  of  the  Observatory  of  Paris,  under  the 
direction  of  the  able  and  iivdefetigable  Arago,  one  of  the 
rain-gauge.s  being  iu  the  court  of  the  Observatory,  and 

st  their  htatlH.  durini;  Ihc  im-vtinit  lately  held  in  (hat  lofty 
for  TarMKui  PhiU»oph«c»l  purport.  M.  <le  la  Rite,  tb#  •ueevHor  of 
Pictet,  haa  published  a very  iiuervstuig  accoup*  uf  it. 
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K«i*or- 

ol«^. 

Olarrv** 
tiuM  ttt 
Pahi  r«ir 

j-Mn. 
Same  Uw 
.lUu  (u  )■« 
Imvij  in 
the  wv\.ral 
moaihe. 


Mr.  How- 
otiMT* 

Tatina^  for 

ft|)antt 

dajra. 


the  Other  on  the  terrace  <rf*  that  nuble  builtling:,  2S  metres 
higher.  The  menu  of  twelve  years  gives  Uie  follawiiig 
results  for  the  two  pusiUuiis ; rtz. 

CrntiiDt-tm. 

For  the  terrace  of  the  Oltservatory  50.471 

And  for  the  court  of  the  OlwerviiUtry  ....  56.374 

(557.)  The  law  appears  to  hold  good,  not  only  in 
(he  mean  results  for  a series  of  years,  but  also  fca*  the 
ditferent  months,  as  maybe  seen  in  tlie  rollowingTablc. 
the  maximum  for  each  siuiniion  lieing  in  July,  but  the 
minimum  ot‘  the  terrace  in  November,  and  of  the  court 
in  February. 

Txblk  rxix 


M-m  AiMaat  R\in  tiff  I 

iRv  Mwral  MiMitki  at  tha  * 

Wit*  ISM.  ISM.  \ 
aad  |A:i9.  in  iS*  C«vt  t4  ikr| 
< >V*Rrt«lnrf  al  Paria  is  rvo  j 
limair**.  tM  itttftnr*  ot  I 
]<*aJ  of  the  t««  Ga'>a«« 
bnea  SB  tuRlm.  or  srarif 
Mian. 


3.S69 

3.694 

4.592 

5.464 

6.152 

8.797 

7.361 

4.706 

5.329 

4.035 

3.744 

3.649 


MmiK 

XtpM  AhmM  of  Rail 
Ilia  •avrral  M.<nih*  of  i 
YranlOM.  IS^.  Iml.a 
IMS,  oa  UiR  1 «rr*<«  «C 
UWr«*t»*y  u Para  1 
wiintfaa. 

Januarv  . . 

3.571 

February. 

3.264 

March  ... 

3 978 

April  .... 

4.927 

May 

5. 596 

J une  .... 

3.601 

1 Jutv 

7.164 

August  . . 

4.341 

September 

5.037 

October  . . 

3.590 

November 

3.U34 

Oecember 

3.266 

(558.)  The  same  law  may  likewise  be  traced  in 
individual  observalkma,  as  the  next  Table  illustrates, 
and  which  ia  due  to  Mr.  Howard. 

Table  CXX. 


(559.)  In  two  of  the  results  containet!  In  the  pre-  MHrar- 
ceding  Table,  e<?.  those  on  the  2Hlh  and  29th  erf*  ()cto-  oHq- 
her,  it  will  be  perceived,  that  an  equality  wa.s  lound  in 
the  upper  and  lower  gauges,  hui  in  all  Uie  others,  the  ex- 
cess  was  ibumi  in  the  lower  gauge.  There  are  itistaitcvs,  ^ 
however,  exceptions  to  the  law  now  under  oonsideratioii, 
in  which  the  upjver  gauge  gains  the  most,  but  they  are  x» 

very  rare.  Acconling  to  Howanl,  this  will  be  found  to  th«  U«  et- 
be  Uie  ca.se,  when  the  source  of  Rain  is  high,  and  the  }4aned. 
lower  air  so  dry,  that  the  evaporating  power  exercising 
iu  influence  on  each  drop,  must  occusiou  a diminution 
in  the  amount  of  Rain  Tlie  cause  here  a<wigncd  must,  Ptulow>- 
however,  l»e  received  with  caution,  els  Philosi>phers  are 
by  no  niraris  agreed  on  the  point;  and  witlj  a simibr 
linnuition  must  (he  sc4u(ions  that  have  been  olfei^d  of  this,  or  of 
the  excess  in  (he  lower  gauge.  Arago, — and  he  is  with-  ihi-tarrvii...« 
out  doubt  a very  great  authority,  remarks,  that  the 
sup(Mnition  advanced  by  some,  of  the  descending  streams 
of  moisture  reaching  the  Earth  in  puraMel  directions 
less  removed  from  the  peqtendicular,  cm  account  of  the 
diminished  action  of  the  wind,  is  far  from  satisfactory. 

The  idea  that  the  drops  of  Ruin  augment  in  mag- 
nitude. by  appni|)haLing  to  themselves  some  of  the 
humidity  belonging  to  the  atmospheric  strata  comprised 
between  the  two  rain-gauges,  he  holds  to  be  fallacious 
also,  and  to  this  it  has  lieen  likewise  objecteil,  that  the  dif- 
frrence  is  equally  found,  when  the  hygrumeter,  during 
Rain,  does  not  mark  saturation.  Boisgiraud,  indeeci, 
accuunts  for  (his  latter  difBcuity  by  observing,  (hat  tlic 
Rain  is  ^nrrally  sufliciently  cold,  relatively  to  the  atmo- 
tqihere,  to  cause  a precipitation  of  vapour  from  the  sur- 
face of  each  atmospheric  stratum,  ami  thus  to  augment 
the  quantity  of  sensible  humidity,  even  w hen  t!ic  hygro- 
meter is  far  removed  from  the  limit  of  perfect  saturation. 

And  in  the  same  way  he  explains,  liow  it  sometimes 
happens,  that  the  air  is  not  saturated  after  a shower  of  a 
long  continuance.  Mr.  Gough  has  remarked,  that  the 
quantity  of  Rain  at  different  heights  appears  to  him  to 
ije  nearly  as  the  height  of  (he  plane  of  congelation 
above  the  gauge. 

(500.)  it  appears  from  the  last  Table,  that  about  Impiiry 
ooc-fourth  of  the  Rain  which  fell  during  llie  terra  of  «®«wuiiig 
observ'ation,  was  formed  within  43  feet  of  (he  Earth’s 
surface ; and  it  appears  also,  that  this  quantity  is  sub- 
ject  to  very  great  diversity.  In  the  next  Table  we  have  boighto. 
given  the  monthly  differences  between  the  results  of  the 
higher  and  lower  gauges  for  the  Paris  observations  for 
the  years  1626.  1827,  1528.  and  1829.  and  in  which  it 
may  be  remarked  that  the  greatest  disoordances  exist 


Table  CXXI. 

H^renrex  ia  Cfntinetm  Mwetn  JUmuUm  of  higher 
and  l<mrr  Gaxtfiet  for  Uu  Yfort 


1826. 

IH27. 

1628. 

1829. 

January  ... 

.120 

.375 

.525 

.170 

February . . 

.585 

.300 

.595 

.240 

March 

.285 

1.207 

.790 

.174 

April 

.620 

.835 

.280 

.490 

May 

.430 

1.575 

.210 

.010 

June  

.070 

.110 

.425 

.180 

July 

.255 

.190 

.205 

.140 

August  ... 

.384 

.130 

.600 

.345 

September  . 

.305 

.235 

.130 

.495 

October  . . . 

.525 

.745 

.030 

.460 

November  . 

.865 

.565 

.230 

. 180 

December . • 

.810 

1 . 220 

.190 

.080 

Q 2 
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ReUlioa 
bertwrai 
Ram  on 
th»  {i^OUDd, 
«n4  that 
fimnnl 
within 
Minie  cleft* 
ait«  beif^ht 
Above  it 


Not  coo* 
•taot. 


Hf.  How 
anfa  at* 
lampt  to 
deduce  a 
corractioa 
Ibrit. 


Not  aalw 
factor}'. 


U/«wanfi 
rorrartiodft 
fur  ttw  dip 
ferant 
moalhs. 


In  the  case  of  May  for  1827  and  1S29,  the  quanti- 
ties actuaUy  formed  in  the  vertical  sjtare  Wtweeti  the 
two  fTauges,  wore  in  the  ratio  of  lh7  to  I,  whereas  the 
whole  quaniiea  of  Rain  clepositcil  at  the  two  elevations 
did  but  little  exceed  5 to  1. 

(561.)  In  the  next  Table  we  hare  the  actual 

amounts  of  Rain  deposited  at  the  lower  station,  and 
likewi'^e  tlte  absolute  quantities  formed  in  tl»e  vertical 
' S(»aLe  between  Uie  two  stations.  The  ratio  of  these  is 
pven  in  llie  third  column  of  the  Table. 

TABtF.  CXXII. 


Y»in. 

Anxwl 
«r  lUln  IM  tw 
Coan  lA  M«- 
timet  T«». 

A»nq«'  QMDruy 
(ll  Raia  iMrm-u 

•A  tW 

•pAl'w  of 
WetKk. 

RAtio  of  1X«  two. 

1826 

47.2m) 

6.254 

100  to  13 

1827 

57 . 585 

7.487 

loo  to  13 

1828 

62.765 

4.230 

100  to  7 

IH29 

58.8H9 

2.914 

100  to  5 

Mean  of  the| 
twelve  years 
aho\e  given.) 

56.374 

5.903 

100  to  11 

(562)  Fmm  this  Table  also  it  maybe  inferred,  a* 
well  as  from  Talde  CXXl.,  that  the  quantity  of  Rain 
actually  formed  wtUiin  the  ran|^  of  some  constant  ele- 
vation is  exceedin(i:1y  variable,  and  that,  therefore,  very 
considerable  caution  is  neccr«ary,  in  endeavouring  to 
deduce  the  quaiitity  of  Rain  actually  dcpusitccl  on  the 
ground,  from  the  resulta  affonled  by  a rain-gnuge  at 
any  altitude  above  it.  Mr.  Howard  has  aitem|Hed, 
by  the  aid  of  Table  CXX.,  to  deduce  a correction  oflliis 
sort,  ami  to  apply  it  to  the  Royal  Society  register  from 
1797  to  1806,  by  increasing  the  average  annual  arnoum 
in  the  Socicty*s  gauge,  which  is  elevated  75  feet,  iinm 
19.355  inches,  to  25.577  inches,  the  quantity  thus  pre- 
sumed to  fall  on  the  ground.  Tlic  ratio  cmplnyevl  was 
that  of  28  to  37,  or  lOO  to  132,  making  the  mean  incre- 
ment  of  Rain  32  for  an  altitude  of  75  feel ; whereas  the 
average  increment  deduced  from  the  Paris  olwervations, 
and  1^  a greater  ditferencec/  altitude,  amotmted  only  to 
ll.  Mr.  Howanl's  observations,  indeed,  were  too 
limited  in  this  respect  to  afford  a correct  ratio;  and  it 
may  be  remarked  resjjccting  his  comparison  of  the  ave* 
rage  Ram  for  each  month,  that  while  ihovc  deduced 
from  the  Royal  Society's  gauge  for  the  period  lietween 
1797  and  lS06,  were  confined  to  a constant  altitude  of 
75  feet,  those  of  his  own  from  1H07  la  1816,  were  many 
of  them  43  feet  above  the  groiind  and  uncorrected,  and 
the  rest  on  a common  level  with  it.  In  addition  to 
this,  it  is  hanily  proper  to  compare  together  observa- 
tions made  in  different  localities,  unless  they  )iusse>H 
some  principle  in  common,  in  the  present  case,  either 
elevation  or  time.  Mr.  Howard  has,  however,  con- 
structed a Table  of  monthly  amount-H  of  Rain,  corrected 
for  the  surface  of  the  ground,  in  which  the  rate  of 
nllowatM:e  is  made  to  increase  from  0.05  of  an  inch  in 
July,  to  0.50  in  January,  ami  decreasing  again  through 
the  remaining  months  in  like  pnrportion;  the  rale  of 
gradniinn  being  O.IO  in  Spring  ami  Autumn,  and  0.05 
ill  Summer  and  Winter,  ilc  remarks,  “ that  Uic  de- 


ficiency in  the  Rain  collected  at  the  higher  level,  from 
whatever  cwuse  or  causes  proceeding,  is  very  small  in 
the  midst  ol'  Summer,  and  increases  as  we  lecTde  in 
either  direction  towards  Winter.  In  the  f rmer  season, 
the  showers  fall  mostly  from  elevated  rkmds,  and  the 
lower  atmosphere  is  generally  clear  of  that  misty  prrei- 
pilalion,  which,  in  the  Winter  mouths,  must  confnbuie 
something  considerable  towards  the  prc»duc1  at  the 
ground.”  Mr.  Dalton  found  that  a gauge  fifty  yards  I*-*!* 
high,affonicd  in  Summer  two  thirds,  and  in  Wintermw- 
half  a.s  much  ns  a gauge  on  the  level  of  the  grotiml.  gimgeH  i'.<v 

(563.)  A method,  therefore,  hy  which  the  results  of  thtfewnt 
a rain-gauge  fixed  at  a given  elevation,  can  l»e  reduced 
to  whut  they  would  have  been,  had  the  gauge  tieen  en-  Jlodror 
tirely  on  a level  with  the  ground,  is  still  a desideratum,  ewrtftmg 
It  must,  with  very  few  exceptions,  be  at  all  times  an 
incremeuL.  but  one  of  a most  variable  kind,  subject  to 
great  alierrations  in  the  same  locality,  and  dilfering  also  a «ie»Kkr«* 
with  different  localities.  'Flic  Paris  oliservations  are  *«*“• 
the  only  ones  yet  known  to  us  where  Utc  olrMTvations 
arc  registcierl  on  a systematic  plan  ; and  wc  may  hope 
to  receive  from  the  hands  of  their  distinpiished  observer, 
when  time  shall  have  enabled  him  to  extend  them,  the 
element  we  so  much  desire,  at  least  lor  the  locality  of 
l*aria.  In  the  mean  time  we  may  remark,  with  what 
very  great  caution  the  results  of  Rain  published  in  our 
different  Journal  ought  to  lie  received. 

(564.)  The  phenomenon  discovered  by  Dr.  Hclrer- Th»  phet*©- 
den  is,  therefore,  entirely  the  reverse  of  the  principle 
which  guides  evapomiion  at  rlifferenl  heights.  The^^^pf 
results  of  the  latter  are  increased  by  elevaliug  the  sur-  giAt  ofrv»* 
face  producing  the  v apour,  but  the  amount  of  Rain  is  porAinm  fur 
almost  universally  diminisherl. 

(565.)  The  amount  of  Rain  in  any  parallel,  although 
presenting  an  average  result  for  Home  definite  period,  ”®*. 
as  a year,  is  nevertlieless  not  precipitated  with  tini-^jil,y^ 
formity  during  that  time.  In  acme  regiuni  the  Rains  furmity 
are  confined  to  particular  periods,  descending  almost  Jq  ^ 
incessantly  with  very  great  violence ; whilst  in  others,  giom  ran- 
tfaey  may  lie  said  to  be  diMributed  over  the  whole 
year,  exhibiting,  however,  in  ita  two  general  divLsiona 
of  the  first  and  last  six  months,  some  considerable  excess  others 
in  the  latter.  The  great  amount  of  Rain  that  falls  at  Uittnbuiwi 
Bombay,  descends  in  June,  July,  Augvist.  September,  <w«rs»bule 
and  October,  very  little  appearing  in  the  other  muntiia;  )'*"* 
whereas  on  the  oppuaile,  or  Coromandel  coast,  such  K<Ajnpl«of 
are  the  peculiar  effccls  of  the  mountain  chain  of  the 
(ihauts,  i1k>  wet  and  dry  scasom  occur  at  opposite  peritNls  of 

of  the  year.  Thus  the  seasons  of  excessive  conden*  MaIa^-at 
sation,  and  those  dUtinguished  for  serene  and  cloudless  ami  Coiw 
weather,  succeevl  alternately  on  either  side  of  the  great  "*a“d«l 
peninsiila  of  India.  But  if  we  advance  into  the  more 
temperate  regions  of  the  Earth,  wc  shall  arrive  at  a 
different  arrangmicnt  of  things.  In  every  place  we 
shall  find  Rain  precipitated  during  each  month  of  the  mu«iih>  of 
year,  and  at  a great  many  an  excess  of  quantity  in  the  tlM  yoAr. 
la-st  six  moniJis  of  the  year,  'fhia  last  truth  may  be 
confirme*!  by  referring  U>  the  following  Table,  the  mean 
of  the  whole  giving  a relation  of  lO  to  14.  We  per- 
ceive even  from  Liverpool  and  Lancaster,  that  the 
results  for  the  first  aix  months  lieing  denoted  by  lU, 
those  for  the  remaining  months  require  the  proportional 
number  16. 
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Mriww  Table  CXXIll. 

3fw«  'ReauUt  of  iht  QuaniUin  of  Aam  faltinf^  tkf  firtt 
111>u»raiivc  and  last  Wj  Months  of  the  Tear  at  different  Places. 
T*Wf.  


Nun*  of  I*Is^- 

of  V«af«* 
ObM^fvs- 
lins«. 

R»la  Sr*t  Sts 

Ym  is 
is  b-x. 

Raia  but  Six 
Mosihssrihe 
You  ia 

RahoaTihf 
R^ilta  for  lbs 
Two  ParioAk. 

Manchester 

33 

14.383 

21.757 

10  to  15  ‘ 

Liverpool  . 

18 

13.010 

21.081 

10  tn  16 

Chatsworih 

16 

11.652 

16.012 

10  (0  14 

Lanca.vtcr  . 

20 

15.3SI 

24.353 

10  to  16 

Kendal  . . . 

25 

22.764 

31.180 

10  to  14 

l>umfrirs. . 

IS 

15.655 

21.264 

10  to  14 

(iIa.«eow . . 

17 

8. 483 

12.848 

10  to  15 

London . . . 

40 

8.539 

12.147 

10  to  14 

Paris ..... 

15 

S.845 

11.031 

10  to  12 

Viviers  . . . 

40 

15.223 

20.989 

10  to  14 

Mean  of  all  Places. 

13.245 

19.06H 

10  (0  14 

Ur.  I)*l«  (S66.)  With  )iis  usual  ingenuity,  Mr.  Dalton  has  en- 

tufl’i  expl^  detTour^  to  account  for  the  excesa  in  question.  In  the 
pf  it  njoiith  of  January,  he  says,  tlie  vapour  actually  con- 
tained in  the  air,  amounts  to  about  three  inches  of  water, 


whereas,  in  July,  it  is  seven  inches ; the  atmosphere  Mttrar- 
ccmtaining  thus  in  the  latter  month,  four  inches  of  water  «l«Ky* 
more  than  in  the  tormer.  Hence  supposing  the  mix- 
tureoflhe  aerial  currents  in  both  tlie  intervening  periods 
to  be  the  same,  the  rain  ought  to  be  four  inches  less  in 
the  former  part  of  the  year  than  in  the  latter,  producing 
a diSerence  of  eight  indies  in  the  whole,  and  which  for 
Manchester,  tlie  residence  of  that  distinguished  man. 
deviates  not  very  widely  from  the  truth. 

(567.)  Of  tlie  quantities  tailing  during  the  successive  Amounts 
months,  the  results  are  necessarily  very  variable.  The 
means  of  twelve  years*  oh8er\’8tions  for  Bombay  afford  ** 

the  following  results : 

June 24.00  inchea 

July 2S.9f» 

August 19.87 

September .........  14,06 

October 1.26 

the  greatest  being  found  in  June  and  July,  and  de- 
clining to  a very  small  amount  in  October.  But  in  the  Run  Car 
temperate  regions,  the  precipitations  will  not  only  be  *^*®*^*. 
found  much  diminished  in  amount,  but  their  arrange- 
meiit  ver>'  different  also.  A few  results  are  thrown  into  UMr^aii 
the  next  Table. 


Table  CXXIV. 


Uoalht. 

baliwi'a  fU>«lu 
for  Maarb^Ur. 
Maas  of  S>  Y«art 
in  iacafa. 

RAtraH'*  RnotN 
lorl^saiiin.  M«>as 
riwa  l?C  loliHM. 
h iarb^a.* 

Haward'a  fUaalu 
far  Inatlss.  Mans 
fro«  1M7  M ISIS, 
la  >Bcb«h* 

Hsward'*  Ra*a]t« 
(br  JjtutlAO.  Mnas 
fisai  1797  lu  HIS. 

is  iarks*,* 

Mr.  baaw^l‘a  tU. 
mIu  (or  l.ootlua. 
MeaBofS  Yratx 
IB  ixabaa. 

Mr  Ra- 

Mtta  (ai  Pcaaanra. 
Mraa  af7  V«»r*. 
laiaebra. 

Mr.  AAU*a 
Ratal  es  for  Hdin- 
hqrsS.  N(«a  of 
TVranin  iarVn. 

January..  . 

2.253 

2.011 

1.907 

1.959 

1.4S3 

3.832 

1.59 

February . , 

2.&07 

1.320 

1.643 

1.4S2 

0.746 

3.257 

1.40 

March  . . , , 

2.112 

1.057 

1 . 542 

1.299 

1.440 

3.876 

1.60 

April 

1.915 

1.666 

1.719 

1.692 

1 .786 

1.819 

2.04 

May. 

2.698 

1.608 

2.036 

l.«2i 

1.353 

3.064 

1.71 

June 

2.206 

1.876 

1.964 

1.920 

1.830 

2 145 

1.62 

July 

3.400 

2.683 

2.592 

2.637 

2.516 

2.963 

3.13 

August. . • « 

3.307 

2.117 

2.134 

2.125 

1.453 

3.496 

8.86 

September  , 

2.984 

2. 199 

1.644 

1.921 

2.193 

3.437 

2.05 

October , . . 

8.734 

2.  173 

2.872 

2.632 

2.073 

5.614 

2.40 

November  , 

3.378 

S.360 

2.637 

2.998 

2.400 

5.186 

2.80 

December. . 

3.369 

2.365 

2.489 

2.427 

2.426 

6.011 

2.22 

TWir  mail.  From  this  Table  it  appears  that  the  maximum  result 
tnurn  uid  occurs  at  Manchester  in  July;  in  London,  ac- 

i^ulu!^  cording  to  Howard’s  first  and  third  means,  in  Novem- 
ber, but  in  his  second  mean,  tn  October.  Mr.  Oaniell 
finds.  Ikowever,  the  maximum  in  July  for  the  metropolis. 
At  Penzance,  the  greatest  result,  according  to  Mr.  Giddy, 
is  in  December ; and  at  Eldinburgh,  by  Adie,  in  August 
Of  the  minimum  results,  April  belongs  to  Manchester 
and  Penzance ; March  for  all  the  three  periods  of  How- 
ard ; and  February  for  both  Daniel!  and  Adie. 

(b68.)  A rigid  eompartiion  of  the  months  can  only 
however  be  m^e  by  r^uclng  them  to  uniform  lengths, 
uniform  FUugtrgues  has  done  (his  with  respect  to  bis  lung- 

continued  observations  at  Viviers,  by  regarding  the 
months  as  equal  to  30  days  10.5  hours,  and  from  whidi 
he  has  deduced  (he  following  results,  the  mean  annual 
quantity  of  Rain  being  taken  as  unity. 


* Thew  results  vers  corrvctsd  by  Howard  fur  the  eWvstfoa 

cordbgto  tiw  method  before  ezpUiocd. 


Table  CXXV. 


Moalha 

Pfiipon  final 
RsMlta. 

Maaite. 

Pro|M(iioaal 

RetnJit. 

January  .. . 

0.0716 

July 

0.0544 

February . . 

0.0541 

August. . . . 

0.0679 

March  .... 

0.0557 

September  . 

0.1236 

April 

0.0802 

October  . . . 

0.1370 

May 

0.0847 

November  . 

0.1250 

June 

0.0765 

December  . 

0.0693 

Proper- 
liootU  re- 
j suits,  the 
snauftl 
Rain  t>eti»g 

su|T()Owd 

unity. 


The  maximum  amount  here  belongs  to  October,  and 
the  minimum  to  February.  The  month  of  May,  the 
author  the  Table  remarks,  comes  nearest  the  n»ean 
result  of  forty  years  for  the  Rain.  In  projecting  the 
results  graphic^ly.  M.  Flaugei^ueB  obserred  that  the 


Digitized  by  Google 


118 


M E T E R O L O G Y. 


IJdcor- 

olug)-. 


Pn>por. 
tiotul  n»> 
fuhs  for 
the  qtur> 
tm  of  Um 
ye*r. 


Rain  curve  hod  two  minima  ami  two  maxima,  the 
fiwmer  cofrespomlinf?  to  February  and  July,  and  the 
latter  to  May  and  Oclolier.  It  ia  worthy  of  remark 
also  bow  cloaely  the  minima  approach  to  each  other,  and 
moreoxer  that  they  belong  iieariy  to  the  coMckI  and 
hottest  seaMona  of  the  year.  Tlie  maxima  seem  ROtne- 
whut  In  aecurd  with  the  mean  (emperature  of  the  year. 
By  comparinsT  dilFcrent  places,  thia  active  oiswrxer  ima* 
(tint's  that  tlie  lirst  maximum  is  the  frreatt'st  in  ('ouniriea 
situaU'd  near  to  the  Ocean,  and  the  aecond  in  those  re* 
gions  near  the  basin  cd'  the  Mediterranean. 

(569.)  The  results  deduced  by  the  tame  oliiierTer  fc»r 
the  four  quarters  of  the  year,  takin|^  Decenilier,  January, 
and  February  for  Winter,  and  the  remaining  munths  in 
classes  of  three  for  the  other  seasons,  still  dcnuling  the 
whole  amount  of  Rain  by  unity,  are  the  followin^^ : 


Winter 0. 1937  inches. 

Spring; 0.2‘il7 

Summer  ........ . 0.2001 

Autumn 0.3545 


Mr.  Howard  a absolute  results  for  a like  arrangement 
of  Uie  sea-sDiis  arc. 


Winter 5.S68  iii^cs. 

Spring 4. 813 

Summer 6.052 

.\utumn 7.441 


Cotapvi'  (&70.)  On  the  com|)anitirc  quantities  of  Rain  falling 
son  of  Raia  i>y  day  and  by  niglit,  Howard  has  remarked  that  of  45 
^ ^ inches  of  rain  which  fell  in  the  space  of  thirty-one  lunar 

^ " revolutions,  a portion  of  it,  amounting  to  21 .94  inches, 

had  been  .separated  for  the  day  and  the  night,  the  for- 
mer amounting  to  8.67  inches,  and  the  latter  to  13.27. 
Acconling  to  this  experiment  llte  rain  by  day  amounts 
to  about  two-thirds  of  that  by  night,  but  such  a ratio 
caitnol  be  general.  Mr.  Danicll  ho.s  also  remarked  that 
a greater  amount  of  Rain  falls  while  the  Sun  t»  below, 
than  while  it  is  above  the  horizon. 

Number  bf  The  number  of  rainy  days  is  the  least  at  the 

muyday*-  F.quator,  and  increases  in  proportion  to  the  distance 
I^AKtattbe  ffooi  It.  According  to  C’otte,  the  mean  number  of 
rainy  days  i»  78  between  the  parallels  of  12®  and  43° 
vfth  the  North  latitude ; and  that 
Utituilc.  From  43°  to  46°  the  mean  number  is  103 


46°  to  50° 134 

50°toe0° 161 


(572.)  For  our  own  climate,  Mr.  Howard  remarks, 
that  on  an  average  of  years,  it  rains  nearly  every  other 
day,  inure  or  les-s  and  that  the  proportion^  number  of 
days  on  which  it  rained  in  the  dilfereiit  mouths  are  as 
follows : 

T*»ie  t XXVI. 


If.teor. 


Howard's 
rfsidu  fur 
tarny  dayi 
of  the 
muiUha. 


MrtniV*. 

XllMibt. 

Dtyv 

January  .. 

14.4 

July 

16.1 

February . . 

.August. . . . 

16.3 

March  .... 

li.7 

September  . 

12.3 

April 

14.0 

( October  ..  . 

16.2 

May 

15. H 

1 November  . 

15.0 

June 

11.8 

1 December  . 

17.7 

(573  ) Tlte  mean  of  forty  years*  obsenallon  at  Vi-  NiimUr  uf 
viers.  gives  95  rainy  dajs  in  the  year ; but  by  dividing  f»*“>  day*, 
this  long  period  into  fimr  decades  os  follows,  it  is  found  ” vifwn^ 
tliat  the  number  of  rainy  days  sensibly  increases.  inervawa. 

DvcMlet.  lUuiy  Days. 

1778—1787 830 

17hS— 1797  947 

179H— 1807 1062 

180^— lbl7 1082 


Tlic  Tables  from  which  ihMe  results  have  been  oh-  Remarka 
tained.  Inform  us  also,  that  the  sum  of  the  rainy  days  of  ^ 

Winter  and  Spring  at  this  place,  is  nearly  etjual  to  those 
of  Summer  ami  Autumn  ; and  moreover  that  the  num- 
ber of  rainy  days  during  Autumn  and  Winter,  is  to  the 
number  of  rainy  days  during  Summer  and  Spring,  as 
nine  to  seven.  By  projecting  also  the  monthly  results 
for  the  days  of  Rain,  the  resulting  curve  was  found  to 
have  two  minima  and  two  maxima ; the  Arst  minimum 
belonging  to  February,  the  first  maximum  to  A]>ril,  the 
second  minimum  to  August,  and  the  second  maximum 
to  Decemlier.  An  additional  remark  of  Mr.  Flau- 
gergues  Is  also  w orth  recording,  that  during  the  forty 
years  (d‘  observation,  the  days  of  the  year  on  which 
it  has  rained  the  ofiene«t  are  October  31st,  on  which 
it  rained  twenty-three  times,  and  Nov.  4th  twenty-one 
times. 

Mr.  Giddy’s  observations  for  Penzance  contain,  how-  Ur.Gtddy'e 
ever,  the  most  minute  information  on  this  subject,  and 
which  we  have  therefore  thrown  into  the  next  Table, 

We  ardently  hope  that  lie  may  continue  them.  Fbcosoc* 


Table  CXXVH. 


lifottlx. 

Partiil 

SliawTT  1 

Hfei] 

Saoir 

MUtr 

RtitT 

Nambar  of 

W«t 

Shown. 

IHifo, 

Shawm. 

Uwyf. 

Rate. 

Day*. 

v*r*. 

D«f». 

Day*. 

January  . . . 

61 

23 

23 

20 

7 

32 

93 

76 

651 

335 

316 

February , . 

52 

22 

26 

u 

0 

33 

104 

66 

593 

812 

281 

67 

14 

25 

8 

0 

16 

98 

51 

651 

279 

372 

April 

6S 

18 

27 

0 

0 

16 

64 

35 

630 

227 

403 

May 

72 

n 

7 

0 

0 

21 

126 

37 

661 

273 

378 

June. ..... 

70 

6 

5 

0 

0 

14 

86 

16 

630 

197 

433 

July 

65 

16 

1 

0 

0 

SO 

98 

40 

651 

244 

407 

August .... 

88 

14 

0 

0 

0 

22 

IIU 

S3 

651 

267 

884 

September  . 

86 

16 

5 

0 

0 

13 

97 

34 

630 

251 

879 

October  . . . 

79 

38 

17 

1 

0 

16 

100 

70 

661 

321 

960 

November  . 

86 

30 

22 

3 

0 

26 

107 

82 

630 

356 

274 

December. . 

84 

35 

43 

13 

0 

16 

100 

92 

651 

383 

268 

1 878 

237 

200 

56 

254 

1182 

631 

7670 

3446 

4226 
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MmImic.  (^'74.)  Mr.  Howard  remarks  that  about  one  year  in 
oloR)-  five  may  be  said  to  be  subject  to  a dry  extreme,  and 
one  in  ten  to  a wet. 

Kt^UtUn  of  (h75.)  There  is  a conoectiun  of  «onie  kind  between 
}>arTicuUr  particular  winds  and  the  amount  of  Rain  in  most  locali* 
vitMb  and  Some  winds  are  proverbially  wet,  an<l  others  dis- 

Honwii's  tinsuished  as  dry.  Accordin|C  to  >!r,  Howanl,  a wind 
retulu,  for  between  North  and  East,  in  London,  is  connected  with 
Lumiun.  our  driest  reason,  about  the  vernal  etjuiuux ; and  a 
wind  l>etwccii  South  and  West,  with  the  wet  season  fi)l- 
lowinfT  live  autumnal.  The  following  are  bis  results  ibr 
ten  years. 

Tablr  cxxvm. 


K.-K. 

a.— w. 

W.i-N. 

Vir. 

AmmI  Aveant 

Dsr*. 

D*r^ 

Dfepi. 

Dtfs 

Day*. 

■or  tWA)r<(iiJ«.l 

1807 

61 

34 

113 

114 

43 

20.14  j 

1808 

82 

39 

lOB 

103 

35 

23.24  I 

1809 

68 

50 

123 

91 

33 

25.28 

IBIO 

81 

72 

78 

83 

41 

28.117 

IBll 

58 

5S» 

119 

93 

36 

24.61 

1B12 

82 

66 

93 

91 

34 

27.24 

1313 

76 

53 

92 

124 

2U 

23.56 

1814 

96 

65 

91 

96 

17 

26.07 

1815 

68 

36 

121 

107 

33 

21.20 

1S16 

64 

66 

106 

102 

28 

32.37 

Means. . 

74 

54 

105 

100 

32 

25.18 

lUmrtrln  This  Table  presents  some  relations  between  tlie  winds 
on  Umcib.  and  the  annual  amounts  of  Rain.  In  the  driei«t  vear 
of  the  whole,  observes  Mr.  Howard,  rii.  I<b07,  the  clas^ 
N.'-*£.  is  nearly  double  the  class  of  £. — S. ; and  in 


1815,  the  next  distinguished  for  its  dryness,  a similar 
relation  prevails.  In  1HU8,  which  is  the  next  in  the 
order  of'  humidity,  the  former  is  rather  more  than  double 
the  latter. 

In  1816,  on  the  a)ntrary,  being  the  wettest  year,  the 
class  of  E. — S.  winds  exceeds  those  of  N. — E. ; m 
1814,  it  has  iwo^thirds  the  amount  of  the  latter;  in 
I8W,  three-fourthn ; and  in  ISIO,  the  remaining  wet 
year,  the  amount  approaches  to  within  a nmtn  of  il.e 
N. — E.  And  with  reganl  to  the  Wcaterly  winds,  the 
class  W. — N.  falls  off  irradiially  during  the  three  years 
following  1807,  while  the  annual  Ruin  augments  from 
year  to  year;  and  in  four  of  the  remaining  years,  its 
number  is  above  the  average  in  the  dry  >ean,  and  below 
it  in  the  wet  ones. 

(576.)  Penzance  is  a place  remarkable  for  the  diver- 
sity of  ib)  individual  results,  as  regards  the  relations  of 
the  winds  to  Rain,  and  its  peculiar  locality  wcsild  seem 
to  account  for  it.  The  County  of  Cornwall  diminishing 
from  the  line  of  its  junction  with  Devon,  leaves,  at  last, 
Penzatvee  in  a localiiy  which  may  be  almost  said  to  be 
surrounded  by  the  sea.  On  the  South,  tlie  deep  inden- 
tation of  Mount's  Buy  canries  into  it,  witliont  any  oppo- 
sition, all  the  humidity  (hat  tite  long  expanse  of  water 
which  stretches  from  its  shores  can  affoid ; and  on  the 
other  (mints,  the  land  can  produce  but  little  effect  in 
diminishing  the  humidity  of  the  air.  The  atmosphere, 
however,  which  rolls  from  the  We>tern  Atlantic  on  the 
bold  promontory  of  the  Land's  End,  must  necessarily 
be  higher  eharge<l  with  muiMurc,  than  (hat  which, 
coming  from  the  i'onlincnt  of  Europe,  may  have  its 
humidity  in  some  degree  increased  by  tiie  waters  of  the 
English  Channel.  Accordingly  wc  shall  find,  by  omit- 
ting the  very  rare  ca*cs  ap|>rrtaining  to  the  Northerly  and 
Southerly  winds  in  the  next  Table,  that  the  Rain  be- 
longing to  the  winds  of  a decidedly  Westerly  character, 
excv‘eds  that  of  (he  Easterly  winds,  in  a ratio  of  nearly 
three  to  one ; the  amount  of  rain  ibr  the  former  winds 
during  the  seven  years’  ob^rvations  being  216.6  inches 
and  the  latter  77.4  inches. 


Mr.GidUy's 

ivsuUm  )ur 
Peuj^ucc. 


Comptri- 

SUB  (U 
KutrHjr 
UMil  \\  «■»(• 

Ttiy  «tU(U. 


T.blf.  CXXIX 


Y«n. 

Ju 

Hury. 

Man'S. 

April. 

M.,. 

a.«. 

1821  2.91  >0 

N.  E. 

0.520 

E. 

4.205 

W. 

2.300 

N.  W. 

3.385 

W. 

1.560 

S.  E. 

18222.425 

N.  W. 

2.440 

s.  w. 

2.800 

s.  w. 

2.380 

N. 

1.340 

E. 

2.240 

8.  E. 

1823  H. 625 

8.  E 

6.965 

8.  W. 

3.205 

8.  W. 

1.980 

N.E. 

2.770 

S.  W. 

1.940 

w. 

1B24|2.005 

N.  E. 

3.280 

W. 

5.740 

N.W. 

2 . r>o(j 

S.  E. 

3.955 

N.  E. 

4.66fi 

N.  E. 

1825|3.375 

w. 

2.700 

W. 

3. 610 

N.  E. 

1.U05 

N.  E. 

4.085 

8. 

1.800 

N.E. 

1826|S.075 

S.  E. 

5.295 

S.  W. 

2.310;  N.  E. 

1.110 

N.W. 

0.600 

N.E. 

0.660 

1827|4.420 

W. 

1.606 

E. 

5. 265 

w 

1.360 

w. 

5.315 

w. 

2.160 

N.W. 

Tmm. 

w,. 

Dwtobrr. 

1H2I 

I.65U 

w. 

4.470 

S.  E. 

4.520 

8.  W, 

5-770 

s.  w. 

5.170 

s.  w. 

9.560 

s.  w. 

1822 

9.070 

w. 

2.200 

w. 

1.865 

S.  E. 

5.315 

s. 

7.255 

s.  w. 

2.545 

E. 

1823 

3.030 

w. 

7*085 

w. 

3.645 

w. 

8.210 

w. 

3.70a 

E. 

6.295 

W. 

1824 

3.180 

s.  w. 

2.600 

w. 

4.165 

S.  E. 

5.965 

N W. 

6.910 

N.W. 

6.470 

W. 

1825 

0.310 

8.  E. 

3.140 

N.  W. 

2.750 

S. 

5.090 

W. 

5.820 

N.W. 

5.285 

N.  W. 

1826 

1.240 

S.  W. 

2.115 

w. 

4.315 

S.  R 

2.840 

N.  W. 

4 . 280 

N,  W. 

4.400 

N. 

1827 

2.250 

N.W. 

2.865 

N.  E. 

2.820 

N.  W. 

6. 105 

S.  E. 

3. 16.'i| 

w.  1 

7 . 580 

W. 
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Meteor*  (&"7.)  In  the  next  Table  we  have  the  resulU  observed 
otogy*  by  M,  Binder,  at  G»eu*re«  in  Wirtemberp,  durinc  wx 
yeara,  the  immberB  indtcalini;  the  cubic  incbea  of  Kain 
M.  during  each  year,  on  a M{uare  Paris  fool,  under 

the  iiiHucnce  of  the  winds  indicated. 


Table  CXXX. 


im 

tsst. 

1 

isis  iras. 

i 

1«7- 

ISIS. 

Amonnl 
«f  tS« 

•it 

ProfAf-  1 
!»•«  (nt 
|4«<l 

M(W*. 

N. 

60 

344 

118  &3 

141 

46 

762 

33.3 

N.E 

16 1 

196 

119  145 

249 

4? 

920 

40.2 

E. 

97 

172 

52J  13 

68 

70 

472 

20.7 

S.  E 

0 

15 

47,  78 

«2 

29 

232 

10.1 

S. 

23b 

23tt 

146  131 

226 

87 

1055 

46.1: 

S.W. 

697 

1171 

885  386 

1275 

892 

5300 

231. 7| 

w. 

2058 

2310 

I215|l349 

2109 

1848 

I0BS8 

476. 0! 

N.  W. 

319 

778 

375j  541 

924 

307 

3244 

141,6 

The  Westerly  wind  piwenls  here  the  maximum  of 
Rain  for  the  six  years,  ami  the  next  in  amount  to  it  ta 
tlte  South'West.  Tlie  least  amounts  of  Rain  arc  Uiose 
of  the  South-East  and  East  winds.  The  mean  direction 
of  the  winds  produeing  the  greatest  quantity  of  Rain, 
will  thus  be  for  Gienr»en  Sh®23',  or  a Westerly  wind 
having  a deviation  of  4'*  37'  towards  the  South-West 
On  the  ex*  It  would  beau  interesting  inquiry  could  we 

tent onuin.  determine  the  extent  of  Rain  at  a given  time.  Every 
shower  mu.st  have  its  boundaries  with  respect  to  tlie 
surface  which  it  covers,  but  there  seems  no  method  by 
whicli  we  can  discover  them.  The  dimenskms  of  our 
Island  are  but  small,  and  doubtless  there  are  iitnes 
when  the  Ruin  covers  a much  larger  space.  Mr.  Howanl 
has  reatrdc<l  the  remark  that  the  Ruin  of  the  4th  of 
October,  iHlS,  having  put  a period  to  a fair  sca.w>ii  of 
aonie  weeks' contitiuaiK'c,  he  availed  himself  of  a jour- 
ney made  immediately  after,  to  endeavour  to  ascertain 
Howard's  how  far  it  had  extended.  During  that  day,  he  says, 
rvmarks.  it  rained  ince5isantly  the  whole  distance  from  Lon* 
don  to  York,  as  likewise  further  North  quite  to  the 
Tyne,  and  across  tlte  Island  from  ('heshire  toNorllium- 
berland.  It  having  been,  he  adds,  a very  wet  day  on 
the  South  coast,  there  can  be  no  doubt  that  the  whole 
of  England,  at  least,  was  on  this  occasion  irrigated  at 
once,  by  the  introduction  of  a current  from  the  Atlantic, 
which  mingling  with  the  South-Ea-slcrly  breexc  that 
before  prevailed,  produced  Itie  great  deposition  of  water 
which  then  took  place. 

Limits  of  (579.)  Tlic  ob^ner  may,  however,  sometimes  clearly 
»h(»irers.  trace  the  limits  uf  showers.  Mr.  Howard  mentions  that 
in  travelling  at  diHcrenl  times  between  London  and 
Folkstone,  in  the  month  of  July  1S12,  the  showers 
seemed  to  avoid  in  great  measure  the  high  chalky  tnicts, 
und  to  follow  the  course  of  the  rivers  and  moist  vntleys. 
IXjriog  Sometimes,  he  says,  the  reverse  distribution  takes  place, 
luwt  In  his  remark.s  on  the  great  drought  which  prevailed 
«ifoujfhl  in  lime  in  England  in  August  and  September 

riuiwd"fw'*  ISIS,  he  observes  that  for  three  weeks  of  the  time  it 
U4r«eweckj  rained  almost  every  day  in  Wales.  So  also  in  IH16, 
in  WsWt  while  the  middle  of  Europe  was  sufiering  from  excessive 
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wet. — all  the  country  from  the  souroea  of  the  Rhine  Meteoi* 
among  the  AIimv,  to  its  cmVmuchure  in  the  German  otuKy 
Ocean,  and  through  a spacx^  three  times  as  broad  from 
fiust  to  West,  being  submerged  in  water,  dikes  being 
broken,  bridges  blown  up,  the  crojvs  spoiled  or  carrietl  ^ 
off  by  torrrnls,  and  the  vintage  ruine«l  by  the  want  ot'si«uih  of 
the  sun  to  bring  out  and  ripen  the  fruit ; the  North  for  Kurujw  in 
a time,  and  to  a certain  extent,  was  parched  with  drought ; 
aixl  public  prayers  appear  to  have  l>ccn  ordered  about  "*P*^ 
the  same  time  at  Daiitzig  and  Riga  for  Rain,  and  at 
l*ttris  fi>r  sunshine. 

(5hO.)  There  arc  many  instances  on  record  of  exces-  y.unmm 
rive  rains  for  the  parallels  on  which  they  fall.  This  Rria». 
hap|>en«  two  ways,  either  by  a general  augmentation  of 
the  Kain  for  the  month  or  year,  or  by  great  precipita* 
tions  in  a shorter  time.  Tims,  in  the  latter  half  of  June  gxuii|>W 
and  the  former  half  of  July  IHIO,  Howard  men*  f.irnioaihs 
tions  the  amount  of  Ram  to  1*  5.13  inches,  whereas  of 
the  general  avemge  tor  the  time  ouild  hardly  have  ex- 
ceeded 2.3  inches;  and  many  esher  examples  are  recorded 
in  his  MeteorologicBl  Tables.  At  Kendal,  in  17S2, 
there  fell  h3.5  inches  of  Rain,  the  average  result  being 
54  inches.  And  with  res(MHi  to  sudden  precipitations 
of  Rain,  Howard  has  an  insluitce  of  0.89  inches  fall* 
ing  between  four  and  half  post  seven  a.  m.  on  the  8th 
of  August.  On  the  8Ui  of  May  also,  an  inch  and  a half  for  »bor< 
fell  in  twelve  hours.  At  Perth,  on  the  3d  (ri*  August,  penii.k. 
1829.  four-fifths  of  an  inch  descended  in  half  an  hour. 

But  the  most  extraordinary  examples  are  those  which  Ow 

occurred  on  the  Continent  of  Europe  in  1827,  and  re- 
corded  in  the  XXXVlih  volume  of  the  Annair*  ntAin^l 
Chimie.  A rago  remarks  of  them,  that  the  annals  ofrvvathB 
Meteorology  oBcr  nothing  so  remarkable,  cither  in  Tivjacal 
France  or  in  any  other  Country,  not  excepting  the  *““*■ 
Equatorird  region.s.  On  ihe  20th  of  May  there  fell  at 
Geneva  in  the  short  interval  of  three  hours,  6.4  inches  of 
water.  At  Montpellier  there  descended  in  five  daya, 
from  the  23d  to  the  27th  of  September  inclusive, 

16.7  inches  of  Rain;  and  at  the  Chemical  Mamifuctory 
of  M.  R^rard,  near  tlie  same  city,  the  amount  of  pre- 
cipitation in  forty-eight  hours,  from  the  24th  to  the  26th 
of  the  month  last  quoted,  the  rain  was  12.6  itwhes. 

Again  at  Joyeuse,  in  the  Department  of  Ard^hc,  ac- 
cording to  the  register  of  M.  Tardy  de  la  Brossy,  the 
maximum  of  Rain  in  a single  day  in  the  course  of 
twenty-three  years,  was  found  on  the  9lh  of  August, 

1h07,  and  amounted  to  what  then  appeared  the  ennrnwus 
quantity  of  9.B6H  inches ; but  on  the  9th  of  October, 

1827,  in  the  apace  of  twenty-two  hours  only,  there 
descended  at  the  sarrve  place  31.173  inches  of  Rain. 

M'e  record  the  original  words  of  Arago  for  the  entire 
satlsfoction  of  our  readers, 

L<  9 0cfo6re,  1827,  dans  rinfervalU  de  rin^t-dn/x 
Acwrcjt,  fY  rxi  tombe,  dana  la  mfime  vilie  de  Joyeuae,  29 
ponce*  3 tigne*  d'eau : (vingt-neuf  pouces  trois  lignes :) 
feeria^  conlimies  (hut  distinguished  man,  te  rinvltal  en 
toufea  Irltrea  ajiti  qu*on  ne  croie  pat  d vne  Jaute.  tTtfR- 
prrttwn. 

In  eleven  days  of  the  same  month  of  October,  there 
likewise  descended  at  Ihe  same  place  38.37  inches  ul 
Rain,  a quantity  double  of  that  which  usually  falls  in 
Paris  in  a year.  At  Bombay  it  wa.s  noticed  as  a re- 
markable occurrence  in  1H26,  that  32  inches  of  Rain 
fell  in  the  twelve  first  days  of  the  rainy  season  ; whereas 
this  quantity  hut  little  exceeds  that  wliich  fell  at  .1  oyeusc 
in  a single  day.  The  maximum  results  cd'  Rain  in 
twenty-four  hours  on  the  coast  of  Malabar  for  several 
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year*,  together  with  the  commencement  of  the  Moo- 
iiooiis,  ore  given  in  the  next  Table. 

Table  CXXXI. 


Yf»n. 

Muimu«Qn«ai?iie* 
of  Water  10  94  boon, 
ia  iartiM. 

Cowniixfifot  of 
tha  Maaaeooa 

1810 

4.80 

Mav  20th. 

1811 

4.50 

May  31hL 

1818 

4.85 

Mav  31st 

1813 

4.60 

May  27ih. 

1814 

3.90 

June  1.5th. 

1818 

5.40 

Mav  27ih. 

1816 

375 

June  18th. 

1817 

4.55 

Mav  26(h. 

1818 

6.63 

June  5th. 

1619 

7.60 

May  9lh. 

1820 

5.38 

Mav  26th. 

1821 

4.66 

June  Ifilb, 

1822 

4 89 

June  2d. 

1823 

6.46 

June  6th. 

The  dUoorclance  between  the  greateKt  of  thcne  results 
and  that  for  Joyeuse  is  must  remarkable.  Captain 
Koussin  relates  Uiat  151  inches  of  Rain  fell  at  Cayenne 
in  the  month  of  February. 

DiTenitiiei  (5B1.)  It  may  be  proper  also  to  advert  to  the  phe. 
of  R*iu  io  nomenon  of  the  diversity  of  Rain  in  localities  not  far 
other.  In  the  district  of  Duombera 
coch  othi^  Ceylon,  one  side  of  a lofty  mountain  ridge  is  covered 
Kiamplcb  with  clouds  and  mista,  and  drenched  with  Rains,  at  a time 
when  the  other  is  parched  with  drougfit,  and  scorched 
by  an  unclouded  sun.  The  little  town  of  Cumanaooa, 
also,  is  about  100  toises  above  the  level  of  the  sea,  and 
seven  leagues  from  the  port  of  Cumana.  At  the  latter 
place  it  seldom  or  never  rains,  while  at  the  former  there 
is  a regular  rainy  season  of  seven  months’  duration. 
Rain  again  iails  but  seldom  on  the  Western  shores  of 
any  of  the  Saiidwidi  Islands,  though  showers  are  fre* 
quent  on  the  Eastern  or  windward  sides,  ar>d  on  the 
mountains  they  occur  almost  daily.  Between  Bombay 
and  the  Southern  part  of  the  Malabar  coast,  places  not 
five  hundred  miles  from  each  other,  very  greatdifterencea 
are  found  to  prevail,  both  in  individual  years  and  in  the 
amounts  of  the  annual  means.  In  the  following  Table 
we  have  recorded  a few  results  of  each. 

TaaLB  CXXXII. 


Yaarv. 

AaNMOi  ol  fUla  ot 
BmSoj  is  ImW*. 

AmcrtiBl  Roin  nn 
Iba  CcMiat  oC  bfaUbor 
im  ib^«a. 

1817 

103.79 

136.70  ! 

1818 

81.14 

169.19  ! 

1919 

77.10 

135.47 

1820 

77.84 

147.18 

IB21 

83.99 

98.44 

1822 

113.61 

145.60 

1613 

61.70 

121.67 

Means 

85.24 

186.32 

and  in  two  of  the  years,  viz,  IBIS  and  IB23,  it  is  even 
doubled,  and  in  the  other  years  the  difterence.s  are  euor- 
nwiisly  large.  There  is  a popular  belief  also  that  it 
rains  in  Versailles  much  more  considerably  than  it  does 
at  Paris,  although  the  two  places  are  so  near  each  other. 
Arago,  however,  with  his  usual  caution,  remarks,  that 
before  we  endeavour  to  explain  why  such  a differeni'e 
exi.ste,  H would  be  first  proper  to  inquire  if  it  really 
exists  at  all.  He  gives  us  the  results  of  two  years’  ob- 
servations fcM-  each  place,  and  allhougli  it  would  seem  to 
be  completely  verified  in  the  first,  yet  it  is  directly  con- 
tradicted in  the  second.  More  observations  therefore 
are  necessary  to  decide  the  question.  This  is  an  ex- 
ample also  to  prove  the  necessity  of  inquiring  into  all 
Meteorological  conclustCHis  which  have  no  other  founda- 
tion than  popular  belief. 

Y«an.  r«ria  R*m  at  VnituDn 

la  orsiamom.  MtuMcrak 

1S25  51  93  57.65 

1B26  47.21  46.15. 

(582.)  It  is  a curious  phenomenon,  and  worthy  the 
attention  of  the  active  Meteorologist,  that  while  the 
quantity  of  Rain  seems  constant  in  some  localities,  it 
appears  not  to  be  so  in  others.  At  Paris,  Arago  ob- 
serves that  it  has  not  varied  in  any  sensible  degree  for 
ISO  years.  M.  Flaugergues  found  however  on  the  con- 
trary that  the  Rain  has  augmented  at  Viviera,  although 
since  his  oboervations,  commenced  io  1778,  most  of  the 
forests  which  covered  the  Department  of  Ard£chc  have 
been  dcstro)'ed.  The  following  are  his  results. 

Table  CXXXIU. 


Meteor* 

okmjr. 


(*T«At  dil' 
tirmicRt  lof 
Buuitia)' 
•ml  Switti* 
erti  ]iart  of 
MAl«bAf 


cnost. 


Iiiquir)-  rv* 
specting 
rsn»  and 
VenailWa. 


Rain  coa- 
st ant  at 
Paiw, 


hut  iticteas* 
iaif  at 
VtrjcTv, 
although 
maujr 
rarts  have 
been  cut 
down. 


Dte*4a«  of  Yaart. 

Qoaorii}’  ol  Rain 
faUaa.  4ari«c  «arh 
Dacada  la  YrrscA 
Mraaorr, 

Maaa  ai.a«ti  Quantity 
o(  Roia  ia  Fmeb 
Uroaora. 

1778—1787 

Yaai.  to.  Iioao. 

25  11  2 

Io.  !>•«>■ 

SI  HS 

1788—1797 

27  8 2} 

S3  2|S 

1798—1807 

28  5 11} 

34  2}i 

1808—1817 

31  1 11{ 

87  4}J 

(563.)  It  appears  also  from  obeervations  made  at  Increasing 
Milan,  that  the  Rain  has  been  constantly  augmenting  alwat 
there,  from  1764,  to  the  epoch  at  which  the  calculations 
were  published  by  Carliiii  in  the  EphhneridtM  de  Milan 
for  1816,  or  as  given  in  the  succeeding  Table. 

Table  CXXXIV. 


PhwiI 

Maoa  AjmmI 
of  Raio. 

From  1764  to  1781 

lo.  lion. 
82  11 

1773  to  1790 

32  17 

1782  to  1799 

34  11 

1791  to  1808 

85 

16 

1800  to  1814 

88 

9 

Here  the  average  annual  amount  of  Rain  differs  The  same  conclusion  is  confirmed  by  M.  de  C^aaris» 
sixty  per  cent,  within  so  small  a Geographical  interval ; whose  results  are  as  followa : 

VOL.  V.  * 
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Mnu  qu»n‘itT  of  R»in  fwm  \7U  to  « »»  wnliTOrtwo  ! 
M«aui  i»BUty  of  fUio  from  ir‘Jl  to  !tJl7  = lOl  «utmHlr»  J 

' anil  which  he  atcminis  for  hv  (he  numlH-rlcwt  channel* 
from  year  m year  fiirmed.  for  ihe  pnrpows  of  irrijmiitm, 
in  (he  plains  of  Lornbunly.  Ara|r«>.  however,  withoul 
(lenvini;;  the  cause  assi|fnetl  by  (he  Milanese  AsIrirttoinCT 
for  iiiclncrease.  ihinks  it  may  be  necef^ary  lo  inquire 
if  a pcriotl  of  Iwcnty-sevcn  years  is  soffiacnl  to  aflurd 
a ffeueral  result/  in  order  to  be  freed  fitwn  tlw  effVd*  o( 
aceidcnlal  variaUon* ; and  he  jcroundH  his  opinion  on 
the  preat  discordances  existintf  amonp  the  individual 
r-  results  from  which  the  means  were  deduced.  In  the 
first  jieriod  above  adverted  to.  the  mean  annual  amount 
of  Rain  varied  from  26  French  inches  to  17.5  of  tlie 
same  measure ; and  in  tl«  last  interval  alM)  of  twenty- 
seven  years,  the  annual  eatrcines  presented  the  wide 
divenjeiice  of  21.7  and  58.9  inches  of  the  iiame  scale 
(584.)  The  whole  of  the  phenomena,  however,  con- 
r nected  with  this  branch  of  our  subject,  merit  a more  ex- 
rt  leiidetl  examination  ; and  some  alteiilion  is  due  to  the  fact 
before  adverted  to,  respecting  the  destruction  of  woimIs. 
M.  Moreau  de  Joiines,  author  of  a I'rixe  Kssay,  pwiMised 
by  the  Philosophical  Society  of  BnisJ^ds,  on  the  altera- 
tions produced  in  the  physical  state  of  Countries  by  the 
destruction  of  forests  as^s  that  a progressive  diminu- 
tion of  Rain  has  taken  jdace  in  the  South  of  France, 
ill  consequence  of  IImj  deslniction  of  mountain  woods , 
»t  and  tlic  remark  wjcrns  confirmed  by  the  following  results 
^ for  Marseilles. 

TABI.E  CXXXV. 


P*rUd. 

twyotn... 

From  1772  to  17S2 

59 

, 57 

1795  to  1S05 

53 

54 

1HU6  to  1915 

39 

5.5 

1815  to  1S20 

37 

1 

Arago  how-  .^rago,  however,  olsserves,  on  comi^ring  the  Tables  of 
ever^tds  Vivier*  and  Marseilles  together,  the  distance  of  Uiesc 
places  not  being  very  great  from  other,  that  the  dif- 
twwnVi-  lertnc»‘s  they  present  ought  lobe  regaitled  as  accidental, 
vivft  and  (5&5.)  It  IS  a curious  remark  of  I'laugergues,  that  the 
>Ur«riiUa  intensity  of  the  diurnal  Rain  b tiot  constant.  Ifwedivide, 
A0  acodea-  quantity  of  Rain  which  fell  during  the 

forty  years’  obeenations,  ris.  16,312  lines  by  3S12I,  the 
Introwty  of  number  of  rainy  <lays  during  that  time,  we  shall  obtain 
ai'viwiwi'"  ■*-  mean  amount  of  Rain  falling  in  a day. 

not  eon*  And  if.  in  a similar  manner,  we  divide  the  quantities 

irt*nt.  of  Rain  that  fell  during  each  decade,  by  the  uumtier  of 

Intmniy  in  rainy  day*  in  tlial  deciide,  we  shall  obtain  the  mean 

D«cadc«.  quantity  of  Rain  which  fell  during  a day  in  the  several 

intervals  assutned.  Tlic  result*  are  contained  in 


* Tw«aty-aen>n  yrsn  rosy  seem,  to  the  ordinary  ioqniTcr,  n tenn 
MiifkicaUT  Mog  tu  4krtmniQ«  so  avor*|^  nrsuU.  Hut  Arnpi  kM>ks  at 
atxl  with  tb«  comprrHcaxirv  view  mT  a FhiloanplH-r. 
Whm  uaifunn  rauacs  prrvait,  abort  mltmala  will  eiiatiU;  us  to  de- 
Imtuae  a mrao ; biA  where  the  aherralitma  ere  sad  they  are 
spread  over  a lung  interval  of  tinus  a longer  penod  beonne*  nrres- 
•sry.  I'fae  future  progress  of  Mrtcitrology  may  cnatiU:  tu  tu  cun- 

lempUto  this  subject  of  the  oicao  with  more  accuracy  awl  geeirralily. 


Table  CXXXVl.  Hrteor- 

oloCT 


I>rr4Af«  ttt  Ymm. 

IrVatilV  f:'  (IM 

Liiarkk'  JUm  I 

tn 

1779—1787 

4.499  1 

i 1798—1797 

4.210 

1798—1807 

3.864  , 

1808—1917 

4.149 

Here  the  inlenaily  of  the  diumtl  Rain  hus  diminished 
during  the  first  three  drcaiies.  but  angmeiili'd  in  the  last. 

(586.)  In  like  manner,  hv  dividing  the  quantities  of  yiean  ii>- 
Rain  which  fell  each  successive  month  by  tlic  number  tmdty  of 
of  rainy  day*  corresponding  tu  that  month,  he  obtained  dnirn^ 
the  mean  inten-sity  of  diurnal  Rain  during  each  succcs- 
sive  month,  a*  in 


Table  CXXXVII. 


Wvnthf. 

[ntcroUvof  Rai>  | 
In  ItBM  1 

MmU*. 

ItittR'  'V  M ItlUO 
10  lino*. 

January  . . . 

8.447 

July 

3.916 

February . . 

2012 

August. . . . 

5.630 

March  .... 

2938 

Septemlier  . 

6.GI7 

April 

3.551 

October  . . - 

5.431 

May 

4 199 

Novemlier  . 

4641 

June 

1 

4.059  I 

DecemlHT. . 

2.869  j 

Thu*  the  intensity  of  Rain  seems  to  be  the  greatest  in  A maxi- 
September,  nr  during  that  month  the  greatest  quantity  inumm 
of  Rain  foil*  in  Ute  shortest  lime.  It  is  during  this 
montli,  or  in  October,  that  the  great  inundations  of  the 
torrent  of  Escoutay  take  place. 

(5S7.)  In  Summer  it  i*  generally  observ^ed,  that  alnSuomwt 
liesvy  shower  of  Rain  causesn  rerluction  temperuture ; 
but  in  Winter  an  inerrase  is  found  to  follow  iu  descent.  ^ 

In  the  fonner  NraMin  the  Earth  is  necessarily  healed,  dtirticm  of 
um!  tlie  precipitated  vapour  coming  from  a colder  region  lem^wn- 
of  the  sky  above  it,  a portion  of  the  caloric  ut  the 
surface  must  pasa  into  the  wuUt  tliat  has  descendeil,  and 
thus  occarion  a reduction  of  sensible  lieut.  Added  to 
this,  evaporation  must  aometimrs  lake  place,  and  thus 
add  to  the  <lecpta.se  of  temjierature.  In  W'mier,  on  In  Wiotrr 
the  contrary,  so  soon  as  the  condensation  takes  place,  h cawr* 
the  caloric  liiseugiiged  has  a sensibk  effect  on  the  iow 
temperature  of  the  surfow,  and  produce*  that  aug- 
mentation of  the  sensible  heat  which  b commonly  |>rr- 
ceived. 

(588.)  Previous  to  a foil  of  Rain,  Ihe  transparency  Airtrun**- 
of  the  air  is  very  great  M.  Dc  Luc  ha*  imvsiigated  ^ 
(his  subject  in  a Paper  read  before  the  Helvetic  Society  *®^*.^*^* 
of  Natural  Science*  in  July  1825.  Rain  is  soniotinies  ” 
found  positively  and  at  other  times  negatively  electrified, 
and  sometimes  non-electric. 

(589.)  Meteorologists  have  likewise  coimecte<l  theR^bih^of 
phenomena  of  Rain  with  the  different  phases  of  the 
Moon,  and  there  b perhaps  no  remark  more  common, 
than  that  changes  from  wet  to  dry,  ami  from  dry  l<>  wet, 
geuerully  oa’ur  during  its  changes.  Mr.  Howard  has 
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Irecvd  this  with  «ome  success,  but  it  still  demands  a 
more  extended  iuquir)’.  According  to  him,  when  the 
Moon  has  great  South  declination,  there  fulls  but  a 
ReUtioi)  moderate  quantity  *>f  Rain  with  us ; and  that  while  she 
is  crossing  the  Kquator  towards  these  latitudes,  our 
rlHulien.  increase*.  The  greatest  depth  of  Rain  falls  with 

us  in  the  week  in  which  she  has  the  greatest  North  de> 
clinatioii ; and  during  her  return  to  the  South,  tlie  Rain 
becomes  reduced  toils  minimum  state.  Ami  this  bolds 
good  in  very  nearly  the  same  pre^rtions,  both  in  ex- 
tremely wet  and  dry  seasons. 

RrUtiua  be>  (b9U.)  There  exists  also,  according  to  M . Flaugeigues, 
twveo  a comUant  relation  between  the  phases  of  the  Moon  and 
the  number  of  rainy  days.  From  observations  made  by 
num^  nf  tltiiing  a perio4  of  nineteen  yeura,  he  obtained  the 
rainy  j^ya.  following  reeuits. 


Table  CXXXVm. 


Plaws  of  Iho  Mocn. 

Nrw 

M«oa. 

r,rst 

Vtssr. 

err. 

Eull 

Moos. 

Qmv. 

trr. 

is  Hr- 
nfrr. 

A!  .r.t. 

xvr 

Number  of*  rainy 
day*  coineiJing  with 
the  day*  of  the 
Moon’s  pha.se* .... 

77 

82 

79 

60 

93 

78 

And  he  adds,  that  the  number  of  rainy  days  which 
coinddc  with  the  dayn  pf  the  Moon’s  phases,  and  of  the 
perigee  and  apogee,  follow  the  same  progress  as  the  mean 
heights  of  the  barometer  corresponding  to  these  phases, 
but  in  an  inverse  order.  Thus  the  number  of  days  at 
new  Moon  on  which  it  rained,  is  less  than  the  number  on 
which  it  rained  at  full  Moon ; and  the  mean  height  of 
the  barometer  on  the  day  of  the  Moon's  conjun<4ion,  is, 
on  the  cootrar)',  greater  than  on  the  day  of  her  opposi- 
tion. In  like  manner,  the  number  of  rainy  days  be- 
longing to  the  first  quarter  much  exceed  those  of  the 
last  quarter,  and  so  conversely  the  mean  height  of  the 
barometer  is  much  less  in  the  first  quarter  than  in  the 
last  .\nd  lastly,  Uie  number  of  rainy  days  coinciding 
with  the  days  on  which  the  Moon  was  in  perigee,  is 
much  greater  than  the  day*  corresponding  to  her  apogee ; 
and  so  on  the  contrary,  the  mean  height  of  the  barometer 
at  the  former  season,  is  much  less  than  at  the  latter. 

The  diminution  of  the  atmospheric  pressure,  caused 
by  the  attraction  of  the  Moon,  must  be  regarded  aa 
among  the  causes  that  determine  the  full  of  Rain. 

(591.)  TIh*  following  Table  contains  the  results  of 
Rain  fbr  different  places,  arranged  according  to  their 
progressive  numerical  amount. 


Table  CXXXIX." 

Nut«»  of  Plww. 


KiiitiVr  ti 
Yaws. 


A«fiiia] 

Amoont 
of  ilfti*. 


Motoor- 


IJloaborg 

Pefenbutgh.**  

Upoal 

Mean  ratu  for  fat  £0*^  (HumboUlt)..,......,,.... 

Went  Brulgfueil 

WiJtcntierg 

Prten^urgh,  «aotbet  retutl 

Luud 

Dim,  Nnrfo&  

L'pmuutcr 

P«m 

C«rli>lt9 

Berflin 

Lorvlun  (Daltoa)  

W'kMriD^n,  Nevth.. ......................... 

(tI(U|;i7W  

SJinhurgh  

DuUtn... .............................. 

Lon<km  (DanicU)..  ........................... 

South  Lambvth 

Mean  of  Toukm,  Mannlla,  Aix,  Mootp^cr,  Arkt, 
Nianfieo,  Cavailkm.  oml  Arignoo,  Iwtwacs  and 
44**  Noilb,  at  the  inci  of  Uw  i«a  (Hebov) 

N»r  Ouudle,  h'orthamptoo  * 

lialo 

Lyndon,  RiaUntl 

KuebrUe  .....  

Rdiutmxgh  

Utmht  ..................................... 

Uaarli’iii  

Youn(r<tiiuy,  Hertfunlibiiv  . * . . ...... 

KiinlioUon 

Mean  id*  Carlimhr.  Manbtnm,  StuUganl,  Wurt^urg, 

A it|;;«burg,  and  Kt^aaburg  (ScIm)  

LiMwlon  (liowonl)  ...........................  . 

Nonrtcli 

Vatterie,  five  Ipagtws  N.  E.  of  RmMIo 

Rocbtdk*,  another  rveult  

FyfieW,  llampahtre 

KuQbut>;h  (Adie)  another  result 

Feiriby,  Vorksbinf  ...  

Oiiebcster 

Ahjiers 

Hamiwby,  Torkahire 

SlrarUiri*  

Chala«orth 



Delft 

Uanleriryk 

Mean  raiu  for  lat.  19*  (Ilumlwldt). 

Bristol 

Bridgewater 

Gonioa  Castle 

Abo. 

Puy,  near  the  source  of  the  Loire 

Lurabanln.V«notian  pUins,  oear  the  Apenninea,  a 
mean  of  lught  places  (Schov)  ................  . 

Leyden  

Madeira... 

Minebead,  SomemK 

Kntf  land,  Dalton ‘a  mean,  taking  first  a mean  of  the 
v^uotiea. 


? 

f 

? 

? 

? 

7 

? 

? 

r 

IS 

? 

40 

I 

17 

? 

? 

3 

0 


14 

? 

21 

? 

3 

f 

5 

? 


23 

13 

IB 

17 

7 

7 

? 

f 

7 

7 

? 

6 

20 

16 

? 

? 

f 

3 

f 

f 

? 

? 


? 

r 

f 


13. 5 
16.0 

16.7 
17.0 
17.0 

17.0 

17.2 

18.5 

18.7 

19.5 
19.9 

20.2 

20.6 

20.7 
21.2 
21  3 

22.0 
22.2 
22.2 

22.7 


23.6 
2:1.0 

54.0 

24.3 

24.5 

24.5 

24.7 
24.7 

25.0 
25.0 


25.1 

25.3 
fa. 5 
25.6 
^.8 
25.9 

26.4 


27.0 

27.0 

27.5 

27.6 

27.7 
2H.4 
28.6 
28.6 

29.0 
29.2 


29.3 

29.3 

29.5 

29.5 

30.2 
31.0 

31.3 

31.3 


* The  mark  f ioaeried  to  ufteo  in  the  above  Table,  mmly 
denotes  the  number  of  years  to  bo  unfnovn,  and  not  that  the 
amounts  of  rain  are  Aisoitm  to  be  doubtful,  altbough  we  cannot  place 
entire  egofidanee  in  mure  than  a few  results  of  tha  Table.  It 
will  he  obeerved  that  the  means  which  real  on  the  respectahle  au- 
thoritiee  of  Humboldt  and  Sebow,  haw  not  tboee  duubtTtU  marka  at- 
tached to  them  *,  but  though  the  number  of  years  fiocn  which  they  an 
derired  he  not  known,  a hiid>degn*e  of  reliance  nmy  be  pU^  in  taew 
In  uxw  w two  matances,  the  aune  plan  hasdiArrent  reaults  aasgiked 
to  it,  the  CTPscqufnce,  prrba]»,  of  difiirrent  localitiet,  orofdiftwnt 
modes  of  reducing  the  rveults.  What  a vast  BaLI  of  uK|uiry  iw 
maina  to  be  explored  in  tbia  inIneWing  braoeh  of  ow  •uLject,  and 
what  iinwcarivd  industry  aod  peecauUimt  will  be  necMcaiy  to  in^ 
prove  U i 
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T»»ie  CXXXIX.  contimied. 

^ Num  t*Uor«.  ^ 

Vcai«t 

n&tera  uW««  is  Grut  BnUiu  ( Brut.) 

Zui>di ? 

Kxrtrr » 

Llvrr|kHj..,., 18 

Mt-oii  CUl  of  rain,  frum  Ut.  44'*'  tu  41**^,  ris  ai  Ormnppe, 
Virirn,  Lyuot,  Villcfmarhr,  Botirtf,  ami  Guswva, 

(ScW). 

Padua ? 

(xitte'a  mean  of  147  |>lacet  ia  Kiirti|N- 

Ycrona 

Mran  of  3*  }>Uce«  in  Great  HnUin,  ruHiiljr  raiuy, 

( ItolUia)  

Sivnoa f 

Vi*i.'r» 

Vrnic*.  another  mult f 

Manchfctm  ..................................  .13 

l)iixnfrie« 

I Jt  of  «an 6 

Srlbuurue.  llam{*Kin!'  .........................  ? 

Dover....... * 

Home  

(.^ral  plain  of  Lonihan!}’,  raeait  of  Kven  placn, 
(Sclunr) 

LtUDfl.  ^ 

lamcaotvt 

)l«a»  rcaitU  for  Zurich,  Bern,  l^uaaanr.  Pviiavn- 

aridTt^ntwe.  ^Schuw) 

Kirkuuciuu‘1,  Dumfrtrs  ^ 

Liwl^an.  

lX>rdrvcbl 

Townley.  Lauraahire  

(«unlry  to  the  \V«n»t  of  the  La^i>  «li  ((uanjo,  i^8cho«) 

f teneva 7 

Silurlicy  Muir,  war  Glaapw  f 

Pi«i 

I^'K. 

P«‘iua»ce 

Lanraater 

\V  aitb  SittloB,  Weatioorvlarul ? 

('harlir>to«B  

Joyvuae  

GarMiale,  WeatroonfUnil  .....a. 3 

Kvndal 2S 

KrUfout,  WealmonilaiMi  3 

Krtkla),  aiMitber  mult,  (MuaiukU) 9 

Mroa  of  tvooty  pUcr«  in  ihe  tirvrr  vallry*  at  tW  tery 

lautm  of  thtf  Alpa.  (Schow) 

(*tav>)wwl>ouUi,  Lo^oahuv 2 

Cuuutry  to  ibe  East  of  the  di  Gaarl.i.  i Srhinr) 

Grval  at.  Bemonl ? 

Vm  C’rua  f 

l.'..inn 

Kmrirk. 

Mc«it  rain  for  lal  19*  (Ilumbohit)  

Calcutta ? 

B<.inbay 12 

tVyloQ. 

<larfo|rnaiH>  in  the  Apenninea  f 

K(|ua^r,  f ilumholdt) 

Adoni*a  CVy'loo 1 

ToUocxto. ............I.. I 

C ape  KmnctiM ^ 

Coaat  of  Matitiar 

GrutuaiU f 

Lru|ptne,  bi.  Dwuui)|p^  f 


1 

1 

31.8 

32.5 

? 

33.1 

> 

33.2 

18 

34.1 

34.3 

r 

34.5 

.34.7 

1 

35.0 

35.2 

9 

35.2 

40 

36.2 

? 

36.1 

33 

36.1 

16 

36.9 

6 

37.0 

f 

37.2 

i 

37.5 

f 

39.0 

39.0 

f 

39.4 

20 

39.7 

40.0 

9 

40.3 

> 

4i.O 

9 

41.0 

15 

41.5 

42.1 

? 

42.8 

? 

42.6 

? 

43.2 

? 

43.5 

7 

44.7 

10 

45.0 

? 

46  0 

10 

50.3 

12 

5U.9 

3 

52.3 

25 

53.9 

3 

55.7 

9 

56.2 

58.5 

2 

60. 0 

62.6 

? 

63  1 

? 

63.8 

1 

64.7 

7 

67.5 

KO.O 

f 

M .0 

12 

82  (1 

1 

81.3 

P 

92.0 

P 

96.0 

1 

lon,o 

1 

109.2 

? 

120.0 

14 

123. 5» 

P 

126.0 

P 

150.0 

Snow. 

Snow.  (592.)  The  precipitations  of  moisture  m often  re- 

sulting ffrHn  the  union  of  atmospheric  vdumes  of  iiii- 
(Mpial  humidity  awl  temj»eralure,  cannot,  however,  at  all 
times  descend  in  the  form  of  Rain.  The  regiou  of  the 
air  ill  which  they  take  place  is  subject,  like  the  surface 
of  the  Karth  itself,  to  ditferent  vicissitudni  of  tempera- 
ture ; and  in  the  season  of  Winter,  when  a dimiiushed 


radiation  causes  the  atmosphere  frequently  to  aink  below  Meteon 
the  freczinir  point  of  water,  the  particles  of  moisture 
must,  in  some  atatre  or  other  of  their  descent,  become 
frozen,  and  fonn  Hakes  of  Snow,  havinj;  (fre^t  diveni- 
ties  of  density,  and  displayini;  innumerable  varieties  of  the 
most  beautiful  forms,  and  at  lenifth  reachinif  the  ground 
in  those  states,  when  the  temperature  necessary  for  ibcir 
first  fnnnation  continues  down  to  the  ground. 

(593.)  The  density  of  Snow  ia  far  from  lioing  con-  Deosityof 
stanl.  and  M.  yuetelet  has  endeavoureil  to  show  that 
there  is  a relation  between  it  and  the  form.  By  repre- 
senting  by  unity  liie  volume  of  water  pnxluced  from  the 
melting  of  a constant  maw  of  Snow,  he  found  the  Qu^irlct 
maximum  of  density  to  exist  when  Uie  Snow  remained 
on  Uie  ground  in  one  uniform  muss,  its  niimericai  value 
being  at  a temperature  of  34^.5.  The  least  condition 
of  density  varied  Wlween  and  the  temperature 
ranging  from  211®  7 to  1H®.5,  Uic  forms  of  the  Snow 
being  very  small  stars.  Unformed  flakes  bad  a density 
of  abcMit  ^ at  a iem|>cralure  of  33®.l ; and  fine  Snow, 
having  no  determinate  forms,  was  found  with  a density 
of  4 and  the  teni|icruturc  varying  from  32®  to39®.2. 

(594.)  Snow  presents  the  most  beautiful  mriely  of  Besirfiful 
forms,  and  w hen  examined  by  the  microscope  ts  found  furrmvC 
tu  be  com(>mcd  of  an  immense  nuuilMT  of  separate  and  hiuw. 
transparent  crystabi  of  ice.  In  the  l*n)ar  regions,  where 
a diminished  tem{>erature  calls  into  the  highest  activity 
the  CTy'stalline  power,  their  variety  seems  endk'ss ; and 
while  a general  character  pervades  the  whole,  the  gruu[v 
logs  produced  by  combination,  diH'Insc  arraiigt meats 
uniting  at  once  the  mmt  piTtect  forms  oC  regularity  and 
beauty.  Dr.  NelUs  of  ^liddleburgli,  in  1740,  was  the 
first  to  deacrilie  hiuic  that  fell  in  the  intensely  cold 
Winter  of  lliut  year.  Tlicy  were  found  to  be  hard, 
entire,  and  pellucid  ; and  some  particles  received  on  a 
pencil,  were  pluced  on  a plane  ^ass  plate,  under  the 
oliject  glass  of  a fine  micmiooj|}e.  (treat  care  was  taken 
that  the  smallest  particles  might  not  lie  dissolved,  either 
by  like  breath  or  the  warmth  of  the  hand.  In  one  day 
and  night  he  found  twenty  or  more  partklev  dif- 
ferently formed;  and  on  seieral  other  days  he  enjoyed 
op|)ortuiiities  of  dviiiiealing  eighty  admirable  figures  of 
Snow,  many  of  which  we  have  given  in  the  figures 
comim’scd  IrtHu  1 to  29  of  plate  iii.  The  sixe  of  these 
varied  from  ^^th  to  |th  of  an  incli.  Fig^.  SO,  31,  and 
32,  are  examples  of  anoinaUnis  figures  of  Snow,  and  of 
which  he  observed  an  almoat  infinite  variety. 

(595.)  We  owe.  however,  to  M r.  Scoresby  the  most  Form*, 
exact  ami  atxurate  delineations  of  the  fortiis  of  Snow, 
which  he  ohiaiiieil  during  hb  sui^asive  Polar  voyages. 

Ttiis  iiidelutigable  observer  did  not  content  himself 
with  mere  outline  drscriplionK.  hut  measured  tlic  mag^ 
nitudes  of  tlic  parliclca  lie  examined,  classified  their  dif- 
ferent inudificatioiiit,  and  noted  the  barometrical  and 
thcnuometrical  conditions  of  the  air,  as  well  as  the 
general  aspect  of  tlie  weather  during  the  time  of  obser- 
vation. Mr.  Scoresby’a  varieties  are  arranged  under  the  Redured  tn 
five  following  forms  : 

1.  Liumll.r. 

2.  A lamellar  or  s|:dier>cal  nucleus  with  spiiioua  raini- 
ficalioiM  in  diflerent  places. 

S.  Fine  spicula*.  or  MX-sided  prisms. 

4.  Hexagonal  pyramids. 

5.  itpiculo.'.  having  one  or  both  extremities  affixed  to 
the  centre  of  a lamellar  crystal. 

(596.)  Of  the  first  of  these  divisions,  Uie  varieties 
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Meteor* 


NuncroiM 
varietin  of 
first  elun. 


Stellifumu 


Tft-ifuUr 


were  found  to  be  rery  numerous,  and  ahundniitly  formal 
at  all  lemperauircs  sufTiciently  low  lo  call  into  activity 
thecry'iitaJiiziii^  force.  Their  structure  is  highly  delicale, 
and  very  thin  and  transparent.  It  may  be  dixided  into 
several  distinct  species. 

(597.)  StrUijorm,  havinir  six  points  radiaitng  from  a 
common  centre,  with  parailet,  cullutenil  ramibcations  in 
the  same  plane.  This  s|xecirs  is  represeiiled  in  fig.  33, 
and  is  the  most  general  form  met  with.  It  varies  in 
sixe  from  the  smallest  point  to  about  one-third  of  an 
inch  in  diameter.  It  occurs  in  the  greatest  abun* 
dance  when  the  temperature  approaches  tlie  freexing 
point. 

(598.)  Rrffutar  hexagon.  Tliis  occurs  in  moderate 
as  well  as  at  the  lowest  temperatures  ; but  its  sintcture 
becomes  more  delicate  and  thin,  and  itssise  is  dimimshed, 
as  the  temperature  itself  is  lowered.  In  some  cases 
it  assumes  the  form  of  transparent  (dales,  as  in  fig. 
34 ; whilst  in  others,  figures  of  the  most  lieautifiil  re- 
gularity are  formed  wiltiin  the  perimeter,  by  ditfercnt 
white  lines.  The  size  of  liiisspetieH  is  from  the  smallest 
visible  at(»m  to  about  one-tenth  of  an  inch  in  diameter. 
Some  of  these  turms  are  delineated  in  figs.  35,  3(5,  37, 
38.  and  ,39. 


liiin  of 
U 


f'lnnhinis- 
uf  bex- 
k|4«iao  with 

t Kill  KllJ 


Diffictiltjr  of 
iliuwnitiDg 

u>ral  itivi- 
by 

figure*. 

Hrmarks  Od 
the  two  or 
thrw*|>«oefl 
to  which 
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(599.)  Ageregafion  of  Aeroiro/iJi.  This  beautiful 
s(recieH  admits  of  endlen  variety,  and  is  formed  chiefly  at 
low  temperatures.  A few  are  delineated  in  figs.  4U,  41, 
42,  43,  44,  45.  46,  47,  and  48. 

(6(H).)  Combinatioas  of  hfxagont  irr/A  radii  or  »pinf$ 
and  proji^iing  aiigtet.  This  s(>ecieH  is  by  far  the  most 
numerous,  atid  afTords  some  of  the  most  interesting 
specimens.  Figs  49,  50,  51.  52,  .53,  64,  55.  n6, 
57,  58,  59,  60,  61,  62,  63,  64,  65,  66,  and  67.  afford 
examples  of  it.  The  parallel  lines  in  these  figures,  are 
not  intended  as  sliadings,  but  actually  occurred  in  the 
crystals  though  with  this  difference,  that  the  lines  which 
appear  black  in  the  diagrams,  were  while  in  theoritrinals. 
Figs.  68  and  69  afii>rd  exainjdes  of  crystals  having 
twelve  spines,  and  seem  like  alxerrutions  from  the  gene- 
ral law  which  governs  crystaUizations  of  this  kind  ; but 
as  Mr.  Scoresby  justly  observ'cs,  they  may  rather  be  re- 
garded as  accidental  varieties,  pn>ducvd  probably  by  the 
correct  application  of  two  similar  crystals  ujum  each 
other. 

(601.)  Of  the  second  general  division,  it  would  be 
difficult  to  convey  an  exact  rrpreMrntalion  by  means  of  a 
figure.  It  seems,  however,  to  consist  of  two  or  three 
species,  the  fundamental  figure  of  which  is  citiier  of  the 
species  before  described,  and  from  the  lateral  and  termi- 
nal planes  of  which  arise  small  spines,  similar  to  (he 
collateral  ramifications  of  fig.  53.  These  spines  s(>riiig 
from  one  or  both  of  the  lateral  planes  or  principal  sur- 
faces, or  from  both  lateral  and  termiiuil  planes,  main- 
taining a constant  angle  of  60°  with  the  plane  from 
which  they  rise.  The  diameter  of  the  crystal  sometimes 
exceeds  the  fourth  of  an  inch,  and  Mr.  Scoresby  found 
it  most  frequently  to  form  at  a temperature  of  20°  or 
25°.  In  some  cases,  a spherical  nucleus  is  to  he  traced, 
from  which  spring  radii  in  all  directions.  In  the  former, 
the  central  figure  b transparent,  but  in  the  latter  con- 
sists of  a small,  rough,  white  concretion,  its  diameter 
seldom  reaching  a quarter  of  an  inch,  llie  spines  or 
radii  arc  simitar  in  both.  Tltis  latter  species  is  formed 
at  about  the  free7.ing  point,  and  someiiines  in  tempera- 
tures rather  lower. 

(602.)  The  third  class  contains  examples  of  very  de- 
licate and  crystalline  forms,  and  also  of  forms  quite 


white  and  rough.  The  finest  specimens  resemble  while  Meteor- 
hair,  cut  into  lengtiis,  not  exceeding  u quarter  of  an 
inch,  iwit  so  small  and  clear  as  nut  ca.sily  lo  admit  of 
ail  exact  determination  of  their  figure.  Another  variety, 
Occasionally  the  third  of  an  inch  in  length,  exhibits  a 
fibrous  or  prismatic  structure.  When  the  temperature 
is  about  2H  degrees,  the  finer  s])ecjmens  occur,  and  the 
coaraer  at  about  the  degree  of  the  freezing  point.  The 
latter  are  very  common  during  f«3g  showers,  and  appear 
to  he  compo.s^  of  aggregations  of  tlie  frozen  particles  of 
the  ft^,  and  lo  have  their  origin  in  the  lower  parts  of 
the  atmosphere. 

(6ti3  ) Tlie  ftmnh  class  seems  to  be  very  rare,  Mr,  Fourthclim, 
Scoresby  having  nbsened  it  but  on  one  occasion.  If 
np(Nirenlly  consisted, — for  in  a delicate  examination  of 
this  sort  more  than  one  instance  is  necessary  .—of  a 
triangular  pyramid,  but  whether  its  base  wo.s  triangular 
or  hexagonal,  similar  to  fig.  67,  he  could  not  detemiiur. 

The  pyramid.s  were  alsmi  (he  thirtieth  of  an  inch  in 
height,  and  tell  with  some  other  curious  figures  during 
a gale  of  wind  from  the  North.  They  are  represented 
ill  figs.  68  and  69. 

(694.)  The  last  species  was  wen  by  Mr,  Scoresby  Rin^piUr 
only  twice.  It  resembles,  he  says,  a pair  of  wliecls,  f«irran>fih» 
imitcd  by  an  axle-trve,lhe  w heels  consisting  of  hcxiigunal  ‘**’**’ 
or  other  lamellar  crystals,  and  (he  axle  of  a slender 
prism.  Flga.  7t>  and  72  represent  examples  of  this 
Snow  crystal  Fig.  71  is  an*  lher,‘ having  three  lamina, 
and  two  prisms  about  one-sixth  of  an  inch  long;  and 
fig.  73  is  an  instance  of  one  tabular  crystal  and  a pri«m. 

This  last  and  the  two  former  varied  from  one-thirtieth 
to  one-tentJi  of  an  inch  in  length,  llie  tem()cra(iire, 
when  the  very  singular  form  of  fig.  45  occurred,  was  in 
one  instaricr  22°.atHl  in  the  other  20°. 

(605.)  The  figures  we  have  given  lo  illustrate  ihc^e  RcmaTlti  <>?i 
curious  and  very  interesting  forms  Mr-  Scoresby  informs  rosgiwtutlr^ 
us  are  magnified  from  SO  lo  about  400  times.  The  free-  *^*‘**j^^*[^^ 
tional  numlicrs  succeeding  each  crystal,  denote  the  dia-  ngurtfi. 
meter  in  parts  of  an  inch.  The  largest  crysial  repre- 
sented was  one-third  of  an  inch,  and  the  smallest  one- 
thirty-fifth. 

(606.)  The  figures  actually  recorded  here  were  all  (>er- 
fccl  specimens  seen  by  Mr.  Scoresby ; but  many  instances 
occurred  during  his  long  investigation  of  the  subject,  of 
mutilated  and  irregular  forms,  stime  wanting  two  or 
three  radii,  and  others  having  ra»lii  of  different  sizes 
and  sha|»es.  At  low  tcmjieralures,  however,  the  greatest  >n,e  mow 
proportion  of  crystals  that  tall  are  (irobably  (>erfeci  tJeo-  jHrrftn 
metrical  figures.  The  constant  regard  lo  equality,  in 
the  form  and  size  of  the  six  radii  of  the  slellates,  the  *,|^„'^”*** 
minute  accuracy  of  the  different  parts  of  the  hexti^ns, 
the  beauty  and  precision  of  the  internal  lines  of  the 
cumpouml  figures,  with  the  premier  anangemeiil  of  any  or&mo. 
aiteiuiant  ramifications,  together  with  the  general  com- 
pletion of  the  regular  figures  belonging  to  such  diversi- 
fietl  forms,  compose  one  of  the  most  interesting  among 
the  manv  ailmirable  examples  with  whichCrystallography 
abound.<4. 

(607.)  But  these  delicate  and  beautiful  form*  are  Seldom  met 
priiicifMilly  confined  to  the  Polar  regions,  and  only  in 
very  rare  in.stances  are  some  of  the  lesscomplicaled  crys- 
lals  to  be  met  with  in  the  temperate  cliinateH  of  tlie 
Karth.  In  Swiwerland.  the  deiUeni  of  .Snow  in  crya-  Siuv  iu 
tallizcd  stellar  pallets,  with  feathery  filaroetils  amiuf^  S*iw«Uud. 
along  the  rays,  was  regarded  in  January  1829  as  an 
uncommon  phenomenon.  M-  Iluber-BurnBisI,  who 
particularly  watchetl  its  deocent,  gave  to  it  the  name  of 
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Pnlar  Snotc,  from  its  corrcsfxmdini;  to  (he  deHcriplton 
pvcn  of  such,  and  which  name  it  retained.  Fi\e  or  six 
inches  of  it  fell  in  thiee  successive  days,  and  was  found 
to  be  extiemely  U(cht,  very  dry,  and  without  adhesive* 
ness.  Instead  of  presentin|]:  a swan  like  whileneMH,  it 
h:ut  nxire  the  silvery  apjiearance  of  tealhera  of  the 
cuiyinhus.  in  coiLsequeitce  of  the  high  polisli  of  its  cry's* 
talline  facets.  When  dropped  freely  into  a basin,  mea* 
sure«l.  and  then  melted,  it  gave  oiie*6>rty*ftdh  its  vtdumc 
of  water.  On  some  foggy  days,  another  kind  fell, 
which  was  called  FJrmfniury  Snow,  and  was  sup^Ktsed 
to  b«  funned  ne..ir  the  hiarth.  lt«  was  that  of  fine 
|M)wder,  but  without  any  regular  mslallized  tbrm.  The 
temperature  ranged  during  these  foraiutious  ten  or  fifteen 
degrees  below  the  treexing  point 

(fid's.)  Mongr  the  (ieometrician  has  alluded*  to  the 
onlinary  crystullixation  of  sal  ammoniac  in  delicate 
feathery  cry  stals,  as  nlibniing  a beuutiful  illustration  of 
the  formation  of  Snow.  U we  fill,  aavs  he,  a deep 
glass  to  which  lieat  has  been  applied  with  a saturated 
solution  of  sal  miimimiac  in  a warm  slate,  and  allow  it 
to  cool  in  tt  tranquil  air,  (lie  surface  of  (he  Liquid  will 
be  covered  witli  very  minute  crystal.H.  Hiesewill  sink 
as  soon  as  they  are  formed,  and  descend  slowly,  on 
account  of  (heir  .S{ieeific  Oravily  hut  little  excTcding  Uiat 
of  tite  lJ<|uid.  During  their  descent  they  will  receive 
(rther  aggregations,  and  at  length  reach  the  bottom  of 
the  vessel  in  large  white  Hakes.  The  rapid  progreiw  of 
crystallization  is  entirely  owing  to  (he  afitnity  of  the 
particle.s.  Tin*  first  crystal  which  desceiulH  tbrms  as  it 
were  a nucleus  fur  all  the  other  particle.s  which  have  a 
tendency  to  unite  to  it.  But  no  e\(>crimeiit  can  do  ade- 
quate jusficc  (o  the  exact  Geometry  and  delicate  me- 
chanism of  Nature. 

(6d9.)  Tlierc  are  other  crystalline  forms  of  Snow, 
which  however  merit  ultenlion.  Sonieiimett  when  a 
strong  wiivl  sweeps  over  a surface  erf"  Snow,  portions  of 
it  are  rai.s«l  by  il.n  |Hiwcr.  ami  pa.‘<sing  on  with  the  breeze 
under  a diminished  temperature.  bect»mc  crystallized, 
ami  by  tUtriboii  ussume  glulnilar  forms.  In  some  in* 
stances  their  size  is  so  much  increasctl  by  the  conlimtal 
ttccc*«ion  of  Snow,  jut  at  length  entirely  to  resist  the 
action  of  the  wind,  and  (u  remain  at  rest.  An  exanqile 
occurred  to  Mr.  llowurd.  in  January  IBM,  of  several 
ihomsamis  of  balls  being  formed  under  circumstances  of 
this  kind. 

(610.)  Mr.  Sherriff  records  an  instance  of  balls  being 
found  by  him,  in  February  1830,  in  East  Lothian,  vary- 
ing from  a foot  to  a foot  and  a half  in  diameter,  which 
had  left  hollow  tracts  in  the  Snow,  ranging  from  tkist 
to  West,  the  wind  at  the  same  time  blowing  from  the 
latter  quarter.  In  one  village  in  particular,  with  a com- 
plete exposure  to  the  West,  they  were  exceedingly 
numerous,  and  nut  above  a yard  and  a half  from  each 
otlwr. 

(fill.)  An  example  occurred  to  Professor  Cleve- 
land, so  late  in  the  year  as  1st  of  April,  in  North 
America,  ol‘  Snow-balkv  varying  in  size  from  one  to 
fifteen  inches  diameter,  the  smaller  being  nearly  spheri- 
cal, and  the  larger  somewhat  spheroidal.  I'he  larger 
balls  were  formed  by  having  been  rolled  through  a con- 
siderable distance  by  tlie  wind,  their  paths  upon  the 
Snow  being  in  general  distinctly  visible.  The  smallcT 
balls  however,  the  Profesaor  asserts,  were  decidedly 
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formetl  in  the  atmosphere,  as  they  occurred  in  woods  and  Meteor- 
small  enclosures.  The  texture  of  all  tlicsc  balls  was 
honuigviiMHjs.  Iveing  nmqiowrd  of  minute  prisms  of 
Snow  irregularly  aggregated.  Tbcuse  obsemd  by 
Mr.  Shemlf  were  entirely  destitute  of  crystalline 
forms.  1 n some  cases  it  is  said  that  aggregations  of  aptwra. 
Snow  have  occurred  in  deckiedly  cylindrical  forms,  hob  t'jUnilrkid 
low  at  each  end  to  almost  the  centre  ; hut  the  accmmtM  fitrnw,  hul- 
thal  tiave  been  published  of  them  do  not  seem  satis- 
fiiciory.  -..LUiute- 

(61  ij)  .After  a coptcMJS  fall  of  Snow,  an  attentive 
oli^crver  may  find  in  tiie  scenery,  to  which  it  imparts  m>  P^bur 
peculiar  a character,  much  to  exercise  and  delight  his 
minrl.  “ 1 he  pensile  dnlis.  says  Mr.  Iloward,  “ resting  gtraety  by 
on  a narrow  base,  invite  contemplation,  at  the  time  they  StH>w. 
may  l>e  regarded  as  just  objects  of  tear.^  Sometimes 
when  the  Sun  shines  clearly,  and  the  tenipeniture  is  too 
low  to  permit  any  deposition  of  muosture,  the  level  sur-  Siirf«e*  ut 
favx*  may  be  found  sprinkled  with  small  (xilisheii  plates  Hiuiv 
of  ice,  which  refract  the  light  in  coloiirs  as  brilliant  and 
voriei!  as  thoN?  of  dew.  At  such  limes,  also,  there 
an*  to  be  foutid  on  the  bimlcrs  of  frozen  pools,  and  on  L|^t«»  wf 
small  bisiirs  which  happen  to  lie  fixed  in  the  ice  and 
project  from  the  surface,  groups  of  feadicry  crystals  of  a 
cunous  and  delicate  structure.  From  the  moment  ab  Snow 
mo*^t  that  snow  alights  on  the  ground,  it  begias  to  eluiign 
iiiidcrgo  certain  changtsi,  which  usually  end  in  a more  ■•***•«  »( 
solid  crystallization  than  it  originally  posseasetl.  The  * 

jieculiar  adhesive  quality  of*  Snow  at  particular  tinves, 
results  from  its  ticcdly  crystalline  texture,  aided  by  a 
degree  of  attendant  moisture,  which  afterwards  freezes  in  quality  uT 
the  mass.  Snow  sometimes  exhibits  beautiful  blue  and  tMwv. 
pink  shailrs  at  sunset 

(613.)  Snow  ba.s  been  seen  in  the  Polar  regions  of  lyiSitent 
red,  orange,  and  salmon  colour.  This  occurs  both  on  eutoun  uf 
the  fixed  and  floating  ke,  and  appears  in  some  cases  Soow. 
to  lesnlt  from  vegetable,  and  iu  others  from  animal 
matter,  suHiH-iided  iu  the  sea.  and  depuaited  upon  the  ice 
around. 

(614.)  Snow  storms  sometimes  present  a luminouH  Lumiooua 
aptwaranev,  and  are  then  olijects  of  great  interest  One 
oanirrvd  in  March  1013,  to  a party  on  Ijochawe  iu  •*®^™** 
.Argyleshire,  which  imparted  to  the  glassy  surface  of  the 
lake,  tile  boat,  their  clothes,  and  all  the  surrounding 
scenery,  a luminous  npivearaiiee,  like  a huge  sheet 
fire.  Nor  were  the  ex(Kised  ports  of  their  Uidies  sin- 
gular in  this  res|>ect  for  to  tlic  eye  they  all  seemed  to 
bum.  although  of  course  without  any  feeling  of  warmth. 

Wlien  they  applied  tlieir  hands  to  any  of  the  melting 
Snow,  the  luminous  substance  adhered  to  tlicm,  as  well 
as  the  moisture,  and  (his  property  was  retained  by  the 
Snow  for  twelve  or  fifteen  minutes. 

(615.)  During  the  descent  of  Snow,  the  thermometer  Thermo- 
will  sometime*  gradually  rise.  Iloward  gives  an  »?x- 
ample  of  an  unusual  fiUi  at  Plaistow,  during  which  the 
thermometer  at  10  s.  M.  stood  at  19^  at  3 p.  m.  22°,  and  a^ntof 
■t  9 p.  M.  26°.  Soi>w. 

(616.)  All  other  things  being  the  same,  Professor  c<icnpars- 
Leslie  supposes  that  a flake  of  Snow,  taken  as  nine  tiwdeaceot* 
times  more  expanded  than  water,  descends  thrice  ogofSnuw 
■low.  uiaiUin. 

(617.)  In  the  Arctic  regions,  it  has  been  observed  by  Artiul  for. 
an  able  writei  in  (be  Edinburgh  Reritic,  that  Uic  ™*boo  *jf 
wretched  settlers,  covered  with  a load  of  bear  skins,  re-  pp, 

main  crowded  and  immured  in  their  huts,  every  chink  i^tona 
of  w hich  they  carefully  stop  against  Um*  piercing  external 
cold.  Soon,  however,  tiic  whole  of  the  inside  becomes 
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lin<Ml  with  a thick  emit  nf  ice;  Imt  if  they  lmpj)cn  for 
an  iiiMaiU  to  o cn  n wtntlow,  the  nwHsturc  of  the  con- 
fitmJ  air  is  iminctlialdy  precipitated  in  the  form  of  a 
shower  of  Snow.  Maupcrtni.N,  who  was  cnplg^•d  in  the 
prat  o|>cratinn  of  nicastirint?  a de^ee  of  the  meridian 
within  the  Arctic  C'ircle.  b1j*o  remarks,  that  at  Torncu. 
tipoii  the  0{)ening  of  a door,  the  external  air  immetiiatcly 
cmiverU  the  warm  \-npour  of  the  ehamWr  into  Snow, 
de  ffrar  (ourhillont  btanr*.  Robison,  the  celebrated 
Natural  Phihwopher  of  K<iinbur^h.  likewise  remarked 
In  lluUon  the  (ieolog:ist,  as  a beauliful  example  illus* 
tralinj^  the  irnlh  of  his  tlteory,  that  in  a crow<le<i  nsN*m- 
blv  at  PcttTsburjfh,  when  the  company  were  sufferiuff 
from  the  closeness  of  the  room,  a jrenticman  broke  a 
window  for  relief,  and  the  air  mshin^t  in,  Ibrnted  a 
visible  condeiLsatioM  of  snowy  matter,  having  a revolving 
motion. 

(618.)  In  the  Polar  regions,  where  everything  c«i- 
m'Ctofi  with  Snow  is  c\hibite<t  on  the  grandest  scale, 
Mr.  Scoresby  informs  us  it  snows  nine  days  out  of  ten, 
in  the  nwinths  of  .\pril.  May,  and  June.  With  Southerly 
wIikIs  near  the  borders  of  the  ice,  or  where  mowt  air 
blowing  from  the  sea  meets  with  a cold  breeze  from  Ute 
ice,  the  heaviest  falls  of  Snow  occur.  In  this  ca.se,  a 
depth  of  two  or  three  inches  sometimes  descends  In  an 
hour.  Such  heavy  falls,  it  is  said,  frequently  precede 
sudden  storms.  There  seems  no  data  to  assist  u.s  in  a|>- 
pmximating  to  the  annual  average  amount  of  Snow  Ihr 
the  latitudes  in  which  it  fails. 

(613.)  Snow  has  generally  been  found  electrified,  and 
acetirding  to  the  oh^rvatiuiis  of  SchQbler,  it  w ofiener 
{positive  than  negative,  in  llic  ratio  of  finir  to  one.  * 
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(620.)  The  phcnomciHin  of  Hull  does  not  appear  to 
have  attracted  ho  much  attention  in  our  own  Country  ua 
on  the  Continent,  when*  it  has  been  made  the  subject  of 
several  most  interesting  Memoirs ; and  even  at  the  very 
momeui  this  Kssay  is  pa.s.sing  through  the  press,  the 
Academy  of  Sciences  at  Ihiris  has  announced  it  as 
another  Prize  question,  and  with  conditions  also  nf  Uie 
most  general  ami  rignrmi.s  kind.  In  Cireal  Britain  our 
attention  has  been  more  omijaetl  with  rain,  and  we 
have  happily  not  to  lament  the  desolulion-s  proiluc-eil  by 
those  tremendous  Hail  storms,  which  from  time  inmus 
mortal  have  ravaged  the  beautiful  Provinces  of  Fmnw. 
Borne  places,  from  fmiueiii  catastrophes  of  this  kind, 
have  obtained  the  dcsigimtion  of  Hail  Countries.  Kiig- 
laiuL  on  the  contrary  , may  with  more  propriety  be  de* 
nominated  a Rain  Country. 

(621.)  There  is  undoubtedly  much  in  the  origin  and 
formation  of  Hail  to  awaken  curiosity.  Volta  indcei! 
regarded  the  formation  of  small  fiakes  of  ice— 'the  ker> 
iieU  of  future  Hnibnionea,  in  the  month  of  July,  during 
the  hottest  hours  of  the  day — as  one  of  the  greatest 
panidoxe*  in  Meteorology;  and  though  we  cannot  hope, 
in  the  brief  limits  to  which  we  are  confined,  to  truce  all 
the  phenomena  connected  with  it  to  their  aourcc,  or 
pmiluce  observations,  as  the  conditious  of  the  learned 
Academy  require,  made  in  the  very  region  of  Hail,  we 
may  nevertheletis  remark,  that  Uic  theory  of  Hutton,  us 
just  applied  to  the  phenomena  of  Ruin  and  Snow, 
seems  better  adapted  on  tlie  whole  to  account  for  the 
formatkin  ol‘  Hall,  than  any  of  Uie  other  theories  that 
have  been  proposied. 


(622  ) We  have  before  remarketl  that  moisture  may 
lie  precipitated  from  the  mingling  together  of  mas-ses  of 
air  of  unevjuid  Icmfieratures.  and  unci^ual  deerees  of 
humidity  ; Imt  the  slate  in  vrhich  the  prccipitatiHi  mois*  Pnrcipiutwl 
lure  reaches  tlie  b^rth,  must  dcjicnd  on  tJie  temperature 
of  the  medium  in  which  it  is  lonucd,  and  on  that  through  i«nq«raitiri: 
which  it  has  to  {mss.  We  have  already  seen  how  mois*  nf  n:«iUiim 
ture  precipitated  in  this  way  produces  rain ; and  how,  thriHi^h 
under  the  iiiHnenec  erf  a lower  temperature,  it  oome*  to 
us  in  the  form  of  snow ; and  it  would  seem  reasonable  1^***' 
to  attribute  Ui  a further  decrea.se  of  heat,  the  po^^f  «f 
still  fijrther  crystallising  the  descending  atoms,  and  thus 
to  give  to  them  the  deckled  character  of  Hail.  Tlie  only  |-r<»Juciog 
diifieulty  in  the  way  of  an  entire  recqition  of  the  theory  *bul. 
is,  ihemmparative  scarcity  of  Hail  shower*  in  IheW'inler 
season,  the  lowness  of  tlie  cUmds  from  which  Hail  in 
general  results,  and  the  magnitude  of  the  masses  in 
which  it  occasionally  reaches  the  ground. 

(023.)  There  are  however  certain  phenomena  which  PhtJi'iai***'* 
have  been  remarked  res|»ecting  the  descents  of 
snow,  and  Hail,  whicli  would  seem  to  imply  a common  •cuminun 
origin  for  cocli,  differences  of  temperature  alone  seem*  orij^iit  Tm 
ing  adequate  to  explain  their  differenl  formations,  »n-iw, 
Howard  has  observetl  more  than  one  instance  of‘a  huge 
nimbus,  iitrordiug  hard  snow*balls  and  distinct  fUkes  of 
snow  at  the  same  time;  and  Hail  arul  rain  are  by  no 
means  an  uncommon  result  of  the  same  cloud.  The  «i 
magnitude  ui>  a cloud  may  iiidved  be  such,  or  clouds  at  Hiuu«iime. 
diHer*  ot  elevations  may  be  supposed  to  exist,  which  in 
an  upper  region  shall  alTortl  Hail,  in  a lower  region 
snow,  and  in  a still  lower  region  rain,  difTcrciicesof  tern* 
peraturc  existing  in  the  supposied  range,  fully  adcipiate 
to  the  proilutiion  of  these  ditlcrcnt  phenomena.  The 
same  is  also  confirmed, — such  are  the  capricitNis  rondt* 
timis  nf  iem{ierature  in  the  air, — by  rain  actually  forming 
in  an  up|ier  region  of  the  sky,  an*l,  desceruiiiig  into  a 
colder  stratum  of  the  atmosphere,  bwoining  amverted 
into  deckled  globules  of  Huil.  Howard  has  on  Freezing 
example  of  this  in  what  lie  deuomiiiBteH  a freezing  iibi»»«r. 
shower,  on  the  19th  of  January,  1^93.  It  coiisisted  of 
hollow  spherules  of  ice.  filleil  with  water,  of  Irattsporent 
globules  of  Hail,  and  of  ditqM  of  water  at  the  jioint  of 
freezing,  which  became  solid  on  coming  into  contact  with 
the  bodies  they  fell  on.  Tlie  same  olwcrvcr  also  records,  Lsr«e  H»d 
that  on  the  19th  of  July,  IH03.  a kind  of  icicle  descende*! 
from  the  clouds,  which  was  succeeded  by  huge  Hail,  and 
filially  by  rain. 

(624.)  A fine  example,  illustraiing  the  Junctimi  of 
cioiidH,  and  of  the  resulting  phenomena  of  rain  and 
Hail,  vvasobseneil  at  Tarragona  on  the  15th  of  Bcptein- 
ber.  1828.  Some  large  clouds  were  seen  to  mlvance 
with  a South-East  wind,  at  7 a.  si.,  discharging  torrenU 
of  rain.  Another  great  maws  of  cloud,  driven  by  a 
Westerly  wind,  met  tbe  ftirmcr  with  the  greatest  vio- 
lence. producing  thunder.  As  mxmi  as  the  ruin  bad  liain  nir* 
ceased,  an  immen.se  almndance  of  Hail  descended,  at  l-y 
first  very  small,  hut  sensibly  increasing  to  a very  grvul  ' 
size.  Another  example  also  occurml  in  North  America 
alKiiit  noon,  on  (he  4th  of  June,  1814.  A dark  cloud 
appeared  in  the  South-West,  exhibiting  an  electrical 
apjieanincr,  some  light  clouds  moving  at  the  same  time 
from  the  North-East,  and  apparently  meeting  the  former. 

The  united  raasi»es.  after  their  junction,  iwemed  to  rise,  lUil  wie 
and  at  length  to  attain  an  extraordinary  height,  their  eewkJ  tty 
appearance  iiiduciug  Dr.  Crookshank,  the  observer,  to 
predict  Hail,  and  which  presently  fell  in  masses  from  13 
to  lb  inches  in  circumference.  Copious  rain  succeeded 
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U^cer.  their  dcisrcnt.  Ara^  likewise  remarks,  that  Hail  {jene- 
<*^Qr•  rally  preeedes  storms  of  rain,  amt  eomeiiines  accom- 
panies  tiiem ; why  then  caimul  tliey  have  a common 
oHp^n,  ditlerence  of  tempeniture  only  modifying  ihcir 


H&il  may 
tv  furmsd 
rithi«  hy 
il^y  gr  by 
nij^t  ac' 
cvniittjT  to 
thi<  (Itegry 
gf  llutlofl. 
Thi'nfy  of 

Volt*. 


slates? 

(€2h.)  A strong  ailment  in  favour  of  this  appUc»> 
lion  of  Hution  may  also  be  derive<l  from  (he  ctreum* 
stance,  (hat  Hail  may  be  formed  either  by  day  or  by 
night  in  every  climate,  although  its  descent  » most  fre> 
quent  in  the  Ibrnver  season.  The  theory  of  Volta* 


• It  nuy  Dot  be  uauitcTfistiai;  to  give  ■ brief  account  of  Uk  Ihoory 
of  VolU  m a note.  Thul  celrbr«leO  man  irruuiida]  bis  tlwory  if 
Uuil  ua  evipuraljoD,  aud  oa  the  familiar  vtectrical  vx}<«Titm>n( 
known  by  the  name  of  Ibe  ywivfiju,  which  eun>ii.«ta  of  two 

metallic  discs  pUced  hwi^ootally  one  above  the  other,  ihc  njiper 
dt»c  being  nj»]iendnl  frum  the  prime  oopdiidor  of  lii«  machine, 
and  the  luwer  cucomunicaling  with  the  ground,  either  immediately, 
or  by  the  aid  of  • chain.  A few  pith  boUa  placed  on  the  luwer 
iL*c,  will.  wht£  the  upper  diac  it  elrctriAad,  alvoot  from  the  funner  to 
the  latter  aiirface.  and  back  again;  the  uKCiiloliug  motiun  l«ing 
cuotinued  until  the  difli.-nmt  electrical  stater  of  the  two  surfaces  an 
at  length  ei^uolued  and  reoik-red  sitnibr.  Volta,  in  ap|iiying  the 
multa  of  IhiM  electrical  toy  to  the  great  phenonveua  of  Nature,  Mip. 
uueed  tbv  black,  elormy  clwudt  which  prudure  Hail,  to  be  sulwtituteii 
tor  the  metallic  liiart;  mmI  the  small  grams  of  Hail  exixbng  belwem 
them,  rshibiling,  hy  the  electrical  agencies  of  the  chmds,  niotutis 
like  the  path  bolls  m the  riajue  dr*  pee/riM, 

There  u ceflaiidy  no  ditbculty  in  suppooiag,  as  Arago  observe*, 
two  or  more  struta  ^ unequally  eleratrd  cUnals  to  evn(  at  the  some 
ttme,  since  we  uften  »vn  mooMs  so  ilinuMed  by  the  action  of  cimtrmt- 
ing  winds.  Wlicn  s storm  sevtns  hegiamn*.  small,  greyish,  iie> 
tocned  clouds,  somctioies  immovable  and  somelunes  dUturlwil.  uften 
appear  under  utlwn  of  a ditK-rcnt  oixl  much  nutfe  ettended  form  ; 
oud  Volta  has  j»ovsd  tliat  llte  electficid  trousitiocui  from  apuaitive 
to  a tiegalive  state,  occur  tern  or  tweli-o  time*,  or  ereo  tnnrv,  in  a 
ouwle  minuta. 

Uut  bow,  U may  be  asked,  n the  find  evnbrro  of  Hail  funned  be- 
tween  the  two  clouds  f Tlie  ckaids,  sa\-s  k'ulta,  ore  funned  ai 
buUuw  vtokle*,  the  eilernol  surfaces  of  wliirh  ore  flmd.  The 
myriads  of  thvt*  which  form  the  upper  surfsce  of  a cloud,  must 
undergo,  tuwanU  the  l^th,  a strong  vva^Kiraluin,  both  on  orcuunt 
of  the  intensity  of  the  solar  rays,  and  the  dryness  of  the  air  in 
which  they  swim.  The  eloalK  vajKiur  thu*  p^ucwl  by  the  solar 
heat,  must  first  saturate  tlie  dry  air  through  which  U |stasvs,  and  at 
leiifph,  by  the  bn*  temperature  of  tiMnu  »upor.ur  stratuin,  liociaoe 
ogam  reslucvd  into  a vesk'iiUr  state,  forming  oaotlier  cloud,  di&nng 
in  its  tWtneal  coatUtina  from  the  first.  The  upfier  cloud  will  have 
podtjve  eloctncity,  on  account  o(  that  s|ieciea  uf  elvctricrty  being 
developed  during  the  (iredpitotioa  of  vapour,  the  lower  having 
chong^  iU  clvorocter  to  negative  in  eonst^iwuc*  of  the  evajjoratjoa 
it  has  uudvrgone.  A dinuni»)uKltrrBt)vrwtiinrat  length  may  pnalwe 
between  the  cUiud*  icy  particles,  or  lloil  in  a nascent  stale,  which 
the  Of  iposile  electrical  states  of  the  upper  ami  lower  duuda  will  cause 
to  oocjlUte,  uutil,  by  gutherii^  tnaller  from  the  sunuuodiiqt  moiO' 
turi%  they  heconw  ^lengUi  euveloprd  ia  compact  and  opaque  ic«, 
and  attain  a aii«  which,  uverpoiretuig  the  electric  forces,  ant  com- 
pelled by  Gravify  to  descend. 

But  this  theory,  ajmoreotly  no  simple,  and  at  one  time  so  popular 
oo  the  Continenl.  bos  nod  ubjediutia  up|X)a«d  to  it  of  a very  nifniida- 
bk  kiod.  V’ulta,  indeed,  having  supuweed  (hat  the  first  rudinwats 
of  Hail  could  only  be  produced  hy  the  action  of  (be  solar  r«vs  on 
(he  upper  suriaev*  of  cloudi,  found  himself  obliged  to  wlmit,  tkat  a 
llaiUstone  which  frll  at  three  or  four  in  the  tnoming,  befnee  the  Son 
could  pomibly  bare  acted  upon  the  sur&ce  of  a ckmd,  had  aabUotad 
at  least  ten  or  twelve  lumn  between  the  surfaces  of  the  Ufmooitely 
eiedrified  cloud* ; and  fielUai,  in  eome  of  the  cxamplee  m hoe 
cited  in  o]ipofiiioQ  to  the  theory,  bus  even  adduced  the  inetoace  of  a 
storm  in  July  l-v(16,  which  commenced  brture  (he  lisiag  of  the  Hun, 
and  produced  a prudiguius  qiuntity  of  Uojl,  when  the  preceding 
rvening  iioil  displayed  no  indications  whatever  of  a coming  storm, 
throughout  the  whole  cateol  of  the  visiUo  horiton. 

Hie  expmmeni  of  the  doiue  drt  pmittim*,  cootinuet  Artgo,  fur> 
nuhes  oioreover  orgumenla  nwre  speoaus  than  solid.  The  electrified 
laetaibc  jdales,  between  which  Ui«  (tith  balls  uaeilUle,  con  oetther  be 
dUploced  ovr  diridcd.  The  iiofticle*,  ou  the  cootrory.  ccMDpOMDg  the 
duuda,  on*  eadowed  either  in  their  whda  moso,  or  ia  (heir  ermarate 
paito,  with  oa  extreme  aiubvitty.  May  it  not  Uiervfiire  be  okro  how 
they  alooa  remain  immovable,  and  bow  they  escape  firum  the  in- 


required  the  absolute  presence  c»f  the  Stm  to  art  on  the  M«-teor- 
cloufiH,  and  hy  pioducinjr  eTa|ior:ttioit  frum  tlie  vehicular  oli^-. 
v-uiMutni  which  compos**  them,  to  form  Hail  as  a result; 
wlicrea-v  we  know  that  very  ^al  Hail  Morma  have  oc- 
currecl  during  the  absence  of  Uie  Sun  ; and  the  theory  ^*** 
of  V(Ki  liuch,  wiiich  is  founded  on  the  elTrcLs  of  w 
oetulitur  currents  of  air,  iaopen  to  a like  objection. 

(626  ) K\am|des  of  change  of  wind,  and  of  the  action  f ’haiigev  uf 
of  op]xiaile  currents  so  necesaary  fur  the  produetiuii  yj’ 
rain,  arealoo  trequent  during  Mail  siornm.  In  one  which 
occurred  to  .Mr.  llowurd  in  May  1809,  the  wind  was 
flrst  Kant,  then  Smith,  afterward-H  West,  again  Kaat,  and 
finally  West.  Heccariu  also  rrcoj^ifies  the  same  principle. 

**  W hile  clouds,"  saya  he,  "are  agitated  with  the  most 
rapid  moiiutis,  rain  generally  tail*  in  the  (neatest 
plenty;  and  if  tl»e  ag^taUem  he  very  f^reat,  it  ^neraliy 
hails." 

(627.)  The  descent  of  Hail  in  some  ('ountries, 


flut-nci*  «f  thiwe  rl^rvcai  furev*  which  cunmunicslL*  Uw  osrillalury 
iDotiun  lu  the  loterjMMvd  llail-ituuMf  Ought  nut  ilur  racrgeOc 
act Hm  uf  tliMH*  furccs  to  Umg  into  uoiun  tbs  ibosm*  of  cluuds 

It  is  ol»u  true  tiuit  the  ex|ivrtmeii(  of  the  doiue  dn  miuim 

at  least  that  one  of  th«  twu  electrified  pUtes  should  be  solid  ; lor 
lulwtitutuig  a »hi*s<  of  wiUi-r  tor  tlur  luwwr.  os  BelUat  luu  d^,  the 
oscilUtiwy  mutiua  take*  |tUce  ou  longvr:  the  bidla,  at  the  rod  of 
their  first  descent,  peoetraiing  th*  Liquid  and  rising  no  more.  The 
eluu>lt  must  prvweut  anabiguus  phenomeru:  the^-  cannot  tr|wl  th* 
il.itl-vtonew  tUltil  they  have  tumcked  them;  on  tf^  (he  gravitating 
futrv  uf  succrtdifig  lioil-ttooeo,  acting  uo  lbu*e  which  have  juU 
come  into  contact  With  a ckmd,  must  ucxmiuu  some  al  least  to  ]wne- 
trate  it.  A uottiroi  result  uf  any  biog-cuoiiaued  system  uf  oscjIIo- 
liunv  imisl  therefore  be,  the  wsceot  uf  Hail  fur  many  hours; 
wbvtvas,  ua  the  cuotrury.  Hail  stunns  on  ■inhlea  and  never  cuntiaue 
looB. 

Armgo,  with  hi*  accuntomed  aculeneM,  bo*  rcmarkal  in  his  com- 
meot^  on  VulU'a  theo^',  that  did  tliis  uKilUlury  mutian  really 
exist  in  the  otmo^ihere,  it  is  somewhat  remarkable  that  au  one  has 
ever  perceived  iL  Had  clouds  ore  commonly  low,  and  travellers, 
rontiuues  that  irxcelleut  and  leonml  man,  must  have  bewa  ofiea- 
times  on  mountains,  witliiu  the  range  of  the  interval  whrmo  the** 
usriluUKm*  ore  prrfurriMvl;  and  added  to  which,  the  ilail-stoBc*,  ia 
tlieir  asceat,  rouk  at  least  b*  •umetimes  brouglit  into  sHuatwiu, 
wlwre  their  dncndimy  eouraus  never  could  have  transported  them ; 
Mich  oa  (he  lower  i«rta  uf  the  nxifs  of  colitas,  or  of  very  iiruauiient 
rock*  But  no  «uch  appearaocisi  horo  ever  been  remarked.  Bel- 
loni,  also,  has  mode  the  im|K>rtant  remark,  that  if  ritsetrified  clouda 
sometiiocs  posscos  ih*  power  of  causiog  momra  of  tee  of  eight  or 
ten  uuucvw  tu  oscillate  between  them,  ought  nut  the  electrical 
euergie*  of  (he  clouda  and  the  Karth  aometimea  to  coiia*  dual, 
gravel,  and  even  stuoes,  to  be  raised  tn  calm  weather  f thus  rvn- 
clerrng,  oa  be  atya,  the  almu*pbere  hardly  fit  for  mpiratioB,  «"d 
peoihMog  (o  man  nuirr  formidable  evils  than  even  Hail  occoMooa 

H.  de  IVmtMcbtcbikoff'  haa  endeavoured  tu  aunport  experi- 
mentally the  objeetkins  mode  by  HrUani  against  VoIra‘i  theon-  of 
Hail,  lie  Utinks  that  VuHa  lost  sight  uf  the  |itincipal  coiae  of  the 
cooling  of  clouds,  and  also  of  the  concentric  ainieiuiv  of  Hoil-fetoitea. 
When  the  clouda,  he  remarks,  consist  of  many  thick  strata,  which 
gradually  risv.  they  become  an  obstacle  to  the  tree  clietrilmlxm  of  the 
radiant  heat  from  the  Karth,  which  being  reflected  bock  ogam,  pn> 
duces  that  Buflbcatiagwenaaticiii  which  usually  preewiv*  a Warm. 
Above  the  duud*,  however,  the  heavens  ore  serene,  and  connequeiitly 
radiahon  goes  on  freely  firom  Ihnr  upper  surface.  Henc*  (Im  prio- 
cinol  cause  of  th*  refrigeration,  upon  which  ilepcoda  the  formation 
of  (ho  niicleua  of  the  Hoil-atone.  The  Specific  Gravity  of  these 
nuclei  beiag  too  great  to  allow  of  their  remaining  tutfieoded  in  th* 
doud,  they  fisU;  and  travming  different  strata  of  clouds,  they 
iMcixne  covsred  at  each  by  a frcM  opaque  coat  of  tbv  Liquid  cow 
gcaled  at  their  surface,  the  number  of  layen  in  the  Hoil-atone  cor- 
resfMmding  to  the  number  of  strata  it  has  passed  ihruugh.  Th* 
Hoil-atouei,  by  concuaoion  against  each  uthee,  are  iu|ipoMNl  to  have 
a rotatuty  motion  given  to  them,  tending  to  produce  a ^lerical 
form. 

It  is  proper  to  obaarve  that  this  theon  of  the  radiation  of  beat 
frem  th*  suprrior  surfocee  of  clouda  hod  already  been  jmipuaed  by 
Gay  Luboc  ; but  after  oil  it  must  be  reduced  to  that  of  VoIU. 
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Ilui]  storma 
have  drfi* 
ftit«  liniiU. 


appcftfs  to  occur  at  particular  periods.  In  the  middle  of 
France,  Italy,  Spain,  &c.,  it  commonly  hails  most 
abundantly  during  the  warmest  hours  of  Uie  day,  in 
Spring  and  Summer  ;*  and  in  Europe  generally,  it  tails 
principally  during  Uie  day.  though  there  are  crumples 
of  great  Hail  storms  which  have  taken  place  during  the 
night.  In  August  1787,  one  ravaged  the  borders  of 
the  Luke  Como,  for  an  extent  of  600  square  uiiks,  and 
began  precis#!)'  at  midnight;  and  another,  no  U-ss 
disastrous,  took  place  in  August  1778  at  the  same  hour; 
and  a third  in  July  1806,  just  at  the  dawn  of  day.  In 
our  own  country,  generally.  Hail  is  of  rare  occurrence 
in  VV inter ,t  if  vre  except  a sprinkling  of  small  o]mque 
grains,  which  in  the  former  part  of  tltc  night  imltcute 
the  approach  of  a low  tempenilure,  and  are  found  on 
the  Irozen  ground,  and  on  ponds  in  the  morning,  and 
sometimes  by  day  after  a descent  of  snow.  IntheKqua- 
torial  regioas  it  seldom  hails  in  places  situated  at  a 
lower  level  than  350  fathoms;  for  alUiough  Hail  is  doubt- 
less formed  in  llie  upper  regions  of  the  atmosphere,  in 
that  great  division  of  the  (ilobe,  the  warmth  of  the 
lower  must  prevent  it  from  reaching  the  ground  in  that 
sha|>e.  Von  Buch  remarks,  that  it  very  rarely  hails 
on  mountains  in  the  tempemie  climates  of  the  Earth; 
and  this  he  attributes  to  the  low  elevation  of  tlie  clouds, 
from  w hich  Hail  commonly  descends. 

(628.)  That  Hail  storms  have  detinite  limits  niay 
be  gathered  from  the  tremendous  storm  which  dcsolatetl 
so  great  a portion  o4‘  France  in  July  1788.  J It  began 


* It  it  worthy  of  n'mark.  that  nin  f«U««t  oJI  Miwoiitof  tlie  year, 
tisuw  tu  wiotrr,  and  Util  pnncitMilly  in  Summer. 

f Tliis  is  tii«  upinioQ  uf  Howard,  but  Mr,  Gidily'a  TaUn  for 
Penttuvee  oAvr  a alcculKtl  etevpriou.  The  ruUtiwing  arc  the  re»ullt 
of  litt  Hail  thfwrun  fur  the  a|'gn<|^e  of  the  wvrrsl  montht ; duiiag 


a |Mrriod  of  twenty-uu«  jirars. 
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The  month  of  Au;;u«t  b here  aleululely  xeru,  and  IXK«iuber  oAurilt 
the  maatmum. 

1 \V«  extroct  the  foUtming  iitdire  of  the  calamitous  ciNiscqueucca 
of  this  ».t«.rm  from  the  of  tint  time 

Thb  tr\  mriMhi«i»  alarm  waa  Unhered  in  by  a dreadful  and  alinoat 
total  lUrknem  vhxh  authlvuly  <n*>r>|in.'a4i  the  whole  country.  In  a 
i4n:;!c  Iumit  tbu  wHoht  face  of  Natviru  was  m>  rntiiely  clurngi'd, 
thiil  BO  ]:rr*on  wl»u  had  ste|it  diinng  the  terajivat,  could  har* 
Whevrd  himftrlf  in  the  anm«  port  of  the  world  when  he  awoke. 
I n»tea*l  of  Ibe  smiling  bloom  of  Summer,  and  the  rich  j«To»|(erta  of 
fur«-.-ird  .-Vuttimu,  which  ware  just  before  a]iread  irrer  the  face  of  (hat 
frtlile  ami  Iwauliful  country,  it  nnw  ymeiiled  (he  dnar}'  ax{M;ct  nf 
imimwil  Wiulcr,  in  tlw;  ohmI  sterile  ami  t;loumy  of  the  .\rctic  nr* 
ptuiuB  Tlw  soil  was  chan)(t!<l  into  a nvvats.  the  ataiidin^;  curu 
bratrn  into  a quac***‘^'*  ^he  vine*  were  hivkeii  lo  yieors,  and  their 
briiMchpa  brii>ae<d  m the  &am«  manner  ; (he  fruit  trees  nf  evary  kind 
were  rlefiM^iahed.  ami  the  Hail  lay  uumelted  in  heap*,  like  rocks  of 
solid  ic«  Kven  the  rubuat  forest  trees  were  incapsbW  of  withaland* 
]!ig  ihw  fury  of  tliv  (em|iesl ; and  a largo  woo<l  of  cheUnut  trees  in 
paninilsr,  was  «o  much  damagetl,  that  U prescntnl,  after  the  atorm, 
little  mure  than  bare  and  naked  (mnks.  The  rines  wars  so  mueta* 
kiy  hackeil  and  botlersd,  that  fimr  rear*  were  exlimaled  as  the 
alturlest  ]>aiud  in  which  they  roidd  bacaoK  again  in  any  degree 

Kiiductiva.  Of  the  aixtyniix  parislics  included  in  the  district  of 
•ntotw.  fi>rt)Mhre«  wenr  entirety  deacdaled;  wliib  of  (he  remaia- 
ititf  twent^-thrac,  sotna  kist  twodmida,  and  nthari  above  half  their 
Karsest. 

Tlte  same  librarian  abo  adds,  that  thb  unforeseen  ami  irrrabti- 
h!e  cilamity  coming  cm  at  a aeaaon.  already  so  etroDfriy  ewi  imha]»* 
nily  marked  hy  the  violence  of  faction,  1^  public  ducvaSenl,  and 
(>y  political  diaaenaion,  whm  all  men  were  Woking  to,  or  ajawheod- 
ingsotne  great  conrulaWa  in  the  Stale,  prodoced  such  an  ebet  upon 
VOL.  V. 


ia  the  Soulli,  and  proceeded  in  two  parallel  bonds  from  Mcleor- 
the  South-West  to  the  North-Ea.si ; the  extent  t>f  one  of 
thenibeingl75  leaptes,  and  of  the  other  200;  thus  tra* 
versing  nearly  tltc  whole  lengih  uf  tiiat  great  King- 
dom.  ami  tttii  a portion  of  the  Low  Countries.  The  ?nFr*n™ 
mean  bretidth  of  the  Eastern  band  was  four  leapies, 
ami  of  llie  Western  two,  und  what  is  very  remarkable, 
the  interval  between  the  two  hands,  nmuimting  to  6ve 
leagues,  wa.s  deluged  with  heavy  rain. 

(629.)  M.  Tessier,  who  pubUsherl  an  interesting  Accmiut  of 
account  of  this  rrmnrkahle  storm,  informs  us  fhat  its  progresaof 
progress  from  South  to  North  was  at  the  rate  of  16.J  this  storm, 
leagues  ail  hour,  and  that  the  velocities  of  (he  two  band.s 
were  precisely  uniform.  In  the  VVrKtern  lumd  it  com- 
menevd  hailing  at  Tourainc  iicnr  Ivochcs  at  6J  a.  m.  ; 
near  Chartres  at  7J  a- m.  ; at  Ramhouillct  at  8 a.  w.; 
nl  Ponloise  at  8^  a.  m.  ; at  Clermont  in  Beauvoisis  ut  U 
a.  XI. ; at  Douni  at  II  a.  xi.  ; ut  C'uurtrey  half  an  hour 
after  noon  ; anil  at  Flesxinguc  at  I J p.  w.  In  the  East- 
ern band,  the  storm  reached  .Artenay,  near  Orleans,  at 
7^  A.  M.,  corresjxmding  precisely  with  (lie  time  of  (lie 
Western  btuul  discharging  itself  near  Chartres ; at  eight 
o'clock  it  arrived  at  Anrtoinille  in  Ikaiicc;  the  Fau- 
bourg St.  Antoine  in  I*ari«  at  half-past  eight;  Crespy 
in  Vakds  at  half-post  nine;  CSteau  Cambrc>t«  at 
eleven,  uiul  at  Clrcchl  at  half-pust  two  p.  m.  At  each 
of  these  places,  the  continuance  of  the  Hail  was  limited 
to  seven  or  eight  minutes. 

(630.)  Another  example  of  the  definite  extent  of  a lUil  ctortn 
diMistrous  Hail  storm  is  dial  which  occurred  in  Orkney  »o  Orkney, 
on  the  24lh  of  July,  1818,  of  which  Mr.  Neil!  hn. 
given  an  inleresling  account  in  the  IX(h  volume  of  the 
TrariKactiom  of  Me  Royal  Sociely  nf  Edinburgh.  The 
thick  layer  of  large  Hail  resulting  i'roin  this  storm,  formed 
a tolerably  well-deHiicd  belt  across  the  Island,  in  a 
direction  from  South  South-West  to  North  North-East, 
and  about  a Scotch  mile  broad ; the  course  of  which 
we  have  endeavoured  to  illustrate,  after  Mr.  Neill,  in 
fig.  9.  plate  i.,  and  beyond  this  line,  on  each  side,  the 
ground  merely  npjxrarcd  ” spotted  with  ice.”  In  proof 
of  the  extremely  local  nature  of  the  shower,  persons 
who  had  been  employed  tlie  whole  day  in  digging  turf, 
at  a di.stance  of  little  more  than  two  miles  Westward 
from  what  appeared  to  be  the  very  centre  of  the  storm, 
were  w holly  cxcuipUil  from  its  cflecls.  They  had  re- 
marked a black  cloud.  and  the  lightningami  thunder  which 
resulted  from  it,  but  no  Hail  came  near  them ; and  the 
same  thing  was  observed  ata  simllurdistancc  on  the  Esvsl- 
ern  aide.  To  the  South  alwi,  the  direction  in  which  the 
storm  ciimo,  its  range  wa.s  verv  confined.  Thejivninsidu 
of  Dcvrncss,  belonging  to  the  main  land  of  Orkney,  was 
directly  in  the  line,  and  only  seven  or  eiglit  miles  to  the 


(b«  pstpl*  in  ntwral,  tKal  the  Dutiofi  ai'emnl  to  ha>«  c}iaup.Hl  its 
character;  anil  matcaJof  tlut  levity  and  ;;aic4y  for  which  it  hwlewr 
lieva  distinguiahed,  and  which  was  ill  concealed  rvrn  iu  ihv  mi«st 
arriuua  aCnn.  a wtlled  aod  roslancholy  gloom  now  avemrd  turd  in 
cvciy  counimauee. 

M.  Ango  has  lately  r«raarki*<1,  that  (he  dama^re  done  to  a tbnu- 
sand  sod  (hirty-mne  |wjbJtea  on  thb  occasion,  amounted  to 
■J4,9«2.(iM  francs. 

l^lis  computes  that  Uad-ttofles  smneliinca  fall  wiOi  a velocity 
of  70  fret  per  second,  which  b at  the  rate  of  about  50  milva  nn  hour. 

Striking;  the  tnotUKl  wHb  ouch  un|Mrhwua  torre,  it  ianvy,*'  Ite  says, 
**  tomnriHv*  the  extvtiaive  ini^-  which  a Hail  shower  may  ucca- 
aino  in  the  hotter  climalea.  The  ileWruHive  power  nf  those  mivsilra 
ia  stripping  and  tearing  the  fniits  and  fidbge,  UicTeoaes  hmiden  in  s 
faster  ratio  than  (he  inommtum.  and  may  be  rstiinatnd  by  >h« 
sipiaxw  uf  Ihrir  veloctty  aiuhtphud  into  (he  mass  This  fatal  rw'Tgy 
b Iwncv  os  the  fourth  power  of  the  diameter  uf  (hr  Had->(uue.** 
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llail  CO* 
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South  Soutli-WcHt,  yet  rrm&inod  unlnuclu'ct.  The 
tiuii  erf  (he  violent  wind  and  heavy  Hail,  of  the  atckrm 
lost  de<«cribeci,  continued  nbmit  eitdit  minutes.  * 

(631.)  Tlic  appearance  of  Hail  clouds  aeems  to  be 
dintiniriuKhiNl  from  other  stormy  douds  by  a >cry  re- 
markable shadowing,  'flteir  edges  present  a multitude 
of  indentatkms,  am!  ihcir  siirfiaxa  disclose,  here  and 
there,  iininenst*  im*guUr  protubcnutces.  As  a proof  of 
the  occA-simtuI  loMncw  of  Hail  cloiid.^,  .^mgo  remarks, 
that  he  has  more  than  once  seen  clotids, — from  which 
Hail  wmild  in  n few  minutes  later  have  eaeapi*d  nhitti- 
ciantly,  cover  os  with  u thick  veil  the  whole  extent  uf  a 
valley,  whilst  the  neighbouring  hills  enjoyed  at  llie 
very  same  lime  a pure  sky  and  an  agreeable  temper* 
atiire. 

<03:3  ) The  forms  of  Hail  arc  very  varied,  but  all 
llnil-stunes  resulting  from  the  same  shower,  generally 
present  considerable  uniformity,  wlieii  they  tall  nearly  on 
the  same  level.  It  has  l>oen  remarkoil  that  Huil-sione.s 
«if  the  same  storm,  arc  fimnit  to  be  much  smaller  on  the 
tups  of  mountains  than  in  the  neighbouring  plains.  If, 
however,  any  alteration  lake*  pbw.  either  in  the  tem- 
]>craturc  or  the  wind,  the  figures  of  the  ilailHrtoncs  be- 
come iinmedinudy  changt'd.  On  the  7lh  of  Julv,  1769, 
M.  Adanson  observed  six-sided  pyramidal  llail-stones 
to  descend  at  six  p.  m ; but  on  the  wind  changing  to 
tile  North'ICast,  the  lluJI-stmies  which  then  descended, 
were  in  the  form  of  convex  lenses,  and  so  transparent, 
that  they  increa.*ied  the  dimension*  of  objects  without  ul 
all  distorting  them.  In  the  great  stonn  which  desolated 
France,  some  of  the  Hail-sUmrs  were  globular,  others 
eUmgated,  arul  othem  armed  with  dilTerent  points,— 
probably  the  re«4ill  of  altered  tempcralore  or  wind. 

(633  ) Very  freqnenUy  in  the  eentroK  of  Had-vlones, 
small  flakes  ofsjwngy  snow  are  (u  l*c  fimnd;  and  gene- 
rally speaking,  this  i.s  the  only  dark  part  in  them,  the 
CTMK’entric  strata  with  which  it  is  surroundetl  having 
all  the  I r:ins|>Hineiic7  of  ordinary*  ice.  Hence  it  has  been 
suppose*!  b;  many,  llial  tlie  interiitiJ  and  external  parts 
ol  these  stones  are  not  formed  under  the  same  condi- 
tion*. Soinctiiues,  indeed,  large  Hail-stones  have  been 
fmini!  which  pre.scnt  tbi*  snowy  texture  at  Ihoir  centres; 
but  arrmu*!  their  central  parts,  concentric  layers,  alter- 
nately lrans])flrent  and  opaque,  are  dis}Msed.  I./eslk! 
imagines  the  »p<»ngy  texture  to  result  from  an  atom  of 
water  having  Injen  suddenly  frozen,  and  (nrUcles,  of 
perhaps  rarefied  air,  suddenly  driven  from  the  surhtcc 
towards  the  centre.  In  hi*  curious  experiments  on  the 
production  «t  ice  hy  evaporation,  in  a rcceiv-r  contain- 
ing air  very  much  rarefied,  be  amstaiitly  remarked  tin.* 
ice  to  be  more  porous  and  le«»  transparent  tiian  when 
formetl  under  the  ordinary  pressure  of  iJie  atmo- 
sphere. 

(03 1.)  Sometimes  a small  kind  of  Hail  occurs,  which 
is  scarcely  solid,  and  whose  gurface  appears  as  if  covered 
with  particle*  of  du.st  like  venr  fine  flour ; and  from  it* 


• Thin  W.-rm.  romidering  ila  limitnl  extent,  iras  prudiirttve 
very  dkaktrurtil  coriHxiuenev*.  Mr.  Neill  inCnnnx  u*  Ihatuf  a tiuvu 
fiock  nf  tame  nrw  fi'cding  on  a <ki«a,  many  wrrr  killed  on  thu 
spot,  amt  the  fltht'ni  xo  rmieh  injiimt,  that  all  «f  fbi'ro  |uiwd  away, 
and  (belt  ia  a short  time.  Great  ntimbert  of  amall  tunU,  ua  ^y- 
larks.  st;(rt(nlr^e(■rn•hull(^Dgs,an«lvhcat-(«r8,  wetr  fimmldtwd,  aud 
afiftwartls  nilkrted  into  hea]>a  hy  ihe  Isiya  he}oit{pag  to  the  firm. 
On  tlir  sJuicx*  were  ohservetl  oumberauf  tock-pigwms,  hQvdiiWTunB, 
IpnUriTuits,  aivd  (lucks,  vhicfi  had  leea  killed  at  ara  by  the  ILul  and 
left  by  the  recedin^-tHle.  A boy  received  a severe  blow  on  tbc  luick 
of  the  n«^,  which  stu|iified  him.  and  |ir<idiir4*<)  a eo«tMsi<m,  from 
which  )m  had  not  rrcovrTvd  after  the  lajHW  of  aotrv  mottlhru 


geiwml  texture  it  seems  to  occupy  n kind  of  intermediate  Metee»> 
rank  lietwren  Haitin  ii.s  ordinary  stair  and  stum  This 
ftort  ncvi*r  falls  during  Summer  in  Southerly  Countric*. 

Another  small  kind  of  Hail  in  also  fimnd,  exhibiting  no 
trace  of  a central  snowy  flake,  but  diflering  in  trana- 
{mretKV  from  the  tbmuT. 

(635.)  Whibt  arccnding  the  volcano  of  PoraeiJ  in  Ilail-Wone* 
the  Andes.  Huiidmldt  ol*scrved  Ilail-stotw*  from  five 
aevrn  lines  in  diameter,  tonned  of  laycrwAif  ditfrrvnt  de- 
grees  of  tntnsparency,  and  not  only  flattened  ul  their  And«-s. 
poles,  but  ao  much  inereaaetl  in  their  Equatorial  dimeu- 
siona,  a.s  to  permit  rings  of  ice  to  lie  separated  from 
them  wiUi  a very  slight  blow.  Twice  before  he  ob- 
served the  some  plienumenon.  in  the  mountains  of  Ba- 
reuth,  and  neur  Oacow.  In  the  sturm  Iwfuro  diverted 
to,  which  fell  in  Oikiiey,  some  Haii-alunes  were  found 
as  finely  pohslwii  as  marbles.  Their  colour  also  was 
worthy  notice,  lieing  gimerally  of  a greyiah  wliitc,  not 
unlike  fragmeats  lighl<obured  marbU*. 

(636.)  Some  inlereaUng  examples  of  Hail-stones  HajUiuncs 
were  oliserve*!  at  Bonn  *m  the  7th  of  May,  1822,  of®'  B*>bb 
which  illustrative  figures  have  been  given.  ^*heir  gene-  deh«*»t«l- 
nil  size  was  nlmut  an  inch  and  a half  in  diameter,  and 
their  weight  3l>U  grains.  When  whole,  which  was  uol 
always  tlui  case,  tlicir  general  outline  was  elliptiuil.  with 
a white  and  nearly  o|iaqur  nucleu.H  of  a round  or 
spheroidal  figure  in  the  centre,  aliout  which  were  ar- 
raagt'd  concentric  layers  incrvaHiiig  progressively  in 
tnui-sjureney  to  the  outside.  Sumc  uf  ihetn  exhibiietl  a 
lieautiful  stellular  and  fibrous  arrangement,  the  result 
of  rows  of  air  Imbbles  disposed  in  d.flerent  radii.  Fig. 

70  dcii(4rs  the  exlornal  fiirm  of  one,  ami  fig.  71  is  (he  Seetioo*. 
seclkm  of  another  having  the  conceiitric  lamellar  struc- 
ture und  system  of  rodiniion ; and  fig.  72  represents  a 
third,  cut  in  the  direction  of  it*  sluirter  axe. 

(637.)  M Delcnis  has  also  given  some  lignrejs  of  Fnrm«  <>h> 
Iluil'Stone*,  having  a concentric  lamellar  structure,  and  veoisl  by 
with  a stellular  fibrous  arrangenient.  Fig.  73  is  a sec- 
lion  of  one,  where  tlie  surface  appears  covered  with  py- 
ramidal fiimis,  but  having  their  summits  somewhat 
blunted  by  incipient  melting.  When  mosses  of  this 
peculiar  structure  arc  Inirst  asunder  from  any  cause, 
the  fragments  dtsclosctl  are  pyramidal,  as  in  figures 
74  and  75,  thus  forming  what  has  liecn  termed  pyra-  Cimiposed 
midal  llail.  And  this  |icculiar  formutioii  would  seem  to  of  pvnirei- 
be  very  common,  at  least  in  Franco,  since  M.  Delcrus  dal  i«iu.. 
has  lieen  able  to  trace  it  during  ten  years’  ob^ervulion. 

The  a^vex.  lie  remarks  is  s4mie(iii>es  fbuiul  wanting,  Imt 
when  present,  it  is  apparently  part  of  a hard  nucleus. 

Tliesc  forms  were  observed  by  -M.  IX-lcms  in  great  |ier- 
tection  in  a storm  which  happened  at  La  Oaeconierc,  in 
the  IXporlmeni  of  Mayenne,  on  the  4th  of  July,  1819. 

(fi38.)  Examples  of  pyramidal  Hail-stones  wore  ob-  Obsemd 
served  likewise  by  Mr.  Limbiay,  on  the  29ih  of  Nmeni-  hy  Mr. 
ber,  1823,  at  Abertleen.  At  five  p.  m.  there  fell  a shower, 
coitqiosed  at  first  of  di:^)nct  drops  of  rain,  but  which 
afterwards  Wrome  changed  into  violent  Hail.  The 
Hail-slones  were  hard,  and  in  almost  every  cni?e  pre- 
sented five  surlaces — fiwr  perfectly  plane,  constituting 
tlie  sides  of  an  irregular  pyramid,  ond  the  remaining  one 
spherical,  serving  as  a h<we.  These  are  represented  in 
figs.  76  and  77.  The  Hpheri(*al  surface,  to  the  depth  of 
or  ^^th  of  an  inch,  appeared  solid  and  lrans|iarent, 

(639  ) .Some  Hail-stones  have  been  olwervcd  of  irre-  nii*,,,UiTHw 
giilar  polyhedral  forms,  and  composed  of  an  assemblage  «»i 
of  Himiller  Hail-stones,  united  previous  to  their  itmching  l'“*yhfdr*l 
the  Earth.  In  wiina  «'ascs,  icy  iiia.mves  have  been 


iM  E T E O R O L O G V. 


)31 


lIcNtir- 

•I'W- 

Ilail-^unri 
with  |>}  nlk 
tiucWi. 


Hail  of 

bIbud 

cokwr. 

Kiiuclwity 

of  llaiU 

»tooc& 


Huil-st«)ne« 
I-aujcctinl 
alintiMi  hi>r*. 
ZitoUUjr. 


Now* 
hrard  ba- 
fonr  dr> 
srvnt  of 
lUil. 


Frwiu*Dpj‘ 
of  rwdtira] 
chaii^ra 
duhof; 
Had. 


Tabu  ofr«> 

markabi* 

HiiUrforKf. 


ftiund. — Ihe  reMiIt  of  a iftorm,  resembling  fragments  of 
a vast  plate  of  ice,  broken  in  ita  desscent  to  the  Earth. 

(640  ) SonM*  HaiKstones  having  pjrilic  nuclei  have 
been  m^ioeit  by  Pmfesaor  John  of  Berlin.  They  lell  at 
Hterlitomak.  and  contained  a stony  ami  cryntallixed 
DucleuK.  Their  colour  whs  bruwn,  like  the  aurifercMis 
pyrites  of  Bcrcsowsky  in  Siberia,  atiil  their  surface  shri- 
velled and  resplendent.  The  crystal  h»rmed  a Hattencd 
octahedron,  with  salient  edges.  Tlie  diagtmnls  of  the 
base  were  respectively  four  and  five  lines,  ami  the  dis- 
tances of  il»c  summits  two  lines.  In  some  cases,  the 
four  angles  of  the  base  were  truncaletl. 

(641.)  At  Paraina  tie  Guanneas.  Humboldt  and 
Boriplaiid  saw  Hail  fall  of  the  colour  of  blood. 

(642.)  On  some  oco»ions,  as  in  a storm  in  the  De- 
partniciit  du  Card,  on  the  21st  of  May,  1B28,  such  was 
the  hard  and  elastic  character  of  the  icy  ina.s«c$,  that 
those  which  fell  on  the  stones  rebounded,  often  with- 
out breaking,  to  the  height  of  several 

(643.)  Howard  records  a case  wherein  Huil-stoues 
weie  projectcfl  from  a cloud  almost  horizoiilally ; and 
their  velocity  was  such,  that  in  many  instaace.s  a clear 
round  hole  was  left  in  Uie  glass  they  pierced ; and 
one  large  pane  hul  two  such  perforations  distinctly 
formed  in  it.  The  advocates  of  the  electrical  origin  of 
Hail  explain  these  oblique  disclmrges  by  two  electrical 
clouds  drawn  vertically  towards  each  oilier,  the  Hail 
in  the  resultant  of  the  parallelogram  of  which 
the  component  forces  are  Gravity,  ami  the  common 
direction  of  the  clouds.  A changt^  in  the  density  of 
the  air,  however,  ts  sufRcient  to  account  for  the  approach 
of  clouds  to  each  erther,  and  thus  Uie  plicnomrnoii  iu 
question  lieeomes  reduced  to  the  theory  of  Hutton. 

(644.)  Arago  remarks,  that  sometimes  before  the  dc- 
ncent  of  Hail,  a noise  b beard. — a particular  kind  of 
cr<K^king,  which  it  would  be  diflicult  to  describe  in  any 
other  way,  than  by  comparing  it  to  the  emptying  of  a 
bag  of  walnuts.  ThLs  is  accounteil  for  by  some  Me* 
teorologists,  by  suppooing  the  llaJl-stones  tube  driven 
by  the  wind  against  each  other,  in  the  clouds  whkh 
carry  them.  Others  imagine  the  Hail-stones  them- 
selves to  he  strongly  and  diffcreutly  eleetrified,  and  con- 
skier  the  cracking  in  question  ,to  result  from  electrical 
dtKharges  a thousand  times  repeated. 

(64b.)  As  a proof  of  electrical  action,  it  is  sufheient 
to  follow  for  a short  time  the  movements  of  an  atmo- 
spliericat  electrometer  on  the  approach  of  Hail,  when 
the  electricity  will  ^ found  frequently  to  change,  not 
only  in  inten.sity,  but  also  to  |iass  from  |M)silive  to  negor 
live,  and  vice  rersu,  len  or  twelve  limes  iu  a miuuk‘. 

(646.)  In  the  succeeding  Table  we  have  recorded 
some  authentic  instances  of  Hail-stooes  of  considerable 
dimensions  and  weight,  with  the  dates  and  localities  of 
their  dcsccoL 
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D«U. 

PlM«. 

Ascbohtjr 

W»i|^l 
or  iJimf*. 
•ilM. 

Remsrba, 

April  4, 
1697. 

Flintshire. 

llaJh-y. 

[5  uunees 

Many  of  this  «ise  ap- 
pear to  hair  fallrn. 

« M>v4, 
1 1697. 

1 

; Uitdua  io 

, IlrTtfiud- 
' shirr. 

■ 

Rnhert 

Tsylw. 

■ 

A peri- 
1 mder  of 
l l Ul<bM 

Hence  il  may  l«  ua. 
ferret!  that  they  had 
a diamt^vrof  tnore 
than  four  ioehM. 

kfnv  15, 
1^3. 

L*  Perch*. 

Parent- 

laroe 
as  his  nsL 

July  II. 
1753. 

Toul. 

Moiv 

tiguot. 

3 iarlurs 
in  dis- 
inHrr. 

Of  polyhedral  fatiiH, 
aod  injNio  up  of  an 
swmihLaipB  ufmail 
Haikatoncs,  imited 
befure  they  reached 
Uie  EuHh.  They 
fell  at  sw  V.  K. 

19, 

17»7. 

Co  ISO. 

Volta 

9 (Huues. 

July  13; 
1/&8. 

Front  the 
muhll«  of 
Fnutre,  to 
the  Lew 
CouiUrwi, 
aa<l  11(4- 
Isml. 

Tewirr, 
•ad  adopt, 
jdhy 

Hairs 

ycMoil. 

The  hugest  stones 

wvighitl  half  a 
pouud  Their  furrm 
verovoriotw.  Sosne 
round. 

July  15, 
IWW. 

lu  Glinm*. 
tenJiire. 

Howard. 

From  .1  to 
9 laches 
io  eircuni- 
terpDce. 

It  W.-IC  romarkol,  that 
Ihetr  afau's  spj’ear. 
ed  Uke  frafinaeiit*  vf. 
a raid  pUte  o€  ice, 
which  had  bevu 
broken  in  its  dc- 
scrnl  to  the  Earth. 

Jirne  4, 
1914. 

Nurlh 

Ainerirs. 

Dr.Crook- 

•htink. 

13  to  15 
inches  in 
circunt* 
fieronce. 

These  appeared  to  bv 
of  tuaay- 

iub  24, 
1818. 

1 

Orkney, 

Mr.  NrilL 

f rom  finir 
ouacea  to 
Dearly 
half  a 
potuul. 

Of  a groj'rih  white 
cokitir,  not  onhks 
fragments  of  light 
coloured  ouwble. 

(647.)  We  conclude  with  the  single  remark,  that  Diffieuliy 
there  is  certainly  a cunriclcrable  dilBcuUy  in  satisfac- >a  sceoual* 
torily  accounting  for  Uie  formation  of  such  ma!Wic.s  ns 
the  preceding  Table  records.  The  clouds  from  which 
Hail  descends,  are,  as  we  have  before  remaiked,  copi- 
roouly  very  low;  and  it  has  hence  been  inferred  that  a 
'Hoil-slooe  can  hardly  employ  mure  than  a minute  in 
reaching  the  ground.  Bui  in  so  short  a time,  it  can 
scarcely  be  suppi»sed,  as  Arago  properly  observes,  what- 
ever may  lie  Uie  dampness  of  Uie  air,  that  the  primitive 
kernel  can  cover  kself  wiUi  so  many  envelopes,  as  ulti- 
mately to  acquire  the  size  of  the  ^rg  of  a hen.  The 
theory  of  Volta  has  thus  an  air  of  probability  alinut  it, 
when  he  supposes  that  the  Hail,  being  once  formed  in 
the  atmosphere,  may  remain  suspended  even  for  hours 
in  sfnee,  and  thus  continue  to  acquire  new  firrmaiiiiiH  of 
matter,  until  the  Gravity  of  the  stones  overcomes  at 
length  tlic  clcdrical  attractions  by  whi^e  power  they 
are  suspended.  Let  us  hope,  tJial  the  new  inquiries 
to  which  tlie  Prize  question  lately  proposed  by  the 
Academy  of  Sciences  will  probaldy  lead,  may  remove 
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the  difliciihin;  which  uiiqucrtlonabljr  «lill  cling  lt»  the 
subject. 

On  DrtP. 


DtHv  de-  (648.)  An  investigatiuu  of  the  tiibject  of  Dew,  in- 
volves  a multitude  uf  mo«t  interesting  phenomena, 
which,  in  the  hands  of  Dr.  Wells.  l»ve  been  |)crfeelcd 
clodrn**-  beautiful  and  instructive  theory.  Strictly 

tiouofvo-  speaking,  this  theory  will  be  Aaind  to  depend  upon  two 
(HMir  hy  sinp:ie  principles,  in  constant  activity  annind  us,— tlie  rs- 

diation  of  heat,  and  condensation  of  invisible  vapour  by 
’ *”  cold  ; and  although  the  discovery  of  the  now  appunuitlv 

than air.be.  evident  principle  by  I>r.  Wells,  that  bodies  must  be- 
fiire  IXw  come  colder  than  the  neighbouring  air,  6r/ore  Dew  can 
n<ons  tm  ^ formed  on  their  surfaces,  might,  accortling  to  the  in- 
r^lTVirr-  geniious  and  roodc^t  opinkat  of  that  estimable  man, 
nu'dy  ^^tive  been  mode  at  any  tiim*  since  the  invention  of  the 

ihnught  to  thermnineter,*  yet  when  wc  consider,  that  prior  to  tJ»e 
i>ii«nvtEf^  publiculion  of  his  Kstrry  on  Di-a%  the  cold  wliicli  accom- 
»hue*ijr”^  panics  Dewt  was  cnnslanlly  regaitlcd  as  onr/f!c<  of  the 
moisture  de|)OKiied,  instead  of  the  catttr,  and  that  from 
llie  lime  of  Aristotle,  the  prejudices  of  the  viilgar,  as  well 
as  (he  opinions  of  Philosophers,  had  concurr^  in  giving 
everv'  possible  wciciit  to  the  opinion,  we  cannot  but  ad- 
mire the  patience  and  sagacity,  and  the  pure  spirit  of 
inductive  research  which  enabled  him,  in  the  midst  of 
sometimes  apparently  discordant  phenomena,  to  trace  a 
principle  entirely  the  reverse;  converting  that  which 
Imd  ever  l>ren  regardcil  as  a caitte  into  an  and 

proving  by  a single  principle,  that  a body  always  be- 
came colder  than  the  air  in  contact  w'ilh  it,  before  Dew 
could  1v  de^M^itod  on  its  surface,  and  finally  raising 
from  it  a theory,  which  should  saU-nfactorily  account  for 
all  the  varied  and  beautiful  phenonvena  of  Dew.  and 
harmonizing  in  every  way  with  the  established  laws  of 
Heat. 

'nireolil  ) The  cold  here  referred  to  as  the  cause  of 

whwhwlhe  Dew,  is  the  ivsuU  of  radiation.  The  jmwer  of  radiation 
c»iirf  of^  is  etijoyerl  by  all  hotlies  in  different  degrees,  and  is  de- 
rtii^ofra'  both  by  day  uiid  by  night.  In  our  ordinary 

(ktUuii.  experience,  we  arc  must  familiar  with  its  effects  by  day, 
hut  there  are  ]>Kcnn(iicnu  quite  as  remarkable  disclosed 
by  its  agency  hv  night.  The  EaKli  covered  with  a 
variety  of  soils,  the  herliage  of  all  kinds  which  adorn 
and  iK^amify  its  surface,  the  rwks,  the  metals,  and  other 
bodies  which  the  industry  of  Man  has  converted  to  his 
use,  all  possess  this  power  in  some  shape  or  other,  and 
all  contribute  to  that  infinite  diversity  of  phenomena 
which  the  subject  of  Dew  so  abundantly  unf^ds. 

(G50.)  Hut  how,  it  may  he  a.sked,  can  Iheae  varied 
effects  be  traced?  Every  clear  and  tranquil  night  dis- 
closes in  an  ample  degree  their  power,  the  green  mantle 


* Mr.  8tX  of  CsnlrTbiicy  mentMtied  in  a P*prr  rominumeateil 
to  the  Hw}**!  Society,  ihat  on  clear  aad  dewy  nights,  be  always 
fiKttvtl  the  mereury  luwrr  in  a thermometvr  hud  u]toa  the  gniund, 
than  it  wm  in  a similar  thermooiHrr  siMpcnded  iu  tlie  air,  six  fert 
•bovB  the  former.  But  it  is  ca<*  thing  to  mark  a diflerenca  of  this 
kind,  oimI  auDthvr  to  trace  its  I'hllosojducal  relatioas,  and  make  it 
the  fuundaliou  of  A rr6n«Ml  theory. 

f l>r  Wells  remsrki  that  Dew  is  often  s]ioken  of  os  being  cokl, 
by  popular  wnfers.  Thus  t’iceroaod  Virgil  ■I’l'ly  to  it  the  epithet 
of  " Milton  tlut  of  “ chilV  and  Collins  that  of  **  eukl.” 

Of  the  tAm«  import  is  a passage  io  llrrodidiis,  in  which  it  is  said, 
that  in  I'^’pt  th*  cToc«>dilij  a great  part  of  the  day  on  dry 

land,  but  Uie  whole  of  the  night  io  the  Nile,  this  heiag  worrarr  than 
the  atm.*«[<herv.  «fsl  the  deie.  Among  Flulusoplien,  huwrvcT,  Dr. 
YY'rlts  thinks,  Mr.  I’Mrick  Wilsoa  of  Glasgow  was  the  first  who 
evif  susiwefed  the  existence  of  such  a conjnn^ioo. 


ol'tiauirv  MHin  becoming  colder  than  the  sarrounding  atr.  M«tr«r> 

t^ich  blailc  of  grasa  throws  out  a {Nirtion  of  its  heat  into 

empty  »p«tv,  but  receives  from  the  interminable  void  '*'~v*"** 

aniund  no  heat  in  return.  The  lower  parts  of  the 

grass  may  communicate  some  of  the  Earth’s  internal 

store  of  heat  by  conduction  ; but  the  radiating  power, 

more  active,  at  least  in  tlui  ca^,  will  at  lenglli  cool  the 

gra.asy  surlace  below  the  leniperatti^  of  the  surrounding 

air.  ’Hicse  effects  will  Iw  rendered  manifest,  b>-  placing 

one  thermometer  on  the  grass,  and  another  at  some 

modemte  distance  above  it. 

(651.)  Rut  this  Mime  property  may  likewise  be 
tracctl  in  other  substances  licsnlcs  the  green  covering  of 
the  Earth.  Polished  metal  and  polished  glass  will  ex- 
hibit it  in  very  opjiosite  degrees;  and  among  the  metals 
a oaiwiderahle  diversity  will  be  found,  not  only  in  their 
]x>Iifihecl  stale,  but  aho,  when,  from  any  meelianical 
action,  their  surfaces  have  acquired  different  degrees  of 
roughnes.s.  It  will  also  be  found,  that  not  only  the 
siilsdance  and  surfaces  of  bodies  exercise  a powerliil  effect 
on  the  phenomena  of  radiation,  but  that  their  lexture 
likewise  exerts  a very  great  infineiicc.  Those  of  a dnse  and 
oompocl  kind  radiate  li^bly.  hut  liodies  of  a looser  tex- 
ture will  be  foimdeminently  fhvmimble  to  radiation.  'Fhe  Kxaoq»l«* 
delicate  shining  thread  of  the  gossamer  which  sometimes  ^ 
covers  mir  hiMfges  and  fields.  swuns<lown — a substance 
exceedingly  well  adcyiled  for  ol>scrving  the  phenomena  dialing 
of  Dew, — fine  raw  silk,  masses  of  unw  ronght  cotton,  flux,  |«owcr», 
wool,  hair,  fresh  unbroken  straw,  and  shreds  of  white 
paper  dcvelo^ie  this  radiating  power  in  a very  high  de- 
gree. Substances  of  this  mitiire  are  ollen  found  twelve  and  of  the 
or  fifteen  degrees  colder  than  the  ambient  air;  and  Dr.  icreoide- 
Wells  remarks,  that  in  a Country  like  Russia,  in  the  sea* 
son  of  Winter,  a difference  of  thirty  degrees  may  some-  tuiv  they 
times  ap|H*ar  on  a cultn  and  tranquil  night,  Iwtween  a imdcrgu. 
small  llierinomelcr  placed  with  ita  naked  bulb  on  the 
middle  or  leeward  side  of  a stratum  of  a downy  sub- 
stance. and  a similar  thermometer  endured  in  a cbm  of 
gill  payer,  and  suspeivled  in  the  air  n few  feci  above. 

(652.)  It  will  be  found,  however,  when  pursuing  the  vvhat  eon- 
inquiry,  tlmt  Mime  cuiidUioiixof  the  atmosphere  are  much  diiiana  of 
more  favourable  to  the  dcvelopement  of  the  radiating  Jtmo- 
power  than  others;  and  Ifiat  when  the  night  is  perfectly 
clear,  and  an  unclouded  sky  prevails  in  every  direction  vouruhtu 
around,  and  no  terrestrial  object  intervem's  to  diminish  to  radw- 
Ihc  extent  of  view,  n hodyex)K>sed  horizontally  will  dc-  *<"*• 
vek>pe  this  energy  in  the  higheat  possible  degree. 

Hence  it  is,  that  b^tes  which  radiate  their  heat  most 
freely,  and  nt  the  same  lime  possess  the  feeblest  con- 
tiucting  powers,  wit],  under  such  circumstances,  become 
the  coldest. 

(653.)  If,  however,  the  clearnew  of  the  atmosphere  Kff.-«tsof 
be  in  any  degree  impaired  by  the  ]»resence  of  clouds,  cknnls. 
some  change  in  the  radiating  |K)Wer  at  once  lakes  plan;. 

Even  a solitary  clour!  in  the  zenith,  as  in  fig.  1,  piste  lv.« 
will  occasion  this  change,  and  the  effect  becomes  manifest  , . 
on  a delicate  thermometer  in  a very  short  time.  If  the  sky 
becomes  more  overcast,  the  thermometer  will  still  rise  in  K.irOr«  r»- 
tornperature,  indicating  the  radiating  power  to  be  still  diatiwa. 
nmre  impaired;  and  in  an  entirely  cloudy  night,  it  limy 
be  said  to  be  suspended  altogether  If  the  clouds  surb  Alivrnaie 
denly  disappear,  the  radiating  jiower  is  at  once  restored ; »«(«*«  of 
and  a succes-sion  of  clouds  passing  flic  zenith,  with  alter-  * riwr  aiij 
nate  intervals  of  clear  sky.  will  be  marked  by  wrre*  V*‘*|^**  ^ 
spondiiig  changes  In  a thermometer, — tlie  preiience  of  a and  nus« 
cloud,  as  before  olwerved,  increasing  tlic  temperature,  the  h-m« 
ami  its  absence  at  once  diminishing  it.  Dr.  Wells  piTatura 
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Mataar*  qootM  a wherein  the  temperature  of  a fnaM-plot 
•(  half'paat  nine  was  but  twenty  minutes  buer  was 
mtsetl  to  39^,  the  sky  in  the  mean  time  beinf;  covered 
Ksampte.  with  doothi.  On  the  clouds  diaap(>earin^,  the  tempera- 
ture wow  afniin  restored  to  33^. 

Hmr  dotuU  (664  ) TIvc  cause  ot‘  these  varied  phenomena, — and 
they  arc  moat  interrstiup  when  |Mir*ued  thn)U|7h  all 
their  rrlalloii^.— result  from  a fjeneral  Inw  which  seema 
more  or  less  ^lcli^e  at  all  times. — tike  reciprocal  nuliutiun 
of  buflies.  It  is  in  virtue  ofa  law  of  this  sort,  that  the 
clouds  return  to  the  Earth  the  whole  or  a KTcat  |mrt  of 
the  heat  which  may  have  been  radiated  from  itialthouj'h 
dense  clouds  mav  sometimes  be  formc^i  so  hi^h.  as  to  be 
colder  than  the  Earth,  and  thus  to  radiate  to  it  less  lieat 
than  ihe  jj^nund  imports; — accountini^,  therefore,  for 
the  phenomenon  sometimes  observed  on  cloudy  ni^ts, 
of  pjod  rudialin^  bodies  bein|(  several  degrees  colder 
than  the  air. 

Other  bo.  (656.)  But  It  is  not  only  by  the  presence  of  clouds  in 
the  attnuHphcre,  that  the  power  of  radiation  can  be 
checketl.  The  interposition  of  any  botlies  whatever, 
ilurv  a ti-  between  the  radiating  surface  and  the  sky,  will  produce 
milar cS.*ct.  the  same  effect.  Tl»e  thinnest  cambric  handkerchief,* 
or  even  a piece  of  open  wirework  placed  at  a moderate 
elevation  above  the  ground,  as  in  figures  2 and  3,  have 
the  |x>wer  of  checking  the  force  of  radiation,  and  the  fact 
may  l>e  readily  veriHe<I  in  graM>.  Tre^s,  houses,  or 
whatever  objects  intercept  the  view  of  the  sky,  exercise  a 
proportional  rSect;  aiwi  so  powerful  in  this  respect  are 

* * 1 h*il  uften.”  uys  Dr.  Wrlb,  *'  ia  Ihe  |iriile  of  half  know- 
leilgr,  Kioiletl  ut  t)ir  iDvant  frrqaratly  varploytsl  by  gsrOviwr*.  to 
pruttrl  tvndvf  from  rohl,  am  >1  spprAnsi  to  mv  iinpiSHihle, 

ihst  M thill  mnt,  or  nny  such  flimsy  sutistanrr.  conhl  prerent  them 
from  ANAimni;  thr  frmprrsturv  of  tha  ahnos^ihrtv,  by  which  slont 
1 t])ought  Uiom  liable  to  be  iujurvil  Bui,  when  1 hocl  lesroed, 
ihot  bud.es  oa  Ihc  surfsco  uf  l)w  hUfOt  becuiuc,  during  a ■lill  and 
■emw  lUgtiL,  Colder  lhaii  the  a(mtn{ib«re,  tadialitig  (heir  lieal  to 
Uw  heavrii*^.  1 ^arfceiivd  iinmctlialely  a ju»t  reasun  fur  Ihe  practiev, 
which  I had  U-fure  ileemrd  iiselnt.  dniroiM,  however,  of 

aeijiiiriag  some  po<ehMi  information  on  this  •ulijert,  1 tisi'd,  prrpm- 
iliciilarly,  in  ihe  earth  af  a graas*pUrt,  four  unaU  stacks,  orer 
ihcir  ujifwr  cxlivtnitivs,  which  n«n:  wa  inebes  uUm?  the  gni^s,  and 
furmed  llw  rurm-ni  <if  a viiiitre,  the  sUles  uf  width  were  two  feet 
long,  drew  tightly  n very  Inin  cambric  hsnrlkctchWf.  In  this  di** 
|Na»tfiim  of  ihmgM.  ihvrefine.  ruiihing  rxiateilto  prvvmt  the  free  {la** 


sage  of  air  from  ihe  exposed  gr***  to  that  wluch  wan  sheltered, 
rxcrtv  ilta  cambric  hawtkercbwf.  The  Wcnperalure  of  the  gtana, 
which  wna  thus  sliwUled  froia  the  sky,  was  upun  matiy  nights  uftrr- 


the  influences  of  particular  localities,  that  two  bodies.  Meteoiw 
in  themselves  precisely  similar,  and  destiiietl  to  illus- 
trate  Ihe  snme  experiment,  may,  nevertheletw,  from  the 
influence  of  siiritiuitding  oltjects,  present  very  opposite 
rcMills.  A melnllic  plate  hi  one  field,  may  remuin  free 
from  moisture  during  an  entire  night,  when  a plate  piv-  fvrv  to  li» 
dsely  similar,  in  anotlier  field,  will  I»e  coverctl  with  cabiw*. 
inniiniemhle  |Ktrficles  of  Dew.  The  existence  of  a gra-  Cautii>n  of 
veiled  walk  near  the  scene  of  observation,  is  sufficient  ''*i^** 
to  mcniify  an  experiment;  and  Dr.  Wells,  in  remarking 
that  a portion  of  the  garden  in  which  be  performed  his 
experiments  was  emplovod  in  raising  culinary  vege- 
tables. exhibited  by  no  means  too  much  nicety  respecting 
the  eflect  of  local  cin-timsiancea  in  influencing  his  re- 
sults.* One  general  remark  may  therefore  be  made, 
and  It  is  one  of  great  importance, — whatever  cause 
diminishes  the  a.spect  of  Ihe  sky.  whether  it  be  a terres- 
trial object  on  the  plane  of'  observation,  or  a distant 
cloud  floating  in  the  nir,  will  impair,  in  some  d^ree  or 
egher,  the  force  of  radiation. 

(656.)  The  result  of  this  radiating  power,  in  what- ITjc  radia- 
ever  degree  it  be  developed,  must,  at  some  temperature  ^ 

or  other, —de|)endent  on  the  conditions  of  thebodv  itself 
and  on  favourable  atmospheric  circumstances  around  it,—  causo  toon* 
occa.sion  a condensation  of  humidity  on  its  surface  ; and  tur*  tn  be 
it  may  be  observed  as  a confirmation  of  all  that  ha.s 
been  advanced  on  the  necessity  of  an  ample  exposure  to 

* Thr  chuiiv  bf  a kuttabU  locality  fur  prrfuniun^  cxpcnincnts  on 
Dew,  is  of  much  greater  iinnurlaflce  tluui  we  shoulil  at  fint  kuppme, 

A wall,  a hmi*e.  or  some  diWatit  Inws  will  modify  results,  and  in 
wiow  raws  prvrimt  Dew  from  beinj-  depesiled  at  all  $ and  this  wUI 
uflrn  hu  the  case  u ith  trgsrd  to  tnrials.  It  was  frvm  an  inattentioa 
to  ciiTuniWanres  of  this  kit»l,  that  La  Roi  imoginrtl  thst  Drw  was  . 

aerrr  deiKwileil  frutn  the  air  >t(  cHirs ; whi-reas  at  ttu*  time  hts  rijw* 
nments  «-vrr  {a-rfuntiviL  rilker  tlie  rumLittona  of  humiiliiy  or  tem- 
perature wen;  nut  favuimlde  tn  the  furmaliim  of  Dew ; or  what  is 
inorv  {vubAhU>,  the  place  of  utwerratiuu  was  so  «urTuuiidi*<l  by  biAy 
buildings,  as  to  diminish,  or  iwevent  the  railiatioo  Dcctw* 

■Biy  fur  its  formatioD.  KxprrinK-nts  llM-reruru  [WTfumicd  to  a i;8<- 
den  sitiutal  io  Ihe  heart  of  a great  city,  must  often  UNultn  results  very 
diflemtt  from  that  which  sroidd  hare  been  olrtained  in  an  open  ptain. 

AikI  from  a circura stance  of  tb«  same  kimL,  duublleas  it  wa»,  that 
1<oth  MuKbeubnivk  aixl  Dufay  inferred  that  nirlaU  were  altoK*^lher 
dcstitiile  of  the  power  uf  receiving  fkw  ; allhouKh  it  is  now  kuoso, 
that  many  nsost  interestiai’  pltvnumena  of  the  kiiel  ace  disciosr«I  by 
them. 

Dr  Wells,  when  he  URdtrtook  his  imptines  rreperting  Dew,  de> 
scribed  tho  exact  locality.  ^ 1 think  it  right,'*  he  olsarres,  '*  to 


«anU  examined  by  me.  and  was  always  fnmd  hi^hiy  than  that  uf 
neiithbouring  grass  wlUch  was  uncovered,  if  this  was  colder  than  the 
sir." 

'Hh*  vuBta  effect  also  was  noticed  him,  whAt  the  shelieting 
substance  wjs  at  a much  grrati-r  distance.  Thus  he  luul " fiMU 
slnidrr  ikmIs  driven  iwTpendicuUrly  into  the  soli  of  a crass  flekt, 
anil  so  dis;  •oeed  thst  tricir  upper  ends  were  sis  ftet  above  the  surCsce, 
funniiig  the  aii;n*lar  |Knnls  of  a square  having  sides  eight  feet  in 
length,  (h  er  tbe  im  of  theso  posts  was  thnnvn  an  old  ship  flag  of 
a very  kiuw  texture,**  and  it  appeared  to  Dt.  Weils  front  different 
rx|wrinH’ijla  thut  the  hi};her  shs-liiT  had  tbe  ssme  ctflcscy  with  tha 
•*  lower,  ia  |ifeventing  tha  omirrmee  of  roUl  »ij>on  the  grrmnd, 
};tvaler  than  that  of  the  atmosphere  in  a dear  mght,  pwidedtha 
• »Uiqiia  aspect  of  tbe  sky  was  equally  excludvd  from  the  spots  on 
which  Ihe  thi-cnKuncters  were  laid.**  \Tben  a thin  hiiodkercUief  like 


ihu,  is^ored  even  n-rttcnlly,  it  srnuhly  increawes  the  warmth  of  the 

Kaux  To  tliminish  radiation,  contact  shotiWl  at  all  times  he  nvoide*]. 

r.  Wells  found  the  warmth  of  gries.  sheHered  by  a eambrie  handker- 
chief raised  a fe«  iiKbss  in  the  atr,  was  three  degren  greater  than 
tlur  of  a nri|(hbcunng  piece  nf  grass,  shdleml  by  a sunilar  hand- 
kerchief in  actuiil  contact  with  iL  On  onutber  occasion  it  was  four 
degrres. 

Mr-  IHnidl,  in  hii  able  Kssay  on  <mutJrrrji  m'fA  rfporJ  ta 

ff»r/t>WrMre.  remarks,  **  tlial  the  radiation  is  only  transferred  from 
the  tnw  to  the  mat.  and  the  Cuiil  of  the  latter  will  be  condtict«<l  to 
the  former  in  every  jioint  where  it  tosichrs.'* 


describe  IIm*  place,  where  by  far  the  greater  ]>ort  of  my  Dhservalkias 
on  Dew  were  made.  This  was  a ;;nr<len  in  Surrey,  dniant  by  th« 
t'uldic  mad,  about  three  miles  from  the  bridge  over  tbe  Thames  at 
Blackfrurs.  hut  not  more  than  a mile  imd  a quarter  from  a denselv 


Blackfnars.  hut  not  more  than  a mile  imd  a quarter  from  a denselv 
budl  part  of  thr  suburlst  on  tbe  South  smW  oI  that  river.  'Die  form 
uf  the  garthm  was  ol<Uiug.  its  extent  nearly  half  an  acre,  and  its 
surface  level  At  one  end  vus  a dwriling-honse  nf  mo»lrrole  sire, 
at  the  other  a range  «f  low  hivldintrs ; tm  one  side  a row  of  high 
trees,  DO  the  other  a low  fence,  divuling  it  fruin  anolber  gordea.  If 
this  fence  hail  l>eeti  uliwent,  thn  garden  would  have  been  on  tha 
loiter  aiik’  etittrviy  o|ien.  Within  it  were  sotne  fruit  trees,  but,  as  it 
had  not  been  long  mudci  their  sue  was  small.  Towaoll  one  end, 
there  was  a grasvplot,  in  length  62  feet,  and  nearly  16  hntad,  the 
herbage  of  which  was  kept  short  by  frequent  mowing.  The  tvst  of 
tbe  gwnleti  was  rmplnycd  for  the  production  of  erdinary  TegetatJes. 
AU  it/  ih*tt  nVcmsMtaacef,  Aoseetter  tn/httf  ihtj  may  ap^ear^  hati  «is 
i«^ee>rre  <ta  my  rrpfrimrmti,  anti  moti  of  thm,  at  u'tit  krrtaflerhf 
sera,  muti  Awee  rrmUred  ika  rrtmlt*  iru  rrmarkablt  Ikon  lAry  irsMr/d 
Aoee  Aent,  if  iJtry  Asd  oeysrrrrd  aw  a wnif  vptm  piain,  rwiefiderwA/y 
dit/ius/  fnm  a iargr  fity/* 

\%  an  exani|ile  of  his  grrwt  caution  respacting  the  influence  of 
ffurroundiug  objects,  be  remarks  on  one  occasion,  **  It  seems  cetl.sin 
that  tike  bouaei  surroumlini^  Liitroin's  inikdwMs.  hs<t  an  influeuca 
upon  my  thermometers,  during  n»f  expenmenta  there  at  night,  be- 
yond ichat  arose  from  tlecir  ineiely  retnining  a quantity  of  heat, 
r«|mTa!eni  to  that  which  they  receive'!  from  the  surfa«  of  the 
girdro.** 


134 


. M F,  T E O R O L O G Y. 


Meteor- 

alu^y- 

Puptilor  be* 
liwl  (hut 
1>FW  fHlfal 

by  M eim|>le 

vxnrnmrot 
or  Dr. 


£flec(  of 
limiting  1h<* 
view  of  the 
aky  ilUia- 
tnilrtJ  by 
np!riraent 
with*eyli»> 
drical  ve»> 


Eflirfa  of 
c*en  A few 
slipa  of 


A]>}HU«at 

«xcv{rt»i>ci 

to  the  prin 
erpW  ex* 
pbuaed. 


the  »k),  that  ihe  finit  ami  siinplr^i  f*j4efitnpnl  which 
can  Im?  perfurnierl  in  iUuistration  of  tlie  actual  deposition 
of  at  once  pnne^  ita  correctness,  »ml  de^iroys  the 
po])ular  belief  in  the  /mU  of  niuisUm;  from  the  sky  in 
an  invisible  Ihrm.  “ ! placcil.**  ol>'«e^rv«K  Ur,  Wells, 
**  nil  several  clear  and  still  niglits,  10  fijaiitH  of  wool 
upon  tlie  middle  of  a {uiintcil  iHiarti.  4 A tcel  lonpf,  2 feet 
wide,  and  I inch  thick,  elcvatetl  4 feet  above  the  i^uss- 
pkit,  by  means  of  4 slender  wotHlen  pmps  of  et|nal 
iiei^ht  ; and  at  the  same  lime,  ntlachcfl,  loosely»  10 
^Trains  of  wool  to  tfie  tnUhlle  of  iU  underside.  The  two 
parcels  were  conseijueiitly  only  an  inch  asunder,  and 
equally  exponed  to  the  aciion  of  the  air.  Upon  one 
ni^hl.  Iwwoer.  I round  llie  upiier  parcel  had  arained  14 
gniin*>  in  weig-hl.  but  the  lower  only  4.  On  a srcoiid 
ni|Cht,  the  quantities  of  Enuistnre  acquired  by  like  par- 
cels uf  wool,  in  the  same  situations  a-s  in  the  first  expe* 
riment,  were  19  and  6 i^raias  ; on  a thin!  1 1 and  *2  ; on 
a fourth  2U  and  4 ; the  smaller  quantity  beiiif^  always 
that  which  was  ^ined  by  the  wool  attached  to  the 
iottrr  side  of  the  board.” 

(657.)  As^in,  os  another  experiment  illustrating  lltc 
cllect  of  ex|Kisure  to  the  sky,  l>r.  Wells  placed  up- 
ri}(ht  on  the  tp^ss-plot,  a hollow  cylinder  of  baked  clay, 
the  height  of  which  was  2^  Irel.  and  diameter  1 foot. 
Oil  the  ifra&s.  surroundcf!  by  the  cylinder,  were  laul  10 
grains  of  wool,  which,  in  this  situation,  as  there  was  not 
the  len-st  wind,  would  have  received  as  much  rain  as  a 
like  portion  of  wool  fully  exposed  to  tlic  sky.  But  Ihe 
quantity  of  moisture  obtmned  by  the  wool  surrounded 
by  the  cylinder,  was  only  a little  more  than  2 grains, 
while  that  acquired  by  a simitar  portion  of  wool,  fully 
exposed,  was  16  grains.  In  this  caoe  the  amount  of 
direct  radiation  to  the  sky  A B,  was  limited  to  the  dia> 
meter  CD  of  the  cylinder,  see  fig.  4,  and  the  sinaH  in- 
crement of  moisture  gained  by  the  wo<it  within  it,  miglit 
hare  been  anticipated.  Harvey  traced  the  cfFi*ct  of  a 
diminished  aspect  of  the  sky.*  by  employing  cylindriaU 
and  the  frustrums  of  conical  vps.sels,  of  a common  dia- 
meter at  the  lia.se.  anrl  of  a common  altiliule.  The 
greater  the  upper  diameter  of  a veswel,  all  other  things 
being  the  same,  the  greater  was  the  amount  of  Dew  on 
equal  inaMea  of  wool  placed  at  Ihe  Imllom  ; and  a sen- 
sible diinimitiun  in  tlie  quantity  of  Drw  was  perceived, 
whenever  llir  upper  cml  of  a vessel  had  only  n few  nar- 
row deiachni  sirpn  of  wood  placed  above  it,  aa  in  figures 
5 and  6,  In  some  shorter  cylindcis,  be  found  that  wire- 
work  of  various  degrers  of  lioeucHs,  produced  very  sen- 
eiblc  decrcmcnU  of  tlie  kind. 

(658.)  All  apparent  exception  to  this  general  prin- 
ciple ia  mentioneil  in  the  XVUth  voinnic  of  tlie  Jewr* 
ftal  of  Hcif  iu't,  On  an  evening  mIicii  tin:  dcposiliun  o4' 
Dew  was  expected  tn  be  considerable,  a plate  of  polished 
tin  was  placed  gently  on  long  grass,  and  its  weight 
compressiug  the  herbage  on  which  it  rested,  necessarily 
caused  the  polished  surface  to  be  surroundivl  on  all 
sides  by  gyasa.  reaching  twelve  inches  above  it.  At 


* Cuutttfc<«4  M the  fvmmtian  «f  l>rw  it  with  trm|Kr«htfe,  wt 
■wy  tnov  ihe  (wit  itultcalMMu  wf  th«  aT  a liiiMiuthard  vywtt 

of  the  tky,  is  the  lutn^ionnkMk’byDr.BUck,— to  wheia  tTwnwftry 
k uader  e* erlaMto^  •bligaUiMvt,  to  Mr.  HtUnck  \\  ilaatt.  Prutmur 
of  A<4toa»ny  at  Oa  tlw  24th  if  JaOMAry,  I7d4,  that 

eelebraled  ttiiin  tu«rWvd  an  rxpiriaw'at  uf  (ilicing  iwn*  gaiue  uver 
a tbemvoiwrter.  Mr.  WibNm  acropd»af*ly  tjktviwU  a peciirf  opra 
AUfc  to  A huop  of  right  inches  diaoM-Uv,  and  an  inch  uecfi : when 
ihr  «hi-Um»l  tlienmmirtvfs  wore  found  ctsnmonly  to  tbc  neariy  two  • 
ck>(pTva— A’Aa.  Trsfir.  voi.  t. 


eighteen  inches  above  the  ground,  or  two  inches  above  Mets^ 
the  average  height  of  the  graas,  a similar  plate  was  vkigy. 
placed  on  slender  prop*,  os  in  figure  7.  Now  the  latter 
plate  having  its  surface  thus  rxpoaed  to  the  entire 
canopy  of  the  sky,  and  the  former  having  its  view  con- 
fined tn  a coinpurstiveiy  small  s]iecc,  in  the  xenith  of 
observation,  H miglil  be  infcrml  from  the  principle 
above  announced,  that  llie  former  would  have  gained 
more  moisture  than  the  latter ; whcrea.s  the  plate  siir- 
ruuiKlcd  by  the  long  gnu>s,  had  its  superior  surface 
cumpk'lely  ctivcrcd  with  minute  hut  disUiii't  particles  of 
moisrurc,  and  the  plate  elevated  above  the  grasa  was 
pcr&x'tly  dry.  But  the  primriple  tif  Dr.  Well*,  as  re- 
marked by  Uie  author  ot' the  Pajier  in  queslion.  is  evi- 
dently limited  to  the  cno-sidemtion,  that  (he  bodies  arc 
in  other  re.Hpt-cts  placed  under  like  conditions.  The 
cooling  power  of  (be  gruns  surrounding  oimj  plate,  must 
neceMuirily  have  eUciided  it*  innueucc  to  (he  metal ; 
and  by  lowering  its  temperature  considerably,  have 
occasioned  tlic  copious  deposition  observed.  The  upper 
plate  not  licing  in  contact  with  the  gra.ss.  permitted  (he 
air  to  pa.*s  freely  on  each  side  of  it  ; and  being  itself  a 
bad  radiator,  attainid  no  condition  during  the  niglit 
&vmirmble  to  the  deposition  of  Dew. 

(659.)  The  effect  of  an  oblique  aspect  of  the  sky  is  Influroeo 
also  clearly  shown  by  another  ex (lerimcnt  of  Dr.  W'ells. 

Ten  grains  of  wool  placet!  at  C,  ^.H,  directly  under  the 
middle  of  the  raised  boonl,  could  only  be  influenced  by  the  ^y. 
the  portions  of  the  sky  comprised  between  A D and  H E ; 
the  iDlcrval  between  the  point*  A and  R producing  no 
effect  on  C,  in  consequence  of  the  interposed  board 
P O.  Accordingly  Dr.  Wells  found,  afier  repeating  the 
experiment  on  three  several  occasions,  that  the  mass  of 
wool  at  C,  gained  only  7,  9.  and  12  grains  of  moisture 
respectively,  at  times  when  similar  parcels  of  wool,  laid 
upon  another  port  of  the  grass,  entirely  cxpofied  to  the 
heavens,  gained  10,  16,  and  20  grains  seve^ly. 

(660.)  Similox  effect*  aI*o  may  frequently  be  traced  Infi'wn** 
in  case*  where  wnlc  spreading  tree*  prevail.  Around 
the  trunk  of  a tree,  and  a*  far  a*  its  branches  extend, 
less  Dew  will  at  nil  times  be  found,  than  in  the  open 
space  beyond.  In  the  case  of  fig.  9,  the  space  between 
A B,  determined  by  vertical  liitea  C A and  D B from 
the  extremities  of  the  brunches  of  the  tree,  is  prevented 
by  the  fblioge  of  the  tree  from  radiating  its  heat  to  the 
upper  sky,  and  hence  the  space  referred  to  enjoys  only 
tile  oblique  radiation  below  A C and  B D.  The  tem- 
perature within  A R muKt  hence  lx*  gn'aler  than  in  the 
face  open  fi>*ld,  whe^^  no  intcmiptionH  In  nidiatioii  exist, 
and  a le*.s  amount  of  Dew  consequently  hi*  tinind.* 

(t*6l.)  Gersten  long  ago  renmrkwl.  without  being  noniontal 
able  to  account  for  it,  that  horixoiital  surfaces  arc  tiK»re  •“d‘Ap« 
abundantly  covcml  with  Dew  thoii  those  which  are  per- 
pendicular,  an  effect,  however,  which  is  now  clearly  to  be  pri»dicuLAr. 
traced  to  the  diminished  radiation  of  the  latter.  Harvey 
placed  a hollow  cube  of  block  tin  in  a meadow,  two 
iiicbes  above  Uic  herbage,  with  its  vertical  faces  equally 
exposed  to  tht  cloudlew  horixon.  To  these  (aces,  and  Kzpcri- 
lo  the  upper  .surface  of  the  cube,  equal  parcels  of  wool  »"*«(»• 
were  attached,  with  equal  radiating  surfaces.  At  five 


* Miltuu  bvAutifuIly  AlJudsk  tu  this  vben  iu  hU  IhraJuic  KfgMuuJ^ 
he  says : 

FuU  farty  days  l»  paas'd,  whether  on  biU 
Sumdirov*.  an«m  uii  nhady  vaW,  rNrh  iU|d*t 
l,'u4vr  ibv  oortTt  uf  M>mc  anrivnt  w«k, 

Ur  enUrj  to  dcfiroil  bun  bout  tbs  ibr«, 
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t[u>  nrxt  morning:,  t!>e  upper  moMi  of  v^nol  had  gained 
fiAc'ei)  grain!*  of  moisture,  nnd  the  parceU  nllachcd  to  its 
vortical  surfaces  increments  of  Ave  grains;  the 

0()uaiity  resulting  frian  the  perfectly  tranquil  atatc  of  the 
air. 

(662.)  On  surfaces  variously  inclined,  different 
amounts  of  Dew  will  be  found,  in  virtue  of  the  iliangi* 
that  diircrcnt  obhquitics  prixiuee  on  the  radiating  {>uwers 
ot  IxMlies,  Hence  we  may  account  fur  the  ritvorsities 
somelimea  to  be  met  with  io  the  amounts  of  Dew  ol>- 
taiiUHi  on  the  same  substance  in  diHerent  localities. 
Thus,  if  Ag.  10  be  suptNisetl  to  represent  a vertical  sec* 
tlon  of  a country,  where  OHisidcruble  inequalities  of  sur- 
tax' prevail,  and  wc  furUier  supfiosc  the  soil  and  herb- 
age  which  cover  it  to  p«f>sesH,  iadepeudenliy  of  these 
iuc<(uulities,  the  same  riuliating  power;  theu  will  llie 
results  of  Dew  obtained  on  Uie  open  and  horizontal 
aurfat-e  A B.cKCeed  those dejxmited  on  theinclinetl  ground 
n C.  Ail  observer  situated  also  at  C D,  ulUiougli  enjoys 
ing  a surface  equaHy  level  with  A U,  will  nev  erthelesa 
obtain  smaller  amounts  of  Dow,  uu  account  of  tlie  place 
enjoying  a less  expanse  of  sky ; and  an  experiment  per- 
roriiicd  in  the  valley  at  E will  again  disclose  other  re- 
sults. In  like  maimer,  a mass  of  wool  placed  at  11  on 
the  plane  F G,  having  a common  level  with  A B,  may 
nevertheless  gain  less  dew,  from  the  aspect  of  the  sky 
being  (urtially  cut  off  by  the  walls  or  hedges  at  F and 
G.  How  dilfcrent  then  imut  he  the  results  of  au  ub- 
server  who  may  carry  on  liis  obscrvalioas  in  a woody 
and  enclosed  country  like  the  Ibreground  of  fig.  11, 
where  the  radiating  power  is  checked  on  every  smIc, 
and  another  who  may  be  situated  on  the  open  surlace 
of  the  high  ground  alxivc;*  and  how  different  both  the 
results  of  these,  from  what  an  expenmenter  would  find 
on  tlie  inclined  ground  visible  in  the  same  scene.  The 
choice  of  a locality,  as  before  remarked,  must  tliere- 
fore  be  of  great  importance  in  all  inquiries  relating  to 
Dew. 

(663.)  .Another  beautiful  experiment  illustrating  the 
effects  of  a free  aspect  of  the  sky,  may  be  perform^  by 
suspending  a glu!^  globe  a little  above  the  ground.  On 
a perAxUy  tranquil  night,  and  in  a free  open  space,  the 
Arst  particles  td'  moisture  vi  ill  lie  funned  on  the  very 
zenith  of  the  ball ; and  as  the  superior  hemisphere  of 
the  bidl  continues  to  loi>e  lieat  by  radiation,  these  atoms 
of  IK'W  will  increase  in  size,  and  at  the  same  lime  otlicrs 
will  liegiii  to  be  depm^ited  around  them,  but  of  gra- 
dually decreasing  dimensions,  as  they  recede  frviin  the 
/4fnith,  utiiil  at  leugth  they  will  be  found  to  terminate  in 
a slight  Aim  of  moistura  round  the  Equator  of  the  ball. 
This  beautiful  effect  is  attempted  to  Iw  illustrated  in 
Ag.  12.  If,  however.ihe  radiating  power  be  checked  on 
any  part  of  tlie  ball,  die  uniformity  will  he  desiroyod. 
A similar  effect  may  be  prcnluceil  by  exposing  a sJieet 
of  pa|Kr  U)  the  evening  sky,  hanng  its  surface  dis- 


■ There  are  exceptioa*.  tiovrrer,  rMpeetiag  ■ome  pwtirulor  kiUg 
which  merit  atUitltoo.  and  rti|uira  caulwo  m tiie  utwerver.  J>r. 
VYelU  reouuka,  that  in  hiUi  which  are  intuUied  and  of  iocoo- 
siik'reMe  latml  rxtrut,  tin*  airButremwIiD^  thrir  attmmila,  on  nitclilii 
favourub^  to  the  depotiboo  of  l>c«,  t«  wBrmrrthan  that  at  their 
bases  t and  hrore  the  supariorily  of  the  cold  of  a loa  plain  from 
ndialion.  over  that  of  a wutc  evpansc  of  hiUy  ground,  vdi,  for  ob. 
vUkis  ri'atont,  br  less  but  no  pip*  ru«riijr  of  Uum  kind  will  probaldy 
exist  iu  a knr  |daui,  when  the  high  |^md  is  not  only  extrtifire, 
but  flat  nn  the  top,  furmnKr  vbat  is  ratted  t^te  lawt ; uolrw 
indeud,  wh>h  scenn  to  he  aetually  thu  caw,  the  air  ef  «urh  an  ele^ 
eaml  naistr)  ehould  b«  cooraiualy  oivrv  si;ilated  Ihsii  Ihst  of 
.ower  ]>t4cc««.4i'Mtly  •cvek'' 


p«»»cd  ill  round  ridges  a.s  the  section  in  Ag.  13.  After  Mi-i.«  ri 
some  lime  the  summits  of  all  the  ralsetl  parts  will 
be  found  with  Inrge  partlclcH  on  them ; and  from 
these,  otliers  diminishing  in  size  may  Ik*  traced,  until  at 
length,  ill  the  hollow  |mr(s  of  the  pn;KT.  particles  only 
of  the  smallest  possilile  kind  will  be  found.  The 
gradation  of  these  watery  atoms  will  be  fmiiid  worUiy 
of  notice.  So  also  if  a detid  beetle  lie  ex|K>sed,  a 
like  grudatiem  of  the  particles  of  Dew  will  lie  found, 
a.s  in  Ag.  14.  A similar  effect  may  also  U*  distvivered 
upon  the  back  of  aaheep,  which  may  have  l>een  rejmsiiig 
quietly  on  die  ground.  Tlie  wixilly  coating  of  the  niiimul 
will  be  fouiKl  cvveml  with  a great  abundance  of  Dew  on 
ilx  upper  part ; but  rouml  its  sides  tlie  moisture  will  be 
less  abundant ; and  a limit  may  almost  l>e  traced  to  it  in 
the  greatiMit  horizontal  section  cri'  the  nnicnal,  as  A B C, 

Ag.  15. 

(664.)  Plane  pieces  of  glass  liorizontully  dis^iotwd,  fjjnu  Wwt 
are  best  adapted  fur  observing  the  udual  lormation  ol* iuU[it«>d  fur 
Dew.  The  appearaiicin  on  surfaces  of  this  kind  are  «ih»rTmg 
altogether  similar  to  diosc  which  occur  on  them  when 
exposed  to  the  action  of  steam  a little  warmer  than  it- 
self. The  exposed  surface  has  Arst  its  lusire  dimi- y^iampiuof 
iiished  by  a slight  damp  unilbroily  spread  over  it,  us  in,  {.n>,;re« 
in  Ag.  16;  but  as  t)i«  moisture  increases,  it  gntliers  funns- 
into  Hut  dro|*s  of  very  dissinjilar  furms.  Tliese  dro{M  d*>o» 
ere  at  Hot  very  small,  but  afterwards  they  enlarge,  and 
run  into  each  other,  ami  by  forming  streamlets,  taiise  a 
great  portion  of  the  moisture  to  csca^K*  friim  the  IhhIv, 

O.H  denoted  in  the  Agures  17.  16,  19,  and  20. 

(G6j.)  It  is  nil  important  object,  however,  in  a pur-  Wool  well 
Huit  of  this  nature,  to  obtain  a substance  admitting  of  Mla|XHl 
the  ready  fonnutiaii  of  Dew,  and  at  tl»c  same  lime  with  °h- 

a jKiwcr  of  reUiinitig  it  fiir  the  purpose  of  examination.  |^***“^ 
Such  is  wool.  Many  precautions,  however,  are  nece.H-  d^.  * 
sary  UKh  in  selecting  and  using  it.  l.'ntformity  in  the 
AUre  is  necessary,  and  great  care  should  be  taken  that 
the  masses  selected  (or  amiparative  obaervaiions.  should 
in  all  cases  expose  ccjual  surfaces  to  the  sky.  Equality  l’nir>»rmity 
of  mass  or  weight  by  no  means  implies  equality  of  <>f  Biire  qi*. 
radiating  surface.  The  same  mas.s  of  wool  may  be  tlis- 
posed  in  a variety  of  form*,  and  each  form  differ  in  the 
quantity  of  its  radiating  surlace.  Ten  grains  of  wixil  n*cr»- 
mude  into  the  form  of  a bat),  w-iil  obtain  nuicii  le^  Dew  sar)-. 
tliaii  an  equal  quantity  dispOMcd  into  a AuUened  form. 

In  the  globular  foriD,  the  upper  half  only  can  obtain  rt>m]iaiHoa 

Dew,  and  the  particles  will  diminish  in  size  to  the  vruuku-nt 

Kf{uator  A R,  fig.  21,  as  already  remarked  in  the  glass 

globe  ; whereas  in  the  mass  of  equal  weight  dispewed 

into  a fiaitened  form,  a.s  fig.  22,  the  whole  of  its  po.^i|. 

upper  surface  must  uuiformlygain  lX.*w,and  in  particles 

equal  in  size  to  those  depc»iled  on  the  zenith  of  the 

globular  mass.  The  siirAice  of  this  Aatlcurd  form  alcio 

may  lie  oliviously  very  much  changed.  Much  precuu- 

tiim.  (hcrefire.  is  nccesoan'  in  attending  to  the  deposition 

of  Dew  on  wool. 

(OGC.)  While  glas.s  and  wool,  therefore,  are  diiitin-  Metals 
gtiished  for  the  readiness  and  abundance  with  which  pn-wm  • 
j)ew  is  dc{Ml^ited  on  their  surfaces,  tiie  metal*  afford  *tnking 
examples  entirely  the  reverse.  Such  is  the  resMtaiice 
imleed  which  polished  uielullic  surfaces  present  to  the  ,n 
fonnaliou  of  Dew,  that  b4«me  pmeverence  is  necessary  furmatioa 
in  pnr&uing  the  inquiry;  a«d  yet  the  slowness  with  *>f  Btrw- 
which  they  receive  mnisture,  dischase*  relation*  infinitely 
nw*re  raried  than  arise  in  the  better  radiators  of  heat 

(667.)  On  the  same  uight  that  Dew  is  copmuKly 
deposited  on  glass,  swan^down,  wool,  aod  the  grassy 
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surface  ot  a lieUl,  a pclislicd  metallic  plute  in  contact  with 
the  jfrusH.  may  retain  itn  Iiiiitrc  undiiniitished  during  the 
whole  time  of  ole^rvatinii.  When  indeed  moisture  ia 
Difficuff  dcpiwiU'd  Mjwm  metals,  it  commonly  sulli<>fi  only  the 
Imlrc  of  their  Mirtuces ; and  at  times  when  it  is  siif- 
them.  ficientlv  abundant  to  pother  into  drojis,  they  arc  gene* 
rally  small  and  distinct. 

Artcra  &o(n  (66b.)  This  slowness  of  metals  to  receive  muisture 
tUir  HuuU  from  the  air,  is  dependent  in  the  {1i>l  place  on  their 
radiaijog  feehlc  radiaiing;  powers ; and,  secondly,  on  tlicir  cajiabi* 
pewtrv.  |j|y  receiving,  by  aid  of  their  cduducting  powers,  at 
lctt>>t  OM  much  heat  from  the  atmosphere  as  other  bodies, 
Not  imly  ni)d  more  ihtm  others  from  llic  warmer  sulwtances  they 
the  vurfiM  may  liap|)en  to  touch.  Uefore  I)cw,  indeetl,  can  he  de> 
of  a m^l,  pasittd  on  the  surface  of  a metal,  it  is  necessary,  not 
wWlcrfiu  surface  should  be  cuoled.but  that  the  whole 

iRAks  inu«t  vf  muss  slmuld  be  so  lowered  in  tem|>eraluie,  us  to 
lir  lowvml  condense  the  watery  >a|xiur,  iiUbnling  thereby  anotlicr 
in  temper*,  remarkable  contrast  U>  llie  fc^cblc  conductors  of  heat, 
h^Stefuf*  ^hieh  gain  moisture  on  their  surfaces,  even  w hen  their 
formed.  a vcrv  little  lielow  aie  warmer  than  the  air. 

Metallic  (CC9.)  From  the  same  ready  passage  of  heat  from 

y^nt«  me*  one  part  of  a metal  to  another,  arises  the  phenuincnun 
r«i  fevt  that  a ineUillic  plute  suspended  in  the  air,  scvcml  feet 
•Wve  almvc  the  ground,  is  covered  with  moisture  on  its  lower 
^ as  on  its  upjjcr,  and  this  at  a time  wlien 
un  under  surfaces  of  bodies  more  capable  of  receiving 

b»ih  iiitlcs.  I)ew-  are  without  any  deposition  of  the  kind, 
inuniw  (670.)  When  a metallic  plate,  howe>er,  is  lakl  ujxm 
tse:  with  . earth,  on  a night  favourable  to  the  deposiliou 

Ori»*i!ften  Ih*w.  moisture  will  be  dc]XKited  on  its  lower  surface, 
formcnl  on  at  the  time  the  upper  remains  dry.  And  the  cause  ol'  the 
Itmer  hldif,  phenomenon  is  to  be  sought  for  in  the  under  sitic  of  the 
while  tw  metal  partaking  of  the  wild  pmducet!  by  llic  exposure  of 
iiiimw  div.  wppff  skle  to  the  clear  sky,  and  thereby  condensing 
the  moisture  ascending  from  the  wanner  earth  heluvr.* 

(671.)  The  de|Krsi(um  of  Dew  on  a mctalUc  plate 
dU>Ai*t  W fitcllitatcd  by  applying  it  to  ditfereiit  portions  of 

rhAiigmg  »“  sucecssion. 

(672.)  Out  the  dimensions  of  metallic  plates  apiiear 
inirtal.  to  influence  the  hinnaiion  of  muisturc  upon  their  sur- 
metallic  jilatc  lying  on  grass  will 
more  {lowerfully  than  a small  one  similarly 
funnatiou  circumstanced.  If.  Ikiwever,  the  two  plates  he  suspended 
nf  Dvw.  at  the  same  height  in  the  air,  the  small  one  will  resist 
tliiC  runiiutiuii  of  IX-w  more  powerrully  than  Uic  large^ 
The  lesser  plate,  in  the  first  inslatice,  gains  Dew  most 
rapidly,  from  its  relative  sir-e  {icrmitting  a more  active 
exercise  of  its  conduding  jiowvr,  thus  enabling  it  to 
partake  of  the  diminished  teni|)erature  of  the  grass; 
whereas,  in  the  latter  cxum])Ie,  the  small  plate  receives, 
in  proportion  to  its  size,  a larger  share  of  heat  from  the 
atmosphere  than  the  other. 

^ ^^*^1  (673.)  Ifalarj^  metaliiv  plute  lie  plncetl  on  thegrasisil 

rocidi  i»Ula  readily  dewed  than  when  raised  a few  ipcla^ 

k"sT^Uly  sibove  it.  In  the  former  position,  such  a plate  freely 
than  obtains,  by  its  great  conducting  {lower,  heat  from  the 
ir  laiwtl  a earth;  whereas,  when  it  is  susiicnded  freely  in  the  air, 
it”  rellecLs  whatever  heal  may  l*c  radiateil  from  the  grxss 
lielow.  The  grw»  olso  will  have  l«w  heat  than  when 
tlie  metal  was  in  contact  with  it,  partly  from  the  small 

• Dt.  W«5ls  otic*  obM-ne«l  on  * cloudy  oij;hl.  k piece  of  gluv 
laid  over  an  mrihen  |tan  contAining  water,  erul  pUced  upou  tbu 
ground,  to  be  wet  «m  iti  lower  «d«,  while  the  up;i«t  wai  dry  j the 

gUM  luring  in  this  siiuslinn  sufficwnlly  n>W  to  eamlcofs  the  isjiuur 
of  wili-r  hoiited  by  the  wth,  but  nut  vuuugh  to  couktuc  the  wstviy 

Tspuur  of  the  air.  * 


oblique  view  of  the  sky  afforded  to  it,  atwl  partly  from  Mi  trar. 
receiving  air  which  has  been  cooled  by  pawiiog  over  ***»^'« 
other  grass  fully  exposed  to  the  heavens. 

(67-1.)  As  the  temperature  of  nvjtals  is  mwer  much  Smsll  in- 
below  that  of  the  neighbouring  air,  a small  diminution 
of  their  radiating  powers,  Inim  any  cause,  will  often 
occa.sion  the  Dew  previously  formed  upon  them  to  MmetinM^ 
evaporate;  though  other  sulintancrs,  like  wool,  which  rauwi  I>ew 
hod  been  more  cooled  by  radiatioti,  are  still  gaining  ‘b*wpjiiwr 
moisture  from  the  air.  Fora  like  reason,  a metal 
which  has  been  purjiasrly  wetted,  will  often  become  dry 
at  night,  while  other  substances  are  moistened  by  Dew  . 

(67a.)  Having  thus  briefly  treated  of  the  formation  of 
of  Dew  on  good  and  bad  radiators,  let  us  next  inquire  imwn  uf 
into  some  of  the  phenomena  resulting  from  their  union.  ‘“J 
In  the  first  place,  a good  radiator,  as  wool,  when  placed  J^^'***^ 
upon  a bad  radiator,  as  tin,  will,  by  gaining  heat  from 
it,  acquire  less  dew  than  an  equal  portion  of  the  mime 
substance  laid  upon  a good  radiator  like  grass.  Hut 
when  the  metallic  body,  having  wisif  in  contact  with  its 
upper  surface,  is  raised  above  the  ground,  the  wool  will 
gain  more  Dew.  on  account  of  the  metallic  suHace  re> 
fleeting  (he  heat  which  is  radiated  to  it  by  the  warmer 
grass ; thus  enabling  it  to  |ireservc  undiminished  the 
cold  it  acquired  by  tlie  radiatiou  of  the  upper  surface  of 
the  wool  to  the  sky. 

(676.)  If  a metal  be  closely  allaclied  to  a substance  railiv 
of  some  thickness  which  receives  l>ew  powerfully,  the 
radiation  of  the  metal,  insleud  of  being  itkrrea»e<l  from 
this  circumstance,  will  lie  d^miui^lled.  provided  the  of 

metal  covers  the  whole  of  the  upper  hurtaee  of  the  body.  IKw  ud  Ut> 
And  if  (o  the  non-metallic  side  nf  » piece  of  fpli  {Ni|x:r 
several  wooiien  letters  be  attached  by  menus  ol  gum.  the 
porti.ms  of  the  metallic  surface  not  in  contact  with  the 
letters  will  lie  fuuml  coveretl,  under  favourable  circum* 
stances,  with  minute  parlklcs  of  Dew  ; while  the  parts 
in  actual  contact  with  the  wood  will  mnuin  jierlcctly 
dry.  This  experiment,  when  {lertiirmed  with  the  IrUrnt 
DK.  WKLLS,  presented  tlie  appearance  dcuotetl  in 
tig.  23. 

Such  b the  regularity  which  guides  these  deposi- 
tions. that  whatever  may  be  the  fin’iiis  of  the  wimmI 
actually  in  contact  with  (he  iiun*iiMMailic  side  of  the 
paper,  the  dry  s^iaccs  will  be  rigorously  cotifineil  to 
them.  Hence  we  shall  find  in  figs.  24  and  26,  tlnit  n 
wooden  cixxvs  lieing  attached  to  the  former,  the  dew  will 
be  confined  to  the  (riungulur  s;vaces  not  in  contact  with 
the  wood  ; and  in  (he  latter,  the  triangular  areas  with 
wood  uttaclH.*d  to  (hem,  will  remain  free  from  moisture, 
the  form  of  the  cross  being  visible  by  the  innumerable 
drops  that  cover  it.  The  same  ubaervulioiis  apply  to 
figs.  26,  27,  2S,  and  29.  In  fig.  where  the  lorm  of 
the  body  in  contact  is  more  fanciful,  the  IX’w  is  still  con- 
fitted  to  the  other  parts.  Fig.  31  represents  an  inter- 
esting example  of  Dew  just  beginning  to  be  de]K»ite<l 
in  small  triangular  forms,  perfectly  defined  in  tlie  cor* 
nera  of  tlie  metallic  pajicr;  and  in  WL'll-defined  seg- 
meutfi  in  the  middle  of  the  sides.  Fig.  32  is  an  example 
ill  which  these  small  depositkms  arc  more  irregular. 

(677.)  Some  very  interesting  phenomena  uImj  result 
from  the  junction  of  a metal  with  glu.<vs.  If  two  vvaicli- 
glasses,  with  their  concave  sides  uppermost,  be  placed  |i4„|  „{- 
on  a plalc  of  polished  tin,  and  one  of  them  be  surrouiMUsi  and 
with  a knile  of  the  same  metal  of  (he  same  diameter  ns  >1^'^ 
the  glass,  and  a depth  equal  to  its  versed  sine,  the  fol- 
low ing  phenomena  will  be  f^erceivctl.  In  the  crystal 
without  the  ferule,  of  w hich  a section  is  represent^  in 
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Mrlrof>  S3.  A zone  oT  moisture  will  be  found  tr>  surround 
<*^**ET-  the  edge,  the  particles  diminishing  in  size  inwards,  as 
denoted  in  fig.  34.  At  the  bottom  ft  perfectly  dry 
circle  will  be  found.  In  the  other  glass,  of  which  a 
•ectk>n  ia  denoted  by  fig.  35,  witli  the  surrounding 
ferule  A B,  C IX  a dry  zone  will  be  found  to  sur> 
round  tlie  outer  edge  of  the  glass,  and  a dr>  circular  space 
at  the  bottom,  but  a dewy  zone,  E F G,  H I K,  will  be 
found  existing,  a.s  in  fig.  36,  htixing  large  particles  in 
the  middle,  and  Olliers  progrcH-sivcIy  diminishing  in  inze 
towards  both  its  edges.  AHcr  ih^e  appearaiK'Cs  have 
existed  for  a certain  time,  a secondary  defiositinn  of 
moisture,  under  favourable  circumstances,  will  be  found 
to  take  place.  Within  the  dewy  zone  of  fig.  34  another 
very  narrow  zone  of  moisture  will  be  formed  of  exceed- 
ingly fine  particles,  as  reprcsenled  in  fig.  37  ; and  on 
each  side  of  the  moistened  zone  of  fig.  SO  similar  zones 
may  be  seen,  as  in  fig.  3S.  For  the  cause  of  these 
appearances,  see  vol.  xvl.  of  the  Journal  of  the  Hoyol 
Jn$litviion. 

OfnaTvrs  (078.)  All  cxampicof  the  regularity  with  which  Dew 
auO  gtass,  is  deposited  round  a series  of  waiers  placed  upon  glass, 
is  given  in  fig.  39. 

EfltTisuf  (079.)  Another  very  interesting  experiment  may  l>c 
perform^,  by  partly  covering  a surface  of  glass  with  a 
• smaller  Kurfuoc  of  metal.  On  a favourable  night,  the 
l4iv  »if  uncovered  portion  of  the  glass  will  quickly  become  «dd, 

tuvifti.  niid  derive  to  itself  a part  of  the  heat  of  the  metal. 

The  surthce  of  the  metal  will  hence  be  more  readily 
dewetl,  than  if  the  whole  exposed  surface  had  bi*en 
metallic.  The  actual  deposition  of  moisture,  on  the  two 
kinds  of  surfaces,  will  in  such  a case  be  verv*  curious. 
Of  the  metallic  part,  moisture  will  be  first  and  most 
abundantly  dcpoxiteil  on  the  outer  e<lge,  from  its  being 
neorcr  to  the  colder  glow ; while  the  parts  of  the  iin- 
coveretl  glass,  contigxious  to  the  wurlner  metal,  will  be 
Examples.  zukI  least  abundantly  dewed.  Supposing  A B 

C 1),  in  fig.  <10.  to  denote  the  glass,  and  E F G il  the 
metal  attached  to  It,  an  enlarged  type  of  the  Dew  may 
be  represented  as  in  fig.  4 1 ; but  a more  perfect  idea 
the  whole  phenomenon  may  be  gatheretl  fruni  fig.  4^, 
in  which  the  letters  composing  the  celebrated  name  of 
LOUD  BACON  are  metallic,  and  applied  on  a large 
scale  to  a surface  of  glas.s,  acconling  to  the  conditions 
of  the  experiment. 

Kx.im|-1i<of  (680.)  The  following  is  an  example  of  the  eirect  of 
rt»attuciHia  c<'uduction  in  checking  the  fonnatioii  of  Dew.  Fig. 
eherkinit  43  represents  a plate  of  irG«  fastened  by  screws  to 
f^iaijonirf  ^ ^ which  fig.  44  is  a section. 

The  whole  of  the  plotc  was  covcreil  with  Dew  ; but 
the  perticles  on  the  heads  of  the  screws  and  tlie 
spares  around  them,  were  the  smallest,  on  account  of 
the  heat  the  screw.s  derived  from  tile  internal  mass  of 
the  wood. 

Exsmjilei  (681.)  An  example  of  the  progressive  formation  of 
of  l«4rKtw>  Dew  is  given  In  the  different  up]icaratices  of  the  word 
»nv  forma*  UEW,  represented  in  figs.  1,2,  3,  4,  5,  and  6,  plate  v ; 
j*'*®**’^  ami  also  in  the  successive  states  of  the  word  COLD,  in 

latter  series  exhibiting 
^•vnftcr  cur-  ai^o  the  partial  manner  in  which  moislure  sometimes 
continues  to  be  deposited  during  a whole  night,  in  con- 
. sequence  of  the  action  of  a gentle  current. 

•Anoibcr  (682.)  .\nothcr  example  of  the  influence  of  a gentle 
current  is  given  iu  fig.  13,  which  represents  a parallelo- 
rffiviHMf*  gram  of  gilded  gla.ss,  having  its  metallic  side  iipper- 
nnst  The  first  deposition  «»f  moisture  took  place  at 
\ the  leeward  end,  the  Dew  gradually  advancing 

VOI..  T. 


thence  to  the  middle  of  the  surface,  distinct  dnips  at  the  Meteor- 
same  time  being  deposited  at  D,  B,  E,C.  As  tlie  jwir-  olvjfy. 
tides  increased  in  size  round  the  three  edges,  other 
minute  drops  were  successively  de|)u>sited,  more  distant 
from  them  ; accumulating,  however,  with  the  most 
mpidily  on  the  leewani  sides  \ and  C.  Afler  many 
hours’  exposure,  an  oval  portion  of  the  metallic  surface 
was  found  entirely  free  from  moisture.  At  the  last 
olwcrvBlion  the  particles  at  A had  increase<l  to  at 
least  an  eighth  of  an  inch  in  diumeler;  those  at  C 
being  rather  less.  The  particlcH  at  the  corners  D and 
E preserved  also  their  superiority  in  size  above  those 
at  B. 

(683.)  There  are  some  interesting  phenomena  con*  KxampJa# 
nectcfl  with  the  deposition  of  Dew  on  tlie  insides  of  win-  of  drpwi. 
dows,  which  merit  notice  in  this  place,  .^t  limes,  and 
when  the  window  is  unscreened  by  a bliml,  it  assumes 
forms  of  very  "i-eat  synimctry,  a.s  in  figs,  14  ami  I j : 
but  the  ellect  of  a blind  is  in  general  to  destroy  the  tmi- 
formity  whicli  prevails  in  other  cases,  as  in  figs.  16 
and  17 ; while  in  others,  where  the  bliiHl  exerts  u less 
decided  intliicnce,  .some  small  appro^li  to  imifunnity 
may  be  trucivl,  as  in  figs.  18  mid  19.  All  lliesc  depo- 
sitions  result  from  tlic  glass  being  cooled  by  the  external 
air,  and  the  internal  air  in  conlacl  with  il  dc|iasiting,  in 
consequence,  more  or  less  of  ilB  moisture.  Tlie  liew  ESectsofa 
will  l>c  found  most  coiiiotLS,  whei'c  the  glass  has  been  or 
stTcened  by  a blitid  or  a shutter.  Dr.  Wells  proved,  diurtw. 
by  applying  the  naked  bulbs  of  two  deliculc  iherino- 
meters  to  a covered  and  uncovered  pane,  (hut  the  fiiriner 
was  ifircc  degrees  colder  than  the  latter ; the  air  of  the 
chamber  being  at  the  same  tinu*  eleven  degrees  and  a 
hairworm!.T  than  that  without.  Here  the  closed  shutter 
shielded  the  glass,  which  it  covered,  from  the  heat 
radiated  to  the  windows  by  the  walls  oml  furniture  of 
(he  room,  and  thus,  as  Wells  remarks,  kept  it  nearer 
to  the  temperature  of  the  external  air,  than  those  {uirts 
could  be.  which,  from  being  uncovered,  received  the 
heat  emh(e<i  to  them  by  the  bodies  just  mentioned  In 
the  case  of  an  external  shutter,  the  eflect  will  be  directly 
op{Kxsitc  to  what  has  just  been  stated  ; since  it  must 
prevent  the  radiation,  into  the  atmosphere,  of  the  heat 
of  the  chamber  through  the  glass. 

(684.)  It  is  not,  however,  on  the  insides  of  windows  Kxxiopleuf 
only  that  Dew  is  dc{>09ited,  il  being  sometimes  furmtHl  ivw  an 
mi  their  OMl^dr*.  Fig.  20  represents  anevampleof  this 
kind,  wherein  the  portion  of  (be  window  above  A B 
was  covered  on  the  outside  vvilh  particles  of  IX*w  so 
very  numerous,  as  to  prevent  objects  from  Iwung  seen 
distinctly  through  the  glas.s ; but  below  A B,  where  the 
inrideofihe  window  was  covered  with  a muslin  curtain, 
the  particles  on  the  ouMde  were  much  los  iimmTuus. 

In  some  cases  where  a pane  has  been  eniekcfl  but  not 
broken,  a perfectly  dry  maigin  on  each  side  «f  the 
crack  will  be  found,  as  in  fig.  21,  all  the  remaining 
parts  of  Uie  glass  lieing  coverctl  with  innumerable  par- 
ticles of  Dew. 

(685.)  The  formation  of  Dew  on  the  delicate  Besnlifoi 
threads  of  the  gossamer,  b worthy  r»f  attentive  con-  fomutioa 
fltdcralion  by  the  accurate  observer  of  Nature.  Veiy°^B^®*i 
frequently  detached  lines  will  be  found  covered  with  j”*  ^ 
innumerable  panicles  like  a string  of  beads,  as  in  S"*"™*'* 
fig.  22  ; but  otlen  masses  of  web  will  be  found  the  bor- 
ders of  which  are  covered  with  large  globules  of  Dew, 
ns  in  fig.  23.  and  tlieir  internal  parts  filled  with  in- 
numerable threads  intersecting  each  othei  in  every  IXM 
siblc  direction,  and  covereti  with  smaller  globules, 
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ivhich  become  at  last  so  small  ns  to  elude  the  etc. 
Mr.  Wliile  of  Scibomo  mentions,  that  he  once  found 
the  whole  face  of  the  country  covered  with  a coat  of 
web  clrenche<l  in  l)ew,  and  as  thick  as  if  two  or  three 
netting  ttets  had  been  drawn  one  over  the  other." 

(fiSfi.)  Our  limits  will  now  only  permit  us  to  ndwt 
tosomeptencral  circumatances  which  appear  to  influence 
the  fbentation  of  Dow.  In  the  first  place.  Dew  is  never 
abundant  except  in  clear  and  serene  weather.  Some 
traces  of  it  may,  indcwl.  Iw  met  with  in  clotidy  nights, 
if  there  be  no  wind;  or  notwithstanding  the  wind,  if 
tlie  weather  l>e  clear ; but  it  is  never  observed  to  form 
under  the  united  influences  of  the  wind  and  a eloudy 
aky. 

*(fi^7.)  After  I>cw  has  l*cifiin  to  be  deposited,  it 
contintiCH  to  form  during  the  whole  night,  if  the 
weatlicr  remains  wjually  st’l?  and  serene.  Dr  Wells 
iuuiid,  that  by  placing  fresh  jinrcels  of  wool  ujion 
grass  every  hour,  during  many  suitable  night*,  and 
weighing  each  in  succeRMion,  tliai  Dew  hatl  been 
de)K»ited  upon  all.  The  cause,  moreo^■er.  is  apparent 
when  wc  consider,  that  after  one  volume  of  air  has 
dc{M>«ited  its  moisture,  (he  gentle  motion  that  at  all 
times  exists  in  the  atmosphere,  even  wl»cn  it  is  pro- 
nounced by  ordinary  observers  to  be  perfectly  calm, 
must  cause  some  other  volume  to  be  translated,  contain- 
ing  like  moisture  with  the  first ; and  supfHising  a 
motion  of  tins  kind  to  go  on,  the  Hiiccejwive  depressions 
of  temperature  that  take  place  during  the  whide  night, 
until  the  minimum  tcni[)craturc  about  sunrise  ia 
attained,  will  bring  even  tlie  ma-sses  of  air  which  had 
previously  dep<»sited  tl»e  moisture  permitted  by  their  for- 
mer temjwratiires.  to  discharge  other  portions,  when  they 
become  again  i^ubjccted  to  an  increaaed  cold  of  the 
ratiiating  body. 

(68H.)  Whatever  may  be  the  quantity  of  ntoisture. 
however.  de})osi(cd  during  an  entire  iiiglit,  it  docs  not 
ap(M.‘ar  that  e<pial  quantities  are  formed  iKtwcen  sunset 
ajul  midnight,  or  niidnigld  and  sunrise.  According  to 
Dr.  Wells,  more  Dew  is  formed  in  the  latter  period 
than  in  the  ftirmcr.  The  conditions  of  the  two  are 
indeed  very  different.  'Hte  absolute  quantity  of  moia- 
tore  existing  in  the  air  between  midnight  ami  sun- 
rise. must  necessarily  be  less  than  between  sunset  and 
midnight,  in  consequence  of  the  previous  precipita- 
tion of  a ^rt  of  it ; but  during  the  former  interval, 
the  temperature  is  dimini!d)e4l  mcire  than  in  the  in- 
terval between  sunset  and  midnight.  We  are  not, 
however,  to  suppose  that  the  periods  of  sunrise  and 
sunset  form  al>si>liile  limits  to  the  deposition  of  Dew, 
and  accordingly  moislure  is  frequently  found  on  bodies 
capable  of  receiving  it,  Itoth  ti'/brr  sunset,  and  a/ier 
simrise. 


* A iiWnomeocm  MoieiniK**  mwtskeii  ti>r  IX-w  is  ofti'n  srrn  ua 
the  tiiK  simI  drUriee  webof  iIh'  U you  t-viiiniac,** 

wys  KirVtv,  **  a i>c«i}‘  fiirtord  OL*t  with  > itiicnncu|)c>,  you  will  titul  that 
the  ihmiiU  co«i{KKiRg  the  outline  of  (he  radii  are  hut  thmp 

of  the  rireWs  climdy  stutkled  with  mi  aide  Dev-like  glubuK-s,  which 
frum  the  cUvtieity  of  the  thread  are  easily  teptrabh;  from  enrh 
other.  TbM  them  ore  in  fact  glulwlcw  »f  Tisekt  gum,  is  |wuve>]  by 
(heir  adhering  fat  the  finger,  aoii  rvtaiiiiag  dwt  thmwn  upon  thiv 
nrl,  while  the  nnadhraivr  nulij  awl  exteriix-  thmub  recMin  imkwihil. 
It  iv  tl*eae  gutamed  (hreada  aluiM  which  retain  (1m  iostvie  that  tty 
iflto  the  net)  and  as  they  Icao  their  viscid  pnmTtica  liy  the  aetiim 
of  the  ak,  It  is  nerrMory  that  they  ahould  nTi|i>Cfltly  reiMwed.** 
TTu!  beatrtifid  regularity  with  wbM  these  ilrnpa  are  dupowd.  and 
UMdr  jj^lual  decrease  in  siiu  as  they  a|rpni«ch  Uh*  rcntni  of  the 
web,  axe  worthy  of  attentiee  esamiaaboa. 


(689.)  Dew  is  more  plentiful  in  Spring  and  Autumn 
than  in  Summer;  and  tnorr  abundaul  after  min  than 
after  dry  weather.  TTic  ereatesl  Dew  occurred,  during 
the  long  experience  of  Dr.  Wells,  when  the  baromelei 
wa.H  sinking  ; and  Detiic  has  observed  (hat  rain  may  qft,)  m 
be  foreUdd,  *whrn  Dew  ia  very  abundant  in  relalion  to  S|inQg  and 
the  climate  and  season.*  Iloward  nventiona  that  he  Autumn 

ha*  sometimes  fniwid  Dews  so  abundant  in  Autumn, 

, , , ^ ,r  . ..  - , • Sumnu* 

a.s  to  be  capable  of  daily  measurement  m the  raio- 

gauge. 

(690.)  rVw  U always  prt>«luced  in  great  abundance  Very  co* 
on  thoae  dear  and  calm  nights  which  are  followed  by 
misty  mommg* ; ami  it  is  also  found  plentifully  de- 
posited  on  a clear  morning  succeeding  to  a cloudy  mniytuoro- 
night.  “g* 

(flftl.)  Increase  of  atimrspheric  temperature  during  Inerraujof 
the  day.  supnowug  other  circiiinslances  favourable,  pro-  st«%o»|ihefi« 
nwXes  in  a trrer.t  degree  the  fonnation  of  Dew.  'Die 
law  by  which  the  aerial  ccHunins  gam  motsttire,  increases  prumotrs  ns 
more  rapidly  Ilian  that  which  regulates  their  tempera-  furmation- 
tnre;  a^  hence,  a small  decrease  of  heut  in  the  air, 
during  the  night,  imtsl  bring  it,  when  the  temperature 
is  high,  much  nearer  to  n state  of  saturation,  than  when 
(he  trm|>eraturc  is  low. 

(69'i.)  .A  gentle  motion  in  the  lower  strata  of  (he  Gentle 
atmn*  phen*.  by  brinpftng  fresh  volumes  of  air  into  contact  *•»***««»  of 
with  the  cold  surface  of  the  Kurth,  will  i»roduce  a more 
almndunt  dc|x>sitiun  of  Dew,  than  if  the  atmosphere  (jgQ, 
were  entirely  calm. 

(693.)  In  nights  e<{ually  calm  and  clear,  very  wn  l*«.Kpml 
^unl  quantities  of  Dew  may  be  precipitated.  'Hie  great 
inequalities  existing  in  the  lengths  of  the  nights  in  our 
latitudes,  may  l>e  rcfemsl  to  as  one  cause  of  these  dif-  furmt-d  in 
ferences  ; but  another,  and  a more  lertilc  cause,  is  found  nigbi* 
in  the  unequal  degrees  in  which  moisture  exists  in  the 
air.  At  one  time  it  was  thought  that  the  cold 
ncctc<l  with  the  formation  of  Dew,  ought  always  to 
be  pro|Miiiii>nal  to  (he  <{uantity  deposited;  but  Dr. 

Wells  clearly  proves,  (hat  the  same  degree  of  cold  in 
the  precipitating  body,  and  which  may  take  place  in 
nights  equally  calm  and  clear,  may  tve  attended  with 
much,  little,  or  jwrhaps  no  Dew,  according  to  the 
existing  stale  of  the  atmosphere  with  regard  to  mois- 
ture. 

(69-1.)  Particular  winds  have  a tendency  to  promote  Influence 
the  formation  of  IX*w  in  difrereiit  (’«iuntries.  from  tlieir  oftwrtiru 
transporting  air  highly  charged  with  moisture.  In  ^ »'nd». 
Ivuropc,  Southerly  and  Westerly  winds  promote  it,  but 
Northerly  and  Eiwterly  winds  the  contrary,  On  the 
Western  shore*  of  Africa,  Southerly  and  Westerly 
winds  are  fttvourable  to  it ; but  in  Cgy  pl  and  the  Uar- 
bary  States,  the  North  wind  brings  great  accessions  of 
moisture.  Dew  for  these  reasons  must  be  more  abun- 
dant in  Norway  also  than  in  the  Kasiern  Province*  of 
Kuropeau  Hu<«ia. 

(69j.)  Various  attempts  have  been  made  to  deter-  Aiieropta 
mine  the  annual  deposiliun  of  Dew.  but  without  sue- 
oe«s.  To  measure  the  quantity  deposited  under  the 
most  favourable  circumstances,  is  no  easy  task  ; and 
akiicnigh  Mr  Daniel!  observes,  that  the  qu.ontity  of 
vapour  cxiating  in  the  atmosphere,  in  (Ire  different 
seasons,  at  the  level  of  (he  sea,  seems  to  follow  the 
course  cd*  tlie  mean  temperature,  such  arc  the  v’aried 
and  uncertain  oondiUons  cuiinectrd  with  the  deposition 
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o(  Dew,  that  no  very  at-curate  reault  for  the  avemi^ 
annual  ciepusil  can  be  obtaiiK'd  tu  the  prcacut  »>ta(e  of 
cMir  knowlc|^.  It  must  indeed  vary  with  every  climate 
and  eseiy  locality.  In  a ^neral  way  it  haa  been  eati- 
i^r  mated  int  En^and  at  about  five  inches  aaimally* * * 
Euglsad.  which  b computad  to  be  about  a seventh  part  of  the 
average  quantity  of  nxHsture  received  by  the  utmosphere 
in  the  aame  time.  InatrumenU  hav^^eii  contrived  to 
meaaure  the  quantity  of  Dew  clepoTited  at  any  time, 
but  they  are  entirely  lullacioua, 

HooryDew.  (696.)  There  b a substance  called  Honey  Dew  to 
which  we  must  briclly  advert.  It  b well  known  tu 
Naturalists  that  it  b not  dcpoHitcd  on  vegetables  by  the 
atinfw|)here,  aa  its  name  would  seem  to  imply,  but  b 
excemed  by  insects  of  the  genus  Aphii,  which  inhabit 
the  under  sales  of  leaves,  and  deposit  it  on  the  surfaces 
of  thnac  below.  This  little  creature  scents  to  subsist  by 
drawing  the  jukea  frutn  the  sap  vmcla.  uiul  t)y  a peai* 
liarit)  ol' cunslilution.  rejects  the  richer  stiiadtarinc  jKirt, 
which  afierwurds  alfords  nourbhinent  to  many  other 
insects.  Ants  are  so  fond  of  it,  that  a whole  colony  ntay 
be  Gxind  travelling  to  the  highest  branches  of  a tree  in 
search  of  it;  and  they  have  been  seen  to  seixe  the  clear 
drop,  while  yet  attached  to  the  body  of  the  Aphis, 
which,  althougli  defenceless,  was  not  molested  further 
by  the  pretlaceoua  wanderers.  Honey  Dew  b some* 
limes  so  abundant  as  to  drop  from  trees. 

Wellft's  Ks-  (697.)  We  cannot  close  thb  division  of  our  Ebeay, 
Mypa  JVw  which  wc  do  with  reluctance  from  iu  very  great  in* 
an  '*^*tbout  recommending  most  strongly  to  the 

admuiibb  fodder’s  attention,  Dr.  Wells's  valuable  Ettay  on  Dftt. 
•fSKiiurnof  We  kuow  of  no  Work  in  our  day  which  has  been  more 
tltc  intfitC'  universally  admired  than  U»e  Treatbc  of  Dr.  Wells; 
liveUigie,  certaiuly  none  that  practically  exemplifies  in  a purer 
and  better  form  the  admirable  inductive  system  winch  it 
W03  tlie  object  of  Bacon  to  teach. 


Hoar  Fro$l. — Ice. 

Host  Frost.  (698.)  There  are  conditions,  however,  of  thentmu- 
splMre  which  sometimes  cause  dew  to  be  frozen,  on 
whatever  bodies  it  may  have  been  dep<i«iled,  nnd  such 
appearances  are  denominated  Hour  E'rovt.  Hoar  Frost 
formed  in  England  much  riMire  frequently  than  is 
commonly  5up]Nised;  aiid  such  is  its  occasional  severity, 
that  a single  night,  even  when  the  warmth  of  the  year 
would  seem  to  secure  us  from  Us  rigorous  effectH,  will 
Ten  iDonthf  sometimes  destroy  all  the  hopes  of  the  gjmlener.*  Foe 
ta^ej^r  fell  months  in  the  year,  says  Mr.  Dauirll.  vegetutiim  is 
in  EagUnd.  affected  at  night,  from  the  influence  of 

radiation,  by  a temperature  below  the  freezing  point  of 
water  ;t  and  even  in  the  months  of  July  and  August, 
which  form  the  only  exceptions,  a thermometer  cuveml 
with  wool  will  sometimes  fall  to  35°.  Howard,  how- 
ever, observes  that  a night  on  which  FaJirenheil’s  ther- 
inonveter  remains  for  »oine  hours  below  zct^),  hardly 
AcQtrtbDsd  occurs  in  our  climate  more  than  five  limes  in  a century. 
FrpiS  nia.  In  England,  a continued  Frost  may  be  reganled  as  an 


* Ob  Uw  6tb  fif  May,  1631,  tha  tnnp«ratura  dtuiag  tk«  ai|dit 
tank  to  20*,  at  E4laM>ftfva.  la  ttiv  taonuag.  iheWavM  uf  the  Tim, 
the  walout,  aud  the  oak  tf;«ared  ahriveUeU  uxl  Mack.  Their  appvar- 
aace  waa  the  same  as  if  the)*  had  been  burned,  and  when  pressed 
they  cnMobted  into  duet.  This  irmpmUii*  was  C*  lower  than  it 

haci  fallen  m that  month,  at  that  plaer,  for  forty  yean. 

f In  the  BMlh  of  Juae,  a plant  may  b«  so  cirruimtanred  in  this 

Country,  aa  to  luakerga  all  tha  chaugvt  of  brat  ftosn  1&4*  to  30*. 


exception  to  the  rule  of  the  dimate,  and  occasionally  Meteor, 
some  winters  puss  almost  without  Frost.  As  might  be  ok<gy- 
expected,  E'rosU  generally  disap{>ear  with  a wind  from 
the  AlLtuitic.  In  Devcmsliirt,  three  successive  froqly 
mornings  are  regarded  by  tbe  farmer  as  a sure  har- 
bingrr  of  ruin.  The  mean  temperature  of  each  of  three  the  Atlan- 
similar  pcrioils  of  Fnwt,  in  the  long  winter  of  1H13 — 14,  tie. 
dki  not  vary  a degree  from  the  freezing  point,  although 
preceded  and  followed  by  peruxU  whose  mean  tem^wr- 
alure  was  44^;  and  Howartl  remarks,  that  the  uiinlogy 
might  be  carried  even  further.  The  iiuwt  intense  Frosts 
penetrate  but  a few  inches  into  the  Earth,  IhiI  tlie 
depth  must  W variable  from  the  diversity  in  the  con- 
ducting |K>went  of  bodies. 

(699  ) .\a  Q deposition  of  moisture  must  iu  all  cast's  pre-  l>ew  rmisl 
cede  the  fonnation  of  Hoar  Frost,  w hatever  causes  tend  l«‘*cede  the 
to  modify  in  any  way  the  dqKisitiun  of  humidity, — wbe-  j^^^'****®^ 
tber  they  arise  from  the  subiduners  of  bodies  themselves, 
the  nature  of  their  surfaces,  nr  their  texturea;  frnin  the 
clearness  of  the  sky,  tbe  varied  influences  of  clouds,  or 
from  terrestrial  objects  modifying  in  some  way  or  other 
the  radiating  power,'— must  in  the  same  degree  influ- 
eivce  all  the  phenumcna  of  Hour  F'rout.  If  we  take  tlw  llUntrated 
ca»e  of  grasei,  the  fibrous  texture  of  which  is  so  favour-  “ ®f 
able  to  llie  emission  of  heat,  we  shall  find  a co|>ious 
radiation  continuing,  until  a temperature  at  length  i» 
reached,  er{ual  or  below  the  freezing  point  of  water. 

The  moment  ut  which  this  happens,  will  of  course  vary  Tine  of  Us 

with  the  circumstance^  of  climate  and  of  season.  At  for^ion 

some  jieriods  of  the  year,  and  in  particular  localities,  it 

may  reach  the  temperature  of  thirty-two,  early  in  the 

evening,  or  even  Iwtore  sunset ; whilst  at  others  it  may 

be  protracted  till  the  minimum  temperature  occurs  aliput 

Bunrise,  or  ii(»t  sink  to  the  freezing  }>oinl  at  all.  Any 

dew  depoeiieil,  must  hence,  when  the  temper^ure  is  tow 

enough,  be  frozen;  and  (he  Hoar  Frost  which  whitens 

our  fields  in  the  morning,  may  thus  have  been  of  lunger 

or  shorter  duration,  according  to  the  season  of  ilic  year, 

and  the  continuance  of  tlw  proper  comliliona  of  tem^wra- 

tiire  during  llic  night.  Often,  indeed,  will  tlie  atoms  of  Ihs*  ««»■ 

Dew  that  have  Iwen  converted  into  Hoar  Frost  during 

(he  night,  be  dissolved  again  before  tlie  morning  ; and  ’ 

amidst  the  unc'erlain  fluctuations  of  our  atmosphere,  {itMo  Fnist 

l>o(h  O.S  regards  temperature,  inspect,  and  the  variable  ^k  airtia 

circumstance*  of  bodies  tlieinselve*,  it  is  possible  to 

suppwe  couditions  to  arise,  in  whicli  more  than  one  |,nJ^nriag 

Irausitiuii  of  this  kind  may  take  place  during  the 

night.  It  should  be  borne  in  mind  also,  Uiat  Hoar 

E'rost  may  be  formed  when  the  temperature  of  the  air 

is  above  (he  freezitig  |>oint  of  water,  since  a body  may 

have  a temperature  at  or  below  thirty4wo,  when  the 

air  around  indicates  a higher  degree  of  heat,  lu  con- 

linuance.  however,  under  such  coiidiUotw  cannot  be  very 

long. 

(700.)  Ii  may  be  useful  britlly  lo  advert  to  some  Modifiea- 
of  the  modifications  which  different  degrees  of  radio- 
tiou  produce  in  the  formaiiou  of  Hoar  Frost.  Where 
dew  id  amply  deposited,  (hat  Is,  where  radiation  has  Uw 
been  allowed  to  di&cloae  its  full  power.  Hoax  Frost  will 
be  found  most  abundant.  In  wide  and  open  plains,— 
or  in  those  gently  sloping  grounds,  which  break  only 
the  undulations  of*  the  air,  witiumt  limiting  in  any  wa) 
the  geueral  aspect  of  th#  sky,  every  blade  of  grass,  in 
favourable  states  of  the  aLmos|vbcre.  will  be  found 
covered  with  delicate  crystals  of  Hoar  Fruat.  But 
beneath  the  kraivches  of  a noUc  oak,  where  radiation  Cheeked  by 
hut  been  checked,  (his  hoary  ap|>earauoc  will  be  dimi- trees. 

T J 


Digitize-i  oy  -Joc^le 


140 


METEOROLOGY, 


Mflccrr-  nUhctl ; or  sometimen  ft  moderate  dew  may  be  found 
in  Riudi  a Riluation,  while  the  jzni**)'  covering  be- 
\ontl  the  tree  will  be  entirely  froien.  In  the  fine 
Eiaiuplet.  pj*  jhe  Earl  of  Morley  at  Saltram  in  Devonshire, 

we  remember  on  one  occasion  fieeing  every  tree  8ur- 
romided  as  il  were  with  on  OorIs  of  green  verdure, 
of  sizes  and  forms  regulated  by  the  spreading  bnindteo 
of  the  tree*,  while  the  other  |mr(5  of  the  ground  were 
covered  with  Fmst.  A tall,  slender  poplar  had  Init  a 
small,  circular  spot  surrounding  it,  whw  limits  were 
nearly  fixed  by  llie  vertical  lines  A B and  C I),  fig.  1. 
plate  vi.,  tangents  to  the  greatest  horizontal  section  of 
the  branches  of  the  tree;  while  a inagnificetil  oak  with 
Its  giant  arms  preservwJ  a large  and  irregular  surface, 
denoted  also  by  a dolled  line  surrounding  the  trunk  of 
the  tree,  and  determined  by  similar  vertical  lines,  EF 
Anradovid  and  G II,  fig.  2.  Many  interesting  phenomena  of  this 
cmintry kind  would  be  noticed  in  a wwidyand  enclosed  country 
like  fig.  1 1 plate  iv.  In  some  jiarts,  the  Frosts  would 
be  fimmi  much  more  severe  limn  in  others;  nml  where 
a wide  expan.se  of  sky  is  open  in  a low  situation,  there 
they  would  be  found  most  intense.  Danicll  remarks, 
that  the  leaves  of  the  vine,  the  walnut-tree,  the  succu> 
lent  shoots  of  dahlias,  and  potatoes,  arc  often  destroyed 
by  frost  in  sheltered  valleys,  while  upon  surrounding 
eminences  they  remain  unloiicliod.  He  has  found  u 
thermometer  in  a valley  thirty  degrees  coMer  than  on  a 
hill.  Such  eficcts,  however,  according  to  Wells,  are 
limited  to  hills  that  are  insulated,  and  of  inconsidcniblc 
lateral  extent. 

KfTpH*  of  (701-)  As  an  example  of  the  power  of  poHition  ininfiu- 
pukitKio  in  encing  the  formation  of  Hoar  Frost,  we  select  the  coRe  of 
mflinmciog  ^ priiited  paper,  a portion  of  which,  A B C D,  fig.  3,  was 
inclined  surface  of  the  coping  of  a wall, 
and  the  remaining  part,  C D E F,  to  the  vertical  surface 
of  the  same  wall,  so  that  the  letters  composing  one  of 
the  words,  and  which  we  have  here  suf>pcMed  to  be 
METnoponTAN-v,  were  partly  on  one  of  these  surfaces 
and  partly  on  the  other  One  morning,  the  sloping 
surface  of  the  paper  was  found  ubundaotly  covered  with 
Hoar  Frost,  but  none  was  to  be  seen  on  the  vertical 
part  CDE  F ; ami  so  well  define<l  were  the  crystals, 
that  the  letters  of  the  wonis  The  Encyclopedi.v,  had 
all  distinct  grou]w  upon  them,  scjKiraled  from  llie  crya- 
tals  on  tlK  while  paper,  by  visible  boundaries.  In  like 
manner,  the  upptr  halves  of  the  letters  of  the  word 
Mm»oroLiT.vNA  were  covered  with  crystals  in  the  same 
manner  as  (he  letters  of  the  word  before  mentioned; 
but  none  were  to  be  seen  on  their  Intcrr  fialvcs,  or  on 
.“iny  part  of  the  paper  houndetl  by  C D E F,  the  edge  of 
the  wall  C I)  seeming  to  fix  a definite  limit  to  the  crys- 
talline power. 

Example  of  (7U2.)  AnotheriUriking  instance  of  the  effects  radio- 
ndtatieniiv  tion  in  modifying  the  pheuomenu  of  Hoar  Frost,  is  given 
fh*  foiTO-  represenUthe  railing  ofaficld  composed 

tioo  of”**  horizontal  rails,  with  vertical  bars  at  moderate 

Koau  Frort  intervals.  The  upper  edge  of  the  rail  A B,  from  being 
on  the  raik  exposed  freely  to  the  sky.  was  found  abundantly  covered 
with  Hoar  Frost;  whereas  the  corresponding  edge  of 
' the  lower  rail  disclosed  rectangular  portions  only,  C D, 

E F.  G II,  I K,  &c.  of  Hoar  Frost,  leaving  the  altcniule 
spaces  DE,  F G,  HI,  almost,  if  not  altogether,  tree 
from  iU  Now,  it  will  be  remarked  on  referring  to  the 
figure,  that  llie  vertical  liars  were  immediately  opposite 
llic  last-mentioned  spaces,  and  thus  deprived  them  of 
the  more  abundant  view  of  the  sky  which  the  other* 
enjoyed.  At  the  same  time  the  wliolc  upper  surface  of 


this  rail  was  deprived  of  its  direct  rudialion  to  the  Mrteor- 
zenith,  which  is  most  effective  in  lowering  the  temper-  ulotrx- 
alurc  of  a body,  thus  accounting  for  the  smaller  sizes  of 
the  crystals  covering  the  portions  reierred  to. 

(703.)  On  some  uccaskiiis  the  branches  ot'  trees  and  Nrsrchnof 
rhrubs  illustrate  in  a very  beautiful  way  the  power  of  ^'*'1 
radiation.  Their  upper  parts  exposed  to  (lie  sky,  dis-  *^'“*'*' 
charge  their  heal  ^pidly ; and  hence  become  eoveml 
with  an  abnndaikce  of  fme  crystals.  Where  however 
one  branch  in  any  way  interce|its  the  view  of  another, 
without  being  in  immediate  contact  with  it,  as  at  A 
or  B,  fig.  5,  Uic  hoary  crystals  will  be  found  much  le«» 
numerous. 

(7U4.)  Aiiollirr  example  bearing  on  the  same  inquiry,  A hionraj 
occurred  in  the  case  of  a long  Norway  spar  which  had  *1“*'* 
been  deprived  ot'  iU  hark.  It  was  lying  on  nearly  hori- 
zontal grmaul.  ami  during  the  night  a portion  of  iU 
surface,  E F G H.  fig  6,  hat!  been  covered  with  dew. 

In  (he  moniing,  from  the  greater  radiation  of  the  tipjier  « 
part  of  (he  spar,  a uniform  portion,  A B C D,  of  about 
twutnchcsin  width,  was  fouml  covered  with  the  mimiiest 
crystals  of  Hour  Frost ; while  the  equally  uniHirm 
spaces.  A C F E,  B DG  H,  about  an  intii  in  widili  on 
each  side  of  it,  retained  their  moistened  character 
unchanged. 

(706  ) An  interesting  fact  connected  with  the  sameChwkto 
important  truth,  is  rwavlcd  in  the  Vlih  Tulninc  of  *7 

Ihc  J/or/tci///f/rai  Tra/iMcftont.  In  fig.  7,  ABCUJ^S''^^* 
represents  u transverse  section  of  a wall,  covered  with  a 
coping  A B.  In  the  instance  of  a very  severe  Frost 
on  the  :29th  of  April,  all  the  shoots  of  the  vines 

projecting  beyond  (he  |>crpeniUcular  line  AC,  that  is 
beyond  (he  salutary  influence  of  the  coping,  were  quite 
cut  ulf  by  the  frost;  but  the  trees  whose  shoots  <)id 
not  project  beyond  that  vertical  line,  were  quite  pro- 
tected. 

(706.)  The  etfcct  of  an  interposing  body,  ill  checking  in  An  intet- 
some  eases  the  formation  of  Hoar  Fmst,  liecomes  oi  an 
opposite  kintl,  when  from  any  iiicreo-se  of  tem|>cra(urc 
the  Frost  begins  to  disappear.  Fig.  9 is  an  instance  pearane^ 
where  Frost  had  formed  very  abundantly  on  Uie  inside  Hoar  Frgst 
of  (he  gia-RRy  surface  A U C U.  Early  in  the  morning 
a piece  of  paper  was  carelessly  placed  so  as  to  cover  a 
portion,  E F G D B.  of  the  glass,  but  not  in  contact  with 
it.  In  (he  course  of  tlie  day,  the  icy  particles  covering  Kxsinplei. 
the  *|«u?e  A E F G C were  the  first  to  <lissolvc  ; and 
when  the  whole  hul  become  converted  into  dew,  the 
frozen  particles  bounded  by  E F G D B remained, 
thmigli  not  so  bcBUlifully  defined  as  at  first.  On  the 
same  ocxa.sion,  a driiggi.st’.s  window  exhibited  the  ap])car- 
ance  of  fig.  9,  the  figures  of  the  assemblages  of  frozen 
particles  being  nearly  governed  by  Uie  forms  of  the 
glass  vessels  on  the  inside. 

(707.)  llicre  are  noobjccts  which  disclose  more  remark-  RmuuloiWa 
able  phenomena  connected  with  radiation,  than  the  dif- 
ferent  tribes  of  vegetables ; and  the  etfccN  of  Hoar  Frost 
u|M>n  them  are  eminently  calculated  to  display  its  effects. 

Wchave  before  remark^. that  every  flower  hasa  radiat- 
ing power  of  its  own,  and  so  we  may  add  lia.s  every  leaf; 
ditfering  in  different  plants,  and  varying  in  the  same 
plant  from  exjxisure  and  position.  The  gra-sses  discluoe 
the  samediversily,  and  white  the  Almighty  seem*  in  con- 
summate wiwloni  to  have  adapted  every  plant.  ” from  Tcmi»crA- 
the  cedar  tree  that  is  in  I.Ajl»«non,  even  unto  the  hyssop  **^,^j7*** 
that  springrlh  out  of  the  wall,”  to  a lucaliiy  in  which 
the  conditions  of  temperature  and  aimosplKric  hninidily  tlwu 
are  best  adapted  to  its  general  wants ; it  is  worthy  of 
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Meteor*  observalion,  how  much  an  alteration  of  the  circumMancea 
**1»»«7*  in  which  Nature  orijfinally  placed  it,  ftcemn  to  affect  lU 
enei^es  and  growth.  " To  vegetables  growing  in  the 
*“‘“**®“  climates  Ibr  which  they  were  nrigiiwny  designeti  by 
Nature,*’  says  Daniell.  there  can  be  no  doubt  that  the 
tion  »r  action  of  radiation  is  particularly  bencflciul.  from  the 
raowtitftoD  deposition  of  M4oisture  which  it  determines  upon  their 
jtUote.  foliage;  but  to  tender  plants,  artiBcially  trained  to  re- 
sist the  rigours  of  an  unnatural  situation,  this  extra 
degree  of  c»W  may  prove  highly  prejudicial.” 


up  to  the  infinite  diversity  of  forms  depo«ited  on  glass, 
should  have  met  with  so  little  attention  from  Philosophers,  ol‘»py. 
and  that  so  few  attempts  should  have  been  made  to  de- 
scribe  them.  A sheet  of  common  brown  paper  exposed 
toaclearand  tranquil  sky,  will,  under  proper  conditions  of 
temperature,  be  soon  covered  with  innumerable  crystals 
of  Hoar  Frost,  inviting  the  most  delicate  e\amination. 

A grain  of  sand  will  sparkle  with  innumerable  points ; 
while  in  more  complicated  formations,  all  attempts  at 
analysis  and  description  seem  lost  in  the  unbounded 


(708.)  l*he  different  degrees  also  In  which  Hoar  Frost 
* affects  different  parts  of  the  same  flower,  are  worthy  of 
' attentive  observation.  **  Upon  inspecting  the  )o«ng 
fruit  of  such  trees  as  were  at  the  lime  in  blossom, ** 
serves  Mr.  Lindlwin  allusion  to  the  great  Frost  recorded 
in  the  Horticultural  TranwetionH,  “ it  appeared  a.s  if  no 
injury  had  been  sustained  by  their  flowers;  but  iqion 
cxamiiiing  them  more  minutely,  it  wa.s  found  that  their 
oraria  were  hlack  with  death,  and  it  was  subsequent]  v 
seen  that  fniit  so  affected,  all  fell  from  the  trees  and 
perished.”  In  the  blossom  of  the  strawberry,  the 
ovaria  were  likewi.se  destroyed,  but  the  stamens  were 
little  injured,  proving  that  a degree  of  Pmsl  incapable 
of  affecting  the  fleshy  calyx,  and  the  petals  or  stamina 
imme«iiately  enclosing  it,  entirely  destroyetl  the  ovarium 
througli  all  those  envelopes.  But  we  can  only  hint  at 
a subject  of  boundless  interest  and  extent. 

(709.)  Trees  sre  frequently  destitute  of  Hoar  Frost, 
'*  when  shrubs  and  plants  nearer  the  ground  are  co- 
vered witli  its  forms.  Wells  has  remarked  that  ” the 
, leaves  of  trees  often  remain  dry  throughout  the  night, 
while  those  of  grass  are  covered  with  dew ; and 
the  reason  he  assigns  for  the  absence  of  moisture, 
will,  by  a simple  alteration  of  the  conditions  of  tem- 
perature, account  for  the  absence  of  Frost.  Shrubs 
and  plants,  says  he,  being  in  a stratum  of  air  of  a 
lower  degree  of  temperature,  but  of  greater  humidity 
than  that  surrounding  lofty  trees,  the  lower  stratum 
also  being  the  most  tranquil  of  the  two,— there  are 
causes  in  activity,  more  favourable  to  the  formation  of 
dew  on  plants  amd  shrubs,  than  on  the  leaves  of  trees 
in  the  regions  of  the  air  above.  The  diminished  tern- 


variety  of  Nature. 

(711.)  There  seems  to  be  three  ways  in  which  this  pro-  J 
cess  of  crystallization  goes  on.  1.  A tendency  to  freeze  * 
the  moisture  that  has  been  deposited  in  globules,  w ithout 
any  alteration  of  figure,  and  denominated  hy  Howard, 
granular  forms.  2.  'Phe  formation  on  the  fibrous  sur- 
faces and  edges  of  bodies,  of  minute  and  delicate  icicles 
shooting  into  spiculur  forms;  and  3dly,  tliose  infinitely 
varied  figures,  found  on  flat  surfaces,  as 

(71?.)  Granular  forms  arc  most  generally  found  siis-  f 
pended  from  the  edges  of  blades  of  grass,  and  sometimes  f 
they  retain  their  transj»arency  so  completely,  o.s  still  to  re- 
seitilde  dew.  InAutumn,  the  dew  depotkiied  on  some  nft 
the  coarser  threads  ol'thc  spider  of  that  season,  is  found  * 
rroxeii,  and  arranged  like  a string  of  small  beads,  which  n 
may  be  taken  up  by  the  hand. 

(7 13.)  The  spicular  variety  is  very  common,  and  formed  ^ 
under  many  diversified  circumstances, though  the  existence  * 
of  ail  edge  seems  necesstiry  for  its  complete  formation. 
Fig.  lU  is  an  example  of  a rude  post  in  a field,  the  ^ 
t<*p  of  which  had  been  chamfered  by  the  carpenter.  On  ® 
all  the  edges  produced  hy  the  chamrcriiig.  as  .A  B.  D D, 
DC,  C A;  EF,  F H,  H G,  O E ; AE,  BF,  DH  and 
(*G,  delicate  and  uniform  crystals  were  formed,  none  of 
which  were  confused  or  blended  together.  Fig.  II  ^ 
represents  a branch  of  a tree  which  had  been  slrippeil  of** 
its  hark.  On  every  fibre  there  was  a line  of  crystals,  and 
a great  uniformity  ran  through  the  whole.  Wherever  the 
fibres  were  crooked,  the  crystals  followed  them.  Fig.  f 
12  is  an  instance  derived  from  a tomb-stone  of  a country  * 
churchyanl,  with  a long  inscription  on  it,  which  we 
have  restricted  to  the  memory  of  Pstricr  Wiuion.* 


perature,  therefore,  which  converts  that  dew  into  Hoar 
Fmal  on  shrubs,  may  be  insufficient  to  produce  dew  on 
trees;  or  should  dew  thus  be  formed,  the  greater 
warmth  of  the  air  above  may  cause  it  to  preserve  its 
watery  form.  Thus  it  is,  that  the  diligent  and  sanguine 
gardener  has  often  to  lament  the  loss  of  valuable  plants, 
while  trees  whose  summits  are  only  a few  feet  higher 
are  entirely  unhurt.  Protecting  plants,*  therefore, 
whether  by  horizontal  or  vcrtic^  screens,  or  by  an 
application  of  straw  and  mats,  becomes  an  impo^nt 
object  in  the  economy  of  gardening.  Too  often,  how- 
ever, the  screen  or  mat  is  placed  in  contaci  with  the 
object  it  is  intended  to  protect ; the  gardener  forgetting 
that  the  hent  which  the  screen  loses  by  radiation,  is  also 
Uist  by  the  tree,  from  Its  conducting  power. 


The  whole  surface  of  the  stone,  from  the  top  to  the  line 
A B,  was  covered  with  crystals,  diminishing  in  size 
downwards.  The  letters  of  the  inscription,  however, 
being  cut  angularly  into  the  stone,  were  without  any 
crystals,  excepting  on  their  edges,  all  of  which  were  coverwl 
with  lai^r  crystals  than  those  found  on  the  surfiice  of 
the  Slone ; but  their  size  diminished  from  the  upper 
parts  of  the  letters  downwards.  Thus  in  the  letters  of 
the  word  Mzmory,  a perceptible  difference  was  lobe 
observed  in  the  crystals  at  the  tops  of  the  letters,  and 
those  at  the  bottom;  and  so  those  round  the  edges  of 
the  name  Patricic  Wilson,  while  they  decreased  in 
size  from  top  to  bottom,  were  very  considerably  less 
than  thowe  round  the  edges  of  the  wi»rd  Mr.\rnav.  A 
horizontal  section  of  the  stone  through  the  latter  word 


Appear-  (710)  Hi*  remarkable,  however,  Hint  the  sppearance.s 
Riicveof  of  Hour  Frost,  so  beautiful  and  so  varicil,  from  the  pen- 
drops  wliicli  adont  the  sharp  suminiLs  of  grass, 

* In  the  ck-or  btiw  sky  of  the  Valley  of  Chamouai,  if  the  crops 
shimltt  not  have  ri)iutMxl  luwartU  the  «iul  of  the  snuHin,  ihe  peasants 
rankc  fires  «>f  grrrii  sroisl.  oil  thn  twu  vulet  of  the  niclosini^  m«lua- 
lato.  ilw  smuktf  of  vhtch,  uniting  In  tlw*  innktle,  forms  a kiixi  of 
cUnkdy  rsnoiy,  nhirh  n«>t  only  pivvtmts  the  of  radiant  heat, 

but  inrreaw's  if*  ints-nttify,  and  (irevents  the  fomnstion  of  Froct.<~ 
Qttur(er/y  /fmcic,  voL  xxit. 


• I>r.  Wells  hot  the  foUowiog  remark,  “ pm  Ust  subject  which 
I shall  here  kxteh  n]wa,  U that  of  M->ur  Fruil.  This  substance 
has,  1 believe,  from  the  time  of  AristwtUr,  been  uniformly,  anil 
according  to  my  olAcrratiims  ju^tls , eoasklrriRl  ns  frmen  dew.  1 
shall,  tbwture,  frcijui'otly  refer  hrieancf  to  ilw  expennwats  of 
the  late  Mr.  Patrick  WiiMin  of  (tlat^w  rwsiwctmg  it,  a*  if  thi-y 
h*ii  been  actualiy  modu  upon  that  fiiud.  liKkn-d,  several  of  my 
pxperimetits  upon  dew  wrr*  oniy  imitatiuus  of  somi*.  whkh  katt 
bn;n  ptwiiHialy  made  upju  liuar  Frost,  by  that  ingeiuous  and  mi>:U 
worthy  man.*' 
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Mctfor*  exhibilin^  the  projecting  cr^tals  is  g:ivcfi  in  13.  A 
f«tar  with  which  the  piety  of  a villager  had  caused  a 
humhte  stone  to  be  edorned,  had  a most  beautiful 
^ appearance,  but  feebly  delineated  in  fig.  14.  Here 

rumbstoQ*.  upper  ruy  of  the  star  ha<i  the  largest  crystals, 

U^wraa*!  and  the  lower  the  smallest;  while  the  two  horiM>nUl 
It  inter  litUt  rays  liad  crystals  of  nearly  a mean  Size.  Figs.  15  and 
nfauiuimial  {(}  are  evamples  of  the  modes  in  which  Hoar  Frost  is 
M)metimes  deposited  on  the  upper  and  under  sides  of 
fallen  uiitumnnl  leaves. 

On  iron  (714.)  Dr.  M'Culloch  hasgit^n  a %ery  interesting  ac- 
railing.  count  of  a formation  of  Hoar  Frost  on  some  iron 
railing,  illustrated  in  fig.  17.  'Flic  crystal*  were  pyra- 
midal, but  formed  of  others  so  minute  ntnl  entangled,  as 
scarcely  to  admit  of  examination,  even  with  a lens. 
Their  length  was  about  one-sixth  of  an  inch,  and  their 
l>ases  ahoul  one-thirtieth,  which  was  also  their  distance 
from  each  otlier.  All  of  them  were  attached  to  the  edges 
of  the  burs,  at  right  angles,  according  to  tlieir  lengths, 
at  the  same  lime  tbrming  equal  angles  with  the  sur- 
faces of  the  bars.  The  aame  arrangement  was  pre- 
serveti  in  all  the  curTilinear  parts  of  the  bars;  so 
that  eoch  group  or  pyramid  was  invuriably  placed  at 
right  aiigic.s  to  the  tangent  of  the  curve  at  that  part,  or 
in  the  direction  ol'  the  radius  of  curvature.  Hence  it 
would  appear  that  the  clTort  of  each  pyramid  was  to 
recede  as  fur  as  possible  on  each  hand,  not  only  from  the 
planes,  but  from  the  erlge ; anti  thus  to  attach  lUclf  at 
right  angle*  to  the  latter.  The  same  cflect  took  place 
alto  in  the  interior  a*  well  as  in  the  exterior  of  the 
curved  parts;  and  thus  the  whole,  as  the  Doctor  ob- 
serves. '*  was  ciliated  like  the  leaves  of  tome  plants  with 
a regular  and  beautiful  fringed  work.*’ 

Unifomity  (715.)  In  the  man  intricate  parts  of  the  iron-work, 
ofcryitaU.  junctions  of  bars,  Dr.  M‘Culloch  found  a 

must  udmirable  uniformity.  Where  any  two  edges  of 
a bar  met  at  right  angles,  the  crystals  at  the  apex 
occupied  the  direction  of  the  diagonal  of  the  cube  fonned 
by  the  union  of  the  bara;  or  maintained  a distance 
equally  removed  from  the  edge  of  the  joint  on  the  one 
hand,  and  from  the  plane  at  right  angles  to  it  on  the 
other;  but  the  crystal*  on  the  two  meeting  edges  nearest 
the  apex,  did  not  immediately  assume  a rectangular 
position  towards  titese  edges;  but  diverged  gradually 
in  succession  from  that  ou  the  angle,  till  they  took  the 
regular  posiiiun  which  they  held  on  the  remainder  of  the 
edge. 

(716.)  Inihe  re-enteringangles  of  the  joints,  the  crystal 
of  the  angle  was  in  like  tnaniier  prolonged  according  to 
the  diagonal  of  the  cube  ; and  tbe  crystals  intermediate 
between  that,  and  those  which  stood  at  right  angles  to 
the  internal  edges  at  a short  distance,  were  so  arranged, 
as  to  maintain  equal  distances  at  their  bases,  without 
totiching  at  their  summits.  11ms,  oil  the  crystals  eon- 
rergrt/  fur  a short  distance  round  the  interior  diagonal 
crystal,  as  they  divfrgrd  from  it  on  the  exterior.  What- 
ever were  the  magnitudes  of  the  angles,  the  same  law 
was  observed ; and  in  cases  where  very  acute  interior 
angles  happened  to  exist,  the  crystals  b^me  so  short* 
ened,  to  avoid  a contact  with  those  on  the  neighbouring 
eilges,  that  near  UJe  extreme  point  they  vanished  ulto- 
geihcr.  The  cause  rtf'  this  repulsive  power  among  all 
the  crystals  seems  difficult  to  exjdnin.  It  will  be  sug- 
geslf’d.”  says  M‘Culloch,  " that  it  depends  on  some 
electrical  condition;  but  it  seems  liardly  possible  to 
expluni  how  this  mysterious  agent  acts  in  such  a case.” 
Fig.  Id  is  a section  of  a bar,  the  projecting  lines  at  the 


angles  denoting  the  true  positions  of  the  crystals.  Fig.  Metwr- 
19  i«  one  of  the  crystals  magnified.  ology. 

(717.)  As  an  example  of  the  clfecu  of  conduction  in 
preventingthe  formation  of  Hoar  Frost,  we  select  ihefol-  Fxsmpleof 
lowing.  Fig.  20  is  a rci)resentatkm  of  some  cast-iron  mil- 
ing,  with  massy  stone  pillars  for  a gateway,  and  buildings  fbnnsuuoof 
forming  lioimdaries  to  tlie  extreme  ends  of  tbe  railing.  Hoar  fVost. 
During  a slight  Frost  with  a fog,  .Mr.  Patrick  Wilson 
remnrkeil.  that  the  burs  A,  U,  C,  D.  K.  and  F,  were  w ith- 
out  Hoar  Frost  from  lt^>  to  InMlum,  in  consequence  of 
the  heat  gained  by  conduction  from  the  pillars  and 
wails,  and  the  impedimenta  thuwc  Ixxlies  afforded  to  tl»e 
radiation  of'  the  Itars.  The  bara  G and  H were  oltserved 
to  have  only  a little  r>n  them ; but  all  the  smaller  bars, 
from  I to  K and  L to  .M,  hail  their  e«lge«  ItcautifuMy- 
fringed  with  Hour  Frost,  and  their  flat  surfaces  also,  to 
within  twelve  inches  of  their  lower  ends.  I1ie  larger 
bars  were  less  decklcdly  covered  with  Front,  and  free 
from  it,  much  higher  above  the  para|)eU  as  N (),  PQ, 
than  the  smaller  ones. 

(7I8.)  The  great  diversity  of  tbnn  in  the  third  variety,  proi*l)l* 
of  which  tbe  most  beamiful  exam)iles  are  to  be  found  ca«iw  of 
on  glass,  results,  according  to  a .Memoir  of  (.'arens  con-  g”"** 
tained  in  the  M^motret  dr  Turm  for  I8I3  and  I8I4,  from 
the  interruptions  which  the  uatural  fonv  of  cryhlallizo- 
turn  undergoes,  from  tbe  numerous  ami  varied  resist- 
ances which  the  surface  of  the  gloss  presents,  and 
from  its  imperfect  and  irregular  conducting  |Hiwer, 
which  impresses  u|)0«  tlie  comleiised  vapour,  the  instant 
liefore  crystallization  liegios  very  diversified  motions, — 
sometimes  of  a rectilinear  and  sometitnca  of  a curvilinear 
kind.  These  diversities  of  form  are  most  abundant, 
when  the  atmosphere  )*  highly  charged  with  moisture 
and  the  depression  of  temperature  is  very  great ; atwl  it 
would  seem  in  many  cases  a*  if  they  resnltetl  from  suc- 
ceasivo  depoaitions,— an  effect  of  alternate  slalea  of  tem- 
perature. We  have  given  a few  sketches  in  figs.  I,  2, 

3,  4,  5,  6,  7,  8,  9,  and  lO,  some  of  which  are  distin- 
guished for  their  l>eauty,  particularly  figs.  8,  9,  and  10. 

Fig.  1 1,  aff<>rds  an  example  of  the  lower  port  of  a pone 
covered  with  one  unifumi  sheet  of  Frost,  tl»e  upper 
edge  being  hounded  by  innumerable  cryatolt  of  a 
femdike  appearanoe.  Above  tliese  were  others  resem- 
bling leaves,  of  which  enlarged  representations  are 
given  in  figs.  12,  13,  and  14.  Fig.  15  is  a view  of  the 
divervfied  crysiallizatioas  on  different  panes  of  the  same 
window.  Fig.  16  is  an  instance  where  the  deposition  Ajipenranca 
of  aeparatc  alordike  particles  liod  bc'cn  ormfined  from  oTpriuted 
some  cause  to  a part  only  of  a pane  of  glass,  on  the  V"'”, 
inside  of  which  an  advertiscmcul  liad  been  {MeviousJy 
placed,  and  which  we  shall  here  suppose  to  have  con-  i,i(, 
tained  the  word  FR08T.  The  glass  ofiposite  the  letter  tide*. 

F and  part  of  the  letter  R wo*  entirely  fire  from  Hoar 
Front;  but  the  remaining  portion  of  the  R,  and  the 
i84»er  letters,  exhibited  the  appearance  in  the  diagram. 

(719.)  .M.  liessellonce  remarked  a layer  of  ice  on  bis  n«>xa>ieilral 
window  aquartcr  of  an  inch  thick,  which  covered  the  lead  privtns  oa 
as  well  as  the  glaM.  Instead  of  presenting  the  usual 
vegetative  appearance,  it  was  compnatHl  of  a muliiUicie 
nf  crystals  n>ore  or  leas  perfect;  but  many  exhibited 
the  forms  of  hexahednd  prisms,  having  their  axes  per- 
pendicular to  the  glass. 

(720.)  Howard  remarks,  that  the  air  is  sometimes  Air 
loaded  with  particles  of  freezing  water,  such  as  in 
higher  region  would  produce  Snow.  These  attach  them- 
selves  to  all  objecLs,  crystallizing  in  the  most  regular  wuttr. 
and  beautifu]  manner.  A blade  of  grass  under  cirvum- 
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stances  of  this  kind,  becomes  ctmverled  into  n pretty 
thick  stalagniitc.  Shnibs  corered  with  sprendtng^  tufts 
of  cry*4al.  (oi^k  as  if  they  were  in  blot«om ; while  others, 
more  firmly  incrusted,  npjiear  like  {^ippintic  s|»edmens  of 
while  ainil.  The  Icfts'es  of  evergreens  are  found  with  ii 
transparent  varnish  of  ice,  aiwl  a delicate  while  frinp^c 
around.  On  such  an  occa-skm.  the  whole  face  of  Nature 
»een«s  rlresser!  out  iti  Frost  work.  Lofty  trees  covered 
witli  Frost,  when  viewed  against  the  blue  sky,  in  the 
sunshine,  present  a very  magnificent  appearance. 

(721.)  .Sometimes,  during  the  evistence  of  a mist,  the 
temperature  is  m much  diminished,  as  to  cawre  n peculiar 
cryatalUzalion  from  the  freezing  mist,  denominated  Rime. 
It  is  most  nbundantiy  ibrmed  on  surfaces  opposed  to  the 
wind.  Howard  mentions  a case,  wherein  the  melted 
rime  descended  in  showers  from  the  trees;  and  there 
was  enough  on  his  rain  gauge  to  produce  0.02  inches  of 
water  when  m**lled.  Fraering  mists  are  common  to  the 
hijdt  lands  of  Twctdalc  an<l  Lanarkshire.  In  August 
17H4  the  whole  Imrloy  crop  was  de«tro)cd  there  by  a 
creeping  mint  of  this  sort.  Their  influence  is  confined 
to  the  spot  on  which  they  real.  Hence  one  half  of 
a fieM  is  often  destroyed,  w hile  the  other  remains  safe. 
From  a knowledge  of  the  locality  ol‘  their  elfecta,  attempts 
h.vvc  been  nto<le.  linHigh  without  success,  to  disturb 
these  froxen  mists,  ami  to  save  the  barley  and  oat  crops 
by  dragging  somcthiiig  over  them  before  sunrise,  to 
shake  otf  the  Rimeor  Cranreuch/'  Sometimes  the  up* 
periiiost  grains  of  the  oats  only  are  destroyed,  the  grains 
bek»w  ri(>eniiig  well.  But  even  then  the  barley  was 
totally  destroyed. 

(722.)  At  the  same  (imctliat  II  oar  Frost  is  formed  in  all 
the  abundant  varieties  wc  have  explained,  by  the  cooling 
of  the  surfaces  of  bodies,  and  the  actual  deposition  of 
moisture  on  them  from  the  air.  the  surface  of  water 
itself  enjoying  as  it  dues  set  high  a power  o4*  radiation, 
roust  have  its  temperature  reduced.  an<l  when  that  de- 
pression is  sufficient,  it  must  become  cotivcrted  into  Ice. 
The  cooling  of  water  has,  moreover,  a remarkable  peculia- 
rity, its  density  increasing  until  a maximum  is  reached  at 
about  39^.5,  Itelow  which  the  oppoAtie  low  of  dilulaiion 
begins  * As  soon,  therefore,  as  a copious  radiation 
from  the  surface  has  lowered  the  temperature  of  the 
whole  watery'  mass  to  (he  point  of  maximum  density, 
the  upper  ^ratum,  by  further  cooling,  must  become  speci- 
fically tighter,  and  remaining  on  the  surface,  be.  at 
length  converted  into  Icc. 

(723.)  The  formation  oflce,  however,  may  bcciiccked 
by  any  cause  which  diminishes  radiation.  Mr.  Scott  re- 
marks, in  the  Vlllth  volume  of  the  Joi/rna/ 

oy* Science,  that  a (urban  suspended  across  an  Ice-pit. 
three  feci  above  the  pans,  prevented  the  formation  of 

• “IlaJ  ««tef,'*Bays  Or.  Uk,  « rifsemblcd  aiemirjr,  nils,  and  other 
io  roniiiiuing  to  contract  in  vulumr  by  cuolui^,  liU  its  cun- 
gelation  comnwacrii,  the  ianimbeiit  coM  air  would  have  n44<td  the 
of  water  in  a lukc  of  its  caloric  of  fiimiity,  by  nncvaiiiik;  pre- 
eipUatvin  of  the  cotd  psrticlrs  to  tbv  buttom,  till  the  wh-ote  sintk  to 
3*i^.  ITicii  the  water  at  the  hottora,  as  well  as  that  aburv,  wouhl 
h«»«  btxun  to  aolUMfy,  amt  in  the  r«itr«e  of  a »«ven>  wmtmn  ihuse 
laiitiulr^  a darp  Ufcr  would  hav«  bceimie  throughout  a buily  of  Icc, 
never  B|;ain  to  ne  lii|urfirtl.  We  can  easily  •»!,  that  men  fruum 
taaasea  would  huTc  acted  as  reatres  of  bulefut  refn^erstiun  to  the 
•umuading  (.luiintry,  and  that  undtv  lucK  a disi««itkin  of  things, 
Great  Bntaiii  must  have  lieni  another  LopUml.  NulhthK  itbia- 
trales  more  strikiii|dy  the  beneftcent  i>conoiny  of  PmvMb»icv,  than 
tbia  pecuUa:ily  in  the  ccgwtitution  of  water,  or  anomaly,  as  it  has 
been  mther  prvptfWerously  termed.  What  arema  void  of  law  to 
•hort-m^hicd  man,  n often,  aa  in  the  jirvseiit  case,  tbv  finest  *ym- 
■Hrtry,  and  tnvciit  onlcr.*' 


Ice  in  tliose  immediately  below  it;  and  in  xeverai  which  Meteoiv 
it  only  partially  covered.  Ice  w a.s  formed  ou  the  half  of  ok*gy> 
the  water,  out  of  the  perpendicular  liiur,  while  that  '*^v^ 
immediately  under  the  turbnn  remained  flukl.  Two 
strings,  crossing  each  t (her  at  a less  height  above  a 
pan,  divided  the  lee  into  four  corresponding  parts. 

These  rcsulLs  must  of  course  depend  on  circumsunoes 

of  temperature;  Ibr  if  die  degree  of  heat  be  rather  lower 

than  IK  necessary  to  freeze  water,  when  no  itn]>«dimeiU 

to  radifttjon  exists,  the  whole  may  heconie  froxen, 

although  partially  covered.  On  the  ollter  hand,  should 

the  temperature  l)C  just  sufficient  to  freeze  water  under  Fnnnatinn 

conditions  the  must  fiivourable.  the  contents  of  a vessel,  of  Ics  io 

not  fully  ex|K«cd  to  the  sky.  may  remain  fluid  through- 

out.  It  is  to  be  obicrved  also,  that  Ice  is  chiefly  formed  ~r«tu*i^ 

ill  Bengal,*  when  the  Icniperature  of  the  air  is  above  Above 32*. 


* The  furtnahwi  uf  Ice  in  beu){Al  u so  jieeuliAdy  inter«»ling,  sad 
h««  Ird  to  VO  many  mUtakvn  views,  that  ne  an*  s»nyr  we  can  Mdy 
hrivfly  alltidr  to  it  ut  a uut«.  Accunltng  to  Sir  U.  Biukiv,  esrava- 
liuns  thiny  fert  Mjuaiu  ami  two  fevt  deri>  are  riwraed  in  a Isigu 
0]MMt  pain,  their  bCotums  Iwiitg  cm’eml  with  sugsr-catn;,  «r  stems 
of  Imbao  com.  (UmnI,  tu  tbv  iliK  kncse  of  rii;ht  iuciivs  ur  one  foot. 
On  thii  la)  t*r  ate  plarril,  in  raws  near  to  each  edict,  small  unglaznl 
esriken  fwo',  oov-fuurth  uf  an  inch  ihKk,  ami  <miv  inch  atul  a «|uar- 
ter  dvvp  filled  with  LuiUnl  tuft  wafer.  Tbv  ]ons  are  •uffii'H’nlly 
pOTOiiv  1v  alluw  their  uutvr  surface  to  a|}pcar  moist,  after  wstvr  is 
pouTvd  into  them. 

in  the  ptuev^  carried  ou  Ly  Mr.  ^Yillianirtt,  three  liumlml  penona 
wrrv  cfn^oyrol.  A piacw  of  ground  of  aUmt  four  arm,  nearly 
IvTvl,  wax  divided  into  |>ort»OQs  of  fn>m  four  to  five  fvvl  si^uofv.  and 
theav  were  tuTTuundnl  by  little  mounds  uf  unrth,  four  tnebes  hi|th. 
Ill  these  iueluMuivk.  prevHKikly  filled  with  dry  straw,  or  sugar<a<is 
haum.  were  placed  as  many  bruod,  sballnw,  ua^cUivd  earthen  pans, 
conlainnig  UQtanleil  pump  water,  as  tlivy  would  hold.  In  llic  moen- 
mj;.  between  five  and  six,  a ihxvinumetvr  with  ils  bulb  luiked,  placed 
on  tbv  straw,  amidst  <li«  frevting'  vvsmiIs,  was  never  funitd  Uiw,ir 
than  3.^*;  and  h«  has  ubnervwl  lev,  when  a thermometer  sv  placed 
was  4'2°.  Anuther  thermiwnetvr,  sus^Hrudvd  fiiv  feet  and  a half 
above  the  pvumd,  was  cnmmnnly  4*^  higher  than  that  amung  tiie 

Cos ; and  tiriic**  it  is  pussililv,  .ur.  \V  dliams  may  have  teen  Ice  a 
lie  befutv  sunrisv,  when  Ihv  tcra]«wafuiv  of  the  sir  wax  46**. 

Mr.  Seutt,  however,  remarks,  that  poixiux  pans  are  t»i>l  oecvnanry 
fiir  the  success  of  (he  eK]wrirnviit.  and  the  nafrvrs  use  them  naly 
because  they  have  m>  Lsrtter  ; and  su  well  ate  Ilivy  aware  tliat  lti« 
purvsily  uf  t)w  vrtaeA  uf  no  (MlvAi>t.ih*e,  Uut  they  usually  rub 
them  with  ;^iiae  in  order  that  they  iimv  luure  easily  extract  tm  Ire. 
Mr  Scvilt  has  also  fuinid  l*y  re)sNUiil  expeninenta.  that  Ice  may  he 
prtadiiCfd.  althuu|*h  a thin  film  of  oil  bo  spW's>]  over  the  surface  ef 
the  water ; the  laiirr  being  ctmUtoed  in  5/nicd  (dates,  w hich  indeed 
answer  much  biVter  than  the  puruiis  pan*  the  nmair)-,  the  Ice  in 
lln-m  being  mvanably  thicker,  and  the  water,  when  it  does  not 
acliiailv  freeze,  somewhat  colder  chan  the  similar  conteutx  of  poroux 
jNuis  (ilacexi  in  exudiy  Om  same  sitiiaiiuu. 

Dr.  Wells,  in  repeating  t)»e  exiieritneat  in  tlse  way  employed  by 
SirK  Barker,  found  at  one  o’clock  in  the  aoinin^  of  five  <(lh  of  May, 
let*  appear  in  watcb^Ua<w*s  pfaci'd  on  a grasi^dot  and  un  a laiwni 
bunrdihintyeuverwl  wiihiwrHl,iheteni{ier*iuioot  theah.aa  meafnn*d 
by  a lukwd  thermureoier.  living  then,  at  fimr  fvet  above  tha  gruuod 
and  at  seven  feet,  At  two  a.  h.  lee  was  obsrrvnl  m 

the  {•ana  in  the  pit,  w hde  a ihermotnetrr  in  the  air.  (wo  amt  a halt' 
(Wt  aUive  the  i^uad,  wax  364=*.  Shortly  aflerwaids.  Ice  be}{aii 
also  to  form  in  the  pans  upon  the  grass-}dut.  Tltu  tein|>emturv  of 
(*ra>ei,  fully  exposed  to  the  sky,  was  at  the  same  time  30*’,  while 
that  of  the  Earth,  an  inch  hehiw  the  liuttom  of  tbs  gnus,  was  45*'. 
During  the  time  of  the>>v  obaervatiuos.  Dr.  Wells  loronns  us,  daw 
foemrsl  copiivuoly. 

In  another  cxpvrinu-nt  pcrfurnveii  on  the  eicning  of  the  ?*2d  of 
Blay,  in  the  manner  descnbeil  by  Mr.  Williams,  Dr.  Wells  found 
water  m a watch-glass  jdaced  upon  etraw  frveeas,  afirt  an  ex- 
posure  uf  little  mure  th.tn  an  biHii,  the  lemjtcrsture  uf  the  air  two 
leet  abuse  the  straw  being  n?**.  In  half  an  hour  more.  Ice  K*gan 
to  a(i(war  in  some  earthen  pans,  la  another  vX{x‘nuieul,  \>eUs 
(itac^  upon  the  «raw  bed,  a dry  eaitheo  («u,  which  m the  count* 
uf  the  night  became  cuv«n*d  with  looisturv.  and  at  length  by  a 
funherdepwcMoua  uf  temparatinw  coiiverlsxl  tulo  a film  of  Ice. 

And  os  A brauliful  esperiwent  to  prove  that  water  may  not  only 
freeze  at  night,  io  air  cl  a temperaturo  higher  than  32*,  Ai>d  lU  tU 
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on  the  clcQre«t  and  calmeNt  which  arc  prc> 

ctM'ly  the  coiiditionft  moist  tkvmiraliU*  to  the  rurmatioii  of 
dew;  the  interposition  of  clouds  «jt  the  action  of  Uie 
wind  preventinf^  its  fonnalion  altogi'tiier. 

F.'qvTt-  ) L»lie,  in  hi«  experiincnts  on  artificial  conyc- 

:ne»ts  nf  lalion,  hus  had  abundant  opportunities  for  traeinp  the 
*****’^-  process  by  which  water  becomes  crystallized.  **  Wheii 
the  friii^rific  action.'*  mivs  he.  '*  is  most  intense,  the 
coiip^lalion  sweeps  at  oi>ce  over  the  whole  atirtace  of  the 
water,  ohercurit^  it  like  a clond.  Uut  in  genera)  tlie 
process  atlvances  more  slowly ; bundles  of  spicida,  fnJin 
ddR'mit  poinlH,  amitetimes  from  the  centre,  though 
commonly  from  the  sides  of  the  cup,  Btrelchin?  out  and 
sprc.-ulin^^  by  dc|;:rees  with  a sort  of  featlKred  texture. 
Description  By  this  combined  operation,  the  surface  of  the  water 
r^piocm  soon  liecomes  a uniform  sheet  of  Ice.  Yet  the  Hiect 
o recijojf.  times  sin^thirly  varied ; the  spicular  KhmMs.  ad* 
vancing  in  different  directioiis,  come  to  inclose,  near  the 
middle  of  the  cup.  a it*cUli»ear  space,  which,  by  unequal 
though  continued  encruBchinent,  is  reduced  to  a trian- 
gle; and  the  mass  below  being  (mrlly  frozen  and  ex- 
panded, the  water  is  gradually  squeezed  up  through  the 
orifice,  and  forms  by  congelation  a regular  pyramid, 
rising  by  sneoewive  ste^w ; or  if  the  prtyecting  force  be 
greater,  and  (he  hole  more  contractetl.  it  will  dart  ofl* 
like  a pillar.  The  radiating  or  feathered  lines  which  at 
first  murk  lltc  frozen  surface,  are  only  tlic  etlges  of  very 
thin  plates  (ri*  Ice,  implanted  at  determinate  angles,  but 
each  parcel  composed  of  determinate  planes.  This  in- 
ternal formation  appears  very  conspicuous  in  the  con- 
geali‘d  mass  which  has  been  removed  from  a inelalHc 
cup.  Wfore  it  is  entirely  consolidated. 

(72b.)  **  When  very  feeWe  powers  of  refrigeratimi  are 
employed,  a mtvit  singular  and  l^eautiful  appearance  is  in 
emuse  of  time  slowly  produced.  If  a ]Min  of  porous 
earthenware,  from  four  to  six  inches  wide,  be  filled  to 
the  utiiimt  with  common  water,  till  it  rise  above  the  lips, 
ami  then  be  piniiled  above  a dish  often  or  twelve  inches 
diameter,  contuining  a Itody  of  sulphuric  Acid,  and  hav- 
ing a round  broad  receiver  |mssed  over  it ; on  reducing 
the  included  air  U»  some  limit  between  the  one-twentieth 
and  the  tme-fUlh  part  of  its  usual  density,  according  to 
the  coldness  of  the  aparlinent,  the  liquid  mass  will.  In 
the  s|)oce  of  an  hour  or  two.  Iwcoine  entwined  with  icy 
shoots,  which  grodu-vlly  enlarge  and  acquire  more 
solidity,  hut  always  leave  the  fabric  loo«c  and  unbroken 
Iveluw.  The  icy  crust  which  covers  the  rim.  now  rc- 
ocivjng  continual  accessions  from  Iwueaih.  rises  perpen- 
dicularly by  iiiseusibie  degrees.  From  each  point  on 
the  rough  Kurfacxr  of  the  vcshcI,  filaments  of  Ice,  like 
bundles  of  spun  glass,  ere  protruded,  ami  tiiriiiiiig  in 
tlieir  aggregation  a fine  silvery  surface,  mmlugous  to 
that  of  hbmuH  gvfisum  or  satin  spar.  At  the  same  time, 
another  similar  growth,  though  of  less  extent,  takes 
place  oti  the  under  side  of  the  pan.  so  that  contimions 
icy  threads  might  appear  vertically  to  transpierce  the 
ware.  The  whole  «»f  the  bottom  becomes  likewise 
covered  with  elegant  icy  foliations.  Twenty  or  thirty 
hours  nvay  be  required  to  produce  these  singular  cflects  ; 


■atne  lime  an  acceuuia  of  weight,  by  humidity  rnndtmtc4i 

mjm  lh«  «tr,  VV«Us  vxpowd  water  until  it  wm  eoo4«]  to  34*,  of  this 
1w  ;skt  twenty  ounces  into  each  of  two  China  SMiem,  whxh  )u«l 
alwi  iHtirn  rcpovnl  to  the  air,  mmI  then  pUring  (he  uurera  nptm  the 
tjvti  of  ttraw.  In  the  morntni;,  a tfam  cake  of  Jee  wu  foiuui  in 
Iwth  Miicvrs,  one  of  which  hvl  ipuDwl  two  and  a half  and  the  ottwr 
three  grstnt  ia  weight.  TIm*  deiwnboo  of  dew  woa  found  to  haw 
1400  copuMis, 


but  the  upper  body  of  Ice  continues  to  rise  for  the  apace  Mcteca* 
of  several  days,  tdl  it  ^musa  circular  wall  of  near  tlirec 
inches  in  height,  leaving  an  iiilerior  grotto  lined  with 
fantastic  grmipei  of  Icicles.”  Fig,  17  is  liorrowrd  from 
Iveslie  to  illustrate  the  general  appearance  of  these 
phenomena. 

(726.)  'fhe  small,  triangular,  needle-shniwd  crystals.  KaamtdMof 
frequently  remarked  at  temperatures  but  little  below  the  crystals, 
free/.ing  are  represented  in  figs.  19  and  19,  the 

latter  denoting  a mure  advanced  stage  of  ihrir  forma- 
tion. Tlieir  uniformity  ia  shown  by  the  tendency  they 
liavc  to  unite  under  angles  of  60^,  or  its  supplementary 
number  120®.  Dr.  Clarke  observed  water  to  crystallixe 
in  regular  rhomhohU,  liaving  angles  amounting  to 
the  last-mentioned  uumbcrti.  On  a thaw  taking  place 
the  crystals  preserved  the  same  constant  inclination  of 
their  planes.  In  the  subterranean  glacier  (ri'Foudcurle. 
hexalicdrul  prisms  of  Ice,  secondary  furinsof  the  crystal, 
were  found.  Wtien  a thaw  is  going  on,  we  aometimes  neoutiful 
find  tiiin  slieets  of  Ice  reduced  in  vessels  of  still  water  r»rma  dh)> 
to  fonns  reaembling  branches  of  fern,  as  in  figa.  20,  21,  *‘l**wdh)- 
and  Si. 

(727.)  Ou  the  American  lakes,  and  even  on  iiarniw 
rivers,  fissures  atal  rents  of  cnortnuua  magiutude  nre 
oAou  made  in  the  lee,  and  arc  always  accompanied  with  fiMure»au<l 
loud  rc|wirts,  like  those  of  cannon.  On  the  return  of  fvpte  in  Ice, 
warm  weatlier,  before  the  Ice  melts,  the  fissures  close,  and 
sometimes  the  edges  of  them  even  overleap  each  other. 

(72fi.)  The  phenomenon  of  Ice  at  the  bottom  ofltwatbut- 
rivers  is  one  ofvery  great  interest.  Mr,  Knight  discovered 
some  in  the  River  Teme,  In  liccelbrdshire,  which  he  has 
described  in  the  Phihmphtcal  Trantaefioni  for  1H16. 

On  o morning  succeeding  an  intensely  cold  uiglit.  the 
rocky  bed  of  the  river  appeared  covered  with  frozen 
matter,  which  reflected  a kind  of  silvery  whiteness,  and 
which  upon  examination  was  found  to  consist  of  nume- 
rous frozen  spiculs,  imersectiiig  each  other  in  every 
direction,  but  not  assuming  anywhere,  excepting  near 
Wie  shore,  the  state  of  firm  compact  lev. 

(729.)  A variety  of  opinions  have  been  advanced  rcs(;ccU  Difimnt 
ing  the  origin  ofice  in  a situation  sodiflerent  from  its  or-  opiiiioaa. 
dinary  stale, and  liocontrary  to  what  nughl  be  anticipated 
from  its  known  Specific  (iravity.  The  ordinary  law.s  of  Roiimtion 
radiation,  joined  to  the  e<Idies  and  gyrations  of  the  aa'l 
running  streams  to  which  it  is  }>ccu]iar.  seem  adequate. 

however,  to  account  for  its  formation.  Ou  the  occasion 

, _ cMioi  uir  Ik 

which  nilordcd  Mr.  Knight  the  opportunity  m examin- 
ing this  phetKimenon.  the  temperature  of  the  surface 
water  was  just  at  tlie  freezing  point,  small  pieces  of  Ice 
licing  every  where  formed  upon  its  more  stagnant  parts 
near  the  .shores ; and  upon  a niili-pkind  just  above  the 
shallow  streams,  in  the  liottum  (4'  which  (he  Ice  hmi 
been  formed,  millions  of  small  frozen  spicnlie  were  float- 
ing. At  (lie  end  of  (his  (Kind,  the  water  fell  over  a low 
weir,  and  entered  a narrow  channel,  in  which  its  course 
was  olwtruclcd  by  points  of  rocks  and  large  stones. 

Here  numerous  eddies  were  formed,  which  drew  the 
frozen  spicula*  under  water,  as  in  a vortex.  Mr.  Knight 
Ibund  these  frozen  spicule  to  accumulate  most  abun- 
dantly ti])on  such  parts  of  tlie  stones  ns  stood  opposed  to 
the  cmrenl,  wherever  it  was  not  very  rapid,  below  the 
little  fulls,  or  most  rapid  parts  of  the  river.  L'pon  some 
large  stones  near  the  shore,  of  which  parts  were  out  of 
the  water,  and  upon  pieces  of  native  rock,  under  simibr 
circumstances,  the  Ice  beneath  tlie  water  had  acquired  a 
firmer  texiurt*,  but  appeared,  from  ila  w hitenew,  to  have 
Iw-tn  first  formed  of  congregate*!  spicular,  and  to  have 
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McUor-  sub«eqiiently  frt'iteti  into  a Arm  mo^s,  owing;  lo  tin*  tcm> 
perature  of  the  stone  or  rock.  Itr  of  this  kind  exu*nd<*d 
in  a few  places  eighteen  inches  from  the  idtoiv,  uml  lay 
three  or  four  iitchin  below  tlic  level  of  the  surnK-e  of  the 
water,  and  did  not  dissolve  nearly  so  raftidiy  as  that  dc* 
posited  upon  stones  more  distant  fnim  the  shore. 
levmPoiEr  (730.)  But  the  fcreat  seal  of  Ice  is  in  (he  Polar 
Rckmmm  Regions,  and  the  immense  depositaries  there  found, 
nauliB  fa>m  iheir  ori|pn  to  two  very  different  sources,— the  con- 
fmh  Mil’  frrth  and  of  tail  water.  So  early  a.s  August, 

wit  vsivr.  snow  liegins  to  tali,  and  the  abundant  hwmations  of  a 
Polar  Winter,  will  again  be  partially  melted  by  the 
transient  vigour  of  the  Summer  Sun.  llie  clear  water 
resulting  from  the  dissolution,  by  descending  from  alt 
tite  higher  parts  of  the  land,  will  he  collected  along  the 
shores,  and  in  the  deep  bays  which  more  or  less  fringe 
the  inhospitable  coasts.  In  those  succeetfing  Winter,  this 
water,  governed  by  the  ordinary  laws  of  crystallization, 
becomes  frozen;  and  as  year  aAer  year,  the  same  circle 
of  changes  goes  on.  the  increment,  however  feeble,  must, 
ill  the  long  lapse  of  Ages,  produce  ma.sses  of  enormous 
magnitude  and  grandeur.  It  is  remarkable,  however, 
that  the  formation  of  these  stupendous  blocks,  should 
take  place  in  a locality,  where  ]x)werful  causes  are  in 
Farmatioa  operation  to  prevent  their  unliiniteii  increase.  Tlic 
of  Icvtwrgs.  of*  sea,  whetlier  silent  and  unobserved,  or 

wliether  disturbed  by  the  fury  of  the  Polar  winds,  must 
gnulualiy  undermine  the  Icy  mountains,  until  large 
avalanches  descend  into  the  abyss  below. 

Frecsini; of  (731.)  Seawater,  on  the  contrary,  is  incapable  of 
mltwBtrr.  producing  ma.sscs  uf  lh»  kind;  nor  does  the  crystal- 
lizing power  begin,  until  the  temperature  has  sunk  five 
degrees  below  tite  freezing  point  of  fresh  water.  Such 
a depression  of  lempcreturc,  however,  soon  takes  place 
on  the  decline  of  Summer ; ami  in  a .single  night,  a wide 
exponse  of  sea  becomes  frozen.  As  the  Winter  ad- 
vances. the  depth  of  this  Ice  U iticreasctl  to  scv*cral 
feel.  On  the  return  of  the  S<»lar  rays,  the  icy  flow  gra- 
dually melts,  and  the  swell  of  the  Ocean  breaks  up  the 
enormous  fields  into  fragments,  which  rapidly  dis- 
Difkm'ut  apfienr.  This  commonly  takes  place  in  June.  The 
Ice  from  salt  water  diflers  in  many  very  remarkolile 
P^bits  from  that  produced  by  fwh  water.  While  the 
•alt  wou-r.  latter  Is  hard  and  pellucid,  the  fitrmer  h whitish,  porous, 
and  alnuwl  opake.  The  ditference  in  their  S|5ecific 
Gravities  also  is  so  great,  that  while  the  Saline  Ice  pro- 
jects only  one-fifrielh  part  above  the  surface,  the  Fresh- 
water Ice  is  raised  one-triith. 

(732.)  Nature  appears  to  have  set  some  bounds  to 
hwr^^of  wnliodtetl  incrcR»<  of  Ice  in  the  Polar  seas.  Ilic 
lc«in  Fwiat  lormalion  of  Iceliergs  is  one  powerful  cause,  and  there 
RrgKmt.  ore  probably  others  in  activity  tending  to  the  same  end. 

The  quantities  formed  in  different  yean,  may  indeed  be 
very  unequal,  but  there  scorns  something  like  a mean 
limit,  between  which  the  oscillations  are  performed. 
Meteorology  is  not  suffkiently  advanced  to  dtK'lusc  this 
fact,  but  we  may  gather  it  from  the  memorials  of  Astrt^ 
nomy.  A continued  amimnlatinn  of  Ice,”  aays 
Leslie.  ” would  hove  occasioned  a prolongation  of  the 
day  whereas  we  know  that,  frmn  the  time  of  Hip- 
parchus, the  duration  of  the  Earth’s  rotation  has  not 
changed  a single  second  in  a year. 


• Etitnhmrgh  C«AmW  tJlmy,  A*/«r  !S€*t  atul 
ialfTeWing  sirI  vsltiahlv  Wurk. 


YOt.  V. 


Mitin  and  Fogs, 

(733.)  Mists  and  Fogs  owe  their  iM'igin  not  only  to 
the  simple  humidity  of  the  air,  an«l  to  llie  unequal  tern  C4u»*», 
peraturc  ofita  different  masses,  according  to  the  theory 
of  Hutton  before  explainevi,  but  aUu  occasionally  to  the 
union  of  the  vajiours  arising  from  the  Earth  umi  from 
marshy  plains,  the  enormous  combustion  of  coal  and 
ga-s.  and  other  causes  of  a like  kind. 

(734.)  In  cunsidenitg  humidity  alone  as  a muse  .Application 
of  Mists,  the  examples  best  calculated  to  explain  them  **1 
are  to  he  found  in  those  peculiar  to  rivers. 

(735.)  The  general  surface  of  the  Earth,  as  we  have  * 
already  seen,  loses  heat  by  nuliation,  as  soon  as  the 
Sun  disappears,  but  the  hunl  mn!  water  cool  in  vety^ 
diflerent  degrees.  The  cooling  of  the  land  is  limited 
to  the  surface,  and  (ransmiti^  but  slowly  to  the  in- 
terior; whereas  in  water  of  a (empeiature  higher  than 
4b°,  the  up|>er  stratum,  as  soon  a.s  it  is  cooled,  whe- 
ther by  mdiaiion  or  evaporation,  mnsi  sink  in  the  mass 
of  fluid,  and  its  place  be  supplied  by  wanner  water 
from  lieiow ; and  till  the  temperature  of  (lie  whole 
mo-ss  is  reduced  to  the  point  of  maximum  density,  the 
surface  cannot  be  the  coolest  part.  Hence  it  follows, 
that  wherever  water  exists  in  considerable  mas-ses,  and 
has  a temp«‘ratiire  nearly  the  same  os  the  land,  or  only 
a few  degrees  below  it,  and  above  45°  at  slmset,  its 
surface  during  the  night,  in  clear  and  serene  weather, 
will  be  warmer  than  that  of  (he  contiguous  land ; and 
(he  air  above  the  land  will  liecome  colder  than  that 
above  the  water;  and  when  (hey  both  contain  their 
due  pru|>ortions  of  aqueous  vapour,  and  the  situation 
of  the  ground  is  such  tw  to  {lertnil  the  cold  air  from  the 
land  to  mix  with  the  warmer  air  alxne  the  water.  Mist 
tw  F<>g  will  be  the  result.  The  density  of  such  Mist 
or  Fog  will,  moreover,  be  greater  as  the  land  sur- 
rounding (he  water  is  higher,  and  its  depth  and  tern- 
jierature  greater.  These  views,  first  given  by  the  late 
Sir  n.  Davy  in  the  l^kilowphicat  7ra»«acfron»  for  vim  of 
IBld,  aObrd,  by  the  experimental  evidence  on  which  II. 
they  arc  grounded,  another  sliving  and  convincing 
proof  in  favour  of  the  theory  of  Dr.  Hutton. 

(736.)  On  the  9th,  iOih  and  11th  of  .rune,  the  iUu»-  MisivaoilM 
iHon.s  ('hemist  just  adverted  to,  fonnd,  that  the  appear- 
ance  of  Mist  above  the  Danube  in  the  evening,  uni- 
formly coincided  with  the  diminution  of  the  temperature 
of  the  air  from  three  to  six  degrees  6f/oip  that  of  the 
river;  and  the  disappearance  of  Fog  in  the  tnorning, 
us  constantly  resulted  from  the  elevation  of  (he  temper- 
ature of  the  air  ahuvr  (hat  of  the  river.  Below  Pa.Hsati, 
where  the  Dannlie  is  joined  by  the  Inn  and  the  Ilz, 
the  temperatures  of  (Itc  three  rivers,  n(  six  a.  w.,  were 
respectively  62°,  b6°.5,  and  56**,  the  (cnqieralnre  of  the 
almoRphere  on  the  thanks,  where  the  three  streams 
mingled,  being  54°.  At  that  rnomcttt  the  whole  surface 
of  the  Danube  was  covered  with  u thick  Fog;  the  Inn 
had  a sliglit  Mist,  and  the  Ilz  a haziness.  Indicating 
the  liberation  of  only  a small  quantity  of  nuHsUire. 

About  100  yards  below  the  place  wlierc  the  three  rivers 
joined,  the  temperature  of  like  central  jiari  of  the 
Danube  was  59°,  and  there  the  quantity  of  MLst  was 
less  than  on  (he  bed  of  the  Danube  before  the  jiiiictkm; 
but  half  a mile  lower,  the  warmer  water  had  again 
found  Its  place  at  the  surface,  and  the  Mist  was  as 
copious  ns  heforr  (he  union  of  the  rivers. 

(737.)  .Similar  results  were  obtaiiietl  by  Davy  in 
passing  along  the  Rhine  from  Colc^ne  to  Coldentz,  on 
t; 
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llie  Raal*.  near  Kermoud  in  Hungary,  in  July;  on  Ihe 
Save,  in  C'amiola,  in  Augti«d:  un  (Ite  Ironio,  in 
Friuli,  in  ihe  middle  of  8epieml>er;  on  Ihe  l*o,  j>eor 
Ferrara,  in  ibc  end  of  September ; ami  rc|)eale«lty  no 
Uic  Tiber,  ond  on  the  small  lakes  in  the  C ani{Kigiia  ( f 
Rniiie,  in  the  beginning  of  October;  and  he  remarks, 
that  in  no  in*«taiK’e  a as  Mist  formed  on  a river  or  lake, 
when  the  Icmperauire  of  the  water  was  Itnerr  than  that 
of  the  air.  even  when  the  atmosphere  was  saturaleel  with 
vapour.  An  example  tending  to  confirm  these  results, 
ticcurred  on  an  exenrsitm  to  the  Morwell  Hocks  on  the 
river  Tamar.  The  river  near  that  place  is  exceedingly 
cirenitons,  and  it  was  remarked,  that  the  Mist  accom* 
mmluiiNl  itself  to  all  the  turns  and  windings  of  the  chan* 
nel;  thus  affording  an  instance  of  the  well-defined 
limits  which  proper  circumstances  of  leinperalure  im- 
part. An  attempt  to  ^ep^e^«nt  this  very  interesting 
apiMrarance  hus  K*en  made  in  fig.  I.  plate  xiii.  The 
fcdlowiag  observations  were  made  at  the  lime. 
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(7^.)  Tln^^c  temperatures  confirm  in  every  way  the 
views  of  Davy.  The  wannih  of  the  water  iMrliig  greater 
than  the  air  almve  it,  was  Ihc  cause  why  Mist  was 
formed  on  the  river ; and  the  temperature  of  the  hanks 
l>eing  below  that  of  the  air  which  covered  them,  was 
also  the  reason  why  the  limits  of  the  Mist  were  con* 
fined  to  the  actual  surface  of  the  stream.  Fig.  ^ ic  aji 
example  which  confmned  the  same  tact ; but  the  sketch 
ia  intended  only  to  ilhistnite  the  upper  boundary  of  the 
Mist  above  the  trees,  aud  which  seemed  as  if  fiyrtncd  of 
enormous  packs  of  pure  wool.  The  same  Iteaulifut 
whiteness  wa.s  perceptible  between  the  trunks  of  tl»e 
trees,  and  formeil  a fine  contrast  to  the  Autumnal 
foliage. 

(739.)  Atler  Mists  have  been  formed  above  rivers  and 
lakes,  their  iiicrease  seems  to  depend  not  only  upon  the 
continued  oiicratioii  of  the  cause  which  originally  pri> 
duced  them,  but  likewise  upon  the  radiation  of  heat 
from  the  superficial  particles  of  water  composing  the 
Mist.  This  cause  must  produce  a descendiug  current 
of  cold  air  in  the  very  body  of  the  Mist,  whilst  the 
warmer  water  continues  to  aend  up  vapour 

(740.)  It  is  to  the  same  circumslnnce  also,  that  the 
phenomenon  must  be  ascribed  of  Mists  from  n river, 
or  lake,  sometimes  rising  considerably  above  the  sur* 
rounding  hills.  Sir  II.  Davy  often  witnessed  this 
appearance  during  the  month  of  October,  alter  clear 
and  serene  nights,  in  tl»e  C'ampagnaof  Rome  above  the 
Tiber,  and  on  Monte  Albauo,  over  the  lakes  existing  in 
the  ancient  craters  nf  that  extinguished  vok'ano.  In 
one  instance  indeesl.  on  the  17th  of  October  Iwfore  sun- 
rise, the  atmosphere  being  entirely  calm,  a dense,  white 
dmid  of  a pyramidal  form  was  seen  on  Ihe  site  of  the 
AUwm  l«ake.  rising  fur  almve  the  highest  peak  of  the 
mimutoiii.  Its  form  grvlually  changed  aAcr  sunrise, 
the  summit  first  disappearing,  and  (be  whole  body  ot 
last  melting  away  in  (he  sun  beams. 


(741.)  In  cases  where  rivers  ppringing  from  the  m-  Ueicoff* 
terior  of  rocks,  or  strata,  have  the  mean  lenijierature  of 
the  climate  in  which  they  arc  found.  Mists  caw  rarcly 
form  upon  them,  excepting  early  in  Spring,  late  in  the 
.\uiumn.  or  during  the  Winter  In  passing  across  the 
.\pennincs,  the  1st.  2tl,  and  3d  of  Oci«l>cr,  Davy  ob-  ipringiai* 
Nerved  the  beds  nf  all  the  rivers  in  the  valleys  filled  with  from  rofk« 
Mist,  morning  am!  evening,  excepting  that  of  the  Cli- 
lumnuji  jiear  its  smjrce.  which  is  a limestone  lied  ; and 
when  he  examined  it  at  4.  w.,  on  the  day  last  men*  climate, 
tioned.  its  (emiirrature  was  fimnd  lower  than  the  air. 

(742.)  fireul  dryness  in  tlie  air,  or  a current  td*  dry  (•uneni  o* 
air  {Hl^sing  acra-s-s  a river,  will  prevent  llie  formation  of  dry  air 
Mist,  even  when  tlte  icinperaturc  of  the  water  is  imirh  , 

higher  than  the  air  Thus  on  the  14tli  of  June,  near 
Maulcrn,  thought  the  Dnitulie  at  fixe  in  the  mr>rning  Miat 
indicnled  61**.  und  the  atmosphere  was  7®  less,  no  Mist 
wa.s  perceivetl ; but  at  the  time  of  observation,  a slroog 
and  very  dry  Easterly  wind  prevailwl. 

(743)  It  may  ve  prnjicr  to  and,  (hat  >lists  are  Mbts  fotiail 
sometimes  toimd  in  the  morning,  when  tlie  difTcrcnce  in 
the  temperatures  of  the  water  and  the  air  amounts  only  *n«of'rpfm 
to  a single  degree,  although  to  produce  it,  according  to  jimtuiv  of 
Sir  II.  Davy,  the  air  must  be  cooled  from  three  to  six  air  and 
degrees  Mfnc  the  temperature  ofthe  water 

(744.)  The  dc|H>siii(>n  of  dew  on  lainl  must  always 
precede  tlie  formation  of  Mist  on  water.  Suppose  4,^^. 
at  some  moment  an  equality  of  lcmj>eralure  to  lake 
place  between  the  land,  the  water,  and  the  air  reposing  ofttev  must 
over  each.  Wlien  the  process  of  cooling  commences,  »tway»  yr^ 
the  former  will have  iU  tenijarrature  reducnl  below  «dc  .Hivt, 
that  of  the  air ; and  although  by  this  diminution  the 
equality  of  temperature  between  the  two  xoiumes  of 
air  Will  be  destroyed,  and  a cmKliUun  favourable  to  the 
formation  of  Mist  be  created,  still,  as  the  cooling  of  the 
first  x'oluine  and  the  mingling  of  the  two  are  not  con- 
tenipomneuus,  dew  will  1m*  first  deposite.l. 

(745.)  In  proportion,  however,  a.s  the  land  radiates  Rapid  fuN 
freely,  with  tlie  same  rapidity  imwt  the  temperature  of  nation  of 
the  Miperincumhcnl  air  be  diminished,  and 
brimn  Iwlwcen  it  and  the  almu'>phcre  hovering  over  rhe  foeouiMm^ 
water  be  disturbed.  The  rapid  formation  of  dew'  is  Mkt. 
thcretiire  accompanied  by  circumstances  favourable  to 
the  quick  formulion  of  Mist;  and  it  hence  I>cc4imcs 
prolteble.  that,  under  such  conditions.  Mist  will  be 
ibrmed  at  an  earlier  period  of  the  niglit  than  when  the 
land  rtuliates  less  copiously,  and  dew, — the  moisture  in 
the  air  remaining  the  same,  be  deposited  in  less  abun- 
dance. 

(746.)  if  in  consequence  of  the  interposition  of  clmuls,  Kffprt  uf 
the  cooling  of  tJie  land  and  water  should  be  checked,  doadi. 
and  an  equality  of  temperature  be  restored  between  the 
two  masses  of  air,  and  the  borlies  on  whicli  they  re* 
spectively  repoae,  the  deposition  of  dew  will  be  sus- 
pende<i,  and  likewise  all  (emienc)  to  the  further  forma- 
ikm  of  Mist.  The  entire  disstpalion  ad'  the  latter  also 
may  result  from  the  change. 

(747,)  It  i.4  sometimes  the  case  that  dew  and  MistDcwand 
arc  both  deposited  in  the  former  |jarl  of  the  night, 
and  both  disappear  before  morning  ; or,  the  former  may 
be  preserved,  and  the  latter  di-sperscil.  The  first  of  these  nij»h», 

phenomena  may  occur,  when  a )iortioii  of  the  night,  and  buth 
favourable  both  to  the  formation  of  Miat  and  dew,  la  diaopjM'ar 
succeeded  by  a brisk  wind ; and  the  aectmtl,  when  by 
the  interposition  of  den.*e  clouds,  the  teinjMrrature 
the  land,  and  tlie  atmosphere  over  it  is  raised,  so  us 
to  render  the  latter  equal  or  sitperhir  in  temperature  to 
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that  of  the  air  over  ihe  water,  thereby  raiiainp:  the  Mi«l 
to  dinap|>ear,  from  the  iucreascfl  capacity  the  air  for 
' vapour.  Thi“  latter  ciTrumiJtanfe  will  moreover  account 
for  the  disjMTHiotj  of  Mists 'ju  the  morning,  before  tl»e 
disappearance  of  dc\r. 

(748.)  Dr.  Davy,  in  his  Work  on  Ceylon,  remarks, 
that  in  U«e  deep,  moi.st  valley  annm^  the  mountains  of 
that  island,  Mists  are  ver}’  often  formed  of  astonishing 
dettsilv,  and  resemble  an  expanse  of  water  »u  much,  that, 
to  a sjMXrtutur  in  the  clear,  coo)  air  on  a moutitnin 
above,  were  he  igtioranl  of  the  features  of  the  coun- 
try, they  would  appear  to  be  real  lakes.  Occasionally 
after  sunrise,  these  Mists,  funjicd  in  the  hitflker  moun- 
tain h»j|lows,  are  diyplaccd  by  the  wind,  ainl  poured 
in  immense  volumes  dt>wn  into  ihc  warmer  valleys, 
producintt  a sudden  chill,  and  a disag^rrealdc  humidity 
of  the  air. 

(749.)  But  the  Arctic  Rejfions  seem  the  [jccnllnr 
abi^e  of  Mists  and  Befere  the  end  of  June,  the 

shoals  of  ice  coverinjf  those  inhospitable  regioiv*.  nre 
commonly  broken  and  scattere<l,  the  temperature  irf  the 
Ocean  bein^  greater  than  that  of  the  frozen  masses. 
The  cooling  influence  of  thwe  ina.’wws,  in  cmisetjuenee 
f of  ibeir  elevation  above  the  sea.  will  be  diffused,  n(»tonly 
' by  radiations  from  their  upper  surfaces  to  the  sky  above, 
but  aUo  by  horizontal  radiatioiu  to  the  air  surrounding 
their  sides;  and  so  powerfid  are  those  rudialiotts,  Ihnl 

navigators  generally  feel  a cold  stream  of  air  from  un 
iceberg  long  before  it  is  seen.”*  .\  volume  of  the 
> uimosphere,  therefore,  between  two  neighbouring  masses 
ot  ice.  must  necessarily  have  its  mitldle  portion  of  a 
higher  temperature  than  that  of  ritlier  of  the  portioiis  of 
air  bt‘lween  it  and  the  icebergs  ;t  and  the  consequence 
of  such  an  unequal  distribution  of  tem)xrrature  must 
he,  to  cause  the  cold  air  to  mingle  with  that  of  a higher 
teinperuture,  and  thus  to  produt,r  Mi.st  or  Fog. 

(750.)  'flic  elevation  ofthese  Mists  above  the  surface 
of  (he  sea  will  also  be  regulated  by  that  of  the  icelwigs 
near  which  they  form  ; sincr  the  cooling  influence  of 
the  frozen  masses,  by  its  rapid  diminution  above  their 
summits,  will  as  rapidly  destroy  all  tendency  iu  the 
atmos])here  reposing  on  them  to  assume  a condition 
favourable  to  .Mist.  A limit  is  thus  prescribed  to  the 
clevatiun  of  Mists,  governed  by  the  height  of the  ieeber{^ 
near  which  they  arc  formed.  Accordingly,  C'aptnin  Ross 
remarks,  *•  that  the  F<^  was  extremely  thick  on  the 
surface  of  the  sen.  but  at  the  mast  head,  and  at  the  (op 
of  the  iceberg,  it  was  perfectly  clear.”  Mr.  Scoresby 
also,  in  his  P^per  on  Fogs,  read  before  the  Wernerion 
Siciety,  dliides  to  their  deftnitc  elevation,  and  to  the 
sky  above  being  perfectly  clear. 

(751.)  Fogs  of  great  density  prevail  also  in  the  sea 
» which  surrounds  Terra  del  Fuego.  Don  Antonio  de 
I'lloa  says,  in  his  Letter  to  Marian,  that  in  sailing  rr)und 
C';t|>e  Horn,  lie  fouiicl  only  a few  moments  wlien  he 
ctmid  obtain  a slight  glonce  of  the  sky.  It  must  not  l>e 
inferred,  however,  from  hence,  that  Fogs  con»tantttf 
prevail  in  those  regions. 

(75*i.)  Van  Mons,  in  his  interesting  Paper  on  Mists, 
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f If  the  w«lrr  ua  th«  Tccinity  «if  the  iceberg  prewnN  cuiuddenititc 
iae(|tM)itic«  of  tnn|w*TntuTv,  the  ur  whidi  t«|iuw*s  it  minct  he 
•ub|rct  to  like  v;in»tiuni.  C«(ttain  Kmokliit  tvm«rk»,  tluit  **  the 
tenqwnuiue  of  the  aurfiice  vslicv  vw  35*  wiicn  amuti;;  lh«  ice,  :t8* 

when  juat  chsiir  of  it,  and  4l*.S  «t  tw>»  miU*a  iliatSAit  him!  there 

are  ditfervnres  gf  here  auiIici,Mit  to  furm  5li»t 

i ft»tlv. 


(A’omp.  Mi'mmrrs  de  PAcad.  Roy.  dcr  Sr/Vncfs  f<  Drlln  Meteor- 
LeUre$  de  Bri/jrlies,  tom  Iv.  p lf71.)  divides  them  into 
dry,  humid,  and  mixed.  D17  Mists  are  cither  sweet 
scented,  or  have  a teitd  smell.  The  odour  of  dry.  while 
Mists,  however,  is  very  difTeretti  fn>m  that  of  coloured 
Mi.sLs.  Dry  Mists  are  either  while,  bluish,  dusky- 
brown,  or  lilac.  The  »leei>er  tlteer  colour,  the  stronger  O .o*irof 
is  their  odour. 

(753.)  llumM  Mists  are  either  visible  or  invisible, 
anil  moisten  all  bodies.  Visible  humid  Mists,  without  Mmts uftwa 
being  odonms  are  cold.  Invisible  humid  Mists  ore  kinds, 
not  odorous. 

(754.)  Mixed  Mists  are  of  t'arinua  kinds.  Some  M-xmI Mi»a 
arise  from  a tnixliire  of  two  dry  Mists,  others  fritm  a ‘*f  varitti* 
humid  ^Ftst  mingled  with  one  of  a dry  kind.  Van 
Mons  thinks  there  is  never  » junction  of  an  invisible 
humid  Mist  with  one  ol‘  a dry  kind.  Mixed  Mista 
retire  successively,  one  of  the  two  disap|>earing  alter  the 
other.  They  are  moist  and  fetui  at  tlte  same  time. 

(755.)  A visible  humid  .Mist  mingled  with  a dry 
Mist  of  a white  kind,  produces  otic  of  a yellowish 
colour.  Tilts  colour  is  most  remarkable  by  night. 

(756.)  These  remarks  apply  to  the  phenomena  ofl>:yaml 
Mists  in  Belgium.  Dry  and  fetid  Mists  occur  there 
during  Raaterly  winds,  and  .Mists  simply  odorous 
during  a North  wind.  'Their  appearance  seems  confined 
to  particular  localities,  and  masses  may  be  obscived  at  iMurons 
inters'al.s  from  each  other,  in  the  direction  of  the  wind.  Mt»t»mnh 
Fetiil  Mist*  are  most  frequent  there  in  Spring  and*  -*'*“‘^h 
Auiuinn,  ami  at  the  approach  of  the  scMstices,  though 
they  may  be  remarkeil  at  all  seasons. 

(757.)  Fetid  Mists,  though  often  appearing  in  (he  Theirluea* 
morning  and  evening,  generally  dlsapiiear  towards  htie» 
noon.  When  Mists  occur  in  the  elevatnl  parts  <if  the  Wi*i> 
a(mo>^pherF.  their  colour  becomes  sensible  before  (heir 
odour.  'Fhey  ore  seen  thus  suspended  for  a day  or  two.  noun. 

(7.58.)  In  Belgium,  a fetid  Mist  in  Spring  nr  in  liulicatimis 
Summer  Indicnlcv  a dry  and  hot  sc.von  In  ,5u(umn  entnlv 
it  presages  storms,  and  iu  Winter  hard  frost. 

(759.)  Dense  Fc^  seem  common  to  large  cities,  and  IX'uw' 
have  been  remarked  in  Winter,  in  perfecdycatm  weather,  cwnunon  i« 
On  the  I6th  of  Jaimnry,  IR26,  u K(^  was  so  great  in  ^‘’***** 
Londnu.  that  no  i»ari  of  St.  151111'*  cmild  be  seen  from 
(he  Western  railing.  The  city  presented  a scene  of  Amsit-nkm, 
desolntion.  and  all  the  iminufuctorics  and  shops  em-  Pari*, 
ployed  their  full  complement  of  lights.  I'rade  was 
universally  interrupted.  .M  the  time  this  occurred,  the 
environs  of  the  city  enjoyed  a beautifully  clear  sky.  lii 
Ihc  great  Fog  which  happened  at  Amstenfiim  on  Ihc 
last  day  of  the  year  1790.  the  people  mn  against  each 
other,  even  though  they  had  lights  in  their  hamls.  'Two 
hundred  ami  thirty  persoms  were  drowned  by  fulling 
into  the  canals,  llieir  cricH  were  hearrl,  but  people 
were  ofraUI  to  tulvaiice  to  their  relief  At  Paris  on  (he 
l‘Jth  of  November,  1797,  a great  Fog  commenced  in 
the  aftcnifion.  TIjc  cd»curity  was  so  great,  that  persons 
lost  their  way  completely  in  the  streets,  ns  if  they  had 
been  blind.  It  wan  necessary  to  lie  near  a very  brilliatil 
light,  to  perceive  a faint  lraL«  of  it.  Fourcroy,  who 
described  this  extraordinary  Fog  in  Ihc  Jovraal  de  la 
Hociile  det  Pharmacini*  de  Paris,  stales  that  it  showed 
itself  in  spiral  groups  like  curk-screwa,  and  that  it  had 
a remarkable  taste.  Simultu- 

(76d.)  Tlie  appearaoce  of  Fogs  in  difieretU  cities  is  ***^’‘"  *1"^ 
frequently  riiniiltaiieous.  At  the  time  a great  Fog  pre- 
railed  in  Limltm,  Dublin  was  envelu})efl  in  one  of  equal  dilR'rvat 
<len«ily.  Fogs  Imve  been  known  also  to  precede  a 
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Mron^  WeRteriy  wind  at  Manchrater,  London,  and  PariR, 
and  by  nearly  the  Mime  short  iiitcr>al  of  time  ut  each 
station. 

(761.)  M.  Defranco,  in  a Paper  in  ihevfnna/ra  rfe 
Ckimif,  tom  xxulil.,  hax  eml«ivnured  to  account  fur  the 
origin  of  tlicse  Foijs.  On  some  days  of  Winter,  he  says, 
tiie  smoke  of  villasre  chimneys  instead  orbein^  elevated 
in  the  air,  and  dissipated  in  tlie  usual  manner,  is  thrown 
hack  apiin  on  the  (;ruuiH),  and  rmives  over  its  surface. 
When  this  takes  place,  a current  uf air  has  been  observed 
to  descend  throuj^h  chimney's  which  have  no  fire,  {»ro> 
ducin^r  in  t)ie  apartments  a strong  odour  of  sout,  proving 
the  action  of  descending;  currents  in  the  atmosphere  * 
If.  iherelore,  we  suppose  one  or  two  hundred  thousand 
chimnevs  lo  dischur;^  their  smoke  into  the  air,  and 
to  liecome  minu;led  with  the  aqueous  vapour,  und  by 
the  action  of  currents  (breed  a^in  to  descend,  a dense 
Fug;  like  those  already  described,  ong;ht  necessurdy  to 
liappen. 

(762.)  The  quantity  of  moisture  sometimes  dc|xwitcd 
Fogs  of  this  kind,  is  very  remarkable.  ]>articularly 
a.s  no  motion  is  perceptible  in  them.  Dr.  Thomson 
recorded  one  in  1814,  which  continued  a week,  covering 
I^onduii  and  the  country  for  miles  around.  It  apjiearett 
teilhoui  rijtihie  motfon,  mid  deposited  moisture  in  the 
greatest  ubuiidunce.  The  low  tenijK'mture,  27°,  occa- 
sioiied,  however,  some  crystalline  dcpcsitiuna  on  the 
trees,  and  which  were  rcmarkcil  by  an  ingenious 
observer,  to  he /our  (inif*  thicker  on  one  tide  than  on  the 
other.  Such  an  excess  implie<l  motion,  and  Thom-^on 
inferred  from  it  that  six  atmospheres  nniat  haw  passed 
over  a given  surface  in  a single  <lay,  at  the  rale  of  a 
mile  in  (bur  hours,  and  ((wty-iwu  atmospheres  during 
the  whole  crmtinuaiice  of  the  Mist.  Copious  Mists 
ucvompany  tiie  setting  in  of  long  frosts. 

(763.)  Slists  liave  also  peculiar  colours  in  this  Country. 
Howard  has  seen  some  of  a {M‘rfect  rose  colour  in  llie 
Western  horizon,  in  March  ami  June.  One  in  January 
also.chiellyofaii  indigo-bUie,  but  passing  below  inloopake- 
whiie,  ami  above  into  a faitil  transparent  rc<l.  Another 
ill  May  of  a transparent  UrownUh-red  colour,  which 
gave  a pink  tinge  to  the  twilight.  Dauiell  mentions 
also  the  ease  of  a Mist  iti  I.^mlnn,  in  August,  through 
which  the  Sun  a|>|)earcHl  of  a pale  blue  colour,  rciem- 
biing  the  flume  of  Sulphur.  The  same  was  observed  in 
Kssex  and  W orcestershire,  and  How  ard  saw  it  in  Sussex 
from  nine  till  near  iiuott,  and  describes  it  as  of  the  udotir 
of  watch-spring  alcel. 

(704.)  When  Mists  prevail  in  the  neighhourhood  of 
Malta,  a particular  tinge  in  the  Mist  is  imttautly  recog- 
niseil  by  the  mariners  of  those  seas,  as  an  index  vi‘  tlic 
Isiaiui. 

(765.)  Professor  Hausteen  attributes  the  formation 
of  MisU  to  the  Polar  Lights.  The  electrical  meteors 
penetrate,  he  thinks,  the  vapour  of  the  air,  depriving  it 
of  its  heal,  and  rendering  it  ofwke.  When  the  streamers 
are  flowing,  he  saya,  the  sky  lia.s  a tendency  to  become 
opake  and  misty. 

(766.)  The  great  bank  «f  the  X,agul1as  near  the  Ciq>e 
of  Ciood  Hope  has  been  minutely  described  by  the 
leariUHl  accuracy  of  Kennel;  but  Dr.  John  Davy  was 
the  first  to  trace  its  elfcct  in  promoting  that  curious  con- 
densation of  Mia  on  the  Table  Mountain,  culled  in  the 


* A tTnii-U  AS  of  HwinetIuuK  bumittg.  arwiiig;  from  lltia  nupp,  h«« 
i!uiiblK*w  heun  vt'lim  rvmurWi  by  the  rt‘ad«*r  in  ht»  hiMiW.  By 
ui^ht  it  nwy,  prrtuk^M,  bavr  CO*  him  acme  anxiety. 


language  of  the  Mariner,  The  Table  Cloth.**  On  the  M>-teor. 
bonlcrs  of  tlie  bank,  the  current  is  strongest,  tlie  tern-  “kigy. 
perature  of  the  water  being  at  least  leu  degrees  above 
the  neighbouring  sea.  Such  u diflerence,  the  Doctor 
remarks,  must  produce  an  etfVcl  on  the  Mipcrincumbent 
air.  WMien  a Sou'.h-ECust  wind  blows,  it  mingles  with 
the  warmer  air  over  the  hank,  the  resulting  vapour 
being  carried  forward  to  the  land,  Duvv  saw  it  once 
advancing  ra|>idly  over  the  sea,  which  it  entirely  con- 
ceuled,  while  the  air  above  was  perfectly  clear.  .\» 
soon  ax  it  readied  tlie  land,  it  spread  graiiually  along 
the  coost,  ascending  the  niouiilBiu  ami  emcloping  iu 
summit  There  undergoing  a fiirtlH'r  (xmdeusation,  bv 
the  cohl  contact  of  tlie  raountain,  it  descends  on  the 
oppo5.itc  side,  and  overhangs  t’a|»e  Town,  .\ccunling 

10  the  olMervations  of  (he  Rev.  VVilliam  Ileunali.  from 
the  Harbour  of  Kio  Janeiro  a dry  silvery  Mist  may  often 

l>c  seen  eiveping  down  the  valleys  from  the  higher  land.  kwJaminv 
It  begins  to  form  at  sunset,  und  the  next  morniug  the 
whole  harlmur  is  densely  aivcretl  with  it. 

(767.)  Many  tieaUiihl  condeusationa,  but  ujion  a less  Varwd 
grander  scale,  are  frequently  tolx*  met  with  on  the  sea-coast  ev*mj4e»  uf 
ufKiigiand.  The  opposilc  hills  which  form  tlie  Harbour  Mt*i«a 

of  Plymouth,  and  lietwcen  which  the  llreukwater  lies. hill*  furnu 

show  n by  the  dark  line  in  the  figures  of  phile  ix.,  nlfwl  i^^,urV*iy. 
frequent  examples  of  the  kim!.  Denoting  the  hill  on  imiuih.  ^ 
the  left  hand  by  A.  the  pri^ectiiig  cape  In  tlic  middle 
with  the  tower  on  it  by  B,  and  the  wooded  mount  by 
C.  we  shall  perceive  in  fig,  1 a considerable  coucicnsa- 
tioii  on  -\,  which  took  place  July  22.  at  5 p.  m.,  but  only 
a slight  coiidensailoti  mi  D.  Half  an  hour  later,  fig.  2 
exhibited  the  appearance  of  A the  same,  but  on  B the 
Mist  had  deepened,  and  encroached  partly  on  C.  In  fig.  3, 
the  oliservotions  being  at  6 r.  M..  the  Mist  had  enlarged 

011  A. but  completely  enveloped  B ; nnC  it  had  slmrteticd, 
but  increased  in  altitude.  In  fig.  4,  lialf  an  hour  later. 

(he  appearance  of  A was  (he  same,  ami  B was  enve- 
loped. but  with  a less  elevation  of  Mist.  Tlie  portion  «if 
Mist  on  i\  which  apjwared  in  contact  with  B in  fig  3, 
ihfMigh  not  really  so  from  the  actual  locality  of  the  hills. 

WM  irunsfcrrcil  coosidcmbly  to  the  right,  leaving  tlie 
beaulifu*  woody  promontory  quite  clear.  The  next  ilay 
at  3 r.  w.,  a continued  hand  of  >!ist  appeared  from  one 
headland  to  the  other,  at  a less  altitude  above  the  >ea. 
as  in  fig.  5.  The  bottom  at  A,  uIhivc  the  water,  ami  at 
B were  admirably  defined,  hut  at  C it  dropjied  into 
beautiful  festoons.  The  Mist  diwippeaml  in  all  parts 
at  mice,  diminishing  fVoin  the  bottom  upwards.  Tlic 
well-defined  line  and  the  broken  form  of  the  festoon 
were  preserved  to  the  last.  TJu‘  wind  was  South.  On 
the  *2dof  .lune,  at  a.  M..  the  form  of  fig.  6 was 
exhibited,  but  the  upper  Isiundary  of  the  \li«t  wa.s  not 
imiform  like  the  Iasi.  At  4 p.  m.  the  Mist  on  A had 
disappeared  as  in  fig.  7,  and  u dense  cloud  ajiparently 
reposed  on  the  hill,  which  seemed  to  joiu  with  the 
Mist  over  the  water,  but  the  whole  of  B and  C were 
completely  lost  in  Mist.  At  6 p.  «.  tin-  cloud  remained 
over  A,  but  the  ,5Iist  at  C had  formed  with  a perfectly 
uniform  line  below,  as  in  fig.  8,  Figs.  9 and  10  con* 
lain  two  views  only  of  C.  The  former  exliibits  a Mist 
reposing  on  the  wraicr,  with  a perfectly  uniform  boun- 
dary above,  ami  concealing  only  the  latter  half  of  the 
mount ; nrid  the  latter  figure  disclnai*K  tJiai  portion  lo 
view,  leaving  the  upper  enveloped  in  a Mist  of  (he 
most  periect  uniformity  ahuve.  but  dropping  into  the 
most  bi‘auliful  forms  below  this  trinmcnt  falling  in 
graceful  festoons  lietweeii  cedars  and  oaks;  and  in  the 
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next,  minir  «u<)<len1y  uhove  elms  and  pines,  becoming 
lost  at  la.st  in  the  usure  above.  For  two  hours  umt  a 
half  this  upt)carBtK*e  cunlintied,  chaiifoii};  its  I'orm  every 
instant,  and  discloeiii);  inhnile  varieties  of  light  and 
shade.  Now  and  then  also,  tinges  of  retl  and  yellow, 
and  falling  on  the  misty  fbnns,  increased  in  a high 
degree  the  beauty  of  the  sceiR*. 

(T6R.)  No  deKriptkm  more  accurate  can  be  given  of 
the  calm  Fog,  than  the  follnwing  from  the  ma.‘'l«rly 
pen  of  the  late  Mr.  Crabbe. 

Wheti  all  you  see  thnmgh  ileiiscsl  Fug  is  tern, 

Wiitrii  yuu  can  hear  the  Aohen  near  at  baud 
Ihirtliicily  speak,  jet  see  nwl  wliere  Ihey  stand ; 

Or  touwlimes  th«^  aud  nut  their  U>ot  disrem, 

Or  tialf.eoai.val'd  sutne  figure  at  ihe  ■tvrn  } 

Buys  who,  on  shorr,  tu  at-a  Ihe  }«liblr  cast, 

W ill  lu-ar  it  striiu*  against  the  viewlits  nuMt ; 

While  the  stern  hualiuati  gruwls  his  flrrcv  >li<idain, 

At  wheiit  hr  knows  uut,  nhum  h«  threats  id  vain. 


the  dim  light  of  conjecture  respecting  them.  That  they  Mrtmv^ 
are  com]>osed  of  drops  or  vesicles  at  some  Lind,  st'eum 
admitlcd  on  all  lumds ; aud  while  the  optical  phemt* 
tnena  they  present,  entirely  exelmie  tJie  ideu  of  the-^e  t'omppwtt 
drops  being  solid,  there  is  every  thing  in  favour  of  their 
vesicular  slniciure  ; that  is  of  llieir  being  made  nu  of  vj-T 


On  Clouds. 

(769.)  The  sky  U an  object  of  interest  under  what- 
ever point  of  view  it  be  conleinplatctl.  Sprcatl  out  on 
all  sides  like  a splendid  canopy«  it  presents  to  the  eye  in 
every  clime  some  peculiar  cliaractcrisiic,  in  England 
sectning  of  a lower  elevation  than  in  France,  aial  in 
Italy  discldojiig  a purer  and  more  extended  scene. 

(770.)  CoiiCemplaleil  in  small  masses,  air  of  n per- 
fectly dry  character  appears  destitute  of  colour,  nor  dues 
the  presence  of  moisture  in  a stale  cd'  vafiour,  seem  in 
any  way  tu  alter  it.s  appearance  ; but  on  the  great  scale 
ill  which  Nature  presenlx  it  to  our  view,  it  puts  on  the 
colour  of  a lively  blue,  and  we  become  senvibic  of  the 
existence  of  vapour,  by  the  increased  distiuc'.neas  with 
which  distant  uhjecLs  arc  seen,  and  the  consequent  en> 
Ini^ment  of  the  boundaries  of  the  whole  visible  sky. 
At  the  same  time,  also,  the  intensity  of  colour  augments 
by  almost  insensible  gnulations  from  the  horixuii  to  the 
upper  sky;  and,  us  the  testimony  of  all  travellers  con- 
firms. u similar  augmentation  lakes  place  from  the 
valley  to  the  mounlaiii-tap,  until  the  whole  hemisphere 
puls  on  a deepened  indigo  tunc. 

(771.)  A sky  |>er1ectly  Irunsparent,  however,  is  a 
phenomenon  of  very  rare  (Kxrurrcnce  in  an  insular  situa- 
tion like  our  ow  n.  A variety  of  causes, — unequal  1cm- 
l>craliires,  diversified  currents,  and  different  stores  of 
moi-sture.  sunn  compel  the  humidity  with  which  tlie 
atmosphere  is  charged,  to  put  ou  an  o[wque  form ; 
and  rolling  masics  of  visible  Cloud  are  seen,  exhibit- 
ing every  diversity  of  magnitude,  shadow,  and  form, 
aud  sometimes  lights  and  varieties  of  colour  more  beau- 
tiful than  it  U in  the  power  of  language  or  the  pencil  to 
descril>e.  It  is  then  that  the  Heavens  address  a lan- 
guage intelligible  to  Man  ; — uml  wliich  is  interpreted  by 
thc  Philosopher,  the  Poet,  the  Painter,  the  Mariner,  and 
the  Peasant,  with  ill  the  varied  feelings  which  belong  to 
their  different  occupations  and  desires,  and  which  !>ii- 
perslilion  herself  has  nut  failed  to  appropriate  to  some  of 
her  dark  and  mysterious  uses. 

(772.)  An  inquiry  into  the  origin  and  phenomena  of 
Clouds,  is,  therelbi'c,  tar  from  being  un  unprofitable 
branch  of  Meteoruit^ical  investigation.  Unable  to  exa- 
mine the  actual  coiistiiulioii  of  the  iinmensc  masses  of  va- 
pour which  diversify  the  sky,  we  arc  left  olmae-i  euiiiely  to 


•l>‘ 

iuuuRierabte  smalt  globes  filleil  wiUi  damp  air.  aiialo-  optical 
gous  in  some  way  to  soap  Imtibles.  Saussurc  in  one  of  iJK-numena 
his  Alpine  journeys  saw  drops  Uoat  slowly  before  him,  J|*2**^''*^*“ 
having  greater  diameters  tiian  peas,  and  whose  coating 
seemetl  inconceivably  thin;  aud  Derhnm,  by  micro- PrubaUUiy 
sco|)ic  observation,  oblaiiieil  very  strong  prmifs  tending  »f  their 
to  li»e  same  cud,  nm  while  the  existence  of  vesicles  keii'g  «e»- 
seeins  to  have  a high  probability  in  its  favour,  there 
arc  diffknilies  in  the  way  respecting  their  density, 
which  merit  a more  exteiulecl  examination.  aeU  Dvr- 

(773.)  Of  tlie  cause  of  the  formation  of  Clouds,  there  k*'**' 
seems  nu  theory  more  probable  than  that  which  refers 
them  to  Ihe  uiiioii  of  atmor^plieric  strata  of  different  tern- 
{lemlures,  unequally  chargeil  with  moisture,  iu  the  same  uniunuf 
maimer  as  we  have  etHlcavuiireil  already  to  account  for  KtraUufdih 
ruin.  Al  the  time,  however,  in  which  this  union  takes 
pLoce.  eledhcily  is  evolved,  disposing  the  watery  parlK-les 
tooHsuine  a vesicular  form.  Tlie  vesicular  atoms,  charged  VnimUi 
with  the  same  kind  of  ele<;^ricity,  cause  a general  re-  ‘J'’"* 
pulsion  aiiiong  all  lltc  vesicles,  imparting,  probably,  to 
CIo'kU  their  peculiar  furim,  and  preventing  them  from  of 
tleKceuding  in  the  sha|>c  of  rain.  In  what  way  the  rWctririty 
Clonds  become  charged  with  electricity,  it  is  indeed  dif-  ^^s*'*:*  »»■ 
ficuU  to  Ray;  but  as  eleitricity  is  evolvetl  in  the  proces.s 
ol  evaporation,  there  seem  grounds  for  supposing  that  j^imcie#. 
they  are  at  ail  times  more  or  less  chaig^d  with  it. 

Pouillet,*  indeed,  has  eiitleavoiire^l  lately  to  overturn  Kxprn- 
the  theory  of  Volta  respecting  llte  evolution  of  eledricily 
by  evaporation,  by  showing  that  nulhitigof  the  kind  can 
be  traced,  unless  some  chemical  combination  lakes  place  ; 
but  tlie  experiments  of  tlic  French  PhiliYvophcr  clearly 
prove  that  electricity  isevoKeil  during  cumlMistiou  ; and 
Umt  the  carbonic  acid  emiUetl  by  vegeluNes  is  churgivl 
with  negative  electricity,  and  the  oxygen  with  positive 
electricity,  thereby  amply  uccountiiig  for  the  vast 
quantities  of  electricity  so  ot'ieii  uccuinulalcd  tu  the 
Clouds. 

(774.)  If  the  density  of  a CUmd  were  at  all  times 
on  an  equality  with  the  surroumling  medium,  or  less  ** 
than  it,  there  wmild  be  no  difficulty  iu  accounting  for  its 
suspension.  The  case  of  a stationary  mass  of  Cloud,  Ilrnwty  of 
a phenomenon  of  frequent  occurrence,  is  otic  that  can  "“‘rlok. 
be  completely  reconciled  to  the  laws  of  Hydrostatics  ; 
and  if  the  aerial  matter  with  which  the  vesicles  are  plater 
filled,  were  saturated  with  moisturt’,  while  the  mc<lium  tiiaaair. 
they  tiuat  in  is  dry,  a retwmt  Iwtvunes  evident  why 
they  should  be  lighter  tiuin  the  air.  lu  such  a ca.se. 

Clouds  should  rapidly  ascend  and  dimiiiidi  in  size,  by 
their  gradual  conversion  into  vapour,  and  at  length 
vanish  entirely  away,  independently  of  every  considera- 
tion of  distance,  all  of  which  often  occur.  But  if  wc 
refer  to  the  condition  of  vesicles  whose  density  is  greater 
thou  the  air,  a phynomenon  which  in  some  ctrnimstances 
of  the  almoephere  lake^  place,  considerable  dilficulties 
jireseul  Ihemselvca  ujion  the  very  threshold  of  the  in- 
quiry; and  acconltn^y  many  ingenious  hy^Kilheses  have 
been  contrived  to  account  for  it.  (iay  Lussoc  has  had 
recourse  to  the  action  of  warm  currents,  which  he  con* 
aiders  to  ascend  incessantly  from  the  Kailii  during 
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tl'«  <1»'  * If  the  tliiniiest  so«p  bubble,  snVK  he^  W 
blown  in  n nxim.  it  will  never  rive,  but  clewend  by 

^ i(«own  weight;  hut  if  formed  in  the  open  air,  nhove 

Theon  of  ^ soil.  »he  rivim?  cumiii  puthc*  ihc  Imbhlc 

before  it  unlit  weakeinnl  bv  dilatatnin,  or  by  its 
minfftiuff  wilf'  ***'  iiupulsiwi  is 

found  lo  be  in  equilibrium  with  tlie  air ; amt  tience  the 
Uliistritm-»C*henii5l  ihinkv  lhat  the  aqueous  vesicles  may 
remain  Hns|)endc«l  at  a lonsidemble  height,  vanable 
at-cordinff  to  the  Seasons,  ami  greater  in  Summer  than 
Theory  of  in  Winter,  To  account  for  the  same  phenomenon. 
FrruMl.  Fresnel  imafptie*  Clondh  lo  be  Jbrmed  of  minute  fflo- 
bulw  of  water,  or  very  fine  crystals  of  snow,  from  the 
extreme  division  of  which,  a very  multiplied  contact  w ilh 
the  air  is  produced.  Tbe>e  watery  atoms.  further 
suppo<eH  *0  gain  an  increase  of  temperature  from  the 
solar  and  terrestrial  rays,  oiid  that  the  air  within  ll»e 
Cloud,  and  in  llie  iieighbourhixxl  of  its  surtbee,  bectunes 
more  dilated  than  the  surroiimling  atmosphere,  and 
coasequeuUy  lighter.  From  this  hypotliesis  it  resulU. 
ihnt  the  particles  composing  a Cloud,  may  l»e  so  near 
each  other,  as  lo  leaw  hutsinall  intervals  bclwccti  them, 
and  Hint  the  particles  tliemsclves  may  be  even  smaller 
than  those  intervals.  Heirce  it  followa,  that  the  whole 
weiglit  of  water  in  a Cloud,  forms  but  a small  fraction 
of  the  weight  of  air  it  contains;  and  so  minute  may  be 
this  fraction,  that  the  differeiice  between  the  density  ot 
the  air  in  the  Cloud,  and  the  air  which  surttmmls  it, 
shall  more  than  crnnpeiiKilc  it.  When  llic  weight!^ 
air  anil  water  in  a Cloud  is  less  than  that  of  an  equal 
bulk  of  the  Kiirrounding  air.  Ilie  Cloud  will  aacend  until 
it  rcuchca  a region  where  these  two  weights  ore  in  equi- 
librium. This  heigllt  will  ilepend  on  the  fineness  of  the 
particles  of  the  Cloud,  and  the  intervals  which  separate 
them  Daring  the  night,  the  Cloiitls  are  of  course  de- 
prived of  the  solar  rays,  and  their  lem)ieralate  should 
beomie  less,  but  they  must  still  receive  wiinii  rays  from 
the  Earih ; ami  should  their  lhickues.s  be  very  great, 
their  temperature  will  but  slowly  diminish.  Hence  a 
cause  is  ill  activity  for  maintaining  the  suspension  of 
Cloud!!  by  niglit.  « 

rioui;«  That  masw^  of  Cloud  arc  often  in  jiorfecl  equilibrium 

»flen  iu  «^ilh  the  stratum  of  air  in  which  they  are  situated,  may 
«{uiljhrin«  fjathered  from  the  fact,  that  when  Ihe  mercurial 
m colunin  rises,  the  fTouds  also  ascend,  to  reach  a new 

thevsre  region  which  may  be  in  equilibrium  with  them  The 

a.iuftted-  maiises  of  smoke  encircling  the  crater  of  Mount  Etna, 
a.sociid  and  descend  with  the  quicksilver  of  the  barvv 
meter;  ami  the  motion  of  the  smoke  even  predicts  to 
the  PhiloBopliic  Oliservcr,  the  kind  of  change  going  on 
in  the  mercurial  oohinni. 


* A beautiful  eiiara(>l«  uf  the  actioii  of  thn  enrreiits  here  Tvfmvtl 
1u  is  ti»  br  fiHiud  in  the  of  tb»  quilm  thsi  pmiiiKV  ^iKumwt . 
'*  \|ipMvntlv  ocluiUrtl  by  (h»  sanK*  impiilae."  olHrmiii  Mr.  MUck* 
wmH,  III  a must  tntvrestiog  Hs^wr  in  the  XVlh  volnme  of  the  l^n- 
n*un  Tnutmeti’iHt,  *'  nil  ih«r  spiilern  were  iiiteut  ii|ion  trnver>ia|(  lh«* 
rvi^Mi<i  of  the  *ir,  .\ccuriiiU|cly,  rtflcr  gaining  Ihv  mmniils  ul* 
vnnoiM  objects  as  bbuli-s  uf  groM,  slubbW,  tails  gnles  &c.  by  thu 
alow  4ad  Tatiunnua  |irucm  of  climbing,  t]i«y  nd^tnl  thk^msclvet 
higher  by  stnightrniag  their  and  elevating  the  alidiimen,  by 

l•nllglng  it  from  the  uwinl  homontiU  jMMtioo  into  one  altnosl  per. 
peO'm-itUr.  they  emitted  frcoi  tbeir  hpjsniut;  H|r]>urAlus  a small 
q-.iuniil}  uf  the  glutniiMU  •rcretwin  with  nbicb  ilivy  ci>ae(niet  their 
weba.  Tliw  viueuiu  «uhat:uicv  buiog  drauit  mil  by  tbv  ascending 
nuTkfnt  of  riuvbvd  air  into  ftor  lines  acvaral  feet  in  length,  vu 
CkWVi'f  m0tu  tk^  frHtmf  nct^  uptim  umk 

fi>rrr  4n  fJmt  dincTiiMi.  tk^tr  fcVi/  of  om 

irVr4  rVf  rtuvd,  nn^  ixrwtmemciit  ih*tr  by  hmms.Wjm; 


(T75.)  A very  alight  attention  to  I lie  apptarauces  of  the  M.-'n-.r- 
hkj  will  prove  great  diversiliraol  character  to  exist  among 
the  Clouds  which  cover  it ; ihni  there  are  some  llouds 
jieculiar  to  ime  region  and  some  to  another;  and 
among  them  there  are  varieties  of  density  and  varietiea  of  among 
form ; and  thut  some  system  of  cln.vsification  was  calle«l  Cluwis. 
for  “to  enable  the  Kicieondogist.*’  as  Mowanl  ex- 
jiresses*  it,  “ to  apply  the  key  of  unnlysis  to  llie  exjx*- 
riciKT  of  otlieis  as  well  as  to  reconi  liis  own  with  bre- 
vity and  precision.'*  This  i*  what  that  diMiiignished 
Meteorologist  accomplishetl  in  his  atlmirablc  nuu)en> 
clature  of  the  various  imvliBcatums  of  Cloud. 

Clouds  were  divided  by  Hownnl  into  seven  modificai'  Uowsol’s 
tioiiH,  three  of  which  he  regards  os  primary,  two  as  dswific** 
intcrinediate,  and  two  as  compound.  They  are  as 
follows  : 

Primary  Modificationt. 

1.  I'laats.  Def.  Nnbes  rirroM,  tenuiuima,  gix<c  Cim». 

* undtquc  crtscaL  Plate  x.  fig.  a. 

Parnilfl,  llexuous,  or  diverging  fibres,  extensible  in 
any  or  in  ail  directkms. 

2.  CuaiULUS.  Ihf.  jVNfcoi  rumulata,  denni,  iurmm  Cuinulur. 
ernrenn.  Plate  X.  fig.  6. 

Convex  or  coiucal  hcapa,  increasing  upward  from  a 
horizontal  base. 

3.  SraxiTs.  Def.  Nubrn  ttrala,  aqum  modo  «r-  Stratus. 
panui,  dfomnm  rrt$crn«. 

A witlrly  cxtendetl,  continiinus,  horizontal  shert,  in> 
crrusiiig  from  below.  Plato  x.  fig.  c. 


h^lcrmrdiatr  Mudiftcalims. 

1.  Ciaao  Ciiviirt.cB.  Off.  A**rfteci//rr  f/en«'<rrr3t  Curo 

Toluada  ri  quaiti  in  u^int  apposite.  Cumslui 

Small,  well-defined,  roundish  inasoe«,  in  close  hori* 
zontal  arrangement.  Plate  x.  fig.  d. 

2.  CiRRO  STnATfS.  ih-f  Nnbff  rstrnvnta  tvhrt/ncat^a  Cirm 
tH  vndutata.  *V«6mr/<r  ht/ju*  mndr  appOiUas.  Stmtus. 

liorizuntal  or  slightly  incliiiH  masses,  attenuated 
towards  a part  or  the  whole  of  their  circumference, 
licnt  downward,  or  uudiilnted,  separate,  or  in 
groups,  consisting  of  small  Clouds  having  these 
characters.  Plate  x.  fig  e. 


€ompouitd  ModificalioH^. 

1.  CrwuLo  Stratus.  T>'f-  Nxibm  drma,  Cumulo 

pitinam  undiqur  iuperrrrttct'ii*^  tt4  cuju»  molct  Ion-  Strsiiin. 
^inqva  t/rfrfwr  porfim  ^ftf/i*r  partim  rvmvlata. 

The  C'irro  sttralns  blended  with  the  Cumulus,  and 
either  appearing  intermixed  with  the*  heaps  of  the 
latter,  or  «u]tcradding  a wide  s|)reaH  structure  to  its 
ha.se.  Plate  x.  fig.  f, 

2.  CuMULo  Cinao  Stratus  rr/  NiMnua.  Def.  Kimlu*. 
A'w6cj»  xrf  nubium  con^riea  pluviam  tffundrm. 

The  Uain  Cloud.  .\  C’loud,  or  system  of  Clouds, 
from  which  rain  is  iiilliiig.  It  is  a luM-izmital 
sheet,  above  which  the  Cirrus  spreads,  while  the 
C'nniulus  euteia  it  laterally  and  from  beitealh. 

Plate  X.  fig.  g. 

These  arc  lltc  original  definltioMs  and  figures  given  by 
Howard  in  his  cclehntied  F.s*ay  rcml  Iwtore  the  A«ke- 
sian  Society  in  1802-3,  and  arc  here  introduced  as 
slandarris  of  reference. 
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(776.)  The  lerm  '*Modificalioit**  is  limited  hy  Howard 
to  tiieatnictim*  or  mannerot  o^i^egalion  of  a |;iveii  mnsn 
of  Cloud,  and  not  its  precise  form  or  mai^nitmle,  which 
in  inu^(  Clouds  varies  over)'  instant.  To  the  youn^ 
Mcieorvdotfi'.l,  it  may  be  at  first  difficult  to  distingnisli 
one  nuMldk-mion  from  anotlior.  or  to  truce  the  narrow 
limits  which'  sometimes  se|>araie  the  different  modifies 
tions ; but  a moderate  acijUBintaitce  with  the  subject, 
will  soon  enable  him  to  distin^isli  the  varieties  bh 
readily,  to  adopt  the  lani^uap^  of  Howard.  as  a tree 
from  a hill,  or  the  latter  trom  a lake  : although  Clouds 
in  the  same  modification  considered  with  respect  to 
each  other,  have  only  the  cinrmmn  resemblance  which 
exists  among  trees,  hilin.  or  lakes  taken  generally" 

(777.)  The  Clouds  lielongiiig  lo  the  first  primary 
modification  exhibit  an  uiiboumled  variety,  and  in  some 
comlitions  of  the  atmosphere  inav  lie  observe<l  to  un* 
dergo  (lerpetual  changes.  The  Cirrus  is  always  to  be 
Ibiiiui  ill  the  lofUest  regions  of  the  sky,  from  the  small- 
ness of  iU  density,  und  is  the  first  lo  be  met  wiUi  in 
serene  weather  Its  earliest  traces  arc  itulicaled  by  fine 
whiliRh  threads  delicately  pencilled  cm  a clear  blue  sky, 
anrl  u thc^y  are  augmented  in  len::th,  others  are  ire* 
quently  added  laterally.  The  first-formed  threads  o4\en 
serve  as  stems  to  support  mimeroiis  branches,  which  in 
their  turn  give  rise  to  others,  »»meiimes  propagated 
either  in  one  ur  more  directions  laterally,  or  obliquely 
upward  or  downward,  the  xame  direction  often  prevail- 
ing in  a great  numlier  of  Clouds  visible  at  the  same 
time.  Trausverae  lines  arc  otlen  turmed.  which,iuleraect- 
iitg  th<M>e  in  an  opposite  direction,  give  to  the  sky  the 
apiieamnce  of  delicaie  network.  When  the  weather  i» 
dry,  the  Cirrus  exhibits  a more  fibrous  texture  tJian 
when  it  is  damp  ; and  whatc.er  may  be  its  figure,  its 
extremities  are  always  fine  evanescent  points.  When 
the  air  is  damp,  it  is  seen  in  the  intervals  of  rain,  badly 
defined,  and  of  a levs  fibrous  structure.  Cirri  uf  this 
kind  are  generally  of  short  duration,  and  have  a great 
tendency  to  change  into  the  otlier  modifications.  Tlierc 
IS  ofien  a haxme^s  iu  the  aimusphere  when  they  :i]>pear, 
and  they  arc  frequently  kkhi  fullowetl  by  rtiiii. 

(778.)  The  great  elevation  of  these  Cknids,  when 
formed  in  their  ordinary  state,  has  been  ascertainc<l  both  by 
ihgotiomeirical  observations,  ami  by  viewing  them  from 
die  summits  of  the  highest  mountains,  where  they 
appear  as  when  seen  from  the  plain.  Howard  infers 
their  great  elevation  by  tuMing  the  lime  during  which 
they  continue  lo  reflect  the  diflcrenl  coloured  rays  after 
sunset,  and  which  they  do  much  lunger  than  any 
others. 

(779.)  The  continuance  of  this  modification  h very 
uncertain,  varying  from  a few  minutes  to  many  hours. 
The  same  oonfiguratiun  of  Cirrus  has  been  observed 
in  the  same  quarter  of  the  sky,  even  for  two  successive 
days,  during  which  n smart  breexe  from  the  opposite 
quarter  prevailed  below.  W'hen  in  the  vicinity  of  other 
Clouds,  their  duration  is  the  shortest.  Although  in  ap- 
pearance almost  stationary,  they  are  intimately  connected 
with  tlie  variable  motions  uf  the  air.  In  fair  weatlier, 
with  light  variable  breexes,  the  sky  is  seldom  quite  clear 
of  small  groups  of  the  oblique  Cirrus.  These  frequently 
come  on  from  the  leeward,  the  direction  of  their  iiKTvase 
being  to  windward.  Continued  wet  weather  isatleiKlcd 
with  horizontal  sheets  of  this  Cloud,  which  subside 
quickly,  passing  into  tite  Cirro  Stratus.  Before  slorme 
they  appear  at  lower  elevations,  with  a deu.«er  character, 
and  generally  in  the  quarter  opposite  to  that  from  which 


(he  Monn  arises.  Stearly  high  wind*  also  are  preceiled  Uateo^ 
■n<l  attended  by  Ktreaks  running  quite  across  the  sky 
in  the  dircctiiHi  they  blow  in,  Howard  obscrveil  a 
Cirrus  consisting  of  many  light  tufts  of  a sort  of  horse- 
shoe figure,  rising  one  above  the  other  The  Cirrus 
gives  every  appearance  of  being  a conductor  of  the  elec- 
tric fluid.  Its  texture  seems  to  imltcale  this  office,  the 
long  parallel  and  eievati'd  lines  whtcli  distinguish  it 
being  probably  employed  in  equaltxing  the  electricity  of 
remote  masses  of  uir.  Tlie  buoyancy  of  (he  Cirrus 
seems  most  perfect  <luring  its  first  increase.  M»nv 
diversified  evainples  of  Cirri  may  be  seen  in  jdales  xi. 
and  xii. 

(780.)  Clouds  of  the  second  primary  incxlificatinn  are  l>««»c 
cotnmooly  of  a very  dense  structure,  ami  hence  are  fminrl 
til  the  lower  regions  of  the  sky.  moving  gently  along 
with  the  current  next  the  Karth.  Their  silent  nnd  gra- 
dual formation  discloses  many  interesting  phenomena. 

A small  but  iiregular  cloud  first  appears,  which  some- 
times changes  into  a nearly  hemiKpherteal  mass,  and 
sotnclimcK  rises  into  mounlnius  of  stupendous  magni- 
tude and  beauty,  disclosing  summits  tipped  with  (he 
brightest  silver.  During  tlicse  transitions,  the  lower 
surface  of  (he  Cloud  continues  irregtdarly  plane ; and 
whether  the  cloudy  mas^  are  lew  or  many,  their  bases 
always  lie  nearly  in  one  bnrizonlal  plane.  Their  m- 
crease  ap|>ear9  to  lieur  at  all  times  a relation  to  tfie 
extent  of  their  bases,  amt  has  nii  evident  reference  to 
tlieir  mechanical  stability.  The  growth  uf  a Cumulus 
is  a moat  interesting  phenomenon.  Tlic  shaded  ma-ss 
of  Cloud  in  fig.  3.  plate  viii.  represents  u finely  romieil 
Cumulus  aa  it  appeared  nt  ten  a.  m.  oii  a calm  arul 
Imliiant  day  in  July;  niut  the  differently  dotted  out- 
lines surrounding  it,  sitow  the  sncct^ive  changes  of 
figure  it  underwent,  during  six  consecutive  intervals  of 
five  minutes  each.* 

(781.)  In  fair  weather,  the  Cumulus  is  generally  I*»  fonna* 
first  seen  to  fonn  wmie  hours  after  stiiirise.  lo  go  on 
augmenting  to  the  hottest  part  of  the  day.  fioin  which 
point  it  declines,  and  totally  disperses  nboiil  sunseL  But 
while  the  ordinary  variiitions  of  tempemlurc  in  fine  aitd 
tranquil  weatlier,  seem  to  impress  on  (his  imidificalioii 
of  ( loud  a system  of  analogous  changes,  the  more 
variable  ronrlilions  of  the  almosplierc  impart  all  their 
own  uii*tea«ly  influence  to  them.  In  such  cases  they 
sometimes  disappear  almost  as  soon  as  formed,  while  iu 
others,  they  are  no  sooner  Ibrmed,  than  they  pa.ss  into 
one  of  the  modificatioiis  of  a compound  kind. 

(78'J.)  The  Cumulus  |>cculiar  lo  fair  weather  has  a The  Cu- 
moderate  elevation  and  extent,  and  a rnimdeil  surfiiceuf  n p® 
welUlefinetl  kind.  Belbre  ruin  it  augments  with  great 
rapidity,  and  sinks  to  a lower  elevation,  becoming  fleecy  th«r. 
and  irregular  in  its  appearance,  and  with  its  surface  full 
of  protubcrancee. 

(7b3.)  The  Ibrmulion  of  large  Cumuli  to  leeward  Cumuli 
during  a strong  wind,  indicates  the  approach  of  a calm  * 
with  rain.  Wtieii  (hey  <lo  not  disappear  about  sun.sei,  ,^^5 
but  continue  to  rise,  thunder  may  be  expected  during 
the  night.  Forster  remarks,  that  when  a Cumulus, 


* .And  DOW  tb»  mists  from  Earth  axe  Ckiuda  m Haaveo ; 
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0’«i  tlw  arhulv  firm^tiaent  th*  lirviullh  of  Wae, 
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moving  with  ihe  wind,  han  from  niiT  cauM  altered  to 
()i«  i'mtmlo  Strahia,  the  chaniie  haa  been  uniformljr 
allrntleil  with  a relaniation  of  the  motion  of  the  Cloud. 

(7S4.)  The  Cuimiliis  appears  to  perform  an  important 
part  in  the  economy  of  Nature.  While  it  wreeiw  the 
Karlh  from  the  tlireel  rayx  of  the  Sun,  it  ditfuftes  the 
aolar  Ujjht  by  its  mulliplietl  refleclMms,  nml  conveys, 
moreover,  immense  blitrea  nf  vapmir  freun  the  place  of 
iU  ortpit,  to  a rejnon  in  which  humidity  may  be  wantctl. 
Several  examples  of  this  Cloud  are  given  in  plates  xi. 
and  xii. 

(785.)  The  Stratus,  or  third  primary  modification, 
has  its  inferior  surface  resting  commonly  on  the  Barth 
or  MBier.  It  i*  pr«{«erly  the  CUniil  of  night,  and  makes 
its  first  appearance  alxmt  sunset.  It  comprehends  all 
thc»se  creeping  mists,  which  on  tninqnil  eveiiings  ascend 
in  spreading  sheets,  like  imindaliuns  of  water,  from  the 
Itnttoms  ufvaUevs  and  the  anrfacea  of  lakes  and  rivers. 
Itconliiines  frequently  through  the  night;  hut  on  the 
return  of  the  Sun.  its  beautiful  level  surface  puts  on  the 
appearance  of  a Cumulus,  the  whfde  mnsa  rising  at  the 
sann?  time  fmin  the  gnnind.  Tf>e  eoniinuity  of  the 
Cloud  is  at  length  broken,  and  it  ascends  and  passes 
away  with  the  appearance  nf  the  nascent  C'nmuUis. 
The  Stratus  has  long  Iwcn  regarded  as  the  harbinger  of 
Ijnc  weather.  There  arc  few  days  in  the  year  more 
culm  ami  serene  than  those  whose  morning  breaks  out 
through  a Stmliis.  In  the  New  World  the  most  mag- 
nifkreiii  examples  of  the  Stratus  occur.  Humboldt 
mentions  one  which  fillcti  the  Valley  of  Caraccas,  It 
appeared  to  l>e  full  of  wnler.  and  seemed  to  be  an  arm 
of  the  sen,  of  w hich  the  adjacent  mminlains  formed  the 
steep  shore. 

An  example  of  a Stratus  is  given  in  plate  xi,  with 
a nascent  CtimnUis  above  it. 

(786.)  In  passing  to  the  consideration  of  the  inter- 
mediate modifications,  the  formation  of  the  (’irro  Cumu- 
lus will  l>e  fonml  to  disclose  the  most  benntifnl  system 
ofchniiges.  The  Cirnia  having  remained  fi>rson>c  lime 
stationary  in  its  proper  regimi  of  the  upper  sky.  in- 
creases at  length  ill  sixe.  whidi  Is  followed  Ity  its  de- 
scent into  a lower  region  of  the  air,  where  it  puls  on  a 
new  character*  from  the  collapaing  of  its  fibres,  and  its 
passage  into  small  lonndish  nta-sses,  in  which  its  ori- 
ginal texture  can  no  longer  be  traced.  This  change  of 
conditiim  takes  place,  cither  throughout  its  whole  mass 
at  once,  or  progressively  from  one  extremity  of  the 
clouHv  mass  to  the  other;  and  the  same  effects  tnav  be 
traced  with  great  nnilormity  in  a mimber  of  adjacent 
('irri  at  the  some  time,  and  in  the  same  order.  In  some 
instances  these  changes  seem  to  l»e  accelerated  by  the 
approach  of  other  Clouds. 

(787.)  The  sky  presents  a very  interesting  ap^icnr- 
nnee  when  several  beds  of  these  small  connecter! 
Clmids  nre  w'en  floating  at  ditTcrenl  altitudes.  Tlicsc 
diminisli  as  the  eye  follows  them  into  the  blue  ex- 
panse. Tlic  Cinro  Cumulus  h frequent  in  Summer, 
and  is  altciidanl  on  warm  and  dry  weather.  On  n fine 
Summer's  evening,  the  nubecula'  which  Ctunposc  this 
Cloud  are  often  large,  well  defined,  iind  detai  herl  from 
each  other.  The  whole  sky  is  sometimes  covered  with 
them.  Tills  Cloud  is  also  occu-sicKially,  but  more  rarely, 
seen  in  the  intervals  of  showers,  and  in  Winter.  Ii 
either  rlisappears  in  the  region  in  which  it  is  formed,  or 
by  a.'^emltng  in  the  atmosphere,  reassumes  its  ori^ncl 
onndit  on  of  a Cirrus;  or  convers«»ly,  by  sinking  lower 
in  the  sky,  pii(.->  on  the  form  of  the  Cirro  Stratus.  In 


stormy  weatlier,  fweviunx  to  thunder,  a Cirro  Cumulus 
often  appears,  comiKsed  of  very  dense  and  compact 
rrMind  biwlit's  in  very  close  arrangement.  When  accom- 
panied the  ('iiimdo  Stratus,  it  ih  a sure  indication  of 
a coming  storm.  Examples  of  tlie  Cirro  Cumulus  arc 
given  in  plates  xi.  and  xii. 

(788.)  The  Clmi  Strains  appears  to  result  from  the 
subsidence  of  the  fibres  of  the  Cirrus  to  a horixont2il 
{xwitiun,  at  the  saine  time  that  they  make  a lateral 
appRmcIi  to  each  other.  Its  figure  i%  very  variable, 
sometimes  consisting  of  dense  longitudinal  streaks;  an<l 
at  other  times,  when  seen  in  the  disiunce,  it  puts  on  the 
appearance  of  shnaU  of  fish.  SoineiiineM  the  whole  sky 
is  so  inirtileti  with  this  kind  of  Cloud,  os  to  obtain  for  it 
the  name  of  the  Mackerel-liack  Sky,  from  its  great  resem- 
blance  to  the  beck  ol'  that  fish.  It  sometimes  a.s<minea 
an  arrangemeut  like  discs  piled  obliquely  on  each  other. 
Frequently  it  appears  like  ]iarallei  bom,  and  at  other 
times  with  interwoven  streaks  like  the  grain  of  {Kilisired 
wood,  the  structure  of  the  Cloud  inviting  altciilioii  rather 
than  the  form.  In  other  caives  this  Cloud  is  spread 
nut  into  plane  horixontnl  sheets,  more  or  less  dense.  It 
is  always  thickest  in  the  middle,  or  at  one  extremity,  but 
diminislics  towards  the  edge.  There  is  a variety  of  the 
Cloud  which  presents  the  appearance  of  the  Cyina  in 
Architecture. 

(789.)  The  Cirro  Stratii-s  precedes  wind  and  rain,  arvil 
the  approach  of  foul  weather  may  sometimes  be  iniiMTcd 
from  its  greater  or  less  ohundance.  and  the  fiermaiient 
character  it  puts  on.  This  Cloutl  is  almost  constantly 
to  be  seen  in  the  intervals  of  sionns.  The  waved  (“irro 
Stratus  indicates  heat  and  thunder.  Sometime.H  tlie  Cirro 
Stratus  and  the  Cirro  Cumulus  appear  together  in  ihesky ; 
ami  they  are  even  seen  to  alternate  with  each  other  in 
the  same  Cloud.  During  these  transitions,  a multitude 
officuutiful  phenomena  are  presenlrd  to  the  uliserver. 
nml  some  upiiiion  of  ihe  weather  likely  to  ensue  may  be 
formed,  from  the  modification  which  at  last  prevails. 

(790.)  The  Cirro  Slrotus  is  the  Cloud  whicii  com- 
monly exhibits  the  U'nutifui  phenomena  of  the  solar  and 
luuor  halo  ; and  by  inferences  <)raw  n from  a few  otiser- 
vations.  ilie  jiarhelioti  and  pnra.sdene  uIml  Hencx*  the 
reason  of  Uie  prognostic  fur  rain  and  lem|>esluous  wra- 
liier  commonly  <lrawn  from  (he  halo. 

Examples  of  Cirro  Stratus  arc  given  in  tite  plates  la.«^t 
rclerred  to. 

(791.)  The  Cumido  Stratus,  the  first  of  the  com- 
pound modifications,  occupies  n sort  of  middle  state 
between  the  Cuiimliis  and  rain,  and  lienee  in  a varia- 
ble climate  like  our  ow  n.  it  is  by  far  the  most  common 
(!loud  both  in  changeable  ami  very  fine  weather.  I'hc 
CumiduB  seldom  preserves  its  original  character  long, 
when  the  vapour  surrounding  it  is  iu  any  «‘xcess.  In 
such  a case,  it  cither  expamls  sponUuieimsiy  us  it  rises, 
intoa  spreading  crown,  with  occasioiiul  irregular  protube- 
rances which  overhang  its  base  in  uneven  ur  ru^i^d 
folds,  or  it  unites  with  the  superior  mtidific-ntions  already 
formed  by  their  desoeuding  on  it.  Someiimes  this  class 
of  Clotki  gains  additions  by  lateral  increase,  from  Cimi 
Strati  flttutiiig  in  the  same  region,  or  by  the  union  of 
loose  portions  of  its  own  kitul;  and  compnumls  are 
formed  of  different  kinds,  all  of  which  arc  cinnprised  in 
this  modification.  Hanks  nnd  ranges  of  Cloud,  there- 
fore. of  every  description,  presenting  a ffatti.sh  surface 
ami  buiimied  by  vertical  or  overhanging  cliffs,  are  to  be 
referred  to  the  Cumiilo  Stratus.  W herever,  amidst  the 
light  awl  shade  which  diversify  the  magnificent  scenery 
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ofth^  sky.  therp  i»  what  the  artii<t  terms  a refe*»  tint,  it 
may  lie  pre>»«me<i  to  re«)ull  from  Komr  comWuaii«n>< 
peculiar  to  this  mrxiincBtion,  Trees  ami  iiwcrs. 
MificcMl  min*  ami  pluctcrs.  natural  brid»^a  ami  other 
xmy  {>iv  diversified  scenes,  which  are  sutnciimes  fancied  in  the 
Mnl«sl  l-y  it.  ClomK  are  in  {fcncnil  parts  of  the  same  arrwnjfement.* 
Before  thunderstorms  it  seems  frequently  riMtdish. 
Cumiila  (79*2,)  A Cumiilo  Stratus,  well  formed  and  seen  ain|fly 
Sioitqi  j,|  profile,  quite  a*  beautiful  un  rdyect  as  the  Cumulus. 
Mj*u  m pro-  form,  in  general,  may  be  coinjwri*d  to  a HoUiu*,  or  to 
n fun;;us  havini^a  very  thick  stem  and  protuberuiu  gill*. 
UowartI  has  occasionany  seen  specimens  cmiMrvettsI 
almost  a*  finely  o.s  a Corinthian  capital,  the  smninit 
tlirt>wing  a well-rlefincd  shadow  upon  the  parts  beiieuth. 
The  Cuimiio  Stratus  is  sometmtes  of  vast  veriicsl  dimen- 
sious,  The  finest  examples  of  it  occur  between  the  first 
appearance  of  the  fleecy  ('umulus,  *nd  the  commeuce- 
firtliluDei*-  tncnl  of  rain,  while  the  lower  atmosphere  i-s  compani* 
Mwo.  tivciy  dry,  and  during  tite  npprooch  <»f  thumlerHorm*. 

The  upjicarance  of  the  Ctimuio  Stratus  umoug  ranges 
of  hills  presents  tonic  interesting  phenomena.  It  ap- 
pears like  a curtain  dropping  among  tliem  and  enve- 
lo(>ing  their  summits,  the  hilU  reminding  us  of  the  massy 
Kgyptiau  eolumns  which  support  the  Hat-rooled  Tem- 
ple* of  Thebes  or  Tenlyra,  Tlie  more  imiislinet  ap- 
iworances  of  it  are  chiefly  cotifiued  to  the  longer  or 
ahorler  intervals  of  showers  of  ruin,  snow,  or  hail.  Exam- 
ples illualreting  this  variety  of  Cloud  may  be  seen  in  the 
plates  last  referre*!  to. 

(793.)  .Any  of  the  Clouds  belonging  to  the  preceding 
mtKiifkalions,  wliether  existing  in  a separate  cla«s  nl 
some  uniform  elevation,  or  in  two  or  more  classes  of  dif- 
lereiit  altiuidca,  may  so  increase  in  magnitude,  ms  com* 
plelcly  to  obscure  the  sky;  or  at  times,  such  an  appearance 
of  density  may  lie  pul  on.  as  io  lead  the  inex|»erienceil 
observer  to  apprehend  a speedy  descent  of  rain.  An 
attentive  observation,  however,  of  their  phenonicna.  has 
iiidiietHl  Howarrl  In  infer,  that  so  long  us  they  preserve 
a s«|>»rale  existence  in  one  of  these  stales,  no  rain  at  any 
time  falls  from  them. 

(7^4  ) Before  rain  takes  place,  the  external  charac- 
undergo  a change,  and  lltcir  altertnl 
for»  ram  conditions  hove  been  Ibuiul  suAictently  rcmurluthle  to 
constitute  the  intermediate  modification  of  I'nmulo  Clmi 
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Strains,  rrt  Niinbns.  When  rain  comes  Irnm  the  upper 
regions  of  the  sky,  it  is  indeed  ilifficuU  to  trace  the  phe- 
iMMiieim  that  occur.  All  that  we  can  do  before  the 
arrival  of  denser  and  bmer  Clouds,  is  to  olwerve,  that, 
at  a great  altitude,  a thin  light  veil,  or  a haxy  turlud- 
ness  exist*.  W'hen  thk  has  considerably  increased,  the 
lower  Clouds  become  diffused,  ami.  uniting  at  length  In 
all  points,  form  a uniform  sheet.  Rain  then  com- 
mences, and  other  Cloud*  Ihim  w indward  jiassing  under 
thi*  sheet,  become  successively  Inst  in  it.  W’hen  the 
latter  cease  to  arrive,  or  the  liigher  sheet  hewimes  broken, 
an  ahotcmeiu  or  cesaation  of  the  rain  is  the  result. 
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There  ofleii,  however,  follows  an  immediate  and  great  UeiMr» 
addition  In  the  iniL.H.s  of  Cloud  ; but  the  actual  obscurity  ^10* 
i*  lessened,  on  account  of  the  reatlier  (mssage  the  new  ^ 

arrangement  aHttrth  In  the  rays  of  light.  On  the  ces- 
sation uf  rain,  the  unbroken  Clouds  below  rise  into 
Cumuli,  the  superior  sheets  put  on  the  varied  forms  of 
the  Cirro  Stratus,  which  sometimes  puss  into  the  Cirm 
Cumulus.  If  the  interval  be  long  before  the  next 
shower,  some  form  or  olltcr  of  the  Cumulo  Stratus 
appears,  and  sometime*  very  soon  alter  live  first  cessation 
of  the  rain. 

(79b.)  Forster  remarks,  that  the  firrmatkiii  of  the  Formatwifi 
Nimhn*  may  Iw  best  observed  in  stormy  weather,  uf  Nimbua 
Cumuli  may  then  be  seen  riving  into  nunintains  atul  IsM  ub> 
afterwards  changing  into  Ciirnulu  Strati,  while  long '**'”*^  ^ 
ranges  of  the  Cirro  Stratus  permeate  llieir  summits. 

.After  existing  fur  some  lime  in  this  Ibrm,  they  increase 
in  irregularity  and  shee,  and  at  length  bec<»n>e  of  a dark 
and  deiiBc  form,  with  a Cirrose  crown  extending  from  the 
lop,  ond  ragged  ('umuli  eutering  Ifom  below.  In  the 
end  the  wliide  resolves  iuelf  into  rain. 

(79t».)  A distant  shower  in  |>rolile  discloses  the  form- 
ation  of  the  Nimbii*  very  distinctly.  Should  the  Cu*  >himtr  ia 
miitu*  be  the  otdy  Cloud  present  at  audi  a time,  its  il»- 
iippiT  |)«rl»  may  be  observed  to  liecorne  tufted  with 
nmiceiit  Cirri.  Adjacent  CloucU  also  approach  and  of  ihv  Nun- 
unite  laterally  by  suhaidence.  the  C’irri  increasing,  and  bus  Iwwt. 
rxlcnding  llicniselvcs  iipwurd.s  and  by  tlie  sides.  These 
interesting  change*  are  succeeded  hv  the  shower.  At 
otlicr  limes  the  Cirro  Stratus  is  first  formed  ab«>ve  the 
Cumulus,  and  their  sudden  union  is  folluwett  by  the 
production  ol'  Cirri  nml  of  ruin.  In  either  case  the 
formation  of  Cirri  *eems  to  be  proportional  to  the  quan- 
tity of  rein,  giving  an  exteriuil  character  to  tlK*  Cloud 
by  wtiich  it  in  n^ily  known  at  great  dislauces.  aral 
which  induced  Mr.  Howard  to  apply  to  this  intennediate 
modification  the  name  of  Ntmbut  * Wlwii  one  ot* 
these  I*  inmaporled  rapidly  l»y  tlic  wind,  very  little  rain 
L*  produced,  but  frequently  some  hail  or  driven  snow. 

In  heavy  showers,  tlw  central  sheet  being  once  formed, 
w,  a.*  it  were,  warperl  to  windwanl,  the  Cirri  being  pro- 
pagated above  and  at'amsl  Uie  lower  current,  winie  the 
Cumuli  arriving  with  the  latter,  ixiuac  it  to  be  aug- 
ineiileil.  Huinlioldt  saw  large  drops  of  rain  full  ut 
Cuinana,  when  the  sky  was  quite  blue,  and  without  iIk* 
slightest  trace  of  ('loud. 

(797.)  Since  raiu  may  l»e  pOKluced,  ami  continue  to  iM-gofihii 
(all  from  llie  slightest  ut»scuralioii  of  the  sky  by  the  Cumulua 
Nimbu.s,  while  a Cumulus  «r  Cumulo  Stratus  of  a Co- 
very  dark  and  threatening  aspect,  passes  on  without  dis- 
charging  any.  until  some  clmnge  of  ntate  lakes  place,  it 
would  seem  a*  if  Nature  had  destinetl  the  latter  u*  re-  inaiaiun*. 
Rervoirs  in  which  water  is  collected  from  extensive 
regions  of  the  air,  foe  occasiunul  uml  local  irrigation  in 
dry  sca-vons  and  by  means  of  which  it  is  arrested  at 
times  in  its  descent,  in  wet  one*. 

(79B.)  The  Nimbus,  although  one  of  the  leant  beau-  Ximtm 
tiful  of  Clouds,  is  nevertlieleas  now  uud  then  adorneil  a^wiiyil  by 
by  the  splendid  colouring  of  the  rainbow,,  which  die nuabow, 
only  l»e  seen  in  perfection,  when  llie  dark  surtace  of 
this  niudificaliun  forms  lor  it  an  extended  buck-gmiind. 

Examples  of  Nimbi  are  gi^cn  in  plate  xii. 

(799  ) Masses  of  Cloud,  however,  frequently  ap|iear, 
which  seem  incapable  of  being  referred  to  any  of  the 
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nioiliAcatiomi ; but  thes^,  if  they  conliatie  loo^  enough 
vi»tUe.  generally  a.s«iiirw  some  definite  form  at  last ; 
aud  bence  the  dtlfiailly  which  the  youn^  Meteorolof^ist 
aouietimen  fecU.  of  fiiiiiji;  the  modification  io  which  a 
Cloud  bciung».  There  are  Cknubi,  iiuleed,  intermediate 
between  the  Cirrus  and  Cirro  Stratus,  or  between  the 
Cirrus  bikI  Cirro  Cumulus,  which  seem  not  lo  partake  of 
tlie  character  of  either,  and  which,  tlterefure,  it  is  not 
easy  to  name.  shapeless  portions  uf  Cloud 

moving  swiftly  in  the  lower  current  of  (be  atmosphere 
are  called  Scud.  Sometimes  a great  mass  of  Cloud  w ill 
break  up  into  BCTeral  distinct  modiHeatmns.  One  was 
seen  by  Howard  which  became  re.soived  into  Cirro 
Cumulua,  into  Cirri  spreadiug  out  into  continuous 
sheets  approaching  the  Cirro  Stratus,  while  flocks  of 
Ciimuli  fli>ated  along  in  the  wind  below.  To  liecome 
Bcqiiaiiiterl  with  all  these  diversities,  as  well  as  with  the 
more  perlect  examples  of  the  distinct  modifications,  re- 
c^uires  much  diligent  oliscrvulioii.  The  subject  has 
higher  claims  uti  otir  alteiiliun  than  is  eommuiily  ad- 
mitted. and  is,  perhaps,  destined  to  aluin  a high  rank 
in  Meteorology.  Nor  should  its  cultivation  be  confined 
Ui  one  locality;  it  should  be  extcmled  to  many  rliver- 
silU’s  of  ciiiiiale.  to  mouutainous  and  level  Countries, 
so  that  a Uxly  uf  facts  may  be  collected  lo  enable  us  to 
draw  more  general  conclusions  than  we  are  yet  able  to  do. 

(HOO.)  However  irregularly  the  masses  of  ('kHid  may 
seem  to  be  distributed  in  the  air.  the  observer  may 
nevertheless  trace,  in  some  way  or  other,  an  approach 
lo  uniformity.  The  general  aspect  of  the  sky.  the  tone 
and  lights  and  shadows  of  the  Clouds,  and  the  laws  of 
the  aerial  pers|>ective  which  govern  the  whole  concave  of 
Heaven,  each  in  tlicir  degree  lends  to  uniformity,  even 
when  the  luo&scs  of  Cloud  bcem  to  be  dispersed  in  the 
ulnwist  umfusion.  It  may  lie  remarked  in  the  first  place, 
that  the  Clouds  which  occupy  iJic  upper  sky,  have  forms 
com|>aratiYely  rouml,  whilst  m the  mitidle  regions,  they 
appear  of  an  oval  figure,  and  nearer  the  huruum  approach 
to  a linear  form,  a«  attempted  to  be  illusimied  in  fig.  1, 
plate  xiii.  On  other  occasions,  detached  masses  may  be 
Keen  similarly  disposed  on  opposite  sides  of  the  sky,  exhi- 
biting dimensions  more  coutrarteil  as  they  are  nearer  the 
horizon,  and  becoming  mure  extended  as  their  cIcYaliun 
is  augmented.  At  other  times,  Cloud.s  of  an  arch- like  form 
are  seen  to  converge  with  beautiful  uniformity  tuwards 
opposite  points  of  the  horizon,  as  in  figs.  2,3,  and  4; 
while  in  other  conditions  uf  the  atmosphere,  the  bands 
are  confined  to  otvs  region  only  of  the  sky.  as  in  tig.  5 ; 
or  someiime-s  they  may  be  seen  more  numerous,  or 
better  defined  in  dimensioiiK.  density,  character,  or  colour, 
on  one  side  of  the  sky  (Iniu  on  the  otlrer.  Sometimes 
iltc  points  of  convergence  ore  to  be  seen  above  the 
horizon,  and  sometimes  they  are  invisible  below.  At 
other  times  one  only  is  to  be  found  above,  and  the  uther 
below  ; or  the  two  points  may  not  be  disposed  opposite 
each  other,  as  in  fig.  fi.  Separate  arrungemenU  of 
Clouds  may  cross  eodi  other,  each  of  the  senes  txiiibit- 
ing  u convergency,  as  in  fig.  7.  Sometimes  n ilark  seg- 
ment occupies  a portion  of  the  sky,  and  Clouds  proceetl 
from  it  os  iu  fig.  8,  or  at  other  times  as  in  fig.  9.  These 
arrangements  are  sometimes  rapidly  dispersed  by  the 
wind,  and  at  others  arc  transported  in  mass  quite  acruES 
the  celestial  vault.  The  same  band  ul  A,  fig.  10,  may 
occupy  a position  in  the  zenith,  and  at  length  be  futiud 
on  the  opposite  side  of  the  sky.  Sometimes  the  wliuto 
region  ol  the  up^ier  sky  is  covered  with  dense  Cloud, 
and  a perfectly  clear  band  RurroumU  the  horizon  ; but 


oflen  instead  of  this  beautiful  parallel  space,  a dear  seg- 
ment only  is  seen.  These  and  other  interestii^  arrange- 
ments of  the  kind  may  be  seen  in  ,Vourr/  Aperfu  tur  la 
Melroroiogtt,  par  J.  A.  Clus,  Paris,  lh28. 

(801.)  Such  arrangements  are  far  from  being  un- 
common e\eu  iu  our  uncertain  and  variable  sky,  but 
they  are  most  frequent  in  regions  where  more  uni- 
ibrm  currents  prevail.  Howard  has  recorded  many 
among  the  notes  to  his  Tables,  of  which  the  l<>llow-  , 
ing  arc  instances.  “ l*he  haze,’*  says  he,  **  which  had 
long  occupied  the  higher  atmosphere,  became  arrauged 
in  long  parallel  bai>  uf  Cirri,  eiteiiding  North-F'ast  and 
South'West  beyomi  llie  horizon.  C'irro  Cumulus  pass- 
ing toCinro  Stratus  in  bars  from  North  to  South  nearly 
enniwd  the  visible  hemisphere.  Bars  of  Cirri,  pointing 
North  and  South,  appeared  to  converge  in  the  hurixoo. 
Cirro  Stratus,  and  alter  it  Cirri  in  elevated  bars,  stretched 
North  and  South.  Cirro  Strati  appeared  converging  to 
the  rising  Moon.**  Parry  frequently  wiines-sed  the  arch- 
like and  coniimtoiis  forms  of  the  Clouds  in  the  Pdar 
regimiH,  ami  Humboldt  alludes  to  the  same  iu  his  Prr- 
$onai  Aarrn/tre. 

(802.)  All  account  of  an  actual  example  of  tlie  pro- 
gressive formation  and  appearances  of  Clouds  exhibiting 
this  unifarm  arratigemeni  may  not  be  uninteresting. 
On  the  19ih  of  June,  1809,  at  three  a.  m..  Dr.  Clos  saw  the 
sky  very  fine,  but  soon  a light-striped  Cloud  was  furoved 
in  the  Weal  North-West  quarter,  a little  elevated  above 
the  horixoii.  As  the  ('loud  enlarged,  it  soon  presenled  (he 
figure  of  a welUlefined  arch  extending  from  West  to  Kusl, 
through  the  Nurthern  it'gion  of  (be  sky.  as  in  fig.  11. 
The  ascending  Sun  at  length  was  concealed  by  the  aich, 
and  insensibly  the  sky  becninc  flaky  in  the  West,  us  in 
fig.  12,  (In;  band  beaming  longer  and  deeper,  and  a 
gentle  West  North  Wnt  wind  coiuiiiuing  lo  blow. 
These  flaky  Clouds  progressively  gamed  the  I'.aMern 
region,  iiutil  at  length  ll»e  rudiments  of  another  arch 
was  seen  pa-vung  to  the  South,  enclo!*ing  the  fluky 
masses  between  the  two  bends  as  iu  fig.  IS.  Hie 
flaky  Clotid.s  in  the  West  at  length  disjiersed.  leav- 
ing a small  portion  only  in  the  East,  as  in  fig.  14,  the 
lust  formed  band  becoming  at  the  same  time  mure  ilense, 
the  wind  preserving  its  direction,  but  increasing  in 
power.  Tile  fluky  masses  in  the  East  at  last  dispersed, 
and  there  remain^  at  half-past  six  the  two  bunds  only, 
that  on  the  North  being  diminished,  whilst  the  other 
was  enlarged,  as  in  fig.  U.  About  seven,  the  Northern 
band  disuppeured,  the  Southern  forming  n whitish  and 
slightly  dappled  seginenl  as  in  fig.  16.  At  half-past 
eigtiU  the  latter  vauishe<l,  the  West  Nurlh-Wcst  and 
North-West  wind  blowing  with  increased  force,  and 
the  sky  continuing  clear  till  noon. 

(81)3. ) All  these  phenomena  are  to  be  classed,  how- 
ever, among  the  illusions  which  the  atmosphere  so  con- 
slanily  presents.  The  lace  of  (he  sky.  (he  aerial  laud- 
sca])e  which  delights  us  with  its  lovely  tbrms,  its  snowy 
palaces,  bikI  iU  torrents  of  light.  Is  indeed  at  best  but  u 
dece|itivc  picture,  and  should  be  contemplated  some- 
what in  the  cautious  spirit  of  Geometry.  The  first 
visible  impressions  of  the  sky  arc  calculated  to  de- 
ceive, and  from  our  earliest  childhood  we  derive  from  it 
lessons,  which  in  our  riper  manhood  we  are  desirous  to 
unlearn.  'I'he  celestial  vault  is  too  often  cuntemplaied 
an  a inagiuficent  tupcrJicuM,  spread  out  in  beuuty  befure 
us,  without  coiiMdenng  that  it  possesses  in  every  way  all 
the  attributes  of  s|»ace,  and  (hat  the  laws  of  a rigid  {>or- 
specUve  are  disclosed  iu  all  its  parts.  Tiie  Clowb:  which 
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paMt  in  mpi<)  Kuccc&nicm  before  ufl.  contiitmte  in  a remark* 
aWe  (lejfrec  to  inen-ase  ihc  dceeplioii.  Their  apparent 
movements  are  easi'iitiall)’  diOercnl  from  th<>>ie  which  are 
real,  and  the  figures  they  present,  uiibnl  no  groumU  lor 
disroveriit"  their  proper  dimenstons  and  forma.  Masses 
of  vekieular  vapottr  that  .seem  to  be  traversiuff  llie  ^veai 
concave  of  Heaven  in  a curve  of  some  onler,  tiiuy  lie 
really  advancing  in  a uiuliirm  ri$>;ht  line.  TIk^  sanve 
Cloud  which  to  one  spcclolor  may  be  ^Inwin^  with 
lif'ht.  tu  another  may  be  enveloped  in  shadow.  Th;it 
which  appears  to  be  its  summit  may  be  uuiy  a portion 
of  Hs  anterior  edg;e  ; while  that  which  serins  to  be  its 
lower  bed,  may  really  be  a portion  of  its  posterior 
borcler,  The  young  observer  must  indeed  apply,  with 
perseveraticcaiid  caution,  to  the  masses  of  Cloud  that  float 
in  the  aerial  regions aliove  him.  some  oftlie  laws  by  which 
he  has  learned  to  discipline  hia  Judgment  in  t^ritemplat- 
iog  the  objects  that  more  immediately  surround  him. 

(S04.)  Let  us  endeavour  briefly  to  (race  some  of  the 
apparent  changes  a niavt  of  Cloud  undergoes  during  its 
transit  across  the  »ky.  la  whatever  region  we  are, 
though  a level  country  will  disfday  the  phenomenon 
most  strikingly,  if  a ('loud  uppear  in  the  distant  horizon, 
and  be  brought  towards  us  by  the  influence  of  a steady 
wind,  its  flrst  appearance,  whatever  be  the  absolute 
drmeu.sions  of  the  ( loud,  miuil  be  very  small.  Hy  little 
and  Ihde,  however,  it  will  rise  in  the  air ; and  if  we 
suppose,  in  order  to  simplify  Uie  subject,  that  its  real 
dimensions  reniuiii  constant  during  tlie  whole  time 
orobservatioii.  wc  sliall  find,  that  as  its  elevation  in* 
crease*,  its  magnitude  will  augment,  and  that  this  altera* 
tion  will  be  accompanied  by  some  nvodifleation  of  form. 
T!>e  progn*ssi  of  the  Cloud,  also,  which  at  first  was  very 
alow,  will  during  these  changes  be  accelerated,  seeming 
to  advance  through  the  air  in  a curve.  Arrived,  however 
at  a certain  point,  its  magnitude  will  appear  to  have 
attained  a m.*iximnm  ^ hnt  having  passed  that  point,  ita 
dimensions  will  seem  to  become  progressively  less  and 
lea.s,  its  motion  ]>roccediiigby  slower  steps  and  the  Cloud 
diminishing  siicces*lrdy  in  elevation ; until  reduced 
apparently  at  length  to  a very  small  mass,  it  hides  itself 
in  the  opposite  fjart  of  the  sky  fnnn  w hich  it  emerged. 
In  this  way  we  may  trace  the  phenomena  of  many 
Clouds,  some  moving  ihruugli  the  upper  sky,  arvd  others  at 
a tower  elevation  on  the  right  hand  and  lefi,  their  mag* 
niltides.  forms,  and  velocities  varying  in  some  way  every 
instant,  with  their  cvcr*chauging  distance  and  altitude. 

(80&.)  If  we  attempt,  however,  to  analyze  these  inter* 
eating  phenomena,  we  shall  find  that  the  mass  of  Cloud 
did  not  proceed  from  tJie  horizon  itself;  or  in  other 
words,  was  not  in  contucl  with  the  visible  boundary 
around  us.  Neither  was  tlir  actual  magnitude  of  the 
vesicular  mass  when  near  tlte  horizon,  less  than  when 
over  OUT  heads,  sup|iosing  tlic  abtyolute  dimensions  of 
the  Cloud  to  have  remain^  constant  during  the  time 
of  obsers'ation  ; neither  were  its  movements  slower,  nor 
did  it  really  describe  a curve  of  any  kind  in  ita  progress 
through  the  air.  To  illustrate  these  phenomena,  let 
H Z O,  fig.  17,  be  a vertical  section  of  (he  celcHtial 
vault,  piuuing  through  the  station  of  the  ohmrrvrr  S ; 
and  tbi  the  jutke  of  simplifying  the  inquiry,  let  A G be 
the  actual  path  of  the  Cloud  possing  thruiigli  the  same 
plane  H Z (^.  the  projection  of  which,  A ZG,  on  the 
cnticavily  of  the  sky,  will  be  the  apparent  path  of  the 
Cbnid.  Suppose  now  A O to  be  divided  into  the  equal 
parts  A B.  BC,  Cl),  D K,  E F,  and  P G,  to  denote  the 
e«iual  spaces  unilbfmly  passed  over  in  ev|ual  times  by 


the  Cloud.  In  the  actual  translation  of  the  Cloud  from  Metr«r 
A to  B,  it  will  seem  lo  pass  from  A to  h in  the  vault  of  "logy* 
the  sky,  in  acHne  lime  1;  and  in  another  equal  interval,  ' 

while  moving  sctuidly  through  K C'.  it  will  apjtear  to  de- 
Kcribc  be,  but  with  a veUvity  apparently  increased.  In 
like  manner,  when  actually  moving  iWim  C to  U.  the 
Clutid's  apparent  course  will  be  Irom  c (o  Z,  with  a 
velocity  still  more  increased.  Having  passed  however 
D,  or  Its  appm^nt  place  in  the  zemih  Z.  the  converse  of 
all  these  phenomena  will  lake  place,  both  fts  reganU 
elevatum  aiul  velocity,  tintil  the  CImid  fiimlly  reaches  G. 

(S06.)  Should  ihr  ('loud  not  move  in  the  same  ver-  Wheimot 
lical  plane  with  the  ol«erver,  let  A G.  fig.  Ih,  be  its  in  snttie 
actual  path,  parallel  ton  diameter,  H S O.  of  the  horizon. 

If  this  Cloud  l>e  now  supposerl  to  move  from  A lo  G,  * 
we  shiill  find  it  augment  as  before  from  A to  I.  and 
diminish  from  1 to  G,  but  its  apparent  path,  by  a well* 
known  property  of  the  sphere,  will  Is?  a curve;  and 
although  the  actual  motion  of  (he  Cloud  is  ctmstanlly 
parallel  to  the  horizon,  it  will,  nevertheless,  be  seen 
more  elevwted  in  its  middle  part,  ami  lower  at  its  ex* 
tremes,  the  apparent  place  of  B,  D.  F being  at  5,  l,f. 

(807.)  .\  liankofCUmdA  BC,  fig.  If>. in  the  Imrizon,  Phenomena 
by  ascending  gradually  lo  the  ujtper  sky.  will  become 
elongated  like  G H I.  and  at  the  zenith  be  extended  to  ° ' u . 
KLM.  Having  pas*«d.  however,  that  limit,  it  will  uppa* 
renlly  btcimte  shortened,  a.s  \ O P ; am),  supposing  all 
other  things  to  remain  the  same, become  reduced  at  length 
to  its  original  dimensions  D K F,  in  the  opposite  luirizon. 

(SOH  ) If  we  next  KUp|>nse  this  bank  r»f  Cloud  lo  he  Hi»Bnumers 
resolved  into  three  small  CImids  A,  B.C, 
emerging  from  the  distant  sky.  ami  impelleil  by  the 
same  uniform  breeze,  tlie  centre  mass  will  pa.ss  over  the  Cmu<1s. 
head  of  the  spectator  ami  l>e  enlarged  »n<)  elevateil  dur* 
ing  Its  tran.sit  to  that  point ; but  afier  passing  the  zenith, 
it  will  diminish  in  size  and  elevation  as  before  descrilied. 
until  it  <li»appears  finally  at  K,  opposite  the  point  from 
which  it  arose.  The  other  Clouds,  A and  (\  »s  they 
mount  in  the  sky.  will  both  l>e  enlarged,  and  have  their 
apparent  places,  G and  H.  removed  tu  a greater  apporent 
distance  than  before  from  the  central  mass ; but  sinking 
at  length  at  D and  F,  will  regain  their  original  apparent 
interval  in  the  horizon. 

(809.)  We  arc  ik>4  to  supper  that  the  visible  horizon  VwlUolto. 
which  surrounds  us  forms  the  uctnal  Vniundary  of  tile 
cloudy  masses  presented  l<»  our  view.  A bank  of  Cloud 
that  may  seem  alisulutely  lost  in  the  furthest  verge  of  ^ntrd  tu 
the  sky,  may  im1e«l  W a part  only  of  an  emmnous  our  vk-w. 
mass,  extending  very  fur  beyond  it;  bimI  hence,  though 
masses  of  Cloud  may  seem  almost  to  converge  to  n 
single  point,  we  ure  not  (hence  to  infer  that  they  abvu* 
lutely  terminate  there.  To  illustrate  this,  let  A B.  B.k',  Mwnanufua 
fig.  il,  represent  two  neighiKniring  honzons,  each  being  n,jghhouj- 
surrounded  with  iu  own  canopy  of  the  sky.  I*ct  o n' 
denote  also  a continuous  band  of  C'loiul,  parallel  or  not  ion*, 
pnralled  lo  the  two  honzons.  Each  of  the  observers  at 
O and  O'  will  hence  (>erceive  his  own  band,  a b or  b'  a\ 
bending  to  the  llmiu,  A B or  B A',  of  his  visible  horizon, 
and  seeming  to  have  n common  point  of  union  at  B,  the 
intermediate  portion  6 6'  being  seen  by  neither.  To  an 
oWrver  l»eiwceu  the  stations  O and  O',  the  mass  6 6' 
will  however  be  visible.  Ileu«:  a solitary  Cloud  driven 
in  the  direction  aa\  though  first  seen  at  A,  and  reach- 
ing its  maximum  of  apparent  magnitude  in  the  zenith, 
and  disappearing  on  the  other  side  of  the  horizon  at  B, 
will,  nevertheless,  though  lost  to  (he  s|>ectator  at  O. 

Again  cmetge  out  of  (he  same  point  B,  to  the  ubeerver 
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Katror-  nl  M M>on  as  it  !ias  arrived  at  6'  in  ila  oclual  course. 

Here  imdt*qjoi«5f  iKe  same  Moslem  of  apparent  chan^Tca 
as  it  did  to  the  lir»t  apcctalor,  it  will  finally  voiiish  at  A'. 
U » jui^t  ill  (his  way  that  a ('loud  stOfnctiinca  appi'am 
to  furnish  other  C!oud*(  continually,  whereas  the  su|iply 
really  comes  from  another  sky. 

AnotHt-r  (HlO.)  But  it  may  bc  oilvantajceoiia  to  the  yuunj? 

iilustiw  Meteurolojjisi  to  put  (ho  solijoct  in  imotber  of 

view.  For  this  pnr(io8c  let  G Z P Y,  2i,  bo  the 
boundury  of  the  visible  horizon,  and  at  some  height 
above  it,  let  there  be  several  parallel  rows  of  Cloud, 
situated  in  a plane  parallel  to  that  plane.  If  we  limit 
the  inquiry  in  the  first  place  to  the  three  bands  U K F, 
fi  O P,  il  I K,  the  second  being  fwind  in  the  same  ver- 
tical plane  with  the  observer,  will  pass  through  the 
senith  of  olKcrvation ; and  by  the  same  laws  of  per- 
s{iective  as  govern  a plane  higher  than  the  eye,  this 
middle  bund  will  have  the  ajipearance  of  desceml- 
iiig,  and  of  being  lower  at  the  parts  most  remote  from 
the  eye;  and  supposing  its  breadth  to  be  unilurm,  will, 
its  it  recedes  from  the  zenith,  diminish  more  and  more 
in  breadth,  as  it  Hn«n>sively  receiles  lliroiigh  the  sky. 
Tlie  bonds  1)  K F and  11  1 K,  however,  being  out  of  (he 
vertical  plane  of  the  observer,  must  assume  concave 
forms,  as  d r f,  h i k.  diminishing  likewise  in  breadth 
towanls  (}  and  P,  wliere  they  will  seem  to  unite  with 
(he  other  band.  In  like  manner  by  supposing  other 
bands.  A BC  and  Ij  M N,  to  exist,  (hey  will  be  fouml  to 
put  on  the  api>earanccs  of  o6c  and  Imn;  and  hence 
the  whole  system  of  parallel  bands,  however  numerous 
they  may  lie,  will  oil  opprar  to  converge  ami  meet  in 
opposite  points  of  the  horizon  at  G ami  P.  That 
arrangements  of  this  sort,  exhibiting  the  most  perfect 
uniformity,  arc  m>me(imes  visible  in  this  Country,  may 
be  seen  by  refming  to  the  Edittburgh  Journal  of 
Slcifttcf,  vol.  X.  p.  S3. 

(811.)  Let  us  next  imagine  another  oliscrver  to  bc 
ftitnnted  at  p,  and  of  course  with  another  visible  horizon 
Riirrmmding  him.  Of  the  parallel  baruls  of  Clouds  be- 
fore adverted  to,  the  portions  actuaity  existing  over  his 
borixon  will  Ik;  BC,  K F.  OP,  IK,  ami  MN;  but 
the  apparent  positions  of  these  will  he  d f\  dp, 
I'Ar'  and  m'  n'.  all  springing  ns  il  were  from  a common 
point  O,  and  all  widening  ns  they  seem  to  ascend  in  (he 
sky.  How  different,  therefore,  the  8p{iearjiK'C  of  (l»e 
tame  portions  of  these  bunds  to  the  (wo  ob<«crYeni ! To 
(he  spectator  at  O.  they  will  seem  to  spring  up  fnim  p, 
diverging  in  one  dirri:li<ni;  while  to  the  other  ob- 
serve? at  P.  they  will  arise  as  it  were  from  O.  and  di- 
verge directly  op]iosite.  The  phenomenon  at  P will 
aectHint  for  thi>sc  singular  forms  offloads  which  seern 
to  spring  up  from  the  horizon,  resembling  a human  hand, 
if  the  purallel  bands  l>e  ol'  less  extent  than  the  visible 
borizon,  (hey  will  still  e.vhibit  the  ssnie  tendency  to  con- 
verge ncy,  but  may  not  meet. 

Tmthtr  U-  (^12.)  To  illustrate  further  the  phenomena  of  the 

lastwiioiiof  great  banks  of  f'lmid  liefore  adverted  to,  let  A R B,  fig. 

denote  the  hmixon,  and  B a large  bank  of  C'lmid 
extending  IrcyuiKi  its  limits.  Should  this  bed  Iwve  one 
lunlbrm  thickness,  the  laws  of  y>er»y>eetive  will  neces- 
sarily cause  its  extremities  to  apjwar  depressed  ; so  that 
Mipposing  H O,  fig.  24,  to  bc  the  horixou.  and  H A BO 
a ]K>rtion  of  the  real  mas.s  of  C loud  wluisc  altitude  or 
thicknesK  is  11  A or  O B,  its  appearance  must  be  that  of 
ihe  Ncgnient  H C O,  (lie  highest  part  being  atC,  and  the 
poinls  A and  B appearing  to  unite  in  the  horizon  with 
H and  O. 


(S13.)  Sometimes  the  whole  of  the  upper  sky  is 
shrouded  with  very  dense  CImids,  the  lower  sky  through 
tlie  whole  range  of  the  horizon,  licing  yierlectly  clear. 

'Phis  arises  fnun  llie  base  of  (he  cloudy  mass  being  of  a Fpp-r  sky 
less  extent  tlian  the  visible  horizon.  Thun  if  A B,  tig. 

25,  he  the  extent  ul'  the  C'luinl,  and  11  O that  ol‘  (he 
horizon,  unless  the  elevation  of  the  C loud  be  very  Mtiaii.  himxi»ii. 
the  points  A and  U,  (hough  npparvmtly  depies)~c<l,  will 
nut  seem  to  meet  (he  horizon ; and  iiiiervaU,  H \ and 
BO.  of  clear  sky  will  exist  all  around.  Should  the 
horizontal  extent  of  the  Clond  lie  equal  or  greater  than  wti<.le»ky 
the  horizon,  its  extremities  will  seem  to  coincide  with  it; 
and  the  whole  celestial  concave  be  covered  with  Cloud  as 
in  fig.  26. 

(S14.)  Stmiclimes  one  extremity  of  a Cloud  may  One  sNleof 
apiiear  to  ttmeh  one  side  of  the  horizon,  w hile  tlic  other  horiton 
side  reinains  Hoar.  fig.  27.  In  this  cose  the  Cloud  may 
ap|iear  to  coincide  at  H.  fig.  28,  but  its  horizoDUil  extent 
living  insufficient  to  extend  to  O.  the  effWt  of  fier- 
speclivc  will  raitse  B to  l»e  depress«l,  but  not  snfli- 
ciently  to  make  il  upjwirvntly  eoincide  with  O,  atid 
lienee  a clear  space  from  B to  O will  remain. 

(815.)  At  other  times  a large  Imnk  of  Cloud  will  Via VtyoT 
seem  to  begin  at  one  verge  of  the  horizon,  ami  enulinue  ^***‘ 
to  some  distant  point  opposite,  as  A B,  fig.  29.  when 
other  det;a-lied  (Moods,  C and  I),  may  be  seen  filling  up 
Uie  remaining  interval  of  sky,  the  UsI  of  which  appears 
to  coincide  with  the  opposite  point  of  the  horizon,  the 
apparent  phenomena  being  as  tig.  .30.  Clear  intervals 
will  be  seen  between  B C and  C t>. 

(816.)  In  some  conditions  of  the  sky,  WT  see  masses 
of  Cloml  disjMWed  in  continiinus  ami  m-arly  ninturm 
bells,  retiring  succeiwively  behind  each  other,  the  shaded  tlond.  * 
ami  lower  parts  of  one  lied  hkliiig  Micoewively  the 
lighter  and  upper  parts  of  a more  diiUant.  but  appa- 
rently lower  bed.  These  beautiful  appearances  may  In* 
explained  as  follows;  I.<et  C, (*,(?,(',  fig.  31,  lie  four 
masses  ofCMoud  at  equal  or  unequal  intervals,  the  lower 
lied*.  B,  ofeacti  being  in  shadow,  while  their  upper 
parts  arc  iltiiminaled  by  the  Sun  at  8.  Now  niiliou^ 
these  different  masses  of  Clour!  may  l>c  rHsposed  at  the 
some  elevation,  their  apparent  places  will  be  by  no 
meaas  the  same,  each  mass  apjiearing  successively  at  a 
lower  elevation,  in  pro|>ortioii  as  it  is  more  distant,  us 
C'.C^.C'.C'.  lienee  the  lower  bed  of  the  first  may 
conceal  the  upper  l»«l  of  the  second,  the  lower  bed  of 
the  second,  the  upper  bed  of  (he  third,  and  m on  ; the 
whole  arrangement  putting  on  the  np|>earancc  of  steps, 
and  producing  the  most  Iwauliful  varieties  of  light  and 
shade. 

(917.)  It  is  in  Ihe  calmest  stales  nf  the  atmosphere, 
or  when  no  adtinl  rurrciU  prevails,  that  the  least  regu- 
larity exists,  (he  effects  of  a moderate  wind  being  always 
to  bring  the  masses  of  wind  that  may  be  fioaiing  in  the 
air,  into  something  like  order.  However  great  indeed 
may  be  the  regularity  of  a cloudy  sky,  it  is  difficult  not 
to  find  some  traces  of  uniformity  in  it. 

(818.)  We  are  unable  in  (he  |>resent  condition  of  our  Mesa  alii- 
kmmlcilgc  to  olfcr  an  accurate  eMimate  of  the  mean  alti*  luJe  of 
tilde  of  the  Clouds,  taken  either  in  their  sejjarate  mwlifica- 
tions,  or  as  one  great  massuf  vesicular  vapour  surround- 
ing llic  Glolie.  Contemplated  in  (he  latter  point  of  view, 
it  would  seem  probable  that  the  mean  altitude  of  the 
whole  vesicular  mass,  bears  some  relation  In  the  mean 
conditions  of  vapour  in  the  air.  both  a.s  regards  its  in- 
crease from  (he  bkiuator  to  the  Foh>s.  ami  from  the  sur- 
face of  Uie  Kurth,  through  the  higlier  regions  ol‘  the 
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Ap|»n>nt 

iiivvmuox 


>Me>ir-  alin<jA{)here  ; but  Clouds  exL<>t  throu|;h  a wide  rtuip*  of 

****’1*5'*  elcv&liun.  from  the  {n^und,  which  many  of  ihrm 

uctoslly  up  to  the  lofty  reg^iuns  wl»ere  ihe  long 

of  i'irri  exist;  nor  are  we  sure  that  the  hig:hest 
we  see,  are  the  hi{;hosl  that  really  exist. 

AlhOHlaiuf  (919  ) Nothini^  can  be  more  deceptive  than  our 
CtuiMkvrry  hohoim  respecting  Ihe  ollitudes  of  Clouds.  Tlieir  a«- 
pulnr  elevations  cuti  in  uo  way  a>sUt  us,  since  the  dif* 
fereiit  mutlihcalions  sometimes  ap|>ear  inverted  in  the  sky. 
**1  have  seen,”  says  Forslcr,“  the  Cirrus  in  tufts  moving^ 
along  rapidly  in  the  wind  below  Cirro  Cumulus,  and  even 
Ciiimilus  in  a higher  region,"  ami  we  know  too  little  of 
Metcoroingv  to  determine  whether  (he  phenomena  l>e  ap- 
pureiilur  real:  although  the  jiruliuhilily  isiimt  Itisappa* 
i.t  im>difkft*  |^„|  jy,  ilir  tVillowing  illiistralion  will  prove.  Let  A,1J,C, 
*”**■  fig.  S'i,  plate  xiii..  dencHe  resjicetively  the  absolute  positions 
of  the  Cirrus,  the  C'irru  C'umuliis.  and  the  Cumulus,  the 
C'irrus  having  really  the  highest  elevation,  and  tJie  other 
two  Clouds  occupying  their  proper  posiiious  below. 
'I'o  the  spectator  at  S,  Uk*  Cirro  Cumulus  and  Cumulus 
will  appear  projecteil  n:i  the  sky  at  U'  and  C' ; whereas 
Ihe  apparent  place  of  the  Cirrus  will  be  at  A',  below 
appartnily  the  <Alter  two  Clouds.  Agoiii,  “ 1 remarked,’' 
continues  tho  same  active  observer.  “ a long  Cirrus 
moving  rapidly  along  in  a North  wind,  not  len^hways, 
but  abreast.  At  one  end  of  it,  fibres  ]H>in(ed  backward 
to  the  North,  while  at  the  other  they  {Miintcd  to  the 
Kust.  Higher  up,  ligiit  Cumuli  passcil  over  from  the 
.South ; and  higher  still  were  flimsy,  iil>ilcftued  masses  of 
Cirro  Cumulative  Cirro  Stratus  in  an  air  comparatively 
calm ; but  they  were  found  to  be  paj^sing  over  gently 
from  North  to  West.”  Anomalies  like  frtqucuily 
occur  in  llic  pursuit  of  Meteorology. 

In!ui1iitjini«  (Slitt.)  The  inhabitants  of  level  plains  are  less  able  to 
<4‘  pUiiMi  judge  of  the  akiltiflcs  of  Clouds  than  those  of  moiintain- 
Wita  uUe  iiiifi  regions.  In  Swif»erland,  (or  example,  the  inotiiitains 
intersected  in  calm  weather  by  horizontal  bands 
rUMlIbiVan  ufCli>ada,  wIkmc  inferior  bonlers  arc  so  iiiiifurndy  termi- 
iImm  iiated,  as  to  remler  the  smallest  change  of  altitude  imme- 
diately  perceptible.  So  constant,  indeed,  are  these  condi* 
4HO  rrgitnts.  elevation,  at  limes,  that  they  remain  Ibr  days  sus- 

|>i  nded  at  nearly  (he  same  height.  1 n ascending  Ihe  sides 
of  mountains,  the  traveller  frequently  ]msses  through  zones 
4if  ( |onds,*and  rising  at  length  above  (hem,  beholds  Uie 
vaiKHjrs  of  which  (hey  are  ciunposed  spread  out  in  gentle 
I'mk  of  muiubtiouH  below  him.  Mountains  therefore,  or  poiiilsoii 
nuMiiitiUnv  iinyir  HuriHon,  form  a sort  of  scale,  by  which  at  least  tlic 

ill 


miaini; 
their  altb 


* The  fillowing  extract  from  Evelyn's  jtf-wMVr  will  W read  with 
j>le«9un!,  itllhmigh,  u onutlxr  able  wriirr  remark*,  it  »hmitd  mnitnl 
The  of  a sukUener  pidtuv  in  Burort'*  Jittered  Tk^ory  ttf  Me 

EfTtk.  “ Next  morning  »«  rod  by  M<ni^  Am/»o,  or,  as  Tulgaily 
cJled,  which  U of  ui  exrroive  Itergbr,  evrr  am] 

HRiMi  |'Ctr|iing  alwve  arty  Oowdi  with  vU  suuwy  buatl,  liU  we  hod 
C^iml*!  (u  the  ino  at  RatLtaf^ny,  tiuUt  by  Ferit^ikt  Zhrf r fur 

IIm:  uecevsnry  (vCreshtavut  of  irut-ellenm  w iDlK>s|d(aUe  a {lace.  As 
w«  aHMuled  we  entered  n very  thick,  soImI,  and  do^  Uh))’  uI'  Clowds. 
u<*‘  liioked  like  rorks  at  a liNitf  dutance,  which  Uuttd  ovnre  a mile 
in  gtdng  up ; they  were  dry  misty  vapour*,  honji^'ni;  umliwiln’d  fur 
a v.iat  thickoeKse,  aod  obHciirui^  botli  th«  amt  and  roilb,  to  that 
w«  sceraed  bi  tw  in  the  sea  rollwr  than  in  the  Ciuudes,  till,  having 

C erred  ihrMigh  it,  we  came  irtlo  it  riH>a  serene  heawo,  a*  if  w«h«d 
wu  ubuve  lui  humm  cn»vee«attan,  the  tnoualuin  aypeaitiif;  mote 
like  a grvate  island  than  joyn'd  to  any  other  hills,  for  wv  could  {wr* 
reive  i>othin)r  but  a sea  wf  thick  CkKids  ruwtii>t{  uuder  our  k-«(«  like 
hujrv  waves,  ever  now  and  llieu  suffiriing  tbe«  tap  of  eame  other 
mi’Ui:.taiiMi  tu  pvtqK.'  lhro>i|d),  which  n«  cmild  diwover  many  mile* 
ufT  ; and  Iwtwveue  some  breaches  of  the  ('loudrs  w«  couhl  sc« 
)audsk>i>v  and  villiutes  of  lh«  uibjarciit  Country.  This  was  ouo 
of  the  mmt  pbrnsont,  n*we,  and  otl'i^her  aur^nuing  uljvcts  that 
1 hod  erer  bohuU.'' 


clevttJona  of  the  denser  sort  of  Cloud*  may  be  rnra* 
Mired;  but  we  know  of  iki  example  of  its  application, 
excepting  (he  liinilcd  observations  of  Mr.  Crostliwuiteoii 
Skidduvv;  the  comparatively  low  elevation  of  that  moun- 
tain alkiwing  by  fur  the  greater  proportion  of  Clouds  to 
pass  abt»ve  it.  These  observatiou>,  continued  tor  6ve 
years,  are  loiiudiied  iu  the  lulltrwtug  Table : 

Txbi.b  CXU. 


.VltUiiAr*  oC  Clnqila. 

NuntU^ 

I'hiuiU 

AlcUodn  CWihU. 

Nuwbff 

or 

Cloud*. 

Frum  0 tu  lUO  yurtl* 

10 

Fruui  bOUtu  700  y'lml't 

416 

!00  tu  StIO 

4*2 

?OOIo  900 

367 

SOO  to  300 

til*  . 

900  to  9<i0 

410  1 

300  to  400 

179 

900  to  1000 

519  ; 

400  tu  500 

374 

1000 tu  1050 

419  1 

&t>0  tu  (Wi 

490 

Aliwe  1050  yanfr. 

V098  1 

Hence  it  appears,  that  the  uumber  of  C'louda  above 
105U  yards,  were  to  the  mimber  Woto  that  elevation, 
as  2098  to  3283,  or  os  10  to  16  marly.  TIte  thcc’ry  d’ 

Howard  not  being  known  at  the  time  tlrcsc  observntiuus 
were  made,  (lie  niotlifications  could  not  Lie  recorderl. 

(921  ) Riedoii  in  his  frequent  determinations  of  the  Aclialima- 
clcvaiions  of  the  Clouds  by  actunl  Trigonometry,  never 
found  them  bo  reach  shove  4440  fulhotns  Rouguer  places 
among  the  most  clev'ated  Clouds,  th4isc  which  he  has  seen 
to  pa.vt  300  or  400  fatlioms  above  ChitnlMirazn.  The  Rt>m.irks  of 
Clouds,  however, witich  stinicllmes  mittgle  with  the  smoke  Buugwr. 
of  volcanoes  in  (hut  region,  rise,  he  thinks,  750  tn*  9Mi 
fathoms  higher.  Flumboldt  remarks,  that  (he  large  HumWldt. 
Clouds  which  (he  inhabitants  of  the  plains  of  South 
America  see  ah<»ve  them  in  the  air,  are  contained  in  an 
atmo'pheric  stratum  of  between  lOOO  or  2000  melriV 
elevation.  Gay  Lussac  supposes  (he  principal  mans  «H‘o«yLMt< 
Clouds  to  be  sustained  at  a height  between  1 900  nnd  mc  anil 
2000  metres.  Dalton  has  found  Cirri  from  three  to  five  **^’"*‘ 
miles  above  the  Eurth  ; and  even  from  the  lolliest  ofthc 


ahUutliw  <if 
ClvutU. 


Andes,  there  are  always  to  be  seen  delicately  formed 
Clouds  of  this  modificaiUm  }>eiiciHed  oil  the  sky.  The 
Clouds  nf  the  inackerebback  sky  appeared  to  Dulton 
almost  as  distant  from  the  lop  of  a high  mouiilain,  as 
from  the  valley  beneath.  Aeronauts  have  ascemle^]  so  Arrounuts. 
high  that  the  large  Cumuli  formed  in  the  lower  sky 
have  appeared  like  “ small  silvery  specks,'*  but  m>  one 
has  ever  approached  the  lolly  regions  where  Uie  lighter 
modifications  abound.  Gay  I.usaac  and  Riot  fonml  at  *°*l 

the  height  of  4000  feet  a horizontal  strutuin  of  ( loud#, 
whose  upper  suHace  was  liirmed  into  gentle  swell*. 

Rut  all  these  measures  are  tiw>  vague  utid  undefined  to 
satisfy  the  present  wunls  of  Meieorokigy.  The  pro- 
gress of  this  department  of  knowli'dge  may  eventually 
disclose  to  us,  nut  only  the  mean  altitude  of  the  C’hnids, 
but  help  lUi  to  inquire,  whether  the  cbilcreiil  mciilifi- 
cation*  do  not  vary  in  elevatinn  with  (lie  climate  and 
the  sea.son.  and  have  not  dificrcnt  elcvutHHis  over 
ditferent  soils,  and  whether  the  sea  does  not  modify  in 
some  way  the  altitudes  of  (he  Clouds  that  pass  alwve  it. 

I.#e*!ie  has  made  an  ingenious  theoretical  attempt  to  de*  Iwdi/g 
termiae  the  mean  altitude  of  the  Clouds,  by  means  of  a thwrvtical 
liimmla  founded  on  certain  consideration.*  of  the  den-  ^*™l**- 
sity  and  hygrtwnetric  comlitions  of  the  air. 

(822.)  While  these  difficulties  exLsi  respocltHg  <he  ^ 
proper  altitudes  of  the  Clouds,  our  judgments  become  in  terauusd. 
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a grtater  degree  perp)eK<’d  with  regard  to  their  dis- 
tauceif.  The  union,  indeerl,  is  so  intimate  between  dis* 
tance  aurl  mairnittKie.  that  it  is  necrasarjf  one  of  these 
clrmeiiis  should  be  known,  before  the  other  can  be  He* 
termined.  If  a Cloud  be  presented,  and  an  imaginary 
right  line  be  dmuui  from  the  sUuiun  of  the  obtw^er  in 
the  surface  of  the  Cloud,  no  rslimate  can  thence  be 
formed  respecting  its  dt&tuiice.  Clouds  are  seldom  so 
stalionnrv  as  to  |>prmit  the  oniinar)'  Trigonometrical 
methods,  by  two  oftseners  taking  angles  of  elevation 
at  the  extremilio  (»f  a known  base,  to  be  applied  to  them 
with  any  thing  like  success.  The  apparent  position  of 
a Cloud  in  the  celestial  concave  can  in  no  way  a-ssist  ua 
in  determining  its  rlislauce  tron>  iis.  To  the  obser.er 
at  O,  fig.  4.  plate  viil.,  the  Clouds  C and  O'  have  both 
the  same  apparent  place  I*,  and  consequently  no  esti- 
mate can  be  format!  of  the  distance  of  either,  if  indeed 
other  circumstances  jrennil  us  to  distinguish  one  Cloud 
from  the  other. 

(843.)  .-Vn  example  of  a deception  with  regard  to  dis- 
tance frequently  takes  place  during  a shower,— the  rain 
falling  nearer  to  us  than  we  expei*ted.  Forsuppo>e  the 
real  place  of  the  C loud  to  be  at  r,  Hg.  40,  plate  xiii.,  while 
its  apparent  place  is  at  l.ihe  observer  imagines  the  shower 
will  descend  from  I,  whereas  the  real  place  where  iltalla 
will  l)e  i.  It  may  indeed  l>e  inferred  generally,  that  Clouds 
are  almisl  always  much  nearer  to  us  ihao  they  appear. 

(8*24.)  The  magnitudes  of  Clouds  are  open  likewise 
to  equal  uncertainty.  A single  mass  of  Cloud  may  con- 
siat  of  only  n few  atoms  of  vesicular  vapour,  or  it  may 
extend  far  leyoiid  the  limits  of  the  visible  horiaon,  por 
lions  of  the  same  Cloud  affunliiig  an  object  of  contem- 
pblion  to  the  Inhabitants  of  very  dhianl  places.  There 
seems  no  method  of  deducing  in  practice  tlie  absolute 
dimensions  of  Clouds  from  tlicir  apparent  dimensions  ; 
nor  are  we  able  ut  any  lime  to  contemplate  more  than 
two  of  these  dimensions,  the  third  being  either  coo* 
cealwl  entirely  from  onr  view,  or  so  altered  from  poai- 
tiort,  OS  to  prevent  us  litmi  arriring  at  any  definite  con- 
clusions respecting  it. 

(84j.)  The  ap])arent  magnitude  of  a Clouil  may  vary 
either  from  alteration  of  distance,  a ctiange  of  its  abso- 
lute dimensions,  or  from  dilfert'nce  of  elevation.  Sup- 
pose K (i,  fig.  17^  plate  xiii.,  to  be  a t loud  of  some 
iletorminute  form,  whose  actual  path  in  the  air  Is  ft  A. 
To  the  s{M>ciator  at  S,  tlits  Cloud  vrill  apfwar  iwtijected 
on  the  sky  in  ii  f;  :md  if  wesiippuHe  ilie  real  magni- 
tude ol  the  Cloud  to  remain  uncimiiged,  during  the 
whole  time  of  observation,  at  the  moment  tlie  Cloud 
cccupie?»  ll»e  pmilum  E F,  ib  place  on  ll»e  celestial 
vault  will  be  ef;  and  when  it  arrives  at  U E,  its  ap{ia- 
rent  length  rm  the  sky  will  be  Zr  While  Uie  Cloud 
tlierefijrc  has  preserv^  a constant  length  during  its 
absolute  truu^iat^()u  from  (t  to  D.  it  will  have  seemeil 
every  iiuiiani  lo  have  iiu:rea.ved  in  length,  in  its  passage 
from  G lo  Z.  and  during  the  liirve  it  occupies  li»e 
xeailh,  it  will  sc^m  greater  still.  An  the  Cloud,  how- 
ever, gradually  retires  trom  that  |>oint,  its  apparent  mag- 
nitude will  gu  oil  diminishing,  until  it  is  reduced  to  its 
orginal  dimensions  ut  A.  An  apparent  change  of  vo- 
lume. therefore,  is  no  evidence  that  any  alteration  of  the 
absolute  dimensioas  of  a Cloud  has  taken  place.  The 
apparent  magnitude  of  a Cloud  inoy,  however,  tometimes 
be  less  in  the  upper  sky,  than  in  a lower  region  tliereof; 
and  the  point  m the  sky  where  a given  Clo^  may  have 
the  greatest  apparent  magnitude,  will  depeml  ow  the 
particular  figure  of  the  Cloud. 


(826.)  W'e  are,  in  like  manner,  incapable  of  judging 
of  the  real  forms  of  Clouds.  There  must,  imleed,  ^ a 
great  difference  between  the  real  and  apparent  forms  of  ^ 

the  same  Cloud,  nor  can  wc  by  any  means  deduce  one 
from  the  other.  The  forms  of  Clouds  must  neces-  th, 
sarily  be  subject  to  considerable  changes  from  av'ariety  of  fl«ene-«  its 
causes,  some  of  which  are  aliMilute  and  others  only  ap^iu-  sjipwert 
rent.  The  absolute  changes  an*  those  which  result  from 
a real  altemiion  in  the  whole  mass  of  ( loud,  and  the 
apparent  those  which  arise  from  altered  circumstances  of 
position.  The  same  Cloud,  it  is  manifest,  must  put  on 
different  appearances  in  different  positions  ; and  to  dif- 
tierenl  observers  at  the  same  instant,  it  must  present  diver 
silies  of  form.  Nor  do  these  changes  relate  lu  figure  only 
but  to  colour  and  all  the  varieties  of  light  and  shade. 

(827  ) Supposing  no  absolute  change  of  form  to  take  KflWt*  of 
place,  an  alteration  of  position  in  a Cloud  must  at  once  shiTaboi^ 
communicate  some  diversity  of  appcarauct*.  The  same 
Cloud  at  20^  of  elevation  cannot  present  the  same  form 
and  the  same  disposition  of  light  and  shade,  as  when  it 
has  attained  an  elevation  of  30^  At  the  first  elevation 
A,  fig.  5,  plate  viii.,  may  appear  lo  be  its  loftiest  sum- 
mit; but  at  the  second.  B,  ill  a much  lower  region  of 
the  Cloud,  may  seem  to  lie  so.  Tlie  whole  surfricc 
visible  tram  A to  C in  the  lower  Cloud,  becomes  changed 
from  B to  D in  the  higher.  The  entire  as(»ect  of  the 
Cloud  may  from  this  single  circumstance  be  changed. 

Acnrrenl.  moreover,  by  transporting  the  whole  mass  of  a Ofaeunma 
Cloud  from  one  region  of  ific  sky  to  anolher,  wiilmut 
any  ahaohite  change  of  elevation,  must  produce  sume 
changes  in  its  appearance;  and  an  alteration  of  wind  of  the  tlcv 
may  bring  new  surfaces  into  view.  tottwutlirr. 

(828  ) But  the  absolute  funn  of  a Cloud  may  change 
every  instant,  cither  bv  new  accessions  of  vapour,  or  by 
parts  of  the  Cloud  being  dissolved.  The  density  will 
thus  be  varied,  and  lire  position  of  the  centre  of  gravity  mattar/if  In 
become  sensibly  changetl,  ami  its  buoyancy  altogether 
altered.  Its  stability  also. — an  intjuiry  which  has  been 
hitherto  singularly  neglecietl,  must  liiiring  these  interest-  Cenirror 
ing  traiisitiuns  be  every*  moment  altered.  Sudden  cun-  gravity  on] 
densations  moy  so  far  alter  the  circiim^luuces  of  a ('loud,  'tslwlfry 
as  materially  to  change  the  comlitions  of  ila  eqiiilil>nuiu : ^ ' 

and  cases  may  occur  wherein  a stable  eijuilibr.um  may 
be  ciHiverted  into  one  (hat  is  unstuide,  or  rtrr  rersd.  ond 
thus  prrpore  the  way  for  new  varialions. 

(S29.)  The  action  of  a current  may  ul.so  cumniuni-  A runriit 
cate  lo  a Cloud  n rotary  moliem  oboiit  a vertical  axis,  '"ay 
and  thus  by  another  mode  diM.-lose  new  surfaces  to  view . *^*“***v  * 
To  ftersous  situated  in  different  lucalities,  the  same 
Cloud  must  present  very  rlifferenl  ap}iearauces,  nut  only  The  unw 
with  regard  to  its  entire  form,  hut  also  in  the  arrange-  C'Uiud  idav 
ment  of  its  parts.  Thus,  in  fig.  *i,  plate  viii.,  a Cloud  l'r»*»«it  d‘i- 
mav  be  placeil  between  the  ohservers  A and  B.  To  one 
of  them.  A,  the  surface  presented  may  appear  illuminalcd  ihttsmin  in 
by  the  Sun,  while  the  other  surface,  to  B,  may  be  en-  difbrrvnt 
tirely  in  shadow.  The  general  forms  of  the  two  sur-  hwahhe*. 
faces  may  also  be  very  ditrerent ; and  as  the  Cloud 
moves  towanis  one  spectator  or  itie  oilier,  new  pltruo- 
metia  must  he  continually  discinseil. 

(890)  Very  oUen,  what  appears  to  be  the  superior  Dr»fSKii» 
limit  of  n Ckiud.  is  no  other  than  the  border  which  is  T«Ut:vei« 
nearest  to  the  eye  ; whilst  that  which  we  regard  as  Uie  " 
infeiior  bed,  is  reollv  the  edge  most  rcmoveil  from  the 
obaenrer.  Thus  in  fig.  7,  th^gh  S be  really  the  sum- 
mit of  the  Cloud,  t(»  the  observer  at  E,  the  point  A will 
appear  the  most  elevated ; and  B,  which  U only  the  pua- 
terior  bonier  of  the  Cloud,  will  seem  u>  put  on  tlie 
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HMsbr-  appnninct  of  its  base.  The  same  system  of  dooH** 
oiogy.  m$y  herice  sppesr  to  otic  observer  under  very  different 
circumstances  from  w!ial  they  do  Ui  aiiolher. 

Oveatwi  (bSI.)  A Cloud  when  trausporled  by  a current,  will 
horuantal  nlways  eiert  an  effort  to  jeet  tta  greatesi  horisoulal  a&is 
into  the  direction  of  the  wind  ; ami  hence  tfie  aairse  of 
ilirtetiwu  of  wiiKl  ou^ht  to  determine  the  direction  of  the  ^rratesL 
viiid.  horizontal  diraetuiion  ol  a CIcHid.  A current  may  so 
A CIoimI  act  as  to  cause  a Cloud  to  advance  or  recede  in  a right 
may  aj-peur  frf»m  the  eye  of  the  observer,  and  thus  pve  to  it  the 
vrKcer^ly  »PP^**^”ce  of  being  stationary.  Thus  w hile  seeming  to 
to  motion.^  be  at  rest  as  a m&vs.  its  uppamit  figure  and  magnitude 
may  undergo  considerable  changes  nieiely  from  altera- 
tion of  distance. 

Appurnt  (f^-)  The  apparent  permanency  and  stationary' 
l>rnnantMi<y  aspect  ofa  Cloud,  is  ofleii  an  optical  deception,  arising 
^0  l.loud  from  the  solution  of  moisture  on  one  side  of  a C-tood. 
dcddece^  as  rapidly  as  it  is  prccipitaieil  on  the  other.  This 
tion.  A phenomenon  continually  taking  place  among  mouu- 

tuins,  or  upon  iiills  by  the  sea  svde.  the  Clouds  upon 
their  summits  apjiearitig  immovable,  while  a strong 
wrind  has  l>een  acting  upon  them  all  the  time.  The 
vapour  transported  by  the  wind,  is  precipitated  by  the 
coid  contact  of  the  mountain  ; and  when  carrier!  beyond 
the  cause  of  condensation,  it  again  exhales  and  dis- 
appears. Similar  causrs,  Mr.  Daniell  remarks,  may 
operate  on  either  skie  of  the  platies  of  precipitation,  at 
different  altitudes  tn  the  atmosphere,  the  va|H)ur  being 
rontinually  condensed,  and  as  continually  rcdiseolvcd  in 
the  act  of  precipitation,  the  Cloud  remaining  all  the 
time  stationary  and  unchanged. 

Clondf  (bS3.)  Another  effect  of  an  analogous  kttid  is  that 

"srTw  Ov  successioti  of  Clouds  continues  In  roll 

otitsjn«r-  onward  from  the  distant  horizon,  without  appearing  to 
ingttf  pan  be  able  to  pass  beyond  a particular  point,  la  the  Xtii 
a jwrticuW  volume  of  the  Ediiiburgh  Journal  of  Hcimce,  reference 
r***''^-  is  made  tn  a case  of  this  sort,  at  Mount  Kdgecumbe 
in  Devonshire,  an  illiistratiuii  of  which  is  given  in  fig. 
K\ani|  Ir.  jj^  „ About  noon,  on  the  I Ith  of  May, 

a C'irro  Cumulus,  of  a very  dense  aud  definite  character, 
was  perceived  to  come  from  the  verge  of  the  Western 
horizon  with  a moderate  velocity,  and  after  passing 
at  a small  elevation  above  the  woody  summit  of  the 
mount,  vanished  in  the  pure  and  cloudless  air  over 
the  tower  on  the  distant  promontory.  The  moving  mass 
formed  a cuiilinuous  Cloud,  accommodating  itself  to  all 
the  changes  and  ineqiialilies  of  the  land.*  Over  the  sea. 
however,  not  a Cloud  was  to  be  »een ; but  on  the 
iCastern  side,  nearly  over  the  flag-staff,  Ute  Cloud  was 
perceived  tn  form  agoin,  and  with  a steady  and  uniform 
velocity  to  roll  its  volumes  at  nearly  the  same  elevation 
above  ilic  land,  until  it  was  again  lost  in  the  furthest 
verge  of  the  Eastern  sky.  Frwn  the  W'est,  therefore, 
tliere  continued  iiKessaitily  to  come  forth  large  and 
visible  volumes  of  Cloud,  which  became  dissolved  in  (be 
air  Just  where  the  sea  began  to  exercise  its  influence 
upon  them ; and  where  the  water  lost  its  power,  just 
above  the  flag-staff,  the  vajiour  bccuine  again  condensed; 
«o  that  over  the  sea.  between  tlie  extremities  of  the 
C'louds.  a pure  and  cloudless  sky  prevailed ; whilst 
over  the  land,  on  both  sides,  ih?  moving  masses  con- 
tinued their  courses  tor  upwards  of  two  hours,  it 
WU.S  most  interesting  to  watch  the  gradual  progress 
of  the  Cloud  on  the  W'estern  side;  how  steadily  it  ad- 
vanced with  tile  gentle  South- W'esl  wind  ; how  it  roain- 


* A vmah  poitiim  only  of  die  ksd  it  thevn  in  the  ftgurt. 


tained  its  chnracter  and  form  up  to  a particular  point ; M«(eqr» 
and  liow  soon  it  became  lost  in  the  brilliant  expon.se  of 
sky.  when  the  temperature  of  the  jica  iK^gim  to  exercise 
iu  power.  Now  and  then  a denser  |V)rtion  of  the  mov- 
ing column  would  detach  itself  just  before  it  reachtxl  the 
tower,  and.  passing  on  with  the  breeze,  seemed  to  main- 
tain an  ineffectual  struggle  with  the  influence  of  the 
water  below  ; but  gradually  losing  its  dimension.4  and 
form,  would  at  last  vanish."  Fig.  1 1 is  a case  of  a similar  Other 
kind,  but  the  Ckmds  were  forn  ed  in  detached  masses  “•"’P**** 
on  the  right-hand  hill.  In  fig.  13.  the  Clouds  appeared, 
on  U»e  foiilrary,  in  detaclud  mas.ses  over  the  left  hand 
hill,  and  a separate  bank  was  formeil  on  each  of  the 
peninsulas  on  llte  oilier  side.  In  fig.  14.  the  Clouds 
were  of  a very  den<^  kind  over  both  hills,  and  their  con- 
nection wa.v  maintained  by  a narrow,  continuous  band  of 
Cloinl  of  a less  dense  kind  over  the  sea ; whibl  in  fig. 

15,  the  wimle  cloudy  mass  exhiliited  the  tbrm  of  a 
perellei  bed.  having  a smaller  density  in  the  miikllc 
^han  at  its  extremes.  All  lltese  observations  were  made 
during  the  day.  Fig.  16,  however,  illusinites  an  ob- 
servation made  on  a beautifully  serene  evening,  at  nine 
on  the  *i5th  of  July,  the  Clouds  being  formed  over  the 
sea,  whilst  the  air  over  the  land  ren  sined  perfectly 
clear.  Jn  some  of  the  former  figures  of  the  same  plate, 

Clouds  were  formed  on  one  side,  and  mUts  only  on  the 
Ollier,  the  two  seeming  fjerfiKily  uniieil.  A beaulirul 
example  of  condetiBalion  is  given  in  fig  8,  plate  vjii.* 

(834.)  While  mountains,  however,  commonly  occa-  Motmivna 
sioncofidensation,  there  are  examples  in  which  they  seem  (ocmiiines 
to  cause  the  Clouds  to  disfwrse,  Mr.  Bakewell  records 
an  instaoce  of  Clomfs  driving  towards  Mont  Blanc, 
which  seemed  to  hide  it  entirely  from  view.  On  Im.h 
orrival  nearer  the  mountain,  the  cloudy  masses  dis- 
appeared as  rapklly  at  a given  point,  as  they  advanced  ; 
and  although  volumes  of  Cloud  continued  to  move 
towards  the  tnouiitain,  it  remain  I'nllianlly  illuminated 
Uie  whole  day  It  seemed  a.s  though  the  North  wind, 
striking  against  the  mountain,  rvpellerl  the  Clouds; 
although  a current  of  warm  air  from  the  South  might 
have  met  that  which  proceeded  from  tlie  North,  dissi- 
pating (lie  Cloudy  ma.'>^cs  befure  they  could  reach  the 
Somliern  range  of  mountains  in  the  Vale  of  ( hamouiu. 

(835.)  doud.s  are  sometimes  foimeil  i«  stanlaneouHly.  Cluucb 
Saussure  remarked  an  in.slance  of  the  sort  in  one  of  his  v^xnetunet 
Alpine  journeys.  From  the  side  of  a lofty  mountain,  *•** 
he  obaerved  the  almonphere  fielow  to  l»e  perfectly  clear; 
but  tn  an  instant  Clouds  became  funned  of  two  or  three 
fathoms  length.  So  lung  as  (he  weather  remained  fine, 
these  Clouds  ascended,  diminishing  a.s  (hey  rose,  and  at 
length  dissolving  entirely  in  tlie  air.  W hen  rain  waa 
indicated,  the  cloudy  volumes  were  augmented,  some- 
times in  the  place  of  their  original  formation,  and  at 
other  times  during  their  ascent  in  the  air  ; end  some- 
times whilst  the  vesicular  masses  descended  over  the 
side  of  the  mountain. 

(836.)  A spectator  in  an  elevated  region,  as  A,  fig.  9,  nifllyrui  • 
may  beludd  masses  of  Cloud  diatribulcd  in  the  atmo- 
sphere  with  very  great  diversity  at  different  elevations, 
and  presenting  all  the  characteristics  of  a beautiful  sky.  «( diffvicut 

etevatiuna. 


* Humt->o)<!t  remvkrd  in  ib*  CordiUvrM  of  th«  And«(,  that  the 
eonical  monntainii,  such  u('-utapui  aacl  Tungiirahua,  aie  oOvuer 
Mva  mare  five  fnirn  CkiuJii,  lhan  ibou;  inrHiataiDH,tt‘e  tuna  uf  which 
are  litoken  into  bnatly  joints,  like  Antis^na  sih)  iVhincoa ; hut  the 
Peak  of  Tciirnffe.  ootwith^sQiting  its  (lynmidat  Cam,  It  a (orat 
Mrt  of  ll(«  year  enT«li»^>i-<l  w *a|)our,  and  is  eonetinsea  invMibk 
for  wvrral  w«-cks  fiom  the  road  of  Santa  Crus,  : 
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Mrtec.r-  To  utiolbcr  olwrver.  howov<*r,  at  a lower  elevation,  ns 
nt  B.  the  whole  canopy  Heaven  may  appear  entirely 
Bhrmnled  with  ClonH,  exhibitinof  no  diversity  whatever, 
vdllt*-^  A single  Clmnl  in  the  valley  nmy  conceal  the  upper  sky 
^rcoii-^  from  the  obse\r*’r  beneath,  while  the  >«peclalnr  on  the 
crai  muny  mountain  may  contemplate  the  musa  of  CltMid  below, 
in  «ip|»f  with  all  itH  ipeiiMe  utMlulalion^,  yet  den^e  and  compact 
•k>  .«tl«ve  cunceuUnje  the  valley,  but  pcrmitiinir.  I»crhuj«.  an 

entirely  unclouded  axure  above.  Sir  II.  Davy  recortU 
an  inMance,  in  one  of  his  intereatin;:  [wetlcm.  of  a Cirro 
Cumulua  apprarinq:  in  this  way,  and  disdoHinir  ailver, 
ffTcy.  and  blue  tints  of  the  most  exquisite  beauty,  the 
sky  above  la'iiijs  entirely  cleor. 

(S37.)  Sometimes  when  a l<*wer  stratum  of  ('loud  is 
broken  up,  another  layer  becomes  visible  above  it.  'Phus 
in  fi".  lO,  the  speciator  at  S may  perceive  throu|fh  the 
openin''  of  the  Clouds  at  A.  nnrvthcr  mass  of  C'lmul 
flcmtinjr  alKWe,  and  of  whose  existence  he  had  no  idea 
before.  Sometimes  these  openinjrs  are  very  numerous, 
and  the  liigher  Clouds  which  are  disclosed,  pve  to  tl^ 
6-w  Cloud  sky  an  indistinct  character.  This  takes  place  not  only 
in  the  ttpper  sky,  but  at  every  elevathm.  In  the  lower 
cvjl«m.i!»cr  rejirions,  a fine  ('utnnlus  at  A,  fi‘j.  1 1,  may  l»e  concealed 
from  the  obsencr  by  an  indistinct  mass  of  Cloud.  B. 
This  latter  Cloud  may  breitk  up  entirely  and  disclose  the 
whole  ('ntnuliLs  lu  view  ; or  it  may  he  partially  revealed 
by  its  breaking:  up  into  detached  nuisses,  nnd  pre«cnt> 
inpr  an  uncertain  character,  somewluit  like  fi|j.  H, 

(’i»3tl.)  Tlio  motions  of  Clouds  make  known  the  exist- 
ence of  difiVrently  directed  currents,  at  different  altitudes 
iTmnfnpxiHt'  >0  the  atmosphere.  A stream  of  air  may  brinjr  a Cloud 
vnrvofvtTy  from  the  North,  and  in  its  course  it  may  meet  w ith  a new 
•lifR-rttit  current,  which  will  transport  it  to  the  East.  In  some 
cumiit*.  otfjpf  rcaiott  *(  tniiy  Ik*  impelled  in  a new  direction 
ditTereiit  from  the  preceding:,  i^netimes  ditferent  Clouds 
may  lie  seen  truvetlinj^  in  very  different  paths  throuu:h 
the  air,  and  ppvinij  a very  inlerestinj'  aspect  to  the 
sky,  as  in  ftgr-  arrows  denntiii(;  the  directions 

in  which  the  Clouds  proceed.  The  ascent  and  descent 
of  ('loiids  in  the  air.  prove  also  the  existence  of  verti- 
cally Bscendini'  and  venicsdly  descemliiiff  currents. 
Clouds  move  horitonlally  also,  far  Iwyond  the  limits 
of  the  visible  hori74m;  and  likewise  in  directions  having 
various  dejrrees  of  obliquity.  .\n  inclined  current  may 
bring  a Cluml  into  contact  with  the  ground,  while  ano- 
ther may  tnm«j>ort  it  into  a loftier  region  of  the  air. 
Deluc  saw  a very  clcvaled  Cloud  ilescond  with  rapidity 
to  the  Earth  and  dischargje  n violent  shower  of  rain; 
after  which,  with  e<iual  velocity,  it  remounted  to  its 
original  eleratiou.  Tlie  cause  may.  however,  have  been 
Electricity.  In  ascending  or  descending  in  consequence 
uf  altered  circumstances  of  density.  diffV-rent  currents 
may  give  to  a Cloud  very  differoiil  bearings  in  the  sky. 

(b39.)  Columns  of  i^moke  conRrm  also  the  same  in* 
terestiiig  fact:  and  tig.  U is  an  example,  observifl  by 
Mr.  Lauder  Dick  in  July  1917,  of  the  smoke  of  ignited 
furte  on  on  emiueuce  several  miles  disuxnt,  which  alter 
curling  gently  upwanls.  w*as  caught  by  an  under  stream 
of  wind  nnd  carried  seaward  in  an  F'uslcrnand  Western 
direction.  ABer  proceeding  in  this  course  Ibr  several 
miles,  and  gradually  increa.sing  in  elevation,  it  came  at 
length  within  the  influence  of  a counter  current  blowing 
from  West  to  East,  which  drove  it  biick  at  an  angle  so 
acute,  ns  to  give  to  the  Cloud  the  appearance  of  an  arrow, 
and  defining  >crv  peecisfly  the  line  n b which  se]>araied 
the  two  currents  from  each  other.  The  Cloud  moving  on 
to  d,  was  acted  on  by  a less  violent  current  from  the 
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South'East,  which  transported  it  to  the  opposite  quarter 
of  the  Heavens,  where  it  was  eventually  lost.  A Cloud, 
it  is  obvious,  might  have  been  acted  <m  in  the  wrnie  way. 

Small  balloons  have  lieen  ein]>toy<Ml  for  making  known  KmalltMl- 
the  existence  of  currents.  luom  aU*. 

(840.)  Masses  of  Cloud  of  very  dilfcrenl  characters  loBBeula. 
ore  oBen  brought  into  absolute  or  apparent  contact  with 
each  fUher.  by  the  adion  of  currents,  or  altered  cirenm-  ' ' 
stances  uf  density  in  tiw  air.  'J'hese  combinatinmi  are 
soineUmes  distinguished  for  their  variety  and  Iwauty. 

If  we  suppose  ^1  and  N,  fig.  1,  plate  xtv.,  to  lie  two  produriM by 
masses  of  Cloud,  acted  on  by  curents  in  the  tlireciious 
A and  R,  a junction  nt  some  |Kiint  or  other  may  pro. 

Imbly  take  place,  and  u new  muss  of  Cloud  be  formed 
at  O.  The  two  musses  united  inav  (hen  move  uu  in 
obedience  to  the  i^trongirr  current,  or  an  iolermediate 
course  be  punuicd  by  the  ncci*saBry  cuinposhion  of 
forces.  A union  may  result  also  lirom  ma.sses  existing 
at  ilifferent  elevations,  but  nuiving  with  imequai  vekw 
cities  in  parallel  directions.  A amt  R,  fig.  the  swiBrr 
overtaking  the  slower,  and  u junction  of  (tie  two  Clouds 
taking  place  at  O,  exhibiting  (piile  a new  ap])earance 
to  the  r\e. 

(84  I.)  .\llcr«l  cirrumsinnees  of  density  may  likewise  Iw 
prodiiee  very  lieautifiil  examples  of  inosculation.  twojtof 
Cumiilns  with  a Cirro  Stratus  may  l»e  situated  as  in  **^‘°*‘T* 
fig.  3.  aiMi  B change  of  density  may  either  cause  (he 
(^imutus  to  ascend  in  a mass  ami  join  tl»e  ('loud  above 
il ; or  the  Cirro  Stratus  may  descend  to  a lower  level  ami 
meet  tlie  Ciimultis.  producing  in  either  case  an  aiqatir- 
ance  n'sembling  fig.  4.  A Cumulus.  Cirro  Cumulus,  ^ . 
and  Cirro  Stratus  may  also  exist  iis  in  tig.  b,  and  a mass  ^xjinijOes. 
be  formed  from  the  same  cause,  o%  in  fig.  fi.  Frc 
quently  light  and  delicate  Cirri  dcKcend  u(hmi  the  sum* 
mils  of  Cumuli  ns  in  fig.  7,  disclosing  the  roost  beautiful 
union  of  opposite  densities  and  ilirins.  On  the  other 
hand,  a Stratus  may  inosculate  with  the  ba.se  uf  n 
C\imulus  and  conceal  it  a.s  in  fig.  8.  At  other  times  a 
Cumulus  may  be  seen  with  its  summit  etil  off' aa  it  were 
by  a perfectly  horizontal  stratum  of  Clouds,  so  us  fn 
give  to  it  the  form  of  u table  mountain,  as  in  fig.  0. 

Sometimes  a ('irro  StraUix  intcrmittgles  with  the  b:isc  of 
a Cumulus,  but  (his  ia  o('  rare  oocurrcnce.  and  but 
imperfectly  represented  in  fig  10.  The  inosciilutions 
resulting  from  changes  of  density  are  very  slowly 
produced. 

(84*4.)  Rut  these  inosculations  may  be  ap|iareni  ami  InoscuU- 
not  absolute.  The  former  may  only  alter  tire  Rp)H*ar-  »■»} 
ance  of  the  nky;  Irut  the  latter  not  oidy  changes 
appearance,  hut  some  phenomena  result,  such  as  rain,  ** 
hail,  or  thunder,  .\ppamit  inosculutions  take  place 
when  Clouds  are  brought  into  nearly  u right  line  with 
the  eye  of  the  observer,  but  are  still  separateil  by  some 
interval  frvun  each  other.  Thus  to  the  »|»ectalor  at  S,  Eumple. 
fig.  1 1,  the  two  Clouds  M and  N may  ap{»enr  in  con- 
tact with  each  other,  though  there  is  really  a great  dis- 
tance between  them;  but  to  the  spectator  at  I*.  no 
inosculation  lakes  place.  Forster  irrenlions  fliiU  a Oiw  CWikI 
Cirro  ('nmulus  may  sometimes  be  seen  under  a .spread*  »ppv*»ong 
ing  sheet  of  Cirrus  of  a milky  apfrearance.  like  u baa- 
relief,  as  in  fig.  12.  This  was  no  doiilu  an  apparent  rttief. 
inosctilation.  A series  of  Cumuli  appearevl  in  like  man- 
ner <m  a dark  nnd  dense  bank  of  Cloud,  auinewlml  like 
fig.  13.  Fig.  1.  plate  xv.  is  an  example  of  two  Clouds 
brought  into  absoltite  contact  with  each  other,  and  in 
front  of  them  a long  band  of  thin  Cloud,  seemingly 
uniting  them  together,  b«l  which  was  prolnibly  an 
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Apparent  tnosciil&tinn  only.  Fi|T-  2 is  an  example  also  of 
apparent  inosculation,  where  f’im  and  a thin  transparent 
coat  of  vapour  were  rieciderily  in  front  of  a mackerel- 
back  Akv.  Fig^.  3 is  an  instance  stwnewhat  of  the  same 
kinri.  Fiifs.  4 and  5 are  examples  of  banks  of  C'loud 
in  apparent  inosciHation  with  other  Ckmds  behind 
llicm. 

(^3.)  Clouds  sometirrres  inosculate  with  smoke. 
Ilowani  mentionB  severul  cases  in  his  Journals.  **  The 
smoke  of  Lortdon,’'  he  observes,  **  when  paasingr  away 
in  a body  swelled  up  into  distinct  Inraps,  each  of  which 
inosculated  at  its  summit  with  a small  C'loud.  Groups 
of  the  t.'umulo  Stratus,  the  Cumulus,  and  Cirro  Stratus 
occupied  the  South  part  of  the  sky  attracting  the 
smoke.** 

(844.)  Showers  resulting  from  inosculation  are  oAen 
mention^  by  Howard.  '*  A Cumulus,”  he  says  *'  in- 
osculated with  a Cirro  Stratus  and  showers  prevailed. 
A large  Cumiilnii  iiioaculuted  both  with  a Cirro  Cumu- 
lus and  a Cirro  Stratus,  and  a Nimbus  appeared.” 

(B4b.)  It  is  from  the  inequalities  of  light  and  shade 
which  IIn:  Clouds  display,  that  we  derive  all  our  notions 
respecting  their  apparent  dimension.s  in  space,  and  also 
of  tlieir  great  irregularities  of  form.  Composed  pro 
liably  of  vesicles  capable  of  intercepting  in  some  degree 
the  passage  of  light,  the  manner  in  which  they  are  dis- 
posed, as  different  circumstances  of  temperature  and 
humidity  prevail,  must  necesaan'ly  produce  masses  of 
very  great  diversity  of  form ; and  as  the  causes  them- 
selves are  for  ever  varying,  their  figures  must  be  per 
petually  changing;  and  hence  it  is  that  the  most 
cxjiert  artisl,  when  endeavouring  to  delineate  a beauliful 
Cloud,  finds  its  figure  and  very  character  altered  in  a 
single  instant  of  time : and  while  he  is  seeking  only  to 
catch  the  general  attributes  of  a Cloud,  the  shadows  and 
brilliant  points  it  displayed  are  totally  changed ; what 
was  light  is  become  darkened;  and  parts  that  were 
shroud^  ill  shadow,  are  now  adorned*  by  the  rays  of 
a glowing  Sun. 

(946.)  But  the  shadows  which  are  disclosed  amkist 
this  great  system  of  changes,  are  nevertheless  subject  to 
the  laws  that  govern  shadows  in  general.  Wherever  (lie 
Sun  and  a Cloud  may  be  situated,  some  portioii  or  other 
of  the  vesicular  mass  must  present  a shadow.  It  may 
be  that  the  whole  surface  which  it  turns  to  the  eye  is 
in  shade,  or  a portion  of  it  only,  sometimes  its  upper 
part  and  sochetimes  its  lower;  but  however  the  sha. 
dows  may  be  disposetl,  there  is  something  to  invite 
a(Cenlion«  something  especially  which  it  may  be  well 
for  the  young  Meteorolc^isl  to  dwell  on. 

(847.)  Let  us  lake  as  a first  example,  the  case  of  a 
Cloud  whose  section,  passing  through  the  Sun  at  S, 
fig.  6,  plate  xv.„  is  A B C D.  To  a spectator  at  M,  the 
portion  of  tlie  Cloud  A O will  be  luminous,  the  points 
A,  B appearing  strongly  tipped  with  the  solar  light. 
The  hollow  portion,  however,  of  the  Cloud  from  A to  B 
will  appear  dark,  particularly  on  the  side  next  A,  and 
so  also  will  the  portion  from  D toC.  The  light  striking 
on  different  parts  of  a cloudy  mass,  must  therefore  dis- 
close brilliantly  illuminated  parts,  and  parts  having  dif* 
ferent  degrees  of  shadow.  Sometimes  a Cloud  may 
present  one  entire  mass  of  shadow,  as  in  fig.  7 ; and  at 
other  limes  the  upper  edge  may  appear  tlluminaleil,  as 
in  fig.  8.  On  other  occasions  the  lower  edge  may 
be  brilliant,  as  in  fig.  9;  and  sometimes  the  middle 
parts  of  the  Cloud  may  seem  only  to  be  in  shadow,  a 
margin  round  their  ed^  being  pekriially  luminous,  as  at 
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fig.  10,*  this  last  phenomenon  resulting  fiom  the  supe*  Mvteor- 
rior  density  of  the  middle  parts  of  the  C'loud.  These  «>^ugy- 
phenomena  must  depend  on  the  comparative  elevations 
of  the  Sun  and  Cloud,  and  on  thq|pecutiar  figure  of  ilic 
vesicular  mas.s  itself.  shsdnw. 

(H48.)  The  progressive  changes  of  shadows  in  Clouds,  8om«tiiiws 
in  tranquil  conditions  of  the  atmosphere,  merely  from  >‘»o>kWk 
the  altered  position  of  the  Sun,  are  mcjst  interesting  to 
trace.  Early  on  a fine  Summer's  morning,  we  have  seen  ehaa^  of 

masses  of  ('loud,  ss  A,  A,  A,  A,  A fig.  II,  whose  shsaairB  ia 

lower  parts  have  been  gilded  by  the  solar  rays  B B,  Clouds, 

B,  B,  B,  B As  the  Sun  has  advanced  in  ele- 

vation, these  lower  parts  have  become  shaded,  and  other 

parallel  rays  C,  C.  C,  C,  C,  have  illuminated 

other  portions  of  the  Clauds ; and  when  the  Sun  has 
reached  a higher  region  of  the  sky,  a third  syslctn  of 

parallel  rays  D,  D,  1),  t>,  D,  D will  render  new 

portions  of  the  Cloud  brilliant,  and  produce  other  uUera- 
tions  of  shadow ; and  thus  every  moment  new  arrange- 
ments of  light  and  shade  are  diHclosed. 

(949.)  Among  a boundless  variety  of  examples,  we  8ho4Uiwi>n 
present  fig.  12.  os  affording  an  interesting  case  of  well-  ■urfse* 
defined  shadows  on  the  surface  of  a Cloud.  At  A and  ® ‘ CIoimI. 
B.  it  may  be  remarked,  are  dark  and  well-<iefined 
shadows,  projected  apparently  on  an  even  and  snnw- 
white  surface,  hy  the  elevated  portions  of  the  Cloud 
denoted  by  C and  D.  At  E a remarkably  deep  in- 
dentation of  the  Cloud  was  rendered  visible  by  means  of 
a very  intense  shadow. 

(850.)  But  the  form  of  a shadow  is  us  variable  as  the  * 

figure  of  a Cloud  itself.  If  we  suppose  A B C,  fig.  13, 
to  be  a vertical  section  of  a f'umulus  passing  through 
the  Sun  at  S,  the  nhadows  of  its  projecting  masses  will  Shaduwt 
be  instantly  changed,  if  by  new  Bggregjttions  its  section  difi^r- 
siiould  be  diangrd  intoDBE;  orifby  the  partial  dis- 
solution  of  the  Cloud,  the  first  furntexi  section  shouki 
sink  to  B F G.  The  same  Cloud  also  must  disclose 
very  different  shatlows  to  obfcervers  in  different  lo- 
calities. 

(951.)  The  shadings  of  Clouds  must  differ  also  8hwlov« 
according  to  the  different  ^lositions  of  the  Sun.  The 
same  Cloud  in  the  morning  must  exhibit  very  different 
shadows  from  what  it  does  in  the  evening;  and  both  mtist 
differ  from  the  phenomena  it  pre^nts  at  noon.  If  a the  Sun. 
massoi  Cloud  be  in  the  Northern  region  of  the  sky,  in  this 
pari  of  the  Globe,  it  will  exhibit  different  np|>earances 
from  what  it  would  do  were  it  in  the  .Sonlh,  and  pre- 
sented a sJnvilar  face  towards  us.  If  wc  suppose  a 
Cumulus,  A B,  fig.  14.  in  the  North,  and  nnotlwr  of 
precisely  the  same  form  in  the  .South,  the  lower  parts  of 
both  will  be  in  shadow;  but  to  the  spectator  at  8,  the 
phenomena  will  be  very  different.  In  the  Northern 
mass,  A B,  the  illuminated  surface  will  be  turned  to- 
wards the  spectator,  and  a small  part  only,  perha|»,  of 
the  darkened  part ; but  of  the  Southern  mass.  A*  B',  its 
shauled  side  will  be  presented  to  the  observer,  ami,  per-  Biflirrot 
haps,  a small  portion  only  of  its  enlightened  part, 

Hence  it  is,  that  in  the  middle  of  the  day  in  a Euro])ean  Tumuli  ia 
sky,  C\mmli  in  its  Northeni  regions  are  so  much  more  N'urtbern 
briilianlly  illuminated  thati  those  in  the  Southern.  'Fho  “"d 
former  tlisplay  the  most  magnificent  forms,  glowing 
with  light ; whilst  the  latter  seem  sunk  in  \a|>uur,  uud 
appear  dull  and  dark. 

(S52.)  The  shadows  of  Clouds  in  the  ilifferenl  zones 


* Tbm  are  iiwlsncet  wberv  the  edges  sppear  with  all  lbs  bright* 
Mfts  oadlusttv  of  silm. 
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M«icur«  mud  present  many  diserMties  arisitifc  from  Uic  different 
oUigy.  elevations  of  ibe  Sun.  If  S,  1^«  be  its  meridian 
altitude  in  the  wanner  climates  of  the  Karth,  and  S' 
KAicis  of  j[i  Polar  then  will  the  hhadow  of  tlic 

rlM»ti'ot»nf  mans  A reach  lo  C in  the  latter  case,  but  will 

Liu  in  dif-  descend  so  low  aa  D in  the  former.  In  like  manner, 
ferviitxioM.  the  shadow  of  B fur  the  inferior  {Kniiion  of  the  Sun, 
will  be  at  E,  but  for  (he  «u(ierior  it  will  be  at  F.  in 
S**^ur**d  Folaf  Ueifiona.  U»c  lower  sidea  of  Oouds  munt  lie 
Troivicar**”  rreqiieiiil)  illuminated  thau  their  upper.  'Iliere 

Clmiicb.  the  i‘djj;ea  of  Clouda  near  the  Sun  often  present  “ a 
fiery  or  burnished  appearance;’*  and  as  that  luminary 
never  ri»es  more  tiian  a lew  de^p’ees  abf>ve  the  horizon. 
Uiey  display  these  lirillianl  characterfi  for  sonic  time. 
The  li|dits  and  shadows  of  tropical  C'loiuis  must  be 
necessarily  very  dilferent  from  these. 

The  wKule  (S5S.)  But  it  is  not  only  with  the  shadows  of  the 
|iarts  of  rlouds  which  arc  thrown  on  (he  (’louds  theui- 
^■dslahii  * cloudy  mass 

m‘.o  must  project  a shadow  into  space,  passiii|;  with  lirecdom 

B^un;,  through  the  air,  until  it  is  interrupted  in  its  course  by 

some  other  Cloud,  or  is  intercepted  at  last  by  Uie 
which  may  ground-  In  (he  cuseof  the  shadow  of  one  Cloud  falling 
foU  un  oau*  on  another,  let  S be  the  Sim,  fig.  1.  plate  xvi.,  and  A 
(her  I'loud.  [)  ^'|ouds  SO  Situated,  that  tlie  shadow  of  one  may 
darken  tlic  whole  of  the  up(ier  |>uTt  of  the  other,  the 
Cloud  at  B thus  presenting  lo  (he  sfiectator  (he  a|>pear* 
The  kh».  aJice  of  fig.  ‘i.  Or  the  positions  of  the  Clouds  may  be 
«l<»«aafMtv  such,  that  the  shadow  may  lie  thrown  on  (he  lower  part 
***^f'u'*'^  of  B,  fig-  3,  its  upper  part  being  luminona,  tlie  whole 
rsiuji^v  Cloud  appearing  as  in  fig.  4.  Tlw  shmiowa  of  several 
Cloud.  Clouds  may  MMiKuimes  lie  thrown  on  some  single  Cloud, 
producing,  apparently,  many  anomalous  phenomena. 
Thus,  ill  fig-  5,  the  shadows  of  the  Clouds  A,  B,  C may 
fall  on  the  Cloud  L M ; and  lo  ihe  spectator  at  N,  who 
may  contemplate  (lie  greater  Clmnl,  williout  any  refer* 
ence  (o  the  small  ones,  secs  in  it  the  dark  spaces  DE, 
P G,  H I,  which  be  cannot  account  f r.  The  moment, 
however,  he  endeavours  to  cnunect  the  jiositionsof  these 
shaded  parts  with  the  situations  of  the  lesser  Clouds 
and  tlic  Sun.  he  perceives  ut  once  the  cause  of  the 
anomaly  ; and  thus  may  many  auatugous  and  jicrplcx* 
ing  ap[)caraaccs  be  explained. 

Kumpln.  ) Examples  arc  not  w anting  to  illustrate  these 

beautiful  phenomena.  Howard  nKuiliuns  the  case  of  a 
Cumulo  Stratus  with  a bright  Sun.  An  obscurity  like 
the  Crown  nf  a Nimbus  came  down  upon  the  Cumulo 
Stratus,  which  could  be  uUributetl  to  no  other  cause 
Stiailimuf  thnn  a shadow.  He  alludes  also  to  the  shadows  of 
Cuimiti  pro-  Cumuli  being  projeded  on  (lie  haze  above  (hem  at  sun- 
)***don  apt.  Thus  let  S,  fig.  fi,  be  the  Sun  in  the  horizon,  \ 
the  Cumulus,  and  B tlie  haze.  Such  a combination,  it 
sunaet.  inanifehU  must  exhibit  a shadow  on  the  haze. 

Shailow'  of  But  the  shadows  of  Clouds  in  the  air,  disclose 

('UHutaia  the  most  iiileresimg  plienomena.  A solitary  Cloud 
(be  oil.  miky  s<Hiietim«H  be  seen  with  its  shadow'  distinctly 
marked  in  the  a(mc»phere ; but  otteii  the  shallow  is  not 
visible,  until  it  becomes  «m«iderab)y  ibreshortened  a 
greater  depth  of  particles  di-^doscs  it  to  view.  Tlie 
cloudy  moss  M.  fig- 7,  may  throw  out  a shallow  into 
space.  Above  (be  spectator  at  K,  tills  shadow  may  pre- 
sent only  the  depth  of  A B;  but  in  a more  distant  part, 
this  ap|iaretil  dept))  wifi  be  augmented  to  DC.  These 
shadows,  moreover,  raoy  be  observed  lo  change  their 
Sliailows  of  ^ (he  Clouds  ihemselves. 

wmsl  (b^ff.)  But  the  phenomena  become  much  more  in> 

CIoimIo.  (cresting,  when  oevcrol  Clouds  are  presenled  to  our 


view.  At  sunset.  >«yt  Howard,  a group  of  dense  Cim  Mmmt- 
cart  their  shadows  into  the  air.  When  a Cumulus  and 
Cumulo  Stratus  were  changing  into  Nimbi,  (he  .Sun 
pa.v-ed  liehind  a group  of  deune  Clouds  in  the  North-  *^'"P*** 
West,  and^larted  broad  diverging  beams  of  light,  sepa* 
rated  by  distinctly  formed  shadows,  both  dnwnwaiiU  lo 
the  horizon,  and  upwards  in  the  air.  This  effect  is 
fi^bly  shown  in  fig.  fi.  In  fig.  9 we  have  un  iiisUince  Other 
of  diverging  ahodows  proceeilirig  upwanis  from  behind  «iuBp4s«f 
a Cloud,  and  olmvc  whi<  h were  several  delicately  foniu-d 
Cirri,  borne  of  these  Cirri  were  found  in  the  diverging 
bands  of  shadow,  and  Home  in  the  enlightened  intervals 
between;  (he  former,  it  was  rvmark«t,  being  somewhat 
darker  than  the  latter.  Fig.  10  is  an  example  wherein 
a wide  hand  of  shallows  was  but  liarely  |>efceplibte  to 
the  eye.  The  Cirri,  however,  which  it  covered,  were 
sensibly  darker  than  those  which  extended  lieyondit; 

Hiid  it  was  this  difiereiice  of  tone  which  first  gave  evi- 
dence of  die  existence  of  the  shadow. 

(b57.)  At  times,  diverging  bars  of  light  und  shade,  KAete  wf 
resuiliiig  from  the  solar  rays  passing  through  the  inter- 
slices  of  I'iouds,  present  phenomena  of  a very  interest-  ^ 
ing  kiml,  ami  an  example  of  which  may  be  seen  in  fig. 

II.  The  beauty  and  muguificenoe  of  aerial  scenery  ia 
much  iiicre«M*<l  when  fine  shadows  of  any  of  lhe«« 
kind*  are  delicuiely  dischned.  An  example  is  given  in 
fig.  12. 

(658.)  Howard  saw  a cnnaidcmble  haz.*  slightly  red- 
dened  by  the  solar  rays.  In  tlie  midst  of  tlie  haze  oaiwrging 
appeared  !<everai  broad  bars  of  .shadow,  converging  into 
a point  of  the  horizon,  and  projected  apparently  by  lofty 
dense  Clouds.  The  twilight,  also,  according  to  the  .haatiwa 
same  respectable  authority,  )S  at  times  streakeil  with  pnxlucMtby 
converging  shailow's,  the  origin  of  which  cniinut  lie 
traced  to  any  visible  Clouds  intercepting  the  light. 

(859.)  At  sunset,  limad  diverging  hhadows  arc  fre- 
quently  ohner^d  among  the  floods  in  the  West,  and 
sometime'*  their  effect  is  exceedingly  fiue,  particularly 
when  (hey  fall  on  a coloured  twilight.  After  sunseC 
Howard  remarked  some  beautifiil  diverging  sliadnws  on 
a pure,  diluted,  carmine  sky.  Such  sluulows.  were  (hey 
long  enough  to  pass  the  zenith  of  observation,  ought,  by 
principles  already  explained,  to  converge  again  towards 
some  point  of  (he  Eastern  sky,  opposite  the  Sun’s  place, 
the  converse  phenomena  taking  place  at  sunrise.* 

Dr.  Smith,  in  his  Optics,  mentions  an  example  of  thcTb*»e*h*- 
convergeiioc  of  long  whitiKh  beams  towards  a point  dia- 
metrically  ofqiosUe  lo  ilie  Sun,  the  converpng  beams 
not  being  so  bright  as  those  which  uaually  diverge  from  iow»rdb 
him.  und  the  sky  beyutni  them  njipeareti  very  black,  th*  K.»w, 
Dr.  Brewster  saw  also  an  example  of  diverging  beams 
thrown  out  in  great  beauty  through  the  interstices  ^ 

oi'  broken  mass«!s  of  Cloud  floating  in  (he  West.  In  divngtn^ 
the  East  was  a dark  black  Cloud,  which  •^emed  ne-r«y»toihe 
cessary  as  a grotind  for  the  converging  rays  which 
ap^H^red  on  it.  The  converging  Iteams  wore  very  much 
fainter  thau  the  diverging,  and  the  point  to  which  they 
converged  was.  us  near  as  cotild  lie  estimated,  as  far 
below  the  horizon  as  the  Sun  was  above  it.  .\bout  ten 
minutes  after  the  phenomenon  was  first  seen,  the  con- 
vergcnl  lines  tony  black  or  verv  dark.  'This  arose  from 


* .S«u«itR>.  In  ]iis  ••cent  of  Hlanr,  «•«  nt  RinnM  fn>m  tha 
vtolion  he  hail  Mslactwl  a»  KU  obaerratorr,  au  rays  of  • fine  |Mrrie» 
which  imilcd  fruin  tbn  hurixua  tt»  tbv  West,  nmciMdy  the 

Sua.  rays  had  Ibeir  ccutrv  • httle  beUiw  Ihe  huiutm.  And 

exteiMird  10”  or  12^  friim  it.  He  n-rmed  tu  haw;  bed  lui  mWu  of 
Ibetr  being  ■huiUiw*  of  CliKidt  ID  the  Eutern  aky. 
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tb«  n*al  beams  becorm;  eery  broad,  and  of  irre- 

gular intemiity.  so  that  llie  e)c  look  up,  a»  it  were,  the 
spaces  between  the  beams  more  readily  (han  fhe  beams 
themselves.  Mr.  mentions  a case  which  dis- 

played very  delicate  but  distinct  mys  in  the  Fast, 
and  vanished  the  moment  tlie  Cumulus,  which  veiled 
the  Sun  durin^f  their  appearance,  had  somewhat  altered 
its  position.  When  the  Cloud,  however,  hud  nearly 
reached  the  tenilh,  a broad,  conical  ray  darted  hurizon- 
tully  from  between  the  emineiKcs  of  the  Cloud,  extend- 
ing to  a great  distance.  Mr.  Faraday,  likewise,  ob- 
served a remarkably  beautiful  example  at  sunset,  on  the 
19(h  of  August,  in  the  Isle  of  Wight  Ten  or  twelve 
eiMwmoua  rays  of  light  and  shade,  says  l^e,  were  observed 
towards  the  North-East,  South,  and  South-East,  all 
radiating  apparently  tu  straight  lines  from  a spot,  rather 
South  and  East,  and  just  upon  the  borixon.  The  atmo- 
sphere contained  a slight  haxe,  which  allowed  the  Sun’s 
beams  to  pass  forward  with  but  little  interruption,  but 
yet  in  sufficient  quantity  to  reflect  a considerable  por- 
tion of  light  ti*  the  eye,  Clouds  very  far  to  the  West, 
oppoaed  the  progress  of  the  light,  and  immense  parallel 
shadows  were  consequently  cast  in  nearly  horizontal  direc- 
tions along  the  sky,  over  the  head  of  the  observer.  Tlie 
diflWrnce  between  these  shadows  ami  the  intervening 
illuminated  parts,  could  be  observed  only  afler  they  had 
cnnstderably  passed  the  zenith  of  the  observer,  and  hud 
become  foreshortened  in  the  Eastern  sky.  where  from 
the  greater  depth  of  mass  they  became  visiMe.  An  in- 
creased haze  in  tlic  Eastern  part  might  also  have  ren- 
deivd  the  phenomenon  more  visible,  and  hence,  from 
what  ha.s  bwn  before  said  respecting  parallel  bands  of 
Clouds,  this  system  of  shadows  ought  neceasarily  to 
meet  in  some  spot  opposite  the  Sun.  The  phenomenon 
here  referred  to  is  illustrated  in  flg.  13.  The  obscure 
cloudy  mass  from  which  the  rays  seemed  to  spring, 
must  have  been  a bank  of  Cloud,  which,  from  what 
we  have  before  explained,  might  to  put  on  the  form  of 
a segment  Howard  mentions  that  he  found  the 
diveiging  bars  of  light  and  shade  sometimes  to  result 
from  the  great  quantities  of  dust  constantly  floating  in 
the  air.  He  also  alludes  to  an  orange-coloured  twilight 
delicately  varied  with  dusky  horizontal  strise. 

(S60.)  Objects  on  the  Earth  may  occasion  shadows 
in  the  air.  Thus,  (tig.  14.)  let  A be  the  ob-server,  $ the 
riaing  or  setting  Sun,  and  M a hill.  Such  a mass  in 
such  a situation  with  regard  to  the  solar  orb,  must  ne- 
cessarily project  a shadow  into  Uie  air.  Howard  re- 
cords an  example  of  the  shadow  of  the  twilight  being 
distinctly  perceptible  in  the  moonlight  at  nine  p.  m.;  but 
twenty  minutes  later,  the  Moon  cast  an  equally  strung 
shadow  into  the  twilight. 

(Bfli.)  Howard  and  some  friends  saw  their  own 
shadows,  and  the  shadow  of  the  clifT  on  which  they 
stood,  projected  on  a cloudy  mass  below.  About  half- 
past  six  t.  M.,  he  says,  we  perceived  a body  of  mist 
appearing  like  a mixture  of  Cumulus  and  Cirro  Stratus 
come  under  the  sandy  cliff*  on  which  we  stood,  and 
covering  the  sea  below.  The  Suii  shone  clearly  id  the 
West,  which  projected  our  own  shadows,  and  that  of  the 
clilf  a edge,  upon  theCloud  beneath.  This  is  illustrated 
in  fig.  15,  where  A,B,C  arc  the  persons  on  the  cliff*, 
wbosa  shadows  were  projected  to  D,  E,  F,  the  Sun 
being  at  S,  the  shadow  of  the  cliff*  itself  being  G H. 

(M9.)  With  the  shadows  of  Clouds  on  the  ground, 
which  sometimes  add  so  much  to  the  beauty  of  the 
landscape,  we  are  all  familiar.  One  of  (heir  practical 


uses,  is  (hat  of  finding  the  altitudes  of  the  Clouds  which  Meteor- 
project  them.  ology. 

(St>3.)  Shadows  are  said  to  be  sometimes  coloured. 

I.,eslie  remarks  that  near  eunsetting.  the  shadow  of  a t’oWed 
pencil  along  a blank  card  apjiears  a bright  azure  on  a *^**^»- 
lilac  ground.  Brougham  alludes  to  some  that  arc 
purple,  blue,  and  red.  RumforJ,  however,  regar<led 
them  as  mere  fallacies. 

(H64.)  Sliadows  sotnclimes  impart  a high  degree  of 
refiose  to  the  Clouds,  while  others  product  efTtcts  cn- 
lirely  the  reverse.  The  lights  and  shadows  of  a serene 
Summer's  evening,  are  very  different  from  those  which 
prevail  when  the  sunbeams  are  dispcrserl  in  every 
possible  direction  by  innumerable  small  flickering  Clouds. 

There  are  days  when  the  wl>ole  sky  seem*  full  of  jarring 
lights,  and  there  are  others  when  it  is  sollcned  into 
mellowness. 


Colouring  of  the  Clouds. 

(865.)  The  subject  of  Physical  Optics  wa-s  bequeathed 
to  us  by  the  immortal  Newton ; and  in  our  own  days  nomena  of 
we  have  seen  the  most  splendid  additions  made  to  the  thifsky. 
rich  inheritance.  Meteorology,  in  the  modern  accepta- 
tion of  the  term,  require*  that  at  least  some  brief 
allusion  should  be  made  to  phenomena,  which  in  every 
region  of  (he  Globe  impart  so  much  grandeur  and 
beauty  to  the  sky.  TIve  difficulty,  however,  in  begin- 
ning such  an  inquiry,  is  to  know  where  to  stop;  and 
tile  limiu  f>f  a brief  paper  will  soon  teach  us,  how  very 
much  our  best  effiirl*  must  fall  short  of  the  conditions 
which  the  present  state  of  the  Sciences  require. 

(S6G ) The  hornionious  colouring  of  the  Cloud*  CokKiring 
cannot  but  awaken  a lively  curiosity.  Their  most  ordi*  of  the 
nary  appearances  must  arre-st  the  attention  of  the  be- 
holder ; and  from  the  deepened  and  sublime  tone  of  the 
thunder  (loud,  to  the  soft  and  tender  colouring  of  the 
evening  sky,  how  striking  and  wonderful  is  the  transition! 

Who  can  behold  the  extraordinary  magnificence  of  the 
Clouds,  and  the  rapid  transitions  of  colour  which  they 
sometimes  undergo,  without  wishing  to  comprehend 
the  cause  of  so  much  variety  and  splendour? 

(867.)  In  the  pamage  of  light  through  the  atmo*  Pit<«agp  of 
sphere,  it  is  known  to  undei^  many  important  changes.  I'xht 
A portion  of  it  is  absorbeil  by  the  air,  even  in  its  thniugh  the 
purest  slate;  and  of  the  horizontal  sunbeams  trans-  “*** 
milted  through  two  hundred  miles  of  that  medium, 
scarcely  a Iwo-thousandth  part  reaches  us.  A densely  Clouds  sb- 
formed  Cloud  must,  therefore,  of  necessity  detain  o««rblight. 
muci)  larger  share  ; and  those  dark  and  sombre  forms, 
which  sometimes  impart  so  gloomy  an  a.*t>ect  to  the  sky, 
can  only  result  from  the  feeble  trarumiisaioii  of  the  solar 
light.  The  brilliant  whiteness  too,  which  their  edge.^  Thrirlwil- 
occasionally  disclose,  must  result  from  a more  copious  hsut  edge*, 
emission  of  luminous  rays ; and  Leslie,  therefore,  has  re- 

properly  remarked,  that  the  depths  of  shade  which  a 
Cloud  exhibits,  maybe  regarded  as  comparative  mea-  ^ 

sures  of  the  varied  thickness  of  its  mas*. 

(968.)  But  this  absoqition  of  the  solar  light,  Iwings  Varied  ap- 
another  ami  a most  interesting  cla-ss  of  phenomena  into 
view.  While  the  Chiods  have  a projierty  of  sometimes 
absorbing  equally  all  the  solar  ruys,  as  is  mani- 
fest by  the  Sun  and  the  Moon  appearing  through 
them  perfectly  white,  llivre  are  other  occasion*  when 
they  appear  in  a very  different  way.  In  the  whole  of 
Italy  and  the  Stailh  of  France,  for  example,  the  Sun 
lately  appeared  a pale  blue,  and  instances  have  not 
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been  wanting  in  our  own  Country  of  th«  same  kind. 
On  the  eveninir  in  which  this  page  was  written, 
its  upper  limb  dUiplayed  a cieepen^  orange,  and  its 
lower  a brilliant  red ; and  every  oue  who  has  watched 
the  changes  of  the  morning  and  evening  sky.  cannot 
but  have  noticed  the  most  remarkable  varieties  of  colour. 
It  is  to  the  air,  therefore,  and  in  the  Clouds  Mispcnded 
in  it.  that  we  must  look  for  the  ciiuse. 

(869.)  The  different  modifications  of  (Houds,  par- 
taking as  they  do  of  all  imaginable  degrees  of  density 
and  position,  and  presenting  so  many  different  di- 
meitfiona  to  act  on  the  Sun's  light,  cannot  but  occa- 
sion the  greatest  diversity  of  absorption,  as  well  as  of 
reflection.  While  some  absorb  the  blue  rays,  and 
transmit  a rich  vermilion,  there  are  others  wliich  ex- 
hibit successive  transitions  of  yellow,  orange,  crimson, 
and  purple,  even  to  a dullish  grey;  and  in  the  un- 
bounded variety  which  the  nky  presents,  the  calm  deduc- 
tions of  the  Philosopher  are  apt  sometimes  to  be  lost 
ill  feelings  of  admiration,  wonder,  and  delighU* 

(870.)  Let  us  Bupp(»He.  in  order  to  render  the  sub- 
ject in  some  degree  intelligible  to  the  young  Meleorolo- 
■ gist,  fig.  16  (n  represent  a vertical  section  of  a C^oud  of 
uniform  density,  divided  into  successive  strata  by  a 
system  of  parallel  rays.  The  first  ray,  A B.  may  pass 
through  so  small  a number  of  vesicles,  as  to  cause  but 
a feeble  absorption  of  the  solar  light,  and  thus  permit 
ProtwUe  ds>  that  portion  of  the  Cloud  to  appear  nearly  white.  The 
vdopeetteat  second  and  third  rays  C D,  E F,  \iy  passing  each  through 
a greater  mass  of  vesicles,  must  render  the  absorbing  pro- 
cess nMwe  active,  and  thus  cause  colours  of  some  kind 
to  be  emitted  from  D and  F ; while  (he  lower  ray  G H 
may  disclose  to  the  spectator  another,  or  the  aame 
colour  modified  in  intensity,  atl  and  H.  This  last  ray, 
from  the  form  we  have  given  to  the  Cloud,  must,  it  is  ob- 
vious, be  very  differently  circumstanced  from  either  of  the 
upper  raya,  A R,  C D,  or  K F,  since  the  portion  of  it  K I 
between  the  two  projecting  masses,  will  be  acted  on  only 
by  the  air,  and  not  by  the  vesicular  atoms  composing 
the  Cloud.  The  supposition  need  not  be  limited  to  uni- 
form circumstances  of  density  even  in  the  same  Cloud. 
(871.)  Not  only,  however,  may  colours  be  developed 
diirloile”^^  by  the  absorption  of  light  in  the  successive  strata  of  the 
Tvrxities  of  Cloud,  hut  different  Clouds  may  disclose  diversi- 

cokmr  by  ties  of  colour,  by  alternate  absorptions  of  the  same  ray. 
•Iteniftt#  Suppose  the  common  ray  A F,  fig.  17,  to  pass  through 
o^wphoiw  three  successive  Clouds  in  the  same  horizontal  stratum 
of  the  atmosphere.  The  portion  A B during  its  passage 
through  the  first  mass  of  Cloud,  will  undergo  absorption, 
and  disclose  some  colour  at  B.  From  B to  C,  tire  ray 
wilt  be  further  modified  by  the  air,  and  at  D it  will  have 
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• Tb«  pbenomens  of  the  sbeorptioo  of  light  has.  Havrver,  bn-o 
too  lilde  lludivd  to  permit  ue  to  speak  with  nitire  amtMlencv  of  (he 
application  of  ill  law*  to  rraote  naanei  like  the  Cloud*.  Wc  know, 
indeed,  that  many  coloured,  Iraaspareot  butlie*,  hulh  soUd  and  fluid, 
do  not  ahffcirb  tbe  colar  rays  propoitionally ; aed  thet  it  is  in  coi»> 
srtpwDcv  of  their  iiaetjiul  aneorphona  that  they  appear  raloured  hy 
traiuoiilted  light  st  all,  We  also  know  that  in  coloured  media, 
tome  attack  the  spectram  at  one  cxtreinKy,  some  at  llw  other, 
aod  eome  at  both ; and  that  though  the  oranze  and  zreen  rays 
cannot  be  dccumpoeed  by  pnamatic  rvftcdiun,  they  can  be  so  by 
abwirptiun.  Whrn  we  consider,  therefore,  how  divmrfled  arv  the 
general  conditHtns  of  the  Cloiid*,  what  earisblc  circimirtsncc*  govern 
their  dcR«itie«,  how  uneqaal  are  their  maznUnilet.  and  what  differ* 
fut  poartion*  they  occupy  in  the  Kreal  bcrniephcfe  of  the  sky,  we 
mar  look  to  the  thwiry  of  absorption,  as  hsviaz  at  least  rery  high 
prorwhilities  in  its  favour. 

Hnrwiter  remarks,  that  the  light  of  tbs  Clouds  if  jisrtly  po- 
larised. 


undergone  another  change,  either  by  disclosing  a new  Metaos>^ 
colour,  or  Uie  fornter  in  some  degree  iiKKiified.  Fiw  n <^vgy. 
similar  reason,  a new  alteration  will  Uke  place  at  F; 
and  thii.e  three  different  colours,  or  three  varieties  of  the 
same  colour,  will  be  presented  to  the  spectator  at  S. 

These  (louds  may  tie  even  so  situated  as  to  apjiear  like 
one  muss,  fig.  18.  thus  beautilnlly  blending  the  colours 
together;  an  effect  which  will  be  readily  uiidersUxMl 
from  what  has  been  already  said  on  the  apparent  posi- 
tions of  the  Clouds. 

(672  ) The*  poailions  of  Clouds  must,  indeed,  consi-  Piwitinnsof 
derably  influence  tbe  develo|>emetil of  colour.*  In  Uie 
immediate  vicinity  ol  the  Sun,  the  most  brilliant  colours 
may  be  discloaed,  and  their  vividocas  ar»d  intensity  dimi-  vvlwiwmcui 
ntsh.  and  at  last  disappear  at  aoine  distance  from  it.  ofevkur. 
Parr)  records  a beautiful  instance  of  some  white  fleecy 
Oouda,  which,  at  the  distance  of  15*  or  20*  from  the 
Sun.  reflected  from  their  edges  the  most  soft  and  tender 
tints  of  yellow,  bluish  green  and  lake;  and  as  the 
Clouds  odvanced,  the  clours  increased  gradually  in 
vigour,  until  they  reached  a sort  of  limit,  2*  below  the 
solar  orb.  As  tbe  current  continued  to  transport  them, 
tbe  vivklneas  of  colour  became  weakened  by  almost  in- 
sensible degrees,  until  the  whole  assemblage  of  tints 
vanished  at  an  azimuth  10*  from  the  Sun.  Mr.  Foggo 
observed,  also,  an  exteniive  black  Cloud  which  veiled  the 
whole  face  of  (he  heavens,  to  within  10*  of  the  Southern 
hofiion.  So  dense  was  (he  cloudy  mass,  that  the  Sun’s 
place  was  completely  concealed  from  his  view.  A small 
portion,  however,  A B.  fig.  19,  of  the  Southern  edge  of 
the  Cloud,  was  of  a dazzling  yellow  ; and  as  a chain  of 
scud  crossed  in  rapid  aiiocesaion  the  illuminated  part, 
each  became  adorned  with  the  prismatic  tinla,  and  each 
in  its  turn  returned  to  its  first  sombre  hue. 

(873.)  The  vertical  arrangement  of  (Tlouds,  or  altered  \>r«ie«l*r* 
elevations  of  the  Sun,  must  also  greatly  affect  the  phe- 
iioiiiena  of  colour.  If  we  imagine  A,  B,  C,  fig.  20,  to  ^ 

Iw  a vertical  section  of  Clouds,  having  different  ele- j-i^itiuni of 
vations,  but  the  same  azimuth,  and  raya  S n,  S 5,  S c.  the  h'ua 
l>e  transmitted  from  the  Sun  at  S,  through  them,  some 
variety  of  colour  will  l>e  disclosed  by  each  successive 
Cloud  ; but  when  by  the  descent  of  tbe  Sun  to  S,  or  a 
change  in  the  elevation  of  the  Clouds,  other  rays  arc 
made  to  pass  through  them,  new  varieties  of  colour  may 
be  revealed.  Scattered  masses,  like  fig.  21,1'  must  pro- 
duce every  great  diveraity.accordingas  the  rays  proceed 
in  the  directions  aa.  aa,  &c.,  hb.  6 6,  Ac.,  or  any  other. 

(874  ) Tbe  great  effects  of  the  absorbent  power  of 
Clouds,  is  ulmirably  shown  in  those  vesicular  mas-ses  Absorbent 
which  pass  before  the  solar  disc,  near  the  time  of  sun-  ryw'  «f 
act.  A dense,  stationary  bank  of  Cloud,  fig.  22,  of  a 
deep  leaden  colour  was  in  contact  with  the  horizon,  and  th«tM  which 
above  it  the  solar  orb  suffused  with  a beautiful  blush  of  p«M  brfaiv 
red,  diminishing  in  intensity  upward.  As  soon  as  the  ■^lardnc  at 
Sun  came  into  contact  with  the  upper  edge  of  the 
Cloud,  a small,  but  exceedingly  dark  mass  was  pro- 

* So  pnvst  is  the  effvcl  of  potitioo,  and  no  mBorkobla  tho  differ- 
enees  it  protluees,  that  it  *eemt  diffirult  auinotnna  ts  bslwre,  that 
tha  (loud*  which  in  the  cvi'Oing  we  ore  drenched  with  eriotton  umI 
gold,  ore  th«  mow  m we  beheld  obeolutely  cslourlcM  ia  the  middle 
of  the  day. 

f .4n  insular  Mtuation  like  our  own,  with  a clireate  eahjcct  to 
]>er{wtua1  vldscituik**,  must  (w  beet  adapted  for  otudyiog  the  phy 
SHigTiomy  of  the  vky.  Here  CImida  one  co  novelty,  end  H t»  tbeir 
abMorc  from  the  celestial  vnult  whKh  ervalcs  surprise.  There  are 
regions,  however,  where  tbe  contrary  is  the  case,  sad  where  the 
itpiiearance  of  u Cloud  ut  sohm;  tCMBims,  eagS|;e«  the  whole  Otteo* 
tiwn  of  tbe  inlMbitants. 
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on  it&  disc,  as  23,  no  other  part  of  the  cloudy 
bank  seeming  to  alter  its  api>carBnce  in  anv  way.  As 
the  Sun  descended,  other  equally  dark  Ckmds  came  into 
view  ; and  when  its  upper  limb  arrived  at  length  on  a 
level  with  the  superior  ^ge  of  the  Cloud,  it  was  covered 
with  the  very  dvk  forms  shown  in  fig.  24.  the  oilwr 
parts  of  the  solar  face  remaining  nearly  as  clear  and  as 
freshly  coloured  as  before.*  Now  these  very  dark 
Btaases  were  clearly  distinct  portions  of  the  great  bank 
of  Cloud,  arnl  existed  while  the  Hun  was  above  it, 
although  blended  apparently  in  a dense  mass,  when  the 
light  passed  oldiquely  through  them,  as  shown  in 
the  section,  fig.  but  when  the  Hun  came  into  llie 
poaition  of  fig.  26,  some  of  the  rays  passed  uninter- 
ruptedly between  them  ; and  the  Clouds  themselves 
being  of  great  horitonlal  extent,  abeorbed  in  a very  high 
degree  the  light  that  fell  on  them.  In  a case  of  (his 
sort,  as  well  as  in  the  twilight  generally,  the  hard  and 
well-defined  outlines  of  the  Clouds  are  worthy  of  ob- 
servation- 'fwilighi,  it  has  often  been  remark^,  while 
it  lakes  off*  the  edginesa  of  objects  below  the  horixon.  more 
sensibly  marks  outlines  of  ihone  abote  it,  when  they 
are  opposed  to  the  sky ; and  the  principle  is  remarkably 
conflnned  in  (he  forms  of  Clouds,  t 

(B75.)  While  the  Clouds  in  the  preceding  case  were, 
however,  rendered  so  much  darker  by  being  projected 
on  tlie  solar  disc,  cases  occur  when  the  contrary  is  the 
case.  Fig.  27  ts  an  instance  wliere  Uie  Sun’s  face  was 
coloured  nearly  as  before,  and  during  its  descent  three 
TTiinnn  of  extended  Cloud  were  brooghl  into  apparent 
contact  with  it.  The  parts  of  these  Clouds  prqj^ed  on 
the  disc,  became  luminous  and  coloured,  but  the  parts 
beyomi  it  preaerved  their  original  grey  appearance,  t 

* How  (bffrnrnt  are  th«K«  Cloud*  from  these  silvmted  to  by  Hum- 
boldt of  a briUunt  vhitvncM,  and  through  which  he  ha*  dUti» 
gidihed  the  «put*  of  the  Mnoa  lo  perfectly,  a*  to  give  the  idea  nf 
It*  dive  beiag  placed  before  them. 

f The  *anie  fact  mvf  be  outiced  wheo  terrestrial  object*  are 
thua  prcKuted  lo  the  *ky.  Price,  in  hi*  Work  on  the  PktuneK(ae, 
KKDark*,  ^ that  many  varied  f(niu|e  and  elep^et  nia««e«  of  trees, 
which  wets  icsrrely  eotked  io  the  more  (general  diffusion  of  Ii|;ht, 
in  ths  twilif^ht  distinctly  appaar.  Then  too,  the  slubtiom  dump, 
which  iMfure  was  too  plainly  seen,  makes  a still  foulrr  blot  on  (h« 
liontao ; while  there  is  a {(|imaiirriii({  of  li|(ht  be  mainUias  hi* 
po»t.  nor  yieULv  (ill  even  hi*  blackness  is  at  last  eoafonuded  in  the 
generoi  bCsckovu  of  oi^ht.'* 

* The  projection  of  Goud*  on  the  soUr  disc,  ofice  dtsdosss  many 

iotercftiag  phsnoneiu  rvapecling  thsir  formation  ai»d  texture,  la 
the  case  U»t  mk-rred  lo,  the  cloudy  band*  appeared  of  uniform 
density,  bcfiwe  they  came  Into  appanmt  confect  with  the  Sun ; but 
as  loon  a*  that  Iddii  place,  the  puts  on  the  tolar  disc  inuaeibalely 
disclosed  a fibraua  structure.  A remarkable  iiittance  of  the  kind 
occurred  anwMiK  some  very  icreipsUr  bend*  of  dark  Cloud,  the  in. 
terrols  of  wlueh  srwoMd  to  be  Qllvd  up  with  QoikI  of  a Icsa  dvose, 
but  mmform  texture,  the  whole  s««min|(  to  be  As  «oiio, 

however,  as  the  Sun’ii  disc  cam*  int«i  contact  with  tlw  lit^hter  part  uf 
the  (tiood,  it  was  immediately  covered  with  an  irre^dsr  aful 
npidly  moving  network,  as  fi{{.  28,  although  oo  pnceplible  mobon 
was  viubU  m ttie  great  otass  of  the  Ckiud,  ptoviag  at  ouee  the 
fibrous  trxturv  of  the  Cluud,  and  the  rapid  ntotton  exisbog  among 
its  part*.  When  it  came  Into  contact  with  the  deiurt  ba^,  Ibi* 
faction  was  net  Miceired. 

It  may,  abo,  be  worth  while  to  advert  in  a Not*  lo  the  following 
iatcnrslmg  plwnotnenon.  When  the  Uiww  limit  of  the  Sun  cornea 
ifllu  *{^Ku«ut  contact  with  tlie  UMier  edge  uf  a liank  of  Cloud,  a 
curved  ludenUtiun  appears  in  it,  tne  breeillh  of  which  i«  govereed 
by  the  apparent  aiie  of  the  pert  of  the  solar  dUc  on  the  *i^  uf  the 
Cloud.  When  tbe  Sun  flist  appear*  in  contact,  Ih*  iniUntatutn  i* 
very  small,  av  in  fig.  2'J,  but  it  gradually  increa*e«  unlil  tlie  hon- 
aoolaJ  diaioeti'r  of  the  Sua  ceeches  the  Cloud,  as  in  fig.  36,  aAvr 
which  it  ilimioitliei  av  in  fig.  31,  and  when  the  Sun  finally  di*. 
appears,  the  edge  nf  the  Cloud  become*  iast*ntly  restored  to  it* 
furmer  state,  as  in  fig.  32,  the  seperstsd  pari*  viainly  apjirosching 
each  other,  and  appearing  to  mc^  in  the  centre  of  the  imlentation. 


(876.)  Among  the  ilifierent  modifications,  the  moat  Meteor 
rich  and  copious  colourings  are  presented  by  the  Cirro 
Stratus.  SItadcs  of  purple,  crimson,  lake,  and  scarlet 
are  very  common ; and  cases  occur  wherein  they  are 
tinged  with  violet.  Howard  saw  two  bars  of  this  t'loud 
of  a rich  crimson,  on  a lyround  of  almost  a golden  hue,  the  Cinu 
extending  from  So«ith-West  to  North-East,  at  the  alti-  Sustua. 
tude  of  20^.  ('irri  anti  Cirro  Cumuli  disclose  also  very  Cirri  amt 
ditferent  colours  at  different  times,  though  their  situa- 
tions  with  regard  lo  the  Sun  may  be  ver)’  nearly  the  ^*^**'"*’ 
same.  Howard  mentions  a case  of  piiik-coluured  Cirri 
at  sunset;  and  also  others  which  displayed  lints  of  ruUim  at 
orange  passing  through  lake  and  purple,  (heir  edges  ditferent 
glowing  like  bright  flame.  TIte  burnished  appearance  '•“***• 
of  the  edges  of  Clouds  in  tlie  Polar  liegions,  wc  have 
already  adverted  lo.  Masses  of  Cirro  Cumuli  dispiKcd 
in  beds,  on  (he  decliite  of  day,  are  somelimes  very 
deeply  tinged  With  crimson  or  vermilion.  Howard 
mentions  a case  of  a Cloud  of  this  sort,  coloured  with 
lake  ptissing  into  violeL  A C'umulo  Stratus  diftHi|)ating  phenomena 
beneath  a veil  of  Cirrus  at  the  moment  of  sunset  was  uf  Cumuto 
seen  by  him  of  a light  silver  grey.  During  the  twilight,  Sfrauii. 
this  same  Cluud  became  sucvexsively  yvlUm,  orange, 
red,  purple,  dull  grey,  and  finnily  somewhat  red.  He 
saw.  also,  (hat  (he  sky  seen  behind  n large  Cnmulo 
Stratus  under  tire  setting  Sun,  was  of  a deep  brownish 
lake  colour.  When  the  sky  above  the  setting  Sun  was 
of  a rich  yellow  colour,  a large  bed  of  the  same  modifi- 
cation exhibited  very  beautiful  deep  red  tints.  Howard,  Cirri  pa**- 
likewise.  saw  the  whole  hemisphere  overspread  with  Cim 
Cirri  passing  to  Cirro  Stratus  and  Cirro  Cumulus.  ^«oihw  *ud 
and  having  an  arched  lowering  appearance, 
being  dipt  in  a great  variety  of  tiiiU.  A splendid  exhi- 
bition was  also  made  by  dense  Cirro  Strati  to  the  South- 
East  and  East,  w hich  assumed  first  a deep  blood  red, 
passing  through  crimson  and  a gradation  of  lighter  reds 
to  orange,  and  finally  to  flame  colour.  The  afternoon 
and  night  of  the  next  day  provevl  very  wet.  There 
seems,  indeed,  to  be  some  relation  between  (he  colours 
of  the  Clouds  and  rain.  He  speaks,  also,  of  Clouds  notibWgra 
beautifully  coloured,  both  at  sunrise  and  sunset,  with  a 
double  gradation  of  tints,  and  in  which  (lie  successive 
effects  of  the  direct  ami  refracted  rays  were  very  dis- 
tinctly marked.  At  .Mexico,  in  extremely  fine  weather. 

Humboldt  has  seen  large  bands  of  Cloud  having  allBsiMtief 
the  colours  of  the  rainbow,  spread  along  the  vault  of  the  Cluud  hav- 
sky,  and  converging  towards  (he  lunar  disc.  He  saw, 
also,  the  thick  veil  of  the  Clouds  rent  asunder  in  shreds  ^,',7o^w. 
near  the  horixon,  and  the  Sun  on  a firmsmcnl  of  indigo 
blue.  The  broken  Clouds  became  gilded,  and  fasciculi 
of  divergent  rays,  reflecting  the  most  brilliant  colours, 
extended  even  lo  the  midst  of  tlie  lieavens.*  Mr.  ofchavms 
Eoggo  mentions  a chasm  in  a ('umulo  Stratus  driven  in  Ctoud*. 
rapidly  by  the  wind,  and  through  which  was  seen  an 
exirnsive  Cirro  Stratus,  entirely  at  rest  in  a higher 
region  of  the  sky.  beautifully  striped  with  the  prismalk 
colours. 


This  flual  mtaralioo  of  tbe  edge  of  the  Cluud.  is  often  an  iotemU- 
ing  pheiiotneiKiii.  Samctiiiiea  coUmr  is  perceptible  rotiod  (be  imWtil- 
stioD,  but  there  ie  almys  a mure  ut  lcs>  bnllaot  vinmMiti  of  rays. 
In  the  morning,  the  luwr  edge  of  s (!3oud  ought  to  b«  thu* 
aflKtud.  The  phenomenon  is  pruhab)]'  owing  to  tlte  diffrnrtioa  of 
light.  A distant  hilt  at  suiuci  resy  oOeu  b*  observed  lo  L* 
indented  in  tliis  way. 

* This  uccxitred  when  a slrock  of  an  earthqiiake  was  felt  abo->t 
niiH-  r.  u.  TT»b  discitf  llw  Sun  w**em«rmot»ly  rnUrged,  distucled, 
and  undulated  toward*  tbf  e<l|^'S-  'rhvre  i*  lorair  mysterious  r»U* 
tioo  bvtweca  (he  aspect  sod  coluor  of  the  sky  and  vuleauic  arliou. 
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(S77.)  Tlic  TDpkl  (ranbiticMis  of  colour  whieh  tlic 
('louds  under^  is  worthy  of  more  ollenlion  than  it  has 
hitherto  received.  It  would  seem  to  depend  on  somc- 
tiiinff  more  than  chati^  of  positton,  either  in  the  Cloud 
or  the  Sun.  Forster  mentions  an  instance  of  some 
detached  Cirro  Cumuli  bein^ofa  tine  golden  yellow,  but 
in  a single  mimile  becoming  deep  red.*  On  another 
ocea-sion  Ire  saw  the  eiact  counterpart  in  a Cirro  Stratus, 
by  its  inslanily  changing  from  a beautiful  red  to  a bright 
golden  velk>w.  What,  indeed,  can  lie  more  interesting, 
than  when  by  the  breaking  out  of  the  Sun  in  gleams,  a 
Cloud  which  a moment  before  seemerl  only  an  un- 
shajiened  mass,  devoid  of  all  interest  and  beauty,  issiid* 
denly  pierrtsl  by  cataracta  of  light,  nnd  imbued  with 
the  most  splendid  colours,  varying  every  inMant  in  in* 
tensity.  Numerous  exam{>les  occur  of  this  brautilul 
play  of  colour,  which  cannot  but  remind  us  of  the  phe* 
norrvena  displayed  bv  the  pigeon's  neck  und  the  pea* 
cock's  tail,  byopnl  and  pear). 

(870.)  AAcr  the  Sun  is  set,  the  mild  glow  of  his  rays 
is  still  diffused  over  every  part,  and  it  has  been  remarked 
that  the  Clouds  assume  their  briglilest  and  most  splendid 
colours  a few  minutes  after  it  is  below  the  horison.t 
It  is  in  the  finest  weather  that  the  onlotiring  of  the  sky 
presents  the  most  perfect  examples  of  harmony,  in  tern- 
]iesiiiotts  weather  it  being  almoKl  always  inharmonious. 
At  the  time  of  a warm  snnscUing,  the  wliole  hemisphere 
ia  influenced  by  the  prevailing  colour  of  the  liglil.  The 
snowy  summits  of  the  Alps  appear  ahoiil  sunset  of  a 
most  beautiful  violet  colotir.  approaching  to  light  crim- 
son or  pink  I It  is  remarkable,  also,  as  an  example 
of  that  general  harmony  which  prevails  in  llie  mate- 
rial World,  that  the  most  glowing  and  irugnific^nl 
skies  occtir,  when  terrestrial  objects  put  on  their  deepert 
and  most  splendid  hiies.§  It  has,  also,  been  observed, 
that  it  is  not  the  change  of  vegetation  only  which  gives 
to  the  decaying  charms  of  Autumn  their  finest  and 
most  golden  hues,  but  also  (he  atmosphere  and  the 
peculiar  lights  and  shadows  which  then  prevail ; and 
there  can  be  no  doubt,  on  the  other  hand,  that  our  per- 
ception of  beiMity  in  the  sky  is  very  imit  h infiiiencvd  by 
the  siirnninding  scenery.  In  Autumn  all  is  matured; 
an<!  the  rich  hues  of  the  ripened  fniils  and  the  changing 
foliage,  are  rendered  still  more  lovely  by  tlie  warm  haze 
which  a fine  day  at  that  season  presents.  8o,  also,  the 
earlier  trees  of  Spring  have  a tn»n‘*parency  and  a thou- 
sand quivering  lights,  which  in  their  turn  harmonize 
with  the  light  and  flitting  Clouds  and  uncertain  shadows 
which  then  prevail. 

(879.)  But  there  are  magnificent  displays  of  colotir, 
both  in  the  morning  and  evening,  when  no  Clouds  can 
be  seen.  This  may,  probably,  be  accounted  for  on  two 
suppositions,  ami  both  in  unison  with  the  theory  of 
absorptimi.  The  air,  uninterrupted  hy  Cloud  in  its 
whole  horizontal  extent,  may  so  absorb  particular  rays, 


* Ni>  oae  imirc  than  the  MeirorolcgiDt  rcipiirn  a kQovU*d(^  of 
(lie  cimliiiiatmae  uf  cutour,  so  lofioitcly  vaiM^d  sre  (hr  (one*  of 
Nature,  buth  in  the  tarn*  and  cUflocnt  roootmii.  Who  can  Tan(uie 
to  imitate  by  the  pencil  the  cmUaM  vanetie*  of  red,  aiwl  oran|tr,  and 
ytUow,  whkh  (he  Mtting  Ikm  diwluaea,  and  the  magical  illunona 
whieh  all  (h*  day  divenafy  the  vast  and  varied  s|>ace  ihe  vye  trawls 
over  ia  risini^  ITiaduitlly  from  (hr  horiion  to  the  u]<p«r  sky  Thewr 
who  have  paid  any  athnition  to  enluuts  must  be  aware  of  tlt«  dtffi. 
cuHv  of  deacribin);  the  Tarioua  (iata  and  i hades  that  appear,  and 
which  are  known  to  anonst  to  many  (houaaadi.  It  would  lie  use- 

ful if  our  MHeondugisU  would  rndaavour  to  rrrord  in  sume  way  the 
Tarioua  eohmrinjjt  of  the  different  modifications,  and  also  thwr 
clrvat'otM  at  the  time  of  observation. 


SB  to  disclose  the  glowtug  colours  referred  to ; or  Uir.re  Mete«r 
may  he  uctuai  Clouds  existing  far  beyond  the  limits  of 
mir  visible  sky.  which  absorb  the  light,  and  prorlucc  the 
same  splendid  effect.  This  lost  stipposilioii  will  uol  be 
objected  to,  when  we  refer  to  the  dark  lines  seen  by  i*juoJtho 
Fraunhofer  in  the  solar  spectrum.  Do  not  these  dark  ibniia  of  out 
lines,  it  has  been  atiked.  o(x*upy  the  place  of  ray«  of  visible  aky. 
{taritcuiar  refrangihilities,  which  have  bwn  absorbed  in 
their  passage  from  the  Sun.  belbre  they  readied 
Btmosphert?  a condition  seeming  to  be  necesnury  from  loUr 
the  absence  of  these  lines  in  the  S|>ectra  of  th«  fixed  ipectnim. 
stars.  Have  they  not,  it  has  been  osked  by  llerMrliel, 
been  absorbed  in  the  solar  atmosphere?  We  may 
apply  to  this  subject,  as  well  as  to  other  parts  of  Me* 
teofology.  the  remark  uf  Bacon,  **  I would  not  have  it 
given  over,  hut  waited  upon  a blile.” 

(880.)  The  following  are  incidental  but  valuable  DiflVreni 
examples  gleaned  from  Howard  ami  other  respectable  axampUmot 
authorities.  At  sunset  Howard  saw  in  the  West  a clear 
lemon-coloure»l  apace,  clove  to  the  liorizoa.  Above 
were  crimson  lights,  with  shadows  of  grey  and  pur|>le 
in  a variety  of  figure*,  streaked,  waved,  and  clustered. 

In  the  Eati  were  Clouds,  some  rose-red,  and  ottiers  ol* 
a tender  green.  He  speak.s,  also,  ot'  a ruby-ooloured  In  oar  own 
twilight;  of  orange  surmounted  by  rose-colour;  of  a Cuuatry. 
sunset  with  a pure  dilute  carmine  tint ; alsoofaskyon 
the  decline  of  day  reflecting  a bronze  hue  from  some 
Eastern  Clouds.  About  the  time  of  sunset  also,  or 
sometimes  a little  after,  the  lower  part  of  the  sky,  to 
some  distance  on  each  side  of  the  place  of  his  setting, 
may  be  seen  to  incline  to  a faint  sea-greeu.  At  greater 
distances  this  gradmttly  chotiges  into  a reddish  brown, 
tht.  coloar  uf  the  iHiritontal  sky  on  tlw  o])p<i8ilc  side 
inclining  sensibly  to  puqile.  In  the  different  voyages  in  the  Pu- 
lo  the  Polar  seas  also,  are  some  brief  and  scattered  no-  Ur  tea*, 
tices  worth  collecting.  Ross  frequently  saw  a yellow 
sky.  In  the  South-East  and  South-West  at  sunrise 
and  sunset,  Parry  saw,  generally,  near  the  horizon,  a 
rich  bluish  purple,  ami  a bright  arch  of  deep  red  above, 
one  mingling  imperceptibly  with  the  other^  About  the 
time  of  sunset  in  these  regions,  the  part  uf  the  skv 
within  I®  Of  i®  of  the  horizon,  was  of  a bright  re«l. 
above  whicli  was  a sofi  light  blue,  passing  into  delicate 
green.  At  sunset  in  December,  the  sky  was  beautifully 
red  near  the  Southern  imrizon,  und  a soft  rich  purple  to 
the  North.  Saussure  remarked  in  his  ascent  of  Mont  the  Alps 

Blanc,  that  the  evening  vapour  which  tempered  the 
Sun's  brightness,  and  halt  concealed  (he  immense  space 
he  had  l>elow  him,  formcil  the  finest  piirjile  belt  en- 
circling all  the  Western  horiion  ; and  as  the  vapour  dcs 
scended  and  became  more  HenM*,  (his  bell  became  nar- 
rower and  of  a deeper  colour,  and  at  last  of  a blood 
red.  At  the  same  instant,  some  Clouds  darted  a light 
of  such  brightness,  as  to  resemble  meteors  or  flaming 
stars. 

(081  ) But  the  colour  of  the  sky  is  often  influenecd  Die  colour 
hy  reflection  from  terrestrial  objects.  Ross,  mentions,  that  ef  the  nky 
wliile  the  Sun  and  Muon  were  pas.*iitg  in  azimuth  along 
the  lops  of  the  m<»untains.  the  snow  which  covered  them,  * 

and  which  had  naturally  a yellow  tinge,  had  then  the  from  trnes- 
htslre  of  gold,  the  reflection  of  which  on  the  sky  pro-  trisl  objects 
duced  a green  so  delicately  rich  and  beautiful,  as  to  pass 
descriptiun.  Other  causes,  also,  somrliines  operate.  Kffrct*  of 
Humboldt  rcmsrkctl  when  the  sir  was  clear  and  the  sky  vusiwoiieil 
of  a Very  deep  blue,  that  the  horizon  reflected  a livid  and 
yellowish  light,  which  he  thought  resulted  from  the 
quantity  of  sand  suspended  in  the  ait 
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(8fi2.)  It  may  b«  useful  to  advert  to  a single  exam- 
ple of  a sunset,  recorded  by  Howard,  llic  Sun  sel, 
surrounded  by  a moderate  plow  of  ftome  colour,  anil 
without  a on  ibe  Western  sky.  An  extensive 

brightness  remained  in  the  horison,  which  insensibly 
vanished  upwards  and  Uiwardv  the  Norih-Kast  and 
South-West.  Opposite  to  this,  and  quite  diMinct  in  its 
boundaries,  appeared  a muss  uf  colour  resting  on  an 
extensive  violet  or  purplish  base,  in  the  horiton,  and 
which,  diminishing  as  it  ruse,  (crmiimted  at  length  in  a 
rose-c^ouTvd  apex.  As  this  apex  passed  away,  an 
orange  tint  in  (he  >iorl]t-West  spread  and  deepene<l, 
and  wtw  suddenly  surmounted  by  a fine  blush  uf  red, 
completing  a grand  pyramid  of  coloured  light,  reaching 
halfway  u^  the  xenith,  and  glowing  every  moment  witii 
increased  brightness ; so  that  half  an  hour  alter  sunset, 
the  landscape  to  the  Ka&t  was  actuailv  in  a much 
stronger  lighter  than  afier  the  dtsapprarance  of  that 
Inminary.  At  the  moment  this  wb.s  in  the  greatest  per- 
fection, the  opposite  pyramid  was  no  longer  visible,  and 
the  twilight  passing  oil',  the  red  first  vanished,  the 
orange  spreading  upward,  at  the  same  time  It  grew 
fainier  with  the  white  light  of  the  pictnrr. 

(H83.)  We  may  gather  from  what  ha^  been  advanced 
oil  the  absorption  of  light,  and  from  ilie  necessary  ar- 
rangement of  (he  dimensions  uf  CMouda  in  liic  air.  a 
reason  why  the  morning  and  evening  skies  display  a 
richer  colouring  lliaii  wlwn  the  Sun  is  in  its  meridiau 
spletKkHir.  The  stability  of  Clouds  requires  that  their 
horizontal  dimensions  should, in  general,  be  greater  than 
their  vertical.  In  the  morning  and  evening,  the  loriner 
dimension  is  so  situated,  as  U>  call  into  the  greatest 
activity  the  absorptive  power,  when  taken  in  conjumtion 
with  the  great  range  of  horiaontol  air;  whereas  in  llie 
middle  of  the  day,  nut  only  is  tlierc  a smaller  dimension 
cd*  the  Cloud,  but  a much  less  quantity  of  airacls  on  the 
light.  'I'he  increased  rarity  uf  the  air  in  Tropical  cliines, 
may  afford  also  a reason  why  the  sunsets  theie  are  less 
brilliant  than  in  Countries  more  remote  from  (he  Kqua- 
tor.  The  continued  low  elevulioii  of  the  Suii  in  like 
Polar  Regions,  will  likewise  explain  the  more  frequent 
occurrence  of  rich  and  splendidskies  iu  that  region.  Very 
much  remains  to  be  done  to  perfect  our  knowledge  of  the 
phenomena  of  Clouds,  and  wu  hope  it  is  a subject  which 
will  meet  with  inereased  attention  from  Meteorologists. 

Halos,  Parhrlia,  9fc. 

(S84.)  There  are  other  remarkable  exhibitions  of 
colour  in  the  attoosphere  connected  wilii  the  Sun  and 
Moon,  which  have  very  much  occupied  tlie  attention  of 
Philosophers.  In  a clear  sky  these  luminaries  exhibit 
their  discs  without  any  change  of  colour;  but  in  other 
conditinna  oi'  (he  air,  Uu-y  not  only  undergo  alterations 
of  colour,  but  are  also  surrounded  with  circles  and  parts 
of  circles  of  various  sizes  and  forms,  and  exhibiting 
diversities  of  the  most  singular  and  remarkable  kinds. 

(88^.)  VMieii  a thin  Kt^aUf^.^l  Cloud  passes  before 
tike  Sun  or  Moon,  a jHirlion  of  the  Cloud  surrounding 
the  luminary  appears  much  more  lutniuous  than  the 
re.st,  as  in  fig.  1.  pL  xvU.»  the  plieiiomciion  being  then 
denominated  a Coruna.  These  coruine  depend,  pro- 
bably, on  the  exi.slence  of  a iiuinlier  of  particlc-H  of  water, 
of  equal  <timeu^^ons,  and  .••ituated  in  a pro(>er  ]>u»iition 
with  respci,-!  to  the  luminary  and  the  rye.  There  being 
so  much  diversity  in  tlie  rnagniliides  of  the  ^pherules 
water,  Uieir  dimeusions  may  be  expected  to  vary  without 


limit,  and  by  observation  they  are  accordingly  found  to  Meteof^ 
do  so.  f’onimE  are  very  common,  and  are  best  seen 
round  the  Sun  by  reflection  from  the  surface  of  still 
water.  Newiun  saw  in  this  way,  three  rings  of  colour  Nrwton'B 
surroumitcig  the  Sun,  like  smail  rainbows,  Uie  inner- 
must  being  blue  next  the  Sun.  red  without,  and  white 
between.  The  second  ring  wns  purple  and  blue  within, 
pale  red  without,  and  green  in  the  tniddlp.  The  Ihirti 
ring  was  pale  blue  within  and  pale  red  without.  The 
diameters  of  the  rings  were  respectively  5®  or  6®,  94®, 
and  12®. 

(886.)  On  otlier  occasions  circles  more  or  less  bril- 
liaiil,  and  ufa  much  lai^r  size,  surround  tiie  disc  {rf*  the 
Sun  aixl  Moon,  the  liimjnary  occupying  (he  centre,  as 
in  fig.  2.  These  are  denominated  halos.  'Fhose  be-  Ilaiue 
longing  to  the  Sun  are  generally  tinted  with  colours  less  rwuul  the 
bri^il  than  the  rainbow,  and  sonvehmes  quite  as  dis- 
tinct.  Theae  wdoun*.  huwexer.  are  variously  tli^powd. 
Sometimes  the  red  i»  next  tlie  Sum  and  a pale  blue  on  cvkKu. 
the  outside ; but  at  other  tim«‘s  indigo  and  violet  are 
without.  Frequently  tl»ey  are  red  or  yellow  on  the  in- 
able,  and  white  on  the  outside.  One  lialo  was  seen,  the 
middle  of  which  was  white,  uAcr  which  followeil  red, 
blue,  and  green,  its  outermost  border  being  a briglit 
red.  In  another  case  a pale  nd  on  the  outside  was 
followed  by  yellow  and  green,  terminating  with  white. 

'I'be  space  inctnded  within  (he  halo  is  frequently  of  a S|W4i!  with- 
most  intense  grey,  or  of  a deeper  blue  tlian  llie  rest  uf  i*>  halo  frw 
the  sky,  when  the  atmosphere  is  misty,  or  uf  a transfm- 
rency  more  or  less  perfect.  Under  some  circumsianccs 
a second  halo  is  f..<r(ned,  much  larger  than  the  first  and  ^ 
concentric  with  it,  us  in  fig.  3.  Its  colours  are  very 
pale,  aud  its  whole  splendour  much  less  than  that  of 
the  halo  within.  Frequently,  (mm  prcuhar  conditionv  of  HaUw 
the  atmosphere,  neither  llu-  n st  ..  - n:jd  baUi  is  ^>er- 
fectly  formwl.  as  fig.  4. 

(867.)  Halos  round  tlie  .Moon  are  fbnneil  sometimes  * 
of  a luminous  white  cia'Ie.  and  at  other  times  are  tinted  ruutid  the 
with  pule  red  alone,  ur  green  and  rerl.  The  white  circle  Mwn. 
is  sometimes  well  defimd  on  the  inner  side,  so  as  to 
make  the  included  space  appear  dark,  while  on  the  otiicr 
Ride  it  passes  insensibly  into  the  colour  of  the  sky.  A 
suecessitHi  of  these  halos  frequently  occurs.  A corona  is  Sn<vewto« 
sometimeN  formed  within  the  halo,  as  fig.  o ; ami  Howanl  of  hnlos. 
observed  a case  where  the  corona  was  not  forineit  by  the  Corona 
Ckinds  whid)  ptwfuced  the  hah*,  but  haze  prcdiably  * 
nearer  the  F'artli. 

(888.)  Prufoviur  Strehike  of  l)nn(*jc,  in  pasning  UaJotMt-a 
over  some  fields  at  midnight  itf  Augtn^t,  1828,  wa'^  greatly  •*»  * "“at 
(•ur]irised  at  tlic  successive  ap^K^arunce  and  disap)>earance 
of  lialos.  Some  of  the  fields  were  covered  with  mist, 
and  others  perfectly  clear.  In  a field  free  from  mist  no 
halo  could  be  perceived  ; but  in  those  covered  with  misi. 
three,  or  even  four  hulus  were  perceived  at  small  dh- 
(auces  from  eacli  otiier,  with  very  vivid  colours,  red 
being  always  on  the  nvitside.  Howard  saw  a lunar  halo 
of  iWHlerate  diameter,  which,  dhap|>earing,  gave  place 
to  a portion  uf  a very  large  one.  In  the  Polar  Regions 
Parry  remarked  (hat  halos  uliiHWt  ui»u>s  Iwgan  tounuke 
their  appearance  about  the  time  uf  fu!)  Muon. 

(889.)  Coloured  circles  an*,  however,  much  more  Vary  ••• 
rare  in  the  Countries  of  the  North,  than  in  Pn*vence,  ceding  to 
Italy,  and  Under  the  Torrid  zone  beaiilirnl  **'“^** 

prismatic  coluurN  a)i|)cnr  almost  every  night.  OtWii  in 
the  space  of  a tew  mitinte.s  they  disap]H*nr  several  times. 

Between  the  I5th  degree  of  latitude  and  the  equator, 
small  halos  surround  the  Planet  Venus,  orange,  purple. 
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and  violet  being  distinctly  pe^ceiv^d.  Humbtikll,  how- 
ever,  never  saw  any  colours  around  Sirius,  Canopus,  or 
Acherner. 

Uairiottf's  (690.)  Marnotle  accounted  for  the  furmBtion  ofhalos 
t^fv  of  ffQni  the  refraction  of  prismatic  crystals  of  ice  descend- 
tioo^  ing  through  the  air  in  all  possible  directious,  and  these 
receiving  the  solar  rays  under  every  variety  of  inclina' 
lion.  In  certain  positionn  of  these  prisms,  it  may  be 
proved  that  light  aulfeis.  in  transmission  through  them, 
a mininum  deviation ; and  this  position  is  determined 
by  like  condition  that  the  refract^  ray  forms  with  the 
two  sides  of  the  prism  an  isosceles  triangle  t or,  which 
comes  to  the  tame  thing,  the  aikgle  of  refraction  is  equal 
to  half  the  refracting  angle  ; and  as  the  refracting  angle 
is  here  60°,  the  angle  of  refraction  mu»t  be  30°,  and  the 
angle  of  iocklenoc  about  41°.  Hence  the  deviation  is 
equal  to  double  the  angle  of  incidence,  mt/iu-i  the  refract- 
ing angle;  or  2 X 41°  — 60°  :r  22°,  and  which,  singu- 
larly enough,  coincidca  nearly  with  the  semidiameter  of 
thesolar  halo.  In  other  positions  of  ll>e  prism. the  devia- 
tion increases  very  slowly,  till  it  becomes  a few  degrees 
greater.  Hence  the  breadth  of  the  circles  of  c^niir 
being  considerable,  the  colours  must  fall  principally 
on  each  other,  and  thus  become  very  indistinctly  sepa- 
rated. The  external  circle  may  be  referred  to  the  efTecf 
of  two  such  refractions  in  succession.  This  mode  of 
explanation  could  be  put  at  once  to  a decisive  test,  could 
tlie  diameters  of  halos  be  measured  witli  the  same  exact- 
ness as  tile  rainbow  ; but  it  is  seldom  the  phenomenon 
is  presented  with  all  the  uniformity  and  precision  de- 
sirable.* 

Li|;ht  ol  (691.)  Arago  made  an  observation  which  proves  in  a 
hdw*  w certain  degree,  that  the  light  of  halos  is  refracted,  having 
rracted.  that  it  U always  polarized  by  refraction  and  not 

by  reflection. 

may  (B92.)  One  useful  Meteorological  inference  maybe 
iiffjpil  iM  n»-  drawn  from  these  Optical  inquiries  respecting  halos,  and 
Wmaiion  presence  of  icy  particles  be  necessary  for 

fw^^^tiou,  they  may  be  regarded  as  furnishing  us 
with  some  data  respecting  the  temperature  of  the  higher 
regions  of  (he  air. 

(S93.)  Halo!>,  from  tlieir  relation  to  the  modifleation 
Cirro  Stratus,  in  which  they  chiefly  occur,  are  found  to 
indicate  wind  and  ruin,  and  someUmes,  at  the  approach 


of  bif;ht>r 

tluf  sir. 
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* Hie  following  expenment  liy  Sir  David  Brtwtter  Ulustraica 
ID  a |Ae«iini;  tnannvr  Itie  actual  furmatioa  of  halot. 

**Talu.>  a va1tirat«<l  solution  of  alum,  and  hsvinit  S|>read  a few 
drops  of  it  over  a plate  of  it  will  rapidly  cryslallita  in  email 

AaI  octolwilrona,  ccarvety  TieiU*  to  the  vys.  When  thie  jdate  is 
bald  betwren  the  ubserrer  and  the  Sue,  or  a caudle,  with  (he  eye 
very  close  t»  the  smouth  side  of  the  claes  plate,  ihecc  wUl  be  even 
three  beautiful  haU>s  of  light,  at  dtflereot  distances  from  the  lunrii- 
nous  body.  The  meersKMt  hth,  wluch  is  the  whitest,  if  Tuvnoe^l  by 
the  images  refracted  by  a pair  of  faces  of  the  octohedrSl  crystals. 
Dot  much  incliMtl  to  each  other.  The  seosed  kultt,  which  m more 
coiourvd,  with  tbs  blue  rays  outwards,  is  formed  by*  a pair  uf  faces 
mors  iochuvdj  and  the  /vurd  k<i/o,  which  is  very  large  and  highly 
roloursd,  is  formed  by  a still  mote  Inclined  pair  uf  faces. 

**  Rach  separate  crj^l  forms  three  images  of  the  luminuos  body, 
placed  at  {VHats  120^  distant  fiumtach  other,  in  all  tlte  three  halos; 
and  as  the  iitMncvous  small  crystals  have  thrir  refracting  facet 
turned  in  every  puasihle  dirvclwn,  the  whole  circumfcreocc  of  the 
halos  will  be  cwnpletrly  6Ueil  up. 

” The  same  eflects  may  be  obtained  with  other  crystals,  and  when 
they  have  the  iwopertv  ol  doulile  refraction,  each  halo  will  be  either 
doubled,  when  the  futile  refraction  is  coaaderable,  or  rendered 
brct.ider,  and  otberwiae  reodihv«t  in  point  of  colour,  when  the  double 
refradion  is  sm*ll.  TheviitYts  may  be  einoukly  varied,  by  crystal- 
Ittiog  upon  the  same  |dale  of  glass  crystal*  of  a decided  colour,  by 
which  means  we  should  bare  white  and  coiourvd  halos  succevding 
each  othce.** 


of  Winter,  snow  and  frost,  at  which  lime  the  coloura  Metaor- 
are  very  brilliant.  Late  in  the  Spring.  Howard  has  re- 
peatedly  obaerved  a large  white  lunar  halo  to  be  I'ol- 
lowed  ^ hot  weather. 

(894.)  The  apparent  form  of  the  halo  is  that  of  an  h«joe*. 
irregular  oval,  wi^  below  than  Vxwe,  the  Sun  being 
nenrer  their  upper  than  (heir  lower  extremity.  'Phis 
results  from  the  apparent  figure  of  the  sky.  Parry 
measured  several,  and  found  all  the  diameters  of  each 
to  be  equal. 

(895  ) Parhelia  eonstst  in  the  simultaneous  appear-  Parhelia, 
aoce  of  many  Suns,  images  of  (he  true  Sun.  'These 
images  always  appear  at  (he  same  elevatiou  as  the  (rue 
Sun.  and  are  always  united  to  each  other  by  a white  circle, 
likewise  horizontal,  and  whose  pole  is  in  (he  tenilh. 

This  circle  changes  its  elevation  with  the  true  Sun  ; and 
its  spparent  semidiameter  is  always  equal  to  the  distance 
of  this  luminary  from  the  xenith. 

(896.)  'The  whitenesK  of  the  circle  Itere  alluded  to,  Tsum*  of 
results  lK«n  the  refraction  of  the  vertical  faces  of  crystals,  !I^*'*“*T*^ 
supposed  to  be  weltered  equally  through  every  variety  of 
azimuth ; and  to  the  refraction  of  vertical  prisms  must  be 
referred  the  coloured  purhclia  which  impart  so  grout  on  Of  cidmirvd 
interest  to  the  sky.  These  coloured  parhelia  are  not 
always  confined  to  the  limits  uf  halos,  but  are  sometimes  Parhelia 
formed  a little  without  them,  on  account  of  the  deviation 
of  (he  light  which  passes  obliquely  through  the  vertical  * * ** 
prisms,  ^ing  somewhat  greater  than  that  of  the  light 
transmitted  by  those  crystals  which  have  their  axes  per- 
pendicular to  the  planes  of  incidence  and  refraction.  So 
also.  Dr.  Young  o^rves,  the  light  which  passes  through 
the  horizontal  crystals,  at  diflrrent  azimuths,  is  variously 
modified,  so  a-s  to  produce  the  lieauliful  phenoroeDa  of 
inverted  arches  touching  the  halos  at  their  highest  points;  larrried 
or  the  many  other  diversified  combinations  of  arches  arches 
which  at  times  almoat  baffle  descriptiofi.  tuuchifig 

(S97.)  The  simplest  example  of  a |Nirhelion  is  that 
wherein  one  fictitious  Sun  only  appears  on  one  side  or  p,,brliyo. 
other  of  the  true  Sun,  on  a suitable  Cloud, — perhaps 
vapour  po-ssing  to  a Cirro  Stratus  Cloud,  as  in  fig.  6, 
where  S is  the  true  Sun,  and  S*  its  image  ; or,  as  in 
fig.  7,  where  (he  fictitious  Sun  S'  is  below  the  real  Sun 
S.  Both  these  are  actual  examples. 

(898.)  The  next  degree  of  complexity  is  when  fic-  T«o  parhe* 
titious  Suits,  S',  S',  are  formed  on  each  side  uf  the  true 
Sun  S.  on  a pro|>er  Cloud,  as  in  fig.  8,  the  opparent 
Suns  being  probably  more  or  less  tinted  with  tiie  pris. 
malic  colours,  and  with  or  without  a luminous  circle 
psiising  through  them. 

(899.)  Parry  records  a case  of  two  parhelia.  S‘,  S*, 
a.s  in  fig.  9 ; that  to  the  Westward  being  li»rme<l  on  a 
thick,  dark  Cloud,  was  bright  and  prismatic,  the  other 
on  the  blue  sky  ^ing  scarcely  perceptible.  A ray  of  R«j-* of  yvl- 
bright  yellow  light  exleiuled  horizoiilally  about  3°  or  4° 
on  each  side  of  the  parhelia,  and  a stripe  of  prismatic 
colours  from  each  of  them  tu  the  horizon. 

(900.)  Another  modification  is  when  three  parhelia.  S',  Th^par- 
$•,  S*  appear,  with  a circle  more  or  less  perfi  cl  pauiog 
through  them,  as  in  fig.  10.  Parry,  who  describes  one  of 
this  kind,  remarks  that  the  prismatic  tints  were  much 
more  brilliant  in  the  parhelia  than  in  any  other  part  of  the 
circle,  red,  yellow,  and  blue  being,  however,  the  only  co-  |cculi«r 
lours  that  could  be  traced,  red  being  nearest  the  true  Sun.  ttri^htutiM 

(901.)  On  another  occasion,  when  some  snow-drill 
prevailed,  and  three  fictitious  Suns.  S',  S*,S*,  appeared, 
with  a portion  of  another  circle  above,  as  fig.  II,  the 
parhelia  were  at  limes  so  bright  as  to  render  It  paiiitul 
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to  th«  eye  to  look  upon  them.  A horizontal  circle  of 
white  h^ht  passed  Umnigb  the  Sim's  dtec.  and  across 
the  parhelia  S',  S'.  A column  of  l%hl  also  descended 
from  the  Sun,  tfi  represented  in  the  h|pire. 

(90^.)  In  a similar  ease  with  three  pnrhelia.  S',  S',  S', 
and  a summniltn^  halo,  Parry  saw  many  rays  of  ccm> 
tinnous  white  proceeding  from  the  Sun  S,  and  ex- 
tending in  varKKis  directioiM  beyond  the  halo.  These 
raya  were  brighter  after  they  had  passed  the  halo,  than 
in  the  part  within  it.  This  is  shown  in  fig.  12. 

(903.)  Mr.  White  saw  at  Bedford  a beautiful  combi- 
nation of  this  kind.  A B.  fig.  13,  is  the  Western  hon- 
son.  and  S a portion  of  the  solar  disc,  appearing  like 
burnished  gold  aboire  a dark  Ciiro  Stratus  Cloud.  S', 
S', S*  are  three  parhelia,  and  d«  a column  of  while 
light,  reaching  to  the  horizon  below,  and  extending  in- 
definitely upwards;  f,  f(,  ^ were  fragmenta  of  a solar 
halo,  exhibiting  the  prismatic  colotirs  ; it  k,  I three 
kiroinous  trains  of  li^ta,  terminating  in  points,  the 
trainib  being  highly  coloured  with  ycll^ish  red  vaponr, 
owing 'profaabty  to  ita  being  situated  in  the  ccntic  of  the 
column  of  light  de.  The  train  m terminated  abruptly, 
but  was  more  disdoct  than  the  train  n,  which  ended  in 
a point. 

(904.)  We  have  before  remarked  that  parhelia  S',  S* 
are  sotnetimes  formed  outside  the  halo,  l^it  it  is  rare. 
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Parry  remarks,  that  on  one  occasion,  an  officer  reported 
the  angular  distance  between  the  parhelion  and  the  Sun 
to  be  24^40',  and  the  radius  of  the  halo  28° SO'.  This 
was  regarded  for  the  time  as  an  error,  but  subsequent 
observations  abundantly  confirmeil  it  On  this  occasion 
an  inverted  portion  of  another  halo  touched  the  usual 
halo  in  a point  immediately  above  the  Sun,  as  in  fig.  14. 

(90b.)  Sometimes  parhelia  S',  S'  appear  on  esch 
side  the  Sun  S,  with  a halo  passing  through  them,  and 
two  inverted  arches  above,  one  touching  the  perfect 
halo,  and  the  other  formed  above  it  Both  the  fictitious 
Huns  had  tmU  of  a whitish  colour  proceeding  from  Uiem, 
as  fig.  1 b. 

(906.)  A second  halo  may  surround  the  first,  as  in 
fig.  16,  with  an  inverted  arch  above  H,  as  well  as  on  the 
interior  halo.  This  was  an  example  seen  by  Martin 
Folkes,  P.  R.  S. 

(907.)  A Btill  more  complex  form  is,  however,  some- 
time* presented,  as  fig.  17,  and  which  was  observed  by 
Parry,  where  S is  the  true  Sun,  having  an  altitude  of 
about  23°  above  the  horizon  A A,  and  f » an  entire  hori- 
xontal  circle  of  white  light,  whose  plane  passes  through 
tlie  Sun.  Immediately  below  the  Sun,  at  S',  was  a very 
bright  and  dazzling  parhelion,  but  not  prismatic;  and 
on  each  side,  at  the  intersections  S*.  S*  of  a drde 
S'.  S',  dt  S',  whose  radius  was  22^°,  with  the  horizontal 
circle  f u,  prismatic  parhelia  were  formed.  In  contact 
with  the  upper  part  of  the  halo  waa  an  arch,xdv,of  an 
inverted  circle,  having  its  centre  apparently  about  the 
zenith,  and  very  strongly  tinted  with  the  prismatic  co- 
lours. Above  thn  arch  was  one,  Aef,  apparently  ellip- 
tical, the  point  e lieing  distant  from  the  Sun  about  26°. 
The  portion  included  between  x and  v was  prismatic, 
but  the  rest  white.  The  space  between  the  two  pris- 
matic arches,  x,  r,  v,  d,  was  extremely  brilliant  by  the  re- 
fieeiion  of  the  Sun's  rays  from  the  innumerable  minute 
spicule  of  snow  fioating  in  the  almospbete.  Surround- 
ing the  whole  was  a circle,  qf  r,  having  a radius  of  4b°, 
atrongly  prismatic  about  the  points/^r,  and  faintly  so 
in  all  iu  other  parts.  Above  this  large  circle  was  a 
•mail  inverted  arch,  m n,  strongly  prismatic,  and  having 
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its  centre  apparently  in  the  zenith.  Springing  from  the 
points  q and  r were  arches,  r p ami  q o,  of  large  circles, 
very  strongly  prismatic.  In  the  outer  circle,  two  spots, 
yy.  more  strongly  prismatic  than  the  rest,  were  prrceptible. 

(909.)  But  three  fictitious  Suns,  S',  S',  S',  are  at 
other  limes  very  differently  disposed,  arai  pitxiucing  very 
different  phenomena,  as  in  fig.  18.  In  this  case  S is 
the  real  Sun,  having  a very  bright  halo  of  the  onlinary 
size  surrouivding  it,  tinted  with  the  prismatic  colours. 

On  its  upjier  limb,  a bright  fictitious  Sun  wa.s  formed, 
as  S',  the  rays  of  which  produced  a second  halo  of  a 
smoky  white  colour,  well  defined  in  its  whole  circum- 
ference, and  double  the  diameter  of  the  other  halo.  S* 
and  S'  were  other  fictitious  Suns,  the  rays  from  which 
formed  the  circles  mn,  rp.  The  rays  thrown  off  also 
at  the  intersection  of  iheae  circles  at  »,  formed  segments 
9,  r of  a fifrh  halo,  about  liti”  of  which  was  below  the 
liorison. 

(909.)  Pour  parhelia,  S’,  S',  S',  S',  appear  some-  Fourpv- 
times  disposed,  as  in  fig.  19.  This  splendid  example  «itli 
was  seen  by  Hevelius  at  Dantitc,  20th  February,  1661. 

Four  parhelia  were  also  observed  by  Mr.  WhUtoii,  as 
in  fig.  20.  The  true  Sun  S had  a halo  surrounding  it, 
and  two  arches  touching  the  halo  and  each  other  at  V. 

At  M appeared  a smaller  arch,  convex  also  to  the  halo. 

The  parhelia  S',  S'  were  formed  outside  the  halo,  and 
from  them  proceeded  narrow,  pale  whitish  streaks  of 
light,  resembling  tails.  These  soon  extended  them- 
selves BO  far  as  to  meet  in  a point  opposite  the  Sun, 
forming  a great  circle  parallel  to  the  horizon.  At  S* 
there  appeared  a third  fictitious  Sun.  and  shortly  afler 
a fourth  at  9*.  At  P there  was  a small  portion  of  a 
secondary  halo. 

(910.)  Five  parhelia.  S',  S',  S',  S*.  S',  are  shown  in  Fivt  far- 
fig.  21.  formed  at  the  intersection  of  tlie  several  halos,  hdia. 

S lieitig  the  true  Sun.  This  fine  example  was  seen  at  . 
Jackson  in  Tennessee,  19th  August,  1825. 

(911.)  The  most  splendid  parhelion  of  recent  times  Su  |i&rhu* 
was  that  seen  at  Gotha,  on  the  12th  of  May,  1824.  The  lie. 
pan  of  the  sky  occupied  by  the  Sun  was  coveretl  willi  "Th* 
small  light  Clouds,  as  well  as  very  small  white  detached 
Clouds  upon  the  sky  opposite,  and  upon  which  the  par- 
helion appeared,  the  (^cnomenon  iWing  always  inter- 
rupted in  the  clear  blue  sky.  Tbe  (rue  Sun  appeored 
at  S,  fig.  22,  a circle  of  shining  yellow  light,  S',C,  S',  S', 
fturvour^ing  it,  its  interior  margin  being  red,  and  its 
opposite  green.  At  S',  S'  two  parhelia  were  seen  a little 
out  of  the  halo,  and  of  the  same  elevation  as  (he  real 
Sun.  These  parhelia  were  very  bright,  and  displayed 
all  the  colours  of  the  rainbow,  the  red  being  as  usual 
nearest  (be  Sun.  At  S*  appeareil  a third  parhelion, 
less  bright  than  the  others.  From  A oiid  B sprung  an 
arc  concentric  with  the  halo  S',  C,  S',  S',  whose  radius, 

S A or  S B,  waa  double  tbe  radius  of  the  first  halo.  The 
upper  part  of  (his  arc  glowed  with  the  most  brilliant 
colours,  the  red  being  towards  the  Sun.  The  remaining 
part  of  this  halo  dipped  under  tbe  horizon.  From  the 
same  points  A and  B,  another  arc  A D F B proceeded, 
showing  at  D and  F very  lively  colours,  but  at  its  cx- 
tremilies  A and  B.  as  well  as  in  its  middle  portion  D F, 
it  was  whitish.  In  these  two  arcs,  tbe  red  colour  waa 
nearest  the  Sun,  and  the  green  on  the  opposite  side. 

During  a pert  of  the  time,  an  inverted  arc  DCF  was 
seen  in  contact  with  the  first  halo  at  C ; but  at  another 
interval  of  (lie  phenomenon,  two  inleriieciing  arcs  ap- 
peared to  spring  from  C,  as  in  fig.  23.  At  this  moment 
the  point  C displayed  extraordinary  brilLiauce,  but  no 
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M.-ti'Of  ima^  of  the  Siin.  Another  circle  K (>  L appeared  also 
"♦“tty-  with  verybrilliantcolours,  touchini;  the  circle  A H G 1 R 
at  G,  the  red  bcinf  on  its  outer  border  turned  towards 
the  Sun,  and  its  inner  circumference  This  circle 

was  rather  smaller  than  that  surruunding  the  Sun.  In 
the  neighbourhood  of  G,  the  colours  had  extraordinary 
brilliance. 

(912.)  A Iar<^  luminous  circle,  havio|f  the  zenith  Z 
for  Us  centre,  pas-sed  through  the  centre  of  the  true  Sun 
and  the  parhelia  S',  S*  parallel  to  the  horizon,  llirec 
other  parhelia.  S*,  S‘,  S*,  appeared  upon  this  last  circle, 
the  two  first  bein|(  each  Qt/*  from  the  real  Sun.  and  the 
Ia<it  or  immediately  oppoaite.  Two  luminous 

arches,  O P and  Q K,  seeming  to  be  portions  of  two 
Hfrent  circles,  intersected  the  tictitioiis  Sun  S*  at  right 
angles.  Another  observer  saw  these  same  arches  cross* 
ing  the  horizontal  arch  nearly  in  a vertical  direction,  as 
fig.  24.  During  the  continuance  of  the  phenomenon,  a 
portion  of  a arcle,  M S*  N,  was  seen  for  a short  time, 
and  afterwards  reappeared.  This  beautiful  spectacle 
first  appeared  at  hwrs  a.  m.,  and  at  five  a.  m.  the  tber* 

momeler  was  of  Fahrenheit,  so  that  at  no  great 

elevation  in  the  almoephere,  the  temperature  must  have 
been  at  the  freezing  point. 

ftereo  poT'  (913.)  At  Kiaihta,  in  Siberia,  on  the  4th  of  February, 
Mia.  ' 1829,  at  sunrise,  the  cold  being  very  severe,  luminous 

rays,  known  in  that  desolate  region  by  the  name  of  the 
Sun's  ears,  were  seen  on  both  sides  of  that  luminary. 
At  ten  A.  M.  these  rays  changed  into  parhelia,  an  im« 
mense  whitish  column,  similar  to  a comet's  tail,  issuing 
from  the  Sun  towards  the  West,  formed  at  length  a 
perfect  circle  round  the  heavens.  In  the  circumference 
of  thus  circle  were  seven  images  of  the  Sun,  pale  and 
without  rays,  at  nearly  equal  intervals  ftom  the  Sun  and 
from  each  other. 

.SinipiUr  (914.)  A singalar  phenomenon  wu  seen  by  Mr. 
(•htfoomd-  Fallows  at  the  Cape  of  Good  Hope,  which  Dr.  Young 
fragments  of  corons,  but  which  Brewster 
twwi^lope.  ^hinlts  must  have  been  parhelia.  On  a clear  evening, 
when  the  Sun’s  lower  limb  had  just  dipped  the  water’s 
edge,  seven  luminous  appearances  of  the  same  shape, 
but  rather  lets  than  the  real  Sun,  were  perceived.  Thne, 
at  the  moment  the  upper  limb  of  the  Sun  came  in  con- 
tact with  the  horizon,  appeared  as  bright  points  upon 
the  water's  edge,  at 'which  lime  one  o4'  them  vanished 
instantaneously.  This  remarkable  appearance  is  inns' 
trated  in  fig.  25 

H&rbrlu  (915.)  Parry  obaerved,  that  though  parhelia  seem,  to 
formed  na  an  observer  placed  nearly  on  a level  with  the  sea,  to  be 
Hi  considerable  distance  from  the  eye,  they  are  never- 
theless  fonnd  on  ascending  a gentle  emixience  to  be 
cVmc  to  0^  formed  on  some  medium  comparatively  cloee,  perbape 
xerrer.  only  one  nr  two  miles  distant. 

Parhelia  (916.)  Parhelia  occur  most  frequently,  and  exhibit 
ocou  niovt  the  greatest  intensity  of  light,  at  low  elevations  of  the 
frrqucoUy  Sun.  This  is  often  particularly  observable  in  the  short 
RT«a”«t  io>  phenomena  assume  a very  brilliant  ap- 

trmity  of  pearance  soon  after  8unriBe,decrease  in  splendour  towards 
at  low  noon,  and  resume  their  brightness  as  the  Sun  descends 
rltvatioai  towards  the  West ; continuing,  however,  distinctly  visible 
of  di«  (wn.  whole  time,  and  being  sometimes  accompanied  by  a 
in  >hort  more  or  less  perfect  halo  undergoing  corresponding 
<U}s.  variations.  Diversified,  and  most  attractive  as  these 
beautiful  phenomena  really  are,  are  most,  neverthelen, 
hasten  to  the  consideration  of  another  part  of  the  subject. 

(917.)  Not  only  is  the  Sun  surrounded  with  beautiful 
phenomena  of  this  sort,  but  Uie  Moon  also  is  attended 


by  an  appearance  of  the  same  interesting  kind,  denomi-  Ueteur- 
naud  Paraselene.  Dr.  Trail  records  an  interesting  alujty. 
example  of  a wide  halo,  faintly  exhibiting  the  prismatic 
colours  formed  round  the  Moon  as  o centre,  a small 
portion  of  its  circumference  Iwing  cut  off*  by  the  horizon.  * 

This  circular  band  was  intersected  by  two  small  portions 
of  a larger  circle,  and  which,  if  completed,  would  have 
passed  through  the  Moon  parallel  to  the  horizon.  At 
the  points  of  intersection  appeared  two  luminous  discs 
tolerably  well  defined,  equalling  the  Moon  in  size,  but 
less  brilliant.  The  Western  paraselene  hail  a coma  di- 
rected from  the  Moon  ; that  of  the  Eastern  paraselene 
being  much  less  distinctly  marked,  and  soon  lost  in  the 
adjoining  segment  of  the  larger  circle.  A repreaenlatioa 
of  this  phenomenon  is  given  in  fig.  26. 

(918.)  At  half'pasl  six  P.  M.  on  tlie  1st  of  December.  Psrry'i ; 
Captain  Parry  saw  part  of  a circular  halo,  whose  radius 
was  22°  52^  round  the  Moon.  Part  of  a well*<iefioed 
horizontal  circle  of  while  light,  passing  through  the 
Moon,  extended  fur  several  degrees  on  each  side  of  her. 
and  in  the  points  where  this  circle  intersected  the  halo, 
were  paraselene.  In  the  |>art  of  the  halo  immediately 
over  the  Moon,  was  another,  much  brighter,  and  oppo- 
site to  it,  in  the  lower  part  of  die  circle,  another  similar, 
but  much  more  faint.  About  the  san»e  time  on  the  fob 
lowing  evening,  two  conoentric  circles  were  observed 
round  the  Moon,  the  radius  ot'  the  smaller  being  38°, 
and  of  the  larger  46°.  Upon  the  inner  circle  were  four 
paraselene,  strongly  prismatic,  and  situated  with  regard 
to  the  Moon  as  on  the  preceding  day.  There  was  also 
a faint  horizontal  circle  of  white  light  passing  through 
the  Moon  as  before. 

(919.)  Parry  gives  also  another  car«  of  a halo  whose  simISw  xC 
radius  was  22°  30',  which  had  in  it  three  paraselene,  Pwry't. 
very  luminous,  but  not  tinged  with  the  prismatic  colours ; 
and,  on  the  following  day,  the  name  phenomenon  oc* 
curved,  with  the  addition  of  a vertical  stripe  of  white 
light  proceeding  ftom  the  upper  and  lower  limbs  of 
the  Moon,  and  forming  with  a part  ol‘  the  horizontal 
circle  seen  before,  the  appearance  of  a cross.  This 
is  represented  in  fig.  27.  There  was  also  at  times 
an  arc  of  another  circle  touching  the  halo,  which  some* 
limes  almost  reached  to  the  zenith,  changing  the  inten- 
sity of  its  light  very  frequently,  not  unlike  the  Aurora 
Borealis. 

(920.)  One  of  the  finest  examples  of  paraselene  was  'fhst 
that  seen  by  Hevelius  at  Danizic.on  the  30lh  of  March, 

1660,  about  A.  M.  The  Moon  A was  surrounded  by  an  *'*' 
entire  whitidi  circle  B C D E,  in  w hich  were  two  mock 
Moons  at  B and  D,  displaying  various  colours,  and 
shooting  out  at  intervals  long  whitish  beams.  About 
two  A.  M.  another  circle  surrounded  tlie  first,  reaching  to 
the  horizon.  At  the  summits  of  each  of  these  circles, 
inverted,  coloured  arches  were  seen,  the  lower  having 
the  least  curvature  of  the  two.  The  exterior  circle  va 
Dished  first,  then  the  largest  of  the  inverted  arches  at  C, 
arid  afterwards  the  other;  and  lastly,  the  inner  circle 
B C D E disappeared..  The  diameter  of  the  inner  circle 
was  45°,  and  of  the  extetior  90°.  See  fig.  26. 

(921.)  Amidst  the  unbounded  diversity  of  the  Clouds,  Aalhrllao. 
there  are  some  which  refteci  at  times  the  Sun’s  image  as 
from  a surfiux  of  water,  the  phenomenon  being  hence 
called  an  anthelion.  Thta  appearance  seems  to  result  Cuusn. 
from  two  redactions  and  an  intermediate  reflection  within 
the  same  icy  crystal,  causing  a deviation  of  about 
120°  + 22°  5=  142"’,  and  sometimes  with  two  interme- 
diate reHectionSf  producing  an  angle  of  22°=  62° 
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onff ; but  it  » difficult  to  account  for  the  appearance  of 
an  anthelion  exactly  oppoaite  the  Sun,  and  for  tlie  unu- 
aual  appearances  which  have  socnctimes  been  delineated 
as  atlendinf'  it. 

IluwitnTa  (922.)  Howard  has  frequently  been  able  to  trace  the 
dpcMi-tioo  anthelion  in  greater  or  less  perf^ion,  on  the  perpendi- 
• cular  sides,  or  in  the  recesses  between  the  crown  and  the 

foot  of  a large  Cumuio  Stratus,  the  Cloud  being  opposite 
to  the  Sun  at  a moderate  elevation,  and  the  upper  sky 
clear.  Under  such  circtimstances,  he  says,  we  may 
sometimes  discover  at  intervals,  a broad  spot  of  light, 
much  brighter  than  the  rest  of  the  Cloud,  and  proof- 
ing now  and  then  to  a momentary  circular  image,  which 
is  presently  lobt  again  by  the  change  of  form  or  direction 
of  that  part  of  the  surfmM  of  the  Cloud.  Swinton,  in  the 
fine  example  which  he  saw  of  it  from  the  top  of  Shot- 
over  Hill  near  Oxford,  describes  the  anthelion  to  have 
beeo  as  large  and  bright  as  the  true  Sun,  but  not  so 
well  defined. 

(923)  Sometimes  when  we  are  standing  on  derated 
ground,  and  our  shadows  are  thrown  on  Clouds  below, 
coloured  circles,  called  Gtoriea,  may  be  seen  surrounding 
our  heads.  When  Rouguer  and  his  compaoiotts  were 
on  Pichinca,  a high  mountain  in  South  America,  the 
Sun  was  just  rising  behind,  and  a white  Cloud  formed 
about  thirty  paces  before  them.  On  this  Cloud  each 
person  saw  own  shatiow  projected,  but  no  others 
Each  shadow  was  perfectly  defined,  but  the  head  was 
adorned  with  a kind  of  glory,  oon.<usting  of  three  or  four 
small  concentric  crowns  having  all  the  colours  of  the 
rainbow  vividly  displayed,  the  red  being  on  the  oni««de. 
At  a considerable  distance,  a large  white  circle,  67*  dia* 
HowsH'a  meter,  surrounded  the  whole.  Howard  and  his  family 
Bumpfe  beheld  a similar  phenomenon  at  Folkstone ; and  he  re- 
marked. wlicn  any  one  of  llie  party  removed  to  a dis- 
tance, that  his  shadow  passed  the  halo  that  surrounded 
them,  and  appeared  by  itself,  deprived  of  the  glory ; 
but  the  individual  so  removed,  continned  to  see  the 
glory  surrounding  his  own  shadow;  those  of  the  rest 
Maygailh's  appearir^f  to  him  without  it.  A beautiful  example  oc- 
sfdnuiid  ctirred  to  Dr.  Haygarth,  and  is  described  in  the  Illd 
•aampk.  Volume  of  the  MtutchnUr  Mfinoirt.  His  shadow  was 
surrounde<l  by  coloured  coronc,  and  next  to  these  were 
Dr.  Touogt  bright  arches,  wider  than  those  of  a rainbow.  Dr. 
Unrrtbsi  Young  explains  these  phenomena  by  the  interference  of 
remtigs-  some  of  the  portions  of  light  regularly  reflected  within 
the  minute  drops  of  water,  with  other  portions,  incident 
at  a different  angle,  but  after  an  equal  number  of  reflec- 
tions, coinciding  ultimately  with  them  in  direction ; 
sup|)Osing  only  the  Clouds  in  question  to  afford  a num- 
ber of  these  drops  varying  but  little  from  each  other  in 
diameter.  Dr.  Young’s  investigations  of  this  truly 
beautiful  subject  are  well  deserving  the  deepest  atten- 
tion. The  Spectre  of  the  Brocken  is  well  worthy  of  at- 
tention, and  is  described  in  many  popular  Works. 

fiolar  and  Lunar  Aainfrou-i. 

lUtobov.  (994.)  The  rainbow  cannot  but  be  an  object  of  espe- 
cial interest  to  the  Meteordogist,  connected  as  it  is  with 
Clouds  and  all  the  phenomena  of  rain.  Its  optical  pro- 
perties, however,  having  been  so  ably  described  in  an- 
other part  of  the  Kneyloptedia,  we  shall  do  Hule  mure 
than  refer  to  some  of  its  more  remarkable  appearances 
.Sulsrand  in  this  place.  Rainbows  may  be  divided  into  two 
lunAT.  classes,  belonging  to  llte  Sun  aod  Moon.  With  the  or- 
dinary appearances  of  the  tanner  we  are  all  familiar 


though  there  are  phenomena  often  which  deserve  in 
an  especial  manner  tlie  attention  of  tbc  ardent  Meteor* 
c^ogist. 

(925.)  Although  reflected  upon  a dark  Cloud  in  its  wms. 
usual  formation,  as  upon  canvass,  the  rainbow  seems, 
nevertheless,  at  times,  to  appear  when  Clouds  are 
scarcely  to  be  seen.  Howard  records  an  example  of  a to  be 
few  ItghlClouds  beginning  to  appear  in  different  quarters, 
but  none  over  the  place  of  the  bow ; nor  was  the  falling 
mist  that  afforded  it  of  sufficient  density  to  obscure  the 
sky.  Sometimes  a small  portion  only  a rainbow  is  Only  pert 
exhibited  on  a few  light  Clouds.  As  these  advance,  the  of  anii^ 
arch  may  increase,  and  the  whole  rainbow  become  at  mnim- 
length  complete.  The  otltcr  extremity  may  then 
and  liecome  reduced  to  a pale  white,  and  the  whole  may 
eventually  be  reduced  to  iJiis  stale.  In  an  instance 
this  sort,  Howard  thouglit  the  rain  was  formed  and  pro-  tioirard'i 
pagated  in  the  atnujspfaere  with  such  rapidity  as  scarcely 
to  afford  lime  for  the  formation  of  drops,  in  the  form 
Cloud.  Frequently  small  portions  of  the  rainbow  may 
be  seen  in  different  places.  raia. 

(926.)  When  a brilliant  rainbow  with  its  complement-  Remarktun 
ary  one  are  sometimes  exhibited,  the  space  included  ^ 
within  the  proper  how  is  perceptibly /igfi/er.  and  ihat**.^^"'^ 
wilhrmt  it,  extending  to  the  outer  bow,  as  much  darkrr 
than  the  rest  of  the  Cloud.  Howard  saw  on  a Nimbus  rsmbo*. 
a double  rainbow  on  a ground  of  purple. 

(927.)  A third  iris  l^ween  t^  common  ones,  and  Third  rsin- 
not  concentric  with  them,  has  also  been  seen,  probably 
the  result  of  reflection.  Within  the  purple  of  the  com-  Other 
mon  rainbow  also,  arches  have  been  seen,  the  first  of 
which  exhibited  yellowish  green,  darker  green,  and  “ 
purple;  the  second  green  and  pur^ile;  and  the  third 
also  green  and  purple.  These  were  seen  by  Daval,  and 
described  by  him  in  the  PAt/o«opAicaf  Trantaciiom  for 
1749.  He  remarks,  that  these  splendid  additions  of 
coioui  were  not  visible  near  the  horixon,  although  the 
bow  was  very  bright  there.  The  supernumerary  rain- 
bows sometimes  seen  are  particularly  deserving  the  at- 
tention of  the  Meteorologist.  BQIfinger  saw  three 
within  the  primary  rainbow,  the  first  of  which  was  red, 
the  second  blue,  green,  and  red,  and  (he  third  dark  re<l. 

A colourless  bow  may  soon  be  followed  by  one  having 
the  usual  colours. 

(929.)  Rainbows  have  been  seen  in  the  twilight  by  Raiobows 
reflection.  The  rainbow  also  has  been  seen  distorted, 
probably  by  refraction.  An  hyperbolic  rainbow  on  the 
ground  has  been  witnessed,  and  also  one  inverted  on  nunbow. 
the  grass,  formed  by  the  drops  of  rain  or  dew  sus|>ended  RaiaUiw  m 
on  spiders’  webs  in  the  field^  Two  rainbows  also  have  tl>«  gtounU. 
been  seen,  one  by  reflection  from  the  sea.  Red  rain- 
bows  likewise  occur.  On  the  other  hand,  bows  per- 
foctly  colourless  have  been  seen  in  mists.  On  (he  clear-  coIourlvM 
ing  up  of  a considerable  fog,  and  when  (he  Sun  was  rainbovb. 
just  visible,  a rainbow  of  this  sort  was  seen,  whose  breadth 
was  about  double  that  of  an  ordinary  rainbow,  and  its 
colour  grey.  Near  the  ground  the  colour  was  brighter 
than  towards  the  centre.  Near  the  extremities  of  the 
bow  were  streaks  ot  white  of  peculiar  brightness.  A 
haxe  bow  of  distinct  and  dazsling  light  was  seen  by  Qsie  bow 
Parry,  having  its  etiges  sofienrd  off.  and  without  ony 
appearance  of  prismatic  colours.  The  legs  of  the  how 
rose  out  of  a bluish  base. 

(929.)  Oite  of  the  most  sir^lar  rainbows  on  record  Halley  * 
was  that  seen  by  Ur.  Halley  from  (lie  walls  of  Chester.  singuUr 
ABC  and  D H £X  fig-  99,  were  the  primary  and  second 
ary  rainbows  as  seen  under  ordinary  circumstanoea. 
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Beiwf«n  these  was  another  areh,  A P H G C,  risings  from 
(he  intersections  of  the  horison  with  (he  primary  rain- 
bow, and  in  its  upper  part  dividing;  the  secondary  bow 
into  three  nearly  equal  parts.  This  intermediate  arch 
was  coloured  in  the  same  way  as  the  primary  rainbow ; 
but  during  (he  progress  of  ihe  phenomenon,  Halley  saw 
the  points  F,  O rise,  and  (he  arch  F,  O gradually  contract, 
till  the  (MXtions  of  the  two  bows  between  those  points 
were  identihed.  The  intermediate  and  secondary  bows 
having  their  ctdours  contrary,  produced,  therefore,  white 
between  the  points  F and  G, 

(930.)  Rainbows  have  been  seen  crossing  each  other 
nearly  at  rigtil  angles,  as  Itg.  80. 

(931.)  Sir.  Sturges  saw  at  Alverstoke,  in  the  South* 
East,  a dark  Nimbus,  at  a lime  when  the  Sun  shone 
briiS^htly,  near  (he  North-West  Two  primary  rainbows 
appear^,  not  ooncentric,  but  touching  each  other,  in  the 
South  part  of  the  horizon,  with  a secondary  bow  to  each, 
also  in  contact.  Both  the  primary  bows  were  very 
vivid  fur  a considerable  time,  and  at  different  times 
nearly  equally  so.  The  two  sets  of  rainbows  were  un* 
equal  in  size,  the  smallest  ultimately  vanishing,  at 
which  time  the  greater  became  a semicircle,  (he  Sun 
being  nearly  Mtting.  It  was  a perfect  calm,  and  the 
sea,  acting  like  a inirn>r,  product  the  smaller  of  the 
two  rainbows  by  reflection.  Edwards  deaeribea  a rain- 
bow which  must  have  been  formed  by  exhalations  from 
the  City  of  LuikIoii,  when  the  Sun  had  been  set  twenty 
minutes,  and,  consequently,  (be  centre  of  the  bow  above 
the  horizon.  The  colours  were  the  same  as  in  the  or- 
dinary rainbow,  only  fainter. 

(932  ) A lunar  rainbow  is  but  very  rarely  seen.  It  is 
sometimes  white,  and  at  other  limes  its  colours  differ 
hut  little,  excepting  in  intensity,  from  those  of  the  solar 
rainltow.  It  is  formed  on  the  Nimbus,  like  the  ordinary 
rainituw.  Its  brightness  is  frequently  unequal;  ar>d  in 
a case  mentioned  by  Howard,  its  Northerly  portion, 
near  the  Earth,  had  the  col<iur«  very  distinct ; but  in 
otlier  paru  (hey  were  scarcely  distinguishable.  A se- 
condary arch  was  also  perceptible,  and  very  well  defloed. 
Its  Northern  extremity  was  coloured  like  that  of  the 
primary  bow.  The  while  portkm  vanished  Brat.  Some- 
times  a )Mirt  only  of  the  usual  colours  are  lively  and 
disiinct.  Tlie  lunar  rainbow  may  first  appear  white, 
and  afterwards  develope  colours. 

MeUon, 

(933.)  But  there  are  still  other  luminous  appearaocea 
in  (he  atmospliere  demanding  the  attention  of  the  Me- 
teorolugha.  but  to  which  we  can  only  very  briefly  allude 
here.  These  are  the  meteors  which  occur  under  so 
many  diversified  drcumsUaces,  from  the  feeble  shooting 
star  w hich  has  but  a momentary  ezisteoce,  up  to  the 
immense  bodies  which  terrify  whole  nalions  by  tbeir 
magnitude,  velocity,  and  splendour. 

(934.)  Shooting  stars  are  far  more  abundant  in  the 
Torrid  zone  than  elsewhere.  Towards  the  morning  of 
tlic  11th  of  November,  says  Humboldt,  writing  of 
Mexico,  thousands  of  falling  stars  succeeded  each  other 
fur  four  hours,  in  the  Eastern  sky,  with  the  greatest 
regulamy  from  North  to  South  ; and  his  illustrious  bro- 
tJwr  traveller,  Booplaral,  remarked,  that  from  the  begin- 
ning of  (he  phenomenon,  not  a space  in  the  flrmametii 
equal  to  three  diameters  of  the  Moon,  was  to  be  seen  free 
from  these  brilliant  meteors.  All  of  them  left  phospliorcs- 
cent  traces  from  five  to  ten  degrees  in  length,  which  lasted 


■even  or  eight  aeeonda.  Some  were  seen  even  a quarter  lletee** 
of  an  hour  afWr  sunrise.  Humboldt  found  by  collating  otogy- 
different  observationa.  that  this  brilliant  appearance  was 
seen  over  an  extent  ofthe  Globe  comprising  64*^  of  lati- 
tude and  91°  of  longitude  ; — at  the  Equator,  in  South 
America,  at  Labrador,  and  in  Germany,  a spoi-e  em- 
bracing921,0i>0aquare  leaguca.  Someof  (he  Franciscan 
Monks  situated  at  M aroa  on  the  banka  of  the  Rio  Negro, 
marked  the  day  on  their  RituaL 

(935.)  Thirty  years  before  the  phenomenon  witnessed 
by  Humboldt  and  Bonpland.  there  was  seen  at  the 
City  of  Quito,  in  the  part  of  the  sky  above  the  volcano 
of  Cayambo,  so  great  a number  of  falling  stare,  that 
the  mountain  was  thought  to  be  in  flames.  The  people 
assembled  in  the  plain  of  Ezido,  wliere  a magnificent 
view  presents  itself  of  the  summit  of  the  Andes.  A 
procession  was  already  setting  out  for  the  Convent  of 
St.  Frauds,  when  it  was  perceived  that  the  blaze  in  the 
horizon  was  caused  by  fiery  meteors  which  ran  along  the 
•ky  ill  all  directions,  at  an  elevation  of  about  twelve  or 
thirteen  degrees.  And  that  this  was  not  entirely  a Com»ctioft 
superstitious  fear,  but  justified  by  past  events,  may  be  of  tbna 
gathered  from  the  fitet,  that  during  the  earthquake  which  (beoomrna 
occurred  in  December  1B09,  at  the  Cape  of  Good  Hope, 

'*  an  uncommon  number"  of  shooting  stars  fell.  Al*^ 

Kingston  in  Jamaica,  also,  in  November  1812,  a Urge 
meteor  appeared  a few  minutes  previous  to  some  alarm- 
ing and  tremendous  concussions. 

(936.)  Between  the  Tropics,  at  (lie  end  of  Mardi,  SasJI«l«c- 
Humbeddt  informs  us  that  the  Soutliem  region  of  the  trie  »plo> 
atmosphere  is  illuminated  by  small  electric  ezplosions, 
phosphorescent  gleams,  circumscribed  by  groups 
vapour.  ® 

(937  ) According  to  Forster,  the  number  of  falling  ^ 

stars  in  the  month  of  August  in  England,  is  to  the  number  cyf 
number  which  fall  in  September  as  three  to  two.  In  all  "Meorsb)* 
the  other  months,  (hit  phenomenon  is  three  times  less 
frequent  than  in  Augpist.  There  are  months,  however,  ^ umi,. 
in  which  Brandes  has  reckoned  in  our  temperate  zone 
only  sixty  or  eiglity  falling  stars  in  one  night,  and  in 
other  months  ilieir  number  lies  risen  to  two  tbousaiMf. 

Whenever  one  is  observed,  says  Humboldt,  which  has 
the  diameter  of  Sirius  or  Jupiter,  we  are  sure  of  seeing 
so  brilliant  a meteor  succeeded  by  a great  number  of 
smaller  ones.  If  the  falling  stars  be  very  frequent  during 
one  night,  it  is  very  probable  that  tliis  iiequency  will 
continue  during  severe!  weeks.  According  to  Brendes,  Meteors 
the  number  of  shooting  stare  which  approach  tlie  Earth,  which  ap. 
aurpataes  those  which  recede  from  it;*  and  from  this  ibs 

it  appears  that  during  the  short  lime  of  their  »PP«f* 
ance,  they  are  under  the  altraciive  influence  of  the 
Globe.  Foreter  likewise  observes  that  meteors  are  not  cede  rnm  it. 
seen  below  Clouds;  nor  are  any,  excepting  the  larger 
and  brilliant  kind,  usually  observed  when  lliin  Clouds 
are  present.  This  may  result  from  their  formation  re- 
quiring another  condition  of  the  atmosphere  than 
what  is  necessary  for  ihe  formation  of  Cloud.  When  a Absence  < f 
^at  meteor  appeared  near  Benares,  the  sky  was  per-  cUiud*. 
iecily  serene,  nor  had  (be  vestige  of  a Cloud  been  seen 
eight  days  previous,  nor  were  any  observed  for  many 
days  after.  Benzenberg  and  Brandes  consider  them  as 
belonging  to  (be  furthest  limits  of  our  atmosphere, 


* The  artoiil  paaw^re  of  khd*  of  Owm  meteors  it^ward*,  bae 
led  (Q  the  roQcluuoa  iW  they  ere  not  aerulUn.  M.  ( hUufni,  who 
st  ftrst  luoked  upon  them  as  such,  has  Utaly  ahaadonod  this  sup- 
poaUnm. 
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M«tPor>  between  (he  repnn  of  (he  Aurora  Boreali!!  and  that  of 
olo(7.  the  liehtcat  CIoikIa. 

(9Jt8.)  According  to  Bramtes  al*o,  although  i»booting 
Gnat«rjtart  hare  a projNT  motion  of  their  own.  the  greater 

of»hc^f^  part  of  their  apimrent  rclocity  is  an  itluaion.  depending 
«tan  au  :t”  move meol  of  translation  of  the  Earth.*  The 

continuance  of  their  lucid  trains  is  variable,  enduring 
.onger  at  some  times  than  others.  Tlie  iigl>t  of  meteors 
was  cunsi<lered  by  Lambert  as  a celestial  signal,  which 
iT'ght  be  employed  for  the  determination  of  terrestrial 
kiagitudes.t 

(939.)  But  those  grand  and  solitary  meteors  which 
occasionally  occur,  attract  in  the  highest  ilegree  the 
pttention  of  mankind.  There  are  many  recorded  in 
history,  some  of  doul^ul  tradition,  and  others  which 
the  liand  of  Superstition  has  moulded  to  her  dark  and 
suspicious  forms.  The  large  one  seen  all  over  Great 
Britain,  Ireland,  Holland,  and  the  hither  parts  of  Ger- 
many, France,  and  Spain,  at  the  same  instant  of  time, 
on  the  19th  of  March,  1718 — 19,  and  described  by  the 
illustrious  Halley  in  the  PhUosophical  TrantarfionA,  may 
be  referred  to  as  a splendid  and  satisfactory  example.  In 
the  Ephemerida  of  Kepler  also,  is  an  account  of  a meteor 
which  was  seen  all  over  Germany,  NoTember  7tb,  1623, 
O.  S.,  and  in  Austria  was  heard  to  burst  with  an  explosion 
Uke  thunder.  It  would  be  easy  to  multiply  instances. 
TVir  RSfte-  (®40.)  The  general  appearances  of  meteors  of  this 
Hpl*wr-  Lind  seem  todifler  from  eadi  other  very  cnnsiderab.v.nor 
»nct*  vsrirs  can  we  entirely  attribute  (o  the  excited  imaginations 
'■  observers,  those  great  diversities  by  which  their  de- 
scriptions are  characterised.  It  is  very  true,  as  Halley 
once  pertinently  remarkeil.  that  these  splendid  phe- 
nomena too  oflen  escape  the  observation  of  those  best 
qualified  to  dewnbe  them;  yet  though  destitute  of 
those  habits  of  admirable  caution  which  the  Philosopher 
atler  long  and  laborious  discipline  has  acquired,  we  can 
see  no  good  grounds  tor  rejecting  in  fo(o  all  that  has 
l>een  recorded  respecting  them.  By  some  it  has  been 
stated  that  they  appear  first  as  luminous  balls,  nearly 
round ; that  gradually  becoming  elliptical,  tails  are 
created  as  they  ascend;  that  moving  onwarda,  they  at 
jength  undergo,  in  some  part  of  their  course,  a remarkible 
change,  resembling  bursting ; and  that  then  proceeding 
no  longer  as  an  entire  mass,  they  are  at  length  divided 
into  a great  number  of  balls  of  unequal  sixes,  followed  by 
trains  like  the  original  body.  Under  this  form,  the 
separated  fragmenta  may  advance  with  a motion  more  or 
less  uniform,  perhapa  emitting  sparks,  and  continuing 
to  afford  a light  more  or  less  intense ; the  body  either 
in  its  entire  or  disjointed  slate  having  described  ita  im- 
mense trajectory  in  the  sky,  with  a velocity  so  great,  as 
U>  baffle  almost  entirely  the  judgment  of  the  moat  accu- 
rate mind,  until  at  length  it  is  lost  in  the  great  concave 
itself,  or  proceeds  beyond  the  furthest  verge  of  the  visi- 
ble sky,  to  amaze  and  terrify  the  inhabitanta  of  another 
land. 

IVh*of  (9-1 1.)  Respecting  the  paths  of  these  meteors  we 
t.'.*w  beyond  the  general  observation  of 
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■ Wir  thus  arrive  at  a new  proof  of  the  motion  of  onr  Glohc 
bv  ot'srrruig  a pbenomcoon  so  flvetiiig  anil  inconstant  as  a abuoting 
Bi'ar ! 

f There  would  be  some  dHIkulty  in  this  on  accoimt  of  our  oot 
knoviat;  when  to  ex|>ect  them  ; and  *uppo*ing  a ni<jht  were  selwted 
when  many  meteors  occurred,  haw  should  we  be  able  to  know  that 
the  $9wtr  meteov  waa  obaervrtl  by  aepaiale  peraonvf  An  example 
of  the  dUEculty  of  obverving  even  rockets,  the  firin;;  of  which  had 
beeopiwTMnu^  amBK«d,  may  be  gatheeed  Irocn  Mr.  UenebeVs 
Paper  in  the  rronracnoiM  «//ie  Jtofi/  5Kse/y  (or  1626. 

TOt.  V. 


Blagden,  that  the  major  part  have  been  observed  to  Meteor* 
proceed  from  the  North  or  North-West  quarter  of  the  ‘'Mo- 
heavens.  and  to  move  very  nearly  in  the  present  mag- 
netic  meridian.  This  remark,  however,  is  loo  vague  to 
enable  us  to  draw  from  it  any  definite  coiKlu.sions ; and 
wc  can  therefore  merely  slate,  that  their  pnths  are  de- 
scribed in  general  terms  as  either  vertical  or  horizontal, 
but  according  to  Edward  Howard  as  travelling  more 
frequently  in  the  latter  direction  than  the  former;  that 
sometimes  they  ascend  and  descend  obliquely;  some- 
times move  vertically  in  a part  of  llwir  course,  and  hori- 
zontally ill  the  remainder ; at  other  times  they  rise 
ami  (all  and  make  lateral  deviations  fnim  a right  line; 
on  other  occasiona  pursue  an  undulatory  course,  and 
aomelitnes  a kind  of  spiral  line ; sometimes  a-scend 
to  a small  height  and  become  siationar>'.  which  (alter 
condition,  however,  may  be  only  apparent,  and  some- 
limes  exhibit  disiinct  vibrations;  that  their  motion 
appears  also  independent  of  the  Earth’s,  being  sometimes 
directly  opposite  to  it;  that  sometimes  they  are  formed 
far  beyond  the  limits  of  our  visible  iMirizon,  and  make 
their  appearance  in  or  near  it,  ascend  as  they  approach 
us.  and  undergo  an  apparent  descent  as  they  rece<le  ; 
and  that  sometimes  they  become  objects  only  of  tele- 
scopic vision,  having  been  examined  as  such  by  Kirch* 
and  the  elder  Herachel.  At  other  times  they  a|>|>ear 
suddenly  in  the  higher  regions  of  the  sky,  giving  no 
notice  of  (heir  approach  until  they  daiutle  us  by  their 
splendour.  They  are  known  to  have  describetl  tracks 
of  lOOO  miles. 

(942.)  Tl>e  forms  rtf  these  mcleorc  havelieen  a fruit-  C«p»w’o»ts 
All  subject  for  Superstition  to  dwell  on.  and  ingenuity 
has  been  taxeri  to  devise  descriptions  for  them.  'I'hey  tributwl\i*  * 
have  been  described  as  round  and  eliiplinil.  as  columns  ihem. 
or  pyramkls  of  fire,  comets,  barrets,  bottles,  flasks, 
apears,  paper-kites— a form  very  often  named  as  a 
;iear  with  its  large  end  towards  the  Earth ; truncaterl 
cones,  trumpets,  tadpoles,  glass-drops,  quoits,  torches, 
javelins,  goats,  the  Roman  letter  S.  contorted  Clouds, 
and  many  other  objects;  and  from  these  diversities  the 
numerous  appellations  given  to  them  by  the  Ancients 
were  borrowexl. 

(943.)  Of  their  tails,  the  brightest  portion  seems  to  be  Thvir  rnxint 
of  the  same  nature  as  the  body  itself,  and  an  elongation 
of  the  matter  composing  it.  The  other,  and  commonly  Coluur. 
the  largest  portion  of  it,  appears  to  be  matter  left  be- 
hind. far  less  luminous  than  the  other  part sometimes 
described  as  a dusky  red,  sonwtimes  of  a puro  grassy 
green,  the  tail  seeming  to  partake  of  the  colour  of  the 
Iwdy  of  the  meteor ; at  other  times  as  of  a beouiifnl 
rose  colour,  tinged  round  the  edge  with  blue;  some- 
times emitting  whitish  and  coloured  sparks  ; somelimrs  Siwrk**. 
long  and  undulating,  sometimes  twisted  and  appearing  ("rmv 
to  lengthen  from  one  end  only, — again  like  a long  w hite 
cloudy  form,  which  may  be  gathered  together  and  then 
slowly  divided,  one  part,  perhaps,  remaining  stationary, 
and  t he  other  moving  off  into  some  distant  space. 

(944.)  Nothing,  however,  strikes  the  beholder  more  'n>eir«rc*- 
than  the  excessive  light  these  meteors  sometimes  afford. 

In  the  great  one  of  1718—19,  described  by  Halley,  Sir 


* Kirch  WM  a dili;r«ft>t  <^i«eTv«r.  Ha  «aw  a matanr,  wImms  light 
wii  moat  hrtaoia,  dart  downward*  obliqurty,  which  wbm  it  tanwl 
to  lanDiaata,  l*(t  two  omlule*  vi»ibla  ualy  through  his  tvlrsrofie. 
Hrractwl  followed  tlw  great  mrteur  of  Augiwt  1763,  f<»  ^ «ir 
95  socond*.  with  his  f«;e«ro[W,  duriag  which  it  remained  almMt  in 
iioc  slaation,  within  a fcw  depves  of  the  horicoa,  c<in6rnung  at 
oaee  its  eraat  alerskioa  and  ds  long  jonmay  to  tba  South. 
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llaiu  Sloane  spoke  of  its  as  beiu^  of  to  vivid  and 
daxaling  a lustre,  as  to  eumpel  tiim  to  turn  his  eye* 
aereral  times  from  it.  Hence  people  have  read  by  the 
lig^bt  of  meteors ; minute  objects  have  been  rendered 
visible  on  the  ground  in  the  darkest  night,  and  larger 
ones  many  miles  from  the  eye.  The  illumination  is 
often  so  great  as  totally  to  obliterate  the  stars,  to  make 
the  Moon  look  dull,  and  even  to  affect  the  spectators 
like  the  Sun  itself.  Many  instances  have  occurred  in 
which  meteors  have  made  a splendid  appearance  in  full 
sunshine. 

(94b.)  The  colour  of  their  light  is  various  and  change- 
able, but  gencrelly  of  a bluish  cast,  which  makes  it 
Im  effect  OB  appear  remarkably  white.  The  Moon,  when  a great 
the  Moon,  oifi^cw  occurred  at  Brussels,  appeared  quite  red,  bnt 
soon  recovered  its  natural  liglit.  Meteors  have  been 
seen  of  a singularly  pure  grass  green.  Hiat  seen  by 
Gassendi  waa  inclosed  in  a luminous  circle  of  co- 
lours like  the  rainbow.  Prismatic  coloan  have  been 
seen  in  the  body,  in  its  tail,  and  even  in  the  sperka 
of  a meteor,  and  difllcTenlly  by  different  penons.  By 
some  they  have  been  oomper^  to  the  hues  of  gems. 
UkKc  Tsri-  Sometimes  the  body  of  the  meteor  appears  to  consist 
of  lucid  and  dull  parts,  perpetually  changing,  giving  an 
idea  of  an  internal  agitation  or  boiling  of  the  matter, 
and  in  other  cases  seeming  like  movi^le  chasms.  It 
has  also  been  compared  to  burning  brimstone  or  spirits, 
to  a pellucid  ball  of  fire,  and  liquid  pearl.  Sometimea 
the  light  of  a laeteor  appears  to  suffer  a sudden  dimi- 
nution and  then  to  revive,  giving  a notion  of  successive 
infiammation.  Sometimes  meteors  and  their  trains 
have  been  seen  white  till  near  their  extinction,  when 
they  have  become  a bright  blue  and  tinged  at  their  ends 
with  red.  Sometimes  the  light  is  described  as  perfectly 
while,  and  sometimes  as  bri^^t  blue. 

(946  ) Of  those  seen  by  day,  their  observers  have  de- 
scribed them  as  running  like  fire,  bursting  like  a rocket, 
and  vanishing  suddenly, leaving  at  times  trains  or  colnmns 
of  smoke.  The  latter  phenomenon  has  been  recorded 
by  several  observers. 

(947.)  The  height  of  meteors  is  at  present  entirely 
conjectural.  Halley  computed  the  great  oneof  1718 — 19 
to  have  been  fitly  mHes  high,  but  they  must  always 
appear  much  nearer  than  they  really  are  from  the  effect 
produced  by  their  great  light,  when  seen  without  inter- 
vening objects,  Somclinves  their  elevation  is  stated  at 
from  lu  100  miles.  That  seen  by  M.  Antonio  Bru- 
calassi  about  five  a.  m.  on  the  2d  of  January  near  Areaso, 
appeared  only  100  paces  from  him,  and  lOfiithomsor 
leas  from  the  ground.  M.  de  Luc  has  seen  meteors 
from  thc«top8  of  very  high  mountains,  and  in  that  lofly 
r^oo  they  seemed  to  be  at  a very  great  distance. 
Such  meteors  as  pass  like  a flash  of  lightning,  must, 
where  observers  are  prepared,  afford  great  advantages 
for  determining  their  height,  as  they  must  be  seen 
nearly  at  the  same  moment  of  time  and  in  the  same 
place  by  different  obaervers. 

(948.)  It  seems  beyond  all  doubt  that  these  meteors 
at  times  are  attended  with  explosions.  Perhaps  all  are 
so ; nor  is  the  absence  c»f  sound  in  a particular  iMalityany 
Dcs^ptwn  evidence  that  no  sound  is  produced.  An  immense  me- 
•f  touiMls.  teor  may  pass  without  any  sound  over  a district,  and  in 
one  adjuintog  a noise  may  be  heanl.  Meteors  may  be 
formed  in  one  region,  pass  over  an  immense  interval, 
explode,  and  their  fnigmcnts  finally  disappeor  in  another 
very  distant  The  resulting  sounds  have  been  variouslv 
described,  as  dull,  resembling  the  noise  of  a carriage 
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like  the  dischaigea  of  nraaketry  and  cannon,  whiizing.  Meteor- 
Ac.  Some  of  the  recorded  instances,  however,  must  b«  «***uy- 
rcceived  with  caution.  The  explosion  that  attended  the 
grrat  meteor  of  1718—19,  resU,  however,  on  very  good  ^^^19 
evidence.  It  appeareil  like  the  discharge  <if  a broad- 
aide  at  some  dislaooe;  and  in  Devon  and  Cornwall  it 
very  sensibly  shook  the  glass  windows  and  doors.  Mr. 

Cruwys,  P.  R.  S.  at  Tiverton,  had  u looking-glaM 
broken,  which  being  loose,  fell  out  of  its  frame  by  the 
concussion.  Though  it  exploded  over  Tiverton,  the 
sound  was  heard  in  Ixmdon,  notwithstanding  an  East- 
erly wind. 

(949.)  No  adequate  idea  can  be  formed  of  the  sixes  of  Thrir 
meteor*.  The  Moon  has  very  often  been  adopted  as  a unknown, 
standard  of  comparison  for  judging  of  their  appareul 
dimensions;  but  this  mode  ought  rather  to  be  regarded 
os  a general  effect  of  the  strung  impresskm  produced  by 
such  splendid  objects  on  the  mind,  than  as  conveying 
any  determinate  idea  of  their  site.  Blagden,  by  sup- 
posing one  to  have  subtended  an  angle  of  Zf/,  when 
it  passed  the  senilh  fifty  miles  high,  inf^red  it  was  half 
a mile  across,  and  the  train  ten  or  twelve  times  longer 
than  the  body.  By  some  their  diameters  have  bran 
•tateii  at  more  than  a mile. 

(950.)  The  duration  of  a meteor  must  be  very  differ-  dura- 
enUy  stated,  partly  because  some  ol)vervcr8  most  neces* 

■arily  have  it  in  view  a much  lunger  time  than  others, 
partly  from  locality,  and  partly  from  one  person  in  the  Q«ecwsnly 
same  place  having  his  attention  called  to  it  earlier  than  very  differ- 
another.  A meteor  sometimes  passing  on  in  its  full  idst«d. 
splendour  becomes  suddenly  extinct,  wititout  any  ap- 
pearance of  bursting  or  explosion.  Meteors  also  have 
become  suddenly  extinct,  and  fMssing  on  revived  again. 

Their  duration  is  someiimes  so  short  that  good  obeeirvers 
find  it  utterly  imponsible  to  stale  the  direction  in  which 
it  proceeds  Blagden  said  of  a meteor,  that  he  could 
not  tell  whether  it  proceeded  from  or  lowardM  the  South- 
East 

(951.)  Of  (heir  velocity  we  can  give  but  very  vague  The  veto- 
and  uncertain  notions.  Blagden  stated  one  to  have^T°^°>^ 
moved  twenty  miles  per  second,  which  exceeds  thatof'*^”' 
•oiind  ninety  times,  and  approaches  to  that  of  the^ 

Earth  in  its  annual  course.  At  this  rale  it  must  have 
passed  over  the  whole  of  Great  Britain  in  less  than 
half  a minute,  and  might  have  reached  Rome,  whidi 
there  is  some  ground  for  supposing  it  did,  within  a 
minute  afterwards.  In  seven  minutes  such  a meteor 
would  have  traversed  the  whole  diameter  of  tlie  Earth. 

By  others  their  velocity  has  been  estimated  at  even  thirty 
or  forty  miles  per  second.  One  seen  by  Gay  Lussac 
remained  stationary  for  five  minutes.  One  seen  N(^ 
vember  7th,  1811,  passed  over  60°  in  the  third  of  a 
minute.  Metcofs  sometimes  appear  to  start  forward  by 
successive  fits. 

(952.)  The  bodies  actually  discharged  from  then 
luminous  Meteors,  will  be  noticed  under  the  head  of 
Stones,  (Metbohic,)  in  tbe  Muctllaneoui  Division. 

A few  other  Meteorological  subjects  which  we  are 
Gompelle<l  to  leave  unnoticed  here,  will  find  their  place 
in  our  Alphahetictri  arrangement,  and  the  Reader  will  be 
aasily  guided  to  them  by  consulting  the  Generai  IndtM. 

GEORGE  HARVEY. 

Pl^fmoutki  July  Slsf,  1632. 
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FIGURE  OF  THE  EARTH 


Figur*  of  Since  Astronomy  firei  assumed  the  form  of  n Science, 
the  Karth.  the  inquiry  into  the  Figure  and  dimensions  of  the  Earth 
has  always  excited  the  interest  of  Pliilosophers.  It  can 
hardly  be  dcisbted  that  in  the  mind  of  a reliecting  man 
there  wouhl  always  be  a desire  to  know  the  nature  of 
the  Planet  upon  which  iie  existed  ; but  without  Science 
of  an  exalted  order,  it  would  be  impossible  fur  him  to 
gratify  his  curiosity.  For  the  Astronomer,  however,  it 
was  absolutely  necessary  to  know  something  of  the  form 
of  the  Earth;  tfnd  Astronomy  alone  gave  the  means  of 
■letermiiiing  it.  While  the  only  observations  of  the 
heavenly  bmhes  consisted  in  watching  the  rising  and 
setting  of  the  Sun  and  Stars,  the  form  of  the  Earth  was 
a matter  of  indifference ; but  wlicn  an  attempt  was 
made  to  reduce  to  a system  the  motions  of  the  lumi* 
uuHi's  and  PlanetSs  it  was  necessary  as  a preliminary 
step  to  asMime,  and  even  to  establish  hy  something  ap- 
proaching to  demonstration,  a hypothesis  on  the  Figure 
of  the  Earth. 

At  present  the  determination  of  the  Earth’s  Figure 
possesses  an  interest  of  which  formerly  it  wu*  altogether 
destitute.  The  Astronomers  of  antiipiity  knew  that  (he 
Earth  is  nearly  spherical ; they  had  also  soire  not  very 
correct  ideas  ofiU  magnitude  ; and  (his  was  sufficient  fur 
their  purposes.  But  the  sphericity  of  the  Earth,  when 
thus  established,  was  an  isolated  fact,  ft  was  proved 
by  the  iropussibillty  of  explaining  certn'n  phenomena  on 
any  other  hypothesis;  but  it  was  not  connected  with 
any  general  theory  which  made  this  Figure  a necessary 
consequence  of  the  properties  isf  matter.  But  by  the 
discoveries  of  Newton  the  Fi;;ure  of  the  Earth  was  shown 
to  depend  on  the  same  theory  which  explaitts  with  such 
wonderf  ul  accuracy  (he  motions  of  the  Planets  and  their 
satellites.  The  investigations  of  the  most  profound 
Mathematicians  have  since  been  directed  to  its  determina- 
tion, from  the  Principlesof  Gravitation;  and  the  labours 
of  the  most  able  experimenters  have  been  employed  in 
ascertaining  it  from  actual  observation  ; and  the  com- 
parison of  the  results  of  theory  and  of  observation  shows 
that  their  agreement,  though  not  perfectly  exact,  is 
sufftciemly  so  to  enable  us  to  assert  with  confidence, 
that  the  Principle  of  Gravitation  is  well  founded. 
Indeed,  for  one  part  of  that  Principle,  (me.  that  (he 
attraction  of  a Planet  is  not  a force  directed  to  its  centre, 
but  is  the  resultant  of  all  (he  Airces  direeWd  to  every  one 
ofiU  particles,)  it  may  be  considered  as  affording  the 
most  Milisfactory  proof  that  we  can  expect  ever  ko  have. 

Under  the  head  ol  the  Figure  of  (he  Earth  we  pro- 
pose not  only  to  consider  the  theoretical  form,  and  to 
give  an  account  of  the  principal  measures  and  their  re- 
lulta,  but  also  to  explain  the  most  remarkable  pheno- 
mena depeuding  on  ilt  Figure ; namely,  the  variation  of 
Gravity  on  its  surface,  and  the  distur^nces  in  its  own 
motion,  and  the  motion  of  the  Moon,  occasioned  by  iu 
deviatiou  from  the  spherical  form.  And  in  connection 
with  this  subject  we  shall  give  a short  account  of  (be 
experiments  which  have  been  made  to  determine  the 
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compamtive  density  of  the  superficial  and  the  interior 
parts  of  the  Karth.  Tlie  whole  may  be  considered  aa  ^ ^ ^ 

a collection  of  various  classes  of  observations  which 
have  been  made  fur  the  examination  of  that  part  of  the 
Principle  of  Gravitation  which  asserts  (hat  *•  the  attrac- 
tion of  a mass  is  the  sura  of  the  altraciious  of  every  one 
of  its  particles.’* 

S^tctUm  I-— //utory. 

It  was  probably  by  observation  of  (he  form  of  the  Ge*«r&! 
Earth’s  shadow,  as  seen  In  eclipses  of  the  Moon,  that  PriMi|)4e  I'f 
the  Figtire  of  the  Earth  was  first  ascertained  to  be  Meridiao 
nearly  spherical;  and  the  necessity  of  an  allowance  for 
parohoT  in  the  Moon’s  declination  would  very  soon 
leach  Astronomers  that  the  place  of  observation  was 
nt»t  the  centre  about  which  the  lunar  revolutions  were 
performed.  But  tha'^e  remarks  would  in  no  degree 
enable  them  to  form  an  idea  of  its  magnitude.  The 
metbtMl  of  determining  the  dimensions  by  measuring  an 
arc  of  the  meridian  has  been  employed  with  no  altem- 
tiun  of  Principle  from  the  time  of  (he  Alexandrian  Astro- 
nomers to  the  present  day.  I^t  A,  U,  fig.  1.,  be  two 
places  of  observ  ation ; A C,  B C,  lines  perpendicular  to 
the  surface  at  those  points  : supfKwe  these  perpendicu- 
lars to  inler&ecl  in  C ; let  A F D,  F B E,  be  horizontal 
lines ; G A.  H B,  parailel  lines,  representing  the  direc- 
tions of  tlie  visual  rays  from  (he  celestial  Pole,  or  from 
some  very  distant  object,  as  the  Sun  or  a Star.  By 
observation  of  the  angles  II  B E,  G A D,  (the  altitudes 
of  (he  Pole,  or  (he  Sun.  Ac.)  their  dilference  is  known ; 
that  is,  the  diflerence  of  H B E and  H K D,  or  K F B. 
which  is  equal  to  A C R.  The  length  of  the  arc  A B 
can  be  measured ; knowing  then  the  length  of  A B,  and 
the  angle  A C B.  and  assuming  A B to  be  a circular 
arc,  the  length  of  A C or  B C can  be  immediately  cal- 
culated. Instead  of  calculating  the  length  of  A C it  is 
rather  more  convenient  to  calculate  the  length  A M, 
which  corresponds  to  an  angle  AC  M of  one  degree; 
and  this  is  usually  called  fh<’  Unglh  of  a degrre  om  the 
EartK$  mrfact.  It  i.H  plain  that  this  process  can  be 
applied  only  when  the  vertical  plane  which  passes 
through  the  two  places,  passes  also  through  (he  body 
observed;  and  (he  observations  must  either  be  simul- 
taneous. or  must  be  of  sucii  a nature  that  a smal)  error 
in  the  time  (which  in  practice  is  inevitable)  will  pro- 
duce no  sensible  error  in  (he  body’s  altitude.  From 
these  considerations  it  appears  (hat  A and  B must  be  in 
the  sarae  meridian.  If  we  assume  the  Earth  to  be 
spherical,  we  shall  by  this  method  find  its  radius;  or  if 
we  perform  the  same  operations  in  different  parts  of  tl»« 

Earth,  and  always  find  (he  same  value  for  the  rudius» 
we  may  infer  that  the  Earth  is  spherical. 

This  is  the  method  pursued  in  the  earliest  measure  of 
which  we  have  any  tradition,  that  of  Eratostheuca.  For 
we  cannot  hold  with  some  writers  that  any  real  measure 
is  alluded  to  by  Aristotle,  De  Cefo,  lib.  when  he 
16!>  X 
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ri{ur«  of  speaks  of  the  circumference  of  the  Earth  as  beinjf 
«M!  Karth.  400.000  stadia,  accordiaji  to  the  opinions  of  the  Malhe- 
maticians  of  his  time.  Emloslhenes,  about  230  B.  c., 
Syenc.  in  Upper  Egypt,  the  Sun  was, 

**  tt*  **  could  iliscoTcr,  exactly  vertical  at  noon,  on 
the  day  of  the  summer  solstice  ; and  that  at  Alexandria 
the  Sun's  Bcnilh  distance  at  the  same  season  was  7*  12'. 
The  former  observation  (acconliiig  to  Cleomedes)  was 
made  by  remarking  that  the  edges  of  a deep  well  threw 
no  shadow  on  the  bottom,  the  Intlcr  by  the  use  of  the 
a hemispherical  bowl  with  a vertical  style. 
These  circumstance*  will  l»e  represented  in  fig.  1 , if  we 
suppose  B H to  be  in  the  same  straight  line  with  C B. 
andO  A parallel  to  B H,  and  the  angle  N A O ss  7®  12'. 
He  supfK»i*ed  Alcxaiwlria  and  Syene  to  lie  in  the  same 
meridian,  and  reckoned  their  distance  at  5tHH)  stadia, 
which  gave  the  Earth’s  circumference  = 250,000  stadia. 
The  length  of  the  stadium  here  n*>ed  is  unknown,  and  it 
is  unnecessary  to  point  out  th»  sources  U error  in  this 
operation. 

By  Pom-  An  estimation  was  alsf»  attempted  (as  the  same  author 
**”'*“■  informs  us)  hy  Posidonius,  who  was  contemporary  with 
Potnpey  the  (ireat.  It  appears  to  have  been  intended 
only  as  a rough  gticss.  and  is.  in  fact,  much  inferior  in 
accuracy  to  that  of  Eratosthenes.  He  ohsen'ed  that 
the  star  Canopits  wa.s  seen  at  Rho<ies  to  just  touch  the 
horizon;  at  Alexandria  he  estimated  its  meridian  alti- 
tude at  7^® : the  distance  of  the  places  w as  supposed  to 
be  bOlK)  stadia.  This  gave  fi»r  the  circumference  of  the 
Earth  240,(HK)  stadia.  In  this  measure  it  is  merely 
necessary  to  obserse  that  refraction  was  neglected,  not 
being  known  ; and  that  no  accurate  estimation  could  be 
formed  of  the  distance  of  two  places  sepantled  by  the 
Medite.Taneao. 

By  Pittlemy  In  the  AstronomicalWorks  of  Ptolemy  (wim  flourished 

about  A,  D.  137)  we  find  no  notice  of  the  Earth’s 
dimensiona.  He  assigns  as  reosans  for  believing  the 
Earth  to  he  spherical,  that  eclipses  of  the  Moon,  as  seen 
at  diflerent  places  on  the  Earth,  take  place  at  different 
lime*  with  reference  to  the  noon  of  the  places  ofoWr- 
valiun ; and  that  the  ditference*  of  apparent  times  ore 
proportional  to  the  distances  East  or  West.  I'l)!*,  we 
believe,  i*  the  earliest  notice  ofthc  Principle  of  deducing 
terrestrial  longitude  from  the  difTcrence  of  the  apparent 
times  at  which  nn  eclipse  of  the  Moon  is  observ  ed.  He 
remarks  also  that  on  going  Northward,  the  number  of 
circumpolar  star*  is  increased,  appearances  which  could 
not  exist  if  the  Earth  were  plane,  or  cylindrical.  But 
in  hi*  (irography  he  tacitly  assume*  the  Earth  to  be 
spherical,  anil  uses  constantly  as  the  length  of  one 
degree  500  stadia.  This  estimation  seem*  to  have  been 
m^e  bv  Marious  the  Tyrian,  from  observations  of  the 
latitude* of  very  distant  places,  and  from  the  rough  mea- 
sures of  the  distance  made  by  sailors  and  merchants. 

The  dark  Age  which  fblloweil  the  overthrow  of  the 
Alexandrian  School,  put  a slop  to  all  *]>ecuIiitjons  on 
the  Figure  of  the  Earth.  It  was  not  till  the  Empire  of 
the  Caliphs  hud  extended  over  the  greatest  part  of  the 
civilized  World,  and  the  Works  of  tiie  Greek  Astrono- 
mers had  been  translated  and  studied  by  the  .\rahs, 
that  another  attempt  wa.'.  made  to  measure  an  arc  of 
Wenureby  meridian.  Abnlfeda  relates  that  AIhIuIIu  Alma- 
AiiaanMo.  ujoini.  who  l>egun  his  reign  ol  Bagilafl  A.  D.  814,  having 
fixed  on  a spot  in  the  plains  of  McsojKitamia,  ordered 
one  company  of  Astronomers  to  go  Northward  and 
another  Southwartl,  measuring  the  distance  by  roils, 
till  each  should  find  Uieir  alteration  of  latitude,  or  alter- 


ation in  the  altitude  of  the  Pole,  to  he  one  degree.  Hifiory 
One  party  found  the  distance  5d  miles  of  4000  culnts, 
the  other  56|  miles  ; (he  latter  was  adopted  a*  prefer- 
able to  the  former.  The  length  of  the  cubit,  however, 
is  not  known. 

Seven  hundred  year*  elapsed  before  another  estimation  By  ( erM*.. 
was  attempted,  and  (he  scene  was  then  shifted  to 
Western  Europe.  Kernel,  a Parisian,  bom  in  1485, 
(according  to  Lalande,  Mem.  j4ead.  1787,)  published 
in  1528  the  account  of  a measure  made  in  the  neigh- 
bourhood of  Pari*.  On  .August  25,  he  observed  the 
Sun's  meridian  altitude  at  Paris;  he  went  Northward 
one  degree,  a*  nearly  as  he  could  judge,  and  on  August 
39  again  observed  the  Sun’s  meridian  altitude.  His 
nh*ervHti(ins  were  made  with  a triangle,  (not  a qua- 
drant,) of  which  one  side,  eight  feet  in  length,  was  ver- 
tical ; utiulher  side  of  the  same  length  was  movable 
round  the  point  of  connection  with  the  first,  and  carried 
sight*;  the  third  side  measured  the  distance  between 
the  other  two,  and  wa*  graduated  a*  a line  of  chords  to 
every  minute  of  the  quadrant.  (This  i*  the  ins(rumeit( 
which  Ptolemy  describes  us  proper  for  the  observation 
of  the  Mtton’s  parallax.)  On  applying  to  the  Sun’s  alii' 
tildes  the  prO|>er  curreclioii  for  change  of  declination,  he 
fouml  that  his  latitude  had  increased  one  degree.  The 
distance  was  calculated  from  (he  number  of  toms  made 
by  the  wheel  of  his  carriage.  The  length  of  an  arc  of 
meridian  of  one  degree,  thus  found,  (56,746  biise*,) 
agrees  very  well  with  the  length  given  by  modern  ob- 
servations (about  57.060  toises.) 

The  next  measure  (that  of  Snell)  is  distinguished  by  by  S«cU 
a very  great  improvement  in  the  manner  of  measuring, 

— the  substitution  of  trigonomcrrical  operation*  for  the 
actual  measurement  of  (he  whole  distance  by  tlK*  appli- 
cation of  rods  or  perambulators.  This  method  is  partly 
described  in  our  Treatise  on  TaMONOXiicriiY,  section  9 ; 
and  will  be  illustrated  more  fully  in  a succeeding  sec- 
tion of  the  present  Essay.  The  account  ofSneH's  measure 
wa*  published  at  Leyden,  in  1617,  under  the  quaint  title 
Kra(<i»ihrnes  [iafants  dt  Terrif  am5i7iU  rero  quantitaU^ 

4*c.  a Willebrortlio  Snellio  tutcUalua.  He  measured  a 
base  of  326.4  Hhinland  perdics,  and  two  bases  of  verifi- 
ciiiioa  of  348.1  and  166  perches,  (each  perch  of  12  feet.) 

The  length  of  the  first  base  was,  however,  in  reality  con- 
cluded from  a base  of  87.05  perches ; for  the  calculates! 
length  is  used,  though  it  diffeni  a little  from  the  mea- 
sured length.  Hia  angle*  were  observed  with  qua- 
drant* and  semicircles,  'Dius  he  found  the  meridian 
distance  between  Alcmacr  and  Dergen-op-Zoom 
=:  33,930.2  perches.  Their  latitudei  he  found  to  be 
52^  40*30",  and  51®  29'.  From  this  he  found  one  de- 
gree of  meridian  = 28,473  perches.  Between  Leyden 
and  Alcmaer  he  found  !®s=28,5IO;  finally  he  fixed 
upon  2H,5(K).  A*  he  was  careful  to  compare  his  stand- 
ard with  the  standard*  of  other  nations,  this  measure 
wa*  readily  reduced  to  French  luiscs,  and  it  gave 
1®  =:  55,100  (oiscs.  A recalculation  and  reohserva- 
tion  of  the  latitudes  by  Muschenbroek  in  1729,  gave 
1®  = 57,033  toises.  Another  measure  was  eflTectcd  (we 
believe  in  nearly  the  same  locality)  by  Blacu,  or 
('lesius ; it  was  said  to  agree  In  its  results  with  Picard  a. 
but  we  are  tinacquoiiilcd  with  the  details. 

In  1637  was  piihlished.  The  Seaman  t Practice,  con- 
(ayning  a fundamentall  ProbUnu  in  Navigation  expe- 
rimentally verified,  namely  touching  the  CompoMe  of 
the  Earth  and  Sea,  and  the  QuatUity  of  a />grre  rn  otir 
English  iVeosure*,  ^c.i  by  Richard  Norwood,  Header 
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Fijur*  of  of  ihe  MsthcmatickA.  In  this  Work  mf>st  of  the  older 
*1*  measures  are  meiilioiied.  Il  is  slated,  also,  lhal  a Mr. 

Edward  VVrigljl  had  observed  ihe  dtp  at  Mount  Edgc- 
cumbe.  and  had  inferred  the  semidiameter  of  the  Earth 
By  Nor.  to  l>e  18,312,621  feet.  The  author  then  rtales,  that  on 
«ood.  June  1 1,  1633,  with  a sextant  of  more  than  hvc  feet, 
he  observed  the  Sun*s  meridian  altitude  near  the  Tower 
of  London  to  be  62^  1';  and  on  June  6.  1635,  he 
found  the  Sun's  altitude  at  York  to  be  59°  33';  the  dif* 
fcrencc  of  latitude  2°  2S'.  The  distance  was  measurerl 
witli  a chain  of  99  feel ; the  bearing  of  dilferetit  parts 
of  the  road  were  observed  with  a cireumfcreiitor,  and 
the  measures  reduced  hy  a Table.  Part  <»f  the  distance 
he  paced,  in  which  he  says  he  came  throu^  custom 
very  near  the  truth.  The  number  of  chains  was  9149; 
from  which  he  found  1°  =:  61,199  fathoms. 
fijRiccioli.  About  the  same  time  a (ri^nometrical  measure  was 
attempted  in  Italy  by  Riccioli.  Deirinnin;^  with  abase 
of  1094  Uoloffiicse  paces,  he  found  the  meridional  dis> 
tance  from  a point  near  Bologna  to  Modena  20,439 
pares;  the  difference  of  latitudes  he  foiiud  to  be  19^ 25". 
The  angles  were  measured  with  an  inslrument  nearly 
similar  to  that  of  Femel.  From  this  it  appeared  that 
1°=63,159  paces,  = 61,478  toises,  or  65,521  fathoms. 
Tliis  measure  has  been  universally  condemned.  The 
Geodetic  part  was  not  well  conducted,  and  the  Astro* 
Domical  observations  were  far  below  the  general 
science  of  the  Age.  It  has  been  remarketl,  also,  that 
Riccioli  was  persuaded  of  the  accuracy  of  the  Greek 
estimalions,  which  (in  his  interpretation)  were  consider- 
ably greater  than  the  later  measures  seemed  to  (Jiovv. 
The  part  of  his  Works  (Gro^aphia)  which  compre- 
hends this  measure,  contains  an  interesting  account  of 
all  the  methods  of  determining  the  Earth’s  dimensions 
which  were  known  at  that  time,  and  of  all  the  estiina- 
tioDs  which  preceding  Mathematicians  had  formed. 

'Fhe  method  which  he  appears  to  have  thought  supe- 
rior to  all  the  others,  is  that  of  observing  from  each  of 
two  stations  the  depression  of  the  otlier;  and  he  in. 
stances  some  observations  of  his  own  which  give  ueariy 
the  same  value  for  a degree  as  that  which  we  have 
cited.  The  principle  of  this  method  will  be  readily 
understood  by  supposing  P and  Q.  fig.  i,  to  be  two 
elevated  stations,  and  remarking  that  if  tlte  angles 
C P Q,  CQ  P,  be  obser^’ed,  PC  Q will  be  found  by  sub- 
tracting their  sum  from  180° ; and  the  distance  P<J  being 
measured,  the  lengths  C P,  CQ,  are  easily  calculated. 

Bj  PWsrd.  Ill  1669  the  trigonometrical  measure  of  Picard  waa 
commencvd  ; and  it  was  in  every  respect  superior  to 
all  that  had  preceded  il.  It  is  true  that  it  waa  not  free 
from  errors ; an  error  of  six  toises  was  committed  in 
the  measure  of  the  base  ; and  his  dilferences  of  latitude 
were  vitiated  by  his  ignorance  of  aberration,  &c.;  but, 
by  a happy  chance,  these  errors  almost  balanced  each 
other,  'ilie  extremities  of  hts  arc  were  Sourdon,  (near 
Amiens,)  and  Malvoisinc,  (near  Paris.)  His  base  was 
5663  toises ; bis  base  of  verification  3902  toises.  The 
diff*erence  of  latitude  of  Malvoisine  and  Sourdon  was 
found  to  be  1°  1 1'  54" ; and  when  the  meaanre  was 
extended  to  Amiens,  the  dilTerence  of  latitude  of  Mai- 
Toisinc  and  Amiens  was  found  to  be  1**  22'  55".  The 
eorrespoudiiig  arcs  were  68,430  and  78.850  toises ; the 
first  gave  for  the  length  of  an  arc  of  1°,  57,064  toises, 
the  second  57,057 ; the  mean  is  57,060  toises  = 60,812 
fathoms.  The  Astronomical  observations  were  repeated 
in  1739  by  Maupertuis,  Clairautf  &c. : they  found 
57,183  toisca. 


In  1673  appeared  the  Work  of  Huygens,  entitled  Hltion-. 
De  Horala^io  Oxdllatorio.  In  this,  for  the  first  lime, 
were  found  correct  notions  on  the  subject  of  centrifugal 
force.  1 1 does  im\1  appear,  however,  that  these  were 
applie<l  lo  Ihe  theoretical  investigation  of  the  Earth’s 
fonn  before  the  publication  of  Newton’s  Frineipia. 

In  1066  Newton  ap^iears  to  have  first  cnlerlmine<l 
the  idea  of  Gravitutioii.  It  is  remarkable  that,  at  this 
lime,  he  seems  to  have  been  unacquainted  with  the 
measures  of  Norwood  and  Snell;  and  considering  the 
length  of  a degree,  .according  to  the  usual  estimation,  to 
he  sixty  miles,  he  wa!>  induced,  by  the  disagreement  of 
his  calculuiioDH  from  this  estimation,  to  lay  aside  his 
theory  of  Gravitntion.  Fe»r  the  Moon’s  parallax  being 
known,  that  is  the  proportion  of  the  Earth’s  radius  to 
the  radius  of  the  Mo<m  s orbit  (supposed  u circle)  being 
known,  the  force  of  Gravity  on  the  .Moon  was  found  by 
Newton’s  law  ; and  the  periodic  time  was  also  known  ; 
and  from  these  data,  and  the  theorems  of  Huygens 
and  Newton  relating  to  motion  in  a circle,  it  was  easy 
to  calculate  the  radius  of  the  circle  in  which  it  moved, 
aiul  consequently  (i'rom  the  proportion  aliove  men* 
liuned)  the  radius  of  the  Earth:  if  this  were  not  the 
same  as  the  rmiius  given  by  the  measures,  Newton's 
law  could  not  be  true.  The  measure  of  l^icard  enabled 
him  to  estiihlibh  ihe  theory  ; and  it  is  this  mea.Mire  that 
is  used  in  the  Principia  published  in  1687.  In  this 
wonderful  Work  a prodigious  step  wns  made  towanls 
the  theory  of  the  Earth's  form.  Combining  the  theory 
of  centrifugal  forces  with  the  properties  of  fluids.  New-  ia,Hi>xs> 
ton  showed  that  the  Earth  must  be  not  spherical  but  sphe- 
roidat;  lhal  its  equatorial  diameter  luusl  l>e  longer  Uian  * 

Its  axis  of  revolution ; and  he  actually  calculated  the 
proportion  of  the  diumeters,  on  the  supposition  that  the 
Earth  had  been  in  the  slate  of  a homogeneous  fluid,  to 
he  229  : 230.  With  regard  to  this  astonishing  inves- 
tigation we  shall  merely  slate,  that  though  detective,  it 
is  not  erroneous ; it  is  one  of  the  many  instances  in 
which  Newton  has  obtained  a correct  result  by  means 
apparently  quite  inadequate.  He  showed,  also,  that 
Gravity  must  be  less  at  the  Equator  than  near  the  Poles; 
and  this  served  to  explain  a very  remarkable  fact  that 
had  lately  been  observe*!.  In  1671  Richer,  who  had  Vtmiw  of 
been  sent  by  the  French  Gi>vernment  lo  Cayenne  for  Orstiiy  on 
the  purpose  of  conducting  a series  of  Astronomical  ob-  th«  Einli's 
servalions,  found  that  his  clock,  which  had  been  regu- 
lated  to  mean  time  at  Paris,  lust  more  than  two  minutes 
every  day.  Similar  facts  were  afterwards  observe*!  by 
Varin  and  Deshaves  on  the  coasts  of  Africa  and  Ame- 
rica; and  in  all  cases  the  alteration  of  the  clock's  rale 
was  much  greater  than  any  that  could  be  caused  by  ihe 
chnuge  of  temperature. 

But  the  most  remarkable  of  Newton’s  inferences  is,  Ne«ton  * 
perhaps,  his  explanation  of  the  precession  of  the  Equi-  •*pl«a*i''>s 
noxes.  This  motion  of  the  Earth’s  axis  was  discovered 
by  Hipparchus,  (a.  c.  150  ;)  and  all  succeeding  Astro- 
nomers  had  recognised  its  existence.  Eighteen  cen-  ngiet. 
luries  after  its  discovery,  it  was  sliown  by  Newton  to  be 
a consequence  of  the  attraction  of  the  Sun  and  Moon 
on  the  Orth’s  equatorial  protuberance.  Having  shown 
that  the  attraction  of  a distant  body  on  a satellite 
would  prmluce  a retrograde  motion  of  its  nodes,  he 
observes  Uiot  if  we  first  suppose  a number  of  satellites 
to  revolve  in  one  plane,  and  then  snppoae  them  lo  be 
connected  in  such  a manner  as  to  become  a solid  ring 
revolving  in  its  plane,  we  shall  still  have  a retrograde 
motion  of  the  nodes  r and  if  the  Earth  b«  fixed  within 
t 2 
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Pigur*  of  the  ring,  (he  motion  of  the  nodes,  though  less  then 
ih*  i^eforc,  will  still  be  retrograde  : and  the  transition  from 

this  ease  to  that  of  an  oblate  spheroid  is  sufficiently  ob- 
Tious.  The  calculation  which  Newton  has  attempted 
to  found  on  this  reasoning  is  in  some  respects  erro- 
neous ; hut  the  explanation  is.  perhaps,  one  of  the 
strongest  proofs  of  genius.  Indeed,  if  at  this  time  we 
might  presume  to  select  the  part  of  the  Principia 
which  probably  a.stoni»hcd,  and  delighted,  and  satis* 
6rd  its  readers  more  than  any  other,  we  should  fix 
without  hesitation  on  the  explanation  of  the  precession 
of  the  Equinoxes. 

published  Huygens’s  Treatise,  De  Cautd 
Grarilaiu.  It  contains  an  investigation  of  the  figure 
lion  of  the  of  the  Earth,  supposing  the  atlractiun  upon  every  par* 
tide  to  be  directed  towards  ihe  centre,  and  to  be 
always  the  same  at  equal  distances  from  (he  centre. 
This  supposition,  it  will  be  remarked,  is  directly  opjMJsed 
to  one  part  of  the  Principle  of  Gravitation,  namely,  that 
which  states  that  every  particle  uUnicts  every  other  par- 
ticle. Tlic  ratio  of  the  axes  is  found  in  this  manner  to 
be  578  : 579. 

j.  CiMini't  In  1684  J.  D.  Caasini  (second  of  that  name)  com- 
14rrHliui  menced  a trigonometrical  measure  of  an  arc  of  meri- 
fne*sa>e.  France,  taking  Picard's  l>ase  as  a foundation 

and  proceeding  Southward.  It  was  intended  that  this 
should  serve  as  % basis  for  a map  of  France  ; and  the 
more  accurate  measure  which  was  afierwards  executed 


on  the  same  line  was  used  for  that  purpose.  Some 
interruption  took  place,  (on  the  death  of  the  Minister 
Colbert,)  but  it  was  at  length  finished  in  1701.  The 
series  of  triangles  was  then  extended  Northward  to 
Dunkirk,  and  this  part  was  finished  hi  1718.  A base 
of  7246  loiscs  was  measureil  near  Perpignan,  and  one 
of  5464  toises  near  Dunkirk.  The  dill'erence  of  lati- 


tudes of  ParLs  and  the  Southern  extremity,  Colliuure, 
was  found  to  be  6*^  18' 57*',  and  the  distance  360,614 
toises  i whence  ss  57,097.  The  diEference  of  lati- 
tudes of  Paris  and  Dunkirk  was  found  to  be  2^  12^  9^.5, 
and  the  distance  125.468  toises  ; whence  = 56,960. 
It  appcarcil,  then,  that  the  degrees  shortened  in  going 
from  the  South  to  the  North  ; ond  this  seemed  to  indi- 
cate that  the  Earth  was  a prolate  spheroid,  the  ratio  of 
ita  axes  being  nearly  95 : 96.  A conclusion  in  such 
direct  opposition  to  Newton's  theory,  now  extensively 
received,  excited  a great  sensation  among  the  Mathe- 
maticians of  Europe,  The  accuracy  of  the  measure 
and  the  certainty  of  the  conclusion  were  sustained  by 
Cassini;  who,  as  well  as  his  father  and  his  son.  seem 
to  have  been  firmly  convinced  that  the  Figure  of  the 
Earth  was  elongated.  To  settle  the  poinl,  a degree  of 
a parallel  was  measured  in  1734,  extending  tn>m  Stras- 
burg  to  Su  Malo.  This,  also,  when  compared  with  (he 
others,  seemed  to  lead  to  the  same  conclusion.  It  was 
alleged,  however,  that  the  dilTerence  of  longitude  of 
these  stations  was  determined  only  by  some  ancient 
eclipses  of  Jupiter’s  satellites,  and  that  no  reliance  could 
be  placed  on  them.  To  escape  from  this  state  of  doubt, 
It  was  determined  that  an  arc  of  meridian,  and  if  neces- 
sary, one  of  parallel,  should  be  measured  near  the 
Equator,  in  the  comparison  of  which  with  the  arc  mea- 
sured in  France,  the  inevitable  errors  of  observation 
would  produce  a smaller  cll'cct;  and  (his  is  the  origin  of 
(he  celebrated  expeditions  of  the  French  Academicians. 
Mruure  (4  Every  facility  l^iiig  affiirdcd  by  J,ouis  XV.,  in  May. 
«n  VC  iq  1735,  MM.  Bouguer,  Godin,  Lacondaminc.  and  others, 
P«ru.  sailed  for  South  America ; they  then  crossed  the  Isthmus 


of  Darien,  and  sailed  to  Peru.  The  difficulty  of  meo-  Hntovy. 
suring  an  arc  of  parallel,  and  it*  inutility,  (a*  on  any 
hypothesis  it  would  ditler  little  from  an  arc  of  meridian 
in  France,)  were  so  strongly  represented  by  Boiiguer, 
that  it  was  laid  aside.  But  the  great  valley  between 
the  two  principal  chains  of  the  Andes  was  foimd  so 
favourable  fur  operations  in  the  direction  of  the  meii- 
dian.  that  they  eflecled,  with  the  assistance  of  some 
Spanish  officers,  the  mearure  of  an  arc  of  three  degrees. 

The  Norlheni  limit  was  a place  calletl  Tarqui,  2^’ 

North  of  the  Equator ; the  Southern  extremity,  Col- 
chesipii,  was  in  South  latitude  3*^  4|'.  A base  of 
6272  toises  was  measured  in  the  ncighbourhcMxl  of 
Quito,  and  near  the  Southern  extremity ; and  a base  of 
verification  of  5259  toises  near  the  Northern  extremity. 

No  other  measure*  has  been  conducted  under  such 
exlraordiuary  circumstances  of  locality.  The  lowest 
point  of  their  arc  was  at  an  elevation  of  a mile  and  a half 
above  the  level  of  the  sea;  and.  in  some  instances,  the 
heights  of  two  neighbouiing  signals  ditfereil  more  (hua 
a mile.  *Atsome  placea  the  danger  w as  considered  by  Ihe 
inhabitants  to  be  so  great,  that  public  prayers  were  put 
up  in  the  churches  for  their  safety.  The  indolence  and  ill- 
will  of  the  natives  troubled  them  much  ; they  were  even 
in  danger  of  losing  their  lives  in  a popular  tumult ; and 
to  crown  the  whole,  the  instruments  by  which  they  were 
to  detennine  their  difference  of  latitude  were  found  to 
be  not  trustworthy,  and  the  currectiuns  of  (he  places  of 
the  star*  were  not  to  be  relied  on.  The  former, diffi- 
culty they  overcame  by  an  ingenious  reconstruction  of 
their  instruments,  the  latter  by  simultaneous  observa- 
tions at  Uie  two  extremities  of  the  arc.  'Tlieir  final 
re.sult  wa.H  that  the  whole  length  of  the  meridian  arc, 
reduced  to  the  level  of  the  lowest  station,  was  176,915 
toises,  corresponding  to  a dilTerence  of  latitudes  of 
3^  7*  1";  and,  therefore,  that  the  length  of  an  arc  of  one 
degree  was  56,767,  or  reduced  to  the  level  of  the  sea 
56,748.  The  arc  was  extended  about  twenty  minutes  by 
Godin;  but  this  addition  is  generally  sup|>osed  to  have 
been  less  accurately  measured  lhaa  the  other  parts.  In 
this  expedition  an  attempt  was  made  by  l^uguer  to 
observe  the  efiect  of  the  attraction  of  Chimborazo  ; of 
this  we  shall  speak  hereafter.  Fur  the  complete  dclaiU 
of  this  very  interesting  measure  we  must  refer  the  reader 
to  Bouguer's  and  Lacondamine's  accounts  ; the  former 
is  the  more  amusing  and  more  intercbting  to  s]>ecululive 
Mathematicians,  but  the  latter  will  lie  found  by  practical 
Astronomers  to  be  the  more  instructive. 

Before  (he  return  of  this  party  (who,  in  consequence 
of  their  dis.sensions,  separated  as  quickly  as  possible, 
and  regained  Europe  by  difiererit  ways)  another  mea- 
sure had  been  imagined  and  completed.  Mauf>er1uis, 

Clairaiit,  Camus,  Lemonnier.  and  Outhier  reached 
the  Gulf  of  Bothnia  in  July  1736.  Tliey  had  expected  of 

to  be  able  lo  make  use  of  the  islands  in  the  Gulf  for  m irt  in 
the  stations  of  a irigoiiomclrical  measure;  but  they 
found  them  so  low,  and  so  near  the  shore,  that  they 
were  uhligeil  to  give  up  this  }>utI  of  their  plan.  But 
the  valley  of  the  river  Tomea,  which  passes  by  the  town 
of  the  same  name,  seemed  to  olTer  a favourable  line  of 
country  ; and  this  was  accordingly  chosen.  The  sta- 
tions (as  in  the  Peruvian  measure)  were  on  the  hills  on 
each  side;  and  the  river  gave  them  some  facilities  for 

• From  (his  remark  we  pi>rhsp«.  to  ciccpl  a part  vt  tn« 

tar^ey  at  nn  arc  of  parallel  mario  in  tKe  prsK&t  century,  in  which  (La 
prtoetpai  chain  of  the  Alps  was  pamed. 
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iho  conveynnre  of  iheir  inslnimenl^.  In  Ihe  prosecu- 
tion of  their  work  g^rcat  inconrenience  was  sustained 
from  the  cold,  the  birds  of  prey,  fte.,  but  the  preatesl  of 
all  from  (he  tormenting'  flies  and  g^nats.  The  fo^  also, 
with  which  some  of  the  hills  were  coiittmially  en- 
veloped, increased  (he  difficuhies  of  the  observations ; 
in  some  instances  they  waited  ten  days  on  the  top  of  a 
hill  before  they  could  see  one  of  their  si^^nals.  After 
si&ty-ihree  days  of  (^eat  fat*|^ue  they  reached  the  moun- 
tain Kittis,  which  was  fixed  on  for  the  Northern  extre- 
mity. Tlie  latitudes  were  observed  wilh  a sector  made  by 
Graham.  On  their  return  to  Tomca,  (lie  river  beinjf 
frozen,  a base  was  measured  on  the  ice  nearly  in  the  mid- 
dle of  (he  arc.  but  no  base  of  verification  was  measured. 
The  result  being  somewhat  diflerent  from  what  they 
had  expected,  the  latitudes  were  reoleierved.  and  some 
angles  of  the  triangles,  which  had  before  been  omitted, 
were  observcel.  The  final  conclusion  was  (hat  the  dif- 
ference of  lalitud^es  was  5T'29’'  fl,  ami  the  length  of  the 
arc  &5,0‘23  toises;  whence  an  arc  of  57.-I22.  In 
this  expedition,  as  well  as  in  that  to  Peru,  observations 
were  made  to  a.scertain  the  length  of  the  pendulum 
vibrating  seconds ; and  they  all  agreed  in  showing  that 
Gravity  increased  in  going  from  the  Equator  towards 
the  Pole.  For  a complete  account  of  th's  measure  we 
must  refer  the  reader  to  Maupertuis.  La  Figure  de  la 
Terre. 

Before  the  return  of  Bouguer  and  Lacondamine,  (he 
whole  of  the  French  arc  of  meridian  was  remeasured  by 
J.  Cassini,  his  son  Ctu«sini  de  Tliury,  and  Eacaille.  The 
operations  of  (his  mcB'iure  are  the  subject  of  the  WoHc 
entitled  La  3fcn'dic/i«c  verijii‘e.  On  measuring  new 
ba.ses  and  making  new  observations  of  every  kind,  the 
cause  of  the  original  difficulty  wa.s  soon  discovereil. 
The  measure  of , {^card’s  base  wa.s  erroneous  by  about 
part  of  the  whole,  and  this  error  had  affected  one 
part  only  of  the  arc.  Some  inaccuracies  both  Astrono- 
mical and  Geodctical  were  found  to  exist  in  Cas<>ini\ 
measure.  Tlie  late  improvements  in  Astronomy,  par- 
ticularly the  discovery  of  aberration  and  mttaliim, 
enabled  the  new  observers  to  give  much  greater  exact- 
ness to  the  Astronomical  observations.  I'hey  obscrvetl 
the  latitudes  of  five  points,  and  thus  obtained,  in  fact, 
four  arcs  of  meridian.  Between  Perpignan  and  Rodf*z 
the  length  of  an  arc  of  one  degree  was  found  zz  57.048.5 
toises;  between  Rodez  and  Bouigcs  57,040 ; between 
Bourges  and  Paris  57,071  ; and  between  Paris  and 
Dunkirk  57,094.  In  the  course  of  this  measure  an 
arc  of  parallel  was  measured  across  (he  mouth  of  the 
Rhone.  From  a station  near  Cette  in  Languedoc,  and 
from  Mont  St.  Vicloire  in  Provence,  (he  explosion  of 
gunpowder  on  a church  between  them  was  observed ; 
and  from  (he  dtflerence  of  apparent  times  the  difference 
of  longitudes  was  found  to  be  1^53' 19^'.  The  length 
of  the  arc  of  parallel  in  latitude  43^*32'  included  l>e- 
tween  the  (wo  meridians  was  7^,599.6  toises.  The 
comparison  of  this  arc  with  the  arc  of  meridian  from 

Perpignan  to  RodiJz  gave  an  ellipticity 

The  comparison  of  any  two  of  the  three  arcs  in  Peru, 
in  France,  considering  Uie  whole  as  one  arc,  and  in 
Sweden,  showed  that  the  degrees  increased  in  going 
towanls  (he  Pole,  and  that,  consequently,  the  Earth's 
Figure  was  flattened  at  the  Poles,  But  when  all  three 
were  considered,  a singular  difficulty  occurred,  which 
we  may  be  permitted  to  say  is  not  yet  wholly  removeil. 
Hie  comparison  of  the  Peruvian  and  French  arcs  gave 


an  elliplictly  of  nearly  ; that  of  the  Peruvian  and  - -■ 

Swedish  arcs  gave  for  its  value.  If,  tlien,  (he  mea- 
sures were  accurate,  it  was  impossible  that  the  Earth's 
Figurecould  be  elliptic:  and  Bouguer  actually  proposed, 
as  the  only  hypothesis  which  would  aalisfy  observations, 
that  the  increase  of  the  lengths  of  degrees  was  propor- 
tional to  the  4lh  powers  of  the  sines  of  latitude,  and 
that  the  proportion  of  the  axes  was  178  : 179.  This 
would  indicate  a Figure  projecting  at  middle  latitudes 
above  the  elliptic  spheroid  with  the  same  axes. 

To  avoid  interruption  in  our  account  of  several  im- 
portant measures,  we  have  omitted  to  mention  some  in- 
teresiingdeductiuns  frotn  the  theory  of  Gravitation  made 
about  the  same  time.  These  we  shall  now  describe. 

The  first  iinportunt  addition  to  the  theory  of  the  Msdauiin'a 
Earth  was  made  by  Maclaurin.  The  Academy  of  Paris  invntiga. 
proposed  as  a subject  for  the  Prize  Ksi^ay  in  the  year‘“*®^^« 
1740,  The  Tidet.  Three  admirable  Essays  were  sent, 
by  Euler,  D'Alembert,  and  Maclaurin  : the  last  is  gene- 
rally  con.sidered  as  one  of  the  most  elegant  Geometrical 
investigations  that  was  ever  made.  Most  of  the  opera- 
tions can  be  applied,  with  very  slight  alterations,  to  the 
investigation  of  the  Figure  of  the  Earth,  supposing  it  a 
homogeneous  fluid  ; and  the  author  haa  indicated  the 
principal  rcKulls  which  caji  be  obtained  by  this  applica- 
tion. In  this  Treatise  it  was  proved  for  the  first  time. 

(hat  (he  oblate  spheroid  is  a form  of  equilibrium  ; and 
(he  equation  was  given  by  which  the  ellipticity  can  be 
found  when  the  proportion  of  the  centrifugal  force  at 
the  Equator  to  Gravity  is  known.  This  equation  is 
transcendental ; but  by  an  approximate  solution  when 
the  centrilugal  force  is  small,  it  was  shown  that  the 
ellipticity  (that  i.s  the  proportion  of  the  excess  of  the 
equatorial  diameter  above  the  polar  diameter  to  the 
5 

latter)  is  j-  x the  ratio  of  the  equatorial  centrifugal 
force  to  the  equatorial  gravity;  which  in  (he  case  of 
Ihe  Eartli  ii  - x 555  = 2^!""''  •*““  Gravity  at 

the  Pole  is  greater  than  Gravity  at  the  Equator,  by 
the  same  proportion  of  the  whole;  and.  also,  (hat  in 
going  from  the  Equator  to  the  Pole,  the  increase  of 
(Jravily  is  as  the  square  of  the  sine  of  the  latitude. 

The*ie  results  are  the  same  as  tho>e  of  the  imperfect 
theory  of  Newton. 

lit  1743  was  published  Clairaut's  Figure  de  la  Terre.  CUimu  * 
Tliis  is  the  most  valuable  Work  that  has  been  written  irvMiif^ 
upon  this  subject.  The  same  theory  has  s*nce  engaged 
the  attention  of  the  most  distinguished  of  the  modem 
Mathematicians,  and  finally  of  Laplace;  and  though 
the  form  of  the  investigations  has  b<‘cn  much  varied, 
very  little  lias  been  added  to  the  results.  The  nature 
of  the  ^uilibrium  of  fluids  is  first  explained.  I'he  only 
condition  which  had  formerly  been  o«sumed  as  sufficient 
for  the  equilibrium  of  fluids  was,  that  the  force  at  the 
surface  should  he  perpendicular  to  the  surface,  or  that 
the  pre.ssure  produced  by  the  fluid  in  two  canals  of  given 
form,  terminated  at  one  extremity  in  the  same  point,  and 
at  the  other  extremity  in  the  surtace,  sboulrl  be  the  same. 

Bouguer  first  showed  (hat  both  of  (liese  conditions  were 
necessary,  or  something  equivalent  to  both.  Clairaui 
ha.s  shown  u|>on  what  the  possibility  of  equilibrium 
depends;  and  he  has  applied  the«e  principles  to  the 
dwcovery  of  the  form  of  equilibrium  of  a fluid  on  the 
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Fifun  of  lomnf^  auppo«itiona : Ut,  that  th?  Fluid  is  homacrcnfous. 
ib^Esrt  with  a spheroidal  nwcleuii  of  different  density ; 2<)It,  that 
the  whole  mass  Is  fluid  ami  heteropenemis.  The  form 
which  makes  equilibrium  po.ssihle  in  all  the  variety  o. 
cases  which  these  suppositions  include.  i<s  appruai* 
mately,  an  elliptic  sphemid;  the  elHpticity  is  different 
according  to  the  law  of  density.  Ike.,  but  in  ail  cases 
CUifMi'i  followin|f  Uieorcms  arc  true:  1st,  the  increase  of 

ihtoren.  lenf^h  of  d^rces  and  of  Gravity,  in  i;:oin^  from  the 

Equator  to  the  Poles,  is  as  the  square  of  the  sine  of  iatt> 
tilde;  2dly,  the  sum  of  the  ellipticity.  and  of  the  ratio  of 
the  whole  increase  of  Gravity  to  the  equat«irial  Gravity, 
5 

it  - X the  ratio  of  the  centrifu^Bi  force  at  the  Equator 

to  the  force  ofOravity.  Tliclast  ofthcM?  theorems  (one 
of  the  most  important  that  has  ever  been  discovered)  is 
usually  called  by  the  name  nf  its  inventor.  It  is  evident 
that,  in  conjunction  with  the  former,  it  pves  the  means 
of  determining^  the  Earth's  ellipUcity  from  observations 
of  the  comparative  force  of  Gravity  at  any  two  places. 
Nutotioa  In  1747  Rradley  discovered  the  nutation  of  tlic 
iiiic«Tffr«d  Earth's  mis.  This  had  been  alluded  to  f»)  Newton  a.s 
a consequence  of  his  theory,  but  no  notice  seems  to 
plsitied  by**  taken  of  his  theoretical  prediction.  As  soon, 

theary.  however,  as  the  fact  was  established,  it  was  treated 
theoretically  by  Mathematicians:  among  the  best  of  the 
Treatises  upon  nutation  may  be  reckoned  D’Alembert's 
Rechtrrfin  tur  la  Prece*$ion,  Ac. 

Mewurv  of  In  17M)  Doscovich  and  Le  Maire,  two  Jesuits, 
Boscin-ich.  measured  an  arc  from  Rome  to  Rimini.  Their  measures 
were  made  with  the  pace,  the  measure  of  the  Country  ; 
but  it  was  carefully  compared  with  the  French  toisc,  so 
that  their  results  could  be  expressed  in  terms  of  the  same 
standard  which  had  already  served  for  so  many  mea> 
sures.  A base  of  6139.&  luises  was  measured  on  the 
Via  Appia  ; and  a ba'>c  of  verification  of  6037.6  toises 
by  the  sea«side  near  Rimini.  The  meridian  distance 
was  founds  161,253.6  paces  = 123,221.3  toisea.;  and 
the  difference  of  latitude  2°  ■17*',  whence  1®  = 

56,966.3  toises.  This,  when  some  corrections  were  ap- 
plied, was  reduced  to  56,979  ; the  mean  latitude  42^5^ 
The  whole  of  this  measure  passed  over  a mouiUainuus 
country. 

Meamrc  oF  In  1752  Lacaille,  who  had  been  sent  to  the  Cape  of 
LacaUle.  Good  Hope  to  make  Astronomical  observation*,  find- 
ing the  circutnstances  of  the  country  favourable  for  a 
trigonometrical  survey,  measured  an  arc  of  I®  13'  17".3, 
which  hefouiid  — 69,669  1 toises ; whence  I®  = 57,037. 
The  length  of  his  base  was  6467  toises.  See  Mem.  4e 
V Acad.  1751.  This  arc  presents  a remarkable  anomaly. 
According  to  this  measure,  a degree  in  the  South  hemi'< 
sphere,  whose  mean  latitude  is  33®  20'.  is  equal  to  a 
degree  in  (he  North  hemisphere,  whose  mean  latitude 
is  about  45®.  The  known  ability  of  the  observer  almost 
forbids  the  supposition  of  an  error  in  the  of>servatiuus ; 
and  we  have  no  gmund.s  for  conjecturing  the  cause  nf 
such  a deviation  from  the  law  which  seems  to  apply  to 
the  other  arcs. 

'Die  measures  descrilied  in  the  next  three  paragraphs 
were  undertaken,  we  believe,  at  the  suggestion  of  Bos- 
covich. 

UtAgsBiy's  In  1762  Lir&ganig,  a Jesuit,  began  the  measure  of 
••Mare.  an  arc  ol  meridian  passing  tlirou^  the  Observatory  of 
Vienna.  See  the  Dimentio  graduum  yUnneiisit  et  Hun- 
garici.  Every  care  apparently  was  taken  to  ensure 
the  corrccUiesa  of  this  measure.  The  Vienna  fathom 
was  compared  with  a French  toise  furnished  by  I^acon- 


damine  and  Lacaille  ; the  iron  quadrant  of  2|  feet,  w ith  Hntery. 
which  the  angles  of  the  triuiigles  were  observed,  was  * 

rc})eatedly  examined  in  all  possible  ways;  the  sector, 
for  nfiservalion  of  latitude,  (which  we  shall  ufterwarda 
describe.)  was  on  the  most  improveii  construction  ; the 
ubservttlions  of  latitude  were  sufficientiy  numertULs;  in 
every  triangle,  except  one.  Liesganlg  assures  us,  Uiui 
tlie  three  iiiigles  were  ohserved ; and  all  the  calcutatiuna 
were  reexamined.  The  bane  (lieiween  NeustatU  and 
Neuokireh)  was  of  623»  toises;  the  base  of  veriftcation 
in  Marclifeld  was  of63tiS  toi«<ea.  'I'he  concluded  meri- 
dional distance  of  Sobiescliia  and  Varaxiiin  (the  North 
and  South  extreinitie*)  was  172,796  Vienna  fathoms ; 
and  the  difference  of  latitudes  2®56'45".5,  whence  1® 

S3  53,655  Vienna  fathoms  = 57,077  toiaes.  Yet  in  spite 

of  ail  these  apparent  securities,  there  appears  reason 

for  rejecting  (his  measure.  The  principal  objeetionH  to 

it  may  be  seen  in  Zuth’s  ('orrrspondancr  A*lronomi(fUf-,  Reswov  for 

Ac.  vol.  vii.  In  the  fir»t  place,  it  is  certain  that  the  star  a. 

which  IJesganig  has  put  down  as  fi  Dracoiiis  is  not  ^ 

Dniconi.H,  but  some  other  star;  possibly  H5  i Herculis 
which  iiCnch  mentions.  This  would  occasion  no  error, 

(as  (he  same  star  was  observe  I at  different  stations,) 
except  in  consei|uence  ofiakiiig  erroneous  reductiotia. 

In  the  next  place,  Zacli  (who  piMt^seil  some  of  Lies- 
ganig’s  msuuiscripls,  and  who  recalculated  some  of  the 
ohscrvatiims)  affirms  that  many  of  the  obsenations 
had  tn'cn  altered  to  prmluce  greater  ap|mrenl  agree- 
ment, And,  lastly,  it  api>ear»  from  a repetition  of  part 
ol  the  survey  by  the  Austrian  ofliccrs  in  the  beginning 
of  the  pre.<ient  century,  that  in  one  of  Liei^.inig'a 
triangles  it  wnn  impossible,  and  apparently  hail  always 
been  so,  to  observe  one  of  his  stations  from  unullivr ; 
and,  in  fitcl,  when  the  value  of  one  of  the  angles,  as 
given  by  him,  wus  compared  with  the  sum  of  two  angles 
which  ought  to  be  equal  to  it,  observed  by  the  Austrian 
officers,  a difference  of  3®  was  found.  This  triangle  it 
the  last  but  two  to  the  South;  up  to  this  the  surveys 
agree  within  a few  toises,  but  after  this  they  sometimes 
differ  in  the  siuialion  which  (hey  assign  to  a AUiiinn  by 
more  than  2500  toises.  It  would  i«eem  that  a sign^ 
was  mistaken ; a similar  accident  happened  to  Snell ; 
and  there  is  rca.'Son  to  think  that  it  has  also  occurred 
in  llic  survey  of  England  made  under  the  direction  of 
the  Ma»ler-Geiiernl  of  the  Ordnance.  Another  arc 
was  measured  by  Liesganlg  on  tlie  plain  of  the  Theixs, 
from  Kistcivch  in  the  North  to  Cziiroch,  near  Peter- 
varadin,  in  the  South.  The  length  was  59,990  Vienna 
fathoms ; and  the  difference*  of  latitudes  I®  V 34'^5 ; 
whence  1®  = 58,453  =s  56.SSI  toises  Several  circum- 
stance* prevent  us  from  attaching  much  value  to  ihU 
measure;  one  is,  the  great  number  nf  small  triangles 
■vhich  the.  nature  of  the  country  compelled  him  to  use. 

About  the  same  lime  Bcccaria,  a Jesuit,  assisted  by  n«rcviA't 
another  of  the  same  Onler.  measured  a degree  in  the  meuurc. 
plain  of  Lombardy.  Tlic  measure  of  Boscovich  crossed 
the  Apennines,  and  its  extremities  were  on  the  sca- 
coa.sts;  thi*  of  Beccoria  (undertaken,  a*  we  have  men- 
tioned. at  the  RUggeslion  of  Boscovich)  was  carried  over 
a fliit  country,  and  tenuinated  ut  both  extremities  at  the 
foot  of  lofty  mountains.  It  was  supposed  that  if  the 
inequality  of  the  country  produced  in  the  measure  of  a 
degree  any  sensible  irregularity,  the  effects,  in  these 
two  measures,  would  be  of  opposite  kinds,  and  that  the 
difference  in  the  length  of  a degree  would  he  such  a*  to 
give  a good  Idea  of  (heir  magnitude.  An  iron  toise, 
which  had  been  compared  by  Lacondamine  and  t«caille 
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Pifur«o(  with  (he  toi»e  u«pd  in  the  mcMurc  of  the  arc  in  Peru, 
tbe  E»rih.  (ronimoDly  called  (he  loisc  of  Peni,)  was  Beccariti's 
standard,  ills  instruments  were  tn  almost  every  ivspcct 
similar  to  those  of  Boscovich.  The  length  of  the  buM* 
was  hM)l  toisies;  the  meridional  distance  from  Andratee. 
the  Northern  eitremity,  to  Mons  Regalis,  (Mondovi,) 
the  Southern  extremity,  was  64, S90  loises.  The  dider- 
ence  of  latitude  was  found  to  be  V 44".7 ; whence 
I**  = 57,468  toises ; a quantity  much  greater  than  other 
measures  would  have  led  us  to  ex|)ect.  The  mean  lati- 
tude is  44^  57\  An  account  of  this  measure  was  pub- 
Doubts  of  lisbed  under  the  title  af  Oradut  Tauri/trnm.  In  the 
rts»ceuf»cjr  guj-yeyg  made  by  the  French  officers  during  their  occu- 
pation of  this  Country,  and  iu  the  repetuion  of  the  obser- 
vations for  the  latitudes  of  the  stations  bv  MM.  Plana 
aiwl  Carlini,  some  discrepancies  have  l>een  found,  which 
would  seem  to  show  that  the  credit  of  this  measure  is 
rather  doubtful. 

In  1764  Messrs.  Charles  Mason  and  Jeremiah  Dixon, 
who  had  before  been  engaged  by  the  Royal  Society  for 
xoine  imjKirtant  Astrnnomical  observations,  were  em- 
ployed in  settling  tbe  boundaries  of  Maryland  and  Penn- 
sylvania in  North  America.  The  line  wh'ch  they 
traced  out  in  the  peninsula  between  Chesapeak  Bay 
and  Delaware  Bay  seemed  so  favourable  for  a meridian- 
measure,  that,  on  Utcir  representation,  the  Council  of  the 
Royal  Society  furnished  them  with  standards  and  iii- 
stnMrtions,  and  procured  the  loan  of  a sector  belonging 
to  Mr.  Penn.  An  account  of  the  mew^iire  is  given  in 
the  PhiL  Tram,  (ot  1768.  'fhis  meaxure  diflers  from 
all  others  made  since  the  lime  of  Notwinid  in  this  re- 
spect,— that  no  triangles  were  used,  but  the  whole  line 
(about  loo  miles)  was  measured  with  rods.  Tliese  rmis 
were  compared  with  a five-feel  brass  rod  made  by  Bird. 
l*he  whole  length  was  fmiml  to  be  538,067  feet,  and  the 
difference  of  latitude  I"  28'  45";  wlience  1°  ss  363,763 
feet  = 60,627  j futboms.  U had  been  found  by  u com- 
parison of  standards  (PhU.  Tram.  vol.  xlii.)  that  the 
107 
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degree  was  inferred  to  be  56,904^  talses.  But  after  a 
new  comparison  of  the  toise  arwi  fathom,  made  under 
the  inspection  of  Dr.  Maskelyne,  and  after  applying 
some  smoll  corrections,  this  was  reduced  to  60,625 
fathoms,  or  56,898  loises.  The  mean  latitude  was 
39“  12^. 

The  anomalies  in  these  mensurcs  were  sn  consider- 
able. that  it  appeared  highly  desirable  to  discover 
whether  the  attractions  of  mountains  could  have  a sen- 
sible effect  in  altering  the  direction  of  Oravtly.  Ifincniu 
sequence  of  the  proximity  of  a mountain  the  pUiml>-line 
was  drawn  from  the  piwition  which  it  would  otherwise 
have  maintained,  it  is  evident  that  the  {mini  riftlie  heavens 
which  corresponded  to  (he  zenith  of  a station,  as  deter- 
mined by  Astronomical  observations,  would  not  be  the 
same  as  if  the  mountain  did  not  exist  If,  for  instance, 
a mountain  were  at  L,  near  Lite  point  A,  in  fig.  1,  and 
drew  the  plumb-line  towards  D,  the  apparent  direction 
of  (iravtly,  instead  of  A C would  l»e  A e,  and  the  appa- 
rent horizontal  line  instead  of  A D wotdd  lie  Ad;  the 
dittvrence  of  latitudes,  or  the  angle  AC  B,  would  be 
changed  to  A c D,  and  the  length  of  the  radius  of  cur- 
vature of  the  meridian  would  tie  changed  from  A C to 
Ac.  On  account  of  tl»c  iuflnence  of  these  eBccis  on 
the  deteniiination  of  the  Figure  of  the  Earth,  as  well  as 
for  the  important  confirmation  which  might  be  given  to 
the  Principle  of  Gravitation,  it  was  to  be  wished  that  the 


attraction  of  a mountain  might  be  ascertained  by  direct  Mistory. 
experiment.  This  had  been  attempted  by  Eiouguer  ^ 

end  Lacnndaminc  in  Peru  ; but  the  cold  was  so  iiitenM  AUerniH  lo 
that  it  was  difficult  to  make  the  observations  with  suffi- 
cient  accuracy,  aiul  other  circumstances  were  not  favour-  ^ 
able,  instead  of  observing  the  zenith  distaaccs  of  amottauiniB 
star  on  opposite  (North  and  South)  sides  of  the  moun-  Pent, 
tain,  they  ctmld  only  fix  on  two  stations  on  the  South 
side,  one  close  to  the  mountain,  the  other  at  a distance 
of  3570  toiscs  from  the  first,  and  505  South  ufit.  The 
elfect  of  attraction  app^eared  to  l>e  7".5;  but  they  con- 
sidered the  concliiHion  almost  unworthy  of  credit.  In 
1772  (seePAii.  Tram.  1775)  Dr.  Maskelyne  proposed 
to  re|>eul  Uie  ex]>erinient.  He  pointed  out  Whemside 
in  York'^hire  as  a mountain  on  the  opposite  sides  of 
which  tlic  uttracliuu  would  be  sensible ; or  he  thought 
that  the  defect  of  matter  in  the  valley  between  Hel- 
veDyn  and  Skiddaw,  (or  rather  Sadillehack,)  in  Cumber- 
land. producing  an  effect  of  the  oppimile  kind,  miglu  be 
sensible  in  the  same  kiml  of  observations.  Mr.  Charles 
Mason  was  sent  out  lo  examine  UicM*,  or  to  look  for  a 
hill  proper  for  (he  purpose  : these  were  finally  rejected, 
and  Schehallien  was  chosen.  This  is  a mountain  near 
Blair  Athol,  in  Perthshire  ; it  is  a narrow  ridge  running 
East  and  West,  in  a comparatively  fiat  country,  and 
almut  2000  feet  higher  than  the  general  level.  In  1774 
the  observations  were  made.  Ttic  mendional  distance  Obterra* 
of  two  stations  on  (he  North  and  South  sides  was  found,  tioas  on  tbt 
by  siiivey,  to  l>e  4364.4  feet,  which  on  any  e.stimation 
of  the  bath’s  dimensions  would  give  for  the  angle 
A C B.  fig.  1,  (C  being  considered  as  the  centre  of  the 
Kartii,)  a quantity  differing  very  little  from  42".9.  TIte 
apparent  diHereucc  of  latitude,  from  Dr.  Maakelyne’s 
nhservations,  given  either  by  the  4U  observations  calcu- 
lated by  Msskelyne,  or  from  the  whole  ma.ss  of  337  cal- 
culated by  Zach,  {L AttraHion  dr»  Moniagnez.  4”c.)  is 
54". 6.  The  differem^,  or  11''.7,  is  the  sum  of  the 
attractions  which  the  mountain  exerted  in  opposite 
directions  on  the  plumb-line,  when  placed  on  opposite 
sides  of  the  mountain.  The  mean  density  of  the  Earth, 
calculated  nn  the  theory  of  Gravitation  from  this  attrac- 
tion, and  from  an  accurate  survey  of  the  mountain,  was 
tbiind  by  Dr.  Hutton,  Tram.  1778,  1911,  and 

1821,)  to  be  about  1.6  x density  of  Schehallirn,  or 
about  5 X density  of  water. 

The  arc  of  meridian  whicti  had  been  traced  so  accu- 
rate! v through  France,  served  for  a foundation  to  the  sur- 
veys for  a very  accurate  map  of  Prance.  Nothing  of  this 
kind  hud  been  done  in  England,  excepting  a survey  of 
part  of  the  Ilighlunds,  commenced  tu  consequence  of  the 
RebelHun  of  1745.  The  disastrous  wars  of  the  laslcco- 
tiiry  preventetl  oitr  Government  from  extending  lire  map. 

In  the  year  1785,  Caiwini  de  Thury  presented  lo  the 
Royal  Society  a memorial  on  the  uncertainly  in  tire  ^ * 
difference  of  longitude  of  Greenwich  and  Paris;  and  pro-  OrsMia’idr 
posctl  that  the  English  and  French  Mathematicians  in  and  Paris, 
concert  sfiould  determine,  by  Geodetic  operations,  tbe 
distance,  measured  along  an  arc  of  parallel.  This  was 
assented  lo,  and  the  English  survey  was  placed  under 
the  superintendence  of  General  Roy,  the  French  uirder 
that  of  Count  Cassiiu.Cfourth  of  that  name,)Mechain,  and 
Legendre.  S\  e believe  it  may  fairly  be  said  that  in  this, 
us  in  other  grand  cxpcrinienK  though  we  began  later 
than  our  continental  neighboura,  we  conducted  our 
operations  with  a degree  of  accuracy  of  which,  (ill  that 
time,  no  one  hml  dared  to  form  an  idea.  For  the  measure 
of  the  first  base  on  Houuslow  Heath,  in  1784,  deal  rods 
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Pifur*  of  (which  had  been  used  in  all  precedinfr  meaoure#)  were 
tbelUrtb.  rejected,  and  glaaa  tubes  were  used.  These  were  after* 
wards  laid  aside,  and  a steel  chain  was  employed  in  the 
measure  of  a base  of  Teriftcalion  on  Romney  Marsh. 
In  1791  Uie  base  on  Hounslow  Heath  was  remeasured 
with  the  chain.  The  description  of  the  mode  of  mea.sur> 
ing:  the  bases  (PAi/.  Tran*.  17B5,  n\\6  Account  of  Trigo- 
nometrical Survfy,  vol.  i.)  was  translated  into  French 
by  M.  Prony.  The  angles  of  the  triang:les  were  observed 
with  a largfs  theodolite,  made  by  Ramsden ; and  this 
is  the  first  instrument  with  which  the  spherical  exces.'« 
of  the  sum  of  the  three  angles  above  (a  quan- 

tity that  rarely  exceeds  3^  or  was  observed.  The 
French  part  of  this  survey  is  remarkable  also,  as  the 
first  instance  in  which  the  newly-invented  repeating- 
circte  wa.s  used  in  extensive  operations.  Whether 
this  invention  has  contributed  to  the  accuracy  of  Astro- 
nomical (leterminatiotis,  we  may  be  permitted  to 
doubt;  but  it  can  hardly  l>e  doubted  that  it  is  un 
excellent  instrument  for  Geodetic  operations.  Tlie 
chain  of  triangles  formed  by  (he  Fiiglish  observers,  ex- 
tended from  the  neigftbourhr*<}i|  of  London  to  Dover, 
and  across  the  channel  to  Calais,  and  some  neighbour- 
ing stations;  the  French  triangles  joined  the.se  with 
(he  chain  of  triangles  fontivriy  observed  in  the  meri- 
dian of  Paris.  in  the  iieighliourhood  of  Dunkirk.* 

The  object  originally  pro^Kised  in  this  survey  was  now 
attained  ; but  it  will  readily  be  imagined  that  advantage 
was  taken  of  such  an  admirable  commencement  for  an 
equally  excellent  extension.  An  accurate  survey  of  the 
whole  Kingdom  was  commenced:  several  bases  of  verifi- 
cation were  measikred,  and  in  the  course  of  the  survey, 
an  arc  of  parallel  between  Beachy  Head  and  Dunoosc 
Bngtiih  »re  was  measured  in  1794.  (by  reciprocal  observations  of 
flf  puallel.  uziiijuiii,  a method  which  we  shall  hereafter  describe,) 
ami  an  arc  of  meridian  from  Diinnose  to  Clifton  in 
Yorkshire,  in  1802.  lYie  latitudes  were  observed  with 
Efi«ii.h  arc  ^ stenith  sector  made  by  Ramsden.  The  first 

«f  msrrdiaa.  ofthescarc.s  gave  for  the  length  of  a degree  of  longitude 
in  the  parallel  of  50°37^r*.3,  38.818  fathoms;  the 
second  gave  for  llie  length  of  a dtgree  of  meridian  in 
latitude  52*  2*,  60,820.  This  arc  of  meridian  was 
divided  into  two  parts,  nearly  equal,  by  the  station  of 
Arbury  Hill;  the  arc  from  Dunnnse  to  Aibury  gave  for 
one  degree  in  latitude  51*  25',  60,864 ; that  from 
Arbury  to  Clifton  gave  for  one  degree  in  latitude  52* 
50',  W.766.  These  partial  arcs  present  the  same 
anomaly  as  those  in  France  ; the  degrees  appear  to 
diminish  in  going  towards  the  Pole.  (See  Account  of 
Trigonometrical  Surety^  and  Phil.  Tran*,  for  various 
years.) 

In  1791  the  National  Convention  of  France  wishing 
to  fix  on  a new  standard  of  linear  measure,  determined 
(in  the  true  spirit  of  the  Revolutionary  Philosophy)  to 
select  one  which  could  not  be  considered  as  belonging 
to  one  nation  rather  than  to  another,  but  which  might 
claim  to  be  esteemed  a standard  for  all  the  World,  'llie 
length  of  (he  |)cnd>i1um  vibrating  seconds  at  a given 
place  had  been  pointcrl  out  by  Picard  as  the  l>est  prac- 
tical standard;  but  this  did  not  suit  the  expanded  ideas 
of  the  French  legislators.  They  considered  that  the 
length  of  the  seconds'  pendulum  varied  on  varying  the 
place  of  experiment;  but  that,  assuming  the  Earth's 
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surface  (at  least  the  Geometrical  surface  at  which  if  Hbtorv. 
channels  were  made  communicsling  with  the  sea  the 
water  would  find  its  level)  to  be  an  exact  surface  of 
revolution,  the  length  of  the  quadrant  of  meridian 
passing  through  every  place  would  he  the  same.  The  Measure  of 
length  of  the  quadrant  of  meridian  ]>assing  through  the  sre  from 
Observatory  of  Paris  was  therefore  to  be  ascertained,  ‘® 

and  one  teD->millionth  part  of  this  was  to  be  called  the 
metre.  It  is  almost  unnecessary  to  add.  that  the  idea 
of  replacing  a lost  standani  by  means  of  an  extensive 
Geodetic  measure  is  perfectly  chimerical ; and  that  the 
only  practical  method  (still  subject  to  some  uncertainty) 
is  by  ascertaining  (he  length  of  the  seconds'  pendulum, 
which  it  is  presuim'd,  in  the  same  place,  does  not  vary 
frrjm  one  Age  to  another.  The  measure  was  un- 
dertaken by  Deiambre  and  Mechaiii,  and  is  described 
in  the  Bose  du  Systeme  \fetri(fue  { a Work  which  cannot 
be  too  strongly  recommended  to  (he  perusal  of  all  who 
wish  to  he  acquainted  with  the  methods  pursued  in  an 
extensive  survey  by  the  ablest  general  observers  and 
practical  Mulheinaticians  of  the  Age.  The  difficul- 
ties with  which  (hey  had  to  struggle  were  very 
great,  arising  principally  from  the  di>.turbetl  state 
of  the  Country,  and,  as  they  approuched  to  a termina- 
tion. from  the  depreciation  of  the  assignats.  Fire- 
signals  at  night  are  preferable  to  all  others  for  Uie  ope- 
rations of  a survey;  but  these  it  was  impossible  to 
employ,  as  the  people  would  have  supposed  (hem  to  he 
counter-revolutionary  signalf.  In  the  choice  of  day* 
signals,  and  in  procuring  permis.sion  to  erect  and  to  ob- 
serve them,  they  experienced  sometimes  the  most  serious, 
and  sometimes  (he  most  ludicrous  obstacles.  It  was 
generally  necessary  to  receive  the  sanction  of  the  popu- 
lar a-ssenibly  of  each  town  through  which  they  pass^ ; 
and  in  many  cases  Deiambre  found  himself  obliged 
to  give  to  the  collected  inhabitants  a sort  of  Lecture  on 
Geodesy.  When  a great  part  of  their  labour  was  com- 
pleted, they  were  dismissed  from  (heir  office  for  not 
having  sufficiently  distinguished  themselves  by  their 
hatred  of  Kings.  They  were,  however,  allowed  to  com- 
plete the  arc  which  they  had  originally  intended  to  mea- 
sure ; following  (ho  course  of  the  former  measures,  and 
using,  in  many  instances,  the  same  signals  from  Dun- 
kirk to  Barcelona.  'The  part  South  of  the  Pyrenees 
was  measured  by  the  permission  and  with  the  assist- 
ance of  the  Spanish  Govemmeiil.  As  soon  as  the  de- 
tails of  the  measures  could  bt  collected,  (hey  were  laid 
before  a committee  consisting  of  scientific  deputies  from 
several  continental  nations.  It  was  there  determined 
to  proceed  on  the  assumption,  thut  the  Earth  is  an 
exact  elliptical  spheroid,  and  to  calculate  its  elliplicity, 
its  dimensions,  and  the  length  of  the  qttadraiit,  from  a 
comparison  of  the  arc  newly  measured  with  the  arc 
measured  by  Bouguer  and  Lacondamine  in  Peru.  The 

elliplicity  adopted  was  — and  the  metre  was  fixed  at 
304 

443,296  lines.  The  latitudes  were  observed  at  Dun- 
kirk, Paris,  Evaux.  Carcassone.  and  Montjmiy,  near 
Barcelona.  The  arc  was  thus  divided  into  four  partial 
arcs,  of  which  the  middle  latitudes  were  49*  56',  47*  3 P, 

44°  42',  and  42°  17',  and  which  gave  respectively  for 
the  length  of  one  degree,  in  toises,  57,092.7,  57,068.8, 

56.977.8,  and  56,946.6.  This  survey  was  afterwards 
extended  by  Biot  and  Arago  to  the  Island  of  For- 
mentera,  near  Minorca;  the  mean  latitude  of  the  addi- 
tional arc  was  40°  P,  and  the  length  of  one  degree 
56,956.4.  The  mean  latitude  of  the  whole  arc,  ftocn 
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Kisar«  of  Form^nleni  to  Dunkirk,  jb  14®  51',  and  the  mean  len^h 
ihe  E*fih.  of  tlie  arc  of  lUic  decree  57,l>06.6. 

In  179S  a beautiful  wries  of  experiments  was  tnsli- 
CVeiidrth's  jjy  Cavendish,  fur  determinin|f  the  attraction 

of  metallic  balls.  The  observations  on  SchehalUen  had 
tncixMof  shown  that  the  attraction  of  a muuiiluin  was  certainly 
l«udct)  b^lt.  appreciable : but  it  required  much  urtitice,  and  ^at  ex- 
perimental delicacy,  to  make  the  attraction  of  a sphere 
of  lead,  eight  inches  in  diameter,  distinctly  fiensible.  This, 
however,  was  effected,  and  so  contplelely  that  the  com- 
parison of  the  effects  of  this  attraction  with  the  effects  of 
the  atlraction  of  the  Karth,  enable<l  him  to  infer  the 
proportion  of  the  Earth’s  mean  density  to  the  density 
of  lead ; and  of  course  to  the  density  of  water.  The  result 
is  very  nearly  the  same  (PAt/.  Tram.  1798  and  1821) 
as  that  given  by  the  Scheliallicn  experiment, 

Bartb**  Nearly  at  the  conclusion  of  this  century  the  Investi- 

e!liptici!y  gallons  of  Laplace  {Mc'canique  Crlesie)  furnished  U« 
diKinered  % jth  a curious  method  of  determining  the  ratio  of  the 
‘r Earth’.  axes.  He  showed  that,  in  consequence  of  the 
* Earth’s  ohlatencss,  the  Moon’s  motion  would  not  be  the 
same  as  if  the  Earth  were  spherical ; and  that  two  of 
the  resulting  irregularities  would  rise  to  such  a magni- 
tude as  probably  to  be  sensible.  From  the  accurate 
observations  of  the  Moon,  made  at  Greenwich,  the  ex- 
istence of  these  inequalities  has  been  detected,  and  their 
magtiitude  (about  8*'  each)  has  been  Bscertained  with 
tolerable  certainty.  They  indicate  an  elliplicily  of  nearly 
1 

30U* 

We  have  mentioned  that  the  ellinticity  of  the  Earth, 
(assumed  to  be  an  elliptic  spheroid.)  given  by  a compa- 
rison of  the  degree  in  Peru  with  that  in  France,  was  not 
the  same  as  that  given  by  the  comparison  of  the  degree 
ill  Peru  with  that  in  Swetlcn.  The  i»nly  inference  to  be 
drawn  from  this  was,  that  the  assumption  was  false, 
and  that  some  such  form  as  that  staled  by  Bouguer 
must  he  the  true  one.  No  new  measures  had  since 
been  made  wliich  could  be  considered  as  decisive  on  this 
point:  the  measure  in  Peru  was  made  with  very  great 
care ; the  accuracy  of  that  in  France  had  been  coidirmed 
by  the  late  measure ; and,  as  the  only  possible  expla- 
nation. it  was  thought  that  the  circumsUnces  under 
which  the  Swedish  measure  was  made,  were  not  perhaps 
S»aBbfrg’»  80  favourable  to  accuracy.  To  set  this  at  rest  the  arc 
•rc  in  Swe-  was  remeasured,  and  extended  in  both  directions  by 
<k».  Svanberg,  in  the  years  1801,  1802,  1803.  The  details 
will  be  found  in  his  very  elegant  Work  entitled  Erpoiu- 
tion  de$  Opiratiom  faite$  en  Lapponie,  Sic.  In  this 
survey  the  peculiarities  of  the  new  Astronomical  School 
of  France  were  pushed  to  an  extent  to  which  the  boldest 
of  their  proposers  had  hardly  ventured.  The  French 
standard  and  the  French  graduation  alone  were  use<l ; 
no  Instrument  but  the  repealing  circle  was  employed  ; 
the  labour  which  English  observers  would  have  us^  in 
making  good  single  observations  was  by  Svanberg  be- 
stowed on  the  infinite  repetition  of  angles ; the  imagina- 
tion was  taxed  to  discover  the  best  manner  of  combin- 
ing the  observations  in  order  to  obtain  the  result  which, 
according  to  the  theory  of  chances,  would  be  most  pro- 
bably correct.  Tlie  methods  of  calculation  were  princi- 
pally taken  from  Delambre.  Tlic  base  was  nearly  the 
same  as  that  measured  by  the  Academicians;  the 
triangles,  as  far  as  the  survey  of  the  Academicians  ex- 
tended, were  the  same;  those  which  Svanberg  added 
were  not  so  favourably  circumstanced.  The  latitudes 

VOL.  V. 


of  his  extreme  stations,  Mallom  and  Pahtavara,  were  Hiwory. 
65®3P30''.265.and67°H'49".83;  the  distance  160,827  ^ 

metres  92,778  loiaes;  whence  1^  = 57,196  toises, 
(Maupertuis  had  found  1®  = 57,422  toises.)  The  re- 
sult of  this  measure  seemed  at  once  to  destroy  the  diffi- 
culty which  had  so  lung  troubled  I*1iilosophen« ; in  fact, 
the  arcs  already  mentioned  agreed  pretty  well  with  the 

new  arc  in  giving  an  ellipticity  rather  less 

But  how  is  the  difference  of  the  two  measures  to  be  ex- 
plained? The  geodetic  measures,  as  faros  they  went 
together,  agree  very  well ; the  latitude  of  Tornea,  as 
determined  by  Maupertuis,  agrees  perfectly  with  the 
observations  of  Svanberg ; the  latitude  of  KittU  was  not 
observed  by  Svanberg.  It  is  much,  very  much,  to  be  re- 
gretteil  (hat  the  Swedish  Astninomer  did  not  rc]>eat  the 
observaliinis  at  the  only  place  where  an  important  error 
could  be  feared. 

In  18IU  an  attempt  was  made  by  Baron  de  Each  to  Zach’*  ob- 
show  that  the  attraction  of  a mountain  called  Mimet, 
near  Marseilles  was  appreciable.  (See  his  Work,  of 

traction  dcs  d*c  ) He  obscrve<l  the  latitude  Mhmc. 

of  a station  on  tlie  Southern  face  of  the  mountain,  and 
that  of  the  small  island  Planier:  and  he  calculated  the 
difference  of  latitudes  from  the  distance  found  by  survey, 

'I1ic  aUractiun  of  (he  mountain  appeared  to  produce  in 
the  latitude  an  error  of  J".98.  It  has  been  shown,  we 
think  satisfactorily,  by  Arugo,  (Conn,  dea  Tempt.  1819, 
Additions.)  that  the  repeating  circle  used  by  Each  (as 
appears  from  other  observations  made  with  il)  was 
not  good  enough  for  an  operation  of  such  extreme  deli- 
cacy. We  may  add,  that  as  the  stars  observed  were  all  on 
(he  same  side  of  the  zenith,  a change  in  the  constant 
error  of  the  circle  would  produce  an  error  in  the  result 
without  affording  any  meatvs  of  discovering  it*  amount. 

Ill  the  present  century  an  arc  has  been  measured  by  ArcofmeW- 
Coloncl  Lambton  in  the  Peninsula  of  India,  which,  for  di*n  mu> 
length  and  accuracy,  must  be  considered,  we  think,  as  ^ , 
exceeding  those  of  all  the  arcs  yet  measured.  (See  " 

Asiatic  Researches  for  various  years,  or  Phil.  Trans. 

1818.)  The  instruments  and  the  methods  of  calcu- 
lation were  similar  to  those  used  in  the  English 
survey.  The  latitude  of  Punne,  the  Southern  station, 

(near  Cape  (’omorin.)  was  found  to  be  8°  9'  3S".39  ; that 
of  Daumergidda,  the  Northern  extremity,  IS®  3'  23''.53 ; 
the  meridional  distance  598,609.98  fathoms,  or  680 
mile*.  By  observing  the  latituiles  of  two  intermedi- 
ate stations,  this  arc  wa.s  divided  into  three  partial 
arcs,  wliose  amplitudes  were  2®  bO"  10".54,  4®  6'  1 1"28, 
and  2®  57'23^32;  and  whose  lengths  were  171,516.8, 

248,188.5,  and  178.904.7  fathoms;  which  give  respec- 
tively for  the  length  of  ailegrec  60,472.8,  60,487.6,  and 
60,512.8  fathoms,  A comparison  of  these  values  with 
those  determined  hy  the  French,  English,  or  modern 
Swedish  measures,  gives  for  the  ellipticity  a quantity 

rather  less  than  An  arc  of  parallel  was  also 

mca.sured  in  the  same  manner  as  the  English  arc  be- 
tween  Dunnose  and  Beachy  Head;  but  the  geogra- 
phical situation  of  the  place  is  highly  unfavourable  to 
the  use  of  this  method. 

The  first  instance,  we  believe,  in  which  instantaneous 
fire-signals  were  used  to  determine  the  difference  of 
longiuidc  of  two  places,  for  the  purpose  of  comparing 
it  with  the  distance  mea-sured  on  an  arc  of  parallel,  and 


DigitizeJ  by  Coc::;Ie 


174 


FIGURE  OF  THE  EARTH. 


Fijfurf  of 
titc  KarUi. 


Kxleiuivc 
ore  of  p*- 
rtilei 
aartd  in 

Europe. 


tliQB  d^crminini;  the  radhis  of  the  parellcl  of  a ifiven 
latitude,  was  tlial  in  which  Cassini  dc  Thury  and 
Lacaille  measured  an  arc  across  the  mouih  of  the  Rhone, 
and  obser>c<l  the  explosion  of  punpowder  at  one  inter- 
mediate point-  In  the  years  Ihil,  1622.  and  1H23, 
the  dilference  of  lonpptude  of  Mareiines  (near  Bour- 
deaux)  and  Padua  was  determined  by  this  method. 
This  extensive  arc  was  divideil  into  six  partial  arcs,  and 
the  dilference  of  lonjfitiides*  of  the  extremities  of  each 
was  ascertained  independently  of  the  others,  llic  ob- 
servers were  MM.  Bnnis!‘cwud.  Nicollet,  Plana,  and 
CarlinL  The  geopwphical  diniance  of  both  extremities 
from  the  frontiers  of  Savoy  and  I*iedmont,  had  been  as- 
certained by  a survey  eontiucted  by  the  French  enjji- 
neers.  Considerable  diHiculty  was  Ibund  in  connecting; 
Uiese  parts  of  the  survey,  as  it  w as  necessary  to  select 
several  stations  on  the  very  cre-'l  of  the  Alps.  This 
was  at  la.st  etfecled  in  that  part  of  the  cliain  which  lies 
between  the  passes  of  Mont  Cenis  ami  Mont  Cietd’vre; 
accessible  statiims  were  found,  though  one  was  more 
than  11,000  feet  above  the  sea.  These  iriaJiglrs  of 
junction  were  surveyed  by  a mixed  commission  of  Aus- 
li'an  and  Piemontese  officers.  The  result  (Conn.  </« 
Temps,  |h29,  A<iditions,'int\  Operations  deiHtvsiqun  d 
j4»fro/iomi9wef  en  Picmonl  et  Saccie)  is  that  the  length 
of  a degree  of  parallel  in  latitude  43'  12’’',  ia 
A compari>on  of  this  arc  with  the  prin- 
cipal arcs  of  latitude  seems  to  show  that  the  elliptieity 


is  about 
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At  the  same  time  the  arc  measured  by 


KcB«i>ure«  Beccaria  wa.s  remeasured,  and  the  latitudes  of  the  sta- 
, tions  rcohserved.  'Fhe  result  differs  from  Beccaria’s,  but 
IWccan*  ■ much  as  to  remove  the  anomaly  in  that  measure. 

The  arc  of  parallel  between  Bcachy  Head  and  Dun- 
nose,  niea.sured  by  General  Roy,  was  used  to  fix  a scale 
oflongiiudes  in  the  Oixlnuncc  map  of  England.  It  was 
suspected  that  the  scale  was  emmctius,  but  it  was  only 
in  1823  that  this  was  clearly  estahlished.  Dr.  Tiarks. 
Convebea  by  Carrying  several  chronometers  backwards  and  fbr- 
4if  (be  mejk*  wards  between  Dover  and  Fulnioulh,  found  that  the 
dill'crence  of  their  longitudes  was  incorrect,  to  the 
tneuid  amount  of  4"  of  lime;  the  difference  of  longitudes  given 
“ ‘ by  the  map  being  smaller  than  that  given  by  the  chro- 

nomcicrs.  It  was  necessary,  therefore,  to  diminish  the 
value  of  a degree  of  paraUel,  a.s  detennincil  by  Roy’s 
observations;  and  the  degree  so  diminidicd  agrees 
□UK'h  belter  with  those  obtained  from  other  measurts. 

Besides  these  measures  which  hove  been  undertaken 
expressly  fur  the  purpose  of  ascerlaluing  the  Earths 
dimeasions,  others  have  been  made  in  which  the  prin- 
cipal object  wus  the  mapjiing  of  the  country,  and  from 
which  the  Earth’s  dimensious  have  Imnmi  incidentally 
deduced,  when  the  latitudes  of  extreme  stations  os  ob- 
served, have  I>cen  compared  with  the  latitudes  as  cal- 
culated on  05suinc<l  dimensions.  M e have  great  doubts 
of  the  accuracy,  in  general,  of  the  observed  latitudes; 
and  we  have  not,  therefore,  thought  iheve  operations 
worthy  of  a particular  mention.  Several,  undoubtedly, 
ought  to  l>e  excepted  from  this  remark;  we  moy  men- 
tion in  p:irlicular  the  survey  lately  made  cwmectit^ 
GOUingrn  and  Altoim.  in  which  we  believe  that  the  lali- 


• Tt»e  Knitl'.tb  reader  who  wiebee  to  be-icquiintcd  with  (h*  best 
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tiKles  were  ol>scrved  with  Ramsden's  sector,  but  of  History- 
whidi  the  details  have  not  reached  u», 

In  the  pre^ient  century,  and  at  the  termination  of  the  *^*^*™j^** 
la^t,  a great  number  of  cxjKiditions  have  been  under- 
taken,  of  which  one  of  the  principal  objects  has  been  to  yicndulutn 
determine  the  length  of  the  seconds*  |>endulnm  atiurihevs- 
<litferent  places.  We  cannot  here  give  any  detailed  ac-  "■d«n  of 
ct'unl  of  them,  and  r*hall  merely  mention  the  following. 
Observations  at  places  in  a great  extent  of  latitude  in 
the  Spaui&b expedition  of  1789;  (Conn,  de* 

Additions  observations  by  the  French  at  various  places 
In  France  and  England  ; (/lose  du  S^sl^r  mcfrr^Me;) 
ol>»ervalions  marie  in  the  voyages  of  Captains  Ross  and 
Parry  ; (see  the  accounts  of  Uiosc  voyages,  and  PhiL 
Trans. ;)  ob^rvalions  by  C'aptaine  Sabine  at  a number 
of  places  in  almost  ail  practicable  latitudes,  undoubtedly 
the  best  series  of  obsenations  yet  made ; (-dreounf  of 
Experiments,  observalkma  made  in  the  voyages 

of  Freycinel  and  Duperrey  ; (accounts  of  the  voyages, 
and  Additions  to  the  Conn.des  Temps;)  observations 
made  by  Captain  Katcr  at  several  places  in  Great 
BriUiin,  and  by  Captain  Hull,  Sir  Tiiomas  Brisbane, 

Mr.  tioldingharo,  and  others,  in  various  parts  of  the 
world,  (PAif  Trans,  various  years.)  The  pendulum 
experiments.  es|>eeia]ly  those  of  Captain  Sabine,  appear 
to  indicate  a greater  elliptieity  than  is  given  by  the 
measures. 

In  our  account  of  the  various  mcaimre*  and  etpori- 
mcnls  which  are  used  to  deterniine  the  Figure  and  con- 
stitution of  the  Earth,  it  is  possible  that  we  may  have 
omitted  some  of  inicrior  note.  W'e  believe,  however, 
that  we  have  included  all  u|>oti  which  any  reliance  can 
be  placed  for  aiding  us  in  a most  difficult  and  delicate 
inquiry. 

SrrfioB  ^.-^Theoretical  Tnrestif^ation  of  the  Form 

assumed  by  a Revoiring  Fluid  on  the  Principle  of 

(JravUation. 

(I.)  It  will  be  proper  to  commence  this  investigation  Phyvicsl 
by  a repetition  of  the  explanation  given  in  our  Treatise 
on  lIvDRODYNAUK's,  of  the  conditions  of  equitihrium  of 
a Fluid  of  which  different  points  are  acted  on  by  different 
forces  acting  in  different  directions. 

(2.)  Vic  shall  suppose  that  some  point  is  taken  as 
the  origin  of  a system  of  rectangular  coordinates,  and 
that  the  coonlinales  of  any  point  arc  called  x,  y,  t ; and 
that  the  force  R,  which  acts  on  the  Fluid  at  that  noint. 
is  resolved  into  three  forces  parallel,  respectively,  to 
the  three  axes  (see  Mechanics,  § V.)  which  arc  called 
respectively  X,  Y,Z.  These  forces  (or  the  single  force 
of  which  they  are  parts)  are  of  the  kind  called  accele- 
rating forces  ; they  arc  not  pressures,  but,  like  Gravity 
and  all  kinds  of  'atlrocli«»n.  they  produce  pressure  by 
acting  upon  some  mass,  and  the  pressure  so  produced 
is  pro)M>rtional  to  that  mass.  Wc  ought,  in  strictness, 
to  stale  it  thus : the  force  which  we  call  R acting  on  the 
mas.s  dm  produce*  the  pressure  Rdm,  and  thi.s  is 
resolved  into  the  pressures  Xdm.  Ydm,  Zrfm,  pa- 
rallel to  the  three  coordinates  x,  y.  z. 

(3.)  Now  if  the  Fluid  Is  at  rest,  wc  shall  not  disturb  Cwidm«od 
its  rest  by  enclosing  a part  of  It  in  tubes.  Suppoec  ibe  eqaili- 
then  that  in  the  fluid  mas*,  fig.  2,  we  place  several  hnuw  of » 
tubes  extending  from  the  surface  to  the  small  quantity  * ' 
of  Fluid  enclosed  in  a Iwx  at  (he  point  A : and  now  let 
us  consider  the  slate  of  the  Fluid  in  these  tubes,  &c.  as 
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Ffg«rc  at  if  the  mirroundin^  mass  did  not  exist.  The  action  of 
ibe  Baith.  the  forces  on  the  different  parts  of  Fluid  in  the  tube 
C D A will  produce  a pressure  on  the  Fluid  at  the  place 
A ; that  in  (he  tube  E A,  or  C H A.  will  also  produce  a 
pressure  there.  Now  the  characteristic  property  of 
Fluids  (Hvdrodtkamics,  § 11  ) is.  (hat  the  pressure  pro- 
duced by  the  FluTd  in  K A,  will  be  transmitted  by  the 
Fluid  at  A.  in  such  a manner  os  to  cause  the  same  pres- 
sure upwards  (estimated  by  the  pressure  on  a pven 
surface)  at  the  bottoms  of  the  tubes  C B A,  C D A.  If. 
then,  the  pressures  proriuced  by  the  Fluids  in  these  tubes 
be  less  than  that  produced  by  the  Fluid  in  K A,  the  F'luid 
will  be  forced  up  them  ; ifgreotcr.  it  will  descend,  forcing^ 
a portion  of  the  Fluid  up  A E ; both  which  conclusions 
are  inconsistent  with  our  supposition  of  rest.  It  is 
necessary,  therefore,  that  they  be  equal : and  thus  we 
obtain  as  the  condition  necei'snry  for  equilibrium;  the 
pressure  produced  hytheF'luidsin  all  imaginary  canals 
from  the  surface  to  any  given  point  of  the  Fluid  must 
be  equal. 

(4.)  This  condition  U also  sufficient  for  equilibrium. 
For  if  we  take  small  tubes  as  F Cv,  H G,  to  any  part  of 
the  tube  E A,  the  Fluids  in  these,  in  consequence  of  this 
condition  being  satisfied,  will  have  no  tendency  to  dis* 
turb  the  Fluid  in  E A ; from  which  It  appears,  that  the 
equilibrium  of  the  Fluid  in  K A does  not  depend  on  its 
being  endosod  in  a tube : and  the  same  applies  to  any 
otherpointof  the  Fluid. 

(5.)  The  condition  can  now  be  reduced  to  a rnathe- 
matical  form,  for  which  purpose  we  must  find  an  ex- 
pression for  the  pressure  produced  by  the  Fluid  in  a 
tube.  Take  a very  small  portion  of  the  tube,  as  B 
construct  a paraitelopiped  of  which  B 6 is  the  dia- 
gonal, and  whose  sides  Be,  cd,  d A,  are  parallel  to  the 
coordinates  r,  e,  res{>ectiveiy.  As  these  sides  are  the 
differences  l>elwecn  the  coordinates  that  correi^pond  to 
the  point  B.  and  those  that  correspond  to  the  point  b, 
let  them  be  called  d x,  dy,  d r ; and  call  B 6,  the  in- 
creaso  of  the  length  of  the  tube  in  pnK.'ccding  from  B 
to  6,  da;  call  the  section  of  the  tube,  expressed  in 
square  units  of  surface,  K ; and  the  density  of  the  Fluid 
in  that  part  of  the  lube,  expressed  by  the  weight  of  one 
cubical  unit.  />.  Tlien  the  solid  content  of  tlie  tube  B6 
is  Kd«;  the  weight  of  the  Fluid  contained  in  it  is 
K pd  a : tlic  action  of  the  force  X upon  this  causes  the 
pressure  K^Xd«  in  the  direction  Be.  Resolve  this 
(Mbchanica.  Art.  29.)  into  two  pressures,  one  of  which 
is  parallel  to  B 6.  the  other  perjiendicular  to  it.  The 
latter  of  these  will  only  cause  a pressure  on  (he  sides  of 
the  tube,  and  therefore  is  to  be  iieglectcil;  the  former 
will  cause  a pressure  in  the  direction  of  the  tube,  and 
will  therefore  add  to  the  pressure  of  the  Fluid.  Its 


value  is  K p X d s x cos  6Be  = KpXds 


B 6 


= Kp\d> 

da 


KpXdx.  This  is  the  pressure 


which  it  causes  on  the  surface  K.;  and  therefore  on  a 
surface  1 it  would  cause  the  pressure  p\dx.  Simi- 
larly it  would  appear  that  the  pressure  caused  by  the 
action  of  the  force  Y would  be  p Yd  j; ; and  that  caused 
by  the  force  Z would  be  p Z d The  sum  of  these,  or 
p (X  dx  + Y djr  4<  Z d z),  is  the  quantity  by  which  the 
pressure  of  the  Fluid  is  increased  between  B and  6 ; and 
therefore  it  is,  in  common  language,  the  differential  of 
the  pressure.  The  whole  pressure  is  the  integral  of 
this,  and  is  therefore  J p{\d  x + Ydy  + Zds). 


(6.)  Now  the  condition  of  equilibrium  requires  that  Ptiysicd 
the  pre!»sures  prrKiuced  by  (he  Fluids  in  the  lubes  C B A, 

C D A,  should  be  equal,  or  (since  this  is  to  be  tJie  case 
for  lubes  of  any  form)  that  the  pressure  should  be  in- 
dependent of  the  form  of  the  tube.  Now  the  form  of 
the  tube  will  be  defined  by  two  equations,  oue  of  which 
will  express  y in  terms  of  x and  the  other  z in  leriiiH 
of  x;  so  that,  assuming  at  pleasure  a value  of  x,  we 
can  fiutl  corresjwnding  values  of  y and  z.  F'or  every 
diHercnt  form  of  (he  lu!>e,  y and  z will  be  expressed  in 
different  functions  ofx.  And  since  the  density  at  any 
point  is  known  from  a knowledge  of  its  situation,  p is  a 
function  of  x.  On  substituting  these  values  in  the 
quantity  p (X  dx-f- Ydy Z dz)  it  will  have  the 
^ape  ^ (x)  d X,  the  integral  of  which  is  of  the  form 
^ (x) ; putting  a and  t for  the  values  of  x at  A and  C, 
and  integrating  between  these  limits,  the  pressure  will 
be  («)  — V' (*■)•  Now  this  expression  clearly  is  not 
the  same  for  all  forms  of  the  function  that  is,  it  is 
not  the  same  for  all  f(»rms  of  ip.  or  it  is  not  the  same 
for  all  hgurea  of  the  tube;  and  therefore  when  it  is 
necessary  to  integrate  p (X  dx-i~  Y dy -y- Z dz)  in 
this  manacr,  the  equation  of  equilibrium  cuimot  be 
sati.sfied. 

(7.)  But  there  is  one  case  in  which  p (X  dx  -j-  Y dy 

^ d z)  can  be  integrated  without  expressing  y and 
z in  terms  ofx;  it  is  when  p(Xdx-f  Vdy-t-  Zdz) 
is  explicitly  a complete  dilferential  of  some  function  of 
x,y,  and  z.  In  this  case,  supposing  the  integral  to  be 
X (x,  y,  z),  and  putting  a,  6,  c for  iho  values  of  x,  y,  z, 
at  the  point  A,  and  for  those  at  the  point  C,  the 

pressure  will  be  X 0 ““  X i?)*  Here  the 
expression  is  the  same  whatever  be  the  form  of  the 
tube  ; and  thus  we  get  for  one  cnndiUoii  of  equilibrium, 
that  p(Xdx  + Ydy  + Zdz)  must  be  explicitly  a 
complete  differential. 

(8.)  Here  we  have  comparctl  the  pressures  produced 
by  (he  Fluids  in  two  tubes  drawn  from  the  same  |>oint 
of  the  surface  C.  If,  however,  we  take  another  tube 
K A from  another  |ioint  of  the  surface,  and  call  /,  m,  n 
the  courdinales  of  E,  the  expression  for  (he  pressure 
which  the  fluid  in  it  produces  will  be  \ {o>b^c) 

— X (^»  ”)•  This  must  be  the  same  as  the  former 

expression;  hence  x nnist  be  the  same  as 

X (e./,g).  Applying  this  to  all  points  of  the  surface 
wc  find  that,  n being  the  coordinates  of  any  point 
of  (he  surface,  X w)  ntnst  be  constant;  or  put- 
ting X,  y,  z instead  of  /,  m,  tt,  and  observing  that 
X (x,  y,  x)  is  the  integral  of  p (X  d x -|-  Y dy  + Z dz), 
the  external  surface  will  be  <lcfined  by  making  this  dif- 
ferential =s0,  or  Xdx-|-\dy-{-Zdz3  0.  And 
this  is  the  second  equation  of  equilibrium. 

(9.)  Suppose  the  F'luid  to  be  homogeneous,  or  p,  the 
density,  to  be  constant  and  equal  lo  k;  then  we  must 
have  F(Xdz-f-Ydy-f-Zdz)  a complete  differential, 
or  Xdx-|-Ydy-f-Zdz  a complete  differential. 

Now  it  is  remarkable  that  this  condition  is  satisfied 
by  the  only  attractive  force  (Gravitation)  whose  laws 
are  accurately  known  to  us,  as  well  as  by  the  cen- 
trifugal force  of  which  we  shall  presently  speak.  For, 
let  (he  mass  of  one  auracting  point  be  d m,  its  coordi- 
nates a,  6,  e,  the  coordinates  of  an  attracted  point 
X,  y,  z,  the  distance  between  them  r,  so  that 

r = y/ X — -f  y “ z — c|*. 

Tlicn  the  altractinn  in  the  direction  of  r.  on  the  nrin- 
2 a2 
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«^KMih  ciple  of  Gravitation,  will  be  repreitenlfHi  by  ; that  in 

^ ....  i.  X— o . x—a 

the  direction  of  x will  be  —r  X — — — dmx — ^ ; 

r*  r r’ 

y — 6 

those  in  the  direction  of  v nnd  r,  d m x: and 

» f* 


r>  ’ 


s=  d m . 


X — o.dx  + y — i.dy-f  *— c.d : 


(x  — o|‘  + y — 6|'*  + 2 — d*)  i 
which  is  a complete  dilfrrenlial  (the  integral  is 
— dm 

— r-  1 — ).  Tlie  same  will 

V { X - flt*  + y - + * — n’ } 

be  true  for  the  forces  produced  by  tlie  attraction  of  any 
other  attracting  point ; and  therefore  for  ihe  foices  pro- 
duced by  the  sum  of  all  the  attractions  of  dilTerent 
points.  The  centnfugal  force  (as  we  shall  show  here- 
after) is  proportional  to  the  distance  of  the  point  on 
which  it  acta  from  an  axi<s  and  acts  in  the  direction  of 
a line  perpendicular  to  the  axis,  and  pgussing  through  the 
point;  wherxe  it  is  easily  found  that,  supposing  the  axis 
of  a to  be  the  axis  of  rotation,  and  the  force  to  lie  m x 
distance,  Uie  force  in  the  direction  of  x will  be  mx. 
and  that  in  the  direction  of  y will  be  rny.  that  m the 
direction  of  2.0;  therefore  Xdx+Ydy+Zdi 
= m (xdx -b  yd y),  which  is  a complete  difierenlial, 

its  integral  being  ~ (x’  -f  y*), 

(10.)  If  p be  not  constant,  and  if  Xdx  + Ydy 
•f  Zd2  be  8 complete  difTereruiBl.  and  ^dq,  then 
the  quantity  in  Art.  (7.),  wliiidi  must  he  a coDipIete  dif- 
ferential, \9  pdq.  Tins  can  only  be  true  when  is  a 
function  of  q ; and,  consequently,  so  long  as  q does  not 
vary,  f mtist  remain  without  variation.  'Hiat  is.  if  the 
fluid  be  heterogeneous,  the  surface  which  limits  a 
stratum  of  any  given  density  is  defined  by  the  equation 
q zxc.  Let  p lie  the  pressure ; then  dpzs  p dq,  and 
p“  ,f  pd  q,  which  is  some  function  of  q,  as  0 (9)  ; 
and  if  q*  be  the  value  of  q at  A,  and  q"  the  value  at  the 
surface,  p at  A = 0 (g*)  — 0(g").  From  this  (a.s  in 
Art.  8.)  it  appears  that  0 (g'”)  must  be  constant,  or  q" 
must  be  constant,  at  the  external  surface;  and  thus  It 
appears  that  the  externa)  surface,  as  well  as  any  sur- 
face which  separates  strata  of  diflerent  density,  is  de- 
fined by  the  equation  q—  constant.  It  appears,  also,  that 
p = 0 (g')  — constant,  whence  g'  is  a function  of  p,  and 
p.  which  is  a function  of  q\  is  also  a function  of  p; 
that  is,  where  p is  the  same,  p is  (he  same.  Con' 
versely,  where  p is  the  same,  p is  the  same,  provided* 
that  the  Fluid  consist  of  indefinitely  thin  strata  of  den- 
sities varying  from  any  one  to  the  next  in  contact 
with  it. 

tiT'*  X*  Ff^tn  this  conclusion  we  derive  tliis  remarkable 
Ku  if*he  inference,  that  If  we  suppose  the  density  to  depend  on 
(iftMtty  tie-  (he  pressure,  the  equations  of  equilibrium  will  not  be  in 

pend  *»n  the  . 

p«Maf«.  , Ij.  homns^enrae*  Haid  were  thick,  ^ noald  be  lbs 

Mme  «h«re  p w««  the  ume,  yet  p would  not  W tlie  «sflie  where  f 
WM  Uis  um«.  For  between  llie  upper  end  lower  surfsrt  of  the 
>tnituin  ^ would  out  be  sUered,  bat  p would  hove  hod  til  values 
between  the  value  aUh*  upper  and  itiat  al  llic  lower  aurface. 


Form  or 
surface  of 
equal  dea- 
mty  when 
the  Fluid  it 

heterofiv 

•eou*. 


any  degree  altered.  For  that  supposition  would  only  Phyaical 
require  that  p should  be  the  same  where  p is  the  same,  . 

which  is  already  secured  by  the  conclusion  just  men- 
tinned. 

(12.)  Example.  Suppose  the  only  forces  which  act  Auracuoo 
on  each  particle  a heterogeneous  Fluid  to  be  these; 
an  attraction  (not  to  every  other  ;tartide  but)  to  the 
centre,  varying  inversely  as  the  square  of  the  distance 
from  the  centre » and  the  centrifugal  force  resulting  from 
rotation  round  an  axis  passing  through  the  centre. 

(Tliis  i»  nearly  the  same  as  Huygens’s  supposition.) 

Let  A C B,  fig.  S,  be  the  axis,  C the  centre,  C M, 

M N,  N P,  the  three  coordinates  of  a point  P,  one  of 
which  (N  P or  :)  is  parallel  to  the  axis ; join  C N.  C P. 
and  draw  P Q parallel  to  N C,  which  will  be  perpendi- 
cular to  AC  B.  The  force  ^ in  the  direction  P C,  rc- 
r* 

presented  by  P C,  may  be  resolved  into  P N,  N M,  M C, 
that  is,  the  resolveil  parts  parallel  to  x,  y,  and  2 are 

_ ; where  r s pul  for  P C,  and  the 

r»*  * f*  ’ ^ 

forces  areconridered  negative  because  their  action  tends 
to  move  the  particle  in  such  a direction  as  to  diminish 
X,  y,  and  2.  'Hie  centrifugal  foree,  if  T be  the  time  of 

4 V* 

revolution,  isequal  (Mechanics.  $ XIV.)  to  Q P, 


— C N ; which  may  be  resolved  into  ^ 

XI 

,4v* 


T' 


C M, 


4 »*  4 * 

and  M N,  or  x and  in  the  directions  of 

X and  y.  'Diese  are  positive,  because  their  action  tends 
to  increase  the  coordinates  x and  y of  any  particle. 
When  the  rotation  is  taken  into  acnmiit  by  this  applica- 
tion orcentrifuga)  force,  we  may  consider  the  conditions 
of  etpiiliUrium  die  same  &s  if  Uicre  were  no  rotation. 
'J'ben 


Y=--^  + : 


ill 

T 


fz 


From  which 
4 v‘ 


Z = - • 


dg  = -^(xdx-byrfyri-2d2) 


+ -T.-  (*d*  + yi3/)  = 


-_/£r  + !i' 


T* 


<i  (^  + y'). 


X 2 ir* 

and  g = - -f-  (i*  Hh  y*).  The  equation  to  the  ex- 

ternal surliii.-e  will,  lherel4ire,  be 


i- 


(jt'  + j^sC. 


l>el  a be  the  equatorial  radius ; at  a point  in  the 
.qu.lar  r =r  0,  ai«l  J*  + y*  = «”  i consequently  C = ^ 


2 f 
+ -=  a*,  and  the  equation  IS  — ; — ■ 

T ’ + ^ + 


• -p 


(•t* 


/ * 
+ y')  = T + -M 


a_^ 

r 


a*.  If  the  centrifugal  force  at 
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*'ipjre  of  f 

th«  Eartb.  the  equator 


ill 

T* 


o ^ be  m J X whole  force  there 

(orn  - ^ « }).  w.  h«ve^  = |-^. 

/ mf 

and  llic  equation  is  ^ '' 


(!•+/)= 


• + »• 

r*/L.  : 

2(1  + m)  a 
2 + 3m  1 


9(1  -i-m)o 
2 + 3m  / ^ 
2 + 2 m ‘ a* 


the  density  of  the  matter,  (estimated  as  in  (h.)  ),  the  pfep  csl 

TVoi). 

mass  of  the  matter  in  the  frusirum  isAk.  — Now  *“P 

P |wc«<i  Ko* 

by  the  Principle  of  Gravitation  the  force  of  the  attraction  ‘ 

of  this  mutter  on  P will  be  prvportionai  to  this  quantity  Attmt<c« 
divided  by  tlie  square  of  the  distance,  or  proportion^  of»pyTami<] 


Ak  ^ 
to  -Ji-di. 


OQS  point  is 

It  is  equal  to  this  quantity  multiplied  by 


m s*  + y* 

+ y*  + ? “ 2 + 2m  ■ o ^ 2 + 2 m ■ o»  * 
The  polar  semiaxis,  or  6,  will  be  determined  by  making 
, . 1 2+  3m  I 

X and  y = d,  and  s = 6 ; then  ^ =s  2 '~^  2 m * a* 


some  constant  but  os  this  constant  must  be  the  same 
in  all  parts  of  the  investigation,  we  will  omit  it  In  every 
part ; and  consider  the  attraction  of  the  matter  in  v v 

on  the  point  P,  as  represented  by  d i.  The  integral 


of  this,  or 


A ki 


6 = 


2 + 2m 


+ C,  is  the  attraction  of  the  pyramid ; 


a.  The  proportion  of  the  diemeter.  is.  , 


2-f-dm 

tliererorc,  2 + 3 m . 2 + 2 m,  or  the  flattening  at  the  Poles 
• X the  equatorial  diameter.  If  these  were 


2 + 3m 

the  circumstances  of  the  Earth,  m (see  Mecrakics, 
k XIV.)  would  be  and  the  flattening  would  be 
1 

551' 

(13.)  It  must  be  observed  that  the  determination  of 
the  form  assumed  by  a revolving  Fluid  on  the  Principle 
nf  Gravitation  is  not  so  simple  as  the  solution  which  we 
have  just  exhibited.  In  fact,  one  of  the  forces  which 
acts  on  each  particle  (the  attraction  of  every  other  par* 
tide)  depends  on  the  form ; Uiat  is,  one  of  the  elements 
necessary  to  the  determination  of  the  farm  depends 
itself  on  the  form.  The  extreme  difficulty  which  this 
introduces  will  prevent  us  from  determining,  analytically, 
the  form;  and  will  oblige  us  to  confine  ourselves  to 
showing,  synlhelically,  that  an  elliptic  surface  satisfies 
the  conditions  of  equilibrium.  Fur  a proof  that  the 
elliptic  is  the  only  form  of  equilibrium,  we  refer  the 
reader  to  a paper  by  Legendre,  in  the  Memoiret  de  tA- 
cademie,  for  the  year  1782. 

On  the  Hgure  amtmed  6y  a Homogencout  Fluid. 

(14.)  We  shall  show  that  the  surface  farmed  by  there* 
volution  of  an  ellipse  will  satisfy  the  condition  of 
Arl.(9.)  (Tlie  eonditiim  of  Art,(6.),  as  we  have  explained 
in  (10.),  is  already  satisfied.)  For  this  purpose  we 
must  find  the  attraction  of  a spheroid  on  a point  at  its 
surface. 

(I&.)  First  it  is  convenient  to  premise  the  expression 
fur  the  attraction  of  a pyramid  on  a point  at  its  vertex. 
Let  V P W,  fig.  4,  he  a pyramid  of  whidi  the  base  V W 
(to  which  the  axis  is  pcr|»endicular)  is  very  small,  its 
area  being  ==  A ; call  the  length  P V,  { ; then  the  area 
of  the  section  at  a distance  Pe  (which  we  will  call  s)  is 

Ax—;  and  if  another  section  o'  u/  be  taken  at  the 

r 


we  have  for  the  whole  atlraction 

(16.)  Now  let  C M,  M N,  N P,  fig.  5,  be  the  coordi- 
nates X,  y,  s,  of  a point  P in  the  surface ; let  the  plane 
APB  pass  throu|^  C and  N P;  and  refer  the  points 
of  the  surface  to  three  coordinates,  r,  «,  and  x,  of  which 
r IB  parallel  to  A B,  « perpendicular  to  A B,  but  in  the 
])Iane  A B D,  and  x the  same  as  before.  For  the  point 
P,  therefore,  r is  C N,  « is  O,  * is  N P.  Suppose  the  sphet,.«j 
spheroid  to  be  divided  into  wedges,  (one  of  which  is  re-  d^Mtdint* 
presented  in  fig.  6.)  by  planes  pasung  through  P N ; pyramid*, 
let  the  plane  P Q O make  with  the  plane  A P B an 
angle  4**  P 9 O an  angle  d(f>.  Again  suppose 
this  wedge  divided  into  pyramids  by  planes,  passing 
Ihrougli  P Q 9.  PT  t ; and  let  Q P N or  9 P N be  called 
0 ; T P N or  < P N,  6 -I-  d 6.  Let  P Q,  the  length  of 
this  pyramid,  be  I Then  the  area  of  a section  of  the 
pyramid,  perpendicular  to  P Q,  is  T t X f t>.  But 
Iv  SI  Vt  X dO  sst  IdO  nearly;  and  T i (supposing < to 
perpendicular  to  P N)  is  Itu  x d 0 sr  I . sin  & . d The 
area  of  the  section  ia,  therefore,  /*  . sin  6 . d0  . d 6;  and 
consequently,  by  (15.),  the  attraction  of  the  pyramid  is 
kls\n  B . d ^ . dO. 

(17.)  Tliis  is  the  attrartion  of  the  pyramid  in  the 
direction  of  its  length.  We  may  resolve  this  into  two 
parts  parallel  toPNandNL:  the  former  will  hckl 
sin  0 . cos  6 . d p . d 6;  the  latter  k I . sin*  6 d p . d 6. 

'fills  latter  may  be  again  resolved  into  two,  one  parallel 
to  C A.  and  one  perpendicular  to  ll ; their  values  are 
k I sill*  6 cos  p . d p . d 6,  and  k I sin*  6 . sin  p . d p . d 6. 

(16.)  The  first  of  these  is  in  a direction  contrary  to 
that  which  tends  to  impress  such  a motion  as  would  in> 
crease  the  value  ofx;  and.  therefore. 

Attraction  of  pyramid  in  direction  of  s 

= » ik  f sin  6 . cos  6 . d p . d 6 

In  a similar  manner 
Attraction  of  pyramid  in  direction  of  r 

= — ir  f sin*  6 . cos  p . d p . d 6. 

And 

Attraction  of  pyramid  in  direction  ofs 

zz  ^ kl  sin*  0 . sin  p . d p . d 6. 

The  Inst  of  these  we  shall  neglect.  For  when  we 


very  small  distance  d«  from  the  furmer, 
*[d_. 


tent  of  the  included  frustruro  is  A . 


the  solid  con- 
; and  if  k be 


• Tbsc«ra«Unt  wouM  b«  difftfrcnl  *c««rdiog  m-«  Mtimsted  the 
effevU  o(  tbc  ■lirsctiop  by  (h«  ^rymifrr  « hicb  il  caoMd  by  aetiof  os 
a given  mas*  at  rest,  or  the  aeetienUiiam  which  it  created  is  ila 

BMtlOB. 
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Fifura  ol  take  the  attraction  of  the  whole  spheroid,  there  will  be  a pyramid  of  equal  dimenaioos,  and  in  a similar  position,  on 
the  Berth,  the  opposite  side  of  the  plane  A P B.  whose  attraclion  in  the  direction  of  « will  have  the  same  ma^itude  as  this. 

bat  will  have  a different  ai^ : and.  consequently,  they  will  dealroy  each  other.  If  we  took  the  attraction  of  a 
part  only  of  the  spheroid,  this  reasoning  would  not  hold. 

(19.)  Now  to  get  the  attraction  of  the  wcd^c  in  6.  in  the  direction  of  c,  we  roust  integrate  .f  I » 
tin  0 . cos  0 . do.  For  tins  purpose  wc  must  espies  I in  terms  of  0 and  Let  r^,  s'.  / be  the  coordiniiles  of 
Q t a and  6 the  major  and  minor  semiaxes  of  the  generating  ellipse.  Then  (Analytical  OaoMETav,  Art  102.) 
6*  (/•  + s'*)  + ~ k*.  Now  r*  s r — 1 10  . cos  p = r — / sin  d . cos  p ; s'  = / ir  . sin  I sin  0 . sin  9 5 

Ps*— Piers*  — ( cos  0.  Sulistituting  these  values  fc’  (r*  — 2 / r sin  0 cm  p + /•  sin*  ^)  + a*  (s*  — 2 / * 
Cos  0 + /* cos'd)  = o'  &*.  But  as  P is  a point  in  the  surface,  and  s there  is  0,  + o*  z*  = a* 6^.  Subtracting 

this  equation  from  tlie  former.  6*  A sin'  0 + o'  /“cos'd  — 2 6'/  r sin  6 cos  p - 2 o'/* cos  6 = 0;  whence 


j d cos  p -f-  2 o*  * cosd 

6*  sin*  d + o*  cos*  d 


All  the  integrations  must  be  performed  between  the  values  d rc  0,  and  d r=  that  value  whidi  mokes  / = 0 ; that 
is  from  Os  0,  io  0 ss  the  arc  whose  tangent  is 


— fl*  * 

i^r  cos  Ip' 

(20.)  'fhe  attraction  of  the  wedge,  therefore,  in  the  direction  of  * 

■ * CO*  d 


sin  d . cos  0 . do 


^ ^2  6*  r sin  d cos  p 2 o' * c 

^ J 6*  sill*  d + o’  cos’  d 
_ . f*  i — g &“  r cfw  p.  sin’ d . cos  d . rf  d 2 o*  * cos*  d . sin  d . d d| 
^ \ 6' sin’ d -+■  ** wis' d 6’ sin’ d a* cos'd  I 


6'  sin’ d a*  cos’  d 
Moking  6*  = a*  (I  — ^),  the  general  integral  is 


•k^kzdip 


<ji . m^’sm  0 - leg  ./L±.”"‘*> 

I e*  t'  **  V 1 

'*(  — 


!t' 


V | - e« 


cos  0 


)i- 


Takingthi5fromd  = 0lod  = tan''^— — ” ^ ^ ~ coe‘<^  6 rcos  p ^ ^ 

X^rcosp/  V^o’ *’ + 6*  r'eos"  p'  + 6*  r*coii'p/ 


we  have  the  attraction  of  the  wedge 

sz2k  r cos  p d p J — — - — . — ..  — , — . 

^ r v' 6*  r*  cos*  p 


— c*  ^ o’ *'  -f-  2*  cos' ^ — o'er] 

^ Vo*  2*  + 6*  r*  cos'  p + i 


Lfllfl 

■ a*ezj 


■^2kz 


6'rcos  p 

Vo*  *•  4“  6^  ^ cos’  p 


Vl  — , 


6'  e r cos  p 


Vl—e*  a*  3^  b*  r*  cos'  p 


1 


Now  it  may  be  observed,  that  all  the  terms,  except  the  two  last,  are  of  such  a nature,  that  upon  increasing  p by  a 
semi-circumference.)  or  w.  their  value  is  the  same  but  the  sign  U different,  and  the  addition  of  two  such  expres- 
sions. one  corresponding  to  the  arc  p,  and  the  other  to  the  arc  *■  + p,  will  therefore  destroy  both.  As  we  shall 
shortly  integrate  with  respect  to  p,  from  p cs  0 to  p =:  2 w.  we  shall  in  reality  effect  that  addition.  We  may  as 
well  then  reject,  at  once,  these  useless  terms ; and  thus  we  find  for  the  effective  attraction  of  the  wedge  in  the 
direction  of  t. 


2kzd^ 


. v'l  . 

-I — - : — tan 


^ <•/ 

(21.)  To  find  the  attraclion  of  the  whole  spheroid  in  the  direction  of  z.  we  must  integrate  this  with  respect  to 

<VF 


(V  I — e*  . l\ 

— — ■■■-  sin  ”*  « — — I . *. 


(22.)  The  attraclion  of  the  wedge  in  the  direction  cd*  r is 

. , /^  — 2 ^ r cos P . sin* 0 . dO 

The  general  integral  is 


2 ff'  * sin*  $ . cos  d . dO 


6*  sin*  0 + o' cos* 


, rfd( 

.'d  r 


• We  UM  the  expfeuloa  Ua-‘ 

fOBCtlMiS. 


to  (leooic  the  arc  whow  tao^et  is 


sod,  siinilsrij,  for  other 
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f I — «•  Vl  — e«  , f COS  0 1 

2 A r coil"  0 rf  — cos  Q + — — . tan  * 

. , J I , ^ 1 , / 1 + « sin  I 

+ 2trcoi.0d?|-wne--logY/  t ~ .ringl' 

On  takinc  this  between  the  limits  6 = 0,  6 = tan**  . and  meeting:  (m  in  (20.)  ) those  terms  which 

® r cos  9 

ultimately  produce  no  efiecU  we  have  for  the  efieclive  attraction  of  the  w edge  in  the  direction  of  r 


2 1:  r cos'  ^ . d ip 


(1  — e*  Vi  — e'  . . ] 

(-5 ‘‘f- 


(23.)  To  And  the  attraction  of  the  whole  spheroid  in  the  direction  of  r we  must  integrate  this  with  respect  to  ^ 

(1 ^ j^i  t*  \ 

— ^ SIP  ■ ' ej.  r, 

4 «s 

(24.)  Besides  these  forces  of  attraction  there  is  tlie  centrifugal  force,  which  (as  in  (12.)  ) is  r in  thedireo 

lion  of  r.  The  whole  force,  therefore,  in  the  direction  of  r U 2 r * c- 

(23.)  Resolving  the  force  in  the  direction  of  r or  C N,  fig  5,  into  two  in  the  directions  of  C M and  M N,  or  j 
and  y,  we  find  that  they  are  (he  same  multiples  of  x and  y which  the  force  in  the  direction  of  r is  of  r. 

Thus  we  have  the  following  expressions;  E*pie»»ion« 

f - (or  th« 

X = 2 ^ — »>n  ‘ « + 1*  =»  2,  . *A  . j.  „ 

' ' Um  surface 

(1  _ 2r\  o( -.h.  .ph.- 

— , ^ — _iun-‘e  + ,j^jy  = 2TJrA.y.  reW- 


4 T . it . B c. 


(26.)  The  condition  in  (8.)  now  requires  that  the  external  surface  be  defined  by  the  equation  Xdx  + Y d y Th« elliptic 
•f  Zd2  =r0.  or2r4rAxdx  + 2*'i^Aydy  4’4r4'Bzd2  = 0.  or  (integrating  and  dividing  by  tr  A*)  A (x*  p y')  fern  proper 
+ 2 B s*  =!  C.  But  the  equation  to  the  surface  has  already  been  assumed  to  be  (a«  + y*)  -h  a*  2«  sr  o' 
(Anaivtical  GeoMBTitv,  Art.  102.)  If  these  c<iualions  arc  compatible,  the  elliptic  form  is  proper  for  equilibrium, 
and  a compaiison  of  the  constants  will  determine  the  degree  of  ellipUcity.  Now  the  form  of  the  equatierns  is  pre- 
cisely the  same,  and,  therefore,  they  will  be  compatible  if  the  proportion  of  the  coefficients  of  4-  y*  and  i*  is 

the  same  (C  being  undetermined.)  This  condition  requires  that  ^ = 1 — or  A — 2 B (I  —<•)=:  0,  or 


- -7“  - v'  1 = 0. 

th«  ctUp' 

an  equation  from  which,  when  T*ir  is  known,  e can  be  found.  licity. 

(27.)  If  sin'*  e szf,  the  equation  may  be  put  under  this  form,  (which  is  more  conTcnienl  for  calculation,) 


/.  col/(l  + 3col'/)  - Scot*/— 


If  a curve  be  constructed  of  which  the  abscissa  is/  and  the  ordinate  the  equation  deprived  of  its  last  term,  it  will 
be  found  to  resemble  A K F B,  fig.  7.  If  we  draw  a straight  line,  C D,  parallel  to  A B,  and  at  a perpendicular 

2 T 

distance  equal  to  the  points  in  which  it  cuts  the  curve  will  have  for  abscisscc  the  values  of /,  which  satisfy 

2 T 

the  equation.  From  this  it  appears  that  if  does  not  exceed  a certain  limit  (.22467),  there  are  two  values  of 


/and,  consequently,  ofe.  or  two  forms  of  ellipsoid,  with  which  equilibrium  is  possible;  if  it  exceed  that  limit, 
equilibrium  is  not  possible. 

(28.)  Wc  have  spoken  here  as  If  the  velocity  of  rotation  was  independent  of  the  form  of  the  spheroid.  Tliis  would 
not  be  the  case,  if  in  consequence  of  want  of  adaptation  ofthe  forces  the  form  of  the  Fluid  should  change.  Nothing, 
therefore,  can  be  inferred  with  regard  to  the  stability  of  the  equilibrium.  To  investigate  this  we  must  make  use 
of  the  following  theorem  of  Mechanics,  (known  as  the  principle  of  the  conJrrt‘a/*o/t  of  artae  ) If  uiy  bodies 
revolve  round  a centre,  and  are  acted  on  only  by  their  mutual  attraction  and  by  forces  directed  to  the  centre,  the 
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Fi^re  of  sum  of  the  products  of  the  moss  of  each  by  the  projection  (on  a given  plane)  of  the  area  which  it  describee  round  Phjrural 
the  B&rth.  that  centre  in  constant.  In  the  case  before  us  the  particles  of  the  Fluid  are  acted  on  only  by  their  mutual  atlnic*  Theory 
lion,  and  therefore  this  Uieorem  applies.  Now  (withmit  making  a ct»nplete  investigation)  it  U easily  seen  that 
the  sum  of  the  products  of  the  mass  by  the  area  described  does  not  depend  on  the  length  of  the  axis  of  revolu- 
tion,  but  is  proportional  Ui  the  square  of  the  major  axis  directly,  and  the  time  of  revolution  inversely.  That  is, 

fl*  . . C" 

-=r,  orT  :=  And  since  the  quantity  of  matter  is  given,  = «•;  whence  a*  =: r, 

Ci  C"l 


C = - 


1 -I!*, 5 


and  T = 


2^ 

T- 


- — 7-  1 — r*l^  = D*  P— for  abbreviation,  Substilutingthis 


I the  e(|uation  of  (27.),  and  putting  cos / for  1 — we  have 


/.  col/.  (1  + 3 cot’/) 

1 


Scot*/ cos /l^  = 0, 


A gi«m 
ia 

rnuim, 
wilha  giren 
velocity, 
h&i  jolroae 
(itrm  of 
r<{uilibriain. 
The  equi* 
librium  if 
«Ub!«. 


{/co»/.(l  + 3coC/)-3coI*/}  -+  = 0. 

cob/ I*  * 

If  we  conslruct  a curve  of  which/is  Ihe  abBcinea,  and  Ihia  eBpresrion  deprived  of  it,  last  term  the  onlinate.  it 
wiii  be  found  to  resembie  fig.  8.  the  ordinate  becoming  infinite  when  /=  90P.  or  e=  i.  And.  therefore,  if  we 

draw  CD  parailel  to  A B at  the  distance  it  wiii  cut  the  curve  at  one  point  and  at  no  more.  It  appear,. 

then,  that  the  equation  above  admit,  in  ail  cases  of  one  lolutinn  and  of  no  more  than  one  ; and.  consequently,  if 
a fluid  mass  ia  revolving  round  an  aiis.  there  is  always  one  elliptic  spheroid,  and  only  one.  in  which  it  can  remain  in 
equilibrium.  It  will  verjeasilybe  seen  that  if  it  be  put  in  the  form  of  a less  flalteiicd  spheroid,  its  angular  velocity 
must  be  increased,  and  therefore  it  will  return  to  the  form  of  the  spheroid  of  equilibrium;  if  it  be  made  too  flat, 
the  angular  velocity  will  he  diminished  and  it  will  also  return  to  that  form.  Hence  the  equilibrinm  is  always 
stable.  We  have  given  this  proposition,  perhaps,  more  attention  than  it  deserves,  because  the  preceding  pro- 
position has  somelimes  been  stated  in  such  a form  as  to  imply  that  a mass  of  Fluid  might  have  two  forma  of 
equilibrium,  and  migllt  have  one  form  of  unslable  equilibrium ; conclusions  which  are  quite  incorrect. 

(29.)  With  regard  to  the  Eiulh  considered  as  a liomogeneous  Fluid,  we  do  not  immediately  know  k.  hut  we 
know  the  force  of  t.ravity  at  tile  Equator,  and  we  can  eaicuiate  the  centrifugal  force  there,  and,  consequently, 
know  their  ratio ; let  this  be  tn.  The  whole  Gravity  at  the  Equator,  by  (23.),  making  r = o.  and  changing  the 

/ 1 - r*  , s/l  - <•  . 2 t\  , 2w 

e*  ’ £. — ® “ 7V^)‘ centrifugal  force  ia 

2 *■  _ „ — e*..,  l-n  2ir\  9.  m / Jl  — «•  I — e*\ 

T*  (.  e>  ' e<  "Tf*)’“"‘^fil~  7 ' ?~) 


sign 


hence 


m //.  cos  f \ 


Oaly  iMic 
forvi  COT* 
renpoodiDg 
to  A giv«o 
mtio  of 
eeticn/u(ml 
ibrv«  to 
Oratity. 

ApfiroKiw 
UAlf  M>)U- 

tiod  of  Ui« 
•quotioo. 


The  equation  of  (27.)  is  changed  by  this  substitution  into  the  following : 

/cot/(l  + .3cot*  n - Scot*  f m _ 

/cot/ (I  + cot*/)  — col"/  ” 1 + m” 

construct  a curve  whose  abscissa  is/  and  ordinate  the  first  term  of  this  equation,  it  will  have  the  form 
of  fig.  9,  the  ordinate  being  * 1 when /a  90°.  If  the  line  C D be  drawn  parallel  to  A B,  and  at  the  distance 
m m a.  , . 

j Jp  j ^ ^ ***  »*  neceasarily  cut  this  ciin'c  at  some  jmint  E,  and  only  at  one  point. 

Oue  rorresponding  value  of/  and  consequently  one  of  e,  and  no  more  than  one,  may  therefore  be  found  for 
any  given  value  of  m;  that  is,  the  ratio  of  the  centrifugal  force  at  the  Equator  to  Gravity  there  being  known, 
there  la  but  one  elliptic  form,  which  will  be  a form  of  equilibrium. 

(30.)  Where  m is  so  smail  as  in  the  case  of  the  Earth  we  may  be  satisfied  with  a first  approximaUon. 

Let  a ss  6 (I  + e) : ft  IS  what  is  generally  called  the  cllipticity.  Then  I in  (19.)  is 
2 r sin  ^ . cos  >^  + 2 r (1  + c)*  cos  0 
sin*  0 + (i  + ft/cos*  0 * 

and  if  we  neglect  the  sqimre  of  e,  this  is 
2 rsin  0 . cos^  -f-  2 z cos  0 + 4 e . j cos  0 


I -f-  2 « cos*  0 


- = 2r8inO,co9(p+2rcos0  + «(4 1 sin*i?co3l?-4  r sin  cos*  (?  cos  ^). 
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of  The  Bttrftclion  of  the  we<)^e  in  the  direction  of  ; is,  therefore,  Pfafticil 

tiie  £*rth.^  -Arf0y'{  2rco90.»in*^.costf  * dtf+2  scos* «n . rff^+e  (4s. sin’ <9  ,cos*0.  dO-4  rc(w0.  sin* 0 cos’  0 d 0)  } , 

The  general  intcgml  is  poi«d  ho- 

OK>geQe«afc 


-*d0 


1 2 2 / cos’d 

f COS0  . sin’  ® j * eos’d-f-  « 14s  . 


, . sill’d  »ln’d\) 

_4rcos0._5 


COS*  0 

~~3' 

taking  this  between  the  same  limits  as  in  (20.),  and  selecting  in  the  same  way  the  effective  terms,  we  find  the 
effective  attraction  of  the  wedge  r=  — id0  |^*^'^**|*  from  0 =r  0 to  0 = 2 r,  we  hav* 

tor  the  attraction  of  the  spheroid  in  the  direction  of  z, 

(31.)  The  attraction  of  the  wedge  in  the  direction  of  r is 
-ifeco90.d0y*{2  rcosfliwn’d  . dd-f-  2 a sin’d  . eos  d.  dd  <f  «(4  2 sin’dciw  dd6-4  r cos  0 sin*  d cos’d . dd)  * 

The  general  integral  is 

- *cos0  . d0  |2  rcos0  X cos  d + 2 2 + « ( 4 2— g 4 roos0  . — ^ 3“/  | 

The  effective  part  found  in  the  same  manner  is 

“ Jlr  cos  0 . d 0 r cos  0 — c r coa  0 

Integrating  this  from  0sOto0=:2ir,  the  attraction  of  the  spheroid  in  the  direction  off  is 

4 v’ 

(32.)  Applying  ‘he  centrifugal  force  ^ — r,  and  resolving  the  force  in  the  direction  of  r into  two  in  tiie 

direction  off  and  y,  we  get  the  following  expressions,  iwiion‘«l 

4w/2S»\  * P"“*‘  ” 

Si-r 

3 5 kvj^ 

Tlic  equation  to  the  external  surface  must,  therefore,  be  ^omitting  — 

But  it  hu>  been  ainimed  to  be  6*  (i*  -f  + 4' . (I  + 2 •)  . i*  = 6*  (1  + 2 «).  Making  Uie  proportion  of  the 
coeilicicnU  of  + y*  and  2*  the  same, 


1 +; 


1 +2«  = - 


* 5*  iT* 


, B 3e  , 4 

_,orl+-. - — 


\bw 

whence  « s=  — 

kV 


4 t* 


(1  + ’) 


nearly;  whence 


(33.)  Using  m to  signify  the  same  thing  as  in  (29.),  m = y ^ : 

Itn  — € s=  If  the  Earth  were  a homogeoemiti  fluid,  m being  ^ . c would  bc^  x = 4;:  • 

ml  l£  4 2b9  4 «30 

and  the  ratio  of  the  axes  would  be  I : 1 -f-  • nr  230  : 231. 

(84.)  We  have  nothing  remaining  but  to  invcsiigate  the  magnitude  of  Gravity  (including  the  effects  of  attrac-  E.tprw mw 
lion  and  centrifugal  force)  at  any  point  of  the  surface.  Since  the  forces  X,  Y,  Z are  at  right  angles  to  each  other,  Csr  ursniy.' 
the  force  compounded  of  them  all  is  V X*  + Y*  Z*,  (Mkchanics,  4 VI.)  which,  taking  the  expreeeions  in 

(25.)  = 2ir  Ar  Va'  (j*  + jf")  + 4 B*  2*.  Bulby(2B.)  ^ — ~t  ‘ *be  force 
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the  Earth. 


nririlj  cs> 
prcucd  b 
tens*  of  the 
iatilade. 


Mribod  of 
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vest  lotion 
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ro^nroas 
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Aflrnctiofl 
of  a K'vrkh- 

KeneiMis 

tpheroid  on 
a point 
within  it. 


f Phyaicnf 

:=;2rifr  4/  — + 4B»r*  = 4»*/tB  */  — r*  + r*.  Lcl  fig.  10  reprmnt  the  section  of  the  Theory. 

a*  ' * ^ V Earth  *uj>- 

Kpherotd  through  the  point  P and  the  uia;  draw  PR  the  normal  at  P.  Then  (CoKlo  SECTiONSt  Art.  84.) 

R N = — C N = - r;  and  P N = r ; Ihfrefore  P R = » f + s*.  »nd.  conMOuenlly,  the  force  ia  propor- 

o!  V “ 

tional  to  P R. 

(35.)  An  expreasion  in  terms  of  the  angle  P R N (or  the  latitude  of  P)  may  be  thus  obtained.  Let  P R N = X ; 

Qt 

P R=  n ; P N or  2 =n  sin  X ; C N or  r = • K N — ~ n cos  X ; and  substituting  these  In  the  equation  to  the 

/a*  . \ 6* 

ellipse,  r*i^4-a»2*  = o*A*.  it  becomes  n*  f r*  co?«*X  -h  «•  «n*X  1 = whence  n = /.  :-t=  ff 

^ ^ \b^  / Vfl*cosU  + 6«Bm«X* 


a-=  5 (1  c)  and  powers  of  r higher  tlisn  tlie  first  be  neglected,  this  becomes  n = 


Vl-f  2ecoa*X 


= 6 (1  - • 


cos*X)  = 6,1— MO*  X):  and  the  force  is,  therefore,  proportional  to  1 -i-  « sin*X,  or  1 -f  ^ n*  * sin*X. 


On  lAe  Figure  assumed  by  a //rferogmeout  fluid* 

(.36.)  The  diflTicuUics  attending  this  intesttgation  are  so  considerable  that  it  would  be  useless  to  attempt  a 
complete  solution.  We  shall  coniine  ourseUes  to  an  approximation  inchnliiig  all  terms  depending  on  the  first 
powers  of  the  ellipticilies : ihe  reader  who  may  desire  to  see  an  approximation  including  the  terms  depending 
on  tlie  squares  of  the  ellipticilies,  and  obtained  by  a diOereut  method,  is  referred  to  the  PAil.  Trans,  for  the 
year  1826. 

(37.)  We  shall  assume  that  the  form  of  each  homogeneous  stratum  is  elliptical,  and  that  tlie  ellipticity  is 
different  for  the  different  strata  ; so  that  if  we  consider  (he  extent  of  any  homogeneous  stratum  to  be  sensible,  it 
will  be  bounded  by  surfaces  of  diifcrent  ellipticilies.  We  shall  then  investigate  ifie  forces  produced  by  each 
stratum,  and  by  the  whole,  upon  a point  in  any  position:  adding  the  ccntrifttgal  force,  we  shall  form  the  expres- 
sions for  X,  Y,  Z ; and  as  we  know  (Art  9.)  that  Xdx  + Y rfy+Zdxisa  complete  differential,  we  shall  only 
assume  that  X d .2  + Y dt/ ^ ^ 0 equation  to  the  surface  limiting  every  homogeneous  stratum. 

We  shall  then  show  that  this  eqiuitioti  agrees  with  that  assumed  in  the  first  instance,  provided  a certain  condition 
be  satisfied ; from  which  we  shall  infer  at  once  Uie  most  important  deductions  relating  to  the  Figure  of  the 
Earth. 

(38.)  Our  first  object  then  must  be,  to  investigate  the  attraction  of  a shelX  bounded  by  two  spheroidal 
surfaces  of  different  elliplicities.  on  a point  within  it  nr  without  it.  As  this  is  the  same  as  the  difference  of 
attractions  of  two  spheroids  whose  axes  and  ellipitciUea  are  different,  we  shall  begin  with  investigating  the 
attraction  of  a spheroid;  and  first  on  a point  within  iu 

(39.)  It  is  convenient  to  premise,  that  if  (wo  pyramids  of  different  lengths  hare  equal  solid  angles,  (that  U,  if 
heir  sections  at  a given  distance  from  the  vertex  be  equal,)  their  attractions  are  proportional  to  their  lengths. 

Ak  A*  k At 

For  the  altmction  of  one  such  pyramid  (15.)  is — ; that  of  another  their  proportion  ta  but  if  their 

A t* 

solid  angles  be  equal,  ~ proportion  of  the  attractions  is  ~ . 

(40.)  Now  let  fig.  11  be  constructed  in  the  same  manner  as  fig.  5.  except  that  P.  instead  of  being  at  the 
suifface  of  the  spheroid,  ia  in  the  interior ; and  prmluce  the  planes  which  are  the  sides  of  the  pyramid  Q P to 
meet  the  other  siirfiice  about  the  point  Q.  The  attraction  of  the  pyramids  P Q.  PQ',  are  in  opposite  directions, 
and  proportional  to  their  lengths,  and,  consequently,  (heir  combined  auraction  is  (hat  of  a pyramid  whose  length 
is  P Q ~ P and  whose  solid  angle  is  the  same.  Now,  using  Uie  same  notation  as  in  (10.),  and  ibnning  the 
same  equation,  wa  have 

/*(6*ain*  0 + d*  co«*0)—  2/(a*  scoa  0 -1-  6*  rain^ , cos  0)  = a*  6*  — at*  a*  — 6’r*; 

whence 

, fl*fcos0  + 6»raindcos^  , 1 t -.a,  ■ 

‘ = t.  0 + cc.»  9 - • ^ .i-  0 + 0(6*  «»•«  + «•  CO.-0) 

■f  (a*  t coa  d 4*  ^ T tin  0 cos  1 

0*2  cos  0 4- 6*  r sin  0 cos  O , - 

e= ir"^/T"I — i ± ^ SUppOBC. 

, 6*  am*  0 + a'  cos*  0 

One  of  these  roots  represenu  PQ ; the  other  represents  PQ' estimated  in  the  direction  of  PQ,that  is,  if  its 
sign  be  changed  it  represents  the  length  of  P Q'.  Thus 


PQ—  V^^4-  ^ ^ ^ 6*  f sin  0 cos  p 

6*  sin*  0 4"  CO**  ® 
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P cy  — ^ 0 -j-  . con  p 

, A*  •in’  0 -f-  a*  cos"  ~0  * 

whence 

P Q _ P O'  = ?-?*  i”**  ^ r sin  e cog  ^ , 

A*  stu’  5 + a*  cos*  0 

These  iwo  pyramids  arc  now  to  be  treated  as  if  they  were  u single  pyramid  of  Ien|^h  PQ  P O' ; ar>d  hence 
we  shall  hare  (calling  the  density  p) 

force  in  direction  of  r = — p (P  Q — P ^ • coi  0 . d p . d 

force  in  direction  ofrs:  — p(PQ~  PQ*)  sin*(^.cos  p.  d^.dO. 

Hie  force  in  the  direction  of  « may  be  neglected  as  before. 

(41.)  Lei  o = 6 (I  4*  0 * neglect  e*,  e*,  &c.  Then 

P(J  — PQ's:2r  cos  p sin  -f-  ^ ^ 4"  ♦ *sin*  B cost?  — 4 r co*  p . sin  d . cob’  (?). 

The  force  in  tlic  dircctioo  of  z 

ss  — f d p { 2rcosp  . sin’d  . cos  0 . d0  + 2scon*0 . sin  (?d  ^+e  (4  ssin’0.  coe*9  .dt>~  4r.  cospsiu’^  .cos’^.  d B . 
Integrating  this  from  0 cr  0 to  & = r,  we  have  for  the  utlraction  of  the  whole  double  wedge  L Q O Q'  L, 

Integrating  this  from  p = 0 to  p =:  r,  we  have,  attraction  of  whole  spheroid  in  the  direction  of  x 

4 r / 4 '» 

= -Ta‘'^T*>- 

(42.)  For  the  force  in  the  direction  of  r we  must  in  the  same  way  integrate 
— ^cosp . dp  . { 2rcos  p - sin*  (?  d ^ + 2r  sin*t? . cos  t?  d^-li  e (4  zsiii*^^.  co*t?dt?—  4 r cos  p . sin*0.  cos*d.  dO)  | , 
and  we  find  that  the  attraction  of  the  whole  spheroid  in  the  direction  of  r 


= -T'('-T')' 


These  expreasiona  are  independent  of  the  dimensions  of  tlie  spheroid,  provided  that  it  contain  the  point, 
and  that  the  ellipticity  have  the  given  value  e.  If.  then,  two  spheroidal  surfaces  of  equal  ellipticity  but  of  dilferent 
dimensions  surround  the  point,  the  attraction  of  the  matter  include*!  between  them,  upon  that  point,  is  nothing. 
But  this  will  not  apply  to  uur  present  purpose. 

(43.)  Now  let  the  spheroid  in  fig.  11  be  surrounded  by  another  spheroid  indefinitely  near,  and  of  which  the  ^ 
ellipticity  is  e 4*  Then  if  ibe  matter  whose  density  is  p extend  to  the  first  spheroid,  its  attraction  on  P in  the  < 

direction  of  z is  - ^ ^ j — pes.  If  it  extend  to  the  second  spheroid,  its  attraction  t$  — ~ pz  ptz\ 

«l  1 0 3 J 0 

— p z ,de.  Hie  Uifierenoe,  or  the  attraction  of  the  stratum  included  between  them,  is  — z p dc.  In  ‘ 

the  same  manner,  the  attraction  of  the  same  stratum  in  the  direction  of  r = r.pde. 

lb 

(44.)  Now.  if  we  suppose  a great  number  of  such  Uiin  strata  (o  rest  one  upon  anothert  as  in  fig.  12.  it  will  be  , 
evident  that  their  attraction  in  the  directions  of  z and  r is  to  be  found  by  integrating  the  expressions  in  the  last  c 
article.  As  p and  « will  both  be  known  from  a knowledge  of  the  polar  semiaxis  of  the  spheroid  to  which  they  c 
belong,  that  is  as  ^ and  e are  functions  of  6,  we  can  put  the  aiiractions  in  this  form;  ' 

Attraction  of  assemblage  of  strata  in  direction  of  z = — ‘ 

Attraction  In  direction  of  r = ^ r f*p~.-  d b. 

15  4/  *z  A 

d t 

The  function  I p ^ dA  we  shall  denote  by  x (^)  > if  A'  be  Uie  axis  of  the  inner  stratum  (which,  however, 

must  include  or  contain  P),  and  A"  that  of  the  exterior  stratum,  the  value  of  the  integral 

present  instance  will  be  x (^”)  “ X (^0  » attractions  of  the  assemblage  of  strata  in  the  directions  of 

z and  r are  respectively  - z (x  (AO  — \ (S')),  and  ^ r (x  (A")  — x (A'i)- 

(45.)  The  attraction  of  a spheroid  on  a point  without  it  is  not  found  so  directly.  It  will  be  shown  to  bear  a 
known  proportkin  to  the  attraction  of  another  spheroid  on  a point  in  a different  situation  within  it;  from  which, 
with  the  assistance  of  the  expressions  obtained  in  (41.)  and  (42.),  its  value  can  be  found.  For  this  purpose  we 
must  investigate  the  attraction  of  a small  prism  in  the  direction  of  its  length  on  a point  without  it  Let  A B 
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fil'.  13.  be  a pruim.  the  area  of  trbiMe  section  is  very  xmall  and  — A;  upon  the  axis  produced  draw  P C.  a per* 
pendtcular ; let  C A = a,  C B = 6,  P C = c,  C W = x ; at  llte  distances  x and  x -f-  d j,  let  sections  he  m^e ; 
the  solid  content  intercepted  is  . dx;  and  ifp  l>e  the  density,  Uic  quantity  of  matter  is  ^ . A.  <f  x;  the  distance 


from  P isv^c'  + x*.  and  therefore  the  attraction  is 


p . k.dx 


in  the  direction  PQ,  the  resolved  port  of  this  in 


Ftiysiral 
Theory. 
Karth  mi|>- 
pnaeii 

terog«a«wut. 


the  direction  C Q is 


a . A . dx 

' — y 

C*-f-X* 


X 

Vc*  4^x’ 


asp.  A. 


xdx 
(c*  + 


; by  intention  we  get  the  attraction  of  the 


p . A . 

nrisin  ss  constant  — - - j ; and  taking  this  between  the  limits  x = a,  x =:  6,  it  is 

‘ Vc’  + x‘ 

'*  •'  +v*  ^ (pa “ fr) 

(46.)  Now,  in  hg.  14,  let  A D be  an  elUpMud,  of  which  the  three  semiaxes  are  a,  6,  c;  and  let  the  coordinates 
of  the  point  P be  r,  a.  z.  Parallel  to  the  axis  of  b and  c take  two  sections  whose  distances  from  C are  / and 
f-\-  d /:  and  divide  the  included  space  into  prisnis  by  sections  parallel  to  the  axes  of  a and  r,  of  which  two  are 
at  the  distances  g and  g-^  dg  from  C B ; let  TT'.  the  length  of  that  prism,  be  2 A.  Then  tlie  area  of  iU  aeclkm 

is  df.dg;  also  P T =:  — /I*  + « — ^"1*  + s — b\\  and  P T = — /|*  + * — g]*  + z whence 

(by  the  last  article)  the  attraction  of  Uie  prism  on  P in  the  direction  P N'  is 


p.H/.dgf  r - - - - - I 

I -/i'  + . - gi‘  + z - *r  'fr  -J\  + . - + s”+Al*J 

This  is  to  be  integrated,  first  with  respect  to  g from  g — — R V to  g = R W.  which  will  give  the  attraction  of 
the  slice,  and  then  with  respect  to  / from  fz=z  — a to  /=+o,  which  will  give  the  attraction  of  the  whole 
ellipsoid  on  P in  the  direction  PN'. 

/•  <r*  A’ 

(47.)  I.»el  f^ma,g^nb,  hsipc.  The  general  equation  to  the  ellipsoid  + or 

Kiprwuion  q.  n’  + p*  = 1 ; and  at  the  points  V and  W,  A s 0,  and  ^ -f-  — = 1,  or  m*  -f-  n*  a=  1,  whence  the 

te  b«  ifite-  

extreme  values  of  a are  ± Vl  — m».  Also  d/sod  m,  d^s6dn.  Hence  the  attraction  of  the  ellipsoid  is 

tioB  of  X ho> 


pa 


bfdmf  dni  ~r.—-  -r . — r.  = * -.r--  - 1. 

\^r  — + * — n A|*  z— jic)^  — «w|*  -f-  i — «Al*  2+yid*J 


mogeneou* 
sphcroiii  OB 

» P®*"!  . . . - - 

wiihout It.  where  the  first  integration  is  to  be  made  from  n=— vl  — m*  to  i»:2:-|-v!  — m*,  and  the  second  from 
mss  — ltom=-fl. 

(48.)  In  the  same  manner  the  attraction  of  an  ellipsoid  whose  semiaxes  are  a\  b\  d in  the  same  direction  on  a 
point  whose  coordinates  are  r',  d,  t\  is 


b\f  dm  fdn  | ■ . _ — ^ ^ 

I V r'  — m o'l*  -f  s'  — ti  6'1*  + c'|*  » m o';*  -p  s n — "7;*  + z -p  P^i) 


where  the  integrals  are  to  be  taken  between  the  same  limits  as  before. 

(49.)  Now  the  terms  within  the  brackets  will  be  precisely  equal  in  the  two  expressions,  if  the  following  equa* 
lions  hold. 

o'  K =:  o r,  or  — — j let  this  = u. 

a a' 


y#'  = 6f,  or  r—n" 

b 6 

, . x^  a 

c y zscz,  or  — = — 

c d 


RrlalioB 
brtwero 
the  ftttnic- 
tiM  of  a 
•phertiklon 
a potBl 
without  h, 
and  tlt«  at' 
IraclioB  of 
Koottier 
■pheroid  OB 
a point 

witkia  it. 


Also,  m*  fl't  + n*  ft’  -j-  p*  c'*  r'*  -f  + s'*  = m*  o*  -p  R*  6*  + p*  c*  + r*  + *•  + ; which 

1 — m*  — «•  for  p*  and  a — a*  — v*  for  »*,  will  Ixrcome 

d*  +m*(a’’-d*)  + «*(&'^  - + 4 /**(c'-c*)+  - c«) 

= d>  -p  m»  fa*  - c^)  -f-  n'  (A*  - r«)  + o d*  -p  (a**  - c**)  + t'*  (b‘*  — d«). 

And  as  m and  n are  variable,  this  can  only  be  sotisfied  by  taking 

a*  —•  c*  ss  a**  — d'* 

6*  - A"  - d« 

• sr  1." 


equation,  putting 
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riffureof  r*  J*  s*  . . Phrs*cii 

ih*  The  last  ffivcs  /i*  + »»*+»'=  1 ; that  is  "T  "f  n + 3?  “ Thi«ry. 

f*  K,rtfa  <itp. 

When  all  these  equations  are  i^alisfied.  the  terms  within  the  brackets  will  be  the  same,  and  as  the  integrals  are 
to  be  taken  between  the  same  limits,  the  attraction  of  the  first  spheroid  on  the  first  point  perpendicular  io  a prin- 
cipal  section,  is  to  the  attraction  of  the  second  spheroid  on  the  second  point  perpendicular  to  the  corrcs]ionding 
section  os  a6  to  a'  6\  that  is  os  the  area  of  the  section  of  the  first  to  the  area  of  the  section  in  the  second. 

(50.)  Tlie  utility  of  this  proposition  arises  from  this  circum.*t(ance.  that  if  the  first  point  be  wifAout  the  first 
ellipsoid,  the  second  point  will  be  vi/Ai'n  the  second  ellipsoid,  the  attractinn  of  which  has  already  been  found. 

For  a*  — c*  = o'*  — c'*,  or  n’  — = c*  — o'* ; similarly  M — 5"  = c*  — o'* ; hence  the  spheroids  will  not  cut 

r'*  **•  r’ 

one  another  (if  concentric  and  similarly  situated.)  Also  since  /*•  + *■'  + t*  ^ 1, 

second  point  is  on  the  surface  of  (he  first  spheroid ; and  similarly  the  first  point  is  on  the  surface  of  (he  second 
spheroid ; therefore,  the  surface  of  (he  second  spheroid  is  without  that  of  the  first,  and.  therefore,  the  second 
point  is  completely  surrounded  by  the  second  surface. 

(51.)  Tliis  proposition  we  have  demonstrated  in  its  most  general  form,  because  tlic  demonstration  is  thus  made 
somewhat  easier.  Wc  shall  now  return  to  the  case  which  more  immediately  concerns  us,  where  the  semi-axes  of 
the  attracting  spheroid  are  6,  6 (1  *f-e),  and  6 (I  -f  <)»  and  the  coordinates  of  the  attracted  point  r and 
* being  0. 

(52.)  I^t  A',  b'  (I  + and  y,  be  the  corresponding  quantities  in  the  imaginary  spheroid  and  attracted 

point ; then  we  must  have  b'*  (1  + e')*  — 5**  ss  5*  (1  e)*  — A* ; or  neglecting  c*.  e^,  6'*  e'  =;  A*  e,  and 

^=1,.  m,oL  + + y /a f ,=  »•  = 


e = 1 i or  (taking  the 


nriprocl)  — — — . + 7~.  , wh,pce i"  = ,*  + f* ; ■ . c,  «nii  i' =■»'»'  + r* 

z'  + r‘  ' i*  + r*  + 

Then  the  attraefion  of  the  fictitious  s]iheroid  on  the  fictitious  point  in  the  direction  of  i,  by  (41.),  is  — ^ . p x 

^ ; and.  therefore,  by  (49.),  the  attraction  of.the  real  spheroid  on  the  real 

. . 6*(l+0*  . d A 6 4t  6* /,  , , * ... 

“ y.  (1-1-,').  ^ “ “ T '’'*  4»V  ■*'^'“5  V “f 

the  fictitious  spheroid  on  the  fictitious  point  in  the  direction  of  r by  (42.)  is  — ~ p 

1 — ^ e' ) . ^ '■»*  therefore  the  attraction  of  the  real  spheroid  on  the  real  point  U 

5 ® (1  T-  O 

5*(l-f«)  4x  A 2 A 4t  ^ « 12  A 

(53.)  Putting  for  -rz  it*  value  — ^ — • f I ^ eV  and  for  e'  its  value  -s c,  we  find  , 

* (»’  + '')*/  2*  + ^ I 


atlraclioQ  of  spheroid  in  the  direction  of  r 
4 T { 


{»•  + '’)’  5(5’+.')^  I 


attraction  of  spheroid  m the  direction  of  r 


= "T'’  I + + 

{(l*  + 0^  5(2>  + r0*  ) 

(54.)  From  this  we  find  the  attraction  of  a thin  stratum  bounded  by  two  spheroidal  surfaces  in  the  same 
manner  as  in  (44.).  If  we  suppose  the  spheroid  In  fig.  14  to  be  surrounded  by  a concentric  spheroid,  whose  axis 
and  clUpticity  are  6 c-f-  d e,  we  sliull  have.  In  the  direction  of  z, 

attraction  of  large  spheroid 


= -^C  I -{6*(1  +20  + rf.4*(l+*«)}  + ^-^^-^ ^(4*e  + d.4*ol 

l(.-  + ’•y  S (J-  + »*)*  f 

attraction  of  small  9i>heroid  ^ 

* \(^  + .*)»  5(.*+,*)*  J 


moeenraitt 
•hril  OB  a 
poiol  wiifc. 
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n.n™  of  The  difference,  or  the  Bllracllon  of  the  included  tlrntum, 
tike  BvtiL 


l(r'  + 


(l+ie)  + 


9f*r  -6i* 

of 


d.6'e| 


5(e*+r*) 

(5b.)  From  lhi»,  by  rewoninif  precisely  «niil«r  to  th«l  in  (44.),  we  6nd  thit  the  attraction  of  an  assemblafre  of 
strata  of  different  densities,  each  of  which  is  bounded  by  spheroidal  surfaces,  concentric  and  similarly  situated,  as 
in  fig.  16.  on  a point  without  it,  in  the  direction  of  f , is 

* - y r> . d . 4*(l  + 2e)  H fp.d. 

- -kJ 


-j— 


,f- 


. t*  e|. 


f*)*  5(*«  + r*)^ 

n»e  inte«fTnIg  in  this  expression  mlwt  in  general  be  taken  from  6=0  to  6=  aomc  assisted  value.  Let 
f p * d , 6*  ( I -|-  2 e).  corrected  so  as  to  vanish  when  6 = 0,  be  called  0 (6) ; let  f p . d . 6*  e be  called  0 (6)  ; 


4 » 


AUf«i»o  tjjen  the  attraction  in  the  direction  of  * 
ci  t Mries  . , 

of  «|>h^  _ _ ^ ^ I _ 

miiUl  shells  3 S 4 

of  (iiServBt  [(*•  -f-  r*) 

<teasiiic9  oa  . . - 

• pmntwith*  SimilaHj  the  attraction  in  the  direction  of  r 


0(6)  + 


9 r*  * — 6 1* 
5 (s*  + I*)* 


■ 'kwi 


1 ihcm 


= - ^ I 0 (4)  + — ’■  j )b  (i)l 


(b6.)  We  can  now  express  the  force  which  acts  upon  any  point  P»  to  any  one  of  the  strata  in  such  a system  as 
we  have  described,  fiff.  17.  We  must  use  the  expressions  that  we  have  just  found,  taking  the  iiilegreU  from 
6 = Oto6=CD.  DP  bein^  the  spheroidal  surface  of  equal  density  that  passes  thruu^i  P,  and  the  expressions 
of  (44.).  taking  the  inteppal*  from  6 = CDto6  = C!A. 

(67.)  Let  C D = i3.  C A = b ; let  the  corresponding  elHpticities  be  c and  e.  Then  the  whole  forces  acting 
on  P (taking  into  account  the  centrifugal  force)  are 
force  in  the  direction  of  *■ 


rection  of  z 


:0(/»)  + 


3r"  - I2n' 


5(1 


+ r*)5 


-If-Wl 


+ ^ ^ { X (>>)  - X W } + . 


force  in  the  direction  of  z 


+ 0 


. 9r*z  — 6z*,._)  ICt 

5(*‘  + 0’  J * 


• » { X (b)  - X (/3)  } . 


Anraction 
ikf  s tMtere. 
geneous 
■pheroid  OQ 
on*  of  its 
psiticles. 


And  if  we  rcaoWe  the  fijrnwr  into  forces  in  the  direction  of  x and  y,  and  observe  that  r*  = x*  + y*.  we  shall 
finally  obtain 

^ 4wf  X + Jfl  - *2'=’  ■ * *"■ 


(«'  + ?’  + '■) 


«!>(«  + 


SCx*  + .v'  + e')* 


- j ■'  { X (•)>  - X W)  } - Vp  X 


V=  - 


_i! , («  + ^ ^ (b)  - X (« } - . 

+ y*+rV  5(x’  + y*  + »*)*  J 


Z = 


3 + + 5(x-  + y*  + =’)* 


(58  ) Now  we  have  eiplained  in  (10.)  and  (37.)  that  the  equation  to  the  surface  bounding  a stratum  of  equal 
density  must  be  X d x + Y d y + Z d r =:  0 ; and  that  this  condition  is  sufficient.  Bat  our  whole  investigation 
has  (rone  on  the  supposition  that  the  surfece  bounding  a atrmtum  of  equal  density  is  a spheroid,  whoso  somi-aiis 

. X*  + y*  e*  X 

snd  cllipticity  are  (5  and  s,  and  which  is,  therefore,  defined  by  the  equation  ^ ^ ^ ”'1  + 2.''^ 

. y d«4.zdz  = 0 The  sirx'Ie  question  then  now  remains  :>-ls  this  consistent  with  the  equation  X <f  x 
^ 1 + 2e 

^.Ydy  + Zdz  — 0?  or  can  the  coefficients  have  the  same  proportions  ? In  this  inquiry  we  are  not  to  take  into 
account  the  squares  or  higher  powers  of  e,  as  they  have  been  uniformly  neglected. 

(69.)  Aaauming  the  coefficients  in  the  two  differential  equations  to  have  the  same  proportion,  we  get  this 
equation, 

0 = - « u(b)  - xw } 

{i*  + y*+'*)*  (■>•+»•+•-’)* 
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in  which  we  have  omitted  the  terms  « . (0),  « . { x 0*)  “ X (^)  } • *****  * • because  an  Inspection  of  the 

' ^ quantities  by  whose  intef^tion  the  functions  are  produced  will  show  that  though  ^ (^)  is  not  small,  yet  (/9) 

and  X (?)  depend  entirely  upon  e for  their  value,  and.  therefore,  c . ^ (/9)  and  e . x (?)  are  in  fact  of  the  second  * 

order  with  regard  to  c.  And  which  is  a multiple  of  the  centrifugal  force,  is  to  be  estimated  of  the  same 

3 a 

order  as  «,  because  the  ellipticity  is  immediately  occasioned  by  it,  and,  therefore,  « . is  also  of  the  secoud 


(60.)  Again,  the  quantity  ^ ^ z*,  which  is  in  the  denominator  of  the  hrst  two  terms,  differs  from  /3*  only 

(*r*  + V*)  (3  s + «*) 

by  ■■  "■  — - , that  is  by  a quantity  of  the  same  order  as  *,  and.  therefore,  it  may  be  considered  in  this 

"(*  +*)* 

equation  as  equal  t'*  ?*.  The  equation  now  becomes 


or  putting  h for  ?, 


(£)  _ 5 JK«  _ ? I (t)  _ 


and  if  this  equation  is  possible,  the  equilibrium  is  possible. 

(61.)  Differentiating  this  equation  twice,  so  as  to  eliminate  ^ (6)  and  x (^)>  both  which  contain  e,  and  observing  ] 
that  as  0 (6)  ia  multiplied  by  e,  wc  may  consider  it  as  ss^p  . d (^),  instead  o(  p . d (6*  . 1 -l-  2 c),  we  find  ‘ 

do 

5T*  fptt‘<U  ■ di  V/|.6*d6  “F/'~  ■ 

Upon  expressing  p in  terms  of  b it  will  be  possible  to  solve  this  equation,  and  to  obtain  e in  terms  of  6.  The 
solution  will  contain  two  arbitrary  constants,  whose  values  may  be  determined  by  making  the  expression  satisfy 
the  original  equation.  Hence  equilibrium  is  possible. 

(62.)  Using  the  letter  m (as  in  the  investigation  of  the  form  assumed  by  a homogeneous  fluid)  to  denote  the 
ratio  of  the  centrifugal  force  at  the  Equator  to  the  force  of  Gravity  there,  and  observing  that  at  the  surface  ? s:  b, 

X = b (I  e),  y =:  0,  j = 0,  we  have 

^b(l+c) 


0(b)  3 _V.(b) 

b*‘(T+  ,)•  5 b*  ( I + f)*  1'  ' 


Tile  equation  of  (60.),  I 


and  neglecting  the  term.s  of  the  second  order,  m = ^ ; whence  Tlie  equation  of  (60.), 

in  the  form  iu  which  we  are  compelled  to  u<c  it  fur  investigation  of  the  Earth’s  conslitutiun,  is,  therefore, 

6»  & 6* 

We  have  already  remarked  in  (II.)  that  (his  ei;notion  also  holds  if  ws  suppose  the  density  of  the  fluid  to  depend 
on  the  pressure.  We  may  further  remark  that  if  wc  suppose  a solid  nucleus  to  exist,  similar  in  general  constitution 
to  what  we  have  assumed  to  be  the  stale  of  the  Eartn,  but  having  ibr  Its  different  strata  any  arbitrary  densities 
and  elliplicities,  and  then  if  we  suppose  fiuid.s  of  diHerent  densities  to  be  suffered  to  arrange  themselves  freely 
round  (his  nucleus,  the  same  expressions  will  hold  for  the  forces,  as  if  the  whole  were  fluid,  (the  integrals  being 
taken  as  well  for  the  solid  as  for  the  fluid  port,)  and  the  equation  of  this  article  will  apply  in  the  same  manner 
with  r^^rd  to  the  fluid  parts.  And,  therefore,  the  equations  respecting  the  surface  (which  are  in  ftet  the  only 
important  ones,  the  others  being  only  useful  in  conducting  us  to  them)  are  equally  true  whether  the  whole  be 
supposed  to  be  fluid,  or  a fluid  heterogeneous  mass  be  supposed  to  surround  such  a nucleus. 

(63.)  At  the  surface  6 = b ; and  the  equation  of  the  Iasi  article  becomes  (2  e — m)  — r ■ ^ =0.  ® 

b ob*  » 

« 

(64.)  One  of  the  most  remarkable  applications  of  this  equation  is  to  be  found  in  the  expression  for  Gravity  at  i- 


any  part  of  the  Earth’s  surface, 
a point  at  Uie  Earth's  surface 


If  in  (57.)  we  put  b for  6,  and  — for  we  have  for  the  forces  acting  on 
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x.-y- 


lG’  + y'  + --') 
Y=-i^( S'- 


5(i>+y*  + i«)i 


« (b)  + LV S'-)  ^ (b)  - Y 

5(x*+y-+z’)» 

5(x*  + y»-f-’it)7 


»(1») 

r 


E»pr«»ion  "T**®  whole  force  or  Vx'  -f  Y*  4-  puttiu(f  f*  for  jt*  -j-  y*,  end  negleclinp^  lerms  of  the  »ecoad  order,  is 


for  Ontity 
»i  the 
F.irih'i  4or 

(4Pt- 


f » (l») 

3 {r>+: 


3 r*  -2;' 

5 • (r'+x'F’ 


('•  + *■) 


m0(b) 

i • “tT* 


Now  the  ct{uatiou  to  the  external  surface  is 


f*  X* 

■T  " ■■  — 4*  --  ss  1,  nrhcncc  r*4“**=y+2er*;  or  if  Xbe 
b { I + e)*  b* 


the  latitude,  we  may  assume  (nearly  enoug;h  to  the  truth  for  sulratitutioii  in  the  small  terms)  r*  = 1)*  . cos*  X ; 
whence  + s*  =s  b*  (I  4*  2 e . ctw*  X)  ss  b"  (I  4*  2 e — 2 e sin*  X).  Hence  r*  — 2i*ss  b*(l  — 3 sin*  X), 


omilling  e.  as  tliia  expression  is  utied  only  to  multiply  a small  term;  and 


r*-2s* 


(r"  -h  zy 


1 — 3 sin'X 

' W * 


Also 


I.et 


= b (1  — sin*X).  Substituting,  we  get  for  the  whole  (bree 


T - 2»  + f ^ (I  -3  »in*X)  - (I  _ TO-\)| 

4 1 0(b)  /.  „ ,3  0(b)\  I.  , 7 ^0<b)  . >1 

= T • V ('-®*-’"  + 5-b'0(b))  i'  + ''-5w7Mb)  + ’"  *'"4 


4w  ( 

3 * b*  ‘ \ 

tifjuiWf*-  expression  for  Gravity  is 


5 6*0  (b)/ 


ia 

tr«ra«  ul 
tlw  Utilado. 


from  which  it  appears  that,  in  going  from  the  Equator  to  the  Poles,  Gravrty  increases  as  the  square  of  the  sine 
of  latitude. 

9 'it  (b) 

(6b.)  The  cnefTicient  of  the  square  of  the  sine  ot  latitude  is  2 c — - . — 4-  m.  Now  from  (63.)  we  gel 


9 

5 ' b* . 0 (b) 


j=  3 e — Substitnting,  the  coefficient  of  sin*  X is  e;  and  Gravity  is  now  expressed 


Clairmot’* 

tbevrein. 


AUrMltAR 
of  betero* 
peoeoM 
Rphemid  oo 
a poiBt 
withocl  it. 


by  E + ^ - r - sin'  X^.  a remarkably  simple  expression,  all  functions,  and.  in  fact,  every  thing 

depending  on  the  internal  constitution  of  the  spheroid  having  disappeared.  Ft  appears  from  this,  that  if  by 
bbservations  of  the  force  of  Gravity  at  different  latitudes  we  can  express  it  by  a formula  of  this  kind 

E (I  -j-  F sill’  X),  then  e,  the  elHplicity  of  the  Earth’s  surftce,  will  s=  — F,  This  is  the  celebrated  ibeorem 
known  by  the  name  of  Clairaut*s  Thtorrm. 

(66.)  Another  remarkable  application  of  the  equation  of  (63.)  occurs  iu  the  expression  for  the  attraction  of  a 
|>oint  exterior  to  the  spheroid.  The  forces  in  the  directions  of  r and  z will  be  6)tmd  by  putting  b for  6 in  the 
expresaiuDS  of  (Sb.)  ; resolving  these  into  forces  in  the  directions  of  x,y,  and  x,  and  calling  Uiem  X^  Y’,  Z',  wc 
have 

5 (i*  f y'  + I’y 

0(t)+y^ifl±i!l:^^(bq 

(i*  + y"  + I*)*  5 (x*  + F + S*)* 

l(x*  + y*4-  *')’  5 (i*  + y*  + Ot  j 


X'  = 


i. 

z'  = -ii.L 

n < 
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SubaUtaltag  for  the  traluc  . b* . ^ (b)  found  in  (63.).  and  makiiij^  ^ ^ (b)  =:  M,  we  have 


x'  = -m|~-  * , + * 

U^+y’  + j*)* 

V'  = - M I 


7:  = 


((.<"  + y+»*)* 

( L 


+ y 


+ » 


b'(^+y*-dg') 

(i«  + y*  + r*) 
b*  (jd  + y'  — 4 »') 

(e*  + y'  + ;*)i 
b*(3i»+  3y»-  2i’) 


(-t)[ 

->(•  5)^ 


l(-r"+ y*  + + y"  + 2*)^ 

It  appean.  then,  that  the  attraction  of  a apheroid  upon  a body  withotit  it  U not  in  the  direction  of  a line  joining 
the  body  with  the  centre  of  the  splieroid ; (for  if  it  were,  Y',  Z'  would  be  proportional  to  .r,  y,  e respectively ;) 
and,  in  conaequence,  the  motion  of  the  satellite  of  a spheroidal  body  will  not  be  the  same  as  if  the  body  were 
spherical,  llie  irregularity  occasioned  by  this  difference  is  sensible  in  the  motion  of  our  own  Moon,  and  in 

those  of  Jupiter’s  satellites;  and  as  it  depends  on  c ->  it  gives  us  the  means  of  ascertaining  the  value  of  c 

without  any  knowledge  of  the  internal  constitution  of  the  Earth. 

(67  ) We  cannot  here  go  through  the  whole  process  of  calculating  the  inequality  of  the  Moon  produced 
by  the  Earth's  elUpticity,  but  wc  can  indicate  the  principal  steps.  Let  the  axis  of  x be  supposed  to  be 
directed  to  the  first  point  of  Aries,  that  of  y to  the  point  in  the  Equator  whose  right  ascension  is  90°.  and 
that  of  X to  the  pole  of  the  Equator.  Now  take  a new  system  of  coordinates,  that  of  j being  the  same  as 
before,  that  of  y in  the  plane  of  the  Ecliptic  directed  to  the  first  point  of  Cancer,  and  that  of  z'  directed  to  ' 
the  pole  of  the  Ecliptic.  Resolve  the  three  forces  X',  Y',  Z'  in  these  three  directions.  From  the  Moon  let 
fall  a perpendicular  on  the  plane  of  the  Ecliptic,  and  join  the  Earth's  centre  with  the  foot  of  the  perpen- 
dicular, and  resolve  the  forces  just  found  into  one  in  the  direcuon  of  the  joining  line,  one  in  the  direction 
of  the  perpendicular,  and  one  at  right  angles  to  both  these.  Let  be  the  Moon's  longitude,  the  obliquity 
of  the  Ecliptic.  Then  it  will  be  found  lliat  the  laKt-mentiuned  forces  are  X'  cos  & -}-  (Y*'  cos  w + Z'  sin  w) 
sin  0,  TJ  cos  a>  — X'  sin  a>,  and  X'  sin  ^ — (Y'  cos  + Z'  sin  w)  cos  0.  Adopting  the  notation  in  the  Treatise  on 

Physical  Astronomy,  Part  III.,  and  substituting  for  x,y,  z the  vaiues  ~ cos ~ (sin  9 . cos  — x »in  w). 
J-  (sill  0 . sin  fcj  -f  * CO*  *^)>  terms  depending  on  the  Earth’s  ellipticity  which  are  to  be  added  to  m'  V, 


Rv«uliin^ 
iR«qu«li(y 
in  ine 

M(yOB'«  BIO* 


They  are  rather  complicated,  but  the  only  terms  which  produce 

(in 


sin  «:» . cos  a* . cos  t; 


and  in  m'  M 

ds 


m'T,  and  m'  (See  Physical  Aittronomy.) 
d X 

any  sensible  efli-ct  are  in  m'  T,  — M . 2 b*  . 

2 b*  v*sia  V , cos  40 . sin  f}.  If  we  treat  ihese  terms  like  the  others  in  the  Treatise  alluded  to,  it  will  easily  be 
found  that  the  resulting  inequality  in  the  Moon's  latitude,  expressed  in  seconds,  (considering  the  sum  of  the 

of  Ibe  E.rtb  «nd  Moon  = I)  i,  - 1^’  f^K.r.b'» 


(-t)^ 


' Earth's  radius  V 


cos  •! . sin  = — e • 4091" 


2 V.Moon's  period/  \Mood's  distance/  * 
sin  0 nearly.  The  perturbation  in  longitude  is  nut  so  easily  calculated. 


(6S.)  We  shall  conclude  this  investigation  with  remarking  that  the  difTerenlial  equation  of  (Cl.)  may  be  put 
in  a simpler  form  by  assuming  y*  ^ 6*d  6 :=  p,  and  peso;  substituting  these  \alues, 


d*  c 
Tb* 


- - c 


dh' 


A form  off  which  makes  this  easily  integrabie,  (first  pointed  out,  we  believe,  by  Legendre,)  and  which  proliably 
represents  pretty  well  the  law  of  density  in  the  interior  of  the  Earth,  (giving  a density  gradually  increasing  to  the 

centre,)  isp=  A A and  q being  constant.  The  general  value  of  u is  found  to  be  C (sin  ^6-f-C' 


Law  of  don 
wiy  wLirh 

make*  (far 
rquatfon  fo< 
(he  «Qipt»- 
ritr  of  iho 
<tit}«r«nt 
strata  ia- 
tegrabi*. 


.f  _ cos  ah  -¥0  — •—  sin  q 6 -f*  ^)*  determining  the  constants  by  substitution  in  the  equations  from 
qb  9*  6* 

V 

which  thi»  differential  eq—  lion  is  derired,  it  is  found  that  c.  or  — . =: 

(,-_lLY  1- + 

5 m \ Ian  9 b/  q*b*  qb . Un  qb 


■ j-b-- 


9 b 9*  b* 

tan  9 b tan*  9 b 


I - 


9* 

tan  9 6 
2 c 
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To  get  th#  elKpticity  of  the  surface  we  mu*it  put  b for  6»  and  if  /*  = 1 '•  that 

. j tan  o b „ rwry, 

' Q / * E*«h  »up- 

\ — ^ po*ni  be- 

5m  ^b*_,  5w.  . ..  l«t»*«neoa». 

e = -^  - ^*b*  = g pve*  a law  of  density  that  probably  repreaenU  nearly  the  > — ^ ^ 

Earth's  denitily. 

TVw  pro-  (^9>)  We  shall  now  consider  the  probable  magnitude  of  the  error  which  we  have  incurred  by  neglecting 
bable  trtot,  K(|uarv  of  the  elliplicity.  We  have  investigated,  accurately,  two  cases  which  may  be  considered  as  eilremea 
ne*!«ieT"  Series  of  laws  of  density,  within  which  the  law  of  the  Earth’s  density  is  included.  One  of  these  is,  the 

ih«  hi|her  ^ * homc^eneous  Fluid  ; the  other  is  that  of  (12.),  in  which  tlie  assumption  of  attraction  directed  only  to 

powm  of  the  centre,  amounts  to  the  sumc  as  («m  the  prindple  of  gravitation)  the  assumption  that  the  matter  near  the 
(be  ellipti*  centre  is  infinitely  more  dense  than  that  near  the  surface.  We  shall  examine.  Uteii,  h«iw  far,  in  these  two  cases 
bj  mfTmj  principal  results  of  our  investigation  (the  ellipticity  of  form,  and  Clairaut's  theorem)  are  true  ; and  if 

frea  ibot*  them  nearly  (rue  in  these  cases,  we  shall  conclude  that  they  are  nearly  true  in  the  case  of  a density 

in  (be  ci.  gradually  increasing  to  the  centre. 

treoe  cases.  (70.)  Kirst  as  to.  the  fHipticiiy  of  figure.  When  the  Fluid  is  homogeneous,  it  appears  by  the  investigation 
hita  Fluid  extending  from  (li.)  to  26.),  that  the  figure  is  act'uraM^  that  of  an  elliptic  spheroid.  When  the  attraction  of 
the  particles  is  neglected  in  comparison  with  the  aUraciioii  to  the  centre,  it  appears  from  (12.)  that  the  cquatioD 
to  the  external  surface,  using  r for  the  distance  of  any  point  from  the  centre,  is 

l__2-i-3m  1 m ' 

r ~~  b \6  / * €' 


2-f-2m*  a 2 + 2 m*  ? * r 6 */  * o’  b b*  (1  + e)* 

Let  ri  he  the  corresponding  line  in  an  elliptip  spheroid  with  the  same  axes  for  the  same  values  of  x and  y ; then 

J*  W* 

proceeding  from  the  equation  z — -{-  -ry  I,  it  will  be  found  that 

a b 


h«  homo 
fyaeoua, 
lb*  form  M 
accarauly 
rlltpuc 


g«  + >»  »*+/i 

+ 8t  + «''  4*  r 

3 

Expanding  the  expressions  for  r and  ri  a.s  far  as  terms  of  the  order  e*,  it  ia  found  that  r'  — r = e“ . (at*  + jf*)  , 


(»■  - j*  + j*).  This  is  greatest  when  i«  + y*  = — , or  u luitode  4S°  nearly  ; its  value  is  then  — 6.  If 

b = 4000  miles,  and  e = (the  ellipticity  of  the  Earth  that  would  correspond  to  this  suppoalUon.)  this  would  be 

24  feet,  a quantity  quite  insensible.  We  may  conclude,  then,  that  the  theoretical  figfure  of  a heterogeneous  FluM, 
on  the  principle  of  Gravitation,  would  (since  r it  less  than  be  somewhat  flatter  at  latitude  45°  than  the  elliptic 
spheroid,  but  that  if  the  circumstances  were  those  of  the  FAiih,  the  diflerence  would  be  insensible  in  measures  of 
degrees. 

Iftbc  Fluid  (71.)  Secondly,  as  to  Uie  law  of  Gravity  at  the  surface.  In  the  hotnogeneous  ellipsoid  it  has  been  found  (35.) 
be  io4nit«ly  ^ 

rent^*tl>!i*  ‘I’*  p®'”*.  ‘*>e  Gravity  there  is  proportional  to  

''sin*  X .r  I + ^ 

diffsTfrera^  Eipanding  this  so  as  to  include  the  second  power  of  e,  it  may  be  put  under  the  form  (I  — e-f*  t*)  {1  -f"®*'®* 

ui  rUi|i(K  3 ^ 3 e*  ^ , 

«pb*rwd.  X sin*  X cos*  X } , or  Gravity  is  proportional  to  { 1 4-  « sin*  X — sin*  X . cos*  X } . Now  as  Clairaut  8 


b m 


theorem  ii  commonly  understood,  Oiavily  is  proportional  to  { 1 *f  — e . sin*X  } . We  must  then  investigate 


accurately  the  relation  between  e and  m.  In  the  equation  of  (29.)  make  f =:  ■ 


col'/  5 cot*/ 


>,  and  we  find  at  length  . 

coi^/  1 4-  m 


. e.  ,5m 

whence  — = 2 e — ■ ^ * 


If  th«  Fluid 
be  horiMt. 

CWrut’a 
Irw  u 
H«»riy  irue. 


l-(-S-) 

— ^ e*.  Consequently,  according  to  Clairaut's  law.  Gravity  should  be  expressed  by  1 4~  sin*  X ; it 

actually  is  expressed  bv  1 + < sin’  X 


3 f,* 

sin*  X cos'  X.  We  ought  then  to  increase  Gravity  in  the  homogeneous 

✓o  I \ 

For 


spheroid  by  equatorial  Gravity  X sin* X coa’ X — — ^ in  order  to  make  it  follow  Clairauts  low, 
circumstances  similar  to  those  of  the  Earth,  e must  be  taken  — ®nd  the  quantity  to  be  added  ia  about 
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^ equatorial  Gravity  2\ 

Zb30d ^ " Toa)  ^ ' 


I a ma\imuni  when  X — 45^,  and  it  then  is  nearly  Thetir)'. 

Earth  «op< 

«|ua<orial  Gravity  , t . 1 1 ■ .v  . j . 1“"* 

“ a quantity  barely  Mnuhle  in  the  moat  accurate  pendulnm  expenmenU.  tero^nrovi 

When  the  attractive  force  is  wholly  directed  to  Uie  centre, 

Gravity  are 


it  appears  (see  12.)  that  the  resolved  parts  of 

1 II  “f"  y*  **"f"y*i 

Adding  the  squares  of  these,  observing  that  - = ^ / I — e . — + 3 e*  — extracting  the  square 


root,  it  is  found  that  Gravity  is  projiorliunal  to 


1 - 4 e 


6‘ 


+ 14r*.- 


Now  from  the  consideration  that  sin  X ss 


force  in  direction  of  z 


we  And 


6' 


— (I  + 4 e)  cot*X  — 2eooa*X  : 


Gravity 

and  thua  we  obtain  at  length  that  Gravity  is  proportional  to 

I -|-  4 e + 9 ^ sin*  X — 9«*sin*  Xcos*  X. 

But  from  (12.)  “ = whence  c = m = 2 e + 4 e",  = 5 e -f  10  e\  ^ - c = 4 « 

^'62-i-2m  2-j-2m  2 2 

4*  10  and  therefore  Gravity,  according  to  Clairaut's  formula,  ought  to  be  expressed  by 

1 + 4 e-|-  . ain*X. 

We  ought,  therefore,  to  increase  the  actual  Gravity  by  equatorial  Gravity  y.  e*sin'X  (9  cos*X  •(-  1),  in  order  to  (reMai  ih« 

Q ^ J centre, 

brine  it  under  Clairaut’s  law.  The  maximum  value  of  this  is  nearly  -r-  x equatorial  Gravity ; which,  ife  =: r,  CUinui'a 
^ 4 bbO  lewiaaesrly 

is  about  5*1*^*"^*^  . a quantity  as  small  as  that  found  before. 

1 50000 

(72.)  We  may  conclude,  then,  that  the  following  theoretical  results  may  be  considered  as  sufBcien  !\  accurate  Coada^s 
fur  a heterogeneous  fluid  mass  in  the  circumstances  of  the  Earth.  rsfsrS 

The  external  surface  has  the  form  of  an  elliptic  spheroid. 


If  the 
sity  be  ia> 
Batleiy 


At  the  latitude  X Gravity  is  proportional  to  1 -|-  **“*  (wlicre  m is  tlie  proportion  of  eeiUrifugal  force 


to  h«l»n^ 
geneous 
•p  hero  id. 


at  the  Equator  to  Gravily  at  the  Equator,  and  I : 1 -|-  e is  the  proportion  of  the  axes.) 

(73.)  If  a mass  of  different  density  were  placed  any  where  in  the  Fluid  it  is  plain  that  it  would  disturb  all  the  DbiorUace 
laws  that  we  have  fotiiid.  For  n calculation  of  its  effects  we  ^atl  refer  to  a paper  by  Dr.  Young,  in  the  PhU.  pn>d<»c«d  by 
Trans,  for  1819,  from  which  we  extract  the  following  results.  »«»s11ic»m 

Prop.  A.  If  a plumb-line  be  drawn  aside  by  a small  mass  not  far  below  the  Earth’s  surface,  the  distance  of  tiie 

points  where  the  greatest  deviations  arc  produced,  i»  to  the  depth  uf  the  inuM,  as  1.  nufsr«-. 

depth  \ 
dius/  * 


B.  The  sine  of  the  greatest  deviation  = ,385  x 


, disturbing  mass 

where  a = -l- — - , 

Earth  s mass 


and  e z 


Earth's  radius^ 


C.  The  greatest  elevation  of  the  general  surface  above  the  sphere  = — . 

D.  Gravity  at  the  highest  point  will  be  increased  by  ^ 

£.  At  the  place  where  the  greatest  deviation  of  the  plumb-line  is  produced,  the  proportional  increase  of  Gravity 

is  to  (he  deviation  (estimated  as  an  arc  to  radius  1)  as  v^2  to  1. 

We  have  conducted  the  theoretical  investigation  of  the  Earth’s  form  by  an  analysis  which,  though  far  from 
elegant,  is  sufficiently  powerful  to  master  this  subject,  and  siiffidcntly  simple  to  be  understood  after  a comniou 
acquaintance  with  the  Differential  Calculus.  The  analysis  of  Laplace  we  have  thought  it  desirable  to  exclude, 
where  it  is  possible  to  succeed  without  its  assistance.  'The  difficulty  of  understanding  the  fmidamental  poiota  of 
that  calculus,  and  the  obscurity  which,  to  those  who  have  given  most  attention  to  it,  has  always  appeared  to  hang 
upon  many  of  iU  application.s,  (see  Phil  Tranz.  1812,  Ac.  and  Cambridge  TraruaeUom^  vol.  iii.)  will  serve  for 
our  apology.  We  have  thus  lost  some  of  Laplace’s  results,  (especially  those  relating  to  the  form  of  a Fluid 
spread  over  an  irregular  solid  ;)  but  we  have  thought  it  better  to  give  them  up  at  once,  than  to  compose  a treatise 
wbkh.  (o  the  greater  part  of  our  readers,  would  be  (and  (bat  without  necessity)  unintelligible.  The  reader  wbo 

<c  2 
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Fi|r«re  of  wishes  (o  be  acquainted  with  a mlculus  the  must  sin^fular  in  iu  nature,  and  the  most  powerful  in  its  application! 
tbe  K\ith.  ihat  has  ever  appeared,  is  referred  lor  explanation  uiut  examjde  to  our  i'Tssay  KL.KcraiciTV.  or  to  the  Vth  Book  of 
the  Mecanii^ue  Cetetif. 


Delennhia* 
tioo  by 
Gnxieik 
Mawure*. 


.SVefion  3.— On  Mr  Manner  of  determining  ike  Fipire  of  the  Earth  by  Geodetic  MeaturH. 


The  investi^tions  which  we  have  just  gfiven  seem  to  show  that  if  the  Earth  had  been  oH|^inally  fluid,  and  if 
the  different  liquids  of  which  it  coitxiHted  h»d  been  allowed  to  settle  into  a state  of  rest,  and  if  it  had  (hen  become 
anlidifled.  and  had  afterwards  been  subjected  to  no  alteration  of  shape,  its  external  form  would  be  nearly  that  of 
an  oblate  spheroid.  The  ellipticity  of  the  spheroid,  however,  is  not  cieterroined  ; it  has  only  appeared  that  if  the 
Eartli  were  supposed  to  have  been  a homogeneous  Fluid,  (a  thinf?  in  tlie  highest  degree  improbable.)  and  the 
attraction  of  each  molecule  proportional  to  its  mass,  the  proportion  of  the  equatorial  axis  to  the  polar  axis  would 
be  231  ! 230 ; if  the  whole  attraction  were  directccl  to  one  attractive  point  at  the  Earth's  centre,  or  if,  on  the 
same  theory  of  universal  attraction,  the  density  at  the  centre  were  infinitely  greater  than  that  at  any  other  point, 
the  proportion  would  be  bbl  : bHO  ; and  if  (aa  seems  d priori  most  pruluible)  (he  density  increased  gradually  to 
the  centre,  and  if  every  particle  attracted  with  a force  proportional  to  its  mass,  the  proportion  of  the  axes  would 
be  between  these  two. 

Now  it  is  plain  that  none  of  these  suppositions  correspond  exactly  to  the  state  of  the  Earth's  surface.  The 
irregxdarities  in  its  external  form  arc  considerable.  The  height  of  (he  mountains  in  some  parts  is  perhaps  equal 
to  4 of  the  difference  between  the  |K)lar  and  equatorial  semiaxes.  The  depth  of  the  sea  in  many  places  is  possibly 
much  greater.  Still  the  examination  of  the  Earth’s  surface  will  serve  (o  verify  the  corrcctne*^  of  the  general 
principle  of  Oraviiation.  We  may  expect  that  there  will  be  a considerable  approxiinatiou  tu  the  spheroid^  form, 
subject  to  irregtilarities  of  which,  in  some  cases,  the  causes  cannot  be  discovered,  and  in  other  cases  a probable 
explanaiii>n  catt  be  given  by  reference  to  the  form  of  the  neighbouring  mountains  or  the  surrounding  country.  If 
(as  sonic  Pliilusophers  have  supposed)  (he  interior  of  the  Earth  lie  yet  fluid  within  a small  di.stance  of  (he  surface, 
it  is  impossible  that  the  general  form  of  the  Earth  can  differ  very  much  fram  that  of  a fluid  mass. 

The  extent  of  the  watery  covering  of  the  Earth  is  a circumstance  highly  favourable  to  the  agreement  of  the 
calculated  and  observed  forms  of  the  Earth.  We  may  consider  the  sea  as  a Fluid,  acted  on  by  the  attraction  of 
the  solid  part  of  the  Earth,  (whose  form  does  nut  much  differ  from  that  of  equilibrium.)  and  by  the  centrifugal 
force,  and  the  reciprocal  attraction  of  its  own  particles.  The  irregularities  In  the  Earth's  attraction  will  be  very 
mudt  smaller  than  those  of  the  Earth's  form  ; and.  consequently,  (he  irregularity  which  they  produce  in  the  form 
Tlie  theory  y^;||  be  very  much  smaller  than  the  irregularities  in  the  form  of  the  land.  If,  then,  we  refer  our 

«UI  sppty,  measures,  which  must  necessarily  be  made  «m  land,  to  the  surface  of  (he  sea.  we  may  expect  an  agreement  of  the 
theoretical  form  and  the  ascertained  measures  to  very  considerable  exactness, 
the  EsrtV*  It  ia  natural,  therefore,  that  in  making  the  comparison  we  should  begin  by  discussing  the  properties  of  the 
form.  spheroid.  By  combining  w iih  them  a consideration  of  the  practical  exactness  n hich  it  is  possible  lo  attain  in  the 
different  measures,  we  shall  be  able  to  choose  the  kind  of  measure  which  is  best  adapted  l*>  our  purpose.  And  by 
calculating  from  different  combinutions  of  measures  tbe  length  of  the  Earth's  axes  and  the  value  ofiU  ellipticity, 
we  can  infVr,  from  the  agreement  or  discordance  of  the  results,  the  correctness  or  incorrectness  of  our  original 
assumptions. 

We  have  explained  in  the  first  section  the  general  principle  upon  which  the  Earth’s  form  is  axcerlaincd  by 
measures.  If  the  distance  between  (ho  points  can  be  found,  and  if  the  ongle  can  be  found  which  Is  included 
between  the  verticals  drawn  at  these  points,  the  distance  of  the  intersection  of  those  verticals  can  be  found ; and 
this  Is  the  same  as  the  radius  of  curvature  of  the  curve  joining  those  points.  The  lengths  of  the  extensive  area 
^bicli  have  been  used  for  this  piirpojie.  have  always  (with  one  exception)  been  ascertained  by  geodetic  operations 
•nsiir^e  ® general  idea  of  which  wc  refer  (he  reader  to  the  F.ssav  on  TaiaoNoxiRTar,  ^ IX.,  and  which  we  shall 
timnd  utnv  explain  with  greater  minuteness  in  the  following  section.  For  the  mere  measure,  (he  general  direction  of  the 
nemiesUy.  chain  of  triangles,  or  the  direction  of  Uie  line  joining  the  extreme  points,  is  a matter  of  perfect  indifference.  But 
there  are  practical  considerations  which  require  us  to  fix  on  one  of  two  directions.  The  latitudes  of  the  place*  P 
and  Q.  fig.  Ifl.  whether  on  the  same  meridian  or  not,  are  the  complements  of  the  angle*  pVt.  q Qt.  respectively, 
which  are  included  by  the  verticals  at  the  places  and  the  lines  drawn  to  the  celestial  Pole.  And  if  S he  any  star 
which  can  be  observ^  at  both  places  the  angle  *Pp  = «PS-fSP_p,  and  $ Q q ^ tQ  S + SQq;  considering, 
therefore,  the  angles  »Q  #.  *P  t,  as  equal,  the  difference  of  latitudes  is  the  same  as  the  difference  of  S Pyi,  S Q 
That  is,  it  is  (he  same  as  the  difference  of  the  xenilh  distances  of  the  same  star  at  the  two  places,  and  can, 
therefore,  easily  be  found.  Now  if  the  place*  P and  Q be  on  the  same  meridian,  their  verticals  will  intersect  in 
some  point  D.  and  the  difference  of  latitudes,  which  is  the  difference  of  x Q <7  and  iV p,or  (P  r being  parallel  to 
Q g)  the  difference  ofsPr  and  1 P is  equal  lo  r P p.  or  Q D P,  the  angle  contained  by  the  verticals.  Tlie  length 
PQ  being  known  from  measures,  and  the  angle  P D Q,  or  the  difference  of  latitude,  being  found  by  ob.servation8 
of  the  xenith  distances  o^‘  a star,  the  length  of  P D or  Q D,  or  the  radius  of  curvature,  is  found. 

Again,  ifT  and  V.  fig.  19.  be  two  places  on  different  meridians,  and  if  planes  be  drawn  through  these  places, 
and  through  the  axis  A C of  the  Earth,  the  angle  made  by  these  planes  (or  the  difference  of  longitude)  may  be 
determined  astronomically.  For  in  consequence  of  the  inclination  of  the  planes,  the  place  T will  be  brought 
by  the  Earth’s  motion  under  the  celestial  meridian  passing  through  some  known  star  sooner  than  the  place  V ; 
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Figure  of  nnfl  an  the  Earth's  rotatory  motion  U iiniform,  the  Hiflerence  of  ttme  will  serve  to  measure  the  an^le.*  Jf,  then,  Drtrrm'f’** 
(be  Eortb.  compare  by  any  meanb  the  clocks  at  the  two  places,  and  observe  the  times  indicated  by  these  clocks  at  Kmnby 

the  |Ni-s3»a^  of  the  same  star  over  the  meridians,  the  angle  between  the  planes  can  be  ascertained.  Now 
if  instead  of  T we  has-e  a place  f,  who«e  latitude  is  the  same  as  that  of  V,  and  if  we  draw  V W,  I W,  perpen*  > 
dicular  to  the  aaia,  the  angle  between  the  planes  will  be  the  same  as  the  angle  V W /.  The  distance  V t being  oitTcmice 
measured,  and  the  angle  V W f,  or  the  difference  of  longitude  being  found,  the  length  of  V W,  or  f W,  or  the  radius  of  lon^i- 
of  a pamllel,  isfoniKl.  tu(i«  found 

Either  of  these  measures  then  will  give  the  length  ofa  line  that  will  assist  materially  in  determining  the  Earth's 
form  and  dimensions.  But  they  cannot  easily  be  combined.  Both  have  been  extensively  used  ; but  the  difference  ^ 
of  latitude  can  be  ascertuned  with  so  much  greater  accuracy  than  the  difference  of  longitude,  that  measures  of 
the  former  kind  have  generally  been  relied  <»n. 

Now  in  practice  it  is  found  extremely  difficult  to  determine  with  accuracy  the  direction  of  any  one  line  with 
respect  to  the  meridian,  or  the  azimuth  of  any  station  with  respect  to  any  other  station.  We  must,  therefore, 
always  consider  that  we  are  liable  to  a small  uncertainty  in  the  direction  of  a side  of  one  of  the  triangles,  and, 
consequently,  in  the  general  direction  of  the  chain  of  triangles,  which  depends  entirely  on  this  line.  And  we 
must  choose  the  direction  so  that  a small  error  may  produce  the  smallest  possible  effect  in  the  line  to  be 
measured. 

Now,  in  fig.  20,  let  P Q be  the  meridian.  P the  first  extremity  of  the  chain  of  triangles,  X the  last ; lei  X,  x.  ^ 

Y,  y,  be  in  the  circumference  of  a circle  whose  radius  is  P.  Draw  X Q,  xq.  Y R.  y r.  arcs  of  parallels.  From  the 
uncertainty  in  the  direction  of  the  triangles,  it  is  uncertain  periia|>s  whether  X or  x is  the  tnie  situation  of  the  ortnuig;le< 
last  station.  It  is  uncertain,  therefore,  whether  the  point  in  the  meridian  P whose  latitude  is  the  same  as  that  u>  b« 

of  the  last  station,  is  Q or  q.  But  it  is  plain  that  this  uncertainty  is  much  less  than  it  would  l>e  if  Y or  y were  the  inthe 

situation  of  the  la.st  station;  and  that  by  bringing  the  pusiiion  as  near  as  possible  to  the  merklian  PQ.the 
uncertainty  Q q may  be  made  as  small  as  we  please.  The  some,  it  will  readily  be  seen,  is  true  with  respect  to  an  cuUr  to  it. 
arc  measured  nearly  in  the  direction  of  a parallel. 

It  appears,  therefore,  that  we  must  determine  on  measuring  an  arc  either  in  the  direction  of  a meridian,  or  in 
that  of  a parallel ; and  that  when  we  have  chosen  between  these,  we  must  make  the  general  direction  of  the  chain 
of  triangles  coincide  as  nearly  as  possible  with  that  of  the  line  that  we  have  chosen. 

We  shall  now,  from  the  properties  of  the  spheroid,  express  the  length  of  the  linea  above  described  in  terms  of 
the  axes  and  ellipticily  of  the  spheroid. 

Let  fig.  21  be  (he  generating  ellipse  of  the  spheroid,  in  the  poeition  in  which  its  plane  passes  through  the 
place  P ; P M the  normal ; P N,  P \V,  perpendiculars  to  the  axes.  Let  B C = o,  A 0 = 6.  Then  (Conic 
6* 


Sections,  Art.  34.)  N M = ^ C N. 

tr 


Also  P t being  parallel  to  the  axis,  or  in  N P produced,  and  M P beiug 

produced  to  p,  the  angle  pPsorNPM  is  the  colatitude,  and  P M N tiie  latitude  of  P ; call  this  L.  Then  N P 
6' 


= MNunL  = -,  CN.tan  L. 
tr 


6*  b* 

Now  (Conic  Sections,  An.  2fi.)  P N*  = ^ (a*  — C N*)  or  --  C N* 

tr  a* 


(an*  L 


CN*  = 


C N*).  or  6* . C N' . tan*  L •=  tri  6*  - o’  6' . 0 N*.  whence 
a*  o*  cos*  L a*  cos*  L 


Rsciiui  of 

psrsUH  in  n 
■|4i»rotd, 
sxpmMd 
*a  i»f 
the  iatkwie. 


fr*  tan*  L + 

Leto  = *(l+«);  CN  = 6 


6*  sin’  L 4*  cos*  L 6*  -f-  (o’  — 6’)  c<j»*  L’ 
(1  + 2 e + e")  cos 


, nnd  C N Si  ■ 


o’cos  L 


V { *"  — **)  L } ' 

If  we  suppose  e so  small  that  Us  square  may  be  neglected, 


r V - + 2<)  cos  L ^ 

Vl  2 « COS*  L 


s/ 1 + (2  e + <*)  cos*  L 
6cosL(l  4-2e  — e cos*  L)  ; or  6 cos  L ( I -f  e -f-  « sin’  L).  ITiis  is  the  value  of 


P W,  the  radius  of  the  parallel  passing  through  P. 

If  then  D be  the  difference  of  longitude  expressed  in  seconds,  of  (wo  places  on  the  same  parallel,  and  L their  De|re«  of 
latitude,  the  length  of  the  arc  between  them  is  b . cos  L (I  -f-e  -f-  « sin*  L)  D sin  1";  D sin  1''^  being  the  length  ps'vlW  »o 
of  the  arc,  which  with  radius  I subtends  the  angle  D".  The  length  of  the  arc  corresponding  to  a difference  of  terms  of  lit* 
longitude  of  I®  is  6 cos  L (1  + c -f-  ^ 1*)  • 3dd0  . sin  1' ; this  is  called  a dr^rce  of  paralUL 


The  radius  of  curvature  of  the  meridian  is  found  by  the  expression  — 


{-©■( 


i 


b'x 


Buty*  = (a*  — z*),  or  6*x*  + a*y*  — a*6* ; whence  j=  - and  — ^ zz.  — 

'a*  ' dzfl’ydj*  n*y* 

But  we  have  just  found  «*  = C N*  or  P W*  s= 


, where TsC  N.y=  N P.  iwiuiof 

rurvaiar*  uf 
neridiAD  in 
a ftpheroid, 
of  VP'*""' 


curvature  = , X (o*  y*  + 6* 
6*  tr 


and  the  radius 
o*cos*L 


in  itmiB  ut 
ih*  Istiiud*. 


6’  sin*  L -f  COS*  L 


, and 


* 'Hib  aiifte  gny  abo  be  ascertsiaod  ia  other  wsji,  of  wLk-h  wo  ehail  Bfcak  bereafttr. 
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y-=PN-  = NM't^-L=^  CN-.t.„*L  = 


sin*  L 


6*  sin*  L + co^  L 


; whence  the  radius  of  curvature 


/ a*  M _ 

“ ^ a*  ^ \6*  sin*  L + o*  cog*  L/  ~ 


0*6* 


If  a = 6 (1  + e),  the  radius  of  curvature  = • 


6{l  + 2<  + «^ 


(6*  sin*  Lr^-  <**  cos*  L) 


i 


(1  2 e -t-  . cos*  L) 


I ; or  if  e is  so  small  that  e*  may  be  neglected. 


the  expression  becomes  i(l-}-2e— 3e  cos*  L).  or6(l— e+3«  sin*  L.) 
If  then  V and  X*  ore  the  latitudes  of  two  suiions  on  the  aami 


a>  - - - --  same  meridian,  and  if  the  difference  between  X and  X*  be 

not  great,  the  included  arc  msy  be  considered  as  a circular  arc  whose  radius  is  the  radius  of  curvature,  corre- 
sptHjding  to  the  middle  point  between  them,  or  6^1 — e + Sesin*— And  if  X' — X be  expressed  in 
seconds,  the  length  of  the  arc,  subtending  the  angle  X'  — X,  in  a circle  whose  radius  is  1.  will  be  (X'  — X)  sin  l"t 


3600 


and,  therefore,  the  arc  of  meridian  or  the  circular  arc  equal  to  it,  will  be  6 — « + 3 

/ X-f.X'\ 

D««r«t  of  sin  I".  The  length  of  the  arc  corresponding  to  a difference  of  latitudes  of  1°  is  6 I I — e + 3 esm  — ^ — I . 

wmi'Sf  the  sin  V ; this  is  called  a dfgret  of  latitude.  .........  ^ , ir  . 

Iatiitt4«.  If  however,  the  arc  be  consldcrsble  with  respect  to  the  radius,  the  following  process  must  be  used,  ll  two 
normals  be  drawn  at  points  whose  latitudes  are  L and  L -f-  d 1*.  they  will  intersect  at  the  distance  6(1  — f-f-3e 
sin*  L).  Let  a be  the  arc  of  meridian,  d i that  part  included  betwen  the  latitudes  L and  d L,  then  d • — d L x 6 

(1  - « + S«sin*L)  = &<lL  x^l  + 1 - ^ coi  2 «nd»  = * X + I L - ?j!’5in2  Thiseiprw- 

•ioii  givM  ihe  length  of  the  arc  from  the  Equator  to  the  point  whose  latitude  is  L ; if  then  we  pul  X and  X' 
successively  in  place  of  L,  and  uke  the  difference  of  the  eipresaionv  we  shall  have  for  the  length  of  the  nre 
included  between  the  latitudes  X and  X', 


j q.  1 . X'  — X - ^ . sin  2 X'  — sin  2 X^  =:  i ^1  ^ . X'  - X — y cos  X'  + X sin  X'  — X^ 

--=  » (l  +1  - 


X). 


Here  (as  in  all  eipressions  given  by  integration)  it  is  supposed  thalX'  - X is  measured  by  its  proportion  to  the 
radius ; if  eipressed  in  seconds,  we  ought  to  pul  (X'  - X)  sin  1".  and  thus  the  length 

= 6 |i+l.  _ ^.co.xqrx.’i^,^3|  X (X' - X) sin r. 

From  the  former  expression  it  will  he  seen  that  in  an  oblate  spheroid  a degree  of  meridian  (found  by  ranking 
I*  — / — 3600)  near  the  Pole,  is  greater  than  one  near  the  Elquator,  and  that,  generally,  on  increasing  the  latitude 
the  denrees  incase.  The  general  fact  of  the  oblatcness  of  the  Earth  will,  therefore,  be  proved  by  the  augmen. 
talion  S^egrees  in  approaching  the  Pole  ; a diminution  would  show  that  the  Earth’s  form  was  prolate. 

Tho  lenirth  of  the  oils,  and  the  oblaleness,  may  thus  be  found  from  two  measures.  Suppose  X and  X ihi 


The  length  of  the  axis,  and  Ihe  oblalenesa,  may  thus  be  found  Imro  two  meaaures.  emppuM:  » »..u  » the 
latitudes  of  the  extreme  poinu  of  one  arc,  whose  length,  as  determined  by  measurex  — A ; suppose  and  B, 
the  extreme  latitudes  and  measured  length  of  another  arc.  'I'hen 

RIlipticitr  ^ ^ = 6 f 1 - e + 3 e sin’ 

i).wr«inisl  fX'  - X)  sin  1"  \ 2 / 

ffom  l«0  ' ' 

inetiura*  of 
mtridisa 

A B /“  .A' 4- X .->»'  + A 

^ — - = 3 e 6 ( sin*  — ^ — am*  ^ )’ 

(/  - sin  r \ 2 3 / 


(V  - X)  mn  V'  ' 

, A-.  + Sesin’^^^) 

(,' - >.)sin  1"  V S / 


• ■ (X'  — X)  sin  I" 


The  value  of  b will  be  found  nearly  enough  by  neglecting  e in  either  equation ; that  * — p,i  _ x)  ,in  1" 


or 


B 


tl*'  - p)  'in  I '" 


Considering  this  then  as  known,  c 


B 


_ (X'  - X)  r 


Q.'  — ,)  sin  Pr 


3h(^.in’’4-"-.in‘<^^) 

Now,  if  anerrorbhouldbe  committed  in  measuringeither  A or  B,  the  influence  of  this  error  on  the  value  of  e would 
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depend  entirely  on  the  ma^itude  of  the  divisor  S 6 ^sin*  — ^ ^ — sin*  - ^ It  would  be  greatest  when  the  ^*^Tfc** 

\ 2 “ / QfcxUiif 


divisor  was  least ; and  rice  rerso.  The  most  favourable  combinaUun,  or  that  which  would  make  sin* 

X 

fi  u 

— nn*  ■ ^ - jpeatest,  would  be  one  arc  of  which  the  middle  was  under  the  Equator,  and  another  of  which  the 
middle  was  at  the  Pole.  The  latitudes  of  the  middle  points,  or  — and  being  then,  respectively. 


Oeodtlic 
X'  ^ X Metnm. 


90^,  and  0,  the  quantity 


ity  sin*  ^ ^ ^ — sin*  ^ ^ ^ = I.  If 


the  middles  of  the  two  arcs  have  nearly  the  same 


latitude,  the  divisor  will  be  so  small,  and  the  consequent  influence  of  errors  so  great,  that  no  dependence  can 
be  placed  on  the  value  of  e so  determined.  In  general,  the  arcs  should  be  separated  by  as  wide  an  interval  as 
possible.  No  advantage,  however,  is  ntined  by  measuring  an  arc  beyond  the  Equator;  as,  on  any  supposition 
upon  which  investigations  can  be  made,  the  degrees  of  meridian  in  South  latitude  ought  to  be  equal  to  the 
degrees  of  meridian  in  the  same  North  latitude.  It  is  scarcely  necessary  to  mention  that  if  the  arcs  are  long, 
and  measured  with  accuracy,  two  equations  should  be  made  of  the  form 

^ rTT  8>n  V - X) 

M 2 • ■ T • ^ • -xrrr- (• 

and  should  be  rigorously  solved  for  the  determination  of  b and  e. 

An  arc  of  meridian,  and  one  of  parallel,  may  also  be  combined  for  the  same  purpose.  For  from  a measured 
arc  of  meridian  we  shall  base  the  equation 


A=6^l  — e+3«  Bin*  — ^ (X'  — X)  ain  I*. 


And  if  D be  the  difference  of  longitude  (in  seconds)  between  two  places  on  the  same  parallel,  whose  latitude 
= L,  and  if  the  measured  distance  C,  we  shall  have  the  equation 


Whence 


and 


C = 6 cos  L (1  >1^  e + e sill*  L)  D sin  P' 


{V. 


X)  sin  I-' 

A 


D cos  L sin  1' 
C 


, = 6 < (S  sin*  ••  &iti*  L — 2), 


ElUfUicUy 
dttvrajaed^ 
from  s roeai 
•urc  Afs 
meridian 
arc  and  a 
meaaure  of 
an  arc  of 
penile;. 


___  (X'  — X)  sill  1"  D cos  L sin  K D cos  Lain  P*  (X'  — X)  sin  1” 


6 (3  sin* 

As  before,  6 may  be  taken  = 


X 

2" 

A 


sin*  L — 2).  6^2  -J-  L — 3 sin* 


■pr, — TT’T-Tii  ; — r— TTi.  The  denominator  will  be  greatest  wnen 

(X'-Xysml*^  DcosLsml^  ^ 

sin  L is  nearly  = 1 , and  sin  ^ ^ ^ 0,  or  when  the  arc  of  parallel  is  near  the  Pole,  and  that  of  meridian  near  the 

X^  + X 

Equator.  It  will  be  least  when  sin*  L is  nearly  equal  to  3 sii^  . ^ 2;  such  a combination  ought  there- 


fore to  be  avoided.  If  both  arcs  be  measured  in  nearly  the  same  latitude,  the  divisor  is  2 ~ 2 sin*  L,  or  2 cos*  L. 

For  such  measures  a place  near  the  Equator  should  be  chosen. 

In  the  comparison  of  two  arcs  of  meridian,  it  appears  that  the  greatest  divisor  Is  8 6 ; in  the  comparison  of  one 
arc  of  meridian  and  one  of  parallel,  the  greatest  divistir  is  also  3 6.  It  would,  at  first  sight,  appear  that  these 
combinations  were  equally  advantageous.  But,  in  fact,  the  difference  of  longitudes  cannot  be  ascertained  with 
so  great  exactness  as  the  difference  of  latitudes,  and  larger  errors  may  be  expected  in  the  numerator  when  the 
arc  of  parallel  is  used,  than  when  only  arcs  of  meridian  are  employed.  On  this  account  the  principal  reliance  is 
placed  on  the  comparison  of  meridian  arcs.  We  believe  that  two  arcs  of  parallel  have  never  been  compared  ; 
but  it  is  plain  that  if  they  could  be  measured  with  8u6Bcionl  exactness,  two  arcs  parallel  might  be  used  to 
determine  the  axis  and  ellipticity, 

Instead,  however,  of  using  two  measures  in  the  way  which  we  have  described,  every  new  mea.sure,  when  the 
elements  of  the  Earth’s  form  have  been  approximately  determined,  may  be  employed  for  the  purpose  ofKIemenu  of 
correcting  previous  determinations.  TTiis  method  is  now  extensively  used,  as  H bears  great  analogy  with  ihe 
process  commonly  employed  in  correcting  other  astronomical  elements;  we  shall  therefore  describe  it  here. 

By  methods  which  we  shall  discuss  in  the  next  section,  when  two  pcunls  are  connected  by  a chain  of  triangles, 
and  the  latitude  of  one  is  known,  the  latitude  of  the  other  can  be  oalculateil  with  assumed  dimensions  of  the 
Earth.  But  this  latitude  may  also  be  observed ; if  the  observed  latitude  differs  from  (hat  calculated,  it  shows 
that  the  assumed  dimensions  are  erroiieou.s.  Suppose,  now,  6 and  e to  be  the  assumed  axis  and  ellipticity ; 
b + 6b,  and  e + ^ e,  the  real  axis  and  eccentricity ; X*  the  calculated  latitude  of  the  second  point,  X'  £ X'  the 
observed  latitude.  Then  the  first  calculation  being  made  for  a spheroid,  we  have 
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Measured  arc  = 6 -i-  ^ V + X . — jj— ^ X (X'  — X)  sin  I". 

And  as  the  same  are  corresponds  to  llie  observed  latitudes  on  the  apheroid  really  existing  we  have  (ooailUng  ) ^ , 
in  cos  X'  4-  X . in  which  it  makes  no  sensible  dtOcrence) 

Measured  arc  =:  (6  -J-  i 6)  1 1 + — ^1-3  oos  X'  -j-  X . - ) | ^ ^ X*)  sin  1*. 

Taking  the  difference,  and  neglecting  the  products  of  2 6,  2 X',  

0 = { (X'-X)^6+4^V}.^I+|^  - Y .COi  V+\  . .in  1* 

+ 6 (X'  - X)  . CM  X'  + X . ^ »in  !*• 


\ » A “ 


— — sin  X'  .*•  X 

I - 3 . cos  V 4-  X . — 

' X'  — X 

S + e — 3e.eosX'  + X,  — — 


Form  of  Qf  g jj  small) 

«qiMtllOIUof 

coaditioa. 


i X'  f h /I  S ■ 1-  sin  K*  — X\  . 

“=  xTTx  + T + (t  - 2 -T-Tt) 


Kvery  measure  gives  an  rquatinn  of  rondilion  of  this  form;  these  are  to  be  used  in  the  same  manner  as  simitar 
et^uatinns  in  other  astronomical  inTcstigations.  A similar  process  can  be  extended  to  arcs  of  longitude. 

. Hitherto,  in  the  whole  of  this  section,  we  have  supposed  the  Karth’s  form  to  he  a fierfect  spheroid.  W>  shall 

fro^m^hc**  consider  the  indications  which,  using  the  same  observations  and  the  same  measures,  would  show  the 

eKiptic  existence  of  some  deviation  from  that  form. 

fnrio.  If  the  Northern  and  Southern  hemispheres  of  the  Earth  were  dissimilar,  the  radii  of  curvature  in  corresponding 

DiMmiU'  Korth  and  South  latitudes  would  be  unequal,  ami  therefore  the  lengths  of  degrees  in  corres))ondiag  North  and 
tlierft  SBd^*  Sooth  latitudes  would  not  be  the  same.  Conversely,  if  it  U found  that  the  Ien0h  of  a degree  in  any  North 
Soadwm  latitude  is  not  the  same  as  that  in  equal  South  latitude*  we  must  conclude  that  the  Northern  and  Southern  hemU 
hemi-  Spheres  arc  nut  similar, 

•phercs.  if  the  Earth  were  not  a Solid  of  revolution,  the  different  meridians  would  be  different  curves,  and,  therefore,  at 

Karth’s  (he  same  latitude,  but  In  ditirrent  longitudes,  the  degrees  of  meridian  would  be  unequal.  The  par^lels,  also. 

loMorr^  would  Out  be  circles,  and.  consequently,  diffcretil  degrees  of  longitude  on  the  same  parallel  would  have  different 

\»]ut  °Ki.  lengths.  Au  inequality  then  either  in  the  degreea  of  latitude  or  in  those  of  longitude,  depending  on  the  difference 

of  iungitadc,  will  show  that  the  Earth's  form  is  tH)t  one  of  revolntiou. 

But  the  Earth’s  form,  even  though  perfectly  symmetrical,  may  be  formed  by  the  revolution  of  some  figure 
differing  from  the  ellipse.  The  generating  curve  for  instance,  as  A Q D.  fig.  21,  may  project  between  A and  D 
above  the  ellipse  which  has  the  same  axes.  I'his  deviation  of  form  would  be  thus  discovered.  It  is  plain  that 
at  A and  D the  curvattire  is  diminished,  nr  the  radius  of  curvature  increased ; and  at  Q the  curvature  is 
Firm  incrrasetl.  and  the  radius  of  curvature  diminished.  Consequently,  the  length  of  degrees  near  A,  ami  near  D,  is 
rv^uiioa'*  greater,  and  near  Q it  is  less,  than  in  the  elliptic  spheroid.  Jn  the  spheroid  the  degrees  at  Q are  longer  than 
of  a curve  D,  and  shorter  than  tho«e  at  A.  Consequently,  the  difference  of  the  length  of  degrees  at  Q (ind  D is 

dHTcrin;  diminished ; and  the  diffcrenieof  those  at  Q and  A is  increased.  The  ellipticity  (as  is  easily  seen  in  the  formula 

from  ib«  above)  ts  found  by  dividing  the  difference  of  degrees  in  different  latitudes  by  a coefficient  depending  only  on 

rilipw.  latitudes.  This  prr>cess  is  properly  applicable  only  to  an  elliptic  spheroid ; but  if  we  use  it  fur  such  a curve  as 

A Q D,  it  is  clear  that  an  ellipticity  greater  than  the  true  value  will  Iw  fourtd  where  the  difference  of  degreea  is 
greater  than  in  an  ellipse,  and  less  than  the  true  value  where  the  difference  is  less.  Consequently,  by  comparing 
two  arcs  measured  at  D and  Q.  and  using  the  elliptic  formula,  we  should  gel  an  ellipticity  smaller  than  the 
lodksted  frtith ; by  comparing  those  measured  at  Q and  A we  should  get  a value  greater  than  the  truth.  Conversely,  if 
by  ihe  erniw  the  comparison  of  arcs  near  the  Fx^ualor,  and  arcs  in  middle  latitudes,  give  a smaller  value  of  the  elUplicily  than 
^r.von  of  (he  comparison  of  arcs  in  middle  latitudes,  and  arcs  near  (he  Pole,  we  shall  be  rntilleil  to  conclude  that  the 
Earth’s  form  projects  at  middle  latitudes  beyond  the  elliptic  spheroid  which  has  the  same  axes.  If  the  difference 
be  of  the  contrary  kind,  wc  may  conclude  the  Esrth’s  form  to  be  more  flattened  at  middle  latitudes  than  the 
ellipse  which  has  the  same  axes. 


The  aame  deviation  from  the  elliptic  form  might  also  be  discovered  thus.  By  a projection  at  Q above  the 
elliptic  form,  the  degree  of  parallel  passing  through  Q,  would  be  made  greater  than  in  the  ellipse  at  the  same 
compart  latitude.  Suppose  the  latitude  of  Q to  be  45°,  and  suppoac  that  two  meridian  arcs  were  measured  of  which  the 

Hdiati  «tw  middle  points  were  in  latitudes  0°,  and  43°,  respectively.  For  — ; in  the  equatorial  arc  pul  f,  and 

with  an  are  ^ ^ ' **** 

•f  pareJlsl,  Other  and  for  rr— i — : — n,  P'd  g.  Then  the  values  of  the  ellipticity  found  bv  comparing  each  of 

D cos  L stn  1" ' ° in 
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Figxr*  of  (he  meridian  arcs  with  the  arc  of  longitude  would  be  as 
**^-*^*^'  follows : 

by  the  Eouatarial  arc  ^ ^ 

0 0 

by  the  other  2 ^ 

b 

Now  g and  / are  greater  than  in  the  ellipse,  and/'  is 
less.  Tfie  ellipUcity  therefore  given  hy  comparing  the 
arc  of  parallel  with  the  Equatorial  arc  of  meridian,  mighty 
or  might  not,  be  too  great;  but  that  giveit  by  com' 
paring  it  with  the  other  arc  would  certainly  be  much  too 
great.  That  is,  a larger  value  of  ellipUcity  would  be 
found  by  comparing  the  arc  of  f>arallel  with  the  arc  of 
meridian  in  latitude  4h°,  than  by  comparing  it  with 
one  measured  across  the  Equator.  If  then  we  And, 
on  comparing  an  arc  of  parallel  nearly  in  latitude 
45^  with  arcs  of  meridian  near  the  Equator,  and  near 
latitude  Ab*^,  and  applying  the  elliptic  formula,  that 
the  8rst  comparison  gives  a smaller  value  for  the  ellip> 
ticity  than  the  second,  we  may  conclude  that  the  Earth's 
surface  at  latitude  45^18  further  from  the  centre  than  if 
the  form  were  that  of  an  elliptic  s^iheroid. 

Having  thus  explained  the  mode  of  using  measures 
of  meridians  and  parallels  for  the  determination  of  the 
Earth's  Figure,  we  shall  now  prucee<i  to  give  an  account 
of  the  principal  measures  which  have  b^n  made. 

Section  4. — Meamrei  of  Arc*  of  Meridiaru 

It  will  not  be  evpeclod  that  we  should  lay  before  our 
readers  a complete  account  of  all  the  measures  that 
have  been  made.  Our  limits  will  not  allow  this;  nor 
is  it  by  any  means  necesrary.  It  is  our  object  to  give 
such  information  as  will  enable  any  one  to  understand 
the  calculations  of  the  several  arcs,  to  appreciate  their 
cxactnesa,  and  to  estimate  their  importance  as  con* 
ducing  to  our  knowledge  of  the  Earth's  form.  We 
shall  touch  lightly  on  those  measures,  which  though  on 
a large  scale,  have  not  been  conducted  with  the  extreme 
care  requisite  in  such  delicate  operations,  but  we  shall 
describe  fully  the  methods,  and  explain  accurately  the 
theories  of  those  which  have  been  adopted,  almost  by 
general  consent,  as  the  only  ones  proper  to  determine 
the  Figure  of  the  Earth.  For  details  we  must  refer  to 
the  original  accounts. 

Of  the  rough  estimations  of  the  Greek  Astronomers, 
and  the  somewhat  less  rough  measure  of  the  Arabian 
Caliph,  we  have  given  in  the  first  section  as  full  an 
account  as  they  deserve.  The  still  more  accurate  mea- 
sures of  Pemei  and  Norwood  have  received  sufficient 
attention.  As  specimens  of  attempts  made  before 
good  instruments  were  invented,  or  refined  theories 
formed,  they  are  ctirious  ; and  their  results  are  not  so 
inaccurate  as  might,  at  first  sighl,  be  expected.  But 
the  great  principle  of  triangulatiou  was  then  unknown ; 
and  little  reliance  can  be  placed  on  the  measures  in 
which  this  was  not  adopted.  We  shall  commence  with 
a general  account  of  the  melho<ls  followed  in  those 
measures  in  which  triangulation  has  been  used. 

Hie  first  part  in  order  of  calculation  (though  not 
always  the  first  in  order  of  time)  is  the  measure  of  a 
base.  The  method  which  has  generally  been  pursued 
U something  like  this.  The  extremities  being  chosen, 
(the  requisites  of  which  are,  a sufficient  distance,  o-s  four 
4>r  five  miles  on  a pretty  level  plain,  and  the  power  of 
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seeing  the  same  two  signals,  or  at  lca.st  one,  at  each  Nenditn 
extremity,)  a telescope,  mounted  like  a transit  instru-  Mr«aurv» 
ment,  is  placed  at  one  extremity,  and  on  observer,  by 
roeuns  of  it,  is  enabled  to  direct  an  assistant  to  fix 
stakes  in  a straight  horisontal  line,  or  rather  in  a ver* 
tical  plane,  on  the  whole  length  of  the  base  line.  These  '* 

serve  as  guides  in  the  actual  measure.  The  base  is 
sometimeH  measured  roughly  with  a common  chain,  to 
prevent  any  serious  error  of  omUsion  in  the  subse(}uent 
measure,  and  to  point  out  the  places  at  which  it 
necessary  (in  some  methods)  to  fix  posts  for  the  accu- 
rate measure. 

For  this  purpose  fir-rods  were  universally  employed  till 
the  commencement  of  the  English  survey.  From  some 
experiments  mode  by  General  Roy.  it  appeared  that 
they  were  subject  to  considerable  alterations  of  length 
from  moisture;  they  were  laid  aside,  and  glass  tubes 
(and  ultimately  a steel  chain)  employed.  But  the 
reader  must  not  suppose  that  these  alterations  ha<l  ^ 
never  been  observed  before,  or  that  the  base- measures  *"^**“'*’ 
anterior  to  this  time  were  affected  by  the  errors  which 
they  would  occasion.  It  was  usual  in  the  former  mea- 
sures to  keep  an  iron  rod  of  a toise  (a  little  more  than 
a fathom)  in  length,  as  the  real  standard,  and  to  com- 
pare it  several  times  a day  with  the  wooden  rods  with 
which  the  work  was  actually  performed.  As  the  length 
of  the  rods  in  general  was  several  times  that  of  the 
iron  toise,  brass  pins  were  fixed  at  distai>ccs  as  nearly 
as  possible  equal  to  the  length  of  the  standard,  upon 
which  fine  dots  were  made.  The  comparison  was  made 
by  means  of  bcam^cofnpcmt*,  (a  long  rod  having  at 
one  end  a fixed  point  perpendicular  to  its  length,  and 
at  the  other  a point  attached  to  a frame  movable  along 
the  rod  by  means  of  a micrnmeier-screw.)  The  beam^ 
compasses  being  so  adjusted  by  the  standard,  that  the 
distance  between  their  points  was  exactly  a known 
length,  the  fixed  point  was  applied  to  oi»e  of  the  dots 
on  the  wooden  rod,  and  if  the  movable  point  would 
not  touch  another  it  was  moved  by  the  micrometer* 
screw  till  it  came  in  contact,  and  thus  the  difference  oi 
length  was  ascertained  with  great  accuracy.  This  con- 
tinual comparison  was  very  troublesome,  fmi  we  appre- 
hend that  little  has  been  gained  in  point  of  accuracy 
by  the  use  of  (he  subsequent  methods.  When  this  was 
done,  it  is  plain  that  the  measured  length  was  the  san>e 
as  if  it  had  been  effected  with  the  metallic  standard; 
and.  consequently,  the  same  correrlions  for  the  expan- 
sion or  contraction  of  the  metal  from  change  of  temper- 
ature were  necessary. 

Several  rods  being  provided,  they  were  sometimes 
laid  on  the  groutul,  but  more  frequently  were  supported 
on  trestles.  The  end  of  the  first  was  adjusted  to  the 
extremity  of  the  base  hy  a plumb-line  ; the  others  were 
in  some  instances  brought  in  contact;  but  more  Msiuier 
frequently  they  were  plac^  so  as  to  leave  a small  in- 
tervni,  which  was  measured  by  a small  graduate  I 
tongue  or  slider  attached  to  one.  and  which  was  moved 
till  it  touched  the  nexL  Sometimes  all  were  placed 
horizontal  by  a carpenter’s  square,  or  a spirit-level  ; 
then,  if  the  ground  was  not  level,  it  was  necessary  to 
suspend  a plumb-line  from  the  extremity  of  one.  and  to 
make  it  pass  over  a given  point  of  the  next  Some- 
times they  were  inclined  so  as  always  to  bring  the  ends 
in  contact ; then  the  inclination  was  measured,  and 
allowance  made  for  it  afterwards.  One  principle  was 
adopted  in  every  instance,  (except  that  of  the  Engfisli 
chain-measure.)  that  at  least  two  rods  should  be  in  their 
2 D 
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places  when  a Uiird  was  applie«i.  Of  Uie  HiSerent  methods, 
we  cannot  say  that  any  one  is  preferable  to  the  others. 

The  arc  bein^  thus  measurt^.  and  the  reduction  for 
inclination  applied,  (if  the  rods  were  inclined.)  and  the 
correctian  for  temperature  beinir  also  applied,  we  have 
the  sum  of  a series  of  lines  similar  to  the  short  lines  in 
flg.  22,  measured  with  the  standard  bar  at  the  standard 
temperature.  Each  of  these  len^s  ought  now  to  be 
reduced  to  the  projection  on  some  surface  (the  level  of 
the  sea  has  always  l>ern  chosen)  by  lines  drawn  in  the 
direction  ofUravity.  If  r be  the  Earth's  radius  or  the 
radius  of  tlte  surfae'e  of  the  sea,  (which  is  known  nearly 
enough,)  A the  elevation,  the  measured  lengths  must 


l>e  multiplied  by  the  fraction 


r 4-  A* 


or  I .or they 


must  be  diminished  by  the  part  — of  the  w hole,  li  the 


surface  slopes  uniformly,  the  mean  height  may  be 
taken  ; if  it  is  very  irregular,  it  may  be  dixnded  into 
sevenil  parts.  The  reduced  length  a b,  fig.  22.  of  tlic 
base  A B,  Is  now  found ; if  che  length  of  tlie  cliortl  be 

A JI' 

requiml,  it  is  easily  found  by  subtracting 


The  signals  nt  the  principal  stations  have  generally 
been  flagstafis.  poles  supported  by  piles  of  stones, 
pyramids  of  wood,  broad  plates  of  wrKxl  or  metal  with 
a hole  through  which  the  sky  was  visible,  or  Bengal 
lighu ; place<l  for  the  purpose  on  the  same  spot  as  the 
instrument  with  which  the  angles  were  observeil.  Some* 
times  advantage  has  been  taken  of  diurch  spires,  wind* 
mills,  &c..  near  which  the  quailrmnl  or  theodolite  could 
be  placed;  a reduction  is  then  necessary,  to  make  the 
angle  such  as  it  would  hove  been  if  the  instrument  had 
been  placed  exactly  on  the  signal.  Thus,  in  fig.  23, 
yippoae  E and  F signal  station*,  from  which  the  signal 
U has  been  oliserved ; the  instrument  cannot  be  placed 
at  G but  is  placed  at  g;  the  length  Gg,  and  the  angle 
G g E.  G g F,  are  observed.  Tlie  real  angle  E G F is 
greater  than  the  observed  angle  E g F by  G F g — G E g. 


O g 

And  »n  G Fg  = 77-=;  sin  Gf  F,  which  is  easily  calcu* 
It  !• 


lated.  a.s  an  approximate  knowledge  off i Fit  sulficienL 
Similarly  (■  Eg  is  calculated.  Tlius  the  angle  is  found 
which  would  have  l>een  ohscrvctl  at  O. 

The  instruments  which  have  lieen  used  for  measur* 
ing  the  angles  arc  quadranU,  thciRlolitt^,  and  repeating* 
circles.  When  wc  consider  the  various  errors  to  which 
quodranU  are  liable,  it  seems  strange  thot  the  use  of 
whole  circles  should  not  have  been  sooner  introduced. 
But  these  evils  (like  most  others)  can  be  evaded  if 
sufficient  labour  is  bestowed  upon  them.  Tlie  principal 
errors  to  which  they  are  liable  are,  inequality  in  the 
parts  of  the  graduation;  and  eccentricity,  by  which  a 
further  apparent  inequality  is  created,  and  the  pro^rar* 
tion  which  the  whole  arc  bears  to  tlie  circumrcrence  is 
vitiated.  The  last  defect  w as  diKCovcml  anrl  meusurtNl 
by  placing  the  quadrant  in  a situation  where  the  horizon 
was  clear,  and  observ'ing  the  apparent  angular  distance 
from  an  object  A to  uiioiher  B,  from  B to  C,  and  so  rii 
to  A again,  when  the  sum  of  all  ought  to  equal  36U^. 
Tlic  first  Was  found  by  measuring  the  same  angle  on 
different  parts  nf  the  quadrant,  or  by  some  equivalent 
method.  When  these  points  were  attended  to,  we 
doubt  whether  the  defects  peculiar  to  the  quadrant  pro* 


duee  errors  of  any  importance.  The  English  theodo*  Merwliis 
lite  and  the  French  repeating*circle  are  undoubtedly  N«Mur*« 
superior,  chiefly  because  the  art  ofmakinginstruments 
is  improved.  In  respect  of  accuracy  we  should  lie 
inclined  to  prefer  the  theodolite;  but  the  portability  of 
the  repeatiog'circle  U a most  valuable  qtiality,  es|>e- 
cially  in  the  survey  of  a mountainous  country. 

With  the  quadrant  and  the  re|>ealing*ctrclc.  iheangle  Aoct«*  rr- 
conlained  between  two  signals  was  observe*! ; with  the  j 

theodolite,  the  horizontal  angle  was  ol>served,  and  uut 
the  angle  actually  subtended  by  tlic  signals,  except  both 
were  in  the  horizon.  In  some  of  the  earlier  surveys, 
the  true  angles,  unreduced,  were  used,  and  the  length 
of  the  opposite  sides  was  calculated,  and  this  process  was 
continued  through  the  whole  chain  of  iriaiiglea.  F«>r 
the  subsequent  calcululiotis,  however,  it  wss  necessary 
to  reduce  them  to  horizunlal  angles.  Here  It  is  plain 
that  the  sides  of  the  triangles  were  the  actual  lengths 
from  one  station  to  another,  measured  in  !«traight  lines, 
which  would  be  in  general  inclined  to  the  horizon.  But 
in  most  instances  the  observed  angles  have  been  reduced 
to  horizontal  angles  by  the  approximate  method  given 
in  Trioo^OwetrY,  Art.  IKl, ; sometimes  by  rigorous 
calculations  of  the  triangle,  whose  angles  are  at  the 
zenith,  and  the  two  signals.  Tlieii  the  triangles  were 
generally  calculated  as  plane  ones.  Tlie  accuracy  of  cdcuUCun 
the  English  survey  made  the  difi*erence  between  plane  of  irisngles. 
and  spherical  triangles  sensible ; and  the  English  re* 
duce<l  the  spherical  trianc|^e  (o  a plane  one,  whose  sides 
were  the  chords  joining  the  stations,  or  rather  the  pro* 
jections  of  the  stations  on  the  spheroid,  whose  irurl'ace 
is  the  level  of  the  sea,  by  the  formula  in  Trjoonometrv, 

Art.  182.  The  French  calculated  the  triangles  by 
l^endre's  formula,  given  in  Tkioonomztby,  ArL  1B3. 

'Fhe  first  of  these  methods  has  been  used  in  the  whole 
oi'the  English  survey,  and  in  that  of  India ; the  second 
has  commonly  been  employed  on  the  Coutinml  since 
the  year  1780.  The  spherical  excess,  it  must  be  ob* 
served,  is  the  same  on  a spheroid  as  on  a sphere,  where 
the  latitudes  and  difference  of  longitudes  of  the  stations 
are  the  same;  of  this  we  shall  give  a demonstration 
when  we  treat  of  the  delerminatioo  of  differences  of 
longitude. 

The  next  step  is,  to  determioe  the  direction  of  one 
of  Uie  sides  with  regard  to  the  meridian.  The  gcueral 
principle  is  this.  The  error  of  a clock  or  chronometer 
with  respect  either  to  solar  or  to  sidereal  time,  may  he 
found  hy  means  of  a transit*instrument,  or  by  ohserva 
tioiis  of  equal  altitudes,  or  hy  absolute  altitudes  if  the 
latitude  of  the  place  be  well  known.  It  is  easy  to  cal* 
culaie  the  azimuth  of  a star  or  the  Sun  at  any  given 
time;  and,  consequently,  (the  clock-error  being  known.) 
at  any  given  clock-time.  And  if  the  star  or  sun  be 
used  when  near  the  horizon,  the  angle  made  witli 
another  object  will  not  be  much  affected  by  the  uncer- 
tainty of  refraction  At  a signal  station,  therefore,  the 
angle  made  by  another  signal  with  some  celestial  Unly 
near  the  horizon  is  ubservrti,  and  the  time  noted  ; by 
applying  the  clock-error  the  true  time  is  found  ; the 
azimuth  at  the  instant  is  calculated  ; and  by  adding  or 
subtracting  the  observed  angle  the  azimuth  of  the 
station  is  found.  The  I8uii.  at  rising  or  setting,  or  some 
circumpolar  star,  as  Capella,  passing  the  meridian 
l>elow  the  Pole,  has  generally  been  used.  Tlie  azimulh 
of  Polaris,  at  its  extreme  digressions,  has  been  obtverved 
with  a theodolite ; or  (he  distance  of  Polaris  from  a 
signal,  when  apparently  nearest  to  it  or  furthest  from  it 
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Kifur*  of  wilh  a repratinii^'Circle.  TTie  fonncr  method  requirefl 
U>»  eitremely  good  adjii<ttment  of  the  theodolite;  the 

latter,  a very  precise  knowledge  of  the  latitude  and  the 
refraction,  i^e  following  method  seems  preferable 
where  it  is  practicable.  A temporary  mark  is  fixed  as 
neariy  as  possible  in  the  meridian.  A transit-instru- 
ment is  adjusted  upon  it,  and  the  transits  of  stars  at 
different  Polar  distances  are  observed.  The  deviation 
of  the  trandt-instrument,  or  the  azimuth  of  the  mark, 
can  be  determined  thus  with  extreme  accuracy.  By 
means  of  the  theodolite  or  repeating«circle,  the  angle 
between  this  mark  and  one  of  the  signals  ctin  be  ob- 
served. and  thus  its  azimuth  can  be  found.  The  Baron 
de  Zach  has  suggested  the  observation  of  what  he  calls 
circum-meridian  observations  of  the  Sun.  When  the 
Sun  is  near  the  meridian  his  motion  in  azimuth  is  nearly 
uniform,  and  can  easily  be  calculated.  Kepeuted  otv 
servations  can  be  maile ; and  the  time  being  noted,  his 
azimuth  can  be  calculated  more  easily  than  when  he  is 
in  any  other  part  of  his  course.  It  is  necessary  that 
the  clock-error  be  determined  by  transits  of  the  Sun  ; 
for  the  Solar  Tables  (Dclambre's  or  Cariini's)  are  not 
sufficiently  exact  to  give  bis  azimuth  at  a time  deter- 
mined by  transits  of  stars,  and  the  observation  of  equal 
altitudes  is  not  Rufficieiitiy  accurate.  If  night-signals 
can  Iw  used,  the  observation  of  a circtiinpolar  star  under 
the  Pole  would  possess  the  same  advantages  without 
the  name  liabilities  to  error. 

rslculstK'.-)  calculate  the  distance  of  the 

rif  arc  of  parallels  which  pass  through  the  extreme  stations  of 
.nvndiio  the  chain  of  triangles.  This,  in  the  light  in  which  wo 
have  considered  these  measures,  js  the  sole  object  of 
the  Mirvey ; but  in  point  of  foct  nearly  all  the  measures 
of  arcs  have  been  ])arls  <d'  surveys  for  mapping  the 
country.  Perhaps  it  is  owing  to  this  circumstance  that 
the  method  of  parallels  and  perpendiculars  has  been  so 
much  used.  In  the  first  extensive  survey  of  France 
(■•r  which  Picard’s  arc  was  the  beginning,  and  the  arc 
measured  and  remca.sured  by  J.  Cassini  and  Cns-oini 
dcThurya  ci.nitinuatlon)  «n  imaginary  meridian  line 
was  drawn  through  Paris,  and  lines  perpendicular  to  it 
were  drawn  across  the  kingtiom  at  intervals  of  60, QUO 
totses.  and  chains  o(  iriangles  wefc  carried  ns  nearly  as 
|K)ssil>le  along  them  ; which  were  the  foumlatinn  of  the 
grand  survey  of  France.  In  the  Fngltsh  survey,  meri- 
dian lines  were  traced  through  cigfit  of  the  principal 
stations;  and  though  the  course  of  the  triangles  was 
m>t  particularly  directed  by  them,  the  places  of  all  the 
Wrihofof  xtaihms  were  referreil  to  them.  It  is  plain  that  no 
furUieix  method  of  determining  the  situation  of  a place  could 
and  perpvti-  more  cotiveiiictU  tiian  to  give  the  distance  fn>m  the 
diculBn.  fundamental  jioiol  along  a given  line  to  the  foot  of  the 
perpendicular  passing  through  the  point  in  question, 
and  to  give  the  length  of  that  perpendicular;  it  is  in 
fact  the  some  as  giving  the  rectangular  ermrdinates  z 
and  y of  the  point.  It  is  also  convenient  for  the  meri- 
dian measure.  The  only  point  of  importance  to  be 
allendetl  to  is,  that  the  perpendiculars  be  nut  so  long 
that  the  «lllfcrence  between  the  spherical  length  of  the 
sides,  and  their  length  when  pn;»jecletl  on  the  tariircnt 
plane,  (or  rather  the  tangent  cylinder,  which  touches 
the  sphere  in  the  line  In  which  tlie  points  are  referred) 
become  sensible.  This  was  secured  in  the  mapping 
surveys  by  using  several  lines  of  reference  instead  of 
one  ; and  in  the  chain  of  triangles  used  for  a meridian 
measure  there  is  ro  fear  that  the  perpendiculars  will  be 
too  long. 


iy9 


Now  let  fig.  24  rcfiresent  such  a chain  of  triangles  llendiu 
with  the  ]>erpendicular8  drawn  from  the  stations  upon  Mewurei. 
the  meridian  passing  through  one  extremity.  The 
length  of  A B.  and  its  azimuth,  (or  the  angle  HA  6.) 
are  known,  and  therefore,  A b and  b B can  be  found ; 
and  similarly  Ac  and  c C.  Ttirough  B draw  f B A 
parallel  to  b ‘ITie  angle  A B A is  equal  to  B A6,  Diiunceot 
and  CBA  and  CRD  have  been  observed;  hence  f*«iorp«v. 
DBg=.\BA  + CR  A-|-CR  D — 180®  is  known. 

Also  D B is  krw)wn;  and  hence  D g and  g B can  be 
calculated.  Adding  1)  g to  g d or  B A,  which  has  been 
calculated,  we  have  1)  4;  and  adding  g li  to  A A we 
have  A d.  These  can  alio  be  determined  from  the 
position  of  C by  the  length  and  direction  of  the  line 
C D ; and  if  the  two  results  differed  it  would  be  proper 
to  take  the  mean.  Tlien  the  meridian  distance  and 
perpendicular  for  P,  would  be  found  from  those  at  C 
and  D ; and  so  on  to  the  end.  It  must  be  observed 
that  g B A is  not  the  meridian  passing  through  B,  and 
therefore  D B g is  not  the  azimuth  of  D as  seen  from 
B ; it  differs  from  it  by  an  angle  termed  Uu  conver-’ 
genet  of  meridiani,  of  which  we  shall  speak  hereatler. 

We  may  also  remark  that  (here  is  no  inconsistency  in 
taking  into  account  the  spherical  exceas,  while  we  neg- 
lect here  the  difference  between  the  lengths  of  lines  on 
a sphere  or  spheroid,  and  the  corresponding  lines  on  a 
cylinder ; the  former  varies,  cteleru  paribtu,  as  the 
square  of  the  sides,  and  the  latter  as  the  cube,  and 
Iherelbre,  when  the  triangles  are  very  small  in  compa- 
rison with  the  Earth’s  radius,  the  latter  is  smaller  in 
proportion  to  the  quantities  retained  than  the  former. 

Now  let  F be  the  last  of  the  stations.  The  distance 
Ay*  is  not  the  distance  between  the  parallels  passing 
thnmgh  A and  P.  For  produce  A f to  P the  Pole  of 
the  Earth,  and  describe  a small  circle,  F/^,  of  which  P 
is  the  centre.  Then  \f  is  the  real  distance  between  nifferenc# 
U>c  parallels,  and  //’  must  be  subtracted  from  the  between 
ascertuinefl  length  \ f.  'fliia  qiianlity  may  be  calcu-  j>vq>#ndK:i» 
lated  in  the  following  manner.  F/is  part  of  a great 
circle,  (since  it  is  pr^  ilucetl  in  a vertical  plane.)  FJ'  is 
part  of  a parallel.  In  fig.  26,  we  have  represented  the 
chain  of  triangles  on  (he  surface  of  the  sphere,  or  sphe* 
roki;  with  the  plane  of  the  great  circle  F/G  M.  and 
that  of  the  small  circle  Fy'GN,  intersecting  in  the 
straight  line  F m (1.  Fig.  26  represents  the  plane  of 
the  circle  PA;  m is  the  point  at  which  the  radius  of 
the  great  circle  and  the  small  circle  intersect.  Now 
ff  = m /.  tan  f m f =z  mf.  tan/Ke  = r/t/.  tan 
latitude  ofy,*  or=  in  f . tan  latitude  of  F (the  ditT<rrence 
being  very  small.)  Rut  mf  ia  evidently  the  versed 
sine  of  the  arc  of  Vf  to  radius  K f and  therefore 

£71l_. 

Earth’s  diameter  * 


consequently. 


, tan  lat.  of  F 
Karth's  diameter 


We  believe  that  this  would  be  Ute  easiest  way  of  mak- 
ing the  calculation.  But  it  has  generally  beeu  dune 
thus.  From  the  approximate  knowledge  of  the  Earth's 
dimensions  find  the  are  of  a great  drcle  in  degrees  and  • 
minutes  corresponding  to  Uic  length  Fy".  Consider 
PF/as  a right-angitii  spherical  triangle,  of  which  the 
side  py*  will  be  determined  by  this  funiiiila. 


cos  P/= 


CO**  P F 
CO*  F/ 


(TaxaoNouRTRv.  Art,  105.) 

2 i>  2 
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Pijure  irf  Take  Uie  difference  between  PF  uiitl  P/ in  degree*, 
ibe  E«rtli.  and  fruiii  the  assumed  radius  of  the  Earth  convert  it 
into  fathoms,  'iliis  method  appears  troublesome,  it 
requires  logarithms  of?  places;  that  above  would  not 
require  logarithms  of  more  than  4 places. 

CoBver*  We  may  now  easily  see  what  is  meant  by  the  con* 
ffvace  of  vergence  of  meridians.  In  fig  24,  or  25,  join  P P by 

mer>di*M.  ^ ^ of  great  circle.  Then  PF  is  not  perpendicular 
to  Py^  and  therefore  in  fig.  24  it  is  not  parallel  to  P/I 
Ihe  angle  is  easily  found  by  solution  of  Uie  same  sphe- 
rical triangle,  P Ff,  thus,  cos  P F/  = ^ ^ ^ (Taioo- 

KOMKTaT.  Art.  109.)  If  now  (as  frequently  happens) 
the  asimuth  of  B had  been  observed  at  A.  and  that  of 
£ at  F,  and  it  was  desired  to  know  how  nearly  one 
cotneid^  with  the  result  calculated  from  the  other,  the 
process  to  be  used  would  be  this.  Since  y*P  E is 
known,  (by  the  antecedent  calculations.)  and  A F/is 
known,  (by  the  solution  of  the  spherical  triangle  just 
given.)  their  sum  PFE  is  known;  and  this  is  the 
angle  to  be  compared  with  the  observed  asimuth. 
DdtmW»  The  method  invented  by  Delambre,  and  used  in  the 
mettwd  of  rneasure  of  the  French  arc  commenced  in  1792,  and  in 
ealculsiiog  most  of  the  continental  surveys  since  that  lime,  is  cer- 
riJso.  Uinly  more  elegant,  and,  perhaps,  in  some  respects,  more 
convenient  than  that  which  we  have  described.  The 
triangles  were  calculated  as  spherical  triangles,  and 
therefore  the  spherical  excess  was  computed  for  no  other 
purpose  than  to  discover  the  sum  of  the  errors  in  iheob* 
servation  of  the  angles.  Wlien  the  side  a,  and  the  two 
adjacent  angles  B,  C.  of  a triangle  are  known,  and  its 
area  roughly  calculated,  from  which  the  spherical  excess 
X is  Ibund,  then  A = ISO  + x — B — C,  and 


Sin6  = 


Sin  a . sin  B 


8inc  = 


Sin  a . sin  B 


B S A,  B Q A,  equally  inclined  to  the  plane  B P Q 8 ? Meridun 
In  general  they  are  not;  but  we  can  investigate  their  «***»'»♦*• 
difference  thus.  Draw  A o'  perpendicular  from  A on  * 
the  meridian  plane  P B ; and  from  o'  draw  oV, 
perpendicular  to  B8,BQ.  Tins  is  more  clearly  re- 
presented in  fig.  28.  Then  the  plane  Ao' s'  is  perpen- 
dicular to  B S,  and  therefore  the  tangent  of  the  angle 

observed  at  B is  — Similarly  the  tangent  of  the 


Hence  tan  pba  ==  tan  angle 
will  be  absolutely  equal  when 


angle  p 6 a is  — 

a'<t 

at  B X - These 
a’q 

0^9^  = oV;  or  when  the  elevation  of  A actually  ob- 
served at  B is  equal  to  the  depression  which  would 
be  observed  if  the  axis  of  the  the^olite  were  in  the  line 
B Q ; that  is,  if  A be  very  near  the  horizon  of  B.  Hie 
error  of  the  assumption,  that  pbas=  the  angle  ob- 
served at  B.  depends  therefore  entirely  cm  tliis  circum- 
stance, that  a perpendicular  at  A,  when  observed  at 
B.  does  not  appear  perpendicular.  This,  however,  is 
not  discoverable  hy  the  senses  when  assisted  by  the 
best  instrument ; and,  therefore,  we  may  at  once 
assume  that  pba  is  equal  to  the  azimuth  of  A as 
observed  at  B.  Now,  in  the  spherical  triangle  6ap, 
we  have  given  pa  — colatitude  of  A ; bap  = observed 
A B 

azimuth ; o 6 = woosc  delennioation  therefore 
A Q 

requires  a knowledge  of  A Q as  well  as  of  A B (if  the 
form  be  assumed  to  be  elliptical  A Q =s  P V,  in  fig.  10, 
_CN 
“ RN‘ 


• PR  = ^ PR 

tr 


sin  A ' sin  A * 

where  by  Sin  a we  mesn  the  sine  in  the  cirde  whose 
,,  Sina 

radius  =:  R — Earth's  radius.  Now  Sin  a ; 

a 

and  a is  a quantity  whose  logarithm  is  found  easily 
. . . • Sina  . 

from  the  common  tables,  and  log  is  a quantity 

that  varies  very  slowly,  and  can  be  taken  from  a very 
small  table  constructed  for  the  purpose.  Now  the 
general  problem  is  this.  Given  the  Earth's  dimensions 
to  tolerable  accuracy,  the  length  of  A B,  fig.  27,  the 
angle  P A B,  and  the  latitude  of  A,  tn  find  the  differ- 
ence of  latitudes  of  A and  B.  the  distance  of  the 
parallels,  the  difference  of  longitudes,  and  the  angle 
PBA.  Draw  A Q the  normal  at  A.  B S that  at  B. 
As  the  Earth’s  fonn  is  not  spherical,  these  normals  will 
not  (in  general)  meet  the  axis  P 8 in  the  same  point. 
Join  B Q.  A S;  and  suppose  that  a sphere  described 
from  the  centre  Q with  radius  1,  cuts  the  lines  QP, 
Q A.  Q B,  in  p,  a.  b.  The  angle  at  P,  or  the  difference 
of  Icmgiludes  will  be  the  same  as  the  angle  at  p ; that 
observed  at  A will  be  the  same  as  that  at  a,  since  each  is 
Aitmuih  the  inclination  of  the  planes  A Q P,  A Q B ; hut  tlte 
secoed  »ia-  observed  at  B will  not  be  the  same  as  the  angle 

suppose  the  angle  measured  with  a theodo- 
u oa  » vertical ; that  is,  it  must  lie  in 

^h«rc.  the  direction  B S ; consequently  the  angle  which  it 
measures  is  the  angle  made  by  the  planes  B SA,  BSP; 
whereas  p b a is  the  angle  made  by  the  planes  B Q A* 
B Q P.  We  have  now  to  inquire.  Are  the  planet 


• =b(l4'2«  — e cos*  X), 


Vo*  cos*  X + b*  sio*  X 
if  we  neglect  powers  of  the  ellipticity)  and  a small  Ublc 
of  the  value  of  log  A (J  at  different  latitudes  must  be 
made  : it  varies  very  slowly.  Then  solving  the  triangle  Diatac#  of 
as  a spherical  triangle,  for  which  the  method  in  Taioo* 

NOUZTRY,  Art  IS6.  was  generally  used  by  Delambre,  " 
and  is  shorter  than  the  accurate  computation,  we  have 
the  aiamiith  P B A =r  p b a ; and  the  distance  a b"  of 
the  parallels  passing  through  a and  b ; whence  the 
distance  Ab'=AQ  Xob"is  found.  For  a survey  of 
meridian  lines  these  two  determlnaliona  (the  azimuth  of 
A as  seen  from  B.  and  the  distance  in  linear  measure 
between  their  parallels)  are  all  that  are  necessary  ; but 
as  it  is  always  desirable,  and  in  mapping  necessary,  to 
determine  the  latitudes  end  longitudes  of  the  stations, 
on  assumed  dimensions  of  the  Earth,  the  following 
must  alwi  be  calculated.  The  difference  of  lonmlude*  Differene* 
B P A,  which  is  the  san.e  as  bp  a ; and  the  difference  of 
of  UlitudM,  which  i.  obtained  by  dividin^c  the  distance 
betw  een  the  parallels  by  the  radius  of  curvaUtre  of  the 
meridian  at  the  middle  poinl.  or  (in  the  ellipse) 

fl*  b* 

bv 


6 ^1  - e + 3 e sin* 


We  will  remark  here,  once  for  all,  that  the  theory  of 
the  shortest  lines  that  can  be  traced  ou  an  ellipsoid 
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between  two  point*  ba*  no  application  to  the  side*  of 
0«K>drlic  triangle*,  as  some  writers  have  supposed. 
The  lines  which  determine  the  azimuths.  &c.  are  the 
lines  which  represent  the  rays  of  li^bl  passing  from 
one  signal  to  another;  and  light  doe«i  not  move  in  the 
shortest  curves  that  can  be  traced  on  ellipsoids,  but  in 
straight  lines.  In  consequence  of  this,  (as  may  he  ob« 
serr^  in  the  theor)  just  given.)  the  truth  or  falsehood 
of  some  of  our  propositions  will  depend  on  the  relative 
elevation  of  the  signals.  And  in  all  the  more  delicate 
parts  of  the  theory,  we  must  consider  the  signals  as 
being  elevated  above  the  curved  surface.  Thus 
Delambee  treated  the  subject;  aud  thus  it  had  been 
treated  long  before  in  some  masterly  Papers  by  Dalby, 
in  the  Phil.  Trant.  for  1791  and  1795.  which  are  tran- 
scribed in  the  first  volume  of  the  Account  of  l/u  Trigo- 
ncTmcfrico/  .Surrey.  If  we  chose  to  take  into  account 
the  terrestrial  refraction,  and  to  suppose  that  refraction 
always  bends  the  light  towards  such  a thorteitt  lint,  we 
ouglit  to  correct  our  results  by  about  y^ih  of  the  dif- 
ference between  them  and  those  obtained  by  the  theory 
that  we  have  rejected ; but  such  a refinement  would 
be  ridiculous. 

We  have  here  given  every  thing  necessary  for  deter- 
mining the  distance  between  the  parallels  passing 
through  the  extreme  stations  of  the  chain  of  triangles ; 
and  the  Geodetic  part  is  completed.  We  now  come  to 
the  Astronomical  determination  of  the  latitudes  at  the 
extremities;  a determination  on  the  accuracy  of  which 
the  exactness  of  the  whole  operation  depends,  and  whose 
difficulties  far  exceed  all  the  difficulties  of  the  other 
determinations 

From  the  description  of  the  general  principle  which 
we  have  given  in  the  1st  section,  and  from  the  for- 
mula in  the  1 1 Id  section,  it  will  appear  that  if  the  dif- 
ference of  latitudes  of  the  extreme  stations  be  accu- 
rately determined,  the  radius  of  curvature  at  the  middle 
point  will  he  known : and.  if  a small  error  be  committed 
ID  fixing  on  the  alteolute  latitudes,  (from  which  the 
latitude  of  the  middle  point  is  found,)  it  will  have 
no  sensible  effect  on  the  resulting  dimensions  of  the 
Earth.  For  if  we  take  the  expression  which  gives  the 
elliplicily  by  comparison  of  two  measured  arcs, 


in  which  the  numerator  is  certainly  small,  and  the 
denominator  is  not  generally  small,  it  is  evident  that 
the  value  of  the  denominator  will  not  be  much  altered 
-p  X 

by  a small  alteration  in  — - — ; fbrinstance,  if 

f + / 

an  error  of  1 in  — ^ would  only  alter  the  denominator 

from  35  6111*45'^  to  3 6 sin*  44^  59'.  But  an  error  in 
— X will  produce  a very  serious  effect  in  the  nume- 
rator; as  if  V — X = 1°,  an  error  of  1'  will  alter 


• X)  sin  1" 


frum 


3«00  .in  r *"s5d0  tin  I" 


or  will 


incre«.  it  bj  ,>.lh  p.rt;  «id  if  S’lUZ. 

(V  - /o'.in  r ‘■y  “'j'  »<»“■ 

effect,  of  the  error  exceed  it  by  .l.ih  pert,  or  the 
resulting  ellipUcity  will  be  »e.en  time.  e»  greet  e.  be-  uapwusi.  ^ 
fore.  In  estimating,  then,  the  accuracy  of  the  ob^ierva* 
tions  fi>r  delennitiiiig  the  latitudes,  we  have  mi  need 
to  inquire  into  the  exactness  of  the  determination  of 
the  absolute  latitudes,  but  only  into  that  of  the  difference 
of  latitudes. 

The  instrument  with  which  the  difference  was  com- 
monly determined  in  the  .surveys  previous  to  1767  is 
the  zenith-sector.  With  this  instrument  the  zenith-dis- 
tance of  stars  that  pass  near  the  zenith  can  be  ascer- 
tained with  great  accuracy.  At  the  two  extremities  of 
an  arc  the  same  stars  were  ob-served  at  their  meridian 
passage;  ami,  without  any  knowledge  of  their  declina- 
tion, the  difference  of  their  zenith  distances  was  found; 
which  is  equal  to  the  difference  of  the  Astronomical 
latitudes.  As  much  of  the  credit  of  several  of  the  mea- 
sures depends  on  the  capability  of  thin  instrument,  we 
shall  give  a general  description  of  it,  and  of  the  method 
of  using  It.  In  fig.  29,  A B is  a bar  of  iron  with  a owners]  de- 
cross-piece C D,  the  whole  In  one  piece.  The  top.  A,  Mripnoa  et 
is  formed  in  such  a way  that  the  instrument  cun  be 
turned  half  round  in  azimuth  when  suspended  at  the  **^*^'- 
top.  and  that  the  bottom  cuu  be  moved  freely  in  the 
directions  DC,  or  CD.  It  might  be  made  as  repre- 
sented in  the  figure;  or  it  might  move  on  a hinge  for 
its  ordinary  motion,  and  in  a swivel  fur  its  azimuthal 
motion.  'Hie  bracket,  or  other  support  E.  on  which  it 
re»U,  is  attached  to  some  firm  part  of  the  building. 

To  the  bar,  A B,  U firmly  attached  a telescope,  F G. 

At  a point  a.  near  A.  is  attached  a plumb-line,  a fl ; 
sometimes  it  is  fastened  at  a point  of  attachment  which 
is  movable,  in  order  that  by  moving  the  point  of  sus- 
pension, the  plumb-line  may  be  made  to  pass  over  a 
fine  dot  at  a.  The  limb,  CD,  is  graduated,  sometimes 
on  a circular  arc,  of  which  a is  the  centre,  and  some- 
times on  a straiglit  line.  L D is  a screw  passing 
through  a block  strongly  connected  with  the  floor,  and 
acting  with  its  point  against  the  end  D of  the  piece 
CD;  and  M N O is  a string  and  weight  pressing  the 
sector  against  the  point  of  the  screw.*  *rhe  method  of 
using  it  is  this.  By  transits,  or  equal  altitudes,  a clock 
is  n^gulated  to  solar  or  sidereal  lime ; and  tlicn.  the 
time  at  which  celestial  bodies  pass  the  meridian  being 
known,  the  meridian  line  is  easily  found  with  luleralile 
correctness.  A cord  is  stretched  across  the  room,  and  of 

this  serves  well  enough  (as  great  accuracy  is  nut  neccs-  ttning  Uie 
sary)  to  direct  the  astronomer  in  fixing  guides  which  tiro>ih-*ec- 
will  compel  the  sector  to  move  in  the  direction  of  the 
meridian.  When  a star  is  to  be  observed,  the  screw 
L D is  turned  till  the  plumb-line  falls  exactly  on  some 
point,  K,  of  the  graduation,  such  that  the  telescope  is 
very  neariy  directed  to  the  star;  and  the  number  ot 


* It  <«ill  readily  be  ut»dt-r«toO'J  th»(  thi«  detcription,  sad  the 

to  it,  are  intended  to  illu-iraU  aaljr  the  feetra}  priociple 
of  tbia  lAOruniist,  aad  that  tnott  of  tb*  details,  wbicb  eta  be  sup- 
plied witboet  diflkuhy  by  ibow  coDversaat  with  icHinineals,  ar* 
wbollj  oiaitted.  Pov  in^iuice,  the  screw  {«nerally  acts  ia  a mot- 
able  piece  wfaich  h daaiped  is  any  eonTceieol  pontioa,  so  as  to 
diminiab  rciy  oaoeb  Uie  rin{*  of  ibe  screw.  Tba  cwiisiruetion  repre 
senieJ  is  ibe  figure  is  probably  the  worst  fonn  ia  which  tbc  lastro- 
■cut  hucvcf  ^en  u«^ 
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luniR  and  fmctions  of  a turn  (as  shown  by  a scale  ami 
divided  head,  not  represented  in  (he  fi^tre)  are  read. 
VV'hen  the  star  enters  the  field  of  view,  the  screw  is 
a^ain  turned,  till  it  appears  to  jrlide  exactly  alon^  the 
wire  fixed  in  the  focus  of  the  eye-^rlass,  and  the  (urns 
and  parts  of  a turn  a|^in  read.  The  motion  of  the 
screw  being  thus  ascertained,  its  value  in  degrees  and 
minutes  is  to  be  added  to  the  value  of  the  graduation. 
K.  and  thus  the  apparent  zenith-distance  of  the  star  is 
found. 

Now.  it  is  evident  that  this  is  not  the  (rue  zenith-dis- 
lance,  except  the  place  of  the  division  0,  be  quite  cor- 
rect. It  is  impossible  to  insure  this;  but  it  is  eas>  to 
see,  that  if  (he  instrument  lie  turtie<l  half  round  in 
azimuth,  and  the  same  observaiiim  made,  the  apparent 
zenith-distance  will  be  jn^t  os  mnch  greater  than  the 
inie,  as  in  the  fc»rmer  oh^ervathm  it  was  less.  The 
mean  of  (he  two  detcrmiiialions  will  be  the  true  zenith- 
distance. 

For  accuracy  it  is  indispensably  necessary,  that  the 
telescope  PG  preserve  the  same  position  with  regard 
to  the  frame  in  the  observations  before  and  after  rever- 
siou.  In  the  best  sectors  this  has  been  secured  by 
omitting  the  bar,  A B.  entirely,  and  attaching  the  limb, 
C I),  to  the  tube  of  the  telescope.  In  several,  instcod 
of  turning  ihe  screw,  LD,  to  bring  (he  wire  upon  the 
star,  (he  wire  is  moved  by  a micrometer-screw  within 
the  telescope.  And  in  some,  a graduated  miralc  slides  in  a 
groove  on  the  arm.  C I),  and  when  the  instrument  has 
been  moved  till  the  star  glides  along  the  middle  wire,  the 
scale  is  moved  hy  a micrometer-screw  till  a division  is 
brought  under  (he  plumb-line,  and  the  reading  of  (he 
micrometer-head  is  (hen  registered. 

We  request  the  reader  to  notice  the  construction  of 
(his  instrument,  l>ecause  all  the  discordances  between 
ancient  and  modern  measuit's  on  the  same  line,  appear 
to  be  owing  to  the  differenee  of<lelerminalions  with  the 
zenith-sector  and  (he  repcatiiig-circle.  We  conless 
that  to  us  it  appears  impossible,  when  the  instrument  is 
made  with  any  reasonable  care,  that  the  error  in  tU 
results  can  be  at  all  serious.  The  stars  observed  are 
in  a part  of  the  heavens  where  the  tremor  and  dancing, 
which  generally  aflret  stars  in  other  positions,  are  sel- 
dom seen;  there  is  no  uncertainty  about  the  ctfects  of 
refraction ; (he  telescope  and  the  whole  instnimeiit  are 
not  subject  to  flexure;  the  variation  of  temperature 
produces  no  scitsihle  elTcct.  We  may  be  excused  for 
reminding  the  reader,  that  not  only  the  existence  hut 
the  magnitude  of  alierrvtion  and  nutation  were  dis- 
covered by  means  of  a zenith-sector,  and  that  subse- 
quent observations  have  added  little  to  (he  accuracy  of 
the  determttialion. 

Hie  rcpeating-circle  was  invented  late  in  the  last 
century,  and  was  first  introduced  to  the  notice  of 
the  scientific  world  by  its  employment  in  the  French 
part  of  the  survey  for  connecting  the  Observatories  of 
Greenwich  and  Paris.  It  was  again  uscrl  in  the  mea- 
sure of  the  arc  from  Dunkirk  to  Barcelona,  conducted 
by  Di'lambre  and  Mechain.  From  this  lime,  it  attained 
among  the  French  a degree  of  popularity  which  can 
hardly  be  imagined.  The  minds  of  Philosophers,  not 
less  than  (hose  of  Politicians,  seem  at  that  period  to 
have  been  distracterl  with  the  idea  of  obtaining  everv 
thing  desirable  by  the  application  of  one  sweeping 
principle.  They  imagined  that  the  efiecls  of  ern»rtol  divi- 
sion and  errors  of  observation  mighi  be  entirely  destroyed 
by  reoeiiiion,  and  that  no  new  error  would  be  intro- 


duced in  their  place.*  And  from  merely  reading  the  M«n<l'iaa 
French  Works  on  Astronomy,  or  almost  any  other  Mwom. 
Science,  published  early  in  the  present  century,  one 
might  almost  imagine  (hat  it  was  impossible  to  make 
an  .Astronomical  or  Optical  observation  without  a repeat- 
ing circle.  This  iiisiniment,  however,  was  never  much 
used  by  English  observers.  Tliis  has  been  remarked 
by  M.  Littrow,  (in  Zach*s  Corrfspondanct  Attrvno- 
miquf,)  with  the  commentary,  **  (he  English  are  a prac- 
tical nation which  we  believe  lo  be  the  true  expla- 
nation. 

One  of  the  first  observations  which  shook  the  credit 
of  (he  rcpeating-circle  occurred  in  the  course  of  the 
French  survey  rd'  1792.  In  consequence  of  the  break- 
ing out  of  a war  between  France  and  Spain,  Mechain, 
who  undertook  (he  survey  of  the  Southern  part  of  the 
chain,  whs  detained  in  Spain.  He  had  before  observed  Discerd- 
Ihe  latitude  of  Fort  Montjouy,  about  a mile  from  Bar-  ofUd- 
celona,  and  he  now  wished  to  repeat  the  observations; 
but  aK  he  was  not  allowed  to  enter  the  fort,  he  observed  ||oaiJ«uy 
the  latitude  of  Barcelona,  and  connected  it  by  a small 
triangulation  with  Montjouy.  The  latitude  of  Mont- 
jouy. thus  obtained,  dilfercd  more  than  3''  from  tliat 
found  by  observation  at  the  place.  The  chagrin  which 
he  felt  after  attem]>ting  in  vain  to  reconcile  these  ob- 
servations, undoubtedly  contributed  to  accelerate  his 
death.  It  was  not  til)  the  nature  of  the  instrument 
was  better  understood  that  Astronomers  had  it  in  (heir 
power  lo  explain  this  apparent  inconsislency. 

ft  is  nowuniversallyacknowlcdged,  tliat  all  repealing-  Conmnt 
circles  ere  liable  to  an  error  which  cannot  be  reinov^  cfrorof  r»- 
by  liny  number  of  re)>etitions,  and  which,  on  that 
accoiint,  is  called  the  constant  error : “ condanU  touU‘ 

Jois  junquh  un  errtain  p*3\nt : car  U fouvent  de 

tranitportrr  rinstrvmeni  tfun  lieu  dans  un  oi//rc,  ou  de 
U demeuier.  pnur  produire  un  changemeiit  dans  U 
rappttrl  malerui  des  pieces,  et  par  suite  une.  variation 
dans  ia  quantite  de  rerreur."*  We  cite  this  |iassage 
from  ail  interesting  Memoir  by  M.  Nicollet  on  the  dis- 
cordances above  mentinned,  in  the  Additions  to  the 
Conn,  des  Temps^  for  IS31.  It  contains  nearly  all  that 
is  known  upon  the  subject  ;t  for  the  causes  of  the  error 
are  still  in  olncurity.  We  beg  to  refer  the  reader  who 
wishes  to  inquire  more  accurately  into  (he  nature  of 
the  rcpeating-circle,  to  a Paper  by  Mr.  Troughlon  in 
the  1st  volume  of  the  Memoirs  of  the  Astronomical 
•SociWy.  The  only  mode  of  observation  which  appears  Probable 
to  be  a probable,  but  not  certain,  method  of  removing  netli-xl  of 
the  error  is,  if  the  latitude  of  a place  is  Ihe  result  iu 

sought,  to  cibsenre  the  zenith-distances  of  stars  pasting 
the  meridian  at  nearly  equal  distances  on  both  sides  of 
the  zenith ; (he  mean  of  the  results  will  probaldy  he 
near  (he  truth. 

To  make  this  more  intelligible  we  shall  give  a simrt 


* It  U uid  to  h>T«  h««n  opiows  ofs  rrlebrsted  Frrtirli  Mallie- 
msltcaan  encaerd  ia  the  uirvey  of  17$?,  that  it  w««  »o  lon|«t  n«ces- 
ury  to  be*to»  any  care  cm  makiaf  tba  thanf^Iec  w«n><Aiidnion«tl.  aa 
all  pcmibility  of  error  in  the  aoflct  would  Im  reow^oJ  by  (ha  UM 
of  the  rcffeatior-eirclc. 

f In  (he  ICj-pnte  ttfi  trmrsux  rtlali/t  a la  rrcowwamgarc*  Ayifno- 
diet  oendmiain  de  Francr,  p>  B6,  M.  UaunKy  ihinlt, 
that  the  coDitant  em>r  is  otiHcrviag  horitooUl  ancles  it  proportional 
to  the  an|:l«.  In  some  caws,  however,  he  admiu  that  tbe  obierTod 
aogirs  rowki  not  be  eorrectvd  by  this  hy{»oibciM».  Tbe  Baron  <k 
2lach  iCarmpomdaner,  vol.  ii.)  meniioai  a repcaiinf-eircle  with 
wbieh  tbe  observed  aofles  dwreawd  coatiniully ; and  Ucelioudy 
iasifluates,  that  if  be  had  coDtiniie-J  the  repetition  of  observalioat  ch 
a right  aae'e  foe  aeveral  years  be  should  have  reduced  it  to  DoiUag. 
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Pig:ur«  at  «eer>unt  of  the  mode  of  observinfp  with  this  rnstrumrot. 
the  Etrtli.  {^gs.  30  and  31  represent  it  as  used  for  tindin^  the 
angular  distance  of  two  objects,  A and  B,  in  any  posi- 
'jbser^aiion  Stand,  &c.,  being  omitted  for  dearness.) 

with  the  Both  telescopes  are  movable  on  the  circle,  which  is 
'efwslint*  graduated  on  one  side  only ; and  the  telescope  on  that 
circle.  tide  carries  one,  or  (more  generally)  four  verniers. 

Suppose  now  in  fig.  C,  the  telescope  on  the  gra* 
dualed  side,  is  directed  to  the  object  B,  and  D,  the 
other  telescope,  is  pointed  to  A ; in  this  state  the  ver- 
nier or  verniers  of  C are  read  oiT.  Then  the  whole 
circle  is  turned  iu  its  plane  till  the  telescope  D (which 
remains  damped  to  it)  is  directed  on  B ; and  the 
telescope  C is  then  released  and  turned,  while  (he  circle 
remuins  fixed,  till  it  is  pointed  to  A.  It  is  plain  that 
C has  been  turned  through  an  angle  equal  to  twice  the 
angle  sought  Now  the  whole  circle  must  be  turned 
again  till  C points  to  B.  and  D must  be  tiinied  Uil  it 
Mints  to  A.  Tlien  the  circle  roust  be  turned  again  till 
D points  to  B,  and  C must  be  turned  UU  it  points  to 
A ; when  C will  have  been  turned  through  four  times 
the  arc ; and  by  a repetition  of  this  procc.ss  the  arc  can 
be  multiplied  any  even  number  of  times.  The  general 
nile  is,  to  move  the  circle  only  in  one  direction,  and 
the  teleacopes  only  in  the  opposite  direction.  Two 
observers  are  generally  necessary.  It  is  necessary  to 
read  the  verniers  only  at  the  beginning  and  the  end, 
except  it  is  wished  to  ascertain  whether  the  angles  are 
generally  equal 

ObMrystion  For  observing  lenith-distances  of  stars,  advantage  is 
*114*******'  ® spirit-level  attached  to  the  telescope  U,  and 

with  the  telescope  C only  is  used.  The  verniers  of  C are 

rrpvAiiac-  read,  aud  then  the  whole  circle  is  turned  in  its  plane 
cifcte.  till  C is  pointed  to  the  star  S;  and  D is  moved  on  the 
circle  till  Uie  bubble  of  the  level  E is  either  in  the  mid- 
dle. or  is  so  near  it,  (hat  by  the  divisions  of  the  level 
scales  the  error  can  be  accurately  estimated.  Then  the 
instrument  is  turned  half  round  on  its  vertical  axis,  so 
that,  in  fig.  S3,  the  face  presented  to  the  reader  is  the 
ungradualed  lace;  and  (if  necessary)  the  circle  is 
moved  till  the  level-bubble  is  in  the  same  position  os 
before,  or  else  the  error  is  noted  Then  leaving  the 
circle  aud  D fixed,  C is  released  and  again  pointed  on 
the  star;  aficr  which  it  is  necessary  to  look  to  the 
adjustment  of  the  level.  C hns  now  describe<l  an 
angle  equal  to  twice  the  zenith-distance.  This  (as  be- 
fore) can  be  repeated  any  number  uf  lime.v ; the  motion 
of  tbe  star  in  the  mean  time  must  be  calculated  from 
tlieory.  The  correctness  of  the  whole  de]>ends  on  the 
gTKtdaesK  of  the  level.  If  the  bubble  is  kept  always  at 
the  middle,  two  observers  arc  necessary,  one  to  look 
tlirough  the  telescope,  and  the  other  to  attend  tu  the 
level  If  the  level-scales  are  read  every  time,  a single 
observer  is  sulBcient.  We  prefer  this  mode,  not  only 
08  requiring  fewer  persons,  but  also  as  being  more 
accurate. 

One  circumstance  which  limits  the  u.se  of  the  repeat- 
ing-circle  is  this.  It  u impossible  to  place  the  plane  of 
the  circle  perfectly  vertical  The  error  of  verticality  in 
most  of  the  repeating-drcles  which  we  have  seen* 
cannot  be  easily  ascertained,  (except  by  observing  a 
star,  alternately  by  direct  vision  ami  by  refiection  from 
mercury,  and  marking  the  time  and  azimuth.)  isuppose. 
now,  in  fig.  34,  Z is  the  zenith.  S the  star.  T S the 


* Ta  tom*  of  Rncheobich's  repeauaf.circlea  pnviiiira  if  oiade 

(or  (be  applicalioo  ud  reverfioa  «(  s croM-lartl. 


great  circle  representing  the  plane  in  which  the  circle  Mrrtdian 
and  its  telescope  move  when  the  telescope  is  pointed  to 
S.  On  reversing  the  instrumertt,  'T*  S is  the  |>ositiun  of 
the  plane.  From  Z draw  Z T,  Z T',  perpcndlcubr  to 
TS.T'S.  TnndT  are  the  highest  piunU  of  the 
circle  in  the  two  positions ; and,  consequently,  *J\  or  ob*ervrd 
rather  the  point  cfiiTvspouding  to  it  *n  tlie  circle,  is  the 
same  as  T in  the  other  position.  The  telescope,  there- 
fore, hint  been  moved  through  S T -i-  T S,  op  2 ST; 
and  h.ilf  of  this,  ur  S T,  is  the  estimated  zenith-distance. 

To  find  how  much  this  differs  from  the  true  zcnilh-dis- 


tance,  since  cos  T S ==  we  have 

COB  Z I 

COB  T S — cos  Z S __  I — cos  Z T 
COB  T S -b  cos  Z S I -f  cos  Z T’ 
or 

TS-FZS  ZS-TS  ,ZT 
ta„  .tan-  ^ ; 


ZS-TS  ,ZT 

tan cot  Z S . tan* 


nearly.  If  Z Sis  small,  this  expression  may  become 
considerable.  It  la  necessary,  ilierefore,  to  avoid  ob- 
serving stars  near  the  zeuith,  that  .is  in  tbe  part  of 
the  heavens  most  favourable  for  observation. 

The  smallness  of  the  tele«copes  attarhed  to  the  re- 
peatiiig-circles  diminishes  very  much  the  confidence 
which  we  might  else  be  dispos^  to  place  in  them.  The  rcpraii'tit- 
largest  that  we  have  seen  is  only  24  inches  long.  VVe  eirck  >*ij 
apprehend  that  the  long  telescopes  of  the  zenith-sectors 
made  before  (he  achromatic  object-glass  was  invented, 
would  give  a better  image  of  a star.  The  (elesropeB 
attarhed  to  the  reprating-circle  used  by  Delambre* 
would  not  separate  the  double  star  ^ Ursa*  .Majoris; 

(liese  two  stars  are  distant  1 4'' or  lb".  With  such  a 
telescope,  the  minimum  vitibiU  is  of  course  not  very 
small.  **  However  an  instrument  may  be  constructed, 
or  in  whatever  manner  it  may  be  used,  I have  no  faith 
that  it  can  give  results  nearer  the  truth  than  a quantity 
that  is  visible  in  the  tclesco{>e.**  This  opinion  we  quote 
from  Mr.  Troughton*s  Paper  before  cited  ; and  we  buIh 
scribe  to  it  most  heartily. 

We  know  not  how  fart  the  fiexure  of  the  telescopes  Mayniiadr 
and  the  defects  of  the  level  are  found  to  introfluce  at  itic  con- 
errors  in  the  observations  of  zenith-distances  from  which 
olfservutions  of  horizontal  angles  arc  free ; but  wc 


• \V«  copy  this  fUUinant  from  the  MrnMir  of  M.  Ntcvlkl,  Cons. 
drt  TtMftt,  lUI,  U.  NicnlLet  hw  al«o  altemptoii  to  pro** 

thuthe  teWeope  sUacheJ  toMcchaio'i  cirrt*  wb*  unable  to  W|ifr«l« 
this  star.  This  circle  i*  now  prcoen-cil  hi  tbe  Obferratory  at  Altlan, 
nhere  (through  the  kimlnesw  of  MM.  Cesem  ami  Cariini)  we  lately 
bed  au  opportonity  of  eumioiair  it,  and  of  tryiof  the  tekerwpe  upon 
lb*  Kiar  IB  qaeslioo.  it  effects  the  wparatioo  perfectly  well  W* 
hare  aiace  fuDoJ  in  an  anonymous  Mefoutrof  $reat  ability  inserted  la 
the  PkiJMopktciii  Majfi^xw  for  March  1^29,  hwl  Mechaio  himself 
hail  wiib  ibt*  telescope  observed  ibe  «tar  to  be  double,  sod  bad  pub. 
lisbed  this  obaenatlon  in  tbe  AUnal/iehe  CurrrxpoHdmt  of  Zaeh. 
Tbk  einH*  (made  by  Lenoir)  appeimJ  u»  its  to  ^ of  ««ty  inferior 
worimansbip. 

y It  U the  practice  of  tbe  ablest  mndem  obsenen  with  the  repeal- 
ioj-rirclc  to  utermine  tbe  flexure  of  the  telescope  hj*  ohnervio);  tbe 
an^lar  dislaoce  (ihmw^h  the  reoiih)  between  two  oppositn  maria  hi 
ibe  tame  slraisbt  line  with  the  centre  of  the  instrunietit,  or  between 
the  wires  of  two  rollimatiof  teJeteopes,  which  ha»*  been  adiorted 
one  OB  tbe  other.  The  obeerved  djUance  will  be  leas  ibaa  1H(^'  by 
twice  tbe  effect  of  Aeiurt.  it  is  found  in  (eneral  that  the  tfexure 
produces  an  error  of  several  sec'iod*. 
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ri{{ar«  ol  should  expect  that  such  additional  errors  exist*  and  iHaI 
tiM  E«rth.  their  magnitude  is  sensible.  Now  to  give  an  idea  of  the 
amount  of  errors  in  ohserratioai  of  horizontal  angles, 
we  take  the  first  triangle  in  the  Ophaiiont  Gk<^enqttt$ 
d.  Attrontmiqurt  en  Pihnont  ei  Haroif,  of  which  the 
angles  were  observed  bf  a companv  of  Piemnntese 
officers,  and  by  another  company  of  Austrian  officers. 


SUtiMt. 

II 

9 W} 

z-s 

Anflet  found  by 
(be  PietMBteM. 

8 8 

9 CO 

**S 

Anfl«f  found  by 
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Trflod  ... . 

6 
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2 
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Granier  • . . 

8 

55  26  42  .22 

4 
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Cotombier.. 

6 

42  41  22.70 

3 

43  41  20.99 

Msibods 

piifMMi  in 

J.  CcMiai't 

mesaaia. 


Here  between  two  values  of  the  angle  observed  on 
Mont  Granier.  one  of  which  is  the  mean  of  SO  obser* 
vations,  and  the  other  the  mean  of  49,  we  find  u 
difference  of  more  than  A serious  error,  therefore, 
exists,  which  repetition  has  not  been  able  to  remove. 
But  the  fact  is  that  the  repetitiou  was  useless  ; for  the 
results  of  the  different  series  agree  extremely  well.  The 
smallest  of  the  Piemnntese  results  is  55^  26^  40''.0,  and 
the  greatest  bS**  26'  44".b ; the  smallest  of  the  Austrian 
is  65®  26' 50*'.0,  and  the  greatest  55°26‘  52".  What 
kind  of  corutani  error  existed  in  these  instruments  we 
can  hardly  imagine,  since  in  the  other  angles  the 
difference  is  of  the  opposite  kind.  It  is  true  that  this 
is  (as  far  as  we  have  examined)  the  worst  of  the  trian* 
glcs;  it  is  Ime  also  that  these  instruments  were  not 
repeating-circlea  of  the  usual  construction,  but  repeaU 
ing-theodolites  of  only  eight  inches  diameter.  But  the 
points  which  we  wish  to  impress  on  the  reader  remain, 
that  repeating  instmments  are  subject  to  an  error  which 
cannot  be  removed  by  any  number  of  repetitions,  and 
that  the  amount  of  this  error  is  such  as  to  make  their 
results  unfit  to  be  put  in  competition  with  those  of  a 
good  zenith-sector.  Judging  from  the  agreement  of 
the  observations  with  the  same  instrument  in  the  in<> 
stance  given  above,  we  apprehend  that  the  smallness  of 
the  instruments  has  had  no  effect  on  the  discordance  of 
the  results. 

We  hsve  treated  at  length  on  the  relative  value  of 
the  zenith-sector  and  the  rcpealing-circle,  because  in 
•ome  instances  we  shall  find  different  amplitudes  as- 
signed to  the  same  arc.  according  as  it  has  been  observed 
with  one  or  other  of  tberte  instruments,  and  becau«<e 
some  arcs  which  have  been  absolutely  rejected  by 
writers  on  the  Figure  of  the  Earth  will  a|>(>ear,  when 
the  nature  of  the  instruments  is  examined,  to  be  nearly 
as  trustworthy  as  those  which  they  have  retained.  It 
has  been  so  much  the  fashion  for  some  years  (chiefly 
among  French  writers)  to  extol  the  repeating-drcle,  that 
we  know  no  Work  in  which  the  relative  merits  of  the  two 
instruments  are  stated,  to  which  we  could  refer  the  reader. 

We  shall  now  mention  individually  some  of  the  prin- 
cipal measures. 

In  J.  Cassinfs  mea.sure,  the  bases  were  measured 
with  wooden  rod.s  of  4 tuises  each.  The  angles  were 
observed  with  a quadrant  of  39  inches,  and  un  octant 
of  S6  inches  radius.  For  the  azimuth,  the  clock-errors 
were  determined  by  equal  altitudes  and  transits  of 
Capella  below  the  Pole  were  ob>terved.  Some  of  the 
azimuths,  however,  were  determined  by  observation  of 
the  Sun  at  riaing  and  setting.  The  zenith-distances  of 


stars  were  observed  with  a sector  of  much  greater  are  Merulua 
than  that  which  we  have  described  above.  We  think  Meawifes. 
it  unnecessary  to  allude  further  to  this  measure,  as  it 
gave  no  result  which  is  of  any  use  at  the  present  day. 

In  the  Peruvian  arc,  the  base  was  measured  with  Heth^* 
grrster  care  than  had  before  been  bestowed  on  that 
operation,  but  with  less  than  would  now  satisfy  Astro-  nn7r^ 
nomers.  The  standard  measure  of  France  was  an  iron 
toise  preserved  in  the  Chkteiet ; but  it  was  so  rough 
that  a new  standard  was  necessary ; and  in  fact  that 
used  in  this  measure,  and  called  from  that  circumstance 
the  t0i$e  of  Peru  has  always  been  considered  as  the  real 
standard.  Wooden  rods  were  use<l  for  the  actual 
measure,  and  these  were  compared  with  the  iron  toise 
every  day.  Two  at  least  were  always  in  their  places 
while  the  third  was  moved;  they  were  always  kept  in  a 
horizontal  position.  It  does  not  appear  that  the  ther- 
mometer was  observed  during  the  measure,  but  the 
observers  compared  the  temperature  by  their  bodily 
sensations  with  that  at  other  seasons,  which  had  been 
ascertained  by  the  thermometer ; and  on  this  rough 
estimation,  ths  allowance  for  the  expansion  was 
founded.  The  temperature  to  which  the  measure  was 
reduced  was  13®  of  Reaumur,  or  6I|®  of  Fahrenheit. 

The  expansion  of  the  iron  toise  for  1®  of  temperature 
was  found  in  the  following  elegant  manner,  '^e  toise  Bzpaasien 
was  mounted  on  knife  edges  so  as  to  vibrate  like  a pen-  oi  oaaiUrd 
dultim,  and  another  bar  was  similarly  mounted  so  as  to 
be  synchronous  with  it  at  a givni  temperature.  The 
air  in  the  place  containing  the  toise  was  heated,  in 
consequence  of  which  the  toise  lengthened,  and,  there- 
fore, vibrated  more  slowly  than  the  other  pendulum ; 
by  observing  the  number  of  vibrations  which  elapsed 
before  its  vibrations  coincided  with  Uioso  of  the  pen- 
dulum, the  alteration  of  time  of  oscillation,  and  cons^ 
qiiently  the  alteration  of  length,  was  found ; it  was 
'01 17  line  fur  1®  of  Reaumur.  The  length  of  the  base 
was  6274  toisea,  S inches,  and  2 lines;  this  was  ob- 
tained by  two  measures  which  differed  only  3 inches, 
one  party  beginning  at  one  end,  and  at  the  same  time 
another  party  at  the  other  end.  The  South  end  of  the 
base  was  126  toiscs  higher  than  the  North;  the  base, 
anfl  in  fact  the  whole  measure,  was  corrected  so  as  to 
refer  it  to  the  level  of  the  lowest  extremity  of  the  base. 

The  number  of  principal  triangles  was  33.  The  signals 
were  heaps  of  stones,  pyramids  of  wood,  or  tents  ; the 
angles  were  observed  with  quadrants  of  three  feet  radius. 

The  triangles  were  first  calculated  without  any  reduc- 
tion of  the  observed  angles  to  horizontal  angles,  and 
thus  the  length  of  the  base  of  verificulinc  appeared  to 
be  526t).03  toises : its  measured  length  was  5258.95. 

The  angles  were  then  reduced  to  horizontal  angles ; 
as  the  apparent  elevation  of  one  signal  from  another 
was  sometimes  6®,  this  was  done  not  hy  tn  approxi- 
mate formula,  but  by  accurate  computation  of  the 
spherical  triangle.  Then  the  triangles  were  again  cal- 
culated, and  the  positions  of  the  projections  of  the 
signals  on  the  level  of  the  lowest  end  of  the  base  found 
by  the  method  of  parallels  and  perpendiculars.  The 
azimuths  were  determined  by  observations  of  the  Sun 
near  the  horizon  ; there  were  in  all  about  20  observa- 
tions. Ttie  general  direction  of  the  chain  of  triangles 
made  an  angle  of  about  14®  with  the  meridian,  extend- 
ing from  Norih-Ea.sl  to  South-West.  It  seems  lha- 
Rouguer  calculated  the  series  considering  the  meridians 
through  the  different  points  (on  account  of  the  proxi- 
mity to  the  Equator)  as  perfectly  parallel,  while  La 
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Fi(jttr«  of  Condamine  made  allowance  for  the  conrerg^ence  of 
bAfik.  iiieridiaiis.  Lu  Condainiiie  al«M>  ihoujiht  it  {troper  to 
diininisJ)  the  calculated  lenffth  half  as  much  as  the 
measured  leii{^!i  of  the  second  base  was  less  than  the 
calciilalcd  leii^^th.  Finally  the  distance  of  parallels  of 
the  Observaiuries  erected  near  the  extremities  of  the  arc 
was  found  acconlinf;  to  Bou^uer,  176,94U  loi&es,  accord- 
in » to  Lu  C’omlamiiie  176,9  iiO. 

CoRiinir-  The  dilferencc  of  latitude**  was  ileierndned  by  ohser- 
lion  of  Oie  vations  of  a Aquurii  and  0 Aquila*.  btit  more  particularly 
•#mih-,ec.  ^ Orionis.  Tl>c  sector  which  they  carried  out  with 
radius,  and  had  an  arc  of  30®,  but 
they  soon  found  the  convenience  and  accuracy  of  re* 
duciiijr  the  exient  of  arc.  The  new  arc  they  redivided 
in  a very  inprenious  manner ; and  afterwards  constructed 
another  sector  on  the  same  principle.  It  was  as  follows. 
The  zenith  distance  of  the  star  used  principally  at  the 
Southern  observatory  was  about  1®  4F.  If  the  reader 
will  consider  the  method  of  observing^  with  the  zenith* 
Rector  by  reversion,  as  described  above,  he  will  find  that 
it  is  only  necessary  to  have  two  poiiiu  on  the  limb 
settled  with  great  nccurucy  (one  on  eacli  side  of  the 
centre)  whose  distance  is  nearly  ‘2  X I®  41',  or  3®  22'. 
Now  the  chord  of  the  arc  of  3^  22'  15''  is  .j^th  of  the 
radius.  To  divide  an  assumed  radius  into  19  equal 

tarts  is  not  easy : but  it  is  very  easy,  assuming  the 
ngth  of  the  chord,  to  multiply  it  IS  times,  and  thus 
form  the  radius.  This  they  accordingly  did  ; then  de- 
scribing an  arc  of  a circle,  and  taking  on  it  two  points  at 
the  a>*Niimed  distance,  (he  graduation  wa.s  completed. 
Tlie  observation  was  made  by  moving  the  mslrumetU 
till  the  plumb-line  fell  on  (he  point,  and  a wire  in  the 
field  of  view  of  the  telescope  was  then  moved  by  a 
micrunictcr-scrcw,  till  the  star  was  btsecU'd.  For  the 
Northern  observalorv.  the  zenith-distance  of  the  stars 
l»eing  leas,  they  used  in  the  same  manner  the  arc,  whose 
chonl  = of  (he  radius. 

In  the  first  sector  the  telescope  wa*  connected  with 
the  principal  bar  of  the  sector  by  supports  of  several 
inches  in  length.  'Fhe  cnm.ectiim  appeared  to  be  not 
sufficiently  firm,  and  they  reduced  the  length  of  the  sup* 
ports,  .\fier  numerous  observations  It  still  appeared 
that  the  tele-scope  l>ent  or  deviated  in  some  manner,  and 
that  no  confidence  could  be  placed  in  the  in.slnimenl. 
At  last  Bonguerrivetted  all  the  screws,  and  wrapped  the 
bar  and  televco]K*  round  and  rouiKl  with  iron  wire. 
From  this  time  the  re^sulu  were  perfectly  consistent. 

Another  difficulty  now  presented  it«elf.  If  the  same 
instrument  were  us^  to  determine  the  latitudes  of  both 
extremiiies,  as  the  apparent  places  of  the  stars  would 
change  between  the  observations,  a perfect  acquaintance 
with  their  apparent  motions  was  necessary.  But  the 
laws  and  magnitudes  of  the  newly  discovered  correc- 
tions fur  nutation  and  aberration  were  not  then  suifi- 
cieritly  known  to  enable  them  to  calculate  accurately 
the  apfiarent  places.  But  having  constructed  another 
sector,  they  detennineil  on  observing  the  same  star 
simultaneously  at  both  extremities.  Bouguer  accord* 
ingly  weitt  to  Cotchestpii  (he  Northern  extremity,  and 
La  Cundanune  to  Tarqiil  the  .Southern,  and  at  length  a 
satisfactory  conclusion  was  obtained.  Mure  than  three 
years,  however,  had  been  spent  in  determining  the 
difference  of  latitudes.  They  fixed  on  3°  7*  I*. 

One  reduction  remained.  The  length  of  the  projec- 
tion of  the  arc  on  the  level  of  the  lowest  station  was 
found,  hilt  it  was  nece.ssary  to  find  the  length  of  the 
projection  on  the  level  of  the  sea.  To  ascertain  (he 
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height  of  the  Inwest  station  above  the  sea  was  difficult, 
us  llie  mountains  between  it  ami  the  sea  were  nut 
visible  at  the  coast  ou  account  of  the  constant  fogs 
hanging  on  the  forests  below  (he  mountains.  At  la.st 
(hey  found  tliat  two  of  the  peaks  were  visible  from  an 
island  in  tlic  Kinerald  River ; and  they  finally  succeeded 
in  ascertaining  the  height  of  the  lowest  station  to  be 
1226  toises.  The  length  of  a degree  at  the  level  of  the 
lowest  station  according  to  Lucondamine  was  56,770 
toises,  and  therefijfe  at  the  level  of  the  sea  56,749. 
Bmiguer,  however,  made  it  56.746 ; but  he  observed 
(hat  this  ought  to  l>e  increased  by  seven  toises  on  ac- 
count of  the  expansion  of  the  iron  toise  when  compared 
with  the  wooden  measuring-rods.  Delambre  recalcu- 
lated this  degree;  he  found  the  ditference  of  latitudes 
to  be  3®  7' 3";  and  the  length  of  the  degree  56,737 
toises. 
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We  have  the  advantage  of  possessing  different  ac-  Vslae  »r 
counts  of  this  survey  written  by  persons,  each  of  whom 
had  made  nearly  enough  of  independent  observalions 
to  obtain  a result.  'Tliey  had  calculated  the  observa- 
tions. each  in  his  own  way  ; and  their  personal  friend- 
ship was  not  so  ardent  as  to  prevent  either  of  them  from 
pointing  out  any  thing  unfair  in  the  proceedings  of  the 
utber.  When  to  this  we  add  (hat  it  was  one  part  of 
their  system  to  make  no  important  ol»erva(inn,  if 
possible,  without  witnesses,  it  will  appear  that  this  arc 
is  in  all  respects  worthy  of  cre<lit. 

In  the  Swedish  measure  conducted  by  Maupertuis,  Methods 
Clairaut.  &c.  the  signals  were  commonly  cones  of  barked  punued  it 
trees,  and  the  angles  were  observeil  with  a two  feet  ’!** 
quadrant.  Tlie  ob*erveil  angles  were  reduced  to  liori- 
zonlal  angles.  The  azimuth  tvas  determined  at  Kitlis 
(the  Northern  station)  by  observing  the  Sun's  transit 
over  the  vertical  of  the  next  signal,  the  clock  being  re- 
gulated by  equal  altitudes.  At  I'omea  the  azimuth 
was  found  by  olMerving  the  Sun  near  the  horizon.  The 
arc  was  calculated  by  parallels  ar>d  perpendiculars,  and 
allowance  was  mode  for  (he  diflcrence  between  a smalt 
circle  and  a great  one.  The  base  was  then  measured 
on  the  frozen  river ; eight  rods  were  made  each  of  four 
toises  in  length,  and  were  compared  with  an  iron  toise 
(since  called  the  hite  of  (ht  Norths  and  which  hod  been 
compared  with  that  u*«eti  in  Peru)  at  the  temperature  of 
15®  of  Reaumur  or  65|®  of  Fahrenheit.  The  rods 
were  laid  on  the  snow  ; and  (wo  troops  made  indepen- 
dent mcasurt's  which  differed  but  four  inches.  Tbe 
length  was  74((6  toises  5 feet ; whence  the  distance  be- 
tween the  parallels  of  the  ohservatones  was  found  to  be 
55,u23.4  toises.  1‘he  sector  for  determining  the  differ- 
ence of  latitudes  wa«  made  by  Gritham.  A detailed 
description  of  it  may  l>c  finmd  in  the  Digre  du  Meridien 
tntre  Paris  rt  Amirns  } it  resembled,  in  most  purls,  the 
sector  used  by  Rradley,  now  preserved  in  the  Observa- 
tory of  Greenwich.  'Jlie  telescope  tul>e  (which  was 
large  and  strong,  and  nine  feet  in  length)  was  itself 
the  radius  of  the  sector ; it  carrietl  a limb  of  small  ex- 
tent, the  graduation  of  which  liad  been  carefully  verified. 

ITte  whole  was  moved  by  a micrometer-screw  acting  in 
opposition  to  a weight,  and  aire  was  taken  that  the 
screw  should  always  act  on  the  same  point.  Tlie  sector 
was  not  reversed,  (according  to  the  method  of  using 
this  instrument  described  in  oiir  general  account  of  it.) 
and  thus  the  absolute  zenith-diniaiices  of  the  stars  ob- 
served '-vere  not  delermlneil.  But  as  (he  same  part  of 
the  limb  was  used  in  the  observations  of  (he  same  star 
at  the  two  statiens,  the  difference  of  zenith-dislaoces. 
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and  convqiiCTitly  Ihe  difference  of  latitudeii,  was  found, 
Rubjeelonly  to  fbe  error  which  might  arise  frtim  distiirh- 
ance  in  the  relative  positions  of  the  telescope  um]  the 
limb.  The  iirtnneiiS  of  the  instrument,  (which  comtisted 
of  but  one  piece,)  the  core  used  in  transportiti;  it.  and 
the  agreement  of  the  rcMilts  obtained  after  two  trans- 
portations seem  fully  to  justify  the  Acudemicians  in  thia 
use  of  the  sector.  Before  the  measure  of  the  base  i 
Dniconis  was  ohserved  at  Kittis  andToriiea,  five  times 
at  each  ; the  difference  of  latitude  (neglecting  refrac- 
tion) appeared  to  be  57'  26". 93.  After  the  measure  of 
the  base  a Draconis  was  observed  three  times  at  each 
place;  the  difference  of  latitude  was  57' 30'".42,‘  the 
mean  is  57‘  2S".7.  In  this  estimation,  refraeltoii  was 
not  taken  into  account ; it  ought  therefore  to  Iw  in* 
creased  by  about  0".7.  which  makes  the  difference  of 
latitude  57'  29’'.4.  Con5UK{uent}y  the  length  of  a degree 
is  57,425.5,  We  have  stated  in  the  first  section  that 
the  later  terrestrial  measures  in  the  same  place,  as  far  as 
they  go,  give  results  that  agree  perfccily  with  these.  In 
order  to  make  this  measure  and  thalufSvanberg  agree  in 
all  points,  it  is  necessary  to  suppose  an  error  of  12"  or 
more  in  the  French  observations  of  latitude  at  Kittis. 
From  the  excellence  of  the  instrument,  the  reputation  of 
its  maker,  the  care  and  fidelity  of  the  observers,  as  shown 
in  the  points  that  have  been  examined,  and  the  circum- 
stance of  their  having  re|>eatctl  the  ubservatiuiiK  unrler 
the  fear  that  some  error  had  crept  into  the  first  set,  we 
have  no  hesitation  in  expres.'ing  our  opinion  that  (his  is 
impombtf.  And  we  are  glad  to  find  that  M.  Koseti- 
berger,  after  a careful  examination  of  all  the  observa- 
tions, (see  the  JiironomtMcJie  Nachnehttn,  No.  121, 
122.)  has  come  to  the  same  conclusion.  From  the 
«Hfferciice  of  the  altitudes  »»f  a and  I Draconis,  com- 
pared with  their  known  difference  of  declination,  he  has 
shown  that  the  line  of  toUimation  was  in  the  same 
state  before  the  journey  from  and  after  the  return  to 
Toniea,  as  well  as  before  the  journey  from  and  after  the 
return  to  Kittis.  .5nd  from  oliservatioiis  made  in  France 
with  the  same  instrument,  (see  the  Degrf*  du  Meridian 
entrr  Parit  et  it  appears  that  after  re|)ented 

voyages  the  line  of  collimation  was  not  sensibly  changed. 
The  length  of  the  arc  which  M.  Rosenberger  is  tnclincfl 
to  adopt,  is  55,020.16  toises,  and  the  difference  of  lati- 
tude 57'  30".44  ; whence  I®  = 57,405.02.  The  mean 
latitude  is  66®  19'  37". 

In  the  measure  which  forms  the  prineijial  subject  of 
the  work  entitled  La  Mi-ridunnr  Vkrifiht,  a base  of  6224 
toisea  was  measured  near  I)unkirk,one  of  5094  tfUM^anrar 
Amiens,  one  of  5749  loises  near  Paris,  one  of  7492  near 
Bourges,  one  of  4422  near  Rndex,  and  one  of  7929  loises 
near  Perpignan.  The  Dunkirk  base  crossed  the  entrance 
of  the  harbour.  This  part  was  not  measured,  but  its 
length  was  ascertained  by  drawing  a line  prrpendicuinrto 
the  base,  and  finding  by  trial  the  point  at  which  the  rays 
coming  from  the  signal  made  with  this  perpendicular 
an  angle  of  45®.  The  base  measured  near  Bourges  was 
one  of  the  sides  of  a principal  triangle.  Tlic  ba.se  near 
Paris  (on  the  mad  to  Fuulainblcau)  wa.s  measured  with 
four  iron  rods  of  15  feet  each  ; but  all  the  others  were 
measured  with  fir  nxls.  well  painted,  and  armed  at  the 
ends  with  iron  caps.  'Hiese  wooden  rods  were  18  or  24 
feet  long,  3 or  4 inches  broad,  and  2 inches  thick  ; they 
were  compared  three  times  each  day  with  four  iron  rmls 


• Abont  t*  of  th«  difference  <jf  these  reeulU  depewled  oa  ihe 

leeqeelity  at  iKe  on  ihe  ascertaineil  ia  the  veribcatioo. 


of  3 feel  each,  which  had  been  compared  at  llie  temper-  Memian 
aiure  of  1 4®  of  Reaumur,  (63°  of  Fuhrenheit,'  with  a 5le**urev 
line  of  Id  loises  tracc<i  in  the  »atlf  de  la  Mi'ndUnnf  of 
the  Observatory  at  Paris,  ’fhc  mean  of  the  difference 
was  applicti  as  a correciiun  to  the  length  of  the  wooden 
rods;  it  would  appear  bIm),  (though  we  Imre  not  found 
any  distinct  statement.)  that  a correction  was  applied 
for  the  temperature  of  the  iron  ro<is  at  the  time  of  com- 
paris4m.  In  all  cases  the  rods  were  applied  end  to  ciul 
The  bases  were  meaMireil  at  least  twica : that  near 
Paris  five  times.  In  the  bases  of  Bourges  and  Ro<I^2, 
the  angles  made  by  the  rods  with  the  horizon  were 
observed,  and  allowance  made  fi>r  the  incHiialion. 

I'he  signals  were  genentlly  church-towers,  windmills. 

&c. ; in  a few  insUiices  it  was  found  necessary  to  erect 
posts  or  other  signals  where  no  conspicuous  object 
could  be  found. 

angltui  were  mensureil  with  a (p)adranl  of  two  feet 
radius,  and  were  reducc<I  li»  the  centre  of  the  station. 

The  observed  angles  were  altered  to  make  the  calciilaietl 
lengths  of  the  ba-es  of  verification  and  the  calculated 
azimuth  agree  with  those  observed ; but  in  no  case  did 
the  alteration  exceed  5". 

The  azimuth  of  one  side  of  a triangle  was  determined 
at  each  of  the  principal  stations,  (Dunkirk.  Paris, 

Bourges.  Rml^z.  and  I'erpignan,)  by  observationH  of 
the  Sim  near  the  horizon. 

South  of  Bourges,  the  observed  angles  were  reduced 
to  horizonl:d  angles.  l*he  cHiculutioii  of  the  terrestrial 
arc  of  meridian  was  made  hy  the  method  of  parallels 
and  perpcndiculant. 

The  sector  for  celestial  observations  was  of  6 feet 
radius,  and  had  an  arc  of  50®,  divided  by  means  of  its 
index.  Tlie  general  accuracy  nl  the  arc  wa-<'  verified  by 
taking  angles  all  round  the  iMirizoti,  and  uh*>crving 
whether  their  sum  amountHi  to  360^;  ami  the  equality 
of  the  divivtons  by  determining  the  zero  ]ioint  from  ob- 
servations of  different  stars,  'fltc  telescope  hud  an  in- 
temal  mierfimeter.  The  only  stars  on  which  their 
determinations  rest,  are  « Lyr:e,  « Cygui,  « Prtsei,  Ca- 
pella.  7 Draconis.  and  9 Urs«  Majoris.  Each  star  was 
observed  eigiit  or  ten  times  at  each  station ; uikI  the 
sector  was  several  times  reversed  in  the  course  of 
each  series.  The  final  result  was.  that  the  length  of 
the  arc  between  Dunkirk  and  Paris  was  125,431  toi.sea, 
and  its  amplitude  (or  the  difference  of  latitudes  of  (he 
extremities)  2®  1 1'  50".28;  l»elween  Paris  and  Bourges, 

99.990  and  I®  45'  1*'.33  ; !»etween  Bourges  uihI  Rodez, 

155,767  and  2®  43'  51".5;  between  Rod^z  and  Perpi- 
gnan, 94.SU8  and  l°39'll".2.  The  latitude  of  Paris  was 
supposed  lobe  4S°  Stf  10",  or48®5tf  12''.  Of  the  excel- 
lence of  this  measure  we  conceive  there  can  be  no  doubt. 

In  the  survey  conducted  by  Boscovich,  Ihe  bases  were 
mrasurefl  with  wooden  rods  of  27  palms  (about  19  awl  by 
French  feet)  each.  Tliese  were  compaied  continually  Bowovieh. 
(by  rnean-s  of  beam-compasses,  as  described  in  our 
general  account)  with  an  iron  rod  of  9 palms,  that  had 
l*een  measured  by  a Frendi  iron  toise,*  furnUhed  by 
Mairaii.  Corrections  for  temperature  wereapplinl  r the 

* It  if  »uuii  IB  t ‘Kite  to  itw  French  truKlerioa  of  Bo*co*ich'v 
Work,  (hit  this  toi.«c  »h  dutOer  (tiui  the  /vier  Perm  hy  of  « 
line,  mil  shoKev  ihsa  the  tout  mf  tkt  North  by  of  * tine. 

The  Utter  is  the  stoic  es  the  toise  u«e  t in  Ibe  Freorli  err  Inst 
detcribed.  W«  koow  nnl  on  what  saihoritv  tbe  difference  licivteen 
the  turre  uf  Prru  and  the  tout  of  tkt  Sortk  is  ai'  vn  • >•>  rrerr  uUirr 
statement  that  wt  have  se«8  they  ace  i««erted  to  be  et|iuL  See  the 
Aase  dm  Sift/rmm’  .\k'ir%qu^,  tom.  tii.  p.  413;  where  the  comparisoa  of 
Mairan's  toisc  with  Uie  uUten  will  be  found. 
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of  standard  temperature  was  the  aame.  we  presume,  as 
tii»  Kirth.  ihat  adopted  in  the  Peruvian  measure,  or  13’  of  Kenu- 
nuir's  scale.  Tlic  base  near  Rimini  consisted  of  two 
parts,  making;  an  angle  of  170*’  15'^;  a part  of  it 

crossing  a river  was  measured  hy  a triangle.  The  rods 
were  supported  on  trestles ; they  were  not  ]>laced  in 
contact,  but  the  distance  between  their  extremities  waji 
measured.  In  uneven  ground  they  were  placet!  in  a 
horizontal  position;  and  the  end  of  one  md  was  made 
to  touch  a plumb-line  suspended  from  the  end  of  the 
other.  Allowance  was  made  fur  (he  curvature  of  the 
rods  when  it  appeared  sensible.  The  signals  were  a sort 
of  pyramidal  huU,  made  of  large  brm.iches  of  trees. 
Hie  angles  were  measured  with  a quadrant  of  three  feet 
radius,  made  by  a priesL  The  triangles  were  calculated 
in  the  same  manner  as  those  of  Peru.  The  azimuths 
were  determined  by  three  observations  of  the  setting 
Sun  at  Rome,  and  three  at  Rimini.  The  length  of  the 
meridian  arc  was  found  by  parallels  and  perperuliculars, 
calculating  from  the  base  of  Rimini,  to  be  1*23.221.3 
toises.  iSe  sector  for  celestial  observations  (made  by 
the  same  priest)  was  of  nine  feel  radius ; it  was  similar  to 
tliat  descrihe<l  in  our  p^enerol  account,  witli  this  differ* 
encp,  that  the  object-glass  as  well  as  the  eye-piece  of 
the  telescope  were  attached  to  tlie  bar,  and  independent 
of  the  iniermrdiate  tube;  and  that  the  graduations  were 
upon  a straiglit  piece,  sliding  In  a groove  with  a micro- 
meter-serew,  forming,  in  facua  line  of  tangents  divided 
Into  equal  parta  The  bar,  &c.  were  of  iron,  and  the 
slider  of  brass,  and  an  apparatus  was  made  fur  observing 
whether  the  differetice  of  expansion  would  produce  any 
sentahle  effect:  Boscovich  states  that  he  never  fimnd  it 
sensible.  Hie  stars  observed  were  a C'ygtii  and  fi  Ursa: 
Majoris;  the  number  of  observations  43.  Between  the 
first  olmcrvatinns  at  Rome  and  the  obserratimis  at 
Rimini,  the  line  of  collimation  had  altered  its  position 
by  more  than  2';  and  on  repeating  the  observations  at 
Rome,  its  position  was  again  changed.  But  as  the 
seclor*was  reversed  several  times  during  each  series  of 
observations.  Olid  the  results  of  the  different  observa- 
tions of  each  scries  agreed  ver)'  well,  there  seems  no 
reason  for  doubting  the  accuracy  of  the  ultimate  result 
The  mean  ampiiiude  is  2®  9'  47  , whence  1°  = 56,966.3 
toises.  Rut  as  the  Imse  near  Home  was  greater  by  the 
measure  ihari  by  cnlculation.  and  some  of  the  sides  are 
lenglhenetl  by  a different  calculation,  (Boscovich  does  not 
specify  what.)  and  as  some  of  the  celestial  observations 
appeared  preferable  to  the  rest,  Boscovich  adopted  as  the 
length  of  I®,  56,979  toises.  As  Mai  ran’s  toise  was 
shorter  hy  of  a line  than  the  toiH*  of  Peru,  these 
numbers  ouglit  to  be  diminished  by  77^99  whole. 

The  mean  Utitude  Is  42^  59'. 

We  have  given  every  thing  which  seems  nece.ssnry  to 
enable  the  reader  to  judge  of  the  value  of  this  measure. 
Objections  have  Iwcn  made  to  some  parts  of  it  by  tl>e 
Baron  deZach.  {Corrrfpondance  Atironamique,  vol.  vi.) 
The  azinuitii  observed  at  Rimini  was  reobserved  by 
Zach,  and  the  results  differ  more  than  I'.  From  what- 
ever source  it  rise-s,  this  is  of  no  consequence,  as  Uie 
chain  of  triangles  follows  very  nearly  the  direction  of 
the  meridian.  The  same  Astronomer  has  calculated 
from  the  obs<T\  atimis  of  Boscovich  the  latitude  of 
Rimini,  and  finds  that  it  liilf  rs  nearly  4*^  from  that 
which  be  has  determined  by  1 lO  observations  rff  Polaris 
and  a Aquila?  with  a refreating-cirtle.  But  there  is  n 
fallacy  in  ins  mode  of  ub)«crvation.  The  advantage  of 
observing,  with  a repeoting-circle,  stars  on  both  sides  of 
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the  zenith,  consists  in  this;  that  if  the  declinations  of 
these  siars  have  l>een  determined  by  an  instrument 
wliich  has  no  constant  error,  the  constant  error  of  the 
repeating-circle  will  be  eliminated  from  the  result.  But 
the  declinatiun  of  a Aquils  used  by  Zach,  was  deter- 
mined by  tike  same  repeating  circle,  and  differs  from  that 
commonly  used;  consequently,  his  results  are  affected 
with  the  constant  error  which  affects  the  observations  of 
Polaris.  And  as  the  seclor  of  Boscovich  was  rcversied 
three  limes  during  the  observ'atiunsof  a Cygni  at  Rimini, 
and  five  times  during  Ihoae  of  ^ Ursa*  Majoris,  we 
cannot  allow  the  result  to  be  set  aside  fur  any  observa- 
tions made  w ith  a repealing-circle.*  From  the  appear* 
ance  of  the  observations,  and  the  character  of  the  ob- 
server, we  consider  that  great  reliance  may  be  placsd  on 
(he  results  of  this  measure. 


Meridiso 

McMure*. 


The  standard  used  by  Lacaille  was  an  iron  \uiRe,  ||p|i,(,a, 
constructed  by  the  same  artist  who  made  the  loise  of  foll«»ed  ia 
Peru  and  the  tolse  of  the  North.  From  this  was  made  Lsewlle'* 
a woiHien  loise,  terminated  with  brass  plates,  and  exactly 
of  the  «‘aine  leoglh.  By  means  of  these,  the  measuring  GoodJb>p« 
rmls  (fi)ur  fir-rwis,  each  IS  feet  long,  3 inches  broad,  2 ” 

inches  (hick,  and  well  painted)  were  verified  four  times 
each  day.  Nothing  is  mentioned  of  a correction  for 
temperature ; Lacaille  merely  ohservt-s,  that  the  sky 
was  clouded  and  (he  SouUi-Wcst  wind  strong,  and  that 
nothing  was  to  be  feared  on  the  score  of  tcinperalure. 

It  would  seem  that  the  rods  were  laid  on  the  ground: 

Lacaille  himself  made  the  coniact.  Only  four  triangles 
were  used.  The  signals  were  fires,  rocks,  Ac.  The 
angles  were  measured  with  a three-feet  quadrant  j and 
reduced  (n  the  centre  of  the  station  and  to  the  horizontal 
angle.  The  azimuth  was  determined  by  17  observa* 
lions  of  (he  rising  Sun  at  the  Cape  Observatory,  which 
was  the  Souihcrn  extremity  of  Uic  arc.  The  meridian  arc 
was  computed  by  parallels  and  perpetidiculars.  The  am- 
plitude was  determined  from  observations  made  with  the 
same  sector  which  w as  useii  in  the  verificat  ion  of  llieFrench 
meridian.  Sixteen  stars  were  observed  «l  the  Northern 


sialion  (Klipfoiiteyn)  for  six  days,  (he  sector  being  three 
days  in  one  position,  and  three  days  in  the  reversed 
po-sltion.  'I'hc  number  of  observ'ations  at  the  Ca|>e  wus 
more  considerable ; they  are  tn  be  found  in  Lacaillc’a 
Fundamenia  AUronomia.  The  statements  of  Lacaille 
respecting  the  error  of  collimation  (Asiron.  Fuiidp.  158.) 
appear  quite  satisfactory.  The  deduced  amplitude  with 
Lacaiile's  last  corrections  (^Fundamenia,  p.  184.)  was 
1®  13'  17".5;  the  meridian  arc  69,669.1  toises;  whence 
1®=  57,034.4  toises.  Tlie  mean  latitude  33^  19^'. 

It  is  proper  to  remark,  that  Lacaille  was  ao  much 
surprised  at  (his  result,  that  he  repealed  the  measure  of 
the  base  and  all  the  calculations,  'l^lie  ob-*ervatinrkS 
of  terre^lrinl  angles  and  celeittial  zeiiith-disiunces  did 
not  seem  subject  to  any  doubt.  Whatei  er  be  the  con- 
sequence. we  conceive  that  this  measure  must  be  re- 
ceived a.s  equally  certain  (excepting,  perhaps,  some 
doubt  about  the  (rifling  correction  fur  ibe  Icmpcruture 
ill  the  nieaxure  of  the  base)  with  any  of  Ihc  former,  and 
almost  any  of  the  subsequent  measures. 

The  localities  have  since  been  examined  by  Captain 
Kvercst:t  {Atironumical  Trawavtiont,  vol.  i.)  it  ap* 


• W*  tune  joU  feceivwl  (’ihroufti  l*>e  ihe  aulUtr)  Mr. 

Rumkrr'ii  oh«enration<  msH«  at  Paramaiu.  'Hie  diffirrenrt*  of  tht 
l«blu<les  M found  by  lli«  mran  «/  many  rvpeiitiobs  .Sortb  uf  the 
woilh.  and  the  me»n  many  South  of  the  seniih,  15”».  il,* 
inatnimest  la  mt«l«by  JU»cbe*hach 

f We  betievv  that  tf  this  diMinguikhad  oflker  had  not  bre«  pra- 
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Figur*  of  pears  that  there  are  large  mountain  to  the  North* 

ibo  BArth.  Wei«t  of  the  Northern  eitremity.  ami  to  the  South-West 
of  the  Smithcrn  extremity,  the  ctfcct  of  which  would  be  to 
diminish  the  ap|>arent  diflerence  of  latitudes. 

Meiboda  In  Ltcsganig’s  arc,  the  standard  was  an  iron  toise, 
by  compared,  at  the  tcm)H‘rature  of  Reaumur,  (614® 
pahrenheit.)  wUh  the  tow  o f Prru.  The  n>easur!ug  nxl* 
were  each  six  Vienna  fathoms  long,  spliced  like  the 
must  of  a ship;  they  were  laid  on  the  gniuiid,  and 
placed  ill  contact.  The  anglcR  were  observed  with  a 
quadrant  of  9^  feel,  that  had  been  carefully  verihed ; 
they  were  retluced  to  horizontal  angles.  The  azimuth 
was  determined  by  observations  of  the  Sun  near  the 
horizon.  The  meridian  arc  was  calculiited  by  parallels 
anil  pcrpendiciilurs.  The  sector  of  10  feet  radius  was 
similar  in  all  respects  to  that  of  lioscovich  ; its  divisions 
were  venfieil.  The  stars  ohservH  were  « and  ^ .\urigfe, 
« and  i Cygni,  7 Dracoiii«.  and  1 Herculis,  (set  down  as 
^ Drsconis  ;)  each  star  was  ob*.erved  three  or  four  times 
in  esch  position  of  the  sector,  which  was  only  once 
reverr.ed.  'Fite  concluded  amplitude  was  2®  56'  45."5; 
and  the  concluded  are  of  meridian  172.796  Vienna 
fathoms  = 1&S.I49  toises. 

We  have  already  slated  the  reasons  for  rejecting  this 
measure.  If  we  adopt  for  the  Southern  part  of  the  arc 
the  numbers  given  by  the  later  survey,  we  ought  to  in- 
crease the  meridian  arc  by  264  toises  But  it  appears 
from  Zach's  statements,  (who,  however,  is  no  friend  to 
the  Jesuits.)  that  the  astronomical  observations  were 
falsified.  It  wilt  be  better  upon  thewholeto  reject  any 
conclusion  derived  from  this  arc  of  meridian. 

Method*  In  the  survey  maile  by  Bfccaria,  the  base  was 
pgrtite^  in  measured  with  wooden  rods  laid  on  trestles.  Two 
Boccsius  parts  were  addeil  by  triangiilalion.  'Fhe  toise 

n«wiir«.  (compared  at  13®  of  Reaumur  with  the  toiive  of  Peru) 
was  furnished  by  Lacondamiiie  : and  the  correction 
used  for  the  temperature  was  Lacondamtur’s.  The 
signals  In  general  were  posts.  The  angles  (observed 
with  a quadrant  like  llml  of  Boscovich)  were  reduceii  to 
horizontal  angles,  and  these  to  the  angles  formed  by 
the  chords.  The  azimuth  was  observed,  and  the  cal- 
culations made,  as  in  the  last-described  surveys.  The 
sector*  was  nearly  similar  in  construction  lu  that  of 


veiUaii.  by  bw  ab«ruc«  frvrB  Kurope,  (rum  eoanUrnz  Lscaille** 
tcrount  of  the  »urvey.  he  woeW  have  found  that  tomp  otT  his  obyec- 
tiuu  were  without  fuui.datton.  l<u:uUe  slatr*  ibil  the  |{Tn«ind  wai 
cleared  sad  Icrelled  far  lb«  Ww  itKasijre ; be  ■latea  that  the  ia«tre- 
nwQlt  were  bot  ptseed  at  the  centre  of  the  slatiofM,  (which  ea« 
rarely  done  before  the  Knj^uh  suney,)  and  {tm  Ifew  numbers  oecee* 
sary  far  the  reduction*.  Tbe  mavaitude  of  0rei  tisibid  at  the  distanee 
of  4^  miles  need  onl,  perhaps  M so  (real  as  lo  throw  any  Z'fai  ua< 
cerUiDtjr  on  the  ternwtnsl  measure.  Tbe  instability  of  the  obser^'aiuryi 
though  always  iejurinas,  is  of  c<>mparatisely  Ittile  conse«)uenee.  »• 
conceiff,  in  ohicrrauons  w<tb  the  senith-eector,  aad,  with  reasnoabte 
care.  Us  «6ec«  caa  be  ttsily  detected. 

* Hiruuirh  (be  |>oliteiieiS  of  the  Members  raf  (br  Tuna  Academy  «o 
have  been  allowed  to  esamiiie  this  sedor,  wfamh  is  now  preserv^  at 
their  apartments.  We  are  at  a loss  to  raacci*c  how  such  errors  can 
has*  bMD  eommilted  b«  tbow  allnbuted  to  Beccerta's  olwnrations. 
The  iglv  conUininff  tbe  object-gia«s  appears  to  be  Armly  aitarhed  to 
the  bir ; ami  tbe  (di^erNflass,  though  not  quite  tizbt  i*  its  cell,  is  light 
enoitgh  lo  preveot  accidcnlal  derunge'seoi.  This  lube  is  ancoiinected 
with  the  re«l  of  ibc  tube.  Tim  eye«pieca  also  appears  lu  be  firraly 
connected  with  the  bar.  The  object-glaM-tube  pni|ec1s  about  two 
inches  bey»ad  the  hsi  of  its  two  supports,  and  the  eye-piece  ahuut 
four  inches  beyond  tlw  U«l  of  its  supports.  Can  the  weight  of  the 
telescope  tulte  (wcskly  attached  lo  the  axis)  hate  (wished  the  eye- 
piece ? Or  are  the  didnons  of  the  tang<nt-Kaie,  or  the  length  of  the 
radius,  wroagty  cstimatsNl  P Ko  vlber  evplanation  suggests  itself  to 
OS,  It  muM  M rewiarlteti  that  the  wires  in  the  eye-piece,  and  tbe 
plumb-line,  are  wantini : the  pin  fur  the  pluaib-linc  suspeosioo  is  as 


Boscovich.  The  atan  ob«ervrd  were  « and  i Cygni,  Meridian 
and Aurigie : the  oeclor  was  reversed  twice  or  three  Mea*4irrs. 
times  at  each  place.  Tlic  dctnil»  of  the  micrometer 
readings  Ac.  are  nid  given.  The  concluded  diatance 
and  amplitude  were  64.R89.6,  and  1®  7'  44".7I,  the 
extreme  difference  of  the  renulta  frum  the  three  starn 
amounting  only  lo  2'^.  It  is  unnecessary  to  enter  into 
greater  details,  as  the  Rainc  line  hus  aince  been  surveyed 
by  MM.  Plana  and  Carliiii,  abuse  conclusionf<  (which 
we  shall  shortly  give)  are  undoubtedly  more  accurate 
than  thooe  of  Beecaria. 

In  the  measure  of  the  line  lielween  Maryland  and  Mcibo-J* 
Pennsylvania,  by  Mason  and  Dixon,  the  whole  was  tncduiih* 
measured  with  two  rectangular  level*,  or  measuring 
frames.**  As  we  do  not  jwrfectly  understand  Ihe  de- 
scription  of  fhem  given  in  the  Phil.  Tran*.  1768.  we 
shall  copy  it  rer^rm.  **  'Pie  level*  used  in  this 
work  were  each  20  fret  in  length,  and  4 leet  in 
hcigliL  They  were  made  of  pine,  an  inch  thick, 
and  in  form  of  a rectangle ; tbe  breadth  r8'  the  lint- 
tom  board  wax  7^  inches,  that  of  the  top  3 inches, 
of  the  ends  4^  iuches.  and  the  Imttom  nml  top  were 
strenglhencil  with  tioards  firmly  fixed  to  them  at 
right  angles.  Tlie  joints  were  secured  with  plates  of 
iron,  and  the  ends  were  plateil  with  bras.s.  The  [•lumb- 
lines  used  in  setling  them  level  were  3 feel  2 inches-  in 
length,  and  hung  in  Ihe  middle  of  the  levels,  being  se- 
cured in  a tube  from  the  wind,  in  tbe  manner  of  car- 
|ienterb'  levels;  wherefore  we  called  these  by  the  same 
name."  The  levels  were  frequently  compared  with  a 
brass  standard  of  5 feet,  and  the  temperature  was 
noted.  The  allowance  lor  expansion  Miut  taken  from 
Srneaton’s  experiments,  and  the  length  was  reilnced  to 
what  it  would  have  been  if  llie  brass  rod  had  bee  n used 
at  the  temperature  62®  of  Fuhrenbeit.  By  fixing  in  the 
ground  a stake  ssilh  a movable  piece  of  iron,  which 
was  brought  to  a certain  mark  on  each  level,  it  was  easy 
to  observe  whether  one  level  moved  when  the  other  was 
placed  in  front  of  it  The  line  was  carrier!  over  a few 
rivers  by  a triongie.  as  in  the  former  surveys.  For  the 
azimuth,  a clock  was  regulated  by  equal  altitudes,  anr! 
the  clock  time  of  stars'  culminations  lieing  found,  u 
transit-instrument  was  directed  to  them  at  that  instant, 
and  hy  means  of  it  a meridian  mark  was  fixed  ; thus 
the  azimuth  ofa  given  line  i-rmld  befoutid,  or  Ibc  direc- 
tion of  a meridian  could  be  fixed.  The  lines  measured 
were  the  following.  N P.  fig.  35  = 78,290.72  feet,  in 
tiie  direction  of  tbe  meridian  : Pas  2.991  miles  ; this 
line  is  in  such  a direction  that  if  t'onliniied  to  the  length 
of  10’  of  a great  circle,  it  would  meet  the  parallel  of 
latitude  pass'iig  through  l*:aC=45.5  feel,  in  the 
meridian.  C D = 26, 608.06  feet,  in  the  direction  of  the 
meridian.  (TheM>  two  parts  were  measured  separately 
from  a mistake  in  fixing  the  (>oint  C,  which  might  to 
have  l>een  in  the  parallel  of  P.)  O R 1491  feel; 
and  the  angle  C D B = 93^  25'.  B A = 434.01 1.64 
feel,  making  an  angle  of  3'-’ 43' StT' with  the  meridian. 

Hence,  the  distance  of  the  parallels  of  N and  P is 
'48,290.7  feet;  that  of  P and  a,  — 14.1  ; that  of  a and 
C,  45.5  ; that  of  C and  D,  26,608.1  ; that  of  D and  B. 

89.S ; that  of  B and  A (computed  as  described  in  our 


i;oocj  vt  Ihotr  canmooly  useJ.  VN'c  hsvt  bo  heotstion  in  Miying  that  wr 
should  pUce  more  coDAdence  ia  the  olMcrrstioas  made  Winy  careful 
Mr»on  tiidi  tho  ioMrumvnt,  thaa  in  lltose  made  with  M«chstn’i  eircie. 
The  charocter  of  the  etwert«r,  u a appean  to  u*,  can  stone  explsia  the 
erruni  of  ih*  obtertsUotM. 
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general  account)  433,079  8;  whence  (he  dititance  of 
paralleN  of  N and  A la  539.098.8  fi-et.  A*  the  five- 
’ feet  breaa  n>d,  on  compariaun  wiih  the  Royal  Society 'a 
standard,  was  found  to  be  loo  sbori  by 
whole,  the>e  numbers  ought  to  be  diminiKhed  by  19.4; 
and  the  distance  of  the  paralleU  is  538,079.4  fret.  Uy  a 
comparison  of  the  standard  just  mentioned  with  the 
toise  of  Perti,  instituted  on  this  occasion,  h was  found 
that  the  toisc  = 76.734  inches  ; whence  (he  distance  of 
the  parallels  ss  84,147.2  (oises. 

Tiie  observations  of  stars  were  made  with  a six  feet 
sector,  constructed  by  Bird,  in  which  Uie  p1umb*iiiie 
was  made  to  hig.ect  a dot  at  (he  centre  of  the  instrument. 
The  stars  observed  were  a Lyrte,  y Andromede. 
P Peraei,  Persei,  ^ Aurig«,  Castor ; Capella  also  wa.s 
observed,  hut  the  result  diKattreeing  a few  seconds  from 
(hat  given  by  the  others,  was  rejected.  Each  star  was 
observed  at  N and  P,  three  or  four  times  in  each  posi> 
tion  of  the  sector.  The  sector  was  reversed  only  once 
at  each  station.  Finully,  the  difference  nf  latitude  :s  1^ 
28'  44".99,  and  (he  mean  latitude  99°  I'i';  wlience 
1°  s 363,772  feet  = 6U.628.7  falhomH  = 56.988.3 
toises.  The  Royal  Society’s  standard  yard  has  been 
found  by  CapL  Kater  (Phil,  Tran*.  1821)  to  be  longer 
than  Shuckburgh’s  by  .001365  of  an  inch  ; whence  the 
disluDce  of  parallels  is  538,099.8  feet,  and  1°  :=  363,785 
feet  = 60,630.9  fathoms,  by  Shuckburgh’a  standard. 

Tlie  only  chance  of  error  in  this  operation  consists 
(we  conceive)  in  the  possibility  of  losing  in  the  measure 
some  whole  number  of  level 'lengths.  This  was  pro- 
vided against  with  tolerable  certainty  by  previously 
measuring  Uie  whole  line  with  a chain,  and  fixing  posts 
at  certain  d'stances.  Of  the  goodness  of  the  usiruno- 
mical  observations  we  think  there  can  be  no  doubt. 
The  results  of  this  measure  must,  we  think,  be  receiwd 
as  equal  in  authority  to  those  of  any  other  measure. 

The  survey  of  1757.  ctmnecting  the  meridians  of 
Greenwich  and  Paris,  ha.s  sometimes  been  used  in  the 
estimation  of  the  degree  deducerl  from  the  French 
measures.  The  meridian  arc,  of  which  the  Southern 
extremity  is  in  France,  has  sometimes  l>een  a little  ex- 
tended by  taking  Greenwich  fur  its  Northern  termina- 
tion. We  roeniioo  this  only  to  record  our  protest 
against  such  an  extension.  'Fho  chain  of  triangles  con- 
necting the  meridians  runs  East-South-East,  and  Wesl- 
North-West,  and  is  of  considerable  length,  and  conse- 
quently the  smallest  error  in  the  azimuth  (which  it  is 
impossible  to  avoid)  will  produce  a considerable  error 
• m the  length  of  the  meridian  arc. 

The  bases  on  which  the  o|»erauons  of  Delambre  and 
Mechainwere  founded,  (at  Melun  and  Perpignan.)  were 
measured  with  rods  of  platinum.  2 toises  lung,  6 liucs 
broad,  and  I line  thick.  To  each  was  allach<^,  at  one 
en<l,  a rod  of  brass  ; the  proportion  of  the  ex|Mm<iions  of 
brass  and  platiiiiiin  being  known,  the  expansion  of  the 
platinum  rwl  was  inferred  from  the  observed  difference 
of  expan^inn  of  the  two  rods.  This  apparatus  was  en- 
closed ill  a wooden  Imx.  Four  of  these  coiii|>oumI  rml« 
were  used  : they  were  placeil  on  trestles,  not  in  contact, 
the  distance  being  measured  by  u small  slider.  The 
lengths  of  (he  hiiaes  were  expressed  in  mimbcrs  of  the 
length  of  (he  toisc  of  Peru,  taken  at  the  temperature  of 
13°  of  Reaumur,  or  61^’ of  Fahrenheit.*  Allowance 


* AiUier*  hubten  * little  confuNMi  r»«pretinf  th«ee  redttetioa*  (or 
l»m|WnUare,  lh«  resder  n referred  lo  ihe  PkU.  Tnm. 
f«>r  so  sbtlrscl  <i(  sU  the  pimgts  la  the  /feer  4u  Sfttimu  AMrnfue  rv- 


wa-H  made  fur  the  inclination  of  the  bars.  The  bases  MenJian 
consisted  each  of  two  parts,  making  a small  angle.  Hes^unr*. 
TTie  length  of  the  base  of  Melun  was  6075,9  toi&es* 
that  of  Perpignan  6006.25.  Tlie  length  of  (he  latter 
calculated  from  the  former,  through  the  chain  of  trian- 
gles,  differed  only  II  inches  from  the  measured  length. 

'The  angles  were  obscrx'ed  with  rcpeoUng-circles.  The 
triangles  were  calculated  as  spherical  triangles,  by 
DeUmhre’s  method.  (Trioomombthy,  Art.  192.)  Tlie 
azimuths  were  determined  by  observations  of  the  Sun 
near  the  horizon,  and  hy  measures  of  the  angular  dis- 
tance of  a signal  from  the  Pole-star.  (TRioosoMErav, 

Art.  185.*)  The  arc  of  meridian  was  (hen  calculated 
by  the  method  which  (in  our  general  account  of  methods) 
we  have  described  as  Delambrc's.  In  the  prolongation 
of  this  arc  to  Formentera,  the  same  methods  were  used, 
except  that  (he  azimuth  was  ascertaineii  by  transits  as 
described  in  Trioonouf.trv.  Art.  185.  The  latitudes 
were  founri  almost  entirely  hy  obaer\  aliens  of  the  Pole- 
star,  and  ft  Ursic  Minoris  made  with  Lenoir's  repeating- 
circle.  To  give  an  idea  of  the  extent  (o  which  thi^ 
instrument  was  used  in  these  determinations,  it  will  be 
sufficient  to  stale  that  the  latitude  of  Formentera  was 
fixed  by  2500  observations  of  Polaris,  and  1400  of 
ft  Vna:  .Minoris. 

We  have  already  mentioned  the  diM^onl•nce»  in  the 
observations  of  Mechain  at  Barcelona  and  Mnntjouy, 
and  the  doubt  thrown  by  them  on  the  results  of  obscr- 
Tstinns  with  Ihe  rcpeating-drcle.  Tlicy  have  been 
coiiNiilered  by  M.  Nicollet  in  the  Memoir  before  referred 
to,  (Conn  <Ua  Trmp*.  1831,  /tddition* :)  and  his  con- 
clusions (omiiting  every  thing  relating  to  the  inabi- 
lity of  the  telescope  to  separate  Majoris)  appear 

to  us  perfectly  correct.  Mechain’s  observations  at  tliese 
places  were  not  confined  to  the  Pole-star  and  ft  Ursm 
Minoris,  but  included  teieral  sUirs  passing  to  *he  North, 
and  several  jjossing  to  (he  South  of  the  zenith.  Now 
M.  Nicollet  shows  that  if  we  use  Piaz/t's  decMiialions, 
and  fiml  the  latitude  of  each  plai'C,  first  by  u mean  of 
the  observations  of  stars  passing  North  of  the  zenith, 
and  next  by  u mean  of  those  of  uars  passing  South  of 
the  zenith,  and  take  llte  mean  of  these  results,  the 
difference  of  latitudes  i«  almost  precisely  what  we  should 
have  expected  from  the  known  liistance  of  paralieU ; 
and  thus  the  difficulty  disappears.  It  has  l>eeii  answered, 
(Philo*ophical  Magazine,  March  1829.)  that  if  weeum- 
fiMre  the  observations  on  the  luimc  stars  made  at  the 
two  stations,  as  with  zenith-sector  observuiions,  the 
original  difficulty  remains.  But  we  think  that  the 
author  of  this  answer  has  not  sufficiently  considered  tlie 
nature  of  the  defect  attributed  to  repeating-circles.  Of 
the  stars  obsmed  at  both  stations,  only  one  passes 
South  of  the  zenith.  Now  if  the  conttanl  errvr  of  the 
circle  had  undergone  any  alteration  (as  ts  probable 
after  the  inten  al  of  a year)  all  Itie  stars  Nortti  of  the 
zenith  would  give  the  lame  error,  and  with  the  same 
sign  in  the  difference  of  the  latitudes.  But  iIm*  siura 
South  of  the  zenith  would  give  the  same  error  with  a 
contrary  sign,  and  in  fact  the  only  South  star  observed 


laliDZ  to  thi*  point,  u well  lo  Uw  compariwo  of  Ui«  new  studsrtl 
wilb  the  BDcieulaiMl  Cireign  KUmUrds. 

* til  Ihe  K»sy  oo  TtuoosoatTsv  to  wtuch  we  hs*e  referred,  it  ie 
caid  lh*l  ihe  wiontth  ie  determieed  by  • nghl-enjled  tptierical  lr»- 
tftfte'  Ti*'*  when  the  sifival  i*  exactly  ie  the  horizon  ; 

wheti  it  ia  elevalcd  or  depfeewd,  It  u ncceiMry  to  calculate  the 
Mnith  Bft«ta  of  the  iriaivflt.  whoM  an^ea  arc  at  the  xeaith,  ttw  Pole, 
and  Ihe  aignal. 
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rpire  of  «t  iKrth  place!*,  pw  a diwt»rdance  of  an  oppoaile  kind. 
iIm;  Earth.  Wc  think,  therefore,  that  M.  Nicollet  i*  quite  riifht  in 
fixintr  the  latitude  of  Montjouy  at  4 1®  21'  14".535. 

The  latitude  of  Mnuntjtmy  i^.  however,  of  no  e<«en- 
tial  imfxirtaiicc.  It  ia  much  to  he  wi^hetl  that  the  lati- 
ludea  of  Dunkirk  and  Formentera  wen?  determined 
with  fr«*Qter  certainty.  Tlie  latter  reit*i  on  an  etmrtnoua 
nnnthfr  uf  ob^ervationa,  hut  entirely  on  starH  North  of 
the  )ceiii(h.  and  with  a circle  who^se  level  was  attached 
to  the  axis ; it  is  probably  subject  lt»  a much  jfreater 
error  than  if  it  hud  lK?eri  fixetl  hy  ten  observ  ation*  w ith 
Graham's  or  Kainsdcn’a  sector.  In  the  determination 
of  the  latitude  of  Dunkirk,  many  observatinna  were 
re|ected  ; and  in  that  of  Paris.  Meclintn  rejected  obscr* 
vations  by  thousands,  apparently  preservinjf  only  those 
whose  results  presented  the  greatest  airrcemcnt.  The 
latitudes  of  the  other  intermediate  pointf  are  still  more 
doubtful.  In  our  present  uncertainty  we  shall  adopt 
from  the  Btutrdu  Sytiemr  M^lritjue  the  futlowinir  imin- 
bers  : latitude  of  Dunkirk  51®  2'  h".7  ; latitude  of  For- 
menlera  38®  39'  56’M  ; distance  nf  parallels  705,189.4 
loises ; mean  lenjjlli  of  decree  b7,0l>7  toise*. 

Svifther*’*  Svanlierff  was  nearly  in  the 

raethod?  J‘»ie  as  that  measured  by  Maupertuis  and  Clai- 

rout.  Ibe  measuring?  rmls  were  irt»n  bars  of  six  metres 
each.  Tile  obserTe*!  lenptth  was  corrected  for  the 
flexure  of  the  bar*,  their  hori/nnial  incliimlion  with  the 
direction  of  the  l>ase.  dee.,  but  the  correction  for  tempera- 
ture remains  uncertain  from  a cause  which  deserves  a 
distinct  explanation. 

f)»  (he  * toise.  or  a yard,  or  a metre,  we  mean  a certain 

manoerol  extent  of  sjMice  in  one  direction,  without  any  reference 
u<iax  «und-  to  wuodeti  rods  or  metallic  bar*.  Uut  as  it  is  impossi- 
srti  mra.  Ele  to  measure  a tine  without  some  material  standard, 
wc  are  compelled  to  adopt  as  the  practical  definition  of 
a loise  or  a yard,  &c.  the  lenpfih  of  a certain  bur  of 
metal,  called  a standard.  If  tin*  lenfl^th  be  invariable, 
the  mea'*>ire  i*  fixed  without  any  further  condition. 
But  if  from  change  of  temperature,  or  any  other  chanj^* 
of  circumstance*,  the  leiifr  h of  the  bar  (as  compared 
with  the  len^h  of  others  not  subjected  to  the  same  trial) 
be  found  to  chant^e,  then  wc  must  specify  the  deirree  of 
temperature,  and  the  other  eircnmsiaticv's  iimler  which 
this  certiiin  bar  must  be  place*]  in  order  to  present  the 
exact  leni'th  required.  If  then  the  lefiifth  of  a base,  or 
the  ienj^h  of  a pendulum,  has  been  measured  with  the 
standard,  at  a hi^rher  temperiturc  than  (hat  »(>eciflcd, 
and  if  we  know  that  at  tin*  higtier  temperature  the  bar 
was  longer  than  at  the  *pecified  temperature,  it  is  plain 
that  the  len;;th  of  the  ha*  not  been  contained  so 
mnnv  times  in  the  line  measured  as  it  wtuild  have  been 
Rrduetion  if  iis^  at  the  specified  tempcmtiire.  and,  consecpiently, 
lor  tempera- the  resultin{7  number  (which  expnrfses  how  often  tlie 
tare.  len^h  of  the  bar  is  contained  in  the  line)  must  be  in- 

creased. Similarly  if  measured  at  a lower  temperature 
the  number  must  lie  diminished. 

It  was  not  till  jretMletic  measures  had  actpilred  consi- 
deralilc  accuracy,  that  this  refinement  wo*  thought  of 
And  when  necesaity  com|>ellcd  Philosopher*  to  fix  on 
some  temperature  for  the  measure  of  the  standard  Imr, 
convenience  dlrecte*!  tliem  to  choose  one  which  could 
1)0  commanded  at  all  times  with  little  trouble,  and  which 
r«-mpfrm.  WBM  BS  likely  to  occtir  in  ordinary  measure*  a*  any 
i»re  (i»rUi«  other  Thu*  the  French  toi*e  was  the  measure  of  the 
■»!dvunii»rd»  Called  the  toi*e  ofPrru  at  the  temperature  of 

IS®  Reaumur,  or  61|®  Fahrenheit,  or  16|®Ccntifrrade; 
the  English  yard  was  the  measure  of  a brass  bar,  (or 


rather  some  one  of  several  brass  tmrs,*)  at  the  tempera*  Mcrxlisa 
ture  of  62®  Fahrenheit.  Meamre*. 

But  the  hew  Frerieh  measure  was  adopted  at  a time 
when  all  other  considerations  gave  way  to  theory.  The 
metre  is  dffined  by  443.296  lines  of  the  toise  of  Peni,  f^", 
at  the  temperature  13®  of  Reaumur  But  it  is  rrprt’  Freiuk 
Menitd  by  the  length  o(  a standard  plaliiuim  liar,  at  the  iiknlard. 
temperature  of  freezing  water,  or  (T  uf  Reaumur's  and 
the  Centigrade  scale.  This  change  of  temperature  for 
the  measure  of  the  standard,  has  introduced  no  little 
confusion  into  the  subject  of  measures  gcncrally.t  In 
the  instance  now  l>erore  us,  additional  cunfusion  is  in- 
troduced hy  the  change  of  the  metal  used  fur  the  con- 
stnictioD  of  the  standard. 

It  is  uncertain  whether  the  iron  Iwr  used  by  Svanberg 
was  compared  with  the  platinum  standard  preserved  at 
Paris,  at  the  temperature  of  0®,  or  lO  j*  Centigrade.  If 
Uic  expansion*  of  the  two  meUiI'i.  with  the  same  change 
of  teiu]>eraturc.  were  the  same,  this  w imbl  W of  uo  con- 
seiiueoce.  But  their  expansions  being  dilferent.  if  the 
two  bar*  had  the  same  length  at  the  iriiqieralure  tP, 
they  would  not  have  the  same  length  at  the  tempera- 
lure  16F*  If  ihey  were  compared  at  the  umperalure 
(P.  it  would  be  right  to  apply  to  the  measured  length  of 
Svsnberg’s  base,  the  corm:li<*n  conre«iM>nding  to  the 
expansion  of  iron  between  0®and  the  observed  tempera- 
ture. If  compared  at  the  temperature  16J®,  the  length 
miiBl  be  corn*cted  for  the  expansion  of  iron,  between 
I6|®  and  the  observed  temperature,  and  for  the  expan- 
siiMi  of  platinum  l>etween  tr  and  16j”.  It  is  most  pro- 
bable that  they  were  compared  at  the  leniperniurc  U®. 

TTie  signals  for  Svanberg’*  triangle*  were  so  con- 
structed a*  to  allow  the  light  of  the  sky  to  lie  seen 
Uirough  them.  Tlie  uiigltw  were  observed  with  repeat- 
iiig-circle*.  The  aaimulh*  were  found  by  observing 
the  transits  of  the  Pole-star  and  other  stars  over  Uie 
same  vertical ; from  equal  altitudes  of  stars  ; and  from 
observations  of  the  8un.  Tlie  triangles  and  arc  of 
meridian  were  calcuhited  by  Delambrc’s  met!io<I.  The 
latitudes  were  found  by  a great  number  of  oliservations 
on  the  Pole-star,  made  witli  Lenoir’s  repeal iug-cir«le. 

The  final  results  are,  that  the  distance  between  the 
parallels  of  Mailorn  and  Puhlavarn  is  1S0,82«.68 
metres  = 92.777.98  loise.*.  (or  180.794.06  metres 
= 92,760.73  toises,  if  the  vlandard#  were  compared  at 
the  tein|?erature  I6j®  Centigrade  ;)  the  latitude  of  Mai* 
lorn  = 72».8056372  = 65®  31'  30",  26  ; the  lalitmic  of 
Pahtavara  = 74*.d079723  = 67®  fi' 49’’.83;  whence 
the  difference  of  latitudes  = 1®  37'  19".57.  This  ought 
to  be  diminished  by  0".28,  because  in  the  calculation  of 
nutation,  the  true  place  of  the  Moon’s  node  ha*  been 
used  instead  of  the  mean  place.  Hence  1®=  57,198.9 
toiscN. 

There  is  no  doubt  of  the  general  excellence  of  this 
measure.  'Die  astronomical  determination!.,  we  con- 
ceive, are  not  equal  to  those  in  the  mcasare  of  the  French 


• For  a c<»mptfiwo  of  ShuckburgI'’*,  Roy’*,  and 

the  Unval  Societv**  Oandard.  the  reader  i<  fetefred  to  a paper  by 
Capl.  ialer.  in  ifc*  TramtaeltPHt.  1821. 

V The  fva-ter,  who  mav  ihiok  (h*»  eaplanaiion  tionoce.MTy,  w re- 
ferred fef  a proof  of  the  confuaion  on  ihi*  a«Vrt  loUie  Phi.  Trtmt. 
1818,  wlwft  CuU  Utnbuw  has  applmt  an  unnccwvary  rorreelion  to 
the  ien(!th  of  ili*  Preoeb  arc;  lt>  the  PktL  Trt\n$.  whe»#  Mr. 
Ooklinchara  has  applie.!  a corrtrtioo  with  the  wrong  stfo  to  the  Uoglh 
of  (he  second.’  pendolusi  it  Losdon  ; and  to  Zach  s Corrr#;»«d**re, 
sol,  «iii.  p.  160,  wherv  Zack  ha»  (aJltn  into  an  error  la  tliv  cempar.- 
Mtm  of  Deccarta’a  iMte  with  the  Fttncb  metre. 
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Pi^Qrr  of  Academinanft  iti  tlia  same  Country,  but  they  ar«  aa  good 
ihc  Kirth.  as  could  be  made  with  the  inalniment  employed.  'Fhe 
anxiety  of  Sranberg  and  hia  companions  to  omit  no  re- 
duction, whose  value  could  be  aen.sible,  has  led  them 
into  many  refinements  that  are  useless,  and  some  that 
are  erroneous,*  but  none  to  such  an  amount  as  to  hurt 
the  credit  of  the  result. 

which  the  6ml  base  waa  measured  in 
* England  were  thin  glass  tubes,  20  feet  long,  and  about 
Hinry.  an  inch  in  diameter,  enclosed  in  wooden  boxes,  (except 
at  the  ends,)  and  supported  on  trestles.  Each  rod  had 
at  one  end  a small  slider  driven  outwards  by  a weak 
spring  ; and  the  succeeding  rod  was  pressed  against  it 
till  the  slider  was  pushed  up  to  a certain  point  But 
the  apparatus  ultimately  adopted  was  a steel  chain  of 
too  feet  in  length,  consisting  of  forty  links.  One  chain 
only  was  used  in  the  actual  measure,  but  another  was 
carried  for  the  purpose  of  occasional  comparison.  The 
mode  of  measuring  6nally  employed  was  this.  The 
chain  was  supported  in  several  Irouglis  resting  on 
trestles,  and  extended  by  a weight  of  2B  pounds.  In 
any  position  of  the  chain,  two  posts  were  necesnary  at 
each  end.  One  post  at  llie  preceding  end  carri^  a 
pully,  over  which  passed  the  rope  sustaining  the  weight 
which  stretched  the  chain.  To  one  post  at  the  follow- 
ing end  was  6xed  an  apparatus  of  screws,  by  which  the 
chain  was  supported  in  opposition  to  the  action  of  the 
weight,  and  by  which  it  could  be  moved  slowly.  The 
other  post  at  the  following  end  of  the  chain  carried  a 
scale,  to  one  division  of  which  a mark  on  the  end  of  the 


doubtedly  superior  to  any  other  that  had  been  used  in  Meridian 
similar  ofMervations.  As  with  this  instrument  the  hori-  Metaure*. 
zontal  angle  was  immediately  obser\’cd,  no  reduction  ' 
for  the  height  of  the  signals  was  necessary.  The  hori- 
zontal angles  were  reduced  (o  chord  angles.  The  6rst 
azimuth  was  obtained  from  the  meridian  mark  of  the 
transit-instrument  at  Greenwich  Ohser>'alory ; a6er- 
words  the  azimuths  were  found  by  observing  with  the 
theodolite  the  Pole-star  at  its  greatest  azimuth.  The 
meridian  arc  wos  computed  by  parallels  and  perpendi- 
culars. The  distance  of  the  pjirallcls  of  Dunnose  (in 
the  Isle  of  Wight)  and  Arbury  Hill  (near  Daventry)  was 
found  to  be  &H(>.319.b  feet;  that  between  the  parallels 
of  Dunnose  and  Clifum  (near  Doncaster)  1,036,337 
feet : and  that  between  the  parallels  of  Dunnose  and 
Burleigh  Moor  1,442,852.5  feet  The  chains  were  mea- 
sured with  Ramaden's  brass  yard,  which  it  appears  from 
Captain  Kater's  comparison  (PAiY.  Trana.  1S21)  ex- 
ceeded Shuckburgh’s,  now  adopted  as  the  sinndanl.  by 
.002505  parts  of  an  inch.  ory|^^^  of  the  whole.  Thus 
the  meridional  distances  are  found  to  be  586.36U.3, 
1,036.409.1,  and  1,442,952.9  feet,  when  measured  by 
Stiuckburgifs  standard. 

Tile  dilTerence  of  latitudes  was  determined  by  obser- 
vations with  a zenith-sector  made  by  Kamsclen.  appa- 
rently the  best  which  has  ever  been  constructv<l.  For  a 
description  of  this  superb  instrument  we  must  refer  to 
the  PAiY.  Trana.  1803.  to  the  .<4ccotm^  of  ihe  Trigono- 
metrical .Surrey,  vol.  ii.,  or  to  Pearson’s Pri/cO'caf  Aatro^ 
nomy,  vol.  ii.  It  is  sufficient  here  to  state  that  the 


chain  was  brought  by  the  screw  motion  ; and  the  other 
post  at  the  preceding  end  carried  a scale,  of  which  one 
division  was  brought  by  a screw  motion  to  a mark  at 
that  end  of  the  chain.  When  the  chain  was  moved  to 
the  next  position,  the  mark  on  (he  following  eml  of  the 
chain  wa.s  brought  to  that  division  of  the  scale  with 
which  the  mark  on  the  preceding  end  had  coincided. 
It  will  easily  be  seen  that  the  correctness  of  the  opera- 
tion depends  on  the  immobility  of  the  scale-posts,  (which 
are  subject  to  no  strain.)  and  limt  in  fact  three  posts  at 
each  end  were  necessary.  'Die  expansion  of  the  glau 
tubes  and  of  the  chain  were  determined  by  ex|>erimenta 
expressly  made  for  the  measure.  Corrections  were  ap- 
plied for  the  tempemlurc,  the  inclination,  and  the  height 
above  (he  sea.  The  fongth  of  the  l>asc  on  Hounslow 
Heath  was  27,404  feet;  of  that  on  Salisbury  Plain 
36,575;  and  of  that  on  Misterton  Carr,  (near  the 
Northern  extremity  of  the  arc  of  meridian,)  26,342  feet. 
Several  other  bases  were  measured  in  dilTereiit  parts  of 
(be  Kingdom. 

The  signals  were  usually  flag-Maffs.  or  white  lights. 
The  angles  were  observe*!  with  a large  theodolite,  made 
by  Ramsden,  three  feet  in  diameter ; an  instrument  un- 

• Amon*  lb««e  we  may  reclcor.  Sianherg's  mvi(M>d  of  Uhiof  ihv 
owan  of  obwrvat^s  made  wilh  the  rvpeatingyctreU*.  of 

laking  thv  differtiicv  Wtwetn  th«  tint  and  U»t  r««clirv9,  amj  ilitiding 
bv  th«  flural>er  of  meuiplicatima,  be  Ukei  every  pmviblc  comhiiiattoa 
ot  o«t,  two,  three,  he.  tn«iUiple«,  and  to  each  i vote  propurtional 
to  iu  nombrr.  Hoi  jl  teem  fvlaio  that  every  ohaervatioo  <if  a double 
angle  n pcefectly  imiepeodenl,  (m  the  icteacopee  are  pnisied  anew 
for  every  ob«enatioB,)  and,  therefore,  we  have  no  rtpnt  to  Lake  two 
of  three  doobW  aa((le«  tofether,  at  we  ahoold  have  iftt  were  powihte 
to  observe  at  once  four  ur  cii  liaret  the  an^te.  Every  oh*cr>alto« 
'winj  ieiiepen  leal,  and  thorehire  lUl  heinf  d priori  eqoat  in  accerary, 
the  pmtrably  bent  detenmnation  U the  mvao  of  all.  that  m iht  dtflen>ncc 
oflbe  tirai  aod  i*U  rvadiap  divided  by  the  ntimlwr  of  mulliplicaltoav. 
intheinvUnce  that  he  nai  meationed,  (p.  33.)  the  ditfrrenre  of 
deterauDationa,  by  .Staoberj**,  aod  by  tbe  couBmon  method,  ii  l".4. 


telescope  was  eight  feet  long,  and  carried  the  arc ; (hat  it 
was  moved  by  an  external  micrometer ; that  the  plumb- 
line  bisected  a dot  at  (he  centre ; and  (hat  from  a verv 
severe  examination  it  does  not  appear  that  the  crrrtr  of 
collimation  was  sensibly  altered  during  the  observations. 

For  the  diflereiice  of  latitude  of  Dunnose  and  Burleigh 
Moor,  eight  stars  were  observeit ; lho-»e  r>f  the  other 
stations  were  found  by  a greater  number.  In  general 
each  star  was  observed  about  ei^t  times,  the  sector 
being  reversed  after  every  day's  observation.  Tlic  am- 
plitudes were  thus  found  to  be,  between  Dunnose  and 
Arbury  Hill  1®36'  19"  98;  between  Dunnose  and  Cllf- 
ton  2°  5(y  23".3$ ; between  Dunnose  and  Burleigh 
Moor  57'  13".I.  The  mean  latitude  of  the  lost  arc 
Ia52®35'45";  the  length  of  1°  = 384,968.3  feeU  Tlie 
middle  latitude  between  Dunnose  and  Arbury  Hill  is 
5l®25'  18" ; the  length  of  I*  = 365,208.4  ; the  middle 
latitude  between  Arbury  Hill  and  Cliftouis  52°5<y30"; 
the  length  of  1**,  364,625.1  ; the  middle  latitud*  between 
Clifton  and  Burleigh  Moor  54°  O'  56" ; the  length  of  1“, 
365,002.5.  By  a comparison  of  the  French  metre 
with  Shuckbunrh's  standard.  Captain  Rater  {Phil. 

Trana.  1818)  has  found  the  mdtre  = 39.37079  inches; 
ami  as  (he  metre  — 443.296  lines  of  the  (oise  of  Peru, 
it  follows  that  tlie  loise  s=  6.394596  feet.  Hence  the 
distance  between  the  parallels  of  Duimose  and  Burleigh 
Motir  = 225,651.9  toises.  U‘e  believe  the  results  of 
this  measure  to  be  far  more  exact  than  those  of  any  of 
the  measures  hitherto  described. 

Hie  methods  ado^Hed  by  Colonel  Dambton  were  in  MeihcxU 
almost  nil  respects  the  same  as  those  used  in  the  uwdinthe 
English  survey.  The  base  near  Madras  was  raca.sured 
with  a steel  chain  which  was  occasionallycoiiipared  with 
a standard  chain  that  had  l>een  measured  by  Ramsdeirs 
brass  standard  when  the  temperature  was  50°  of  Fah- 
renheit ; the  length  of  the  base  was  therefore  corrected 
for  the  expansion  of  the  steel  to  thii  temperature,  and 
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FiiHfK  of  for  the  contraction  of  the  brass  tn  the  tcmjwrature  62®. 
itiv  >jrih.  Xhe  expansion  of  the  chain  was  «ielermtne<)  by  inde- 
pendent  exj>eriments.  Corrections  «ere  applies!  for  the 
inclination,  the  height  above  the  «eu.  &c.  The  same 
course  was  pursued  in  the  menviire  of  the  base  near 
Bantralnre,  of  that  in  the  Coimbetoor,  of  that  near 
Palamcottah,  of  that  near  Gortv,  and  of  that  near 
T>aumerp‘dda:  their  leufTtha  were  respectively  40,006, 
39.794,  32.301.  30,507.  32.609,  ami  30.906  feet.  On 
comparinif  the  chains  previous  to  (he  nieuaure  of  (he 
bn-^e  near  fiooty,  there  appeared  to  be  some  reason  for 
supposinif  that  the  standaH  chain  had  altered  its  leng;th ; 
and  it  was  then  compared  by  means  of  beam-compussea 
with  a brass  bar. 

The  siffnals  were  fla^'StnSs  and  white  limits.  The 
anji'les  were  obeerved  with  a lai^e  theotloUte.  The 
observed  horirontal  angles  were  reduced  to  chord- 
angles,  and  (he  trianjplcs  calculated  as  plane  triant'les. 
Ttie  azimuths  were  determined  by  observations  of  Polaris 
at  his  (greatest  azimuth,  made  with  the  theodolite.  The 
meridian  arc  was  calculate<i  by  parallels  and  perpendi- 
culars; butthe principal  stations  were  so  neurly  in  the 
same  meridinn  that  no  allowance  was  made  for  tlie 
dilfercnce  between  the  perpendicular  and  (he  small 
circle  passing  through  a station.  Two  different  meridians 
were,  in  fact,  measured;  in  the  first  of  these  (near  the 
Coromandel  coast)  the  meritliona!  distance  Ivelween 
Trivandeporum  and  Pnmiree  was  found  = 574. 3*2fi  feel ; 
and  in  the  second,  the  distance  frt)tn  PniinR(nt'ar  Cape 
C’oinorin)  to  Pulchapolliam  = I,0‘29.l0l  ; that  from 
Putchapolliam  (n  Namthahad  s I.4&9.13I  ; nnd  (hat 
.f^nm  Namthahad  to  Daumergidda  s=  1.073,428  feet. 
To  reduce  these  to  Shuckbitrch’s  standard,  it  must  be 
observed  (PAtV.  Tmtnf.  1823)  that  the  triangles  extend- 
ing over  the  shorter  meridian  arc,  and  the  Southern  part 
and  105,996  feet  of  the  miihlle  part  of  the  longer  arc, 
were  calculated  from  the  meastire  by  Kam«den  s chain  ; 
and  those  on  the  rest  of  the  middle  part  and  the  Northern 
part  from  the  measure  made  with  the  brass  bar.  The 
former  is  too  long  by  .00250  inch,  and  the  latter  too 
aliori  by  .00064  inch  in  every  >artl.  The  lengths 
(htis  corrected  are  574,369,  1,029,173,  1,489,198,  and 
1,073.409  feet. 

The  latitudes  were  found  by  observations  with  a 
zenith-sector  of  five  feet  radius,  constructed  by  Rams- 
den,  and  similar  to  that  userl  in  the  English  survey.  It 
appears  that  its  error  of  collimation  changed  by  a very 
small  quantity  during  the  operations,  but  was  steady 
enough  at  each  station.  For  the  determination  of  some 
of  the  amplitudes,  seventeen  star'*  were  used,  each  of 
which  had  been  observed  eight  or  ten  times,  the  sector 
being  reversed  after  every  day’s  observation.  The  ab- 
solute latitudes  depended  on  a smaller  number  of  prin- 
cipal stars.  The  final  results  were  as  follows:  latitude 
of  Trivandeporum  1 \°  44'  52"  6 ; of  Paudree  13®  19' 
49".0  ; Utitude  of  Piinnc  8®  9' 3b".4  ; of  Putchapolliam 
10°59'48".9;  of  Namthahad  15®  6' 0"  2 ; and  of  Dau- 
mergidda  18®3'23".5.  The  latitudes  of  aome  inter- 
mediate points  were  observetl,  and  in  one  of  them  it 
appeared  that  the  disturbance  of  local  attraction  wa-s 
■ensibie.  'Tlic  length  of  1®  is,  in  the  arc  from  Trivan- 
deporum (0  Paudrec  362.988  feet,  in  the  Southern  part 
of  the  long  arc  362,864,  in  the  middle  part  362,941, 
and  in  the  Northern  part  363,07 1 feeu 

Considcritig  the  extent  of  this  arc,*  as  well  us  the 

* Tbi»  arc  bu  been  extended  by  Caplxia  Bmnt  to  24*  7’. 
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exactness  of  every  part  of  (be  operations,  we  do  not  Merldun 
hesitate  to  stale  our  opinion  that  it  is  superior  to  every  MexxutiA. 
other  that  we  have  de«cribe<l.  ' 

Some  triangles  observed  by  the  Rnrt»n  de  Zach.  for  MeilMd« 
the  estimation  of  the  accuracy  of  Reccaria's  measure.  ****’^  **** 

were  foundeil  on  a base  of  little  more  than  6<Jfl  vards  ^ 

ill  length.  An  erroneous  reduciion  was  applied  for  B«-c»nx*i 
temprmturr,  and  the  base  was  measured  but  once;  an*. 

MM.  Plana  and  Carlin!,  therefore,  measured  a now  base 
of  nearly  the  same  length,  and  in  nearly  (he  same  situa- 
tion. The  measuring  rods  were  of  woo<),  12  mvtrea  in 
length,  in  the  form  of  hot'uw  parallelopipcds.  To  the 
preceding  rod  of  each  was  attached  a metallic  frame  in 
the  Ibrm  of  a hollow  parBlielograin  and  in  the  .same 
plane  us  one  side  of  (he  paraHelopiped.  A fine  thread 
was  stretched  across  this  frame,  so  that  when  (he  n>d 
WB.S  horizontal  the  thread  was  vertical.  In  measuring, 
every  rod  was  p)ace«)  horizontal  upon  trestles;  the 
second  rod  was  not  made  to  touch  tlie  first,  hut  was  so 
placed  (hat  a fine  dot  near  its  following  end  w:is  bisected 
by  the  thread  carried  by  the  frame  on  the  preceding  end 
of  the  first  rod.  By  this  simple  contrivance  the  use  of 
the  plumb-line  was  entirely  avoided,  and  (here  was  no 
fear  of  disturbing  one  rod  by  (he  contact  of  another. 

The  rods  were  compared  after  each  of  the  two  measures 
with  a standard  m2(re,  by  mciins  of  a microscopic 
apparatii.s.  Some  triangles,  observed  with  the  repealing- 
circle,  connected  this  with  one  of  Beccaria'a  principal 
sifles ; and  the  rest  of  the  triangles  were  observed  by 
the  surveyors  of  the  French  Government.  A chain  of 
triangles  had  also  been  observed,  comieciing  Beccaria'a 
with  a base  measured  near  (he  Ticino ; and  others  con- 
necting it  with  the  triangles  crossing  (he  AI|>h,  und  ulti- 
mately with  the  bases  nteasured  in  France.  The  results 
from  the  ililTerenl  ba^ea  agrcerl  very  nearly.  The  azi- 
muth was  determinetl  at  die  Olrscrvatory  of  Turin,  from 
the  meridian  mark  of  the  transi'.-instrument.  'Hie  (larts 
of  meridian  were  calculated  by  lJelambre*s  formulae. 

Tbe  length  of  Beccaria'a  arc,  deduced  from  (he  base  uti 
the  Ticino,  was  126,385.25  metres,  or  64.M5  tuiscs. 

Tlic  laliturles  were  determined  by  observations  made 
with  a repeating*circle.  At  coch  extremity,  Polaris  and 
two  stars  South  of  the  zenith,  as  well  a.s  the  Sun,  were 
olwerved  ; several  scries  of  observations  were  made  on 
each  , the  mean  of  the  latitudes  given  by  Polaris  was 
taken  ax  one  determination,  subject  to  the  con^tunt  error 
of  the  circle,  and  the  mean  of  the  latitudes  given  by  the 
other  stars  nnd  the  Sun,  as  another  detcimination,  sub* 
ject  to  the  constant  error  with  (he  contrary  sign.  The 
mean  of  these  was  free  from  the  coiisiamt  error.  Thus 
the  latitude  of  Beccaria’s  station  at  Mondovi  was  found 
to  be  44°  23'  44".87  ; that  of  Andrate  45°  31'  15".44,  the 
amplitude  1®  7'  Sl''.07,  less  by  13"  than  (hat  given  by 
Beccaria. 

The  whole  of  this  measure,  and  in  particular  the  de- 
termination of  the  latiiutles,  seem  to  have  been  made 
with  so  much  care,  that  we  muxi  allow  its  excellence. 

It  is,  in  fact,  almost  the  only  one  in  which  proper 
caution  has  been  uxed  in  the  detenuiimtion  of  the  lati- 
tudes with  the  repeatitig-circle. 

'Oie  apparatus  uxe«l  in  the  Hanoverian*  hase-meaxure  MrtHixJ* 
is  describeil  in  a pnmphlet,  entitled -ScAretArn  on 
Hfrrn  OfArr*  von  ft.  C.  .ScAt/mwrArr,  rnthattend  tint 
Nnchrichl  ubtr  drn  Apparat,  dcsicn  cr  tick  zur  Mrtmn^ 


* We  hxd  not  ircrired  tbr  aocminl  of  thii  xrKl  the  (utlowing 
ncxiure  when  iht  br«l  wcImmi  of  ihU  Trvitis*  »ax  »en(  to  prc»>. 
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Fi^rvof  der  Bati*  bei  BraacJt  im  Jahre  1520  brdifnt  hat 
ibe  £«rih.  Three  barsof  hominered  iron  were  used,  each  1*2  French 
feet  in  length,  atKi  IJ  inch  broed  ami  dee]»;  the  ends 
were  armed  with  steel  plates,  at  one  end  Hat,  and  at 
the  other  spherical.  TTiey  were  CTirried  in  nnoden 
boxes  completely  closed,  the  ends  only  projecting;  to 
prevent  flexure  they  were  supported  by  counteqioives 
applied  at  different  parts.  The  boxes  were  plnc^  on 
trestles  of  variable  heights ; the  rods  were  placed  hori- 
zontal, and  at  the  same  height,  as  lr>ng  as  the  nature  of 
the  ground  allowed.  A small  interval  was  left  between 
the  flat  end  of  one  rod  and  the  spherical  eml  of  the 
next,  and  this  was  measured  by  droppingbetween  them 
a glass  wedge  whose  depth  was  forty-eight  times  the 
thickness  of  its  back.  When  it  became  necessary  to 
alter  the  height  of  the  bam,  a cylinder  of  bell-metal 
was  emplo)ed,  wliich  by  means  of  a level  was  placed 
very  exacllv  vertical,  and  the  same  glass  wedge  was 
used  to  measure  the  distance  between  the  tup  of  the 
cylinder  and  U>e  upper  bur,  as  well  as  between  the 
bottom  of  the  cylinder  and  the  lower  bar.  Of  the 
length  of  the  base,  and  the  details  of  the  survey,  we 
find  no  mention;  and  we  believe  that  no  further  account 
has  been  ptiblistied. 

The  dirference  of  latitudes  of  the  observatories  at 
Giiltiiigen  and  Allona,  was  ascertained  by  observations 
made  with  Kainsdcn's  zenith-scclur,  (the  same  which 
was  used  in  the  English  survey.)  Forty-two  stars  were 
observed  at  both  places  ; each  about  «x  limes  in  each 
position  of  the  sector.  In  general,  the  sector  was  re- 
versed after  each  nights  observation.  The  details  will 
be  found  in  the  Bftt-immun^  drt  Brritfnuntmcheide* 
xwischrn  drn  SternwUrtrn  von  Ooliin^en  und  AUona^ 
4rc.  von  C.  F.  Gaussu  'llie  results  were,  taliludc  of  the 
obscrval<iry  at  Gottingen,  51®  3F  47".85 ; of  the 
obserraii»rv  at  Altona,  53®  32*  45".27 ; amplitude  of 
the  arc,  2^0'  57''.42.  The  la.st  is,  undoubtedly,  one  of 
the  most  accurate  determinations  ever  made. 

It  is  stated  by  M.  Gauss  that  (he  observatory  of 
Altona  is  115,163.7  toises  North,  and  7.2  loiscs  West, 
of  that  at  Giiltingen.  Tliis  estimation  is  founded  on 
the  base  mentioned  above;  the  measuring  l>arB  have 
not  been  definitely  compared  with  the  French  toise,  but 
M.  Gauss  states,  that  it  is  impossible  that  there  can  be 
any  serious  error  in  the  esiimatkm.  'JThe  resulting 
length  of  one  degree  is  57,127.2  toises. 

Methods  The  arc  measured  by  M.  Struve,  and  extending  from 
ned  in  the  JacobsUidt,  on  the  Dunu,  to  the  island  Hochland,  in 
inoiMre  of  the  Gulf  of  Finland,  depends  on  a base  of  ‘2315  toises. 
a«^******  TTiis  line  was  but  once  measured  with  iron  bars  of  two 
toises  in  length,  each  of  which  carried  at  one  end  a 
lever  of  great  senubility,  {F«AMi*6el,*)  by  which  the 
contact  with  the  next  was  inatie.  By  means  of  a 
microscopic  apparatus,  they  were  compared  with  a 
standard  made  ^y  Fortin.  To  detect  any  error  in  the 
base  measure,  it  was  divided  into  two  parts,  and  these 
were  connected  by  a triangulalion.  The  signals  were 
poles  supported  by  wooden  p^  rami<ls.  The  angles  were 
measured  with  Reichenliach  s universal  instrument,  (a 
sort  of  theodolite,)  In  which  the  horizontal  circle  was 
14  inches  in  diameter.  Forthe  azimuths,  the  Pole  star 
Was  observed  with  the  same  instrument,  at  Jocobstadl, 
Dorpat,  and  Hochland;  at  Durpat, also,  another  deler- 
roitiBliun  was  obtained  from  the  meridian  mark  of  the 

• We  ara  aot  se<;iuiai«J  with  the  «;oaftnic«iiHi  of  ihu  initni- 
Dwat, 
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transit-instrument.  The  triangles  were  calculated  by  Meridua 
Legendre's  theorem,  and  the  distance  of  parallels  by  a 
method  explained  by  Be*sel  in  theyfsfronomMcArJVdcA- 
rirhten.  No.  3.  It  couslsls  in  supposing  arcs  ofDewd'* 
great  circles,  AD,  A F,  &c.,  drawn. from  the  station  ut  "wtbodof 
one  extremity  A t>f  the  chain,  fig.  86,  to  each  of  the 
other  stations,  und  calculating  each  of  the  triangles  of  ptrallaU. 
A B D.  A D F,  Ac.,  either  as  spherical  triangles,  or 
with  the  assistance  of  I>egeiulre’s  theorem  as  plane 
triangles.  Thus  knowing  A B,  B D,  and  the  angle 
A B D,  the  si4)e  A D and  the  angles  B A D,  D D A are 
found.  ivuUractiiig  B D A from  (he  sum  of  B D C, 

C D E,  B D F,  the  angle  A I)  F is  found ; and  A D, 

D F.  are  known : fience  A F,  F K D,  A F D,  are  found. 

This  process  ia  continued  to  the  la.st  station,  as  F;  then 
all  the  angles  at  A being  known,  and  the  azimuth  of 
AB  being  known,  that  of  A F i.s  known;  also  the  length 
of  A F is  known  ; and  then  the  distance  of  (hr  I'.arBUels 
can  easily  be  foutul  by  either  of  (lie  method-*  already 
explained.  'Fhe  amplitude  wus  found  from  observa- 
tions of  7,  If,  and  ij.  UrBs  Majoris,  with  an  eighi-feet 
transil-instrumciil  adjusted  to  move  in  the  prime  ver- 
tical. It  was  carefully  levelled,  and  was  reversed  afier 
each  night's  ob.servation.  The  clock  (upon  the  good* 
ness  of  which  the  exactness  of  this  operation  entirely 
depends)  was  made  by  Uepsold.  The  latitudes  were 
also  detemiinetl  by  ob«»ervatiuns  of  Polaris  and  ^ Ur:*ar 
hlinoris,  with  18-inch  circles  made  by  Heicheubach : 
allowance  was  made  for  the  flexure  of  (he  tele*>cupes. 

Bv  a mean,  the  latitude  of  Jacobstadt  wus  found  to  be 
56®30'4".7;  that  of  Dorpat,  55®  2^  47^4 ; that  of 
Hochland,  6(1®  5'9".9.  The  terrestrial  diBtaiK-es  of  the 
parallels  were.  fn>m  Jacohsladt  to  Dorpat,  107,281.6 
toises;  from  Dorpat  to  Hochland,  97,535.5  toises.  The 
lengths  of  1®  given  by  these  parts  are  57,106.8,  and 
57,165.5  toises.  M.  Struve  remarks  that  (he  general 
flatness  of  Uie  counlry,  and  the  apparent  absence  of 
disturbing  causes,  would  not  have  ted  him  to  expect  so 
great  a diiference.  An  abstract  of  these  operations 
will  be  found  in  the  Attronomi»che  Nachrichlen,  No. 

164. 

The  method  of  determining  the  latitude  by  transits 
(upon  which  it  ap]>ean  that  M.  Struve  principally  re- 
lied) has  been  so  little  used  that  we  are  unable  to  form 
a decided  opinion  on  its  merits.  But  the  well-known 
character  of  (he  observer,  and  the  caution  evidently 
employed  in  every  part  of  the  operation,  leaves  no 
doubt  of  the  general  accuracy  of  these  results. 

Since  the  last  sheet  was  sent  to  press,  the  account  of  Cootinaa- 
the  continuation  of  the  Indian  arc  by  Captain  Everest, 
meiUicmed  in  the  ivote  to  p.  212,  has  b^ii  published,  l'**^**" 

The  new  ba.ses  at  Takal  Khera  (near  Ellichpuor)  and 
near  Knlliampoor.  (in  the  vicinity  of  .Seruiij.)  were 
measured  with  (he  sanie  chain  und  referred  to  the  same 
brass  bar  which  Colonel  Lambtoii  had  used.  Their 
lengths  were  37,913  ami  38,412  feeL  Niglit-signaU 
were  generally  preferred,  as  it  was  foimd  (hut  in  the 
healthy  season  of  the  year  (he  nights  were  very  favour- 
able, and  the  magnitude  of  terrestrial  relnictioii  at  night 
such  as  to  make  sialion.s  visible  which  were  not  viable 
in  the  day.  The  tar^e  theodolite  with  which  the 
greater  part  of  the  Iriangulation  was  performed  had 
sustained  much  injury  from  an  accidental  blow  while 
u«e<l  by  Colonel  Lamblon  for  the  purposes  of  general 
geography,  and  (he  limb  was  completely  distorted. 

Colonel  Lamblon,  however,  by  the  use  of  wedges^ 
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Kiprt  of  tcr«ws,  Biul  wooden  hammer^  rr^tored  the  cir- 

ihc  lUnh.  cle  so  nearly  to  its  oH^niti  %hape.  that  lh(  didVrence 
^ brtireen  the  readinj^w  on  any  point  of  the  limb,  and  cm 

the  point  CK)**  from  it«  did  not  exceed  26".  Ky  uhenn^ 
the  zero  point  nine  times  fur  eacli  ubservcfl  angle  it  was 
presumed  that  the  eflect  of  this  distortion  was  almost 
annihilated,  (irent  skill  U shown  in  the  apportion- 
ment of  the  errors  of  oWrvation.  In  the  computation 
of  the  triangles,  Legendre’s  method  was  ««icd ; as  it 
appeared  to  be  more  exact  than  the  method  of  referring 
to  the  chord  triangles  (use*!  generally  hy  the  English 
ge<jdi*ts,)  The  azimuths  were  determined  by  observa- 
tions of  Polaris.  ^ Ursm  Minoris«  and  /iCephei,  nt  their 
greatest  digressions.  The  meridian  arc  was  calcuhiled 
by  computing  separately  the  intervals  between  the 
points  where  the  sides  of  the  triangles  (produced  if 
necessarv)  cut  the  meridian  of  Takai  Khera.  The 
meridional  distance  from  Dnumergidda  to  Takai  Khera, 
as  deduced  from  the  Beeler  Imse,  was  l,105.61h  feet: 
that  deilueedfrom  thcTakal  Khera  base  1,10r>,SH|.  Tlie 
difference  is  not  explained ; Captain  Even^t  has 
adopted  the  mean,  or  1,105,499  feet  TIte  distance 
from  Takai  Khera  to  Kulliampoor  is  1.007.3*20  feel; 
and  the  results  from  the  two  bases  at  its  extremities 
agree  almmt  exactly.  The  amplitude  was  found  by 
numerous  observations  of  *24  stars  with  the  zeniih'Sec* 
tor  useil  hy  Colonel  Lnmblon.  The  extent  of  the  In* 
dian  arc  has  now  beemne  so  great  that  it  is  impf>H«-ible 
to  observe  the  same  stars  at  lw>th  extremities  with  the 
sector,  and  therefore  the  aheolulc  latitudes  must  be  cal- 
culated from  the  catalogued  places  of  the  stars. 
Colonel  Lumbton’s  observations  were  therefore  recom- 
puted with  the  improved  ca'alogue,  and  the  united 
results  are:  latitude  of  Punna:,  9'  3l'^6S5;  of 
DiiumergtddB,  3'  16'.07b;  of  Takai  Khera, 
21^5'  5I".940  ; and  of  Kulliampo<ir,  24®  7' I l".S5l. 
F(»r  details  we  must  refer  to  Captain  Everest's  interest- 
ing jlccount  of  Me  Meaiturement  of  an  Are  of  the 
Meridian  brtwrm  the  ParaJUU  of  3'  and  24®  7' 

.Serfjon  5. — Meatvre*  of  Are*,  of  ParaUfL 

Vfthod  verification  of  the  French  meridian  by  Caasini 

uvd  io  iHe  Thury  and  I.4tcaille,  the  arc  of  parallel  extending 
mea*ur*  of  from  Mont  St.  Victoire,  near  Aix,  to  the  meridian  of  a 
thereof  station  near  Celle  was  thus  measured.  In  fig.  37,  let 
^ **  liarth  ; V,  Mont  Sl  Vicioire;  S. 

mtniihoftlve  station  near  Cette;  Vs.  an  arc  of  parallel;  (j  K, 
Rh«M  H w,  perpendiculars  on  P H,  P V.  By  a triaiigulatioii 
founded  on  a ba.se  measured  near  Arles,  and  by  obser- 
vation  of  the  azimuth  of  H at  V,  with  the  usual  calcu- 
lations by  parallels  und  i>erpendiculara.  11  u =24,710.7 
(oises.  w V = 10,422.7  ; whence  the  distance  id  the 
parallels  of  11  and  V = 10,324.3.  which,  considering 
1®  = 57,048,  corresponds  to  a difference  of  latitudes 
10'  52".  The  latitude  of  V being  found  = 43^  31'  50", 
that  of  H is  found.  And  the  length  of  H u will  not 
senKibly  differ  fre)m  the  length  of  the  arc  of  parallel 
parsing  through  11 ; Increasing  this  iu  the  proporiion 
of  coKlaU  H : cos  laL  V,  V k in  found  = 24.78fi,2.  Now 
investigating  tlic  ccmvergcnce  of  meridiatis,  uikI  apply- 
ing it  to  tile  angle  P V 11,  V II  Ir  in  found ; and  V 11  C 
having  been  determined  by  the  triangulaliun,  C II 
and  i'  11  P are  found.  From  this  angle,  and  Uie  length 
of  C H.  c/r  is  found  in  the  same  manner  as  Vilr:  it  U 
33,149.5.  By  a niniilar  process  css  20,728.9.  'llie 
Klim  or  V * =;  74,663.6. 


It  has  been  explained  in  Section  3.  that  the  difference  Measures 
of  longitude  of  two  places  can  be  found  if  we  have  any  of  Area  n( 
means  of  comparing  clocks  regulated  to  the  solar  or  P*raJI«l, 
sidereal  lime  at  those  places.  Tlie  must  convenient 
method  ia,  lu  observe  from  both  places  some  instan- 
taneous signal,  and  to  note  the  time  indicated  by  both 
clocks  at  the  time  of  observation.  In  the  present  in- 
Mance,  the  difference  of  longitudes  was  determined  hy 
observing  from  V and  S the  exploMon  of  ten  pounds  of 
gimpowder  at  a {Miint  between  them.  Tlie  duration  of 
the  Hush  was  estimated  at  leas  than  half  a second.  Tlie 
clocks  Were  regttlaie<l  by  equal  altitudes  of  the  Sun  and 
Ktam.  By  a mean  of  four  explusinns,  on  December  14 
and  15.  1739,  and  January  4 und  5,  1740,  the  differ- 
ence of  longitudes  was  found  to  he  7"*  33*^  of  time,  or 
1®  53' 19"  of  arc;  whence  1®  of  parallel  in  latitude 
43-31'  59"  = 41.618. 

Of  the  obaervaiions  for  determining  the  clock  errors, 

(upon  which  the  diffemice  of  the  lotigttude  wholly  de* 
penrU.)  no  tietails  are  given.  Tlie  extreme  differeiwe 
of  the  fnurdetermioatiuns.  w hich  are  quite  independent, 
is  1^  second  of  time.  'Fhe  result,  we  imagine,  Is  not 
subject  to  any  great  errtir,  though  the  omission  above- 
mentioned  makes  it  difficult  to  assert  this  primitively. 

In  the  tsmrse  of  the  English  survey,  several  arcs  of 
parallel  have  been  niea«uri'd.  'Fhe  only  one  which, 
from  its  length,  appears  worthy  of  confidence,  is  that 
between  Beachy  Head  and  Dunnose.  The  difference  of 
longitudes  was  thus  asccrlained  ^rvmArietiUy.  Pro-  MttWl 
cee<ling  from  the  bases  incnsured  on  Hounslow  Heath  “wdiaiKt 
and  Salisbury  Plain,  by  the  mcthoil  of  puralleU  and  per- 
pendiculars,  and  considering  the  latitude  of  Greenwich  arc^ps* 
= 51®  28' 40'',  and  the  leiigUi  of  I®  = 60,831  fulhn'ma,  ralhl. 
tlie  latitude  of  Beachy  Head  was  found  =50®  44'  23".7 1. 

Similarly  the  latitude  of  Dnnnose  was  found  = 50® 

37'  7".31.  At  Beachy  Head  the  azimuth  of  the  signal 
ou  Duniinve  was  found,  by  observing  the  angle  between 
it  and  a staff  at  a cvmveiiient  distance,  and  by  observing 
with  Uie  great  Iheodoliie,  the  difference  of  azimuth  of 
this  staff,  and  the  Pole-star  at  its  greatest  uximiilhul 
digression.  By  nine  observations  the  angle  between 
Dunnose  ami  the  North  meridian  was  found  to  he 
96^  55'  58".  Similarly,  by  seven  observations  at  Dun* 
nose,  the  angle  between  Beachy  Head  and  the  North 
meridian  was  found  to  be  fll®  56' 53".  The  problem 
now  to  be  solved  ia  this:  Given  the  nstroiiomicnl  lali- 
tudes  of  two  stations  on  a surface  (not  necessnrily  splie- 
roidal)  differing  liilie  from  a sphere,  and  their  reci* 
procal  azimuths,  to  find  the  difference  of  longitude,  or 
the  inclitialion  of  their  meridian  planes.  The  follow- 
ing beautiful  solution  is  given  by  Dalby.  and  is  the 
foundation  of  the  method  used  in  the  English  and 
Indian  surveys ; the  considemlions  connected  with  it 
are  almost  sufficient  for  a complete  theory  of  spheroidal 
triangles. 

In  fig.  35,  let  B and  O lie  two  stations  sufficiently  Difereore 
elevated  to  he  reciprocally  visible ; O B the  straight  line  ^ losciiud* 
dcM;rilK>dby  the  rays  of  light;  BR.  OS  normals,  drawn  in 
the  direction  of  gravity ; let  P H S be  that  line  parallel  to  r«cipr\x*«l 
the  Korih’s  axis  of  rotation  which  cuts  both  these  normals,  obscmiioos 
('Hiere  is  but  one  such  line,  as  will  easily  be  seen  by  of  sx'S’vil*. 
siip(K>sing  the  whole  figure  projected  on  an  equatorial 
plane  ; and  whether  it  coincides  or  not  with  the  axis  of 
rotation  is  of  no  consequence.)  Hie  azimuth  of  O as 
seen  at  B is  the  inclination  of  the  planes  O B K.  P B R; 
similarly,  (he  azimuth  of  B as  seen  from  O is  the  incll- 
nation  of  BOS,  POS>.  With  radius  Cp  = 1 con- 
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struct  a sphere,  and  take  two  points  6,o,  whose  astro- 
nomical latitudes  are  the  same  a.s  those  of  R and  O, 
ami  whose  meridian  planes  coincide  irith  their  meridian 
planes ; that  is,  let  C b aitd  C o be  parallel  to  R B and 

5 O.  Now  we  are  to  find  the  relation  between  the 
Bxirauths  ofo  seen  from6,  and  b seen  from  o,  and  those 
of  O seen  from  B.  and  B seen  from  O. 

From  R draw  RQ  parallel  to  S O.  or  Co;  and 
from  S draw  8 Q parallel  lo  RB.  orC6.  Tlien  each 
of  the  planes  G B R,  O Q $,  is  parallel  too6C;  and 
P B R,  p 6 C,  are  the  same  plane ; olso  P O S.  poC, 
are  in  the  same  plane.  Cfinsequently,  the  inclination 
of  the  planes  P O S,  Q O S,  is  e<]ual  to  the  an^le  o ; 
and  the  inclination  of  P B R,  GO  II,  is  equal  to  the 
angle  at  b.  Hence  the  azimuthal  angle  at  O is  /cm  than 
that  at  0 by  the  inclination  of  the  planes  R O 8,  Q O S ; 
and  the  azimuthal  angle  at  B is  grea/fr  than  that  at  b 
by  the  inclination  of  the  planes  O B K,  G B R.  If  then 
the  inclination  of  BO  S.  QOS,  be  equal  (o  the  incli- 
nation of  O B R,  GBR,  the  sum  of  the  azimulha) 
angles  at  B and  O will  he  equal  to  the  «i/m  of  those  at 

6 and  o.  We  must  now  discover  in  what  cases  those 
inclinations  are  equal. 

First,  they  are  equal  when  R coincides  with  S,  as 
both  inclinations  then  vanish.  This  happens  when  the 
figure  is  spherical,  with  any  latitudes,  or  with  equal 
latitudes  when  the  figure  is  any  solid  of  revolution. 

Secomily,  from  B draw  R H perpendicular  on  O S, 
and  B L per|>endicular  on  the  plaire  QOS;  and  from 
O draw  O K perpendicular  on  B U,  and  O M perpen- 
dicular on  (he  plane  U B H.  Then  the  tangent  of  (he 

inclination  of  O B R,  G B R,  is  ; and  the  tangent  of 
the  inef  nation  of  B O S,  Q O S,  is 

il  \j 


The  mtmera- 


we  have 

POBH-PCB  + OBCz=po6-fpc6-fofec; 

Subtracting 

POC-fPCO  =poc+pco, 

there  remains 

COB  + OCB  + OBC=co6-|-oc6-|-o6c, 
and,  consequently, 

COB^-OCB^-6BC-l9O®=zc0/»+oc6-|-ooc-l6O^ 

We  shall  next  drserve,  (and  this,  in  fuel,  is  the  appli-  Theorem  for 
cation  for  which  the  theorem  was  invented.)  that  any 
^uation  relalittg  to  the  spherical  triangle  ;>o6,  fig.  JjnJiuidi  *** 
in  which  only  p o.  ^ 6,  o ^ 6,  and  o + 6 are  concerned, 
is  equally  (rue  if  we  aubsiitute  fur  them  colat  of  O. 
colat.  of  B.  dilference  of  longitudes  of  O and  B,  and 
sum  of  azimuthal  angles  at  O and  B,  (these  being  re- 
spectively equal  lo  the  former.)  Now  (TaiooNOiiETax, 
ph  po 

6 + 0 


Art.  117.)  tan  = ■ 


r—  - . cot  — • - 

p 6 + p 0 2 


and 


tors  are  equal,  (as  they  are  the  perpemlicular  distances 
of  two  parallel  planes  at  dilferenl  points;)  arc  the  de- 
nominators also  equal?  To  discover  this,  project  the 
figure  on  the  plane  G B R.  (fig.  39,)  then  the  lines 
K M,  H L will  be  equal,  if  ON,  BN  are  equal.  Thir 
will  happen  when  B O N :=  O B N.  which  iiulds  w hen 
the  reciprocal  depressions  are  equal.  Further  than 
(his  we  cannot  proceed;  hut  it  will  easily  be  seen 
that  ON,  BN  are  very  nearly  equal  in  all  cases 
where  O and  U are  equally  elevated  above  a surface 
whose  curvature  does  not  alter  very  rapidly.  If  un- 
equally elevated,  the  error  in  the  assertion  (that  the 
inclinations  of  O B R.  G R R,  and  of  B O S,  Q O S,  are 
equal)  arises  only  from  this  circumstance,  that  a per- 
pendicular lo  the  horizon  at  O dors  not  appear  per- 
pendicular when  seen  from  B ; the  effect  of  which,  as 
we  mentioned  before,  is  quite  insensible.  We  may 
therefore  assert,  that,  for  all  practical  purpose^,  these 
inclinations  tre  equal ; and.  con.se(|uenUy,  that  the  sum 
of  the  azimuthal  angles  at  B and  O it  equal  tuthe  sum 
of  those  at  6 and  o. 

Spherical  The  first  conclusion  that  we  shall  derive  from  this 
»icaMtn  theorem  is.  that  the  spherical  excess  in  a spheroidal 

.(,S.r«i<W  ,ri,ogle  is  the  same  as  in  a spherical  tnatigle.  whose 
equifto  vertices  liave  the  same  astronomical  latitudes  and  the 
ibatiD  *pbc-  same  difference  of  longitude.  In  fig.  40.  let  B O C be 
rtcai  uwa-  a spheroidal  triangle,  and  6oc  the  corresponding  sphe- 
(la-  ric^  triangle.  Adding  the  equations 

POB  + PBO  ^ pob  + pbOt 
PCB+  PBC=;?c6  + ;)6c. 


, . 1 i-ir  1 « cos  X diff.  latitudes 

therefore  tan  A ditf.lunpludess  - , x 

sin  ^ 'lum  ol  latitLKies 

cot  ^ sum  of  azimulha]  angles,  'lliis  is  the  theorem  o«zht  eo« 
to  be  used  for  finding  the  difference  of  longitudes.  An  to  ha  umcI 
examination  of  it  by  the  mclliod  given  in  Taiooso* 

Mrrav,  .VrU  161,  wilt  makcU  evident  that,  in  general,  a 
small  error  in  (he  latitudes  produces  no  sensible  error 
in  the  detennination,  while  an  error  in  the  azimuths  is 
of  great  importance;  but  that  when  the  latitudes  are 
small,  the  errors  receive  large  multipliers  in  the  ulti- 
mate result.  This  method  ought  not,  therefore,  to  lie 
used  for  stations  near  the  Equator ; and  we  shall  there- 
fore lake  no  notice  of  the  arc  of  parallel  measured  by 
Col.  I^amhton  in  India. 

From  the  data  given  above,  the  difference  of  longi- 
tude of  Beacby  Hrod  and  Duimose  is  found  to  be 
1®  26'  47",B7  : which  will  not  be  sensibly  altered  by  the 
minute  alterations  since  made  in  the  latitudes. 

The  terrestrial  arc  of  parallel  was  found  by  a method 
equivalent  to  the  following.  In  fig.  41  let  BL,  DE 
be  two  parallels  through  B and  D ; B W and  D R per- 
pendiculars lo  the  meridians  P B,  P D.  In  the  triangles 
W B D,  R B D,  the  necessary  angles  being  known, 
and  the  chord  of  R D being  found  by  triangulation 
=5  339,397.6  feet,  the  arcBW  was  found  = 336.119.1. 
find  D R se  336,983.5,  Now  the  latitudes  of  B and  W 
differ  so  little  that  we  may  suppose  their  normals  to  in- 
tersect the  axis  in  the  same  point  T,  fig.  42 ; construct  a 
sphere,  with  centre  T,  paussing  tiirough  B ; then  W and 
L will  be  nearly  in  its  surface.  'IlK-n  il  is  easily  seen 
that  Ian  W T R ^ cos  lat  B x tan  diff.  long.  ; and 

BW  = TB  X WTB=rTB  X X cm lal. B 

tan  >v  T B 

X tandilT.  long.  Also  the  arc  of  small  circle  BL  = 

T 11  X cos  lat.  R X dilf.  long. ; consequently  B L = B W 
diff.  long.  tan  W T B „ , 

* ^ -WB-  N»*d,ir.l0ng.=:1026' 

47''.87.  and  W T B = 54'  56'‘.21 ; whence  B L is  found 
= 336,U76.2.  Similarly,  DE  is  found  = 336,940.5. 

Hiese  are  arcs  of  parallel  corresjionding  to  a difference 
of  longitude  of  1®  26'  47".87,  in  latitudes  50®  44'23".7 
and  50®37'7".3;  the  corresponding  lengths  ot  one 
degree  are  232,316.5  and  232,914.0. 
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It  is  Muled  hy  Caplain  Katrr,  (Phil  Tram.  1829.) 
(hat  the  thirodolite  n«ed  fi>r  drlcnnininff  (he  azimuth 
angieii  at  Deachy  Head  and  Duiimom.*  (upon  the  uccii* 
racy  of  which  the  value  of  the  result  wholly  depends) 
dUi  not  adnnit  of  adjustment  suRicientiy  exact  to  give 
these  angles  with  the  necessary  precision.  Be  this  as 
it  may.  it  appears  certain  (from  Ihe  description  of  the 
mode  nfubaerviiiimi)  (hat  every  care  was  taken  to  in* 
sure  alt  the  accuracy  that  it  was  possible  to  obtain.  I1ie 
result  of  these  observations  was  iiuenticd  to  Hx  a scale  of 
longitude  for  the  grrnt  Map  of  England;  and  the  ob- 
servers knowing  fully  the  impnrlance  nf  the  determina- 
tion. appear  to  have  been  well  satisfied  with  its  accu- 
racy. Whether  the  error  of  cnllimntion  was  corrected 
does  not  appear  ; hut  in  the  description  of  (he  instrti* 
incnt  it  is  expressly  remarked,  (hat  the  telescope  ad- 
milt4‘d  of  being  rcvcr'<d  for  this  purpose.  Tlie  result, 
however  it  may  disagree  with  that  which  we  shall  next 
pre^nl,  must,  we  imagine,  be  considered  as  equally 
valuable  in  proportion  to  the  extent  nf  the  arc. 

Kroui  ihe  value  of  an  arc  of  longUude  nenriy  coin- 
ciding with  those  which  we  have  given,  (the  lengths  of 
I®  of  parallel  given  in  the  Trigonomelrical  Survry  arc 
3S.7l9aiid  38,819  fallitmis,)  the  dilTcrcnce  of  longitude 
between  Dover  and  Fulrnmiih  was  calculated  to  be 
6®  20'  52".5,  or  25"  23*.5  of  lime.  To  determine  thia 
indcfwndently.  Dr.  Tiarks  was  sent  by  sea  with  twenty- 
four  chronometers  to  com)mre  the  apparent  times  at 
Dover  and  Falmouth.  Tliree  trips  were  made;  the 
apparent  lime  was  detertnined  hy  equal  altitudeti;  this 
was  compared  with  the  time  aliown  hy  the  chrono- 
meters; and  thus,  the  error  of  the  chnmometers  with 
regard  to  each  of  these  apparent  limes  being  found,  (he 
ditrerciice  of  (he  Dover  and  Fulmoulh  lime  at  the  same 
instant  was  found.  'Hic  result  was  that  the  difference 
of  longitude  is  25*  2H*.4 ; and  this  prohithly  cannot  he 
.subject  to  at:y  great  error,  'fhis  amounts  to  the  same 
as  saving,  that  an  arc  in  the  parallel  of  Beochy  ileuil 
(lat.  50^  44'23".7)  whose  length  la  1.474.672  feet,  em- 
braces  a diETerence  of  longitiirle  of  25"*  2H*,4  of  time,  or 
go  22^  6''.  or  tJjat  (,f  parallel  = 231. 5G3  f»el. 

In  the  determination  of  the  difference  of  longitude  of 
two  placea  at  a very  great  distance  from  each  other, 
and  where  the  tran-Hjiortation  of  chronometers  easily  and 
rapidly  cannot  be  accomplished,  the  following  melhods 
may  be  used.  Tlic  ditfcrence  of  longitude  may  be 
ascertained  by  astronomical  ohservatiuita  carried  on 
simuUaneou.sly  at  the  two  extremities ; ai<  observations 
of  the  Moon’s  right  ascension  at  the  time  of  her  transit ; 
observuliuiis  of  eclipses  of  Jupiter’s  satellites,  (which 
are  a sort  of  signals  seen  at  both  places  at  the  same 
absolute  time;)  and  observations  of  occultations  of  stars 
by  the  Moon,  or  of  solar  eclipses,  (which  differ  from  the 
last  only  in  ihU  respect,  that  the  absolute  time  of  the 
phenomenon  is  not  exactly  the  same  at  both  places, 
but  that  the  differt  iice  admits  of  calculation.)  The  la.st 
is  the  most  acc-unne  of  all  known  melho<}s.  Or  the  dif- 
ference of  longitude  maybe  found  by  dividing  the  arc 
into  several  partial  arcs,  such  that  a point  comprised  in 
each  may  be  visible  at  both  its  extremities,  and 
establishing  at  each  of  those  extremities  a temporary 
observatory,  and  then  determining  the  dilference  of 
longitude  of  these  extremities  by  observation  uf  arti- 
ficial signals  as  in  the  French  arc ; and  thus  making  the 
whole  determination  the  sum  of  the  several  partial  and 
independent  delerininutioiis.  Or  instead  of  making  all 
the  determinations  independent  of  each  other,  and  de- 


pendent on  the  correctness  of  the  apparent  time  used  Mnmm 
at  each  of  the  temporary  observatories,  the  signals  may  Are*  ot 
be  made  at  the  signal  post®,  end  observed  at  the  tern-  ^ P*r*IW-  ^ 
porary  obHervatnries.  along  the  whole  line  in  the  same 
evening:  ihen  if  there  he  any  error  in  the  assumed  ap- 
parent time  at  one  of  the  intermediate  nbserv'atories,  it 
will  have  the  effect  of  increasing  the  determined  extent 
in  longitude  of  the  arc  on  one  side,  and  diminishing  it 
for  that  on  the  other  side,  so  that  their  sum  will  be  un- 
altered. It  is  only  necessary  that  the  rales  of  the  clocks 
be  known  pretty  accurately.  (See  Mr.  Herschel’s  Paper, 

Phil.  Tran*.  1826.)  It  is  found  in  practice  extremely 
difficult  to  establish  the  system  of  cooperation  necessary 
for  Uiia  method.  In  the  arc  which  we  are  now  con*>i- 
dering.  the  second  method  was  generally  used,  but  the 
principle  of  the  last  was  inlrcnluced  in  one  part  of  it. 

In  August  1824.  signals  were  made  hy  the  explosion  Di8«retire 
of  gunpowder  on  four  evenings  on  the  summit  of  Monte  ‘““I* 

Baldo,  a mountain  on  the  East  bank  of  the  I..ago  di 
Garda.  Ten  signals  were  made  each  evening;  (he 
quantity  of  powder  used  for  each  signal  was  three* 

(|uartcr8  of  a Viennese  pound.  They  were  olwcrved  by 
several  astronomers  at  the  observatories  of  Padua  and 
Milan,  (as  well  as  at  Bologna,  Modena,  and  Verona.) 

Th^ir  difference  of  longitude  wa*  found  to  be  10™43*.27 
in  lime.  All  the  observotiutis  are  given  in  the  Milan 
Ephrmcru  for  1826:  they  appear  to  have  been  made 
with  all  possible  care,  and  the  extreme  discordance  of  the 
results  is  little  more  than  a second  of  lime.  The  difference 
onongitude  of  the  church  of  Santa  Giiistina  at  Padua,  and 
the  cathetiral  at  Milan,  was  inferred  to  be  10*"  45*.S9. 

In  September  1821,  ten  signals  were  given  on  each  DiiTervnet 
of  three  evenings,  on  the  mountain  Hochc  Melon.  They  hingiiuiW 
were  observed  at  the  observatory  of  Milan,  and  at  a 
temporary  olwervatory  on  the  plain  of  Mont  Cetiia. 

The  em>r  of  a chronometer  (by  Earnshaw)  on  mean 
«<olwr  time  was  found  from  observations  with  a transit- 
instrument  crecte<l  near  the  hospice,  and  the  chrono- 
meter was  then  carried  to  the  place  at  which  Roche 
Melon  is  visible.  The  difference  i»f  longitude  was  found 
ss  9*  0*.20  ; whence  the  difference  of  longitude  of  the 
cathedral  at  Milan  and  the  hospice  at  Mont  Cenis 
= 9"  0*.SI.  The  details  are  given  in  the  OperatioM 
Ctfodesiffues^  Sfc.  It  is  easily  seen  that  the  difficulty  of 
fixing  firmly  the  instruments  and  other  causes  render 
this  determination  leas  certain  than  the  last;  but  It 
appears  to  be  satisfactory. 

In  September  1622,  ob.senrations  were  made  fur  the  [>iflcTCM:v 
purpose  of  finding  (he  diff*erence  of  longitude  of  Mont  uf  lonfitwlc 
Cenis  and  Mont  Colombier,  a hill  on  the  right  bank  of 
the  Rhone  below  Geneva.  At  Mont  Cenis  U was  found 
necessary'  to  carry  Eamshaw'a  chronometer  to  a point 
2000  feet  above  the  observatory.  The  chronometer  was 
compared,  before  going  and  afler  returning,  with  the 
transit  clock;  it  was  also  compared  when  at  the  place 
of  observation  by  secondary  sigual.s  iteen  there  and  at 
the  observatory.  The  results  were  different : the  mean 
was  generally  taken.  Tlic  tempestuous  slate  of  the 
weather  made  the  determination  of  the  absolute  lime  at 
Mont  Colombier  very  uncertain,  and  the  following 
arrangement  was  therefore  made.  On  some  of  the 
evertings  on  which  signals  made  on  Mont  Tabor  were 
ulwerved  at  Mont  Onis  and  the  observatory  on  Mont 
Colombier,  signals  were  also  made  on  anothrr  part  of 
Mont  Colombier,  and  observeil  at  the  observatory  of 
Mont  Colombier  and  that  of  Geneva.  Consequently 
(a.s  we  have  already  explained)  the  difference  of  longi* 
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tude  b«twe«n  Mont  Cenis  mid  Gpueva  was  found,  un- 
affected by  ain-  error  in  ilie  aWlute  time  at  Mont 
Colombier.  Toe  mean  of  the  renuhn  from  twelve  aijf- 
nals  (sis  on  September  5.  and  sis  on  September  7) 
was  3°*  8*-76.  As  this  U affected  by  the  errors  attend- 
ing four  observations  of  siirnaU,  and  as  the  numlier  of 
sig;nals  is  xmall,  this  determination  cannot  he  considered 
equal  to  the  lost. 

In  precisely  the  same  manner,  and  at  the  same  time, 
the  difference  of  longitude  of  Geneva  and  .Solignul  was 
found.  Signals  made  on  Pierre-sur-autre  were  ufiserved 
at  Solignat  and  Colombier,  and  signals  on  another  part 
of  Colombier  were  ohservetl  mi  Colombier  and  at  Ge- 
neva. The  time  at  Solignat  was  determined  by  abso- 
lute zenith  di^tan(^es  of  xUrs  observed  with  repeating- 
circles.  The  mean  of  the  results  <d  twelve  aipimls  on 
September  6 i'nd  7,  was  See  Conn,  det 

Tempt,  1S2B.  This  is  liable  to  llie  same  objecUons  as 
the  last;  but  if  combined  with  the  last,  the  result  will 
be  almost  free  from  any  error  in  the  absolute  time  at 
Geneva.  The  difference  of  longitude  of  Geneva  and 
the  station  on  the  Puy  d’lsson  (near  Solignat)  was  in- 
ferred to  be  IP"  b7*.82. 

If  the  signals  on  September  7 were  thought  suffi- 
ciently numerous,  there  would  be  no  necessity  for  using 
the  observations  made  at  Geneva.  On  that  evening  the 
difference  of  longitude  of  Mont  Ceiiis  and  Colombier 
was  found  to  be  4 44S2H,  and  that  of  Colombier  and 
Siiligtiat  10*  I6*.81,  whence  that  of  Mont  Cents  and 
Solignut  = 15*  3‘.09,  and  that  of  Mont  Cents  and  Puy 
d’lBsun  15*6M)4,  unaffected  by  the  error  of  absolute 
time  on  Colombier. 

In  Atigiisi  1H23.  the  diflerence  of  longitude  ol‘ 
Solignat  and  La  Jonch^re  was  dHermtnetl  by  twenty 
signals  on  the  Mont  d’Or.  The  mean  was  6"  49*.99  ; 
from  whidi  the  difference  of  Imtgiiude  of  the  Puy  d'Isson 
and  Sauvagnac  (near  La  Joiich^re)  ~ b*  51*.2^.  Sig- 
nals were,  in  fact,  made  on  three  evenings  ; but  the  re- 
sults given  by  the  first  evening’s  observations  differ 
steadily  two  seconds  from  those  of  the  other  evenings. 
No  explanation  of  this  anomaly  could  be  given,  imd  the 
resulta  of  the  first  evening's  ob»erv.'itions  were  rejected. 
This  circumstance  seems  to  throw  mime  doubt  upon  the 
cftnclusion  ailopled.  The  absolute  times  were  deter- 
mined frtim  zenith  distances  of  stars. 

In  September  IH23.  the  difference  of  longitude  of  La 
Jonchere  and  St.  Preuil,  was  found  in  the  same  way 
from  ten  signals  on  September  20.  given  on  l\iy-Co- 
gueux.  Tlmugh  signals  were  given  on  eight  evenings 
it  was  only  possible  (from  some  atmospheric  cause)  to 
see  them  on  one.  M.  Nicollet  considers,  however,  that 
the  favourable  circumstances  under  which  these  ob- 
servations were  made  leave  no  doubt  of  the  ticcuracy  of 
the  result  The  difference  of  longitude  of  La  Jonchere 
and  St  Preuil  appeared  to  be  6*  2S*.S4  ; that  of  Sau- 
vagnac and  St  Preuil,  6*  23*.09. 

In  October  1823,  simitar  observations  were  made  at 
St.  Preuil  and  Mareoives.  The  mean  of  forty-six  signals 
gave  for  the  difference  of  longitude  3*  49'.Ol ; and 
between  St  Preuil  and  the  steeple  of  Marennes, 
3*  48* .99. 

Adding  together  these  differences,  we  find  for  the 


difference  of  longitude  between  the  steeple  of  St  Giua-  Drtermiak- 
Ihia  at  Padua,  and  the  steeple  of  Marennes.  51*  56*.25,  no«  of  I'i 
or  12^  59'  3''.75.  The  terrestrial  length  of  the  cor-  p^r*/** 
responding  arc  of  parallel  in  latitude  45®  43'  12'',  as 
found  from  the  French  and  Piedmontese  survey,  (we  Uea»urei. 
know  not  by  what  method  of  calculation.)  is  1,010,996  / 

mitres. 

It  is  difiicuit  to  estimate  the  value  of  this  determine-  Value  of 
tion.  We  are  not.  ourselves,  inclined  to  rate  it  very 
high.  Of  the  accuracy  of  the  determinations  on  the 
Italian  side  of  the  Alps  there  can  be  little  doubt.  The 
credit  (ff  the  Mont  Cenia  observatimia  rests  entirely  on 
the  steadiness  of  rate  of  a single  chronometer,  which 
was  every  day  carried  on  a inouniaiii  path  to  a con- 
siderable elevation.  Of  the  French  determinations 
it  seems  probabb'  that  one  (if  not  two)  is  liable  to  con- 
siderable errors.  Those  who  know  practically  the  dif- 
ficulty of  determining  the  lime  at  a fixed  observatory, 
and  with  the  best  instruments,  to  an  accuracy  of  one- 
teulh  of  a second,  will  proliably  allow  that  there  may 
have  been  at  any  of  the  temporary  stations  aw  error  of 
a quarter  of  a second  of  time  in  ihe  correction  of  the 
clock.  When  to  this  are  added  the  errors  of  chrono- 
meters, and  of  observations  of  signals,  and  the  doubt 
which  is  thrown  on  some  parts  by  large  and  un- 
explained di-screpancies,  and  when  U is  considered  that 
the  determinations  of  the  six  partial  arcs  are  absolutely 
independent;  we  cannot  flatler  ourselves  (hat  the  dif- 
ference of  longitude  of  the  extreme  points  is  determined 
within  one  second  of  time.  And  the  principal  ob- 
servers were  themselves  so  sensible  of  this  uncertainty 
that  they  had  (we  believe)  concerted  a plan  for  the  im- 
mediate determination  of  the  difference  of  longitude  of 
Marennes  and  Padua,  by  occultations  or  other  astro- 
nomical phciiomeiia  observed  at  both  place.*.  The  re- 
spective governments  (as  we  are  informed)  refused  to 
defray  the  expenses,  on  the  ground  that  the  arc  might 
in  a short  time  be  extended  further  to  the  Ka«t.  It  is 
much  to  be  regretted  that  Uie  accurate  determination  of 
the  extensive  arc  already  surveyed  should  in  the  mean 
time  be  withheld  from  the  scientific  world. 


Section  6. — Deiermination  of  the  Figure  of  the  Earth, 
from  the  Geodetic  Mrasuret. 

The  following  Table  contains  an  abstract  of  the  ele-  Abtttnciof 
meiits  of  the  arcs  alxive  dc‘-cribetl.  'fhe  foreign  inea- 
sure*  are  reduced  by  supposing  the  loLvc  = 6.394596  ***  ‘ 
English  feet,*  (according  to  Shuckhurgh's  standard,) 
and  the  metre  = 3.280899  Englihh  feet. 


* Ttiis  mimber  i»  deduced  fmtii  Captain  Kater’i  mca«ure  of  (be 
Tratu.  1818,)  Mippo»if>g  ibe  melf«  a 443, tinea  of 
the  IoIm  nf  Peru,  The  comuarmjn  meiJlioned  in  the  PAil.  Trmmi. 
17G8,  alluwinz  fur  Ifce  differcace  between  the  Socieljr’a 

•tandanl  ami  Shuckhurgb'*  aUndarJ  at  dct^rmiscd  by  Capliio  Kaier, 
{PAJ.  TViiitt.  1821,)  gi»«  for  the  bumth  of  the  ioise  ? J94743  feel 
of  Staierkbu-fh's  Maodard.  Brt*eo«ich'a  arc  hat  been  corrected  for 
the  qoAoWy  ^ (W-113  line)  by  which  Mtirao’t  loit*  waa  tound  to  t>t> 
»h«rter  than  ih«  louw  of  l*»ra.  (^oee  tta  Sftteme  Mln^me,iam.  Uj. 
p.  414.1  The  Knfiith  area  of  parallel,  a«  well  u the  other  Kegfieb 
area,  are  reduced  to  hhuckburgh'i  aiaadaid. 
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Arrt  of  Mtridian. 


K. 

UncTlpitw- 

uo««a.  iC  [ 

ABvitnd*.  1 

Lniilllf  l> 

CsfflMkbM. 

t*firu«iu  arc  a»  catcuUted 
by  Dclambrc 

-1*31'  0" 

3*  7'  3".l 

1131057 

Mountainouf  couniry.  73i«  anplibide  probably  well 

deterniined. 

1 ^ 

llaupartau**  Swediab  arc. 

66  19  37 

0 57  30.4 

351832 

Mi>«nUinoiu  Country.  A very  ItUle  doubt  about  lb« 
aeoplitude. 

1 3 

B 20  0.3 

3040605 

Apparently  very  food. 

Caiaiai  ila  Thory ...... 

46  S2  S 

Roman  arc  by  Botcovich  • 

42  59 

2 9 47 

787919 

MooaUiti*  Ml  tbe  middle  of  the  arc,  and  art  at  both 

i 

eitreiaitiaa.  Tbe  deiemiinatioa  appears  a |(ood  one. 

Lacaillc'*  are  iwar  the  Cape 
of  Good  Hope 

-33  IS  30 

1 13  K.5 

445S06 

Moentaina  in  tbe  Bel(bbourKnod.  Tbe  deteraninalion 

6 

Anwrican  arc  by  Maion 

39  12 

1 28  45.0 

539100 

appears  good. 

Tbe  country  favourable ; aad  apparently  ao  doubt  about 

the  result. 

tera  to  Denkirb  ....... 

44  SI  2 

12  22  *2.6 

rjowi 

Tbe  lahiodea  depend  on  iaadequate  obaervatioos  with 

j 

repeauof-circlaa. 

a 

Sianberg’*  S*edi*h  arc.. . 

66  20  to 

1 37  19  3 

593278 

Mouauiuottt  coeotry.  Tbe  laiiludee  doubOul,  u le  (be 

last  arc. 

9 

Engl><-b  are  from  Ihiaaoae 

S2  36  4i> 

3 67  13.1 

1442953 

10 

Lambtoe’i  Snit  Indiaa  are. 

12  32  SI 

1 34  56.4 

574368 

Excellent. 

11 

Laanbton'it  aecond  Indian 
arc,  aa  ealeoded  by  Eve* 

16  B 22 

15  57  40.2 

5794599 

IS 

PiedmoalciC  arc  by  Plaaa 

44  57  30 

1 7 31.1 

4l4«sr 

Tbe  deirrminatWHi  excellent.  Mountaini  at  both  extre- 

miiivs. 

13 

Haeoveriaa  are  by  Giun  . 

52  32  17 

3 0 57.4 

■36426 

Excellent,  subject  only  to  a sxuall  doubt  about  tbe 

1 

standard. 

14 

Auuian  are  by  Struve  .... 

5$  17  37 

3 35  5.2 

' 1309742 

Excelletil. 

j Arc*  of  Paralltl.  j 

Mft. 

llwtpgMn. 

1 Lautnt*. 

t.angiiwt«. 

1 (.Mcthta 
^ b«iuae«c. 

toniiti. 

IS 

Arc  acffMia  the  rmielh  of  ibe 

UioM,  by  Lacatile  and 
Cataioi  de'Fbury 

43“  31*  50' 

1*63*19- 

r»au>22 

Pretty  good. 

16 

Rot's  are  betwree  Beacliy 

Appanrolly  very  good. 

Head  aod  Ouanoae  .... 

SO  44  24 

t 26  47.9 

.336099 

17 

so  44  24 

6 2‘2  6 

1474775 

AppareeUy  food. 

IS 

Arc  from  Pidoa  to 

46  43  12 

12  59  3.8 

3316976 

Subject  to  tbe  accumulated  erron  of  MX  indepeudeat 

i 

dctemtnMwoi  ie  difficult  circumataooes. 

of 

Kmtu'* 

EArtti  fn>m 
Ueodrlic 
Mratures. 


Equ«Uon»  Forming  for  egch  of  the  meridional  arcs  the  equa- 
•f  tiw  Uta.  lion  of  p.  194,  line  22,  and  for  each  of  the  arcs  of 
parallel  the  eipreasion  of  p.  193.  line  42,  we  obtain  the 
Ibllnwing  Table. 

K<)UtlOIU 

1 6 X 0M41U  -6«  X .05426  = 1131057 

2 5 X .0167260  + 6<  X .02536  = 851632 

3 6 X .1454455  + 6 < X .08666  s=  .1040605 

4 6 X .0377524  + X .01489  = 787919 

5 6 X .0213197  — 6«  X .W»203=  445506 

6 6 y .0258163  + 5<  X .00512  = 5.18100 

7 6 X .2159001  + X .10627  =:  4509402 

8 6 X .0263097  + X .04293  = 593278 

9 6 X .0690010  + 6 X .06160  = 1442953 

10  6 X .0276169  - 6«  X .02.171  =s  574368 

11  6 X ,2765749  - be  X .20944  a:  5794599 

12  b X .019640.1  + X .00979  = 414657 

18  6 X .0851849  + X .03132  = 7.16426 

14  6 X .0625662  + 6 e x .07326  = 1309742 

15  & X .0238980  + 6 « X .03523  =r  503022 

16  6 X .0159783  -t-bex  .02556=  336093 

17  6 X .0703392  -f  6«  X .11251  = 1474775 

16  b X .1582185  + 6 < X .23931  = 3316976 


We  ivhall  now  proceed  to  discuss  these  equations.  Etrth’f 

1.  CompariiifT  the  lougesl  arcs.  Nos.  7 and  U.  we  ^^*jbT*** 

find  5=20852460.  f=  .003318.  differeni 

2.  Comparing  No.  7 and  No.  2,  5 = 20816330,  and  conpariiwiK 

e=.  006850.  ofmendtan 

3.  C-'omparin^  No.  7 and  No.  8,  5 = 20851450,  and 
e = .0034 18. 

4.  As  there  is  some  doubt  abcnit  both  the  Swedish 
arcs,  (Nos.  2 and  8.)  uke  the  sum  of  the  equations 
corresponding  to  them,  and  compare  this  with  the  equa- 
tton  of  No.  7.  Thus  we  find  5 = 20838100,  and 
e = .004722. 

5.  The  comparison  of  No.  1 and  No.  3 ftives 
6 = 20861200,  and  e = .003553.  The  comparison  of 
No.  1 and  No.  7,  pves  5 = 20853720,  and  e = .003196. 

This  is  nearly  the  same  comparison  as  that  from  winch 
the  French  delennined  the  lenjfth  of  their  m^lre. 

6.  As  the  Roman  and  Piedmontese  arcs  (Nos.  4 
and  12)  are  in  circumstances  of  locality  opposite  in 
character,  we  may  perhaps  take  the  sum  of  their  equa- 
tions to  represent  nearly  the  e<jualion  which  would  be 
{(tven  by  an  arc  hi  circumstances  unalTected  by  these 
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Pi(ur«  of  pecaliaritien.  Comparinjc  this  sum  with  No.  11  we 
the  Earth,  have  b = 20ft&79-10,  e = .006180. 

7.  Comparing  No.  11  with  the  sum  of  Nos.  9,  13, 
and  14,  we  find  b = *20S536M).  e = .00336?. 

8.  The  comparifton  of  the  two  American  arc*  (Na  1 
and  No.  6)  give*  6 = 20834100,  e=  .002283. 

9.  Tlie  cuinpariaon  of  No*.  5 and  11  gives 
b = 20910300,  e = .006:^61. 

Rcnarki  eu  discordance  of  these  results,  especially  in  tlte 

ib«  dlscanl'  value.s  which  they  give  for  the  eilipticity,  seems  to 
show  (hat  several  of  the  messiires  are  afhicted  with 
some  considerable  cau^  of  error.  Tlus  sup^Kmition  at 
least  is  necessary  if  we  sup^rose  (he  Earth’s  Figure  (at 
the  level  of  the  sea)  tu  be  one  of  revolutir>n,  and  the 
generating  curve  to  beat  alt  similar  to  an  ellipse.  'The 
most  probable  disturbing  cause  is  the  attraction  of 
mountains  ; and  it  will  be  seen  almve,  that  the  greatest 
<liscnrdances  esist  in  those  comparisons  in  which  Nos. 
2,4,  5,  and  12  are  used;  all  of  which  are  in  moun- 
tainous Countries.  Let  u<  then  exclude  all  which  are 
in  that  predicament,  namely,  Nua.  1,  2, 4,  b,  8,  and  12, 
and  with  the  others  endeavour  to  ascertain  the  Karlh’s 
dimensions. 

10.  Comparing  the  sum*  of  Nos.  3,  6,  7,  9,  18,  14 
with  the  sum  of  Nos.  10,  II,  we  find  6 = 20654270, 
e = .003380$. 

1 1.  If  we  confine  ourselves  to  the  motlern  arcs,  we 
may  compare  the  sum  of  Nos.  7,9,  IS,  M with  the 
anm  of  Nos.  10,  11,  and  we  get  6 = 20853355, 
e =s  .0033232. 

The  mean  of  the  two  last  may.  perhaps,  be  considered 
a good  detcrniinatiort.  (This  amounts  to  the  same  as 
giving  the  modern  arc*  double  the  credit,  ctrterh  pari- 
but,  of  the  ancient  arcs.)  I'hus  we  find  6 = 208-53810 
fret,  e = .0033520. 

r.'mpsrivoa  Substituting  these  values  in  each  of  the  equation*  of 
ui  meridian  arcs,  we  gel  the  following  apparent  errors. 

«eti  c«k»-  These  may  be  produced  by  errors  in  the  geodetic  mea- 
l«irdsrc«of  sures,  or  by  errors  in  the  astronoinical  detenninalion  of 
ampUludc. 


K*. 

MieuarMH 

atMBMwe 

^mr  M 

“•  KmTi  1 

AmpiHB4e  | 

1 

_l»j|t  (pf 

1130b 66 

1131057 

+ 171 

-w’ 

2 

66  19  37 

350615 

351832 

-M2I7 

-12.0  ! 

3 

i2  2 

.1039166 

30)0605 

+ 1439 

-11.2  ^ 

4 

Ai  59 

788:122 

787919 

-403 

•M.o  . 

5 

>33  18  30 

44445.5 

445506 

4-1051 

-10.4 

6 

39  12 

53872S 

538100 

-626 

+ 6.2 

7 

44  51  2 

4509768 

4509102 

-366 

+.1.6 

8 

66  20  10 

593166 

593278 

-Hft 

4 0.9 

9 

52  35  45 

1443302 

1442953 

-349 

+3.4 

10 

12  32  21 

574260 

574368 

+108 

-1.1 

11 

16  8 22 

5794708 

5791599 

-109 

+ 1.1 

12 

44  57  30 

410259 

414657 

-h4.198 

-41.4  j 

13 

52  32  \7 

735929 

736126 

+497 

-4.9  ; 

14 

59  17  37 

I 309865 

1309742 

-1^3 

+I.S  1 

• In  determioiftf  •lemenl*  from  t number  of  obwrmtion!*  or  me*. 
Rtm,  the  roedtaid  of  fmartp  hat  fre<iuMilljr  been  oiteit. 

We  h«»e  the  uw  of  «M«  method,  fur  Uie  folUiymj  rratoa. 

It  u perferdy  certain,  tK*t  (be  clement*  ilclermiDml  by  ihui  method,  if 
Mibvtjiui^  in  the  equUMo*  of  coodiuoa,wiU  (caorally  give  the  ^eitsi 


The  reader  is  now  able  to  judge  whether  the  dimen-  Ueirrmma. 
sions  which  we  have  used,  or  any  others,  are  likely  to  t<®n 
reprcMrnt  with  tolcruble  accuracy  the  measured  lengths 
of  meridiun  arcs  on  the  Earth's  surface.  We  have  Geodetic 
M)mi’timcfi  thought  that  the  measured  arcs  appeared  too  Metiure*. 
small,  or  the  amplitudes  loo  great,  in  middle  latitudes; 
or  that  Uie  comparison  of  equatorial  arcs  with  those  in 
middle  latitudes  gave  a smaller  eilipticity  than  that  of 
arcs  in  middle  latitudes  with  Northern  arcs.  These  in- 
dications would  show  (see  Section  3)  thal  the  Earth's 
figure  is  pi^duberant  at  middle  latitudes  above  the 
elliptic  spheroid.  But  after  careful  examination  we 
believe  that  there  U no  unequivocal  appearance  of  this 
And  we  du  not  (lerreive,  that  the  diifemice  between  the 
calculated  and  the  measured  arcs  would  be  materially 
diminished  (at  least  for  the  best  arcs)  by  adopting  a 
ditferent  vaUte  for  the  eilipticity.  And  observing  that 
Nos.  1 and  6 are  nearly  in  the  same  longitude,  that 
Nos.  2, 3, 4.  5,  7,8,9. 12,  IS.  14.  are  nearly  in  the  same 
longitude  90^  from  the  funner,  ami  that  Nos.  10  and  1 1 
are  in  a third  longitude  60‘^  from  the  last,  we  think 
ourselves  entitled  to  conclude  that  there  is  no  important 
dilference  between  the  dilferent  mendiana  of  the  Earth. 

Oil  the  whole  we  arc  inclined  to  think,  that  as  far  Tb«  *t- 
as  meridian  measures  go,  the  Earth’.*  form  may  be  very  J'* 
well  reprcsenied  by  dial  of  an  ellipsoid  of  revolution 
with  the  dimensions  that  we  have  assigned.  The  * 

greulest  deferences  are  at  the  places  and  in  the  direc-  nentiiin. 
lions  that  we  should  d priori  Imve  expected.  No.  12  is 
measured  across  tlie  great  basin  of  Piedmont  and  abso- 
lutely abuts  on  the  feet  of  very  lofty  mountains  at  both 
extremities;  No.  3 is  terminated  by  the  Pyrenees;* 

No.  5 is  in  circumstances  partly  similar  to  those  of 
No.  12  ; and  No.  2 is  in  a mountainous  country.  'I*he 
other  differences  are  not  greater  than  such  as  might  be 
pmduceil  by  a small  lump  of  unequal  density  below  the 
Earth's  surface,  or  (as  Captain  Everest  has  shown  in 
his  .^ccoifrtl  of  thr  Mea»uremenL  4^.)  by  a mountain 
range  at  a considerable  distance. 

We  shall  now  prircced  to  consider  the  arcs  of  DiKUMion 
parallel.  of*rr*«f 

12.  Compariwr  No.  17  with  No.  9,  6 =2(>S4I200,  f*"''*'- 
r=. 003763.  Tliese  then  are  the  dimensions  of  the 
ellipsoid  that  correrponds  most  exactly  to  tlic  curvature 

of  England. 

13.  Comparing  No.  IS  with  No.  11,  6 = 20855‘220, 
e = 003465. 

14.  Comparing  No.  18  with  No.  7,  6 zz  20848880. 
r = .003667. 

Here  we  may  observe  tliat  upon  comparing  an  arc  of 
parallel  nearly  in  latitude  45®,  with  two  arcs  of  meri- 
dian  of  which  one  is  iu  a low  (atUude,  and  the  other 


srronof  iitw«r  m«*»ar«ni  lbe*m«lle«(  are*,  *ikI  A 

ci«-*titM!accsi>dH*«Uy  oppnted  wruRiniva  »eB«r  C4M«ot,  weltimk,  b« 
•up|iurfr*l  by  any  tymbolical  rr*so^in|(.  Ttw  liMcrrin*  nfcbanc«*(l'rMii 
wbich  lht»  melbod  i«  detiiicnl)  U hvkc  liahl*  than  any  oOtrrtnemri 
of  omiraion  in  the  preliminary  riMitidarstMinB  for  lh«  MliHiiifi  of  any 
pr»bt*ni;  and  prefer  re-tin(  in  ibe  bettef  that  ihere  it  mm*  mwit 
•rrer  in  (be  proof  of  Ibh  tnrlhi^,  to  rtceivin^  tbe  eoAwquanre  above, 
aieuiioard.  We  haie,  iberrfora,  (hougbl  beat  to  u«e  tbe  roetKod 
commonly  «mploye<l  in  AsirDnemy,  «**.  la  take  Uie  turn  of  ftroiipt  of 
the  equatUn*  of  ^dilHMi.  and  to  t-of>«der  each  tgtn  a-  one  «t|ealin«i : 
(be  rroiipa  beinj;  wlecte<i  *o  at  to  make  (be  coeffieieat  of  e faif«  and 
pof4ii«e  (D  oit«  turn,  and  large  and  nrgatiire  in  the  other. 

* A put  of  Ibtt  error  it  undcntMcdly  to  b«  altribeted  to  (he  error* 
of  baae*.  Uc.  mentioned  by  Uclambre.  Oa**  dm  Sfitimt  Sletrtfme, 
tom.  ni.  p.  163.  Perhapt  i amail  part  of  hit  diffrreecee  >•  to  be 
.e>.K.ed  to  the  later  menasre. 
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rtfmnM  nearly  in  latitude  45^  the  finit  comparison  pives  a 
ibe  litrtb.  smaller  elUptidty  ihan  the  ficcond.  Tliifc.  as  we  have 
mentioned  in  pajfc  197,  would  indicate  that  the  Earths 
Fijfure  projected  at  niiddle  latitudes  abf»ve  the  ►phe- 
roidal  form.  But  we  place  little  reliance  on  this  con- 
clusion. be<uiuse  the  delcrmiitatiun  of  the  extent  in  lon- 
gitude of  the  arc  of  paraUcI  docs  not  appear  to  us 
sufficiently  certain. 

Compariton  ]f  we  sulx>ititute  the  values  6 = 2U65381Q,  e =; 
of eakuUiad  0033520.  in  tnc  equations  of  arcs  of  parallel,  we  get 
following  apparent  errors. 


H* 

UOnO* 

LctytS 

KlTMt  l> 

am*  t> 

1*  Sf**»  t*  TVn» 

iMmt 
tS  rtoDb- 

IS 

la-sno" 

.MKI827 

503033 

+3195 

>30'^.0 

-2V00 

21-7 

16 

so  44  24 

334995I 

3M0VI 

+ 1104 

-17.2 

-MS 

10.9 

17 

50  44  34 

147470-51 

I47477& 

+?o 

-I.l 

-0.07 

0.7 

18 

tS  4.1  13 

X.-U6187 

^316976 

+70 

-11. 1 

-0.74 

7.0 

The  a«- 
auipad  di- 
me cniotii 
Mlufy  the 
arr*  «f 
pwallol. 


CoockuieB 
dedue«»l 
from  the 
meuurM  of 
area. 


The  magnitinic  of  these  errors,  and  the  fact  of  their 
oil  having  the  same  sign,  apjtear  at  first  sight  rather 
alarming.  It  must,  however,  Ih*  mnarked,  that  the 
two  first  arcs  ate  measured  across  low  land  or  sea,  and 
terminated  at  l>oth  extremities  by  hills,  and  the  cflect 
of  the  atlraciion  of  the  hills  umiid  be  to  make  the  am- 
plitude Binaller  than  if  no  such  inequality  exUt^. 
The  extramitics  of  the  third  and  fniirth  arcs  arc  more 
favourably  situated ; and  in  these  the  errors  arc  within 
the  limits  of  errors  of  observation.  On  the  whole  we  are 
pretty  well  aatiafied  with  the  agreement  between  the 
computed  and  measured  arcs. 

I'lie  fullnwing  arc  our  conclusions  from  the  discus^ 
tiou  of  the  measures. 

1.  'I'he  measurwl  arcs  may  be  representetl  nearly 
enough  on  ihe  tthote  by  supposing  the  Earth's  surface 
(at  the  level  of  tlie  sea,  or  at  the  level  at  which  water 
communicating  freely  with  Ihe  sea  would  stand)  to  be  an 
ellipsoid  of  revolution,  whose  ^wlar  semiaxisis20.853,810 
English  feet,  or  3949.585  miles,  and  whose  equatorial 
radius  is  20,923,713  feet,  or  3962.H24  miles.  The 
ratio  of  the  axes  is  29S.33;  299.33  ; and  the  elliplicity 
(measured  by  the  quotient  of  the  difference  of  the  axes 


by  (he  smaller)  is 


298.33 


The  meridional 


quadrant  is  32,811,980  feet 

2.  Inonler,  however,  to  conciliate  the  various  measures 
with  this  assumed  form,  it  is  necessary  to  suppose  that  in 
some  observations,  made  apparently  with  the  greatest 
care  and  with  competent  in.s4rumeiiU,  the  latitude  is 
erroneous  to  the  amount  of  at  least  22  seconds.  But 
these  errors  occur  almost  without  exception  in  the 
localities  where  we  should  have  expected  them  (on  the 
principle  of  imiver«al  gravitation)  from  the  disturbance 
of  the  adjacent  mountains. 

3.  It  is  necessary  also  to  suppose  that  in  some  cases 
the  direction  of  gravity  is  alleretl  to  the  East  or  West  of 
that  which  it  would  have,  were  the  Earth's  Figure  per- 
fectly regular.  Tlicse  instances  also  occur  in  localities 
where  (as  above)  we  might  d priori  have  expected 
them. 

4.  In  Consequence  of  these  discordancies,  the  dimen- 
■ions  above  given  are  liable  to  some  uncertainty.  We 
are,  however,  inclined  to  think  that  e cannot  be  so  small 
as  .00325,  nor  so  great  as  .00345. 


5.  It  appears  (see  Section  2,  Art.  12  and  33)  that  if 
the  whole  attraciion  were  directc«l  to  Uie  Earth’s  cen- 
tre, the  ellipticity  would  be  the  Earth  were 

homogeneous,  and  the  particles  mutually  attracted  ea^ 
other,  the  ellipticity  would  be  I'he  ellipticity 


Ob«rn«. 
la>n*  of 
P«n«MiiB« 


given  by  the  measures  is  between  these.  We  are  en- 
titled then  to  siippme  that  the  state  of  the  Earth  is 
hitcraiediuie  to  these  two  states:  that  is,  to  suppose 
that  the  interior  of  the  Earth  is  more  dense  than  the 
surface,  but  that  the  mutual  attraction  of  the  parts  near 
the  surface  is  sensible  when  c<»mpored  with  the  attrac- 
tion exerted  by  the  parts  near  the  centre. 


Sreiton  7, — Oh/terralioniiof  Pendulums,  for  the  purpose 
of  measuring  ihe  Force  of  6'roci/y. 


The  necessilv  of  using  the  pendulum  for  measuring  Ner*»ity 
the  force  of  gravity,  will  easily  be  seen  if  we  consider  fermiBjtba 
the  impossibility  of  ascertaining  the  masnitude  of  that 
force  by  any  ex)}erimenu  on  tingle  descents  of  free 
masses.  The  quantity  to  be  measured  is  the  velocity 
which  gravity  creates  in  any  freely  descending  body 
by  its  action  continued  during  one  second  (or  any  other 
given  duration)  of  lime,  lids  will  be  known,  if  we 
determine  the  space  through  which  gravity  draws  the 
body  in  that  lime.  But  with  alt  (he  cruitrivances  that 
we  can  use  for  retarding  the  motion  in  a known  pro- 
]M>nion  so  as  to  make  it  measurable  to  our  senses,  it  is 
impossible  to  make  the  measure  of  the  space  sufficiently 
accurate.  Any  one  who  has  seen  experiments  with 
Atwood's  or  Smeaton'a  apparatus  will  allow  that  we 
cannot  expect  to  mea-ure  the  space  described  within  a 
hundredth  part  of  the  whole.  With  the  pendulum  we 
can  ascertain  the  same  thing  (in  the  opinion  of  some 
philosophers)  within  a four-humlretl-ihonsandth  part  of 
the  whole.  This  accuracy  arises  partly  from  the  cir- 
cumstance that  the  experiments  with  the  pendulum  may 
be  continued  for  a very  long  lime,  with  the  certainty 
that  there  U no  interruption  between  the  end  of  one 
vibration  and  tlie  Ivegintiing  of  the  next,  and  partly 
from  (be  very  remarkable  fact  that  (he  friction  and  other 
disturbing  causes  which  ultimately  put  a stop  to  the 
ex|)eHment.  (and  which  in  the  case  of  a defending 
body  in  AtwiKKi's  und  other  a))paratiis,  would  com- 
pletely alter  the  results  even  If  we  had  the  power  of 
observing  them  accurately,)  do  nut  injure  it$  accuracy 
as  long  as  it  lasts.*  We  shall  now  proceed  to  describe 
the  general  principle,  and  the  most  approved  methods 
of  dc<luciiig  the  magnitude  of  gravity  from  observatioas 
of  the  pendulum. 

In  our  Treatise  on  Mechanics,  § W.  it  is  shown  General 
that  the  time  of  vibration  (expressed  in  seconds)  of  a principl*  ot 
simple  pendulum  whose  length  is  I,  in  double  the  cir- 
cular  arc  whose  versed  sine  to  that  radius  is  A,  will  be 


arly  ciprcssed  by  nr  \f  X (*  + 


where  g 


equals  the  space  thnmgh  which  a body  would  fall  freely 
in  a second  of  time;  the  arc  being  supposed  small. 
If  the  arc  be  extremely  small  the  time  will  not  differ 


* {'or  a detronalrattoa  of  Ui»  wt  maU  beg  to  refer  to  the  Com 
hnJgt  TVaMMcTiMW,  vol.  Ui.  p.  1 1 1,  6cc. 
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Suppose  jmch  a length  to 


much  from  t V/ 

^ 2f£ 

be  given  to  the  pendulum  that  the  time  of  vibration 
may  be  one  second.  Then  t V/  — ~ 1.  or  f s 

^ V 2 * ’ ® 2 


2 g - 2 

The  space  g then  will  be  found  by  multiplying  the 


ta  litffartat 
flacCK  the 
MCOlKis' 
paoduluiB 
bu  differ* 
«nt 


length  of  the  pendulum  by  — , 


And  if  gravity  is  not 


F'>and  by 
nb4rrrief 
lh«  tim* 
qI  *tbratioa 
of  « trivea 
praJuJi 


Compound 
pendaluna 
may  be  uwd 
a*  wtU  u 
«imple  pen* 
duIttIB. 


the  same  on  different  parts  cd*  the  Earth,  the  length 
proper  for  making  the  time  of  vibration  equal  lo  oite 
second  will  not  be  the  same  in  all.  But  when  the 
lengths  at  the  difierent  places  are  determined,  the  pro- 
portion of  the  forces  of  gravity  at  those  places  (men* 
Ruring  the  forces  by  the  spaces  through  which  bodies 
would  fall  freely  in  one  second)  will  be  the  same  as  the 
proportion  of  these  lengths. 

But  it  is  seldom  in  our  power  to  make  a pendulum 
which  shall  vibrate  exactly  in  one  second.  Instead  of  ihU 
we  observe  (he  lime  in  which  a pendulum  of  known 
length  vibrates.  Now,  it  is  easily  seen  from  (he  ex- 

/~  2 g . <• 

pression  i = r ^ , or  / = where  t is  the 

time  of  vibration,  that  the  length  of  the  pendulum  at 
(he  same  place  is  proportional  to  the  square  of  its  lime 
of  vibration.  The  leugth  of  the  seconds*  pendulum  then 
bears  to  the  known  lengtli  the  same  ratio  as  unity  to 
the  square  of  the  number  of  seconds  in  the  observe<l 
time  of  vibration. 

All  (his,  however,  supposes  (he  pendulum  to  be  a 
material  point  suspended  by  a string  without  weight;  a 
construction  which  evidently  U imaginary.  But  it  is 
shown  in  Mschanxcb,  § XX.,  that  ifa  compound  pendu- 
lum be  given,  wc  may  calculate  the  length  of  a simple 
pendulum  which  would  vibrate  in  the  same  time,  what- 
ever be  the  magutUide  of  gravity.  A pendulum,  (lierc- 
fore,  such  as  may  be  made  in  practice,  may  be  used  in 
all  respects  fur  the  same  purposes  as  the  imaginary 
simple  pendulum. 

The  method  which  we  have  described,  is  in  fact  that 
which  has  been  adopted  in  many  of  the  most  important 
experiments.  The  absolute  length  of  the  seconds'  pen* 
dulum  is  thus  determiiied  afrenh  at  every  slalioii  of  ob- 
servation. B'lt  a method  has  also  been  used  of  finding 
the  proportion  between  the  force  of  gravity  at  each  place, 
and  the  force  of  gravity  at  some  place  (Eondon  lor  in- 
stance, or  raria)  where  its  absolute  magnitude  has  been 
Mnbod  of  ascertaine*!.  Tins  is  done  by  transporting  the  same 
ti«n«|K)riii>f  pendulum,  after  having  observed  U at  the  place  of  refer- 
ui  isvkfi.  ence.  to  ail  the  difierenl  stations,  and  observit^  the  time  of 
stilr  ^ 

lum  lo  dib  vibration  at  all.  'fben,  since  g and  I is  the  same 

6er»nt  2 /* 

at  all  (he  observations,  (the  pendulum  being  invari- 
able.) g is  inversely  proportional  to  f.  Consequently, 
the  force  of  gravity  at  any  new  station,  is  to  the  force 
of  gravity  at  the  place  reference,  inversely,  as  the 
square  of  the  time  of  vibration  at  the  new  station  to  the 
square  of  the  time  of  the  same  pendulum's  vibration  at 
the  place  of  reference ; or  direcUy,  as  the  square  of  the 
number  of  vibrations  per  day  at  (he  new  station  to  the 
cnimber  of  vibrations  per  day  at  the  place  of  reference. 
'l*he  lengths  of  the  seconds*  penduliims  are  in  the  same 
ratio ; consequently,  that  at  the  place  of  reference 
being  known,  that  at  tlie  new  station  is  found. 


We  shall  now  mention  some  additional  considerations  Obverrs- 
which  must  in  all  operations  of  great  accuracy  be  taken  liootof 
into  account.  Peodulums. 

First,  we  have  supposed  the  arcs  of  vibration  to  be 
indefinitely  small.  When  the  arc  is  supposed  small, 
but  not  so  smalt  that  the  term  depending  on  it  can  be  of 
wholly  neglected,  the  time  of  vibration  is  nearly  tfar  irvaf 
/~i~  / ^ \ vibrstios. 

*■  - r 1 -f-  — V If  the  arc  of  vibration  be  n 

degrees  on  each  side  of  the  vertical,  then 


6 = f . vvrsin.  n*  = 2 i . sin"  — ar  f . 

2 


n*  sin*  1* 


-> 


(nearly,)  and  the  time  of  vibration  is  nearly 

This  is  the  lime  observed ; and  if  the  observations  con- 
tinue for  so  short  a time  that  n does  not  sensibly  alter, 
(he  observed  time  of  vibration  ought  to  be  divided  by 
sin*  I^ 

1 + n*  . — , or  the  number  of  vibrations  per  day 


ought  to  be  multiplied  by  the  .same  quantity,  in  orticr 
to  represent  the  time  or  number  of  vibrations  in  inde- 
finitely small  arcs,  (to  which  alone  all  our  reasoning 
above  will  apply.)  But  if  the  observations  continue  for 
a long  time  it  is  necessary  to  know  what  is  (he  law  of 
decrease  of  the  arc.  The  laws  of  friciioii  and  resistance 
of  the  air  for  small  velocities  being  little  known,  it  is 
•best  to  recur  to  direct  experiment.  It  was  found  by 
Borda  (ainl  wc  have  found  the  same  by  our  own  ob- 
servations) that  the  decreasing  arcs  form  very  nearly  a 
geometrical  series.*  Putting  m for  the  niind>er  of 
vibrations  observed,  (m  being  a large  numl>cr,)  p for 
the  |uv)portion  of  each  arc  to  the  preceding  arc,  (where 
I --  /?  is  extremely  small,)  n'  for  the  number  of  <legrees 
In  the  lust  arc  n the  degrees  of  the  successive 

arcs  are  n,  np,  up*,  Ac. . . . and  the  sum  of  all 

the  times  of  vibration 

./  I ( n*  . sin*  1*  , , 

'V  27 ’'(”*  + 16 C+P*+r+*c..+p--0|. 

The  sum  of  the  geometrical  scries  is 
1 - p*-  I _ p.— 
iZr^S  - «ryn«rlyi 

hence  the  sum  of  all  the  times 


But  = -i.  therefore  p*  = 

2 

nearly,  therefore  log  p*  = — (log  «'  — log  n).  But 
log  jp  — modulus  X p*  — I nearly  (as  p*  — I is  very 
.mail ;)  banc  1 - ,•  = ^ • (log n -log  o'): 

consequently  (he  sum  of  all  the  limes 


• in  our  rxprrioiftu*  (Iw  docrvsM  of  Ut«  sre  u wai  « Tvry 
litil*  more  rapid  Uiia  according  to  lb»  (Oometric  law,  and  at  laal  a 
««rv  Ultlo  alorrcr. 
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i^£u^e  of 
tbi*  Earth. 


Corrtctioo 
for  (b«  l«m- 
^■«ratar«. 


Correction 
for  Uic 
irclfhl  of 
the  ah. 


. / t f mr»dulH^X(n*— «'*) 

“*\/  + i i 

V 2 I log  » — log  » 


RinM*l 

32  r 


and  the  mean  of  the  nbe^rved  times 


^ ./  I L mo<luhi§  X (n*  — n**)  sin* 

* r'  2 g ^ I log  ft  — lug  n'  32  J 

The  quantity  within  the  brackets  is  that  by  which  the 
observed  mean  time  of  vibration  oualit  U>  be  ilivided,  cw 
the  number  of  vibrations  per  day  ougbt  tu  be  multi- 
plied, in  order  to  reduce  the  vibrations  to  vibrations  in 
indefinitely  small  arcs. 

Secondly,  we  have  supposed  the  length  of  the  pen- 
dulum to  continue  invariable.  But  a metallic  wire  nr 
metallic  bar  undergoes  considerable  changes  in  its 
lengUi  from  changes  in  temperature,  and  it  is  neces.sary, 
therefore,  to  reduce  the  number  of  vibrations  to  the 
number  which  would  have  been  made  if  the  pendulum 
had  been  at  some  standard  temperulure.  Supptwe  by 
heat  the  pendulum’s  length  is  inerrased  above  that  at 
the  standard  temperature  in  the  ratio  of  I : 1 y (y 
being  very  small :)  then  the  time  of  vibration  is  in- 

creu«l  in  the  rslio  of  I : Vl  -(-  y,  or  1 : 1 + nearly, 


and  the  number  of  vibrations  per  day  is  diminishetl  in 
that  ratio.  Consequently,  the  observed  number  of 
vibrations  ought  to  increased  in  that  ratio  in  order 
to  find  the  nnmber  which  would  have  been  made  if  the 
pendulum  had  been  at  the  standard  temperature.  If 
the  temperature  during  the  observation  be  lower  than 
the  standard  temperature,  the  observed  number  of 
vibrations  ought  to  be  diminished. 

Thirdly,  the  vibrations  have  generally  been  observed 
in  air.  But  the  state  of  the  air  being  variable,  it  is 
desirable  to  calculate  the  numhe>  of  oscillutions  which 
would  have  been  mode  in  vacuum,  all  other  circum- 
stances being  the  same.  For  this  we  have  only  to  ob- 
serve that  (he  effect  of  the  air  (like  that  of  any  other 
fluid  upon  a body  immersed  in  it)  is  to  diminish  the 
weight  of  the  pendulum  by  a quantity  equal  to  the 
weight  of  the  air  displaced,  or  to  diminish  the  apparent 
force  of  gravity  in  tlie  same  proportion.*  If  this  dimi- 
nution be  in  the  ratio  of  1:1—5,  then  the  time  of 
vibration  (as  will  appear  by  dianging  g into  g(l  — *) 
in  the  expressions  a^ve)  will  be  increased  in  (he  ratio 

of  1 : ^ and  consequently,  tiie  number  of  vibra- 
tions per  day  diminished  in  the  ratio  of  1 : — z,  or 


1:1—-  nearly. 


These  are  the  vibrations  observed; 


and  therefore  to  get  the  number  of  vibrations  in  vacuum 
we  must  increase  the  observed  number  in  (he  ratio  of 


As  the  weight  of  the  air  is  nearly  propor- 


tional to  the  height  of  the  barometer,  it  is  necessary 
for  the  calculation  of  this  correction  to  obaenre  the 
barometer. 

We  shall  now  describe  some  of  Uie  practical  methods 
of  observing  the  vibrations  ol  the  pendulum. 


• We  tbill  uprak  bvreellcr  of  am  •ilentioa  wtkh  il  bu  been  (baad 
necetury  to  make  in  ibia  |iroportidO. 


In  a few  instances  the  pendulum  of  a clock  haa  itself  Ob»rt%«- 
been  used  as  an  invariable  pendulum  to  be  transported  iioa«  u( 
from  one  station  to  another,  lliis  is  the  simplest  of  Pendulum  a. 
all  method.s,  as  the  clock  may  be  used  as  a transit 
clock,  and  its  rate  immediately  determined  by  transits 
of  the  fixed  stars:  at  alt  events  comparison  with  an- t dork 
other  clock  is  all  that  is  necessary.  And  though  the  used  s» 
accuracy  is  undoubtedly  not  so  great  as  with  the  appa- 
ralus  that  we  shall  presently  describe,  yet  very  valuable 
results  may  be  obtained  in  tliis  manner.  If  the  escape- 
ment is  so  constnicted  that  the  pendulum  receives  the 
impulse  of  the  wheels  when  it  is  at  the  middle  of  its 
vibration,  (which  is  nearly  the  case  in  the  dead-bcjl 
construction,)  the  time  of  vibration  is  not  altered  by  the 
maintaining  |><)wcr.  The  «is|K*nsiim  of  the  pendulum 
is  a matter  of  Mime  difficulty.  If  it  be  suspended  by  a 
spring  in  the  usual  way,  the  time  of  vibration  is  not  the 
same  and  docs  not  vary  in  ihe  same  manner  as  the  time 
of  vibration  in  a circular  arc,  and  the  elasticity  of  the 
spring  varies  with  variatiuiis  of  temperature.  If  it  be 
sui^>etidrtl  on  knife-edges,  (this  is  the  term  commonly 
used  fur  a prismatic  bar  of  very  bard  steel,  on  one  edge 
of  which,  having  an  angle  of  from  to  90'\  ibc  pen- 
dulum turns  during  its  vibration,)  there  is,  perhaps, 
some  fear  of  the  edge  slipping  on  its  supports  when  it 
receives  the  pressure  of  the  wheel-work.  Satisfactory 
results  have,  however,  been  obtained  with  this  construc- 
tion. 

The  ntethod  commonly  used  in  the  beginning  of  the  Mrtbod  «f 
last  century  was  to  su.spend  a small  weight  (commonly  Boueurf, 
in  the  shape  of  two  frtistra  cd"  cones  with  their  bases  in 
contact)  by  a fibre  of  piU.,  (a  preparation,  we  believe, 
of  the  leaf  of  a species  of  aloe.)  and  placing  il  before  a 
clock  to  uliserve  the  number  of  vibrations  which  it 
made,  not  by  ciiutUing  Uiem,  but  by  observing  when  it 
had  gaine<l  or  lost  two  vibrations  upon  the  clock  pen- 
dulum. Tile  clock  was  thus  used  to  count  the  great 
number  of  vibrations ; the  observer  counted  only  those 
which  the  detached  pendulum  gained  or  lost  upon  it. 

The  number  of  vibrations  which  it  would  have  gained 
or  lost  in  a day  being  found  by  proportion,  and  the 
number  of  vibrations  per  day  of  the  clock  pendulum 
being  ascertained  hy  observations  of  the  stars,  the  num- 
ber of  vibrations  of  the  ilctached  |iendulum  per  day  is 
found.  From  this,  by  die  application  of  the  corrections 
above-mentioned,  the  number  of  vibrations  per  day  in 
indefinitely  small  arcs  and  in  vacuum  is  found.  The 
length  uf  the  pendulum  was  found  by  measuring  the 
distance  lictwecn  the  lower  eilge  of  the  forcept  that  held 
the  thread  and  the  upper  surface  of  the  wci^it ; or  be- 
tween the  lower  etlge  of  the  forceps  and  a plane  on 
which  the  bottom  of  the  weight  would  just  rest.  It  Is 
to  be  remarked,  that  the  length  of  the  peconds*  pen- 
dulum thus  found  is  always  loo  great,  as  the  curvature 
of  the  thread  does  not  begin  close  to  the  suspending 
forceps. 

The  method  which  was  first  used  by  tlie  French,  Bor>U‘« 
nearly  at  the  time  of  measuring  the  arc  between  Dun-  m tkNt. 
kirk  and  Barcelona,  was  the  following.  A spherical 
ball  of  platinum,  and  a brass  cap  covering  about  one- 
fifth  of  iU  surface  (represented  in  fig.  43)  were  ground 
together  so  as  to  fit  accurately  in  every  position  of  the 
ball.  U'heii  this  is  the  case,  if  the  cap  be  suspended 
the  bail  will  adhere  to  it  provided  a very  small  quantity 
of  grease  be  interposed.  The  peculiar  advantage 
sought  in  (his  construction  was  to  destroy  the  effects  of 
unequal  Specific  Qravity  in  different  {wrta  uf  (he  ball 
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Fifuft  of  by  altering  its  posiiinn  with  regard  to  the  direction  of 
gTBTiiy.  A 6iie  nietoUic  wire  was  attached  to  the  cap 
and  fastened  at  the  t»)p  !<►  a small  apparatus  connected 
with  a knife-edg:e,  (Sec  fijf.  44.)  The  upper  part  of  this 
was  a stalk  cut  with  a screw-thread  on  which  a small 
weight  could  be  adjusted.  The  time  of  vibration  of  the 
pendulum  being  known  very  nearly  before  the  observa^ 
tions  were  l>egun,  the  weight  was  adjusted  so  that 
the  small  apparatus  of  hg.  44^  without  the  wire,  would 
vibrate  on  the  knife-etlge  in  that  lime.  Consequently, 
when  the  wire,  cap,  and  ball  were  attached  to  it,  the 
suspeuding  nppuraln.s  might  he  wholly  neglected  in  the 
calculation  of  the  length  of  the  equivalent  simple  pen- 
dulum. The  kniit'-edge  rested  upon  a steel  plate. 
Tlie  number  of  vibrations  per  day  was  ascertained  in 
the  same  way  as  in  the  first  method:  a shade  with  a 
vertical  edge  being  placetl  so  that  when  the  pendulum 
was  at  rest,  the  vertical  edge,  as  viewed  in  a small  tele- 
scope. coincided  with  the  pendulum  wire.  A cross  was 
made  on  the  boh  of  the  clock  pendulum,  and  the  ob- 
servation consisted  in  ooting  when  the  wire  and  cross 
disappeared  at  the  same  time  behind  the  edge.  All 
the  corrections  were  applied  which  we  have  described, 
'rbe  length  was  measured  by  screwing  up  from  below  a 
horitontal  plate  of  steel  till  it  just  touched  the  ball ; 
then  the  pendulum  being  removed,  a bur  of  known 
length  witli  aT  heati  (to  the  lower  surface  of  which  the 
end  of  the  bar  had  been  accurately  fitted)  was  placed  in 
•uch  a manner  that  the  lower  stirface  of  the  T head 
rested  on  the  upper  steel  plate,  and  a graduated  slider 
on  the  har  was  then  made  t(»  touch  (he  lower  steel-plate. 
The  bull  was  placed  on  the  steel-plate  and  the  same 
slider  was  used  to  determine  its  diameter;  the  wire  and 
cap  were  weighed  ; then  to  detennine  the  length  of  the 
isochronous  simple  (tenduluiii,  a formula  was  used 
founded  on  that  given  in  Mech.vnics,  ^ XX.  At  every 
station  of  ob&ervatinn  it  was  necessary  to  repeat  the 
whole  of  (his  process. 

The  process  used  hy  Captain  Katcr  for  determining 
■QcUiuit.  the  length  of  the  seconds'  ficnditlum  nt  Lontlun  (for 
fixing  the  standard  of  English  measures)  was  (he  fol- 
lowing. The  f»cmliiium  con>«i»<tcil  of  a bar  A R of 
plate  brass,  (fig.  4b,)  about  inch  broad,  and  ^ iiKh 
thick.  At  A was  a knife-edge  of  the  hardest  steel,  its 
hack  bearing  firmly  against  solid  knees  of  brass;  and 
at  B a similar  knife-edge.  When  the  pendulum  was  in 
use.  these  edges  rested  on  hnriEontal  plates  of  agate. 
At  C was  a large  flat  bnb,  and  at  D and  K two  small 
slips  or  tails,  the  use  of  which  we  shall  mention  here- 
after. At  F was  an  sdjuslihle  weight,  and  at  G a smaller 
weight,  which  by  meun.s  of  a screw  could  be  adjusted 
witli  very  great  nicety.  The  principle  of  the  ojwrstion 
was  to  observe  the  number  of  vibrations  per  day  made 
by  il>e  pendulum  when  suspended  on  the  knife-e<ige  A, 
and  again  when  suspended  on  B.  If  these  were  not 
equal,  the  sliding  weights  F and  G were  moved  till  (hey 
became  equal.  Then  as  A and  B were  at  difierent  di.t- 
tances  from  the  centre  of  gravity,  it  wo.s  certain  (see 
Msciianics,  § XX.)  that  B was  the  centre  of  oscilla- 
tion corresponding  to  (he  centre  of  suspension  A,  and 
therefore,  that  the  distance  between  A and  B was  the 
length  of  (he  simple  petKlnlum  vibrating  in  the  same 
time.  Tlie  distance  between  the  knife-edges  was  com- 
pared with  the  distance  of  two  divisions  on  the  stan- 
dard scale  by  a microscopic  apparatus  furnished  with 
internal  micrometers. 

Tbe  number  of  vibrations  per  day  was  determined  by 


observing  in  the  following  manner  the  difTereoce  be*  Ob*en^ 
tween  the  vibrations  of  the  detached  pendulum,  and  the  of 

vibrations  of  a clock  jiendulum.  Suppose  the  pendu- 
lum  suspended  on  tbe  eilge  A.  On  the  ^b  of  the  clock 
pendulum,  which  had  Itern  blackcneii,  was  placed  a 
circle  or  lenticular  figure  of  white  paper,  whose  breadth 
was  nearly  ecpial  to  the  breadth  of  the  tail  D.  Between 
the  two  pendulum.^,  nr  (which  was  the  original  con- 
Atmetion)  in  (he  field  l>ar  of  the  telescope  with  which 
they  were  vieweil,  was  placed  an  adjiistihle  diaphragm, 
consisting  of  two  perpendicular  cheeks,  which  were 
placed  at  such  a distance  that  (hey  appeared  to  touch 
the  edges  of  the  tail  D when  the  pendulum  w o.s  at  rest. 

Now  suppose  both  pendidums  to  vibrate,  (he  detached 
pendulum  vibrating  more  slowly  than  the  clock  pendu- 
lum. 'Ilte  tail  D is  seen  to  cross  the  opening  of  (he 
diaphragm,  and  is  followed  by  the  white  patch  on  the 
cltK'k  pendulum.  At  every  succeeding  vibration  the 
patch  follows  more  closely,  and  at  last  is  cotripletely 
covered  by  the  (ail  while  it  passes.  This  is  called  s 
di*app«arai\f^.  AAer  a few  vibrations  it  appesrs 
again,  preceding  the  lui.  This  is  called  a rtayptaTaHct. 

Tlie  time  of  disappearance  was  generally  considered  a.s 
the  time  of  coincidence  of  vibrations,  though  in  strict- 
ness the  mean  of  tbe  times  of  disappearance  and  re- 
appearance ouglit  lo  be  taken,  but  the  error  produced 
by  ibis  mistake  is  seldom  sensible.  This  is  very  far 
the  most  accurate  way  of  comparing  the  vibrations  of 
two  pendulums.  It  is  immaterial  whether  the  detached 
pendulum  vibrate  in  a greater  or  less  time  than  tbe 
clock  pendulum,  but  it  is  essential  to  the  operation  that 
it  vibrate  in  a smaller  arc;  a condition  which  Uicre  is 
no  doubt  of  securing  in  these  experiments. 

The  English  observations  for  ascertaiumg  the  length 
of  the  seconds'  pendulum  at  dilTerent  places  have  gene- 
rally been  made  by  traiis)>orting  an  invariable  pendu- 
lum  whose  vibrations  were  observed  before  going  and 
after  returning  at  London  or  Greenwich.  The  con- 
struction was  similar  to  tiiat  of  fig.  40,  supposing  it 
deprived  of  the  knife-edge  B.  the  tail  £,  and  tlie  sliding 
weights  F and  G. 

A metliod,  proposed  we  believe  in  (he  last  century,  BeweV* 
has  lately  been  put  in  practice  by  M.  Bessel  for  oscer-  method, 
tainiog  the  length  of  the  secand.v*  pendulum  at  Kuniga- 
berg.  The  pendulum  consists  of  a heavy  ball  sus- 
pcndctl  by  a tine  wire,  which  is  made  to  vibrate  first 
wilh  one  length  of  wire  and  then  with  a different  length. 

'llic  advantage  pmposed  in  this  construction  was  (ho 
following,  it  is  ea.vy  lo  measure  accurately  the  vertical 
distance  between  two  points  of  suspension  on  which  the 
pendulum  succesHively  vibrates,  and  therefore  (as  the 
ball  in  both  experiments  is  depressed  to  the  same  place) 

(he  difierence  of  length  of  the  two  pendulums  is  easily 
found.  This  distance  loo  is  not  necessarily  a fnictional 
port  of  the  standard,  and  in  M.  Bessel's  experiments 
was,  in  fact,  exactly  one  toise.  And  as  the  small  cor- 
rections depemling  on  tlie  diameter  of  ilie  ball,  &c.  * 

are  easily  calculated  from  an  approximate  knowledge 
of  the  length  of  the  pendulum,  the  difierence  be- 
tween these  corrections  is  easily  found.  Htus  the 
diircreuce  of  length  of  the  simple  pendulums  iso- 
chronous to  the  pendulums  observed  is  found  with 
great  accuracy.  'Hie  times  of  vibration  being  also  ob- 
served (which  are  proportional  to  the  square  ro«it»  of 
these  lengths)  we  dc<liice  from  them  the  proportion  of 
the  lenglh.s.  From  these  two  data  the  lengths  are 
found.  Not!  it  was  supposed  that  this  measure  could 
3gS 
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Ft^r«  of  be  made  more  accurstely  than  those  necessary  to 
tiM  Ssrth.  Borda’s  method,  where  the  diameter  of  the  boil  must 
be  ascertained,  or  lhan  those  of  Kater^s  method,  where 
the  distance  between  two  edf^s  is  to  be  measured.  The 
sort  of  suspension  used  by  M.  Bessel  was  different  from 
the  others,  consisting  in  unwrapping  the  wire  from  a 
horixontal  cylinder  round  which  the  upper  extremity 
was  folded.  And  in  the  observation  of  coincidences, 
instead  of  placing  the  pendulum  within  a few  inches  of 
the  clock  pendulum,  it  was  placed  at  a considerable 
distance,  and  the  image  of  the  clock  pendulum  formed 
by  an  interposed  lens  was  thruwn  upon  the  detached 
pendulum  : so  that  all  disturbance  of  one  pendulum 
by  the  other  was  effectually  prevented. 

Carlisi'fl  In  some  observations  by  M.  Carliai,  the  upper  end 
■eibod.  ofthe  wire  was  attached  to  a small  apparatus  represented 
in  fig.  46.  In  Uie  upper  part  of  this  is  a wheel  with  a 
sharp  edge,  taming  like  the  rowel  of  a spur;  the 
edge  serves  as  a knife-edge  for  su^ension,  and  by 
turning  the  wheel  the  suspension  is  changed.  The 
piece  npon  which  it  rests  is  represented  in  fig.  47 ; it  is 
suppos^  to  project  from  a wall.  A microscope  Is 
placed  in  such  a manner  as  to  view  the  lower  edge  of 
the  wheel  directly,  and  likewise  to  view  its  image 
formed  by  reflection  in  the  curved  surface  of  fig.  47 ; 
the  place  where  they  appear  to  meet  is  very  accurately 
the  place  of  suspension.  By  means  of  a micrcMcope 
plac^  at  the  bottom,  the  up;»er  and  lower  surface.s  of 
the  ball  were  viewed  even  during  the  vibration.  The 
Tibrations  were  observed  as  by  M.  Bessel;  a plane 
mirror,  os  well  as  a lens,  being  necessary  for  the  forma- 
tion of  the  image  of  the  clock  pendulum. 

We  shall  now  proceed  to  mentitm.  individually,  some 
of  the  principal  pendulum  observations. 

Ri«h«r*i  In  the  Ancient  MemoireM  de  TAcad^mie,  vol.  vii.  is 
i^Merva-  Richcr's  account  of  his  observations  at  Cayenne; 

which  wc  cite  as  a m.itter  of  curiosity*  only,  it  being, 
we  believe,  the  first  of  the  kind,  and  that  which  seems 
to  have  attracted  Newton’s  attention.  The  vibrations 
of  his  pendulum  were  very  small  and  were  sensible 
during  52  minutes  of  time;  they  were  compared  with 
those  of  an  excellent  clock ; the  observation  was  re- 
pented several  times  every  week  for  ten  months ; the 
result  was  that  at  Cayenne  the  seconds’  pendulum  was 
lines  shorter  than  at  Paris.  The  latter  he  consi- 
dered to  be  3 feet  lines.  This  is  the  whole  of  his 
account. 

Thereof  In  the  Mhnoiret  for  1701,  is  an  abstract  of  the  re- 
Oaahsyrs.  ruUr  obtained  by  Di'^h8yc.4.  At  Cayenne,  latitude 
4**  56’,  be  found  the  length  of  the  seconds’  pendulum 
rather  less  than  3 feel  6^  lines;  at  Grenada,  latitude 
12^6’,  at  Martinique,  latitude  14'’44',  the  same;  at 
St.  Christopher,  latitude  17°  19’,  and  several  places  in 
St,  Domingo  l^lween  latitude  18^  in'  and  19°  58’,  3 
feet  6f  lines;  at  another  point  in  St.  Domingo,  latitude 
19°  48',  3 fret  7 lines.  'Picse  results  (about  which  nO 
further  account  is  given)  are  evidently  worth  little. 
ObwrvA-  In  the  Peterthur^h  Tramactions  for  1735,  are  re- 
tiottibylf.  corded  the  observations  made  at  Ari'hangel  byM.de 
? **cfe  at  'Die  pendulum  was  a brass  ball  I4j^  lines 

diameter  supported  by  u thread  of  piie  the  lop  of 


♦ See  alto  the  Htfvni  tf  0^rr<itiofU  /ititn  m 
Sfe.  The  length  of  the  aceoBdn’  peivlulum  at  Paris  had  been  mea- 
sured by  Pjcard  for  (he  purpose  of  flxinj  a ataodard;  and  iacidcntal 
otherearHKia  hiil  been  made  by  Ketiiliee  at  Portobcllo  and  HartiaM  w. 
by  Halley  it  3t.  Mdena,  Ac.  Tbey  are  worth  »ery  little. 


which  was  held  by  a sort  of  forceps.  An  iron  measure,  Obwrr»> 
copied  from  the  standard  in  the  Paris  observatory,  was  doM  of 
used  for  making  a pendulum  of  the  length  of  the  P^oduJoBt. 
seconds’  pendulum  at  Paris,  (estimated  at  3 feet  8^ 
lines ;)  this  length,  however,  was  measured  to  the  cen- 
tre of  the  ball,  and  the  error  thence  resulting  was  cal- 
culated. The  vibrations  were  compared  with  those  of 
a clock.  The  result  was  that  the  seconds'  pendulum  at 
Archangel  was  longer  than  that  at  Paris  by  of  a line. 

Not  a word  is  said  of  the  temperature  of  the  standard ; 
and  this  leaves  a small  uncertainty  as  to  the  correct 
length. 

in  the  PhiloBophical  TrantacdonM  for  1734,  is  an  ac-  gy  Ca«p> 
count  by  Bradley,  of  the  transportation  of  a clock  with  an  hell  *t  J*- 
invariuble  pendulum  (made  by  Graham)  lirum  London  miict. 
to  Black-Uiver  in  Jamaica,  latitude  18°.  The  con- 
struction of  the  pendulum  is  not  described.  The  ob- 
servations in  London,  which  lasted  10  days,  were  made 
by  Graham,  and  those  in  Jamaica,  fur  26  days,  by  Mr. 

Colin  Campbell.  At  London  the  clock  gained  P.2 
daily  on  sidereal  time;  and  at  Black-River  it  lost  daily 
2®  5*.5,  The  rales  were  found  by  transit  observations. 

A s|>irit  thermometer  was  observed ; and  the  effect  of 
the  temperature  was  calculated  on  the  rough  obsena- 
tion  that  clocks  of  this  construction  did  not  generally 
alter  their  rate  at  London  between  summer  and  winter 
above  25*  or  30*  per  day.  Tlie  ullowaiice  made  was 
8'.7 ; and  thus  the  difference  of  rate  depending  on  the 
alteration  of  gravity  was  1®  58*.  This  may  be  con- 
sidered a good  determination,  as  the  greatest  uncer- 
tainty from  the  rough  estimation  of  the  effects  of  tem- 
perature could  not  amount  to  more  lhan  two  or  tliree 
seconds  per  day. 

In  the  Memoirft  for  1735  is  Mairan's  account  of  his  By  Uairu 
observations  of  the  length  of  the  seconds’  pendulum  at  Pwis< 
Paris.  A horizontal  plane,  movable  by  screws,  was 
placed  exactly  1 toisc  from  the  lower  surface  of  his 
forceps.  The  thread  was  of  pile;  it  was  fixed  in  the 
leaden  ball  (6  lines  in  diameter)  by  making  a small 
hole  and  burnishing  the  edge  upon  the  end  of  the 
thread.  The  distance  between  the  lower  surface  of 
the  ball  and  the  horizontal  plane  was  found  by  trying 
which  of  several  pieces  of  glass  would  Just  fit  under 
it;  and  measuring  by  a scale,  with  the  assistance 
of  a lens,  Uie  thickness  of  the  glass.  The  diameter 
of  the  ball  was  measured  in  the  same  way  by 
means  of  a parallel  ruler.  The  bail  was  leU  to  hang 
on  the  tiiread  one  day  before  the  experiments  were 
begun.  At  first  Mairan  tried  to  count  the  vibrations; 
but  was  obliged  at  la-st  to  resort  to  the  method  of 
coincidences  with  clock  pendulum.  For  this  purpose 
he  was  obliged  to  use  a pendulum  of  little  more  than 
3 feet  in  length ; and  the  distance  was  now  measured 
by  placing  the  toisc  on  one  side,  and  screwing  up  the 
plane  till  it  touched  the  sphere.  Some  observations 
were,  however,  made  with  pendulums  of  6 and  9 feet; 
bails  of  brass,  ivory,  &c.  were  also  used.  The  mean  of 
twelve  experiments  gave  for  the  length  of  the  seconds' 

•pendulum  3 feet  8|i  lines.  There  appears  to  lie  no 
correction  for  the  weight  of  the  air  nor  for  leinpcratnre; 
the  mean  heiglit  of  the  therinomelrr  was  nNnit  13°  of 
Fahrenheit,  which  is  so  near  the  temperature  ct»mmonly 
u>.cd  in  the  application  of  the  French  toisc,  that  the 
ditference  may  be  neglected.  This  appears  to  be  an 
excellent  determination,  subject  only  to  the  error  of 
Mairan's  toise.  and  that  common  to  the  kind  of  sus- 
pension that  he  used.  But,  aa  an  isolated  experimeoi, 
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Pi^tirc  cf  it  is  nettriy  useless  in  the  investiitaticm  of  tlie  Figure  of 
lh«  E«rH..  jhp 

The  same  volume  contains  im»  determinations  by 
•i*pln4.  (lodin  of  the  Paris  pendulum,  one  with  a machine  by 
Graham,  (which  is  n<»l  deHcribed.)  the  other  Mith  a 
simple  pendulum  whose  bob  was  the  fnistra  of  two 
cones  united  by  (heir  bases.  Tlie  latter  detcrmiaalion 
agrees  sery  nearly  with  Mairau'a:  the  former  gives  ft 
ByOodin  measure  shorter  by  Jth  of  a line.  At  Petit  Goave  in  St. 
w fit.  Do.  Domingo,  latitude  18®  27',  with  a binss  ball  an  inch  in 
diameter,  suspended  by  a line  of  pile  which  was  at- 
tached with  sticking-plaster,  he  counted  7684  vibrations 
and  compared  them  with  a clock,  and  thus  found  for 
the  length  of  the  seconds'  pendulum,  3 feet  7^  lines. 
After  this  he  used  a double  ftuHtrum  of  a cone  with 
a longer  thread,  and  measured  the  distance  to  the  upper 
surface  by  a sort  of  sliding  rule.  By  counting  2012 
vibrations  he  found  for  the  length  3 feel  lines. 
Bouguer  (see  the  same  volume)  found  3 feet  7^  lineii. 
Lacondamite  used  a 12-fcet  pendulum;  but  finding 
sonic  difficulty  in  the  measure,  Ive  adopted  a pendulum  of 
little  more  than  3 feel,  which  was  attached  to  the  slider 
of  his  beam-compasses  ; he  found  3 fret  7^§  lines. 

By  Qodin,  At  Porto-bello,  latitude  0®  3.3',  Godin  and  Bonguer 
Bourvrr.  found  3 feel  1 lines  for  the  length  of  the  secomU* 

»nd  pendulum;  at  ^nama,  latitude  they  founds 

nesr'tbe  feel  7^  lines;  at  Punta-Palmur,  2' South  latitude.  La. 
K<ju»ior.  c«jndamine  found  3 feet  6.96  lines;  at  Riojama  9' 
South,  Bouguer  found  3 feel  6 82  lines,  and  Lacomla- 
mine  3 feet  6.93  lines;  at  (^uito,  2^  South,  they  found 
3 feet  6.83  liiir^.  The  elevation  of  the  la^l-mrIltiu^ed 
place  makes  it  almost  unsafe  to  use  sucli  a measure  in 
conjunction  with  those  taken  near  the  level  of  the 
sea.  We  copy  these  numbers  from  the  table  near  the 
end  of  the  IVth  volume  of  the  (Eurrn  de  Mun;>ertui.-<. 
The  numbers  given  by  Bouguer  himself  in  his  Figure  dr 
ia  Terre,  for  the  length  of  the  seconds'  pendulum  in 
vacuum,  arc:  at  the  Fqualnr,  at  an  elevation  of  2434 
loises,  36  inches  6.69  lines;  at  an  elevation  1466 
toises,  36  inches  6.83  lines ; at  the  level  of  the  sea. 
36  inches  7,21  lines;  at  Porto-bello.  36  inches  7.30 
lilies;  at  Petit  Goave,  36  inches  7.47  lines;  at  Paris, 
36  inches  8.67  lines. 

By  Mau.  Maiipertnis  observed  the  rate  of  an  invariable  pen- 
in  ditliim  attached  to  a clock,  at  Paris  and  at  Pcilo,  lati- 
Sweden-  ggo  Instrument  was  made  by  Graham: 

the  pendulum  was  of  brass,  suspended  by  a knife-edge 
of  steel  which  rested  on  steel  planes.  The  temperature 
of  the  places  of  experiment  at  Paris  and  at  Pello  was 
the  same,  and  the  extent  of  the  arcs  of  vibration  the 
same.  At  Pelio  it  gained  59M  per  day  on  its  Paris 
rate.  At  London  it  appeared  from  Graham's  ob- 
servations that  it  gained  7*.7  per  day  on  its  Paris 
rate.  The  observations  at  Pello  lasted  four  days.  As 
they  feared  that  in  a country  ftill  of  imn  and  magnetic 
slunes  there  might  be  some  magnetic  influence,  they 
tried  tn  another  clock  bobs  of  ditfierent  me  als,  but  the 
difference  at  Pello  and  Pars  was  the  same  in  all. 
Great  confidence  may  be  placed  in  this  kind  of  observa- 
tion, where  one  of  the  principal  difftciiltics  (that  of 
measuring  the  pendulum)  ia  entirely  avoided. 

By  UcsiUe.  In  17&2,  (sec  MSmoiret  for  1751,)  Laeaille  observed 
the  length  of  the  seconds'  pendulum  at  the  Cape  of 
Good  Hope  and  the  Isle  of  France,  and  on  his  return, 
at  Paris.  'Hie  length  at  the  Cape,  given  In  the  Jfe- 
moira,  is  3 feet  H.tt?  lines.  In  Delambre's  Hutcire  de 
fAslronomie  au  XFtllme.  Siecie^  p.  476,  M.  Mathieu  has 


given  the  results  of  a recalculation  of  all  Lacaille's  ob-  OtMcfvs* 
scrvatioQs : tliey  are  as  follows.  Length  of  seconds'  pen-  vf 

duhim  at  the  Isle  of  France,  latitude  20°  lO*  South,  3 
feet  7.785  lines ; at  the  Ca|>e  of  Good  Hope.  33®  55' 

South,  3 feet  8.139  lines;  at  Paris,  48®  51'  North,  3 
feet  S.T9  lines.  Thc'tr  results  are  comparable  among 
(hemscives,  but  are  not  strictly  comparable  with  others, 
because  some  corrections  arc  introduced  by  M.  Mathieu 
which  were  not  introduced  by  observers  of  that  age. 

Ill  the  Foyoge  dati9  fa  Mer§  de  CFnde  of  Legentil.  8}  Ltces'.;*. 
published  1779,  are  contained  observatioiis  of  the  pen- 
dulum at  Pondicherry,  latitude  11®  56'  North;  at  Ma« 
nilla,  latitude  14®  34'  North;  nnd  at  Foul-point  in 
Madaga'^car,  latitude  17®  40'  South.  They  have  been 
recalculated  by  .M.  Mathieu,  (v^t/ronomte  au  XFIITme. 

Sicefe,  p.  69H.)  who  oliserving  that  the  standurd  was 
the  same  as  Bouguer's,  and  therefore  that  Bouguer’s 
and  lacaille's  observation  at  Pari«  might  be  considered 
as  comparable  witli  thc^e  if  the  same  reductions  were 
mude  in  all,  has  applied  :o  all  the  same  reductions,  and 
thus  fouiui  the  following  comparable  lengths:  Paris, 

3 feet  8.582  lines;  Pondicherry,  3 feel  7.345  lines; 

Manilla,  3 feet  7.517  ]ine«;  Foul-point,  3 feet  7.441  lines. 

Ill  the  account  of  Phipps's  voyage  towards  the  North  By  PSipp*, 
Pole  (made  1773)  are  some  oli^ervations  with  an  in- *t  Spiu- 
variable  clock  peiiduiiini  made  by  Graham.  The  ball 
was  a bra-ss  sphere  4 inches  in  diameter;  the  rod  a 
steel  wire  -y^th  of  an  inch  thick  ; it  turned  upon 
knife-edges,  whith  were  not  left  ijuite  sharp,  the  edge 
being  rounded  Ui  a cylinder  of  inch  radius.  These 
knife-edges  turned  in  notches  made  in  two  pieces  of 
hardened  steel;  the  notches  were  angular  and  rounded 
at  the  bottom.  The  rod  was  not  fixed  firiti)>  to  the 
knife-rdgvx.  but  attached  to  a pin  whose  direction  was 
}iarallet  to  the  plane  of  vibration,  in  order  that  an  e<]ual 
hearing  on  both  extremities  might  he  ensured.  'Hie 
rKCapenienl  was  not  absolutely  a dead-beat,  but  slightly 
recoiling;  as  it  Is  well  known  to  artists  that  a pendu- 
lum on  a knife-edge  suspension  may  be  thus  made  to 
vibrate  in  equal  limes  under  the  action  of  very  differenl 
weights.  At  London  the  clock  went  exactly  mean 
solar  time.  On  a small  rocky  island*  near  Spitzbergeii, 
latitude  79®  5(f  North,  an  equatorial  was  mounted  as 
an  altitude  and  azimuth  instrument,  and  at  about  five  in 
the  afternoon  the  transit  of  the  Sun's  limb  over  the  ver- 
tical wire  was  observed : this  observation  was  repeated 
the  next  day.  Besides  this,  the  clock  was  comf>ared 
with  a chronometer,  whose  rate  was  well  kuown.  A 
correction  was  applied  fur  Uie  temperature.  The  con- 
clusion was  that  the  rate  was  accelerated  72*.2R  per 
day.  Again,  in  latitude  79®  44' North,  the  clock  was 
kept  going  for  about  three  doys,  and  compared  with  the 
chronometer,  whose  rate  was  determined  by  many  alti- 
tudes of  tlie  Sun  immediately  before  and  after  the  ob- 
servations. The  acceleration,  thus  determined,  waa 
73*.06  per  day.  On  returning  from  tlte  voyage,  the 
clock  waa  found  to  go  true  time  at  London.  These 
results  appear  to  be  perfectly  trustworthy. 

We  have  already  described  at  great  length  the  man-  By  Bonis, 
ner  in  which  Borda's  observations  were  made  at  Paris,  si  Piri<. 

We  shall  merely  add  that  the  pendulum  was  about  12 
feet  long,  so  that  every  vibration  corresponded  nearly 
to  every  second  vibration  of  a clock.  The  whole  appa- 
ratus was  enclosed  in  a box,  to  prevent  currents  of  air 

• Tl»ii  is  *rry  our  to  th*  plsc*  wber*  CsptAin  S«biitc  itler»trd« 
ubswtc4  tbs  peailuJanB,  bat  ti  does  not  appear  to  be  the  ideaUcaJ  ipot. 
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Fgur«of  from  affrctmjt  it.  All  tlir  corrections  which  we  Imte 
ihe  Btrth.  mentioned  were  applied,  except  that  for  elevation  above 
the  SCO.  The  mean  result  from  twenty  experiments  of 
four  or  five  liourteach.  wn«s  3 feel  8.5593  lines.  See  the 
HfUf  du  Syilemr  tom.  iti. 

B«  Biol,  on  The  «inrne  metlrnls  were  followed  (see  iv.  of  the 
Ttic  French  enme  Work)  by  Biot  (except  that  he  uwmI  a jjendu- 
iiteriditB-  «boul  3 feet  in  length)  at  Formeniern.  latitude 

38^  40U  at  Paris,  latitude  48®  50';  at  Bonleuux,  lati- 
tude 44®  SO';  at  Fiffcac.  latitude  44®  37' ; atClern»r>nl, 
latitude  45®  47';  at  Dunkirk,  iattliule  51°  2' ; at  l^etth 
Fiiri.  latitude  55°  59^ ; ami  at  Unsl,  in  the  Shetland 
Jshinds,  latitude  60®  4b'.  The  Icmflliswcrc  reducetl  to 
those  which  would  have  been  observed  at  the  level  of  the 
sea  by  increasing  them  in  the  dnpttcale  ratio  of  the  actual 
distance  from  the  Earth’s  centre  to  the  distance  ot  the 
level  of  the  sea  from  the  Earth's  centre ; this  amounts 
to  the  same  as  ne^ectinif  the  attraction  of  the  elewillon 
on  which  they  were  placed,  'fhe  results  are  respec- 
tively, (in  metres,)  0 7412520,  0.74 19 175. 0.74 160s63. 
0.741612279.  0.7417052,  0.7420761,  0 9945.31014, 
and  0.742723136.  All  of  these,  it  must  be  observed, 
are  lcn|rths  of  the  decimal  pendulum  (making  lOO.fltK) 
oacillations  in  a mean  solar  day)  except  the  last  hut 
one.  which  is  the  length  of  the  sexagesimal  seconds' 
pendulum.  All  these  determinations  must  be  consi- 
dered a.s  most  valuable.  Two  invariable  pendulums 
also  were  observed  at  Greenwich  and  at  Paris ; they 
appeared  to  show  a retardation  at  Paris  of  tO*.79 
daily;  but  it  is  expressly  remarked,  that  the  circum- 
stances were  very  unfavourable  to  acctiracy 
Bt  M»U-  In  the  Additions  to  the  Connaistartet  dn  Temju  for 
•H'*-*-  1816,  is  M.  Matliicu’s  account  of  the  observations 

made  in  an  expedition  under  the  command  of  Mala- 
spina,  undertaken  by  order  of  the  Spanish  Govern- 
ment. from  1789  to  1794.  Their  pendulum  had  u 
wooden  rod ; it  was  enclosed  In  a ^lass  box  ; the  vibra- 
tions were  counted  by  two  persons,  who  relieved  each 
other  at  the  end  of  every  sixty ; a third  person  stood  at 
the  clock.  The  following  are  thrir  results  for  the 
length  of  the  seconds'  pendulum  (taking  for  unit  the 
length  of  the  simple  pendulum  equivalent  to  their  i>en- 
dulum.) 


Flace. 

Latitude. 

l.en{th. 

Mulgrave . . 

59 

34 

26 

N. 

1.00S2S9S 

Nutka 

49 

35 

15 

68172 

Monterey 

Ciulia 

36 

35 

45 

54463 

36 

31 

46 

57192 

Macao 

22 

12 

42:J7H 

Acapulco 

16 

50 

49 

43770 

Manilla 

14 

35 

49 

45U5I 

Umalug 

13 

17 

52 

N. 

39;i39 

Zamboanga 

6 

64 

27 

s. 

40541 

Lima 

12 

4 

38 

41820 

Isk*  Buijao. ...... 

18 

35 

45 

453H4 

Port  Jackson 

33 

51 

20 

56969 

Monte  Video 

34 

54 

38 

57973 

Conception 

36 

42 

32 

57471 

Port  S(.  Helena  . . 

44 

29 

34 

69083 

Port  Egmoiil 

51 

21 

3 

S. 

71070 

These  results  cannot  be  compared  with  any  others, 
as  scarcely  any  other  observation  (except  I.#egeniil’s) 
has  been  tnatle  at  any  «if  these  places  for  the  determi- 
nation of  the  absolute  length  of  the  pendulum. 

In  the  Phil.  Trann.  for  1818.  are  contained 
Captain  Knlcr's  observations  fur  determining  the 


length  of  the  seconds’  pendulum  at  Portlanfl  Place. 

I.<ondon.  The  principle  we  have  already  descrilied : 
tlic  result  WBH  corrected  for  extent  of  vibration  by  »»b-  . __ 
serving  the  arc  at  each  ctuncidence  and  using  the  mean  py 
between  two  adjacent  arcs  for  the  vibrations  hetweer.  Lea<!&n. 
them;  for  lem|>eraturc.  by  allowing  6.423  vibration  for 
each  degree  of  Fahrenheit ; and  lor  the  weight  of  the 
air  and  elevation  above  the  sea  in  llic  manner  that  we 
have  described.  They  gave  for  the  length  in  lati- 
tude 51°  31' 8",  39.I3S60  inches.  But  in  the  Phil. 

Trana.  for  1819.  Dr.  Young  remarked  that  the  correction  pf.  Yo«i»g*i 
usually  applieil  for  the  elevation  above  the  ^ea  was  loo  esrrrction 
great,  as  it  neglected  the  attraction  of  the  elevated  mass.  f<>r  eleta- 
If  we  stood  on  a sphere  of  the  same  density  as  the 
Earth’s  mean  density,  the  reduction  would  be  but  f of 
that  which  i%  usually  made  ; on  a hemisphere,  still  less ; 
on  table  land  of  mean  density,  the  revluclion  would  be 
{ of  that  usually  made;  on  table  land  of  density  = ^ 
mean  density,  it  would  be  | ; on  table  land  whose 
2.5 

density  = ~ X mean  density  (which  would  probably 

represent  pretty  nearly  the  density  of  most  rocks  at  the 

3 2-  5 

Earth’s  surface)  the  reduction  would  be  1 — - — ^ 

4 5.9, 

66 

«r  X usual  reduction.  The  last  result  thus  reduced. 

and  with  other  corrections,  is  39.13929  inches.  This 
ia  the  number  used  in  all  the  subsequent  comparisons. 

The  same  Volume  (for  1819)  contains  Captain  Katers  otMcrr*. 
detcrminaiiuns  (by  the  transportation  of  an  invariable 
|>enduluiii)  at  Shanktin  in  the  Isle  of  Wight,  latitude  5*^'!!'?" 
5(P37';  at  Arbury  Hill,  latitude  52°  13';  at  Clifton, 
latitude  53®  28';  at  Leith  Fort,  latitude  55°  59’;  at 
PortKuy,  latitude  57°  41' ; anti  at  Gnst,  latitude  60®  45'. 

The  results  were  39.13614,  39.14256,  39.14600. 

39.15554,  (obtained  under  unfavourable  circumstances,) 

39.16159,  and  39.17146  inches. 

In  llie  history  of  Captain  Ross’s  voyage  to  Rafftn's  OIiwtt*- 
Bay  (made  in  IHIH)  is  an  account  of  the  g»>ing  of  a 
clock  (with  invariable  pendulum  vibrating  on  a knife- 
edge,  which  rested  on  hollow  cylinders  of  agate)  a.s 
determined  by  7 days’  observation  at  London,  3 
days  at  Brassu  in  the  Sliellatid  Island*,  latitude  bU*  1', 
and  4 days  at  Hare  Island,  latitude  70°  26‘.  And 
in  Parry's  Hra  voyage  are  observations  on  (he  going  of 
two  similar  clocks  at  London,  before  and  after  the 
voyage,  and  at  Melville  Island,  latitude  74°  47',  during 
38  days.  The  result*  (sec  Phtl.  Trana.  1821)  ia,  that 
at  Brassa  the  length  of  the  seconds’  pendulum  is 
39.16929;  at  Hare  Island  39.19b4;  and  at  Melville 
Island.  39.2070  inches. 

In  the  Phil.  Trana^  fur  1823.  arc  detailed  acctmuls  of  By  Hall 
observalioas  made  by  Captain  Basil  Hall  and  Mr.  Foster  'I'* 
with  an  invariable  detached  pendulum  at  Loixlon : at  ^l****^' 
Abingdon  lslar>d,  one  of  the  Galapagos  latitude  0°  32' , 
at  San  Bias  de  Californio,  latitude  21°  30';  and  at 
Rio  de  Janeiro,  latitude  22°  55'  South.  In  this,  as  in 


* ia  the  lU*  Trmpt,  1627,  AiUhiiomtj  M.  Ar^,i  hxi 

Kiven  hU  optaioa  that  thpw  nb«cn>4tli>8a  would  be  rejected  wiihout 
Mcrupte  If  they  Ap}Mied  xiit  rectired  theory,  •oil  ibat,  itwrefare.  Iher 
■re  uwlrw  when  they  f«vi>ur  it  With  the  freate^t  poMihte  rcepect 
for  (hr  opiniem  of  thi*  iIlu«trio<»  philowphrr,  we  auui  in  tbil  iAtiaace 
withhold  o«ir  swrol  to  it.  Th«  concluMun  is  t»ot  m sccunte  at  if 
deduced  tiom  the  me  of  lavmriahJe  detached  peadulom*,  but  it  it 
prutHUdy  tnach  wipenor  to  that  which  would  be  obuiaed  in  diScull 
cireumtunerM  by  the  french  method.  From  our  own  eiperimeut&l 
BcquaiaUnce  with  theee  cImIm,  we  ko»w  them  u>  he  exoetlenl 
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>iK«rB  of  other  instances,  we  cannot  ctKer  into  the  details,  and 
III*  l^arih.^  pan  only  slate  that  the  ope^lioiis  appear  quite  sntisfac- 
^ tor)',  'rhc  rcsultin^f  Icii^hs  of  the  seconds' pendulum 
are  39.01717,  39.03829,  (by  a mean  ;)  and  39.04375. 
By  Dnftbau*  In  the  same  Volume  is  an  account  of  observations  made 
by  Sir  Thomas  Bri'^bune,  Mr.  Rumker,  and  Mr.  Dunlop. 
W^e»  '•'itb  an  invariable  detacheil  pendulum  at  l^ndon  and 
Paramnlta  in  New  South  Wales,  latitude  33^  49' South, 
llie  lenjith  of  the  seconds’  pendulum  at  the  latter  Is 
39.07696. 


BySsbins  Captain  Sabine's  jlccoun/  of  Experimenlt  lo  dticr^ 
ia  mi7ir  iht  Fi^rt  of  the  Farth,  &c.  published  in  lS25. 

*•  contains  a very  valuable*  sene';  of  observations  made 
with  two  detached  invariable  pemlulums.  The  principal 
novelties  in  the  manner  of  couduciinj;  the  observatirnis 
was,  that  for  coincidences  the  mean  of  di.sappearoncca 
and  reappearances  was  taken ; and  that  the  correction 
for  temperature  was  determin^  from  experiments  mode 
at  London  in  dilTtrenl  temperatures ; the  effect  of  an 
alteration  equal  to  1®  of  Fahrenheit  was  found  to  be 
0.421  vibrations  per  day.  Two  clocks  with  invariable 
attached  pendidums  (the  same  which  were  used  on 
Captain  Purry's  voya§^)  were  also  oliscrve»l.  The 
re^'^ulls.  as  finally  corrected  in  the  PhU.  Trans  for  1828, 
will  be  pven  in  our  g^eneral  table. 

Dy  Warren  In  1809  experimentat  wen*  made  at  Madras  observa- 
■I  Madru.  tory  by  CapUin  Warren,  with  a leaden  ball  Ij  inch 
diameter,  suspended  by  a fibre  formed  from  the  wild 
plantain  tree.  Its  vibrations  were  counted,  and  the 
time  of  an  a.stronomical  clock  noted  by  an  assistant.  For 
the  measure,  plates  of  gla.ss  were  fixed  to  the  wall,  and 
paper  attached  to  them,  and  upon  these  a scale  was 
transferred  from  Colonel  Lambton’s  scale.  The  beam 
compasses  were  applied  to  the  lower  surface  of  the 
support,  and  the  lower  surface  of  (he  boll,  and  were  then 
Uken  to  the  scale.  The  diameter  of  the  ball  was 
inferred  from  its  weight.  From  10  days' observations  the 
lenjflh  of  the  seconds'  pendulum  was  found  to  be 
39.026273  inches  (in  air,  and  measured  by  Lambton’s 
scale.)  This  determination  is  certainly  inferior  to  one 
that  we  shall  presently  ffiv©. 

h/nPo*^'"*  In  1821  an  expedition  under  the  direction  of  Mr. 
iWEaoltor  made  observations  at  Pulo  GaunsahLoul 

' (a  small  island  in  latitude  P 49"  North)  with  an  inva- 
riable pendulum,  which  had  been  observetl  at  London. 
The  deduced  len^h  of  the  seconds’  pendulum  ia 
39.021260  inches.  Every  care  appears  to  have  been 
taken  to  make  this  accurate. 

1 he  Phil.  Trans,  for  1822  contain  Mr.  Golding^ham’s 
determination,  w ith  the  same  pendulum,  of  the  length 
of  the  seconds*  pendulum  at  Madras,  latitude  13®  4': 
it  is  found  to  be  39.026302,  and  appears  to  be  verv 
accurately  determined.  In  this,  and  in  the  last.  Uie 
reduction  for  temperature  is  applied  in  a very  confusing 
manner ; but  we  have  satisfied  ourselves  that  it  is 
correct. 

In  the  Phil.  Trans,  for  1826  is  Lieutenant  Foster's 
account  of  a very  careful  series  of  observations  at  Port 
Bowen,  latitude  73®  14',  with  an  invariable  pendulum 
which  had  been  observed  at  Greenwich.  Hie  conclu- 


tad at 

Madras. 


By  FwIct 
at  Po<*; 
Bowan. 


• Tba  publicity  <»f  tome  diacimioni  r*»p«ctiiijr  ibna  obaerralioac 

cowpaU  ua  to  our  own  opioioo.  W»  shall  decUna  rnteriof  into 
aoy  inquiry  reipectiii^  lh«  ori>|iBal  ob»«r\atioB».  and  »haj]  merely 
stata  that  »€  hava  the  moet  |>«rr«ct  eonfi'JerKo  ia  Uie  reeullt. 

+ “pia  accounta  of  thia  and  the  next  net  of  ex|i«Tin>enti  were  pr»- 
by  tba  Eatt  India  Company  to  the  Aaronomical  SocieiT  of 

Loadon,  by  (avoiir  of  whom  we  ha»a  been  allowed  to  inxpect  them. 


sion  was  that  the  Icnfrib  ^f  the  seconds'  pendulum  Ohwrta* 
= 39.203472  inches.  This,  however,  is  founded  on  the  tiuncof 
supposition  that  39.13911  »s  the  len^h  of  the  seconds’ 
pemiulum  at  Greenwich,  reduced  to  the  level  of  tliesea. 

It  is,  however,  nearly  Ute  length  at  Portland  Place, 
lyondon.  We  shall  soon  mention  Ute  difference  between 
these  Iciigllis. 

The  French  ex|)ediiiori  sent  out  in  1817—1820,  5y  p„^., 
under  Cuptutn  Freycinet.  made  obKcrvations  at  Paris;  at  rin»t  ia 
Rio  de  Janeiro,  latitude  22“  35'  South ; at  the  Cajjc  of  ** *f^«Uti- 
(iood  Hope,  latitude  33®  53'  South;  at  the  Isle  of  ****” 
France,  latitude  20^  lU*  South ; at  Rawak,  near  New 
Guinea,  latitude  0“  2^  South;  at  Guam,  the  capital  of 
the  Marian  Islands,  latitude  13^  28^;  at  Mowi,  fine  of 
the  Sandwich  Islands,  ialUude20“52';  at  PortJackson, 
latitude  33“  52'  South ; and  in  the  Lies  Muiouines, 
latitude  51®  35'  South.  Three  invariable  brass  pendu- 
lums .were  used,  and  one  wooden  one.  When  ubiiervcd, 
titey  were  enclosed  in  glass  boxes,  and  n small  clock 
placed  near  them  had  its  pendulum  o<ljusled,  till  it 
vibrated  exactly  in  the  same  time.  Tliis  cluck  (used 
only  aa  a counter)  was  compared  with  a chronometer 
every  half  hour  ; lor  determining  the  rate,  the  mean  of 
five  chronometers  was  used,  llie  proportionate  lengths 
of  the  seconds’  pendulum  are  1.00002271,  0.997S3538, 
0.998715K2,  0.99794.., 6,  0.997O9575,  099759331. 
099792816,  0.99^77424.  1.00022319.  These  deter- 
minations  are  probobly  pretty  good.  See  ihe  Voyagr 
aulour  du  Monde,  ^c.  par  Freycinet. 

In  a similar  expedition  made  in  1822 — 1825  tmder 
Captain  Dupeirey.  two  of  the  same  pendulums  were  ia  ih* 
employed.  l*he  method  appears  to  have  been  the  i>ame  Ptc'he. 
as  in  the  operations  last  described.  The  following  are 
given  as  representing  the  lengths  of  the  second'>' pen- 
dulum. At  Paris,  ^ 1 ; at  Toulon,  latitude  43“  7', 
0.99950585;  at  the  Maliiuines,  1.00025995;  at  Pori 
Jackson,  0.99871430;  at  the  Isle  of  FranceO.99789022 ; 
at  ABcension,  latitude  7“  56'  South.  0.99729hSl.  We 
extract  these  immbervt  from  the  Additions  to  the  Conn, 
dss  Temps,  lh30. 

The  Phil.  Trans,  for  1828  contain  Captain  Salnne’s  Sabine 
observations  on  an  invariable  pendulum  at  Loiiduii  and  Paris, 
at  Paris.  From  an  extensive  series  it  appears  (hat  a 
pendulum  which  at  London  makes  85,940  vibrations 
per  day,  ia  retarded  at  Paris  to  the  amount  of  12.03 
vibrations.  Aa  the  length  of  the  seconds'  pendulum  at 
London,  imcnrrecled  for  elevation,  ia  39.13908  iiK'hes, 
the  length  at  Paris  is  39. 12S13.  This  is  a very  valuable 
determination,  as  it  mnkes  a great  number  of  determi- 
nations  comparable,  which  without  it  could  not  safely 
be  brought  together. 

Inthe  PhiL  Trans,  for  1829  is  a series  of  observations 
by  (he  same  gentleman  for  determining  (he  diflercnce 
ol  gravity  at  Portland  Place,  London,  and  the  Koval  * 
Observatory,  Greenwich.  It  appears  that  at  Greenwich, 
no  correction  being  applied  for  elevation,  the  pendulum 
is  accelerated  about  U.48  of  a vibration  per  day,  and 
therefore,  the  length  of  the  seconds'  pendulum  at  Green- 
wich is  greater  than  at  Portland  Place  by  .000435.  If 
the  correction  for  elevation  be  applied,  according  to 
Dr.  Yoiing'.H  rule,  the  difl'iTcncc  is  O.60  of  a vibration, 
or  .000544  inch  in  tbe  length.  We  do  not  ourselves 
believe  that  the  pendulum,  as  commonly  constructed, 
can  be  relied  on  to  this  degree  of  accuracy. 

The  same  Volume  contains  experiments  leading  to  n 
very  remarkable  result  will)  regaitl  to  the  correction  for 
(he  weight  of  the  air.  They  are,  in  &ct,  a repelitioi;  of 
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cxpcrimenU  announce  by  Be««el  in  the  Attronomw-hf. 
Nachrkhtrn,  No.  128,  and  published  in  ihe  Berlin 
TVaneac'fto/te  for  It  would  aeom  Ihul  a quantity 

of  air  tnnves  with  the  pendulum,  and  adds  to  its  inertia, 
ami  therefore  that  bcnidca  a retardation  arising;  from  the 
dimiiiinhetl  weight  of  tlie  pendulum,  there  is  another 
retardation  arising  from  the  increased  mass  ofmatterto 
be  put  in  motion.  A pendulum  was  made  to  vibrate  in 
air,  in  vacuum,  and  in  hydrogen  gas,  of  elasticity  e<]ual 
to  the  elasticity  of  the  atmosphere.  It  appears  that  the 
reduction  to  vacuum,  as  commonly  mnd<-,  ought  to  l>e 
increase<i  in  the  ratio  of  1;  1.655.  With  a spherical 
boh,  the  reduction  ought  to  be  doubled.  As,  howeser, 
all  the  comparative  observations  have  been  made  with 
little  difTerence  in  the  height  of  the  barometer,  the  error 
in  the  leductimi  has  very  little  effect  on  their  results.  It 
« remarkable  that  the  correction  for  hydrogen  gas 
appears  to  be  double  of  what  it  would  be  if  we  supposed 
the  amended  curn^ions  proportional  to  the  Specific 
Gravities  of  the  fluids.  Bessel  determined  the  atmo* 
spheric  correction  by  observing  the  length  of  the 
seconds'  pendulum  in  air.  first  with  a bob  of  brass,  and 
KecoiKily.  with  a bob  of  ivory.  The  cfirrection,  being 
grcHler  for  the  latter  than  for  the  former,  in  the  propor- 
tion of  the  S]>ec(fic  (iravilien,  was  determined  with 
gieul  acctiracy  from  the  diflerence  of  the  observed 
lengths. 

'I'he  Af^o/rrt  de  r/nrft/nf,  vol.  viii.  contain  a paper 
by  M.  Biot,  from  which  we  extract  the  following  deter* 
minatioiis  hy  himself  of  the  length  of  the  seconds'  pen- 
dulum at  Milan,  Intilude  at  Padua,  latitude 

45"  24';  at  Fiiunc.  Intiimle  45°  19';  at  Barcelona, 
latitude  4 1°  iS' ; «t  yormciilera,  latitude  39°  4(y  ; and 
at  Lipari,  latitude  39°  29'.  Kxpressed  in  milltmelrea 
they  arc  993.547612.  993  G07294.  993.5H4075, 

993  2321312,  993  0696597,  993.0791639.  The  former 
determination  at  Formeiitrra,  it  appeani,  was  not  satis* 
factory.  The  details  of  theisp  experiments  are  not  given. 

The  II  Id  Volume  of  the  TranMacti<m$  of  the  A$irono- 
mical  Socidy  conUdns  a series  ofubservations  in  Borda's 
method,  made  by  Mr.  Rumker  at  Paramatta.  It  appears 
that  the  length  of  the  pendulum  was  measured  hy 
screwing  up  the  steel  plate,  first  till  it  touchcil  the  ball, 
then  till  it  touehed  the  measuring  bar.  I1ic  diameter 
of  the  ball  was  measured  by  winding  a thread  eleven 
times  round  it.  The  resultin  millimetres  is  992.412901. 
Many  details  of  the  calculatitm  are  omitted. 

In  the  PA//.  Tram,  for  1830  is  a determination  by 
Mr.  Fallows,  of  the  pmporlioii  of  Gravity  at  London 
and  at  the  Cape  of  Good  Hope  with  an  invariable  pen- 
dtiUim.  The  number  of  vibrations  per  day  at  London 
was  86164.97,  and  at  the  Cape  86097.86.  With  the 
length  39.13929  inches  for  the  seconds'  pendulum  at 
London,  wc  find  for  the  Cape  39.07836. 

By  transportation  of  an  invariable  pendulum,  (from 
London,  wc  believe,)  Svanberg  ascertained  the  length 
of  the  seconds'  pendulum  at  Stockholm,  latitude  59"  21', 
to  be  39.165414  inches.  We  are  unable  to  refer  to  the 
original  account  of  this  experiment. 

The  length  of  the  pendulum  at  Kuiiigsberg,  latitude 
54°  42'.  reduced  to  the  level  of  the  sea,  has  been  luund 
by  Bessel  (by  his  method  described  altove)  to  be 
440.8179  lines.  Tlie  two  pendulums  who^e  diircreiice 
he  measured,  vibrated  in  and  1".0020.  Ols- 

servalions  of  invariable  pendulums  transiMjried  from 
Paris  gave  a greater  length.  See  the  Jif  ltn  Transav 
tiom  for  1826,  or  the  Qi/artirly  Journal,  March.  1829. 

The  diflerence  of  Gravity  at  London  and  Altotia  has, 


we  believe,  been  ascertained  by  Captain  Sabine  with  an  Deduction 
invariable  iK'iidulum.  The  Tesults,  so  far  as  ne  know,  (run  Peo- 
have  not  yet  been  published.  dattiro  Ol>- 

Observatiuns  have  been  made  in  London  by  Mr.  F. 

Baily  with  a pendulum  with  two  knife-edges.  The 
pendulum  consists  of  a massy  brass  bar  without  any  boh. 

This  construction  appears  to  be  attended  with  the 
following  source  of  inaccuracy ; if  the  suspension  pluoea 
are  not  very  well  levelled,  the  pendulum  will  not  vibrate 
in  a vertical  plane,  and  the  time  of  vibration  will  be  too 
grval.  In  Captain  Kater's  cnnstrticlint)  this  was  pro- 
vided against  by  making  the  bar  so  thin  tliat  it  would 
bend  into  the  proper  position.  Mr.  Baiiy’s  results 
ditter  sensibly  from  those  of  Captain  Kater.*  See  the 
Philosophical  Magazine,  February,  1829. 

Section  S.-^Deduciion  of  the  Figure  of  the  Earth  from 
Pendulum  Obterratiom 

The  first  element  which  it  is  important  to  settle  is,  trctfib 
the  length  of  the  pendulum  at  Paris.  In  the^e  redue-  tecaodt’ 
tions  we  shall  suppose  the  French  foot  s:  1.065766  x pv"4uiun 
English  fool;  and  the  metre  =39.37079  English  “* ***'““ 
inches. 

Bnf  Inches. 


Now  Rorda's  experiments  give  440.5593 

lines = 39.12776 

Biot's  (uncorrected  for  elevation)  give  for 
the  decimal  }>endulum  0”*.74 19012,  or  for 

the  sexagesimal 39.12948 

Sabine’s... 39.12813 


The  mean  Is  39.12812.  and  this  is  probably  very 
accurate.  If  corrected  for  elevation  by  Dr.  Yoimg’s 
rule  it  give-*  at  the  level  of  the  st*a  39,12877. 

From  this  length,  and  the  length  at  London.  Umnerof 
(39.1290B.  or  cnirrcled  by  Dr.  Young's  rule  for  eleva*  cslculuiac 
litin  39.12929,)  we  have  deduced  the  length  at  all  ihe ‘U 
places  where  an  invariable  pendulum  was  observetl. 

The  absolute  lengths  meusured  by  the  French  in  the 
present  century  wc  have  reduced  to  Engli^h  measures 
The  absolute  lengths  measured  in  the  last  century  we 
have  compared  with  the  Pari;-  length  given  by  the  '•ame 
observer,  and  have  applied  the  diflerence  to  our  value  of 
the  Paris  length.  Legentil's  are  comparctl  ns  we  have 
mentioned. 

Tlic  observations  may  now  be  very  well  divided  into 
first-rate  and  second-rate.  Wc  have  reduced  all  of  the 
first  cla-ss  to  the  level  of  the  sea  by  Dr.  Young’s  rule, 
using  the  multiplier  .6.  In  the  second  class  wc  have 
not  attempted  any  alteration,  except  in  Warren’s,  which 
we  have  corrected  fur  the  error  of  the  standard,  and 
reduced  to  vacuum. 

Now  in  Section  2.  Art.  65,  it  appears  that  theory  Lentthia^ 
would  lead  us  to  expect  that  gravity  at  the  latitude  K or  *°  . 
the  length  of  the  seconds’  pendulum  which  ia  propor* 
lional  to  it,  may  be  represented  by  E (1  + Fsin^X).  iitcnrctical 
Making  litis  Osstimptiun  for  each  of  tlie  lengths,  ami  formult. 
arranging  them  in  the  order  of  latitude,  we  have  the 
following  Table.  W’hcre  two  observers  are  mentioned, 
we  have  taken  the  mean  i9*'*he  lengths  deduced  in  the 
way  that  we  have  «les<Tibed. 


* Mr.  Billy  rrmarfct  ihit  Shickbnnrh**  •rile  to  ba%T  «i«> 
Uinpil  Kime  mjory.  ll  ippem.  howe'er,  tint  the  ume  dtvUion* 
were  uved  (or  ihe  meo«une  of  the  peiidulam  for  the  cmnpiriMin 
with  the  metre,  and  neirlv  tite  tim*  •«  W the  compiritoo  with  other 
Etigti«h  tUivdifd* ; tod  thas  the  emir  ia  ih«  result  of  meoiurtt 
which  arc  o«lj  compsriUre  is  probably  insosiible. 
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No. 

Obtorven. 

Firtt-raie  OfttertafioM. 

Place.  l.ahluiJc. 

Lrncth*  of  SacoDiU*  Pendalum  tud  EqaalMS. 

OeduetJoo 
ffoa)  Prti> 

1 

Sabine 

. Spitzbcfpen 

. 79° Styx.  39.21469  = 

E X 

+ 

¥ X.9689 

duluni  Ob- 

2 

Sabine 

. Melville  Inland. ...... 

. 74  47 

39  2070  = 

E 

X 

+ 

F X.93I1 

wrratMHi*. 

3 

Sabine  

. Greenland  .......... 

. 74  32 

39.203.S5  = 

E 

X 

4- 

F X .9289 

4 

Foster . . . 

. Port  Bowen 

. 73  14 

39.20419  = 

E 

X 

1 

+ 

F X.9I68 

5 

Sabine 

. ilammerfest 

. 70  40 

39  19475  = 

E X 

+ 

F X .8904 

6 

Sabine 

. Dmntheim 

. 63  26 

39.174.56  = 

E 

X 

+ 

F X 8000 

7 

Bint  and  Kaler 

, UlM*l 

. 60  45 

39.17162  s 

E 

X 

+ 

F X.7612 

8 

SvHiibei^ 

. Stockholro 

. 59  21 

39.16641  = 

E 

X 

+ 

F X.740I 

9 

Kater 

. Portsoy 

. 57  41 

39.16159  = 

E 

X 

+ 

F X.7142 

U) 

Biol  and  Kaler 

. I..eith  Fort 

. 55  69 

39  15546  5s 

E 

X 

■4~ 

F X.6870 

II 

Bc.vsej, 

. K'migsberg 

. 54  4 2 

39.15072  = 

E 

X 

+ 

F X .666I 

12 

Kaler 

. Clifioti 

. 53  28 

39.14600  = 

E 

X 

+ 

F X.6456 
F X .6246 

13 

Kater 

. Arburv  Hill 

. 52  13 

39.14260  3s 

E 

X 

+ 

14 

Kaler 

. London 

. 51  31 

39  13929  = 

E 

X 

+ 

F X .6127 

15 

Sabine  

. Greenwich  

. 51  29 

39  13983  = 

E 

X 

I1 

+ 

F X .6122 

16 

Biol 

. Dunkirk  

. 51  2 

39.13773  = 

E 

X 

1 

F X. 604.5 

17 

Kaler 

. Isle  of  Wight 

. 50  37 

S9.13614  = 

E 

X 

F X .5974 

18 

Bonia,  Biot,  and  Sabine. . 

, Paris 

. 48  50 

39.12851  = 

E 

X 

+ 

F X.5667 

19 

Biot 

. Clermont 

. 45  47 

39.11615  = 

E 

X 

+ 

Fx.5137 

20 

Biot 

. Milan  

. 45  2S 

39.11603  = 

E 

X 

+ 

F x .5081 

21 

Biol ............ 

. Padua 

. 45  24 

39.11896  = 

E 

X 

+ 

Fx.5070 

22 

Biot 

. Fiuroe 

. 45  19 

39.11788  = 

E 

X 

+ 

F X.5055 

23 

Biol 

. Bordeaux. 

. 44  50 

39.11296  =: 

K 

X 

+ 

F X.4971 

24 

Biol 

, Figeac  

. 44  37 

39.11215  = 

E 

X 

+ 

F X .4933 

26 

Duperrey ...... 

. Toulon 

. 13  7 

39.10952  c= 

E 

X 

+ 

F X.4672 

26 

Biol 

. Barcelona 

. 41  23 

39  10432  :s 

E 

X 

+ 

F X .4370 

27 

Sabine 

. New  York 

. 40  43 

39  10120  s= 

E 

X 

1 

+ 

F X ,4255 

28 

Bim,  twice 

. Formentcra 

. 38  40 

39  v9510  ss 

E 

X 

+ 

F X .3904 

29 

Biot 

. Lipari 

. SH  29 

39.09b2B  s 

E 

X 

1 

+ 

F X .8572 

39 

Hull 

. California 

. 21  30 

39.03829  ss 

E 

X 

1 

+ 

F X .1343 

31 

Fretcioet 

. Sandwich  (sland5  .... 

. 20  52 

39  04690  = 

K 

X 

1 

+ 

P X.I269 

32 

Sabine 

. Jamaica 

. 17  ,56 

39.03503  = 

E 

X 

•l 

+ 

F X.0918 

33 

Frevcinet 

. Mariaiifsiands 

. 13  28 

39.03379  = 

E 

X 

+ 

F X .0542 

34 

Itoldin^ham. 

. Madras 

. 13  4 

•S9.l»2630  = 

R 

X 

F X.051I 

35 

Sabine 

. Trinidad 

. 10  39 

39.0188H  == 

E 

X 

F X .0342 

36 

Sabine 

. Sierra  Leone 

. S 30 

39  01997  = 

E 

X 

1 

F X.02I8 

37 

Hall 

. GaUpapros 

. 0 32 

39.01717  = 

E 

X 

1 

+ 

F X ClMIl 

38 

Sabine 

. St.  Thomas 

. 0 25 

39.02074  = 

E 

X 

[1 

-f 

F X 0001 

39 

Goldin^ham 

. Pulo  Gaun^.Ur  Lout  . . 

. 0 2N. 

39.02126  = 

E 

X 

F X .0000 

40 

Frevcinet 

. Bawak 

. 0 2 S. 

39.01433  = 

E 

X 

F X .0000 

41 

Sabine 

. Maranham  

. 2 32 

.39  01213  = 

E 

X 

+ 

F X 0020 

42 

Sabine  and  Duperrey 

. Ascension 

. 7 55 

39.02363  = 

E 

X 

F X.0I90 

43 

Sabine 

. Bahia .............. 

. 12  59 

39.02433  = 

E 

X 

+ 

F X .0505 

44 

Frevcinet  and  Duperrey... 

. Isle  of  France 

. 20  10 

39  04684  = 

K 

X 

+ 

F X.I189 

4.5 

Hall  and  Freycinel 

. Rio  deJaneiro 

. 22  55 

39.04350  = 

E 

X 

+ 

F x.1516 

46 

Brisbane  and  Humker. . . . 

. Paramatta 

. 33  49 

39.07452  = 

E 

X 

+ 

F X .3097 

47 

Frevcinet  and  Huperrey.  . 

. PortJacktM>Q 

. S3  52 

39,07919  = 

E 

X 

+ 

F X 3105 

48 

Freycinet  and  Fallows 

. Ca|>e  of  Good  Hope 

. 33  55 

39.07800  =r 

E 

X 

+ 

F X.3113 

49 

Freycinet  and  Duperrey  . . . 

. Isles  Malouineit 

. 51  35  S. 

39.13781  = 

E 

X 

> 

+ 

F X.6I39 

60 

Phipps 

Second-rate  t)b$erca(ion». 

. Spitzbergen 79®  N 

39  2046  = 

E 

X 

1 

+ 

F x .9686 

51 

Sabine  

. Hare  Island 

. 70  26 

39  19S4  = 

E 

X 

1 

+ 

F X.8878 

52 

Mau(>ertuis 

. Pello 

. 66  48 

39.1M7  = 

E 

X 

1 

+ 

F X.8448 

53 

Dc  la  Croycre 

. Archangel 

. 64  32 

39.1414  = 

E 

X 

1 

+ 

F X.6151 

54 

Sabine 

. Kraxsa 

. 60  1 

39.1693  = 

E 

X 

1 

+ 

F X .7502 

55 

Godin  and  Buu^ier 

. St.  Domingo 

. 18  27 

.S9.0239  = 

R 

X 

•f 

F x.iooa 

.56 

Campbell  

. Jamaica  

. 18 

39.0322  = 

E 

X 

1 

+ 

F X .0955 

57 

Leffemil 

. Manilla 

. 14  34 

39.0336  = 

E 

X 

1 

+ 

F X .0633 

5H 

V\urren 

. Madras  ► . . . 

. 13  4 

39.0312  = 

E 

X 

+ 

FX.05U 

69 

Lcftcnlil 

. Pondicherry 

. 11  56 

.39.0  IH3  s 

V. 

X 

+ 

F X .0428 

60 

Godin  and  Bouguer 

. Porto  Bello 

. 9 33  N. 

SB.OOII  = 

E 

X 

1 

+ 

F X .0275 

61 

Legenlil  

. Modagsscar 

. 17  40  S. 

39  0267  = 

E 

X 

1 

+ 

F X.092I 

62 

Lacaille 

. Isle  of  France 

. 20  10 

39.0389  = 

E 

X 

1 

+ 

F X.II89 

63 

Lacaille 

. C&peofGood  Hope.. 

. 33  55  S. 

39.0703  = 

E 

X 

1 

+ 

F X.3II3 

• Tb«  whole  of  the«*«  (eice}ii  Beftel’*)  ai«  rrroticiHit  »o  ih«  aiauuci  of  the  ertor  in  th«  conoction  fer  the  <Wotity  of  ihf  ur.  Thosia^niiuii* 
of  this  etror  it  r>cwly  the  tome  for  all.  a»J  is  aboai  .0018. 
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FIGURE  OF  THE  EARTH. 


r^re  of  To  deteirome  E and  F from  (he  first-rate  obeeira- 
tli«  Ktfth.  tions.  (he  most  favourable  ^ups  will  be  formed  hy 
taking  for  one  the  sum  of  the  first  24  equations  and  the 
CoafUnt*  iii  49|)|  and  for  other  the  sum  of  the  24  remuning 
thatonauU  rtM_  — . 

dmnahwl.  Th“»  w« 

E X { S5+  F X 16.9070  } =978.80628 
Ex{24  + Fx  3.8983}  =937.16922. 

The  solution  of  these  equations  gives  E = 39.01677, 
F*  = .006183.  These  values  give  for  the  length  of  the 
Equatorial  pendulum  89.01677,  for  the  Polar  pendu- 
lum 39.21704,  and  for  the  pendulum  at  latitude  X 
39.01677  4-  .80027  x sin'X. 

Substituting  these  values  of  E and  F in  each  of  the 
equations,  we  get  the  following  apparent  errors  in  mea 
suremenl  of  the  pendulum,  or  in  the  number  of  vibra- 
tions per  day. 


Pint-rate  Ot^eervatunu. 


C«BipaiiS( 

n(  calctt- 
latad  ud 
BMsared 
Iwgth*. 


St 

nw*. 

UOwSi 

Otaww4 

LMCIh. 

Lacih. 

Khm  to 

Wn»  to 

Vlbn- 

1 

79*  50' N.  39.81469  39.21061 

+ 

OO.lMH 

+ 4.3 

2 

MetnllehUrKl 

74  47 

.8070 

.20384 

-b 

38V 

4-  4.2 

3 

OrMsUod  . . . 

74  32 

.80335 

.20280 

+ 

55 

+ 0.6 

4 

Port  Bowen  * • 

73  14 

.20419 

.20038 

-b 

381 

+ 4.8 

5 

Htmtntrfett. . 

70  40 

.19475 

.19509 

34 

- 0.4 

6 

OnMtbeiai  ... 

63  26 

.17456 

.17699 

943 

— 2.7 

7 

UnU  .... 

60  46 

.17]62< 

. 16922 

240 

+ 2.7 

Siockbola,.. 

59  21 

.16511 

.16491 

+ 

42 

+ 0.5 

» 

PovtMy 

57  41 

.16159 

.15981 

+ 

178 

+ 2.0 

1C 

Leilh  ....... 

55  59 

.15546 

.154J6 

+ 

no 

+ »•« 

u 

Kbn>e:tberf  . 

54  42 

.15072 

.15017 

+ 

55 

4.  0.6 

12 

Cliftos 

53  28 

.14600 

7 

- O.l 

IS 

Arlrary  HU] . . 

53  13 

.14250 

.14186 

+ 

64 

-p  0.7 

14 

Lawton 

51  31 

.13989 

.13948 

19 

- 0.2 

15 

Greeawich  ... 

51  29 

.13983 

.13938 

+ 

45 

+ 0.5 

It 

Dvakirk  .... 

51  8 

.13773 

.13784 

II 

- 0.1 

17 

t«l«ofWiEkl.l50  37 

.13614 

.1364] 

... 

27 

- 0.3 

IS 

Pam  

46  50 

.12851 

.13027 

.. 

176 

- 1.9 

19 

ClefSMMit .... 

45  47 

.11615 

.11965 

350 

- 3.9 

20 

MiUn 

45  28 

.11603 

.11853 

_ 

250 

- 2.8 

21 

P»dus. 

45  24 

.11896 

.11831 

-P 

65 

+ 0.7 

22 

Eiune  ...... 

45  19 

.11786 

.11801 

13 

- 0.1 

2S 

Bord 

44  50 

.11896 

.11833 

337 

- 3.7 

24 

Eiftac  ...... 

44  37 

.11815 

.11557 

342 

- 3.8 

SS 

Tsttba 

43  7 

.10952 

.11034 

62 

- 0.1 

H 

BambM  .. . 

41  23 

.10432 

.10429 

-P 

3 

0.0 

27 

New  York. 

40  43 

.10120 

.10199 

79 

- 0.9 

|26'F«mesters .. 

3S  40 

.09510 

.09496 

+ 

11 

+ 0.2 

|lcy;Lipsn. 

38  29 

.09828 

.09432 

+ 

396 

+ 4.4 

MCtlifonit.... 

21  .10 

.03829 

*04367 

538 

- 6.0 

31 

Saadwicb  ItL 

20  53 

.01690 

.04219 

+ 

471 

+ 5.2 

33 

Jaouics  ... .. 

17  .56 

.03503 

.03576 

73 

- O.B 

33 

Marian  Isiandt 

13  28 

.03379 

.02763 

+ 

616 

4-  6.8 

M 

Madras ...... 

13  4 

.02630 

.02700 

70 

~ 0.8 

35 

TViaidad  . . 

10  39 

.01888 

.02362 

... 

474 

- 5.2 

96 

Siam  Lena*. 

6 30 

.01997 

.62114 

• 

U7 

- 1.3 

37 

Qalapafo*. . . . 

0 32 

.01717 

.01679 

-P 

38 

0.4 

38 

•SL  tVHMias.. . 

0 25 

.02074 

.01679 

+ 

395 

+ 4.4 

39 

pBloOauB.Loal 

0 2 N. 

.08186 

.01677 

-P 

449 

4-  5.0 

40 

tUwak 

0 2 S. 

.01433 

.01677 

244 

- 2.7 

41 

Marenhan  ... 

2 32 

.01213 

.01717 

.. 

504 

- 5.6 

43 

Ascaottoo  ... 

7 55 

.02393 

.09058 

+ 

305 

+ 3.4 

43 

Babia....... 

IS  59 

.02433 

.02688 

255 

- 2.8 

44 

Ills  of  Prance. 

20  10 

.04684 

.04058 

+ 

626 

+ 7.0 

45 

Kio  da  Janeiro 

22  55 

.04350 

.04713 

363 

- 4.0 

46 

Panmatta  . . . 

33  49 

.07459 

.07880 

_ 

428 

- 4.7 

47 

Port  Jackaoci  • 

33  52 

.07919 

.07896 

+ 

23 

+ 0.3 

48 

C.  Good  Hope 

33  55 

.07800 

.07912 

112 

- 1.2 

49 

I»lei  Maloainaa 

51  35  S. 

.13781 

.13972 

- 

191 

- 2.1 

* It  it  rtmtrkabis  that  «hca  N'cwtoa  foaad  die  decreiee  of  (invity 
at  the  Equator  to  be  frwter  tbae  in  a bonofeneous  apbeniid,  be  aap* 
poited  the  ellipiKity  to  be  {rraler  thaa  for  a hoaDOfeneotta  apbcroid. 
Wc  iball  draw  an  inferetice  eiactljr  contrarj  to  diti. 


fiecond-raie  Oheervationt. 


». 

rui«. 

Otoarrm 

LM(tb. 

r«lntlM4 

Lwism 

Bnwto 

Vltoa- 

Mm*. 

Ui«*. 

50 

fipitsbergen . . 

79*47' N. 

31.2046 

39.2108 

-.0062 

- 6.9 

51 

Hare  lalaad  .. 

70  26 

.1984 

.1946 

4>  36 

+ 

52 

Prilo 

66  48 

.1837 

.I860 

- 2-1 

- 2.6 

53 

Arcbangel 

64  32 

.1414 

.1800 

- 388 

-42.7 

54 

Braiaa 

60  1 

.1693 

.1670 

+ 23 

+ 2.6 

55 

S(.  Uominzo  . 

16  27 

.0239 

.0372 

- 133 

-14.7 

56 

Jamaica  .... 

18 

.0322 

.0359 

- 37 

. 4.1 

57 

Maoilla 

14  34 

.0336 

.0295 

t ^ 

+ 47 

56 

Madras. ..... 

13  4 

.0312 

.0270 

+ 42 

+ 

59 

Poodkherry. . 

11  56 

.0183 

.0253 

- 70 

- 7-ft 

60  Porto  Bdlo... 

9 33  N. 

.0011 

.0223 

• 212 

-23.4 

61  Mida^tcar  . . 

17  40  8 

.0267 

.0352 

- 85 

- 9.4 

62  [•]«  of  Fraivce. 

20  10 

.03N9 

.0406 

— 17 

- 1.9 

63  C.  Good  Hope  33  55  S- 

.0703 

.0791 

88 

- 9.8 

Dedi»?*ioA 
from  Pro- 
dttlom  Ob' 
•cnatien*. 


In  order  to  compare  the  lengths  determined  from 
Malaspina's  observations  with  the  others,  we  have  cal- 
culated from  the  formula  39.01677  -f-  *20027  x sin*  X 
the  length  at  each  of  his  stations.  We  have  divided  the 
sum  of  all  these  bj  the  sum  of  his  numbers ; and  have 
used  the  quotient  as  a common  multiplier  by  which  we 
have  multiplied  each  of  his  numbers.  The  length  thus 
produced  we  have  called  the  o6«ere«d  lengthy  and  we 
have  compared  it  with  our  calculated  len^h  as  in  the 
other  cases. 


Spaniih  Obeervationi, 


na 

rtoto 

Cil—ltoiS 

Lmsia. 

i! 

64 

Mdetavt . . . 

59*34'  N 

39.18479 

39,  ISMS 

+ 

01914 

+21.1 

65Nutka  

49  35 

.12759 

.13285 

626 

- 5.8 

66|Maa(arey.... 

86  36 

.07431 

.08796 

1366 

-15.1 

67  Cmfis 

36  32 

.08491 

.08774 

— 

888 

- 3.1 

66lMacaa 

22  12 

.02734 

.04536 

— 

1802 

-19.9 

69 

Aespuko  .... 

16  51 

.03275 

.03360 

— 

85 

- 0.9 

70 

Manilla 

14  36 

.03773 

.02950 

+ 

823 

+ *•' 

71 

Unalii^  «*.*. 

13  18  N. 

.01631 

.02737 

noe 

-12.2 

Ti 

;^amboaaga  . . 

6 54  S. 

.02020 

.01966 

+ 

54 

+ 0.6 

73 

Uma 

12  5 

.92.323 

.02555 

232 

- 2.6 

74 

Uls  Baban  >. 

18  36 

.03903 

.03714 

+ 

189 

+ d.i 

7.5 

Port  Jacksoo  . 

33  51 

.08405 

.07891 

+ 

514 

+ 5.7 

76 

Monte  Video  . 

34  55 

.08795 

.08238 

+ 

557 

+ 6.2 

77 

CooceptloB  .. 

36  43 

.08600 

.08835 

235 

- 2.6 

78 

Port  Sl  Heleai 

44  30 

.13112 

.11516 

1596 

+17.6 

79 

Port  Egneual  . 

51  21  8, 

.13885 

.13892 

7 

- 0.1 

From  an  esaniination  of  these  apparent  errors,  the  Dedvctioos 
following  oonduMioDS  may  be  deduced.  from  ih« 

1.  The  obeervations  that  we  have  called  second-rate, 
and  the  Spanish  observation*,  are  perfectly  useless  for 
the  investigation  of  the  Earth’s  form. 

2.  Upon  scrutinizing  the  errors  of  the  first-rate  ob- 
servations, it  would  seem  that,  caterU  paribut,  gravity  is 
greater  on  islands  than  on  continents.  This  is  a con- 
clusion, however,  that  cannot  be  adopted  till  the  correc- 
tion for  elevation  is  ascertained  with  greater  certainty. 

The  stations  of  observation  on  continents,  or  large 
islands,  ere  frequently  more  elevated  than  those  on 
small  islands;  and,  therefore,  if  our  correction  (the 
usual  correction  multiplied  by  0.6)  is  ton  .small,  as  it  is 
additive,  it  will  make  the  pendulum’s  length,  reduced  to 
the  level  of  the  sea,  much  too  small  at  the  continental 
stations  and  not  much  too  small  on  islands.  Yet  we 
think  our  correction  (adopted  from  Dr.  Young)  a good 
one,  as  it  removes  some  apparent  anomalies.  At  Cler> 
roont,  for  instance,  an  elevated  station,  with  the  usual 
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correction.  •ppetm  too  ; with  oura  (here  in 

no  remarkable  inequality.  These  considerations  will 
show  what  csuiiun  mu^t  be  used  in  adopting  any  theory* 
which  rests  upon  very  delicate  ditfereiices  of  gravity. 

3.  But  it  is  impos-sible  to  avoid  remarking,  (hat  in 
the  high  North  latitudes  the  greater  number  of  errors 
have  the  sign  +•  and  that  about  the  latitude  4b°  they 
have  the  sign  — : those  about  the  Equator  being 
nearly  balanced.  No  alteration  of  our  numbers  is  suf^ 
ficient  to  correct  this.  If  wo  increased  the  multiplier 
of  sin*  X,  we  might  make  the  errors  at  high  latitudes  as 
nearly  balanced  as  those  at  the  Equator : but  then  those 
about  latitude  45°  would  be  still  greater  than  at  pre- 
senL  To  destroy  these  without  altering  the  others  we 
may  add  a term  — A . sin*  X , cos*  X.  We  have  seen  in 
Section  2.  Art.  71.  that  such  a term  ought  to  exist, 
though  we  could  only  offer  a conjecture  as  to  its  mag* 
nitode.  Prom  the  l^e  of  errors  it  would  seem  that 
the  length  of  the  seconds*  pendulum  would  be  better 
expressed  by  89.01677  + .20277  x sin*X-  .00880  x 
sin>  X . coi^  X.  ITie  last  term  is  ten  times  aa  great  as 
our  imperfect  theory  would  lead  us  to  expect.  Still,  as 
an  empirical  formula,  this  is  the  best  that  we  can  ofier. 

4.  'fhere  does  not  seem  to  be  any  reason  for  think* 
ing  that  gravity  is  different  ut  different  longitudes ; as 
the  irregularities  on  different  roctidians  do  not  appear 
greater  than  those  at  places  near  one  another.  Nor  does 
it  appear  that  there  is  any  difforence  between  the 
Northern  and  Southern  hemispheres 

Now  to  determine  the  Earth’s  ellipticity  we  must 
refer  to  the  formula  of  Section  2.  Art.  65.  It  appears 
that  gravity,  or  the  length  of  the  seconds'  pendulum, 

being  expressed  by  E (I  -f-  P««*  X),  P will  = “ - e, 

and  consequently  e = — F ; where  m is  the  ratio 

of  the  oentrifogal  force  at  the  Equator  to  (he  force  of 
gravity  there.  To  determine  m,  we  have.  Equatorial 
seconds'  pendulum  =39.01677;  hence  the  space 
through  which  the  Equatorial  gravity  would  make  a body 

fall  in  1*  Is  — X 39.01677,  and  the  velocity  which  it 

would  generate  in  V is  r*x  39.01677.  Also  (Mecha- 
Kics.  § XIV.)  the  velocity  which  would  be  generated  in 
I*  by  the  uncounteracied  centrifugal  force  produced  by 
describing  in  T aeconds  a circle  whose  radius  is  R.  is 

t*  ♦ « 4 x251084556 

or  at  the  Earth  .Equator  I*  X 

„ , 4 X 851084556 

Con«q«.ntly  m = 3,  ^ ^33, 3^  -.=.0034678 ; 

and=  e. 0086679  - F. 

The  question  now  is,  what  value  shall  we  choose  for 
F?  Shall  we  represent  the  length  of  the  seconds’  pen- 
dulum by  39.01677 -|- -20027  sin*  X.,  or  by  39.01677 
-t-  .20277  sin*  X — .00880  nm*  X cos*  X ? 'I’he  former 
^ves  F = .005133;  the  latter  gives  F = .005197. 
We  are  now  in  a case  where  our  theory  partly  fails,  and 
where  it  is  impossible  to  aay  which  of  the  empirical 
forms  is  more  likely  to  be  correct.  If  we  adopt  the 
former  value  of  F we  find  e = .003535 ; if  the  latter, 

• Ctptaia  Sabine  has  obwned,  (we  Uiiiik  corwdy,)  that  in  many 
iniancM  tSe  inequalities  is  the  forte  <A  fravny  eppear  to  depond 
on  tbe  (coloEical  character  of  the  tu«lan.  On  hectic  rock^  for 
instance,  the  number  of  vibration*  h (realcr,  and  on  allsiial  soil  leae 
than  we  shoulil  have  infermd  from  tbe  laiiiude  of  liin  stalioa.  ’ 


e a .003471.  Either  of  these  values  of  e is  consider- 
ably greater  than  that  which  we  found  from  the  discus* 
aioD  of  the  geodetic  measures  (.003852). 

We  cannot  offer  any  conjecture  as  to  the  cause  of  this 
difference.  If  the  regions  of  the  Earth  in  middle  lati- 
tudes were  compost  of  lighter  materials  than  the 
other  parts,  it  might  possibly  happen  that  the  gravity 
at  middle  latitudes  (from  tbe  resulting  projection  of  the 
Earth  ut  these  parts)  would  be  diminished,  while  at  the 
Poles  and  Equator  it  would  be  increased.  The  same 
aheralion  of  figure  would  cause  the  ellipticity,  deduced 
principally  from  measures  near  the  Equator  and  in  mid- 
dle latitudes,  to  appear  less  than  it  ought.  The  only 
way  of  verifying  such  an  idea  would  be,  to  measure  an 
extensive  arc  of  meridian  near  the  Pole,  (for  we  con* 
aider  the  Swedish  arcs  to  be  almost  useless.)  a thing 
whiih  is  not  likely  to  be  ever  effected.  But  is  such  an 
idea  worth  verifying?  We  cannot  say  that  it  is;  and 
we  have  uttered  it  only  in  the  elfort  to  produce  some 
conjectural  explanation  of  an  apparent  anomaly. 

We  can  find,  however,  another  conclusion  which  it  is 
more  pleasing  to  dwell  upon.  If  the  form  of  the 
Earth's  meridian  were  traced  on  paper  the  nicest  eye 
would  be  unable  to  distinguish  it  from  a circle.  The 
ellipticity  is  so  small  that  the  closest  inspection  without 
measure  con*d  not  Judge  which  was  intended  for  the 
greater  and  which  for  the  smaller  axis.  The  whole 
quantity  in  dispnie  is  leas  than  one-sixteenth  of  (his 
ellipticity.  Instead  of  being  surprised  that  such  a dif- 
ference exists,  we  may  well  be  astonished  at  the  accu- 
racy of  modern  measures  of  all  kinds  which  make  so 
small  a quantity  a subject  of  controversy. 

SeeHon  9.— Pibynco/  Thtory  cf  PrfCfsaon  and  Xuta- 

tio/u  and  Deduction*  of  the  EartA'$  EUipticiiy  from 

UuxT  observed  Ma^ituda. 

To  point  out  the  peculiar  difficulty  which  at  first  sight  piflenhy 
appears  to  exist  in  the  explanation  of  these  pbeno* 
mena,  we  will  consider  the  Earth  in  the  situ- 
ation  which  It  has  at  the  summer  solstice.  In  fig.  48  of  praosw 
let  S be  the  Sun,  B the  pole  of  the  Earth  whose  centre  n«>ia. 
is  A.  If  now  the  Earth  were  a sphere,  the  attraction  of 
the  Sun  upon  it  would  not  tend  to  disturb  its  motion  of 
rotation.  But  from  the  preceding  discussions  it  ap- 
pears. that  (he  Earth  is  an  oblate  spheroid,  and  that, 
consequently,  at  K and  L its  form  is  protuberant  above 
tbe  spherical  form.  The  attraction  of  the  Sun  upon  K 
is  more  powerful  than  that  on  (he  principal  mass  of  the 
Earth  ; the  utiractiou  on  L is  less  powerful.  Consider- 
ing tbe  effect  of  these  forces  in  producing  motion  re- 
lative to  A,  the  effect  of  the  former  U the  same  as  if  K 
were  drawn  towards  S,  that  of  the  latter  the  same  as  if 
L were  pushed  away.  The  effect  of  both  of  these 
forces  seems,  to  twist  the  spheroid  so  as  to  reamve  B 
further  from  b.  But  in  point  of  foct  the  effect  is,  to 
lift  up  the  pole  Bfrom  the  paper,  while  A remains  in 
it ; B preserving  the  same  distance  from  S.  This  is 
the  difficulty  to  be  explained. 

The  explanation  is  to  be  sought  in  the  composition  Pi«c«»i«a 
of  rotatory  motions  given  in  the  Treatise  on  Mkchanics, 

Art.  143,  Ac.  Hie  Earth  is  revolving  round  the  axis 
A B.  liie  tendency  of  the  forces  that  we  have  de*  'iop^n>- 
scribed  is  to  twist  Ute  Earth  round  an  axis  which  would  ut<»y 
be  represented  by  slicking  a pin  perpendicular  to  the  ■»»<«>"•• 
paper  at  A.  The  consequence  is,  that  at  the  end  of  a 
short  time  the  Earth  is  revolving  about  an  axis  lying 
2h  2 
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in  the  pluiir  which  paM««  through  the  pin  tad  A B,  but  shiAed  from  A B towanis  the  pin.  (We  say  towards 
the  pin  and  not  the  other  way,  because  the  direction  of  the  shifting  is  determined  by  observing  on  whicli  side 
’ of  the  old  alls  the  motion  impressed  by  the  extraneous  forces  is  opposed  to  the  motion  due  to  tlie  original 
rotation ; as  it  is  plain  that  the  position  of  the  new  axis  must  be  in  that  part  where  the  two  motions  destroy 
each  other.) 

From  this  it  appears,  that  the  actual  axis  of  rotation  does  in  fact  wander  within  certain  small  limits  through 
the  Earth.  Since  it  continues  to  rise  upwards  from  the  paper  at  the  extremity  B while  the  Earth  is  revolving, 
it  is  easily  seen  that  the  pole  describes  on  the  Earth's  surface  a very  small  circle  whose  circumference  =s  daiVy 
motion  of  the  pole  The  pole  of  the  terrestrial  ellipsoid  then,  whose  form  is  determined  by  (he  rotation,  will 
be  in  the  centre  of  this  small  circle.  And  the  motion  will  be  the  same  as  if  the  Earth  revolved  round  one 
invariable  axis,  namely  the  axis  of  the  ellipsoid,  and  this  axis  were  lifted  up  from  the  paper. 

Suppose  the  extraneous  forces  would  impress  lo  I*  an  angular  velocity  a round  the  axis  represented  by  the 
pin ; aud  suppose  w to  be  (he  angular  velocity  round  the  original  axis.  As  the  velocity  a is  not  impressed  at  once, 
but  by  degrees,  supposa  the  1*  divided  into  n equal  parts.  At  the  end  of  the  6rst  part,  the  original  velocity  a*  round 

A B is  compounded  with  the  velocity  - round  the  pin.  Tlie  new  axis  (by  the  theorems  referred  to)  is  in  a posi- 
tion dividing  the  angle  between  A B and  the  pin  (a  right  angle)  into  (wo  parts  whose  sines  are  in  the  pro> 
portion  of  w and  — ; that  is  the  angle  which  it  makes  with  A B has  for  tangent  ^ — ■ And  the  velocity  of  ro- 
tation round  the  new  axis  (see  Mechxnics)  Is  to  that  round  the  old  one,  as  the  sine  of  90^  to  the  sine  of  the 


Hw  velo- 
city of  fo- 


Pbyiics! 
'niet'ty  of 
PrecetMoo 
snd  JSu* 
tstion,  &c. 


complement  of  the  last<mentioned  angle;  and  consequently 


ii  = „ ^ 


. In  the 


/ 

same  manner,  after  the  second  portion  of  lime,  the  angular  velocity  will  be  \/  w*  ^ •»— , Ac. ; and  alter 

ft* 

yft  a*  / a* 

w*  -{“  w*  -f  — . Now  let 


the  communication  of  the 


utM«  ii  sot  motion  be  gradual,  that  is,  let  n be  indefinitely  great,  and  this  becomes  w.  I'hat  is,  the  velocity  of  rotation  is 
«Usr«d.  Qoi  altered.  Taking  up  the  investigation  again,  it  will  appear  that  in  every  part  of  V the  axis  is  shifted 

through  the  angle  whose  tangent  is  and,  therefore,  in  I*  the  axis  is  shifted  through  n X angle  whose  tan- 
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gent  is  — , that  is,  making  n indefinitely  great,  through  the  angle  — (as  measured  on  the  circumference  of  a 
circle  whose  radius  s:  1.) 

We  must  begin  then  with  calculating  the  value  of  a.  Now  to  find  the  momentum  of  the  impressed  forces  in 
producing  rotation  round  A,  we  shall  take  the  difference  of  the  forces  acting  on  each  point  P and  on  A (this 
amounts  to  the  same  as  impressing  on  all  tbe  particles  a force  equal  to  that  on  A,  which  evideutly  would  not 

alter  tbe  rotation.)  The  Sun’s  force  on  P = (putting  S for  the  apceleration  produced  by  the  Sun's  action 

S P N S S N S 

at  distance  1)  : the  resolved  parts  in  tbe  directions  PN  and  N A are  ■ ' ■ and  ■ » ^ ; or  subtracting 

S ™ S P*  S A* 

S . P N /I  1 \ 

the  force  od  A,  they  are  g p,  end  S ( )■  “ S P is  very  nearly  equal  to  S N.  The  values  of  these, 

S — 2 S 

supposing  S A very  great,  are  nearly  g-^^PN  and X AN.  The  momenta  of  these  forces  acting  on  a particle 

J m are  PN  x AN  xSm  and  AN  x-PNx5m;  their  sum  is  AN.  PN.Sm.  Let  A M 

o A o A*  o A* 

parallel  to  the  cquatorrsjr;  MP  parallel  to  the  axis=y;  B A S = ^ ; then  A N = x sin  0 — y cos^;  N P 

3 S 

= xcos  0-f-y  sinfl;  and  the  momenta  of  the  forces  is  x{(j*-y*)  sin©  . cos0  + xy  (sin*  d - cos'O))  J m. 


CoDsequenlly  the  mmnenta  of  forces  upon  the  whole  spheroid  Is  the  sum  of  tbe  quantities  sin  0 . cos  & 

o A* 

3 $ 3 S 

f 3^1  sin  0 . cos  0 ,f  m,  (siii°  9 — coe*^)  J'xyim.  But  since  for  every  value  of  x we 


can  find  pairs  of  particles,  whose  values  of  y are  equal,  and  have  different  signs,  f xy^m  will  be  0.  Also, 
putting  a and  b for  the  major  and  minor  semiaies,  and  p for  the  density  of  the  spheroid,  it  is  easily  seen  that 

J s*tm  must  be  proportional  to  o*  X mass  of  spheroid,  or  proportional  to  a*  x a*  6 . p,  or  equal  to  C . a*  6 . p * 

to  X a*  6 . or  equal  to  C ^ . P : and  therefore  the 

. b (a^  **  6*)  p.  If  a s:  6 (I  4*  e)  where  e is  small,  this 

= , sin  0 . cos  0 ,Cb*e . p. 

o A" 


ami  (hat  yy* am  must  be  in  the  same  proporUon 
3 S 

whole  momentum  of  forces  = — - ■ sin  0 . cos  0 . C 
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If.  as  in  Section  2.  Art  44.  wc  suppose  the  spheroid  to  consist  of  a series  of  apheroidBl  shells  of  different 

6 S d (b*  e)  6 S "Hisory  of 

densities,  the  momentom  of  forces  will  be  — — . sin  ^ . cos  & . C f p . — tt“  • ^ sin  ^ , cos  d . C . 

S A*  *'  a o S A*  No* 


Now  to  find  a (Mbchatiicr,  ^ XFX.)  we  must  divide  this  by  the  moment  of  inertia,  or  which 

for  a homogeneous  spheroid  = C o«  A (o’  *f  6*)  f*  s=  2 C . 6*  . p nearly;  and  for  a beterogeneoiia  spheroid  mcT 

=r  2 Cy*p  . — d A Call  the  general  integral  p (&),  and  the  value  which  it  has  at  the  surface  p (b),  and  we 

have  for  the  moment  of  inertia  2 C e (b). 

Dividinir  bv  this  the  moment  of  the  forces,  we  have  b=  sin  0 . cos  0:  and  OiHisequently  the  Csleulsiion 

* ^ SA*  v(b)  ^ Bflhemo. 

.r  .u,  ?_!_  o o . o,.  ,^11  n 


® ^ **  of  ifae  roo» 

* ^ ...  ^(b)  . _ ibo  of  the 

motion  of  the  Earth^s  axis  in  1*  sr  rrr^ — • ^ cw  0 ; which  for  convenience  we  may  call  D , B,rth‘«  ui* 

bA*.«  .(b) 

sin  0 . cos  by  ib«  Sun. 

Now  this  motion  is  perpendicular  to  the  plane  pacing  through  the  Sun  and  the  Esrth*s  axis.  In  fig.  49,  let 
B represent  the  place  of  the  Pole,  and  O the  place  of  (he  Sun  as  seen  from  the  Earth's  centre ; lei  <V>  ^ be  ,bt«  mutton, 

the  ecliptic,  P the  pole  of  the  ecliptic,  B b perpendicular  to  B Q.  Tlu'ii  (he  Earth's  pole  is  moving  with  the 

velocity  D . sin  B Q . cos  B 0 in  (he  direction  B 6.  This  produces  an  alteration  in  the  distance  of  B from  P, 
and  an  alterolinn  in  the  place  of  S5.  We  shall  investigate  these  separately. 

First,  the  resolved  part  of  the  velocity  of  B in  the  direction  B P is  D sin  B 0 . cos  B 0 . sin  0 B zb  = 

D cos  n 0 . sin  0 Zp  = D cos  B zb  . cos  0 zs  . sin  0 zs.  Let  P B — 1 : then  cos  B zs  = sin  I.  Also 

let  the  Sun  be  stipi>08ed  to  go  (apparently)  through  (he  ecliptic  in  a year  or  T seconds,  with  a uniform  motion,  Chsoge  in 

(the  eff*ect  of  (he  inequality  of  motion  is  not  sensible,)  and  letf  be  the  time  hince  the  Sun  was  at  PP.  Then  tbainciisi* 

2 T ^ ^ 8 14 

rp  © s=  f,  and  cos  © zs  . sin  O ?s  = sin  — / . cos  — t = - sin  — f ; and  the  resolved  velocity  in  the 

D 4 T fdiptk  pro- 

direction  B P is  — sin  I . sin  — t Inlegra’iijr  this  with  respect  to  t we  find  the  motion  in  the  direction  B P duced  W 
2 T Ike  Sao. 

B T 4 V D T ^ T 

ss  — —1—  . cos  — f = — ...  ■ . cos  2 <V»  ©.  And  the  inclination  is  changed  to  I 4-  — ^ — cos  2 PP  ©,  It 

8 V T 8 «■  8 v 

is  plain  that  the  last  term  is  periodical ; and,  therefore,  though  the  incHnatiou  is  changed  In  the  course  of  a year, 
it  is  the  same  in  all  successive  years.  The  variable  term  is  called  Solar  Nutation. 

Siecondly,  the  resolved  part  of  the  velocity  of  B perpendicular  to  B zs  Is  D . sin  B 0 . coa  B © • cos  0 B z». 

Now  cos  0 B ZB  = sin  B 0 zz  . cos  0 sz:  (he  expression  become*  then  D , x (sun  B © . sin  B © zs)  o{«i|ui> 

X (cos  B 0)  X cos  0 zs  = D X (siu  B zb)  X (cosB  zs  .cos  0 za)  x cos  0 zs  =s  D . sin  I . cos  I.  sin*  q mxm  pn>- 

D / 4 T \ by 

— sin  I . cos  I M — cos  ^ . Integrating  with  respect  to  I we  have  for  the  motion  of  B perpendicular  '•>*  *■>»■ 

to  PB,  ~ . sin  I . cos  1 . f — ^ ' '^sin  I , cos  1 sin  ^ f.  The  motion  of  Z5  is  found  by  dividing  this  by  sin  I,  and 

D D T 

it  is.  therefore,  . cos  I . f — coe  I . sin  2 OP  0.  The  last  term  is  periodic  : it  is  considered  a part 

of  solar  nutation.  The  first  increases  uniformly;  it  shows  that  zs  is  continually  travelling  towards  PP,  or 
backwards  ; the  regression  in  one  year  is  ~ cos  I . T.  This  is  called  Solar  Precession. 

The  last  investigations  apply  09  well  to  the  Moon  as  to  the  Sun.  The  only  difference  is  that  the  Moon  re- 
volves  in  so  short  a time  round  the  Earth  that  the  periodic  terms  analogous  to  solar  nutation  are  hardly 

Bcnsible.  So  that  putting  M for  the  mass  of  ihc  Moon,  M A for  her  distance  from  the  Earth’s  centre,  ^ — - 

^(b) 

X — = E,  P the  angular  distance  between  the  pole  of  the  earth  and  the  pole  of  the  Moon’s  orbit,  T her 

E 

periodic  time ; the  moUoii  of  the  Earth's  pole  during  one  revolution  of  the  Moon  is  — >in  V coa  T . T*  in  a 

2 Geiwral 

direction  perpendicular  to  the  great  circle  joining  the  pole  of  the  Earth,  and  the  pole  of  the  Moon's  orbit,  expiuia* 
Now  the  pole  of  the  Moon’s  orbit  describes  (nearly)  a circle  in  18^  years  round  the  pole  of  the  ecliptic.  And  1^1,* 
this  change  of  place,  altering  (he  direction  and  magnitude  of  the  motion  of  the  Earth’s  pde,  prixluces  the  ^mIubTi^ 
inequality  called  Lunar  Nutation.  lunar  duu- 

In  fig.  50,  let  yi  be  the  pole  of  the  Moon's  orbit  Then  the  motion  of  the  Earth's  pole  in  1*  will  be  ^ sin 
By} . cos  Bp  in  the  direction  B 6.  The  resolved  part  of  this  velocity  which  increases  the  distance  of  B and  P 
E E 

is  — X (cos  Bp)  X (sin  Bp  . sin  P B p)  =:  — x (cos  B P - coa  Pp  -f*  B P • *'"  P P ■ cos  P)  x (sin  P p . 
tin  P).  Let  Pp  1*,  and  let  tlie  periodic  time  of  p round  p in  a retrograde  direction  beT’':  and  let  i be  tbs 
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time  snce  p pused  the  arc  P B.  Then  the  Telocity  above  = j x |co«  1 . >in  I'  . eoa  I'  . aln  -f-  i 

4 V E *1^  f 

CKtRgc  in  sin  I . ftio’  P sin  lirCffratiiur  this  with  retpect  to  we  have  for  the  increase  ofP  B,  * — x i - cos  I 

ihRincUsB-  *p»  j *o  I • 4r  I 

tMMOfUl*  2*<  1 4»0 

Bvth'tub  , sin  |/<  COB  1"  a COS  ~ 7 sin  I » sin*  I''  • coe  -==•  [.  These  tenns  are  one  part  of  lunar  notation, 
to  tbeecUpv  T'  4 T"  J 

lie  pro-  They  are  evidently  periodical ; and,  ihereforet  the  indinalion  of  the  Earth’s  axis  to  the  axis  of  the  ecliptic  is  not 

P*™»nenlly  ^ ^ 

Again,  the  resolved  velocity  perpendicular  to  P B is  — sin  B p . cos  Bp.  cos  P B p . — sin  B p . cos 

■o^or^  IS  COS  Pp  — COS  B P.  COS  B p E cos  pp  — COsB  P . cos  B p E wti  I • T 

B P » . n ^ r-B = ~ . cos  B P . 1 . _-5 ^ = - (cos  I , COS  I"  + «n  I 

decsil  by^  Sin  BP.  Bin  Bp  2 ^ Sin  BP  2'  ' 

ih*  IIOOB. 

• TM  8in*I.COsI'’'-ainI.COsI.sin  I'.COsP  E , . - _ , .r  • «r\  • rm  rit 

.sinl^  . cos  P) . . — - = 7?  { iin  I . cos  I.  coa^r'— (cos*  I — sm*  I)  am  I'  .coal* 

sin  I 2 


. eos  P 


2irt  , 


Bin  I COS  I . sin*  I"  . cot*  P } . Putting  for  P,  and  integrating  with  reapect  to  /,  we  &nd 
E f 1 T^’ 

for  the  motion  perpendicular  to  P B,  — |sin  I . oos  I . (coa"  “ ij  **“*  “ §~  ^ • 

2 V 4 T"  4 ir£l 

coa  1"  . sin  — — . ain  I coe  I sin*  T' . sin  The  two  last  terms  are  evidently  periodical : they  are 

the  remaining  part  of  lunar  nutation.  The  retrograde  motion  of  a will  be  found  by  dividing  the  motion  of 

the  Pole  by  sin  I ; it  is,  therefore,  ? (cos  I . (cos*  P — 5 sin*  I')  t — . sin  I"  . cos  T' . sin 

2 (,  2 2 e sin  I 1 

T' 

~ ~.cusl . sin*  F . sin  terms,  whMi  are  periodical,  constitute  the  equation  of  the 

equinoxes  in  longitude.  The  hrst  term  increases  uniformly : it  is  called  lunar  precession. 

E T 1 

Sum  of  ■qIw  The  lunar  precession  in  one  year  is  found  by  putting  T for  < ; it  is  therefore  — . cos  I , (cos’  I*—  - tin*  I*)- 

precsaioa.  | T 

The  whole  annual  aolKlunar  precession  is,  therefore,  { D 4*  £ (cos*  I*  ~ . ain*  } -^  coe  I.  PuUiug 


for  D and  E their  values,  this  becomes  4* 


1 ‘"> } 


5 T COB  I ^ (b) 

■ t.(b)- 


To  reduce  this  to  onmerical  calculation,  we  must  remark  that  (Mechakics,  Art.  6b.  where  u corresponds 
to  our  S,  and  a to  our  S A,)  T*  = Also,  by  the  same  formula,  aa  the  Moon 

revolves  round  the  Earth  as  a centre,  ^ *’^*  ”****  _ consequently,  if  the  Moon  =:  -**  of  the  Earth, 

M A*  T*  't  J ^ 

U 4 »*  « fru*  X.  *u  -ft  f I ■ • T*N  » ® **coa  I y (b)  „ 

_ - Thi,  m.k«  the  npreuion  { 1 + _ (coV  I”  _ - «n*  I*)  } But 

since  v is  the  angular  velocity  of  the  Earth,  T m is  evidently  the  angle  through  which  the  Earth  revolves  in  a 
ye»r  = 366.26  x 2 t.  Thu,  the  uiDuel  ptweuion  becoiDe!i  { 1 + (cos'  I"  — ^ «n*  I") } . ^ ^ 

This  is  meamred  by  an  arc  ofa  circle  whose  radius  is  1.  If  we  express  it  in  seconds  of  a degree,  it  must  be  mul- 
tiplied by  ^ — — — : this  given  for  the  annual  precession  in  seconds,  { 1 H — ^5  (cos*  I"  — ^ sin*  I")  } . 

2 ^ fl  X**  2 

MO  X 60  X 60  ,V'(*>)  „ . .11.  , . -V 

SolUlanar  3^26 “ ‘v  (bV  **  anew  accurately  the  value  of  n,  we  might  compare  mis  expression  with 

pceceisioD  ' ^ 

m A fom  the  observed  value  of  annual  precession  (which  is  known  very  accurately)  and  might  thence  infer  the  value 

fnr  ClicuU-  ^ /w\ 

IMS.  of  This,  it  is  plain,  would  give  us  considerable  assistance  in  determining  the  form  and  constitution  of 

V (b) 
the  Earth. 

But  an  n is  uol  very  certainly  known.  It  will  be  better  to  use  also  another  observable  quantity  depending  on  n. 
The  roost  easily  observable  is  the  first  term  of  lunar  nutation  in  the  increase  of  P B.  This  coefficient  we 


E T"  M 

have  found  to  be  ' — . cos  I . sin  1''  . cob  1",  or 

4 » M A* 


cos  I . sin  . cos  F - — — , or  — — 

4 » , •»  » (b>  « P« . IF 


• lastaadof  ■ wc  ouflkt  la  Btrietaas  to  h*ft  pat  M 4. 1.  Sae  Pstbicm  AsmoaoMr,  p 6S3.  Iha  affKt  of  Ihii  arrer  is  laMambla. 
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Now  suppose  I = 28®  28';  I"  = 5®  S'  38*';  ^ = 18.6 ; csU  the  whole  annusl  pre- 

, * * (ormferctk 

cessuMi  Ot  Slid  the  term  just  mentMoed  b.  Then  on  performing:  the  celculaliozia,  we  shall  have  these  equations.  cvIitioD. 


281460  yr(b) 
n ' V (b)‘ 


Solving  them,  n s 47.h4  ^ 177.66 

. POBCUOB 

= .0002054  X o - .0007671  X i.  d.pM<liif 

V (b)  the 

B«rtb*s 

The  last  value  is  the  only  one  for  which  we  have  oecasion  at  present  form  de- 

Now  <s  is  very  nearly  bO.8  ; the  value  of  6 given  by  Bradley  is  9.0  ; by  Mayer  9.65  ; by  Maskelyne  9.55 ; dv<cd  fron 

. ....  ObWfTBd 

by  Laplace  9.40  ; by  Lindenau  8.99  ; by  Brinkley  9.85.  Then  we  get  for  the  following  values: 

it  (bl 

According  to  Bradley,  ■ * = .003428 

V (b) 

Mayer  = .002930 

Maskelyne  s .003006 

Laplace  = .008121 

Lindenau  s .003436 

Brinkley  = .003236. 

The  last  value  is  perhaps  the  most  probable ; (it  has  been  adopted  as  such  by  Mr.  Baily  in  the  construction  of  the 

Astronomical  Society’s  Tables,  and  we  think  properly.)  Now  it  must  be  observed  that  we  cannot  from  this 
deduce  the  Earth’s  ellipticity  without  assuming  some  law  for  the  density  of  the  strata,  and  solving  approxi- 
mately a troublesoine  equation.  For  tliougfa  ^(b)  = ^^e—  b*.0  (b),  (Section  2.  Art.  63.)  and,  there- 
fore, ^ ^ ^ ^ wbcre  0 (b)  and  v (b)  do  not  depend  on  e ; yet  the  values  both  of  e and 

of  0 (b)  and  v (b)  will  depend  on  the  value  of  the  constants  in  the  law  (whatever  it  may  be ;)  and,  therefore, 
when  e is  determined  on  the  assumed  law  in  terms  of  the  constants  by  the  formula  of  Section  2.  and  0 (b)  and 

5 / m \ b* . 0 fb)  _ 

V (b)  are  expressed  in  terms  of  them,  there  will,  upon  making  r(  c • I — equal  to  one  of  the  EvUi*idJip> 

8 \ 2 / V (b)  liciiy 

values  above,  be  a complicated  equation  to  solve.  If^  for  instance,  we  assume  the  law  mentkmed  in  Section  2. 

Art  68.  and  take  Brinkley’s  value  of  nutation,  we  shall  have  this  equation  to  aolve  lTiford«o'* 

.?/  _ 1 

OOS2S6  = {—  . - —I  t- . CJchtim 

I 8 vs*.  , , Sf-  «/• 

b ^ doe. 

where/=  1 — Solving  this  by  approximation,  with  the  value  m ss  .0034672.  we  6od  9 b = 143®  b9 ; 

and  substituting  this  in  the  expression 


5 m o“b* 

~T  ' ^1^ 


we  6nd  e s . 3323. 


y +/-  8 

Hm  nniiller  nloc*  of  KiTe  •null.r  nlu«  for  .. 
«(b)  “ 


We  met  remuk  thet  (be  maaa  of  the  Earth  it  = ^ / />  d 6 ncerl;.  end  ita  rolunie  = ~ b* 

3 «/  o 0 8 

b 

.* ^ et...  ^ J—\  _ ^-.^..1..  mK.l.  iWa  lav 


nearly,  therefore  the  mean  density  = • 


neerly.  With  the  law  above  mentioned,  end  the  value 
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ot  qb  just  found,  we  find  for  the  tneaii  density 

A . hin^  h 


8A 

V-b-’ 

Tiie 


^n^b.yi  that  at  the  surface  beiti^ 

3/ 

proportion  of  these  U or  2.20;  a prupurlioii  that 

agrrees  pretty  well  with  the  results  of  experiments  bere« 
aher  to  be  memioued. 


Stciion  10. — Deduction  of  the  Enrthit  FMiptirity  fiom 
(ke  o6«m'rt/  IneqxialitieM  of  the  Moon’i  JMofion. 


In  Section  2.  Art  67.  we  have  found  tor  the  inequality 
in  the  Moon’s  latitude  depending  on  the  Karth's  non* 

/ to\  4 . 60|*  /Earth's  periodX 
,phena.y.  _ (^e  - -Jx  ~ M . 

/ Earth-,  mdiu,  Y Tl.i,  «pre,- 

\Moon  s distance/ 

mon  u.  in  fact,  the  «>arne  an  Laplace's,  (M^canique  C^* 
tetie,  livre  7,  No.  29.)  observing  that  g ts  very  nearly 

= I + — m*  (in  Laplace’s  notnliun.)  If  I =:  23° 28', 
4 

. Earth's  radius  . , , Earth’s  period 

and  i-  , = sin  57',  and  ,, 

Moon  B distance  Moons  peruMi 

*^  25’  ott*!  thw  is  equal  to  — 4891" 

X sin  0.  Now  this  inequality  has  been 


found  to  exi«-i,  (it  has  the  elTrct  of  increasing  the  appa- 
rent inclination  of  the  Moon's  orbit  in  one  position  of 
her  nodes,  and  of  diminishing  it  as  much  in  the  oppo- 
site position.)  and  its  magiiitmie  bus  lieen  inferred  from 
obaenration.  The  multiplier  of  sin  t?  in  Burg’s  Tables 
is  — B".0  ; in  Burckhardt’s  it  is  the  same.  This  value 
fn  8 

givese— = T“ :r.  — .001636:  and  considering  m 
» 2 4h9l  ^ 

(as  liefore)  = .003467,  we  have  e ss .001 6.36  + ,00 1734 
= .003370. 


We  have  mentioned  in  (he  same  place,  that  there  is 
an  inequality  in  the  Moon’s  longitude  depending  on  the 
noD'S|>liertcit}'  of  live  Earth.  Laplace's  cspreHsion 
(which  our  limits  do  not  allow  us  to  investigate)  is 
equivalent  to  C . sin  longitude  of  the  ascending  node  of 
19 

the  Moon's  orbit,  where  C = . tan  mean  inclination 

of  Moon's  orbit  X the  coefficient  of  the  lost  inequality. 
Making  mean  inclination  = 5°  8'  38",  C is  found 

= 41&3"x^e  In  Burg's  Tables  C i»6".8; 

in  Burckhardi’s  it  is  7".0  The  fira:  gives  e — ^ 

» 2 


= .001626.  e = .003360;  the  second  gives  c — ~ 

.001673,  e = . 003407.  Any  of  these  values  agrees 
nenriy  cnutigh  with  that  deduced  from  the  gcmietic 
measures. 

In  estimating  the  reliance  to  be  placed  on  these 
values,  it  must  be  observed  that  they  are  deduced  from 
observations  which  are  iiisufficieiit  if  they  do  not  extend 
over  a period  of  nearly  20  years.  Tlie  same  remark 
applies  to  the  deductions  of  the  last  section.  Tliis 
always  throws  a very  litt*e  doubt  on  the  accuracy  of 


such  a determination,  as  in  all  probability  the  obaeira-  Irwqas'iii** 
lions  which  are  compared  have  been  made  by  dilLrent  ^ 
persons  and  in  different  manners.  Tlie  small  lunar 
inequalities,  besides,  are  involved  among  a mass  of  terms  . ^ 

much  greater  than  themselves;  but  an  error  in  their de-  of 

terminatiun  has  less  influence  on  the  value  of  e Chan  an  ibrecruinty 
equal  erroritj  the  determiiialionofnutation.  We  mention  ofih«*eeo*- 
these  things  merely  Ic  show  (hat  these  deductions  could  ^l***"®*- 
not  be  put  in  competition  with  tliose  derived  from  geode- 
tic measures,  or  pendulum  observations,  if  the  discorti 
ancies  among  the  latter  were  not  so  great  as  to  make 
every  conffrmalion  tlf  their  resiilu  desirable.  The  coin- 
cidcucr  of  the  results  is  however  satisfactory,  as  it 
gives  us  a strong  confidence  that  the  result  deduced 
from  the  measures  is  not  far  from  (he  truth,  and  (bat 
our  theory  is  in  the  main  correct. 


Stciion  11. — O&MTrafionj  which  ihotc  that  the  AUrac- 

turn  of  Mamts  comparativclif  tmalt  is  tentibicf  and 

Deirrminatioru  of  the  Earih't  mean  Dcn*ttjf. 

Among  these  wc  may  place  the  discrepancies  which  Atwoitiie^ 
have  been  observed  in  comparing  difTercul  paru  of  the 
same  arc.  01  these  it  must  be  confessed,  that  in  some  p.nsuf  ih« 
insiaiices  no  distinct  explanation  can  be  given.  At  Mine  tre  of 
Arbury  Hill,  for  instance,  one  of  the  stations  nearly  merrliu. 
bisecting  the  Engliidi  arc  of  meridian,  the  latitude  was 
observed,  and  was  found  to  dilFcr  about  5"  from  any 
that  could  be  admitted,  on  any  suppoHitionufthc  Earth’s 
form;  at  Dodagoontah,  on  the  great  Indian  arc,  an  un- 
explained disturbance  to  nearlv  the  same  amount  was 
observed;  at  Takal  Khera  the  same  thing  was  ob- 
served ; but  Captain  Everest  appears  to  have  accounted 
perfectly  for  this  by  tbe  aUrscltou  of  a range  of  moun- 
tains at  the  distance  of  15  miles,  (the  range  running 
Eastward  from  the  termination  of  the  W'estem  Ghauts.) 

The  magnitude  of  these  disturbances,  it  must  be  ob' 
served,  is  much  greater  than  any  error  (hat  t'ould  pos- 
sibly happen  in  the  use  of  the  astronomical  insirumenta 
or  in  Uiegeoilctic  measures,  without  the  most  unreason- 
able n^lcct.  And  in  inferring  (he  latitude  of  one  place 
from  the  observed  latitude  of  another  not  on  the  !«Bnie 
meridian,  through  the  medium  of  a geodetic  meaauri*, 
results  have  frequently  been  obtained  which  difi*er  much 
from  the  observed  latitudes.  Thus  (Co«n.  de*  Trmpt,  i»cni,par. 

, Addition*)  the  latitude  of  Turin  deduced  from  iaxtbelsti- 
that  of  Milan  differs  from  the  observed  latitude  by  fi".9 ; ^ 

tliat  of  Venice  by  9''.5 ; that  of  Rimini  by  27".4.  ^**'^*.*' 
>>e  regret  that  m the  statement  which  we  have  copied,  turu*. 
there  is  no  mention  of  Uie  dimensions  of  the  Earth 
which  have  been  used  in  deducing  the  differenoe  of 
latitudes  from  the  geodetic  measure. 

Anollier  class  of  observations  leading  to  the  same  con-  la  d'ffcreni 
elusion  is  the  difference  between  the  values  of  degrees 
given  by  different  arcs  ]>a»sing  over  nearly  the  same 
ground.  We  have  seen  that  in  the  Swedish  arcs  it  is  * 
necessary  to  suppose  one  disturbance  to  the  amount  of 
12",  or  (wo  disturliances  whose  sum  = 12".  In  Uie 
arc  of  parallel  between  Deachy  Head  and  Dunnose,  as 
compared  with  that  between  Dover  and  Falmouth,  there 
is  evidence  (though  less  perfect)  of  disturbance  nearlv 
as  great. 

in  the  Piedmontese  arc,  if  we  w ish  to  reconcile  it  in  1®  d'*  Ihed 
any  degree  with  the  arcs  in  greater  and  smaller  lath  ™‘»*‘**® 
tudes,  we  inu^it  suppose  that  (he  effect  of  the  disturbances 
is  more  than  40".  But  no  one  who  considers  the 
situation  of  the  alluvial  basin  of  Piedmont,  with  the 
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Fii'iin  of  highest  part  of  the  chain  of  the  Alps  to  the  Norlli,  and 
th#  Ktrth.  the  Apennines  (of  no  inconsiderable  height)  to  the 
South,  will  doolrt  that  this  is  perfectly  explained  by 
their  attractions. 

These  observations,  though  they  render  the  applica- 
tiou  of  our  complete  theory  doubtful,  yet  serve  to  give 
the  strongest  co’iHrmation  of  its  fundamental  principle. 
We  must  not  reject*  them  because  they  disagree  with 
our  theory ; ue  must  endeavour  to  ascertain  whether 
they  are  Cfuisistent  with  the  principle  of  universal  gravi- 
tation. and  if  we  find  them  to  be  consistent,  wc  must 
examine  what  alteration  most  l>e  made  in  the  other 
sup|K>sition9  of  our  theory  to  make  it  represent  the  facts 
of  observation. 

Sappwi-  Kow  all  that  is  necessary  is,  to  imagine  that,  after 
ofce*-  Earth  had  assumed  a form  of  equilibrium  and 
become  Nolidifie<l.  parts  of  the  external  crust  were 
ihe^  M,>.  elevated  by  some  internal  force.  And  if  successive 
iiuNm  coatings  were  dep<]sited  from  n fluid  covering  the  whole, 
we  must  suppoi^e  irregiilariiies  of  deposition,  in  many 
cases  ctmiiecled  with  the  former,  to  have  taken  place, 
'fliese  inequalities,  on  the  principle  of  gravitation,  might 
account  for  disturbances  in  the  Rarth's  form,  or  rather 
ill  the  form  of  the  sea,  great  in  themselves,  but  small  in 
comparistm  with  the  magnitude  of  the  Earth.  The 
circumstance,  however,  of  islands  being  found  scattered 
over  every  part  of  tiie  Ocean  seems  to  justify  us  in  the 
Loliel  that  the  Earth  was  originally  fluid,  and  that  its 
form  has  not  been  much  altered  by  posterior  convulsions. 

Tlie  disturliances  alluded  to  have  shown  the  ex- 
pediency, and  suggestetl  the  possibility,  of  determining 
by  observation  the  attraction  of  mountuns ; and  the 
desire  of  throwing  some  new  light  on  the  constitution  of 
the  Earth  has  prompted  several  experiments  for  ascer- 
taining the  mean  density  of  the  Earth.  In  the  last  cen- 
tury. too,  it  was  doubtful  whether  the  Earth's  ellipticity 

was  less  tiian  (the  value  assigned  by  Newton,)  and 

the  determination  of  the  Earth's  mean  density  might 
principle  of  gravitation)  assist  in  settling 
point.  For.  as  has  been  seen,  if  the  principal  attrac- 
mran  livc  mass  of  the  Earth  were  at  its  centre,  the  ellipticity 

9itT  will  I 

awui  in  would  he  not  much  greater  than  ; and  therefore  if 

de4*rtnln>n{ 

ttii'urm.  the  central  part  of  the  Earth  were  more  den.se  than 
the  parts  near  the  surface,  the  ellipticity  might  be 

expected  to  be  less  than  the  value  which  it  would 

have  If  the  Earth  were  homogeneous.  The  first  expe- 
riment of  this  sort  was  that  of  Bouguer,  mentioned  in 
our  first  Section ; of  which  wc  lake  no  further  notice, 
as  the  person  wlio  made  it  did  not  think  its  results 
worthy  of  any  confidence. 

TTie  second  wan  that  of  Dr.  Maskelyne  on  the  altrac- 


• In  |K«  rkii.  TraMu  1812,  i«  a paper  by  Don.  J.  Rodri^uet.  (we 
one  of  ibe  eeflllemcD  who  atvisied  DeUmbreia  bitaurrcT,)  in 
wtiich  olwerrod  Utiladn  are  compared  with  afttumetl  dinwitiiont  of 
U.O  Hartii,  and  the  difforvsee  ia  oi  once  act  tlowa  at  an  error  of  obter- 
vatton.  The  reader,  who  hat  taken  iba  tn>nb(«  lo  examine  onr  Seetioo 
oe  Meridian  Meaxnret,  aod  iu  reaelu.  wiU  judfe  bow  uncertain  tbe 
dimentionv  of  the  Rarlh  alill  ate,  itMl  how  cerUin  it  ia  (bal,  unng  any 
<1iiaemio4ii  whatever,  we  maal  alilt  .«uppo«e  sorae  dwturbins  cau»«  to 
elTeri  tlie  latitndee  with  error*  far  ^aier  than  the  error*  of  oboprv*- 
iHHi.  The  paper  io  qocxliaa  ha<  been  aeverely  criticiwd  by  Delambre 
in  tbe  &m.  «//*  Tempe.  1816,  JdAUtama  Kor  our  own  part,  we  <an 
scarcely  imafino  how  any  ooe  who  had  been  roncerotd  with  (eodelie 
aarveyx,  or  who  cv*nhn«w  their  object,  could  coiapoee  aueb  a memoir 
as  that  to  which  we  allude. 

VOL.  V. 


tion  of  Schehallion.  The  history  of  this  is  given  in  our  fVierm^rua. 
ftr«t  Section;  the  astronomical  observations  are  in  the  ‘ioooftKe 
volume  of  the  Phil.  Tran$.  for  1775.  'File  sector  was 
made  by  Sisson,  with  the  plumb-line  passing  over  D^,;|y 
u dot  at  the  centre  of  the  instrument;  it  was  divided  . ^ 
by  taking  an  arc  (7®1J'  by'-SlT)  whose  chord  = ^tli  of  Aiinriioo 
the  ratlius,  atid  comiuually  bisecting  this  arc:  it  was af  Sehetul- 
used  with  a micrometer-screw  as  we  have  descr|l>ed  in 
Sections.  At  each  of  the  stations  it  was  reverse<l  but  ^ 
once,  Die  error  of  colhmation,  as  dctermincu  by  a /auorv 
mean  of  the  observations  on  the  diflerent  stars,  appears 
to  have  chimged  only  a fraction  of  a second  between 
making  the  observations  on  the  North  and  on  the 
South  sides  of  tlie  mountain.  Ou  the  South  side  76 
observations  were  ma<le,  fiice  East,  atul  93,  face  West; 
and  on  the  North  side  bhabservations.  face  West,  and  lOU, 
face  East : the  whole  number  of  stars  observed  was  43. 

The  iiliiation  of  the  obsi-rvatnry  on  each  side  was 
about  half  way  up  the  hill.  The  ditference  of  astro- 
nomical latitude  was  found  to  be  5V'.6.  The  distance 
in  feet  between  the  parallels  passing  through  the  two 
observatories  was  found  to  be  4364.4  feet  This  was 
determined  by  a survey  of  the  mountain  founded  on 
two  bases,  one  of  3012  IVet  and  another  of  5^97  feet, 
measured  with  deal  rods  that  were  compared  with  the 
Royal  Society's  brass  standard.  From  the  extremities 
of  these  bases  two  cairns  on  the  ridge  of  the  moun- 
tain were  observed,  and  the  distance  between  them 
found,  lliese  cairns  were  not  visible  at  the  observa- 
tories, but  signals  were  fixed  at  distant  points  where  a 
cairn  and  an  observatory  appeared  in  the  same  vertical; 
then  the  angle  between  these  signals,  as  seen  from  the 
observatory,  was  the  same  as  that  between  the  cairns. 

The  same  signals  were  observed  at  the  cairns,  instead 
of  the  observatories.  The  distance  4364.4  feet,  at  the 
rate  of  101.64  feet  to  one  second,  (according  to  Bou- 
guer'a  table,)  gave  for  the  ditference  of  geodetic  latitude 
42'^. 94.  The  dilference  between  this  and  the  observed 
difference,  or  11  ".6,  is  to  be  attributed  to  the  attraction 
of  the  mountain. 

For  determining  the  figure  and  dimensions  of  the 
mountain,  stations  were  chosen  all  round  it;  then  poles 
were  fixed  in  the  hill-si<le  in  vertical  planes,  as  deter- 
mined by  observations  with  a theodolite  in  one  station, 
and  the  azimuth  and  altitude  of  each  was  observed  at 
another  station.  A few,  however,  were  placed  in  hori- 
zontal planes ; and  some  in  different  manners.  The 
calculation  of  tbe  altruclion  was  mode  by  Dr.  Charles  S«irv«y  of 
Hutton.  (PAtf.  Trans.  1778.)  An  accurate  map  being 
ma*le.  concentric  circles  were  described  with  one  ob-  \ ,■ 

, ■ , • . > • » calcuUUoB 

sersatory  for  the  centre,  and  with  radii  in  antlimetical  otii««ur>r 
progression,  their  common  difference  being  666 j feet  tiaa. 

Each  of  the  rings  between  these  was  divided  into  49 
|Kirts,  according  to  the  following  law:  a line  being 
drawn  in  the  direction  of  the  meridian,  radii  were  drawn 
making  angles  with  it  whose  sinea  were  successively 
12  3 

— , — •,  &c.  Then  it  is  easily  seen  that  tlie  attrac- 

12  12  12  *' 
tion  (in  the  direction  of  the  meridian)  of  each  of  the 
prisms  thu.s  formed  ia  a constant  niiiltiplicd  by  the  sine 
of  the  angular  altitude  of  its  top.  'Hiis  was  determined 
by  an  easy  practical  method,  for  which,  with  many 
other  details,  we  must  refer  to  the  original  Memoir. 

Indeed  the  various  contrivance**  of  calculation  in  this 

• Mott  of  ihaw,  it  »ppe*«.  were  »oggeite<l  by  Mr.  Civendith 
{whose  cxpeHmetKi  wi  tbatl  sliwrtJy  drwrtbe.)  And  it  sppexr*  that 
■eariy  all  the  prcliaiiaary  ealculatioai  of  the  attractioo  of  Skiddaw, 

• 2 I 
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Paper  will  be  found  well  worth  (he  alteniion  of  any 
practical  |»erK)ii.  The  attraction  of  9Ci.i  prisms  was 
calculated  at  each  observator)  ; the  attraction  at  the 
North  observatory  was  found  to  be  to  that  at  the  South 
obsen  alory  nearly  in  the  prop«rtir>n  of  7 : 9.  And  the 
sum  of  the  aUractionx  was  found  (sup{K>sin^  the  den- 
sity of  the  mountain  equal  to  the  mean  density  of  the 

Earth)  to  be  — ^ of  the  Earth’s  attraction.  But  the 

fium  of  the  disturbances  in  the  direction  of  gravity  as 
determined  from  the  astronomioiil  observations  bein^ 
= 1 1 *^.6,  the  sum  of  (lie  aiLractioni  was,  in  fnct.  = frra* 

vily  X ..n  n".6  X suavity  = _JL  „ 

Earth's  attrac(i<Mi,  (allo^sinff  for  cenirifupil  force.) 
Coiise<}uently  the  density  of  the  mountain  was  to  the 
Earth’s  mean  density  us  9933  to  17804.  or  nearly  as 
5:9. 

Out  this  supposed  that  the  mountain  wa.s  bomo- 
l^nenus.  Tlie  jfeoloffical  characters  of  its  rocks  were 
examined  by  Professor  Playfair,  (PhU.  Tran*.  1811, ) 
he  found  that  the  upper  part  consisted  of  quaru  whose 
mean  Specific  (iravily  =2.G398;  and  the  lower  part 
of  mica  slate  and  hornblend  slate,  whose  mean  Specific 
Gravity  = 2.8326,  and  of  limestone  whose  mean  Spe- 
cihe  (irnvity  s=  2.7G61.  Two  separate  calculationa 
were  made;  one  on  the  sup[>ositiiin  that  the  rocks 
were  separated  by  vertical  surfaces,  and  another  aup* 
posinf?  them  separated  by  surfnees  nearly  horizontal. 
The  former  p»ve  for  the  Earth's  mean  density  4.5.59, 
the  latter  4.867,  that  of  water  bein^  I.  Dr.  Hutton 
{Phil.  Tram.  1821)  aays  that  the  numlier  should  be 
rather  greater. 

The  next  experiment  was  that  of  Mr.  Cavendish  on 
the  attraction  of  leaden  balls.  (PAi^.  Tram.  179H.)  HU 
apparatus  la  repre«eiite<l  in  fifr-  -r*  •<'«  balls  of  lead 
aUmt  2 inches  in  diameter,  suspended  to  (he  ends  of  a 
Iqflit  drai  rod  A,  A.  This  is  suspended  by  the  wire 

in  fact,  a balance  of  torsion.  The  piece  to  which 
the  top  of  the  wire  is  attached,  carrien  a wheel  which  is 
turned  by  the  endless  screw  K F.  mi  that  Uie  wire  can  be 
twisted  till  the  resting-place  of  the  balls  is  any  required  po- 
sition. nn  are  small  graduated  scales  carried  by  the  rod. 
Tlic  whole  of  this  apparatus  is  enclosed  in  amaha^ny 
box,  F E A D C D D C U E F.  At  A and  A are  sniuU 
glass  windows,  and  near  these  arc  scales  serving  as  a 
vernier  for  measming  the  motion  of  the  scales  ». 
These  are  illuminated  by  lamps  L and  L,  and  viewed  by 
telescopes  T ami  T from  the  ouisitle  of  the  room.  The 
leaden  balls  W,  W (each  weighiug  2.439,000  grains) 
are  suspended  by  copper  rods  attached  to  the  }necc  r r 
which  is  suspended  to  u beam.  By  means  of  u ru(>e 
passing  round  the  pulley  M M,  tlie  balls  W,  \V  can  be 
moved  without  entering  the  room.  The  support 
of  the  balance  uf  torsion  and  its  coses  is  independent  of 
the  walls. 

The  first  wire  by  which  the  deal  rod  was  supported 
wa*  of  copper  silvered,  of  which  one  foot  weighed  2.4 
grains.  After  a few  experiments  with  this  it  was 
found  that  the  attraction  of  the  large  balls  made  the 
rod  louch  the  sides  of  the  case;  and  a stiffer  wire  was 
then  used. 


Ac.  were  made  by  Mr,  C«vendi<h.  Thk  we  Kare  kKCfleined  fr«m 
en  bspedtOQ  of  bU  ptpen,  which  we  have  had  ea  oppurtunity  of 
evemimag  tiiruugh  the  kind  periouuoti  of  bu  Grace  the  Duke  of 
Uc<ea»htrc. 


It  was  found  at  first,  that  a very  small  difference  of  Detemma- 
tem|>ern1ure  between  the  balls  and  the  air  pniduced  tio««f  ilHr 
currents  of  air  within  the  nmhogariy  case  which  ma-  • 

terially  disturbed  the  experiment.  Tlic  cautions  sub- 
sequeully  used  seem  to  have  preventetl  any  bad  effect  v — ^ > 

from  this  cause.  Diourbaoce 

The  methcMi  of  olwerving  was  the  following.  The  produced 
large  balls  Iteing  in  live  po$Uion  (their  support-  currtou 

ing  ro<l  at  right  angles  to  the  deal  rod)  the  position  of'' 
the  deal  rod  was  read  off  from  the  acoles  n.  The 
large  balls  were  then  brought  so  as  nearly  to  touch  the  ° 
case,  sometimes  In  the  poiitivr  fvmUon  (in  which  (heir 
dUraction  made  the  rod  move  to  as  to  increase  the  num- 
ber on  the  scales)  ami  sometimes  in  tlie  nr^ative  po»i~ 
iion.  By  their  attraction  on  the  small  balls,  the  rod 
was  immediately  pul  in  motion,  and  vibrated  lj«ck 
wards  and  forwards.  The  greatevt  extent  of  vibration  was 
ohserv'eil;  the  mean  of  two  consecutive  extreme  pointa 
on  one  side  was  taken,  und  the  iiitehiu'diate  extreme 
point  on  the  other  side;  and  the  point  midway  lictween 
these  was  considered  to  he  the  point  at  winch  the  rod 
would  rest  under  the  action  of  the  balls  and  the  torsion 
of  the  wire,  Tlie  t nie  »>f  passing  the  middle  jMiint  was 
also  ascertained,  by  observing  the  time  of  passing  two 
points  near  the  middle,  and  then  (when  the  middle 
point  was  determined)  calculating  the  time  of  passing 
it.  Tliis  being  done  for  vihraltons  separated  by  a con- 
siderable number,  the  time  of  vibration  was  accurately 
founii.  With  the  wire  finally  used,  the  change  from 
the  position  of  rest  without  the  action  of  the  lead  bails 
to  the  middle  position  when  they  were  upp)ie<l.  seldom 
exceededSdivisions,  (each division  ^th  of  an  inch.)  and 
the  time  of  viliration  was  nlioiit  7 minutes.  With  the 
first  wire  the  change  was  about  14  divisions,  and  the 
time  iicuriy  15  minutes. 

The  middle  point  is  evidently  the  place  where  the 
attraction  of  the  large  balls  is  equal  to  the  force  of  tor- 
sion of  the  wire.  Tlic  lime  of  vibration  also  depends 
oil  both  of  these  forces.  For  suppose  that  at  the  mid- 
dle point  the  distance  of  the  nnall  balls  from  the  large 
ones  was  A,  and  the  space  througli  which  they  had  been 
moved  (to  which  the  force  of  (fir><ion  is  proportional)  B ; 
then  pulling  WandT  to  represent  these  force*  resjieelively 

at  the  distance  1,  we  shall  have  this  etjuation 

And  at  the  distance  x beyond  this,  and  further  from  the 
balls,  tlie  whole  force  tending  to  bring  the  balls  to  (he 

middle  point  U T (B  + ,)  - = TB  - ^ 

+ I nearly,  = ^1’  ~ ^ 

U the  force  on  which  the  lime  of  vibration  depend*. 

Thus  there  are.  in  fact,  two  equations  to  be  solved, 
from  which  the  attraction  of  the  balls  and  the  torsion  of 
the  wire  could  be  determined.  Besides  this,  the  attrac- 
tion of  the  mahogany  cn.se  was  calculated.  The  attrac- 
tion of  the  leaden  ball*  being  thus  determined,  and 
compared  with  the  sUractimi  of  the  Kurth,  the  propor- 
tion between  the  Earth’s  mean  density  and  the  flensity 
of  lead  wn.s  found;  and  thus  the  Earth's  mean  density 
is  obtained.  The  result  of  29  experiments  (as  corre,  ted 
by  Dr.  Hutton,  Phil.  Tran*.  1821)  i*  5.31,  that  of 
water  being  1.  The  smallCHt  number  given  by  one 
experiment  t*  4.86,  und  the  lorgest  5.79. 

We  ore  upon  the  whole  inclined  to  (irefer  this  result 
to  that  of  the  observations  on  Scheliallieii.  U cannot 
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Fiftire  of  be  denied  thal  ihe  (trcalest  delicacy  was  nece&sary  to 
ihe  obtain  any  re^Nult,  and  that  the  determination  is  much 

^ certain  than  the  deierminntion  (such  as  it  U)  by 

hiSVpr^  the  Schcballien  experiment.  But  we  consider  that  the 
fenulc  lu  quantity  detemiincd  in  the  latter  may  be  something 
the  (unaer.  very  dilTerent  from  the  attraction  of  the  mountoJu.  Wc 
have  seen  that  at  Arbury  Hil],  and  some  other  places, 
there  is  evidence  of  dislnrhance  to  an  amount  nearly  a.s 
threat  as  the  attraction  of  Schehallien,  and  without  any- 
known  cause.  May  not  such  unknown  causes  have 
operated  as  well  in  the  Schehallien  experiment,  and  have 
increased  or  diminished  the  apparent  effect  of  the 
mountain  ? 

Considering  the  Earth’s  moan  density  as  somewhat 
^eater  than  &.  and  the  mean  density  of  the  rocks  at  the 
s^irface  as  2.6,  the  proportion  of  the  Earth's  mean 
density  to  the  superficial  density  is  not  very  different  from 
that  of  2:  1. 

We  have  mentioned  in  our  first  Section  the  attempt 
made  by  the  Bamn  de  Zach  to  measure  the  attraction  of 
a mountain  near  Marseilles.  We  have  only  to  add  that 
no  calculation  of  the  Earth’s  density  was  founded  on  these 
observations. 

The  attraction  of  a mountain  might  be  found  by  ob- 
serving the  length  of  the  seconds'  pendulum  on  the 
top;  if  gravity  should  thus  be  found  to  be  greater  than 
gravity  at  the  level  of  the  sea  In  the  same  latitude  dimi- 
nished in  the  duplicate  proportion  of  the  distance  from 
the  Earth’s  centre,  the  excess  would  be  attributable  to 
the  attraction  of  the  mountain.  Bouguer  (as  wc  have 
mentioned  in  Section  7.)  observed  the  pendulum  on  one 
of  the  peaks  of  the  Andes ; but  the  circumi>taticea  were 
uiifavourublc,  and  wc  sliould  have  no  confidence  in  the 
results.  In  the  present  century  (see  the  Additions  to 
Pendulum  Milan  F.pkemerii)  M.  Carltni  made  similar  obser- 
ob«n»  vations  in  much  more  favourable  circumstances  at  the 
tio««on  hospice  of  Mont  Cents,  at  an  elevation  of  6375  feet 
MoniC«n».  above  the  level  of  Ihc  sea.  Tlie  pendulum  we  have 
described  at  the  beginning  of  Section  7 : twenty  experi- 
ments were  made  with  it;  they  were  rcdiiced  like  the 
French  measures,  and  corrected  for  elevation  by  the 
rule  of  inverse  squares ; the  length  at  the  level  of  the 
sea  thus  found  was  in  metres  U.993709.  But  the  ohser- 
vations  of  Biot  at  Bordeaux,  nearly  at  the  level  of  the 
sea.  corrected  for  the  small  difference  of  latitude,  gave 
U.99349S.  The  difference  is  due  to  the  attraction  of 
the  mountain  mass.  Represenling  this  by  a segment 
of  a sphere,  1 geographic  mile  in  height  and  11  in  dia- 
meter at  the  base,  of  Specific  Gravity  2.66,  the  mean 
density  of  the  Earth  is  calculated  to  be  4.39.  Perhaps 
this  experiment  would  have  been  more  satisfactory  if 
(he  pendulum  had  been  made  exactly  like  the  French 
pendulums,  or  if  on  invariable  pendulum  had  been  used. 


As  it  stand.s,  there  is  one  considerable  source  of  error,*  Coactiuioa. 
uamely.  the  erroneous  reduction  for  the  effect  of  the  air 
(mentioned  in  Section  7.)  The  barometer  at 
Cenis  being  several  inches  lower  than  at  Bordeaux,  this 
error  would  be  serious.  Besides,  we  could  hardly  trust 

to  a comparison  between  two  places  at  so  great  a dis-  reeled, 
tancc.  On  the  whole,  we  do  not  think  that  any  estima- 
tion of  the  Earth’s  density  con  be  founded  on  this  experi- 
ment. 

StcHon  12. — Conclusion, 

1.  llie  mea.sures  of  the  Earth,  the  observations  of 
pendulums  and  the  lunar  inequalities,  agree  in  showing 
that  the  Earth’s  fonn  does  not  differ  much  from  that  of 
an  ellipsoid  of  revolution  whose  eUipticUy  is  (we  think 

certainly)  greater  llmti  and  whose  major  semiaxis 

is  about  20,923.700  English  feet 

2.  The  phenomena  of  precesrion  and  nutation  give 
an  ellipticity  rather  smaller ; but  as  no  result  can  be 
deduced  from  them  except  on  an  assumed  law  of  den- 
sity, this  value  cannot  be  put  in  opposition  to  the  others. 

3.  As  the  results  of  the  pendulum  observations,  the 
lunar  inequalities,  and  the  precessional  phenomena,  can 
only  be  used  to  determine  the  Earth's  form  by  (lie  inter- 
mediation of  the  principle  of  gravitation,  tlie  very  near 
coincidence  of  the  results  is  a strong  argument  io  favour 
of  the  truth  of  tliat  principle. 

4.  The  same  things  make  it  highly  proboble  that  the 
Earth  has  once  been  in  a fluid  or  semi-fluid  stale. 

5.  None  of  these  results  can  be  obtained  without  the 
adniUsion  of  considerable  anomalies,  all  of  which,  how- 
ever, appear  to  be  consistent  with  the  principle  of  gravi- 
tation, 

6.  Tlic  mean  density  of  the  Earth  considerably  ex- 
ceeds, and  is  probably  double  of  the  density  of  the  super- 
ficial rocks. 

7.  The  near  agreement  of  the  proportion  between  these 
as  deduced  from  an  assumed  law  with  the  proportion 
found  by  ihe  cxperimeiiU  with  leaden  balls  (where  it  is 
assumed  in  the  calculation  that  the  law  of  gravitation 
hold.s  good  at  the  distance  of  a few  inches)  makes  it  pn^ 
table  that  the  law  is  sensibly  true  to  very  small  distances. 

G.  B.  AIRY. 

OiiSrrvatorj,  Otmbridgt, 

Au^iut  17,  1&301 


* If  we  carfcei  tbit,  by  doubtii^  the  utuol  reductioa.  (the  pea* 
dutam-belU  being  tpheried,)  the  length  at  Bwnlraux  is  0 993553,  aad 
that  at  Mont  Ceoit,  redact  for  elevatiob.  0.993754  ; wbeoce  ibe 
BDcaD  deoaily  of  the  Karih  = 4.59. 
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Ki|>ur«  of  Tlie  author  has  discovered  a small  error  tn  the  Table 
the  Ruth,  of  the  obserred  len^hs  cd*  the  setwnds’  {>enduluni.  The 
^ reduction  applied  to  the  len^h  of  the  Piris  pendulum 

for  elevation  above  the  sea  is  that  due  to  the  decimal 
pendulum.  In  consequence,  the  Icn^h  at  Paris,  and  all 
the  len^hs  depending  on  it.  ou^ht  to  be  increi^ed  by 
.00013;  a quantity  which  does  not  sensibly  aifcct  any 
of  the  results.  This  correction  ap^ies  to  Nc».  18,  25. 
31.  33.  40,  44.  47.  49 ; and  half  of  it  to  Noa  42.  45.  48. 

The  multiplier  0.6  has  been  used  (in  reducin;;  the 
foreit^n  observations)  in  preference  to  0.66,  as  it  seems 
probable  that  the  density  at  the  Earth's  surface  is 
greater,  and  the  mean  density  les.s,  Uian  Dr.  Y'oung 


supposed.  The  multiplier  0.66  is  adopted  for  the  PosUeript 
English  observations  from  the  calculations  of  the  re* 
spective  observers ; the  effects  of  this  inconsistency  ore 
not  sensible. 

in  the  determination  of  the  length  of  the  seconds' 
pendulum  at  Kunigsberg.  a correction  is  included  which 
is  not  applied  to  any  of  the  other  ob^ervai  Urns.  The 
reason  is  that  the  effect  of  this  correction  is  to  increase 
the  length  of  the  seconds*  pendulum ; and  it  appears 
that  the  observations  on  which  Bessel  principally  relied, 
give  a smaller  length  than  those  made  in  the  usual  wiiy. 

The  difference  depends  probably  on  the  difference  of  Uie 
apparatus  employed. 
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ndf*  »nd  W»  propojte,  in  tbisarlide,  to  enter  at  «ime  lenijlh  into 
W»*M.  iimtW'matkal  lheoriei»,and  the  experimental  obxer- 
vaturns  applying  to  the  two  subjects  of  Tides  and 
tion.  water.  But  we  do  not  intend  to  treat  them 

_ with  the  same  extension.  We  nhall  ^ve  the  various 
theories  of  Tides  in  detail  sufficient  to  etutble  the  reader 
to  understand  the  present  Mate  of  the  science  which 
re^rds  them ; and  we  Hhail  advert  to  the  princip^ 
observations  which  throw  U^ht  either  on  the  ordinary 
phenomena  of  tides,  or  on  the  extraordinary  devia* 
tions  that  occur  in  peculiar  circumstances.  In  thus 
treatinic  the  Tides,  it  will  be  necessary  for  us  to  enter 
largely  inU)  the  the«»ry  of  Waves.  We  shall  lake  ad- 
vantage of  this  circumstance  for  the  introduction  of 
several  propositions,  not  applying  to  the  theory  of 
Tides  but  cluchlating  some  of  ihc  ordinary  observa- 
(uins  upon  small  W'avea.  Hut  these  investigations  will 
he  limited  to  (hat  class  which  is  must  closely  connected 
with  tides,  namely,  that  in  which  similar  waves  follow 
each  other  in  a continuous  series,  or  in  which  the  same 
mathematical  process  may  be  use<i  as  when  similar 
waves  follow  each  other,  lit  this  class  will  be  included 
nearly  all  the  phtenumena  of  waves  produced  by 
natural  causes,  ami  therefore  possessing  general  itUereal. 
But  it  will  nut  include  the  wave^  of  discontinuous 
nature  produced  by  the  sudden  action  of  arbitrary 
causes,  which  hare  been  the  subject  of  several  remark- 
able mathematical  memoirs  but  which  possess  no 
interest  for  the  general  reader. 

Plan  The  general  plan  of  this  Essay  will  be  as  follows 

TresiiM.  1.  We  aiiall  describe  cursorily  (he  ordinary  pheno- 

mena of  Tides. 

II.  We  shall  explain  the  Equilihrium-Thetfry  o/TYder, 
including  (he  first  tidal  theory  given  by  Newton,  and 
the  more  detailed  theory  of  his  successors,  especially 
Daniel  Bernoulli. 

III.  We  shall  give  a sketch  of  T.aplace*s  investiga- 
tions, (founded  essentially  on  the  theory  of  the  mo/ion 
of  water,)  in  thegeiierul  form  in  which  he  first  attempted 
the  theory,  as  welt  as  with  (he  arbitrary  limitations 
which  he  found  it  necessary  to  use  for  practical  appli- 
cation. 

IV'.  We  shall  give  an  extended  Theory  of  Waves  on 
water,  applying  principally  to  the  motion  of  water  hi 
canals  of  small  breadth,  but  with  some  indications 
the  proces-s  to  be  followed  for  the  investigation  of  the 
mr)tion  of  Waves  in  extended  surfaces  of  w'aler. 

V'.  The  results  of  a few  Experiments  on  Waves  will 
be  given,  in  comparison  with  ine  preceding  theory. 

VI.  We  shall  investigate  the  malhemiilical  expres- 
sions for  the  Disturbing  Forces  of  the  Sun  and  Moon 
which  produce  the  Tides,  and  shall  use  them  in  com- 
bination with  the  theory  of  Waves  to  predict  some  cd’ 
the  laws  of  Tides. 
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VII.  We  shall  a<lvert  to  the  methods  which  have  Tides  and 
been  u»e<l,  or  which  may  advantageously  be  used,  for 
Observation  of  Tides,  and  for  the  Reduction  of  the 
Observations. 

V^lll.  We  shall  give  the  results  of  extensive  obser- 
vations of  the  Tides,  as  welt  with  regard  to  (he  chsmge 
of  the  phtenomcna  of  tides  at  different  times  in  the  same 
place,  as  with  res;j»pct  to  the  relation  which  the  time 
and  height  of  tide  at  one  place  bear  to  the  lime  and 
height  at  other  places,  and  shall  compare  lltese  with  the 
results  of  the  preceding  theories,  as  for  os  possible. 

And  a.s  Conclusion,  we  shall  point  out  what  we  con- 
sider to  be  the  present  Desiderata  in  the  Theory  and 
Obaervatiems  of  Tidea. 


SECTION  1.— OrOINART  Pl(.r\OMENA  OR  TlOF.S. 

(1.)  If  we  suppose  an  observer  stationed  on  the  phmo- 
bank  of  a river,*  at  no  great  distance  from  the  se^i,  men*  of 
(for  instance,  on  the  bank  of  the  Thames  any  where 
below  I.<ondon  Bridge,  on  the  Humber  below  the 
mouth  of  the  Trent,  or  on  the  Severn  below  the  Pas- 
sages,) he  will  remark  the  following  chmiges  in  the 
state  of  the  water. 

(i.)  The  first  and  nioKt  important  change  is,  (hat  the  Seraidi- 
surface  of  the  water  rises  and  falls  regularly  twice  in  uml 
every  day-  A short  series  of  observations  will  show 
however  that  this  statement  is  not  quite  correct;  the 
tides  of  each  sucoee<ling  day  are  somewhat  later  than 
those  of  the  prec^ting  day  : the  average  retardation 
from  day  to  day  being  about  40  minutes.  In  a short  ^ i, 

time  he  will  find  that  the  times  of  occurrence  of  high  reUtsd  to 
water  bear  a very  close  relation  to  the  time  of  the  tl><*  »IT*‘ 
Moon’s  appearance  in  certain  ptwitionsj  and  that 
language  of  the  persons  who  are  most  accustomed  to  „oon. 
observe  the  tides  conveys  at  mice  this  relation.  Thus 
at  Ipswich,  high  water  occurs  when  the  moon  ia  south 
nearly  : at  London  Bri<lge  high  water  occurs  when  the 
moon  is  nearly  south-west  ■ at  Bristol,  it  takes  place 
when  the  moon  w E.S.E.  These  are  rude  statements, 
but  they  are  sufficiently  accurate  lor  many  purposes  ; 
ami  they  show  at  once  the  cItMw  connection  betweeu 
the  time  of  high  water  and  the  time  of  the  moon's 
passage  over  the  meridian.  In  fact,  so  completely  is 
this  recognized,  that,  in  order  to  give  (he  time  of  high 
water  upon  any  day,  it  is  usually  thought  sufficient  to 


* We  ctHDoaence  with  this  oue.  beesuw.  JutlgiDy;  from  tha 
ooiion*  of  *es-rarinir  penoas  upuQ  mARV  iwiata  connected  wnn 
the  Tides,  which  sre  correct  m regards  riven,  hot  iocorrect  M 
re^rds  the  scs,  (sume  of  which  will  bercsitcr  b«  indicated,)  it 
U the  case  from  which  idcu  of  tidal  moicracnU  bare  usually 
been  taken  with  (he  grealen  facility. 
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Tidrt  »nd  state  the  time  of  high  water  on  the  days  of  new  moon 
_**^**'  and  full  moon,  when  the  moon  putfEWa  the  meridian  at 
twelve  o'clock  nearly.  This  time  is  callvtl  the  Esta- 
blithrwnt  of  the  port.  'Fhen  to  find  (roughly)  the 
time  of  high  water  on  any  other  day,  it  U only  iieees' 
mry  to  add  the  EstablLshment  to  the  time  of  the  moon 'a 
passage. 

The  rules  aa  we  have  mentioned  them,  indicate  the 
lime  of  tmly  one  high  water  in  the  day  : but  the  reader 
must  understand  that  there  will  alwu\s  be  another  high 
water  in  the  same  day,  prece<ling  or  following  that  which 
wc  have  mentionctl  by  12  hours  20  minutes  nearly. 
On  those  days,  however,  in  which  high  water  uccurs 
within  20  minntea  of  noon,  there  is  no  other  high 
water  on  the  same  civil  day. 

inter'  (3.)  On  closer  examination  it  will  be  found  that  the 
interval  between  the  lime  of  the  moon's  pasiage  over 
tneridiaji  and  the  time  of  high  water  varies  sensibly 
moon'i  moon's  age.  At  new  moon,  full  moon,  first 

trsnoit  it  quarter,  and  third  quarter,  (or  rather  on  the  day  fo]> 
vsnable.  lowing  each  of  these  phases,)  the  interval  between  the 
time  the  moon's  passage  and  the  lime  of  high  water 
is  nearly  the  same  : but  from  new  moon  to  fin4  quar* 
ter,  and  from  full  moon  to  third  quarter,  the  high 
water  occurs  earlier  thait  would  be  inferred  by  using 
that  same  interval;  and  trom  first  quarter  to  full 
moon,  and  from  third  quarter  to  new  moon,  it  occurs 
later  than  the  same  interval  would  give  it. 

Sprin^snd  (-!•)  observer  examines  the  height  of  the 

Neap  water,  he  will  find  that  the  height  at  high  water  and 

Tidea.  the  depression  at  low  water  are  not  always  the  same. 

Oti  the  days  following  new  moon  and  full  moon,  high 
water  is  higher  and  low  water  lower  than  at  any  other 
time  : these  are  called  Spring  Tide*.  On  the  days  fol> 
lowing  the  first  and  third  quarters,  high  water  is 
lower  and  low  water  higher  than  at  any  other  time: 
these  are  called  Seap  Titles,  The  whole  variation  of 
height  at  spring  thles  is  nearly  double  that  at  neap 
tides.  There  are  other  variations  of  height  de^nding 
on  other  circumstances;  but  they  require,  for  the  most 
part,  very  numerous  observations  to  establish  the  loot 
of  their  existence,  and  to  give  a measure  of  their 
amount.  In  many  pLaecs,  however,  the  tide  which 
occurs  at  one  certain  perl  of  the  day  (the  afternoon  for 
instance)  is,  during  one  half  of  the  yeur,  sensibly 
higher  limn  the  other  tide  which  occurs  upon  the  same 
day,  and,  during  the  other  half  of  the  year,  sensibly 
lower. 

The  ilnrs.  (^0  Upon  examining  the  circumstances  of  a single 
Uoti  of  the  tide,  the  following  fiicts  will  attract  notice.  The  interval 
fill  U from  high  water  to  li»w  water  is  greater  than  that  from 
low  water  to  high  water:  the  difference  between  these 
tiitu'ofthe  >nl*^valH  is  jwiisibly  greater  at  spring  tides  ihiui  at 
riac.  neap  tides.  The  current  in  the  river  runs  upwards  for 
The  water  ‘*«**'^  water,  ami  after  cluuigiiig  its  di- 

oontinuM  rectiun,  continues  to  run  downwards  tor  some  time 
u>  ruo  up  ^ter  low  water,  when  it  again  changes  iu  direction 
runs  upwards.  This  phaMiomenon  U otlen  so 
wster.^  much  misrepresented  in  the  language  of  nautical  men, 
that  the  mistake  deserves  particular  notice.  From  the 
habit  of  observing  tides  in  places  where  the  current 
ceases  at  high  water  ami  at  low  water,  sailors  conceive 
that  high  water  may  always  be  inferred  from  the  ces- 
aatiuti  of  the  current ; and  therefore  it  U not  unusual 
for  persons  on  the  batiks  of  the  Thames  to  suy  tliat 
**  it  is  high  water  in  the  centre  of  the  channel  lung 
after  it  is  high  wa:cr  at  the  shore."  The  observer 


whole  not  convinced  of  the  absurdity  of  supposing  Tufeasnii 
the  water  in  the  middle  of  the  channel  to  stand  at  one  "'»»«•- 
time  eimsiderably  higher  and  at  another  lime  consi- 
derably  lower  than  at  the  shore,  will  wtisfy  himself  ** 
most  easily  us  to  the  general  fact  by  stationing  himself 
at  one  of  the  central  piers  ot‘  a bridge,  (as  London  arns  of 
Bridge,)  whtm  he  will  see  that  the  water  continues  to  TUle«. 
run  upwards  even  after  its  surface  has  dropped  nearly  — 
two  feel- 

(6.)  Now  suppose  that  the  observer  examines  the 
stale  of  the  tide  in  difTerent  parts  of  the  same  river. 
Commencing  with  the  mouth  r»f  the  river,  (for  inslance 
Margate  or  Sheerness  on  the  Thames,  or  Swansea  or 
Canliff  on  the  Severn,)  he  will  find  that  there  is  very 
little  diirerence,  or  perhaps  none  which  is  appreciable, 
between  the  itiiervul  from  high  water  to  low  water,  and 
that  from  low  water  to  high  water.  He  will  also  find 
that  the  current  runs  up  the  channel  for  a long  time 
(sometimes  approaching  to  three  hours)  afler  high  water,  Hiffi 
and  runs  down  the  channel  fur  as  long  a time  after  low  water  oe« 
water.  In  going  up  the  river,  he  will  find  that  the  time 
of  high  water  ctccurs  later  and  later,  but  vet  that  the  higher  up 
velocity  with  which  high  water  travels  up  the  river  is  so  tbe  rirer. 
great  as  entirely  to  banish  the  idea  of  explaining  the  Tide 
by  su  pposing  t ne  some  mass  of  water  to  Live  been  moved 
all  the  way  up  the  river.  For  instance,  if  at  Margate  the  7^  pn>> 
high  water  occurs  on  a certain  day  at  twelve  o’clock,  it  ^reMoftbe 
will  occur  at  Sheernew  at  24  minutes  past  one,  at  (vraves- 
end  at  16  minutes  past  two,  and  at  London  Brid^  at  a 
few  minutes  before  three  ; having  thus  described  in  less  ty 

than  three  hours  a course  of  about  70  miles.  Ue  will  {fie  trsom.^ 
also  find  that  the  interval  from  low  water  to  high  misdoa  of 
water  diminUhes  as  he  goes  up  the  river  : thus,  on  the  }^**'^* 
lower  parts  of  the  Severn,  the  rise  and  fall  occupy  little 
more  than  six  hottrs  each;  but  at  Newnham  «•»  the 
Severn  the  whole  rise  of  the  water  is  e^ted  in  an  non  of  fall 
hour  and  a half,  the  descent  occupying  nearly  eleven  >a<^re«»ct 
houra  In  cases  like  the  last-mention^,  the  first  rise  ^ 

of  the  tide  is  sudden,  and  if  the  Itanks  of  the  river  are  In^" 
shoaly,  the  water  spreads  over  the  fiat  sands  with  a Mrendlof 
rtuiriiig  surf,  which  travels  rapidly  up  the  river,  pre-  the  river, 
renting  the  phaMiomenon  culletl  a bore  or  Aoor,(some-  npid 
times  boar's-headf)  in  French  barre  or  mascaret.  in  riM*omc< 
other  cases,  however,  when  the  difierenee  of  durations  ticue*  pro. 
of  rise  and  fall  is  considerable,  there  ure  in  each  high  * 
water  two,  or  sometimes  three  distinct  rises  and  tails  umw^ou** 
of  the  water.  The  phenomena  of  bore  and  dou  bie  Ue  or 
tide  are  always  much  more  conspicuous  in  spring  trefileiidra. 
tides  than  in  neap  tides. 

(7.)  If  the  estuary  or  mouth  of  the  river  contracts  In  con- 
very  much,  the  elevation  and  depression  of  the  water  will  tiscied  «- 
become  very  great.  Thus  at  the  entrance  of  the  Bristol 
Channel  the  whole  rise  at  spring  tides  is  about  18  feet, 
at  Swansea  about  30  feet,  and  at  Chepstow  about  60 
feel.  Simitar  high  titles  occur  at  St.  Malo  and  other 
parts  of  the  great  bay  formed  on  the  northern  coast  of 
France  by  the  projection  of  land  towards  Cherbourg, 
and  tides  still  high^  in  the  head  of  the  Buy  of  Fundy 
( Ruie  Fran^lse)  on  the  Eastern  coast  of  North  America,  in  sic^nd* 
But  when  the  tide  has  &irty  entered  a river,  iU  range  fn^  riven 
of  elevation  and  depression  generally  diminishes.  Thus  ,dde 
at  Newuhom,  on  the  Severn,  the  range  is  reduced  iq 
about  18  feet,  and  it  is  still  less  at  Uloucesier. 

(8.)  Quitting  now  the  pluenomena  of  river-tides  ; if  Bay  tiiie* 
observations  are  made  in  a bay  communicating  with  •‘imple. 
the  open  sea,  the  results  will  be  found  to  be  much  more 
simple.  The  water  will  rbeduring  6 hours  lOminutes 
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Tide*  and  and  will  fall  during  an  equal  time  ; the  whole  rise  an<! 

&1I  will  usually  ^ less  than  in  rivers;  a very  slii^hl 
current  will  be  directed  towards  the  head  of  the  bay 
during:  the  rise,  and  from  U during  the  fall  of  the  water. 
The  variations  of  spring;  and  neap  tide*,  and  the  rela- 
tion of  the  lime  of  hi^h  water  to  the  time  of  the  moon's 
pusHoqife  over  the  meridian,  follow  the  same  general  laws 
as  in  rivers. 

(9.)  In  long  and  narrow  seas  (for  instance  the  English 
Channel)  the  tide  in  mid-channel  follows  the  same  laws 
as  at  a station  near  the  mouth  of  a river,  rising  and  fall- 
ing in  equal  times,  and  running  in  adirectitm  which  may 
be  considered  analogous  to  the  direction  up  a river,  for 
three  hours  before  and  three  hours  after  high  water;  and 
in  the  op])Osite  direction,  for  three  hours  before  and  three 
hours  after  low  water.  But  near  the  sides  of  the  channel, 
and  especially  near  the  mouths  of  bays  or  estuaries 
branching  from  the  channel,  the  change  of  tide  follows  a 
Rotation  of  very  peculiar  law.  The  water  is  never  stalionary,  as  in 
river-tides,  when  changing  from  flow  to  ebb,  but  the 
TWe^rur-  ^^fr^ctioo  of  the  current  changes  in  12  hours  20  minutes 
rests.  through  all  the  points  of  the  compass.  As  a general 
rule,  suppo«ing  tnc  observer’s  fiu:e  turned  in  the  direc- 
tion whicn  is  analogous  to  the  direction  up  a river ; 
near  the  shores  on  his  left  hand  the  course  of  the  tide- 
current  revolves  in  the  same  direction  as  the  hands  of 
a watch,  and  near  the  shores  on  the  right  hand  it 
revolves  in  the  opposite  direction.  Near  the  headlands 
which  separate  different  bays,  there  is  usually,  at  certain 
times  of  the  tide,  a very  rapid  current,  called  a race. 
Tide*  *111*11  (lO*.)  The  elevations  and  depressions  of  tides  in  the 

inupeosew  seas  are  much  smaller  than  in  cwitracted  seas  or 
rivers,  sometimes  not  exceeding  one  or  two  feel;  the 
stream  of  the  tide  is  generally  insensible. 

*ndin  (11)  In  seas  of  small  extent  (as'the  Mediterranean) 

■mail  *ea*.  Tide  is  nearly  insensible. 

Anamslou*  (1^  ) In  some  circumstances  phanomena  which  are 
Tidr«  in  scarcely  perceptible  in  ordinary  localities  become  para- 
mount. llius  in  tM>mc  poidlionK  near  Behring's  Straits 
the  difference  of  morning  and  evening  tides  which  is 
scarcely  sensible  in  England,  becomes  so  great  that,  in 
certain  parts  of  the  lunation,  there  appears  to  be  only 
o»»e  tide  in  the  day.  Other  phaenomena  peculiar  to 
these  localities  but  less  obvious  to  ordinary  observa- 
tion, will  be  noticed  hereafter. 

SprinsAnd  (13.)  The  pluenomenu  which  we  have  described  must 
NespTide*  necessarily,  for  the  most  i»rt,  have  been  remarked  by 
tuitions  dwelling  on  the  borders  of  the  ocean.  Thus 
i^clcuu.  it!  hi.s  account  of  the  invasion  of  Britain,  (De 

Bello  Gallico^  lib.  iv.)  alludes  to  the  nature  of  spring 
tides  as  perfectly  well  understood  in  connection  with 
the  moon'a  age.  Some  of  the  peculiarities  of  river 
tides,  however,  were  not  published  in  scientific  works 
till  the  begimiiiig  of  the  la.st  century  ; and  some  of  the 
properties  of  the  tides  in  the  English  and  other  chan- 
nels were  not  known  till  the  end  of  that  century.  Upon 
the  whole,  the  statement  above  may  be  supposed  to 
represent  pretty  well  all  that  was  known  of  the  Tides 
about  the  year  IROO;  ond  it  will  serve  to  point  out  to 
the  reader  the  leading  fiicts,  to  whose  explanation  a 
Theory  of  the  ThIc*  ought  to  be  directed.  In  the  pre- 
sent century,  the  elaborate  dlscusKinns  of  immense  col- 
lections  of’  accurate  tide-observations  by  M.  l^place. 
Sir  John  W.  Lubbock,  and  Professwr  Whewell,  have 
brought  to  light  and  reduced  to  law  many  irregulari- 
ties which  were  before  that  time  unknown.  We  prefer, 
however,  delaying  the  particular  mention  of  these  until 
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we  have  discussed  the  various  forms  in  which  theory  Tii)f«&niJ 
has  been  put  for  the  purpose  of  explaining  the  grand  Uate*. 
tacts  of  the  Tides. 

Section  11.— EQUiLiBRiUM-TuEonv  or  Tims. 

(14.)  Before  entering  upon  either  of  the  theories  fnsde- 
explaining  the  Tides,  we  must  allude  to  their  inade- 
quocy,  perhaps  not  to  the  explttnalion  of  the 
already  observed,  but  certainly  to  the  prediction  of,„d,^e*’ 
new  ones.  This  inadequacy  does  not  appear  to  arise  r*usc  of  it. 
from  any  defect  in  the  principles  upon  which  the  theory 
u based,  (although  perhaps  our  ignorance  of  the  laws 
of  friction  among  the  (articles  of  water,  and  between 
water  and  the  sides  of  the  channels  which  contain  It, 
may  be  considered  a failure  of  this  kind,)  but  from  the 
extreme  difficulty  of  investigating  mathematically  the 
motions  of  fluids  under  all  the  various  circumstances 
in  which  the  waters  of  the  sea  and  of  rivers  are  found. 

For  the  problem  of  the  Tides,  it  is  ev  ident,  is  es<»en- 
tially  one  of  the  moHon  of  fluida.  Vet  so  difficult  are 
the  investigations  of  motion  that,  til)  (he  time  of  La- 
place, no  good  attempt  was  ma<le  to  determine,  bv 
theory,  (he  laws  of  the  Tides,  except  on  the  supposition 
that  the  water  was  (U  rexi.  Since  (hat  time  theories  of 
motitm  have  been  applied  ; and  it  is  hoped  that  m the 
present  Treatise  it  will  be  found  that  something  ha.s 
been  added  to  the  preceding  investigations  of  motion, 
possessing  in  some  degree  a practical  character.  Yet 
the  theory,  even  in  this  slate,  reaches  very  few  cases. 

Indeed,  throughout  the  whole  of  this  subject,  the 
aelection  of  the  proper  (heorelical  ground  of  explana- 
tion is  a matter  of  judgment.  In  some  cases  we  may 
conceive  that  we  are  justified  in  using  the  Equilibrium- 
theory;  in  others  the  Wave- theory  will  apply,  com- 
pletely or  partially  ; in  a tew  c^ses  the  results  of  ob- 
servation in  one  locality  will  be  considered  as  a 
fundamental  set  of  expe^ilnen(^  upon  which  theexpla* 
nation  of  the  phsTiomena  in  other  U>catities  will  be 
grounde<l  wilhtmt  further  reduction  to  the«>ry  ; and  us  a 
last  resource,  in  almost  every  case,  we  shall  be  driven 
to  the  same  arbitrary  suppositions  which  Laplace 
Introduced.  Nevertheless,  we  cmiceive  that  our  ma- 
thematical theory,  pursued  into  some  degree  ol'  detail, 
will  be  far  from  uselesa.  In  the  instances  which  it 
does  not  master  completely,  it  will  show  that  there  are 
ample  grounds  for  the  arbitrary  alterations  of  constants 
inirotiuccd  by  Laplace  in  his  suppositions  to  which  we 
have  more  than  once  alluded,  it  will  show  that  we 
are  precluded  from  further  arlvance,  partly  by  our 
almost  Deces.sary  ignorance  of  the  tbrins  of  the  bottom 
in  deep  seas,  and  partly  by  (he  im{>eriectiun  of  our 
malhematics.  It  will  leave  no  doubt  whatever  (hat 
the  first  principles  of  our  explanation  are  correct 
Begging  the  reader  to  receive  the  first  part  of  this  para- 
graph as  an  apology  on  the  part  of  mathematicians  for 
applying  to  (Im  motion  of  Tides  a theory  .so  evidently 
irimlequate  os  (he  Equilibrium-theory,  we  shall  now 
procei^  to  give  that  theory,  nearly  in  the  terms  of  its 
proposers. 

(1 5.)  The  popular  explanation  of  the  Equilibrium-  Popular 
theory  is  very  simple.  If  we  conceive  the  earth  to  be  expJsna- 
covered  wholly  or  in  a great  degree  with  water,  and 
conskler  that  the  attraction  of  the  moon  upon  different  hHiro* 
particles  (according  to  the  law  of  gravitation)  is  in-  theory, 
verscly  as  (he  square  of  their  distance,  and  is  therefore 
greatest  for  those  particles  which  are  nearest  to  it: 
then  it  will  be  obvious  that  the  moon  attracts  the  water 
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Tid«*  oud  on  that  side  which  h nett  In  her,  more  than  she  attracts 
^ the  great  mass  of  the  earth,  and  lheref4fre  tends  In  raise 
^ water  from  the  earth  on  the  side  nett  In  her;  but 
she  also  attracts  the  great  mass  of  the  earth  more  than 
she  attracts  the  water  upon  the  side  must  distant  from 
her,  and  ilierefnre  tends  to  draw  the  earth  from  the  water 
on  (he  skte  moat  distant  lirom  her  ; which  will  produce 
exactly  the  same  effect  as  if  a force  tended  to  draw  the 
water  awav  from  the  earth  on  that  side.  Thus  the 
mocMi*s  action  tends  tn  raise  the  water  o4i  two  opposite 
skies  of  the  earth;  auid  similarly  the  sun’s  action  tends' 
to  raise  the  water  on  two  opp<»site  sides.  Tlie  close 
relatHHi,  however,  which  the  limes  of  higrh  water  lH?«r 
tn  (he  times  of  the  muoti'a  |XLsMaire,  shows  that  the 
moon’s  influence  in  raising^  the  tides  must  be  much 
greater  than  the  sun'a.  If  the  sun  and  moon  arc 
together,  us  seen  from  the  earth,  the  elevations  pro* 
duced  by  these  two  bodies  will  coincide  iii  place,  and 
will  therefore  be  added  ti»gelher.  Thus  Spring  Tides 
will  be  produced.  In  other  relative  positions  of  the 
tun  and  moon,  it  may  hap|)en  that  the  elevation  pro* 
duced  by  the  sun  will  occur  at  a place  where  the  moon 
causes  depression  : the  action  of  the  sun  there  tends  to 
counteract  that  of  the  moon,  and  Neap  Tides  will  be 
produced. 

Nrwtno'*  (16.)  'Fhc  theory  of  Newton  it  rather  a collection  of 
first  ilieorj  hints  for  a theory  than  juiy  thing  else.  In  the  Princi~ 
die  mo-  prop.  cor,  (9,  he  has  (by  a remarkable 

* deduction  from  the  Lunar  Theory)  considered  the 
motkHi  of  water  in  a canal  passing  round  the  earth  in 
or  near  to  the  earth’s  et|uator,  and  has  arrived  at  the 
singular  coiicliitkin  that  the  water  would  be  lowest  in 
that  part  which  is  most  nearly  under  the  body  (the 
sun  or  muon)  whose  attraction  causes  the  motion  of 
the  water.  This  conclusion  we  shall  find  to  be  entirely 
Bup|>orted  by  more  complete  iinesiigalions.  In  lib. 
111.  prop.  24,  he  has  modifled  thLs  conclusion,  and 
Hif  motit-  seems  to  suppose  that  in  free  seas  the  high  water  ought 
fled  theory  jq  follow  the  nuM>n’»  transit  over  (he  meridian  (ctm- 
ofTOnUoa.  loj.  ifj,.  nioment,  the  mo<m*8  attraction  to  be 

the  sole  exciting  cause  of  (he  Tides)  in  three  hours,  or 
at  least  in  less  than  six  hours.  To  this  he  appears  to 
have  been  led  by  erroneous  reasoning  of  the  same  kind 
as  that  which,  in  lib.  1.  prop.  66,  cor.  20,  has  intro- 
duced on  incorrect  inference  as  to  the  Solar  Nutation 
of  the  Earth’s  axis.  We  shall  find  herealter  (hat  the 
introfluction  of  friction  into  our  theories  of  the  motnni 
of  water  will  lead  to  a conclusion  somewhat  similar. 
The  only  part  iu  which  he  uses  numerical  calculation 
is  in  lib.  111.  prop.  36,  and  37,  the  subjects  of  which 
are,  **  /ni’eniie  vim  Soils  ad  Mare  motvmfwm,”  in- 
renire  rtm  Lutup  (ui  Msiremovemium.”  The  following 
N<‘wu>n*«  is  his  method  of  computation  (the  demonstration  of  the 
copulation  different  parts  of  which  we  defer  till  we  treat  of  the 
ofiWS^  more  complete  theory  of  Bernoulli).  First  he  refers 
to  the  Lunar  Theory  for  a calculation  of  (he  force 
which  the  sun  exerts  to  draw  the  moon,  when  in  quad- 
ratures, towards  the  earth,  and  he  finds  it  to  be 
m'riT  gravity  at  the  earth’s suriuce.  Then  he 

retnark.s  that  the  similar  force  upon  the  water  at  (he 
earth's  surface,  in  the  position  distant  90’’  of  terrestrial 
arc  from  the  point  to  which  (he  sun  is  vertical,  ts  ie;« 
than  the  force  upon  the  moon,  in  the  proportion  in 
which  the  water’s  distance  from  the  centre  of  the 
earth  is  less  than  the  memn’s  distance  from  the  centre 
of  the  earth,  or  in  (he  proportion  of  1 ; 60*5  ; ami  there- 
fore the  force  which  depresaea  the  water,  at  the  points 


90®  distant  from  those  vertically  under  the  sun,  is  Tides  sail 
TvrAfav  P^vity.  Then  he  observes  that,  in  the  ^ 

]>oin|s  which  are  under  the  sun  and  op{K>site  to  the 
sun,  (he  disturbing  force  of  the  sun  lends  to  raise  the 
water,  and  is  twice  as  great  as  the  depressing  force  briutn- 
already  found.  He  then  considers  that  the  some  genenil  Thtoiy  of 
effect  will  be  prtKiucetl  if  we  put  aw*ay  the  depressing  TiJas. 
force  entirely,  and  augment  iKe  elevating  force  by  the 
same  quantity,  and  thus  we  nmy  consider  that  the  sole  oUruktiioa 
cause  of  the  disturl>ance  of  the  water  is  on  elevating  of  the  eU?- 
force,  at  the  point  under  (he  sun  and  the  point  up])usite  'aiioiiof 
10  (he  »utl,  equal  to  T„Vrrr¥  "f  Smivitjr ; the  ele.at-  j,'^JJ7he' 
ing  force  in  other  points  being  proportional  to  the  pf 
versed  sine  of  double  the  sun’s  altitude  above  the  eqoili- 
horizon  of  any  point  In  order  to  compute  the  etfecl  brium. 
of  this  force  in  raising  the  water,  he  compares  this 
force  with  the  centrifugal  force  (^i,  of  gravity)  at  the 
earth’s  e<)uator,  proiluceil  by  the  diurnal  roUitimi  ol  ftction. 
the  earth;  it  is  therefore  rfVAV**  (he  centrifugal 
force  at  the  e(]uator.  Then,  having  ibund  from  his 
theory  of  the  Figure  of  the  Earth  (supposed  homo- 
geneous) that  the  centrifugal  force  would  raise  the 
fluids  at  the  equator  85820  Paris  teel,  and  supjKising 
the  proportion  of  the  elevations  prwluced|by  the  tidal 
force  and  the  centrifugal  force  to  Ije  (he  same  as  (he 
proportion  of  those  forces,  he  obtains  this  result,  that 
the  action  of  the  sun  would  raise  the  water,  in  the  parts 
immediately  under  it  and  opposite  to  it,  by  1 foot  1 14^ 
inches  Paris  measure,  or  a little  more  than  2 feet  Eng- 
lish. Of  the  various  steps  of  this  process  we  shall  here 
observe  only  that,  though  indirect,  they  arc  correct; 
and  that  the  result  (ou  (he  supposition  of  the  i*arth’« 
being  homogeneous,  and  without  rotatiem)  represents 
correctly  the  elevation  which  the  aun's  action  would 
produce. 

(17.)  In  order  to  ax-ertain  the  effect  which  the  N^^wtoo*• 
moon’s  action  would  produce,  it  is  neces^iry  (n  know  calculation 
the  mass  of  the  moon.  For  this  there  were  in  Newton’s 
time  no  direct  means:  and  he  was  therefore,  obligetl 
to  refer  to  the  phamometiu  of  the  Tides  themselves,  a.s  fpf^  to  ihe 
observed  In  places  where,  from  local  causes  the  rise  of  Moon’s, 
the  tide  is  very'  considerable.  He  quotes  the  observa- 
tions of  Sturmy  on  ihetides  in  the  Severn,  at  the  mouth 
of  the  ,\von,  which  give  45  feet  for  equinoctbl  spring 
tides  25  feel  for  equinoctial  neap  tides  : and  those 
of  Colepresse,  on  the  tides  ot  Plynumth,  which  give 
16  feet  for  the  mean  height  (intermctliatc  betvteen 
spring  and  neap)  and  9 feel  diffiTcnce  between  springs 
and  neaps.  Preferring  (be  proportion  deduced  from 
the  former,  he  cronsdilers  the  height  of  equinocllal 
spring  (ides  to  be  to  that  of  ei)Uinoclbi  n»*ap  tides  os 
9 : 5.  These  tides  (as  will  be  seen  hereafter)  arc  in 
one  case  the  effect  of  (he  nunjii  uugmentetl  by  the 
effect  of  the  sun  ; and  in  the  other  case  the  effect  of 
the  moon  dimiiiishe<l  by  that  of  the  sun.  If  no  cor- 
rection were  needed,  we  should  infer  at  once  that  the 
power  of  the  mu<m  is  to  that  of  the  sun  as  7 : 2.  But 
Newton  remarks,  that  the  greatest  tides  at  Bristol  do 
not  happen  till  43  hours  after  sy/.ygies,  **  ob  aquamm 
redprot^os  motu-t*'  meaning,  probably,  that  (he  oscilla- 
tions, like  the  oscillations  of  a pendulum,  have  a kind  of 
inertia,  which  (on  purely  mechanical  principles)  pre- 
vents (hem  from  attaining  their  greatest  magnitude  till 
the  force  which  causes  them  ho.s  past  ita  greatest 
magnitude.  This  we  shall  find,  when  we  treat  ot 
Waves,  to  be  incorrect,  except  we  take  account  of 
friction.  As.suming  this,  however,  Newton  procceda 
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Tidctftnil  tf»  correct  for  the  ponHion  of  the  lumtiinrieH  at  the 
WhTM.  intfant  of  Bristol  tide:  remarking  Umt,  us  ihe 

ftun  ift  iHk  defn^reH  from  iHe  moon  at  luirii,  and 

OO^ilSf®  at  neap  tid«s  It  i»  iitd  the  whole  force  of 
the  »*un  which  in  one  ca^  incrcaNC?i  ami  in  the  other 
ca.se  diminfshea  the  moon's  effiscl,  but  the  whole  force 
of  the  «un  y cos  37^:  and  also  that,  a.s  the  moon's 
declinalHH),  43  hours  afler  an  ecjuinoctial  Hyzyp:y,  is 
about  22*,  it  is  not  the  whole  force  of  the  moon  that  is 
tiy  Newton  concernetl,  but  the  whole  force  of  the  nuKw  x cos*  22°. 
apparently  These  corrections  appear  to  us  inconsistent  with  what 
rmneoiM.  ha.s  pone  before : for  if  the  tides  are  incrcusinp  from 
the  accumulatet)  action  of’ the  sun  and  muon  durinp  a 
loop  time,  it  seems  clearly  inaccurate  to  correct  the 
results  of  observation  for  (he  places  of  those  bodies  at 
the  very  instant  of  observation.  Then  he  observes 
that  the  mf>on  is  not,  at  syzypies  at  her  mean  distance. 
All  corrccikms  applied,  he  finds  that  the  force  of  the 
miKHi  is  to  that  oi  the  sun  as  4*4815  to  I : and,  there- 
fore,  as  the  sun’s  force  would  raise  the  water  ) foot,  1 14 
inches,  the  moon’s  three  would  raise  It  B feet,  8 inchea 
This,  he  remarks  hi  amply  sufficient  to  account  for  all 
the  motions  of  (he  (ides. 

(IB.)  The  proportion  of'  the  rnooii's  tidal  force  to  (he 
sun’s  tidal  force  Is  used  by  Newton  (as  a different  value 
found  in  nearlv  the  same  manner  has  been  use<i  by 
I.japlace)  as  the  basis  on  which  he  calculates  the  moon’s 
mass  for  applicatimi  to  other  parts  of  the  theory  of 
pravitatioii.  We  ^hall  see  prounds  hereafter  for  ques- 
tiuninp  the  propriety  of  this  C4iicu]ulioti. 

(19.)  Assuminp  that  Newtoji  intended  here  (as  he 
has  done  in  several  parts  of  Optics)  only  to  ezhibit,  as 
far  as  he  was  able,  prounds  for  a numerical  calcula- 
tion relatinp  to  the  subject  of  Tides,  but  not  bearinp 
directly  upon  any  of  its  specific  phenomena,  we  must 
allow  that  (in  spite  of  the  apparent  inconwstenev  of  his 
correcthms)  it  is  a wonderful  first  attempt,  ^liat  it 
had  no  further  meaitinp  will  be  suffiv-ieiitly  evideut,  not 
only  from  the  prop<milion  alreaily  cited,  lib.  1.,  prop. 
66,  cor.  19,  but  also  from  ou  examination  of  his  24th 
proposition  of  the  third  book,  and  the  first  corollary  of 
nis  27th  proposition.  In  these  he  has  treate<l  the  peiie* 
ral  explanation  of  the  Tides  as  a matter  of  Wave-theory 
entirely,  (thouph  not  without  errors,)  particularly  hi 
regard  to  the  interference  of  semidiurnal  tides,  and  in 
explaining  the  small  rise  and  fall  at  some  islands  in  the 
open  sea  by  the  oscillation  of  the  whole  mass  of  water 
between  the  hounding  continents.  Asa  philosopher, 
we  conceive  Newton  to  have  shown  himself  here 
superior  to  his  successors. 

(20.)  In  expUininp  (he  more  complete  equilibrium- 
theory,  we  shall  nut  confine  ourselves  to  the  methods  of 
Daniel  Bernoulli,  or  any  other  writer,  but  shall  pre!>^it 
(he  theory  in  the  form  which  appears  most  convenient. 
The  problem  which  we  shall  ccmceive  to  be  presenteit 
to  us  for  solution  is  this:  suppose  the  earth  to  be  a 
|wnbl^  of  spherical  solid  nucleus,  either  homogeneous,  or  coii- 
i!)f«^”****  *'****"IC  * series  cd’  spherical  concentric  strata,  (each 

stratum  having  the  same  density  and  the  auue  thick- 
ness in  iU  whole  extent.)  which  nucleus  U covered  with 
water  : mad  suppose  the  disturbing  forces  of  (he  sun 
and  mcKHi  to  act  upon  (he  water  : to  find  (he  shape 
which  the  water  will  u.ssume. 
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(21.)  We  have  designedly  used  the  word  tpherifttl  Ti4m  and 
for  (he  fijrm  of  the  earth,  b^ause  the  investigation  of  ^s’’***- 
the  alteration  produced  in  the  form  which,  if  undis-  ' 

turbed,  would  be  si)heri>klal,  would  prove  rather  ’ ** 

1 » , 1 1 » I . 1 eame  on  a 

troubicMime,  aim  would  lead  to  no  result  which  we  apiierical 
shall  not  obtain  without  it.  As  the  earth's  ellipticity  e*rtb  a*  an 
is  small,  (the  difference  between  iw  nuijor  axis  and  its  ■ •pkrroid. 

minor  axis  being  only  about  of  either,)  and  as  the 

whole  elevation  of  the  water,  on  the  equilibrium- 
theory,  is  but  a few  feet,  the  reader  will  have  no 
difficulty  in  comprehending  that  the  tidal  elevation  of 
the  water  on  the  sphennd,  though  without  doubt 
iHeoreticallv  diffi'rent  from  that  on  a sphere,  will 
practically  difier  by  a quantity  which  is  quite  insen- 
sible. In  the  same  manner  the  reader  will  understand  Thr  tide 
that,  supposing  the  water  (u  be  disturbed  by  (he  action  prodoee*! 
of  the  sun,  ami  supposing  (he  action  of  the  moon  to 
be  then  introduced,  the  additional  disturbance  which  it 
will  cause  will  be  (as  far  as  (he  senses  can  discover)  rie«  the 
(he  same  as  it  would  have  caused  if  it  hod  acted  on  ume  a*  if 
water  not  disturbed  by  the  action  of  the  sun. 
thus  the  whole  disturbance  which  tlie  two  luminaries 
will  produce  upon  the  water  .surrounding  a spheroidal 
nucleus  will  be  found  with  sufficient  accuracy  by  in- 
vestigating the  disturbance  which  each  iff  (hem,  sepa- 
rately considered,  would  produce  in  the  water  sur- 
rounding a spherical  nucleus,  and  by  adding  those  two 
disturbances  together. 

(22.)  Our  first  effiirt  will  now  be  directed  to  the 
estimaiiun  of  (he  disturbing  force  of  the  sun  upon 
the  water.  We  shall  use  the  following  notation 

K,  the  mean  density  of  the  earth’s  spherical  nucleus : 

R,  its  radius. 

A*,  the  density  of  the  water ; r,  the  radius  of  the 
external  spherical  surface  of  the  water  when  undis- 
turbed bv  the  sun  and  moon. 

(The  density  is  supposetl  to  be  estimated  by  the 
acceleration  which  a cubical  unit  of  matter  acting  by 
its  attraction  during  a unit  of  time  will  produce  in  a 
body  whuiie  distance  Is  the  unit  of  distance : the 
velocity  and  acceleration  being  referred  to  the  name 
units.) 

K,  the  whole  mam  of  the  earth  and  water. 

g,  the  numerical  expremion,  referreii  to  the  same 
units,  for  the  acceleration  which  gravity  at  the  earth’s 
surface  causes  in  bodies  fulling  freely. 

X,  y,  z,  the  rectangular  coordinates  of  any  point  in 
the  fluid,  the  centre  of  (he  spherical  nucleus  being  the 
origin,  and  z being  parallel  to  the  line  joining  the 
centres  of  the  sun  and  the  earth. 

D,  the  sun's  distance : D«,  the  sun's  mean  distance : 

P,  the  sun’s  parallax  : P,,.  the  sun’s  mean  parallax : 

T,  the  periodic  time  of  the  earth’s  revulutiim  round 
the  sun,  or  the  length  of  a sidereal  year:  S,  the  sun’s 
masK,  estimated  by  the  acceleration  which  it  will  pro- 
duce (in  the  same  itiatiiuT  as  for  (he  density,  above). 

O',  the  moon's  distance:  D.,  the  moon’s  tiieaii  dis- 
tance : P',  the  moon's  parallax  : P'.,  the  muon’s  mean 
parallax : ly,  the  perii^ic  time  of  the  moon’s  revolu- 
tion round  the  earth : M,  the  diuihi's  moss. 


Actual 

(23.)  The  distance  of  the  sun  from  the  point  whose  co-ordinates  are  x,  s,  » — *)*}»  fhe 

attraction  of  the  sun  upon  that  point,  according  to  the  law  of  grav  itation,  is  — force  is  in  the  ^ 

the  water. 
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T14c«  Bod  directimi  of  the  line  drawn  from  the  point  in  question  to  the  sun.  Our  etpreMion  for  this  force  sup|xnes  it  to  be  »iul 
^»ve*  csliintttctl  ms  an  accelerating  force  ; the  statical  prewure  vihich  corresponds  to  it  may  be  resolved  into  three  pres- 

aures  in  the  directions  of  z',  and,  by  the  principle  that  accelerathms  of  a given  particle  are  proporlkmal  to  ^ 
the  pressures  which  cause  them,  the  accelerating  forces  which  act  in  these  directitms  may  be  deduced  from  the 
given  accelerating  force  by  the  sanie  laws  of  resolution  os  those  for  statical  pressures  Thus  we  find  for  the  bHum> 
resolved  parts  of  the  sun*s  accelerating  force  on  the  particle  iu  queslkiu,  Th<-urjr  of 


In  the  direction  of  x 


In  the  direction  of  y 


In  the  direction  of  s 
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-)'}r 


E*|»a-  (24.^  Now  the  pronoriion  of  the  earth’s  radius  to  the  distance  of  the  sun  is  extremely  small ; and  the  value  of 

«U>u«of  X V z 

the  exprr«>  • or  i*  necessarily  smaller.  It  will  be  allowable,  therefore,  to  exjmnd  these  expressions  approximalclv, 

«iODb  DUD 

retaining  no  higher  powers  of  x,  y,  2,  than  the  accoiid.  (Indeed  these  latter  terms  are  wholly  insensible  fur  the 
sun;  and  we  retain  them  only  because,  in  the  expresaous  which  we  shall  infer  by  analogy  fur  the  forces  of  the 
moon,  they  may  be  considered  sen.sible.)  With  this  restrictiun.  observing  that 


12:*— 3r*— V( 

2D*  ( 


we  have 


Suns  force  in  the  direction  of  j “ 


3Sre 

TF 


“Sy  3Sye 

Sun’s  force  in  the  direction  ofy  — ~ ~ ’"yy'' 

„ . . .....  , S 2Se  S(6r*-3r*-3y0 

Sun  s force  m the  direction  of  z =0;+  |5»  H 2D*~  — ‘ 


Di4turbinj{  (i?5.)  These  expressions  represent  the  to/to/e  force  of  the  sun  upon  any  particle.  But  it  is  evident  that,  to 
of  find  the  force  which  disturbs  the  form  of  the  water  in  reference  to  the  position  of  the  earth,  we  must  not  use  the 
wonrTPfT  force  of  the  sun  upon  any  particle,  but  the  exceu  of  the  sun’s  force  on  the  particle  above  the  sun’s  force 
]nrticle.  ^ the  centre  of  gravity  <rf*  the  earth.  In  ortler  to  find  the  sun’s  force  on  the  centre  of  gravity  of  the  earth,  we 
must  multiply  each  particle  of  the  earth  by  the  force  which  acts  upon  it;  we  must  add  together  all  these  pro- 
ducts, and  we  must  divide  tbe  sum  by  the  sum  of  all  the  particles  of  the  earth.  Now,  using  the  expressions 
above,  (which  apply  to  the  earth  as  well  as  to  the  water,)  we  may  easily  see  that,  if  we  multiply  each  particle 

of  the  earth  by  the  force  ”0i"»  “*^d  add  all  the  products  together,  the  sum  will  be  0,  because  for  every  particle 

which  has  a certain  positive  value  of  x there  will  be  another  particle  havHng  an  equal  negative  value  of  x,  and 
their  pro«lucU  will,  when  added,  destroy  each  other.  The  same  remark  applies  to  the  terms  depending  on  y, 


jz.  and 


But  it  does  not  apply  to  the  term  or  to  that  depending  on  j*,  y*,  and  j". 


(26.)  Now  ibr  the  term  we  have  only  to  remark  that,  upon  multiplying  U by  each  of  the  particles,  addiog 


all  the  products,  and  dividing  the  sura  by  the  sum  of  the  particles,  we  aguin  obtain  — For  the  other  terms  we 

may  proceed  thus : — The  sura  of  all  the  proilucts  of  each  particle  by  its  \*aiue  of  2*,  throughout  the  sphere,  will  be 
the  same  as  the  sum  of  the  products  of  each  particle  by  its  v'alue  of  x*  or  y’,  because,  supposing  the  sphere  at 
one  time  divided  by  planes  perpendicular  to  r,  and  at  another  time  by  planes  perpendicular  to  x or  y,  the  bcc> 
tions  for  similar  values  of  x,  y,  or  x,  will  be  similar.  The  sum,  therefore,  for  6x*  will  be  equal  to  that  tor  3x*+ 
Sy*,  and,  therefore,  that  for  62*—3r*— 3y"  will  be  0.  The  only  remaining  term,  therefore,  Ibr  the  sun’s  force  on 

g 

the  centre  of  gravity  of  the  earth,  ia  in  the  direction  of  z. 

(27.)  Subtracting  this  term,  therefore,  from  the  force  in  (he  same  direction  upon  the  particle  under  considera- 
tion, we  have  the  following  expressions  for  the  sun's  disturbing  force, 


In  the  direction  of  x 
iu  the  direction  of  y 


— Sx  3Sxr 

D^' 

— Sy  SSyi 

^ D^ 
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In  the  direction  of  s 


+ 2Sr 


2D« 


T»'’ef  M>d 
Ware*. 


(28.)  We  «>hall  now  proceed  to  investigate  the  form  which  the  water  covering  the  solid  nucleus  vrill  receive  from  The  den 
the  action  of  these  force.s  in  addition  to  the  attraction  of  the  nucleus  and  the  mutual  attraction  of  the  particles  of  nt^efthe 
water.  And  first  we  may  remark  that,  if  the  .attraction  of  the  particles  of  the  water  is  insensible,  (or  if  the  den-  *«p' 
sity  of  the  water  is  insensible  in  comparison  with  that  of  the  nucleus,)  the  problem  is  very  simple.  Referring  to 
our  Treatise  on  the  Figurb  or  tub  Earth,  section  2,  article  7.,  we  find  that  the  condition  for  the  pos.sibilily  of  >Uthetna- 
equilibrium  of  the  water  is  that  Xiir-f  shall  be  a complete  diiierential,  or,  in  more  correct  language,  ticsl  candi- 

dU  dU  which 

that  it  shall  be  possible  for  us  to  find  some  function  U,  such  that  -;-=X,  :?Y,  -r-  =Z ; X,  Y,  Z,  being  the  determine 

dx  dy  di  ' ,he  f„TO  of 

whole  forces  in  the  directions  of  jr,  y,  r.  lu  article  9.  of  the  same  Treatise  it  is  shown  that,  when  the  forces  are  the  6uid 
produced  by  attraction  to  any  number  of  particles,  this  cemdition  is  always  satisfied  ; and,  therefore,  it  is  satis-  when  in 
fied  here  (which  will  also  be  easily  seen  on  substituting  the  eipressions  which  we  shall  immediatclv  exhibit). 

In  article  8.  of  the  same  Treatbe,  it  is  proved  that  the  form  of  the  external  surface  will  be  determined  by  making 
Xdj+Ydy4-Zt/2=0,  or  U=C.  To  apply  this  now,  we  must  add,  to  the  expressions  above,  the  resolved  parts 
of  the  attraction  of  the  nucleus.  That  attraction  is  the  same  as  if  all  (he  matter  of  the  nucleus  were  collect^  at 

its  centre;  and  it  is,  therefore,  — , — The  resolved  parts  in  the  directions  of  t,  y,  ore  respectively 


4r 


R’Kx 


4ir 


3 *(x‘+y«-|-s'>|’ 


R*Ky 


3 * (x^-ry^+c*)!* 


4w  R^Kj 

3 f^’>r 


Hence  the  whole  forces  acting  mi  any  particle  of  the  water  are 

R*Kr 


— =X=-— 

‘ " 3 ’(T-+y* 

R'Ky 


.5^. 

D*' 


3S/X 

D* 

.®5 

\y 


Prom  these  we  easily  find 


— =Y  = — — - _ _ 

dy  3\i»+y’+s’)\' 

di~  ~ 3‘C.t'+y*+t*)l'‘'r>*''’  2D‘ 


„_4»  R‘K.  . S(2i*— r*— , S(2e*— 3x'»— 3y*i) 
^~3'(jt*+/+**)»‘''  8D*  '*■  aih 

and  (he  equation  to  the  eilemai  surlacc  of  the  water  will  therefore  be 

R-K  S(2x«-T«^y»)  S(2x*-Sx'*-3y*2) 
2J>  2D* 


c-h 

. 3 ■ (x*+y‘  + i')* 


Equation 
to  the  »up- 
face  of  th« 
wai«r. 


We  may  remark,  that  the  very  same  equation  would  have  been  obtained  if  we  hat!  conKidered  only  (he  dis- 
turbing force  which  acta  in  the  direction  of  a tangent  to  the  Earth’s  surlkce.  For,  the  equation  which  we  have 
used  for  the  external  surface  amounts  to  (his,  that  the  whole  force  is  perpendicular  to  (he  external  surface. 
Therefore  the  inclination  of  the  aur&ce  of  the  water  to  the  surface  of  the  sphere  will  depend  entirely  on  the  pro- 
portion of  the  tangential  force  to  the  force  directed  towards  the  centre  of  (nc  sphere.  The  only  tangential  force 
is  the  tangential  disturbing  force,  which  must  therefore  be  retained  ; but  (he  force  directed  to  the  centre  of  the 
sphere  consists  of  the  attraction  of  the  sphere  and  the  minute  disturbing  force  ; and  U is  iiidifierent,  for  (he  inclbia- 
tkm  of  which  wc  have  spoken,  whether  we  retain  that  minute  portion  or  not.  If  we  retain  it,  we  consider  all  the 
forces;  if  wc  omit  it,  we  use  no  disturbing  force  but  that  which  is  tangential.  We  shall  see  hereafter  that  a 
similar  rule  is  true  when  we  consider  the  forces  producing  the  motion  of  the  sea. 

(29.)  Since  the  difference  of  the  form  from  a spherical  form  will  be  exceedingly  small,  we  may  for  Ex}>aiiatoB 
(x*-l-y*+**)*,  which  is  the  distance  of  any  point  at  the  surface  from  the  sphere's  centre,  put  r + tf  (then  q is  the 
elevation  of  the  water  above  the  height  which  it  would  have  had  if  undisturbed  by  the  attraction  of  the  sun):  aifTor  little 
and  ill  substituting  this  expression  in  the  first  term  on  the  right  hand  side  of  the  equation  we  may  neglect  the  from  a 
square  of  y ; and  in  substituting  it  in  the  factors  of  the  other  terms,  which  are  exce^iugly  small,  we  may  omit  ephrre 
q entirely.  In  these  small  terms,  therefore. 


2i*  - y»=  2f  • - (?^B*)  5=  Sr»  - r*, 

i(2**-8r*-3y*)=j|2i*-3(T--x*)}  = j(52*-3r’); 


and  in  the  larger  term 


1 _ 1 . 

(x*+y'+s*)*  r+7 ' 


9 

V‘ 


Substituting,  the  equation  becomes 
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St’C  3r>  II 
4.K-K  ■'■4tR'K  V 


S(3i»-r*)  Si(5»»-3r’)\ 


2D* 


2D‘ 


which  will  be  mnre  cmivetiictulv  written 


Wave*. 
Seet.  n. 

EquUi. 
briom- 
Thieorv  of 
Tidet. 


jS(3r*-r*)  .S.-(5=*-.1f*)t 

t~w“  + — av"”}- 


(30.)  In  order  to  determine  the  value  of  C,  we  muHt  obfierve  that  the  whole  volume  Includeil  within  (he 
eitemal  surface  of  the  water  ta  equal  to  the  sphere  whose  radiua  ia  r,  and  therefore  if  we  estimate  the  sum  of  all 
the  quantities  of  water  which  are  raised  above  the  aurfiice  of  the  sphere,  (depressions  below  the  surface  bein^^ 
considered  ne^tive,)  that  sum  will  = 0.  Now  conceive  that  there  is  traced  U|>on  the  surface  of  the  sphere  a 
series  of  circles  at  small  distances,  resembliiit;  the  parallels  of  a terrestrial  ^iube,  the  poles  of  all  the  circles  bein^ 
at  the  point  which  i»  nearest  to  the  sun,  or  2 havinj;  the  same  value  through  the  whole  circumterence  of  each 
circle.  I^et  0 be  the  an^le  imule  by  the  axis  of  z with  the  line  drawn  from  the  centre  of  the  sphere  to  any  p<jinl 
of  one  of  these  circles,  the  similar  aiifrie  for  the  next  circle.  The  surface  of  the  sphere  included  between 
these  two  circles  will  s^e.rsin  9.  rl9  nearly,  and  therefore  (he  volume  of  water  elevati^  above  that  rin|?  U{H>n 
the  sphere  r=2T.q.r*sin6.J0 nearly  ; which,  since  2=rcos0,  is  ss—‘2xqr.lz  nearly.  We  have, therefore,  to  find 
the  sum  of  all  the  values  of 

_2,C'r  i— 65-  + -W—  / 

or  to  find 

-f  9,r-r-^  C ■ S(.V-3r’0^ 

2H*kJ,I  2D*  2D*  f 


lhroU|t)uhf  wVifile  MImt  of  Ihe  sphere;  that  is,  between  Ihe  limits  i=—r,r=+r.  The  value  of  this  inteffml 
' ' ' k'e  have  C*=0,  ami  therefore 

.3r*  )S(.3i*-r*)  . Sr  (3l*-3r*)( 

’~4vB*K  I 2D*  21>  J’ 

0-3)}. 


is  — 4TC'f*.  Making  this  =0,  we  have  C'=0,  and  therefore 

for  the  ele- 
valioD  of 
tb«  W4Uf. 


+ 5|;.:co*e(5c.os*« 


(31.)  In  order  to  put  this  expresdon  into  a form  adapted  to  numerical  computation,  we  must  deliver  it  from 

the  quantities  K and  S.  First,  to  remove  K : since  is  the  volume  of  the  nucleus,  - — ^ — - is  its  moss, 

expressed  by  the  nccelcratum  which  it  would  cause  at  distance  1,  as  we  have  assum^  in  (22.);  and,  therefore, 
4t  U*K 

— ^ acceleration  which  it  would  cause  at  the  surface  of  (he  water ; but  this  oocelerotion.  being  that  of 

3r* 

ordinary  falling  bodies,  n>  expressed  by  therefore  — Secondly,  to  remove  S.  In  our  treatise 


on  Phtsical  AsraoNOMT,  page  655,  equation  (21.),  it  is  shown  that  T= 


2s-. 


; which  will  be  expressed 


^(M  + m)* 

in  the  notation  of  (his  Treatise  if  we  remark  that  a is  the  mean  distance  of  the  revolving  body  =1)„ ; ami  that 
M + m is  the  sum  ol  the  masses  of  the  two  bmlies,  which,  as  the  earth  is  very  small  in  comparison  with  the  Sun,  will 

not  sensibly  differ  from  S.  T is  the  periodic  lime  =r  1 year.  Thus  , or  ^ i therefore. 


S /D,V  4t*  r . « , 

0 ] • 0-— sm  P.  Thus  the  expression  for  q becomes 


^ ’ 


2»*r« 


/ D V 


Rlcrstion 
expnHteii 
in  a form 

roSioo.  Th*>*  expression  is  in  a form  entirely  fit  for  calculation ; it  is  only  necessary  to  remark  that  the  same  units  must 
be  used  t' ' — * --  - . • . . . . .... 


r must 


icd  throughout  ; thus,  if  g expresses  the  acceleration  in  inches  protluced  by  gravity  in  one  second  of  lime, 
St  be  expressed  in  inches,  anil  T in  seconds  of  time.  To  avoid  the  inirMluctkm  of  very  large  numbers,  we 


may  make  use  of  the  elements  of  the  moon's  motion.  The  some  equation  of  Physical  Astronomy  (neglecting 
the  perturbations  of  the  moon)  gives  us  T‘= ; — --  Let  the  moon’s  mass  be  — part  of  the 


4t  R*  K 


+ M 


J 
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W » 4tR*K  , 

SerJ,  U.  O'*  ” = “*““15 * T^= 

Kqai* 
librium* 

Thfwry  o( 

Tide*. 

— and 


2t.D’J 


3r* 


r-j^i 


from  which  -—„  •—==—— 

4tR*K 


I + i,  ^ r* 


n/^V('-t) 

T*  /■  1 \ r*  /r  \* 

7=^,-t  1+— J.  jjT-,  ’■■(■{f  ) .i3co»*9-l  + *uiP.cose(3co«'9-3)} 

. (»in  . {3 cos' 9— 1 + sin  P.cos9(3  cos' 9—3)}. 


Jt'D.; 


_n+l /ty 

> 2n 


Tid«^  and 
Ware*. 


If  we  suppose  the  moon's  mass  — of  (he  earth,  ami  {five  the  voJucs  commonly  adopted  for  the  other  quonttlles, 
this  becume.s 


RI  /D  \* 

57^1'yx'>01)00<>m)x^ co»*fl-3;}, 

where  the  earth’s  mean  semidiameter  is  expressed  in  English  feet.  Performing  the  numerical  computation 
upon  either  of  these  expressions  the  lormula  becomes 

/ D V 

(j^0*2710  fool  ) .{3cos^0— l+sin$'’*7.co*  $ (5  cos*©  — 3)|, 

or  =0*2710  fool  x ("  ) X(3ccra*fl-I), 


CalmlaliDO 
of  the  eli'« 
TStidU  of 
the  wsttn 


the  lost  part  of  the  preceding  formula  being  quite  Insen^bte^ 

(32.)  Omitting  for  the  present  the  coiiai’lcration  of  the  factor  * which  never  dilTers  much  from  I,  we 

find  that  the  greatest  positive  v'alue  of  the  formula  (denoting  elevation  of  the  water)  occurs  when  0=0,  or 
AsslBO^,  for  which  cases  3cos*0— 1=2,  uiul  the  elevation  of  the  water  =0*542  foot.  Now  0 is  the  angle  con- 
tained between  the  line  drawn  from  the  earth’s  centre  to  the  sun  and  the  line  drawn  from  the  earth’s  centre  to 
any  poiut  on  the  surface  which  is  under  comdderatioii.  Consequently,  the  value  0=0  belongs  to  that  ])oint 
of  the  earth’s  surface,  or  of  the  sur&ce  of  the  water,  which  is  imnti^iatrly  under  the  sun ; and  the  value  0=  IROP 
belongs  to  that  point  of  the  .surfa^  of  the  water  which  is  farthest  from  the  sun.  The  Kuirs  action,  therefore,  Orenteat 
would  raise  the  water  0*542  foot  on  that  side  which  is  next  to  the  sun,  and  also  on  that  side  which  is  farthest  elevation, 
from  the  sun. 


(33.)  The  greatest  negative  value  of  the  formula  (denoting  depression  of  the  water)  occurs  when  0=00’,  for  Gmtrtt 
which  ease  3 coW 0 — 1 = ^1,  and  the  depreasion  of  the  water  is  0*2710  foot.  Now  0 is  =00*^ for  all  those  depremua. 
parts  of  the  surface  of  the  water  which  are  determined  by  making  a plane  to  pass  through  the  earth’s  centre 
perpendicular  to  the  line  joining  the  earth’s  centre  with  the  sun.  The  sun's  tic.ion,  therefore,  would  depress 
the  water  0*2710  foot  in  the  tone,  surrounding  the  earth,  which  is  interniefliate  between  the  imiiit  under  the 
Run  and  the  point  that  is  farthest  from  the  suit. 

(34.)  It  appears,  therefore,  that  the  elevation  of  the  water  produced  by  the  sun  on  one  part  of  the  earth, 
where  the  elevation  is  greatest,  is  double  of  the  depresskm  pri>dueed  on  other  parts  where  the  depres.tion  is  * 
greatest.  Suppose  now  that  the  water  always  awtumes  the  form  which  wc  have  found,  and  that  the  earth 
revolves  within  the  coating  of  water.  ('Phis  supposition,  absurd  as  it  is,  is  the  only  one  upon  which  it  is 
possible  to  apply  the  equilibrium-theory.)  And  suppose  on  observer  to  be  stationed  upon  a small  i^^Iand 
projecting  above  the  water,  and  to  watch  there  the  rise  and  fall  of  the  surface  of  the  water.  To  fix  our  ideas, 
suppose  the  earth’s  axis  of  revolution  to  be  t^rpendicular  to  the  line  joining  the  sun  ami  the  earth,  and  suppose 
the  observer  to  bo  at  the  earth’s  equator.  Then,  In  the  course  of  a revolution,  he  will  be  carried  succes-sivcly  Eieraikin 
through  the  ptnnl  which  U nearest  to  the  sun,  through  the  xone  intermediate  between  the  point  nearest  to  the 
sun  and  the  point  most  distant  from  it,  through  the  point  most  distant  from  the  sun,  again  through  ^be 
intermediate  zone,  and  to  the  point  which  ia  nearest  to  the  sun.  He  will,  therefore,  have  been  carried  twice 
through  the  part  where  the  elevation  is  greatest,  and  twice  through  the  part  where  the  depression  is  greatest. 

The  greatest  elevation,  as  wc  have  found,  Is  double  of  the  greatest  depression.  From  this  circumstance  many 
persons  have  Imagined  that,  in  all  (Ides,  under  all  local  circumstances  whatever,  the  line  of  mean  water,  or  the 
line  at  which  the  surface  of  the  water  would  stand  if  undisturbed  by  tidal  action,  is  to  be  found  by  taking  a 
line  whose  height  above  low  water  is  one-third  of  the  height  of  high  water  above  low  water ; so  that  the 
elevation  of  high  water  above  that  line  will  be  double  the  depression  of  low  water  below  it.  This  (as  wc  ^all 
afterwards  show)  is  iucunsistent  with  the  laws  of  Waves  on  deep  water,  upon  which,  without  doubt,  the 
phsnumena  of  Tides  depend  entirely:  but,  moreover,  it  is  inconsistent  with  the  equilibrium-theory  itself. 

For,  to  ascertain  the  mean  height  of  the  water,  wc  must  nut  sup])os«  the  sun  and  moon  actually  removed  from 
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our  Hvstem,  but  we  inusl  KUppo)«  an  etHimation  to  W imule  of  the  tbrm  which  the  water  would  asHume  under  Ti4f#«jid 
the  HCtiim  of  their  mean  forces ; and,  cun*iderinp:  this  tie  the  mean  wale  of  t>ie  water*  we  must  ctunpare  the 
disturbetl  slate  with  this,  in  order  to  uKCcrUiiii  the  true  vaJuc  of  the  disturbance  from  mean  state.  Now  the 
meiui  elevalimi  of  the  water  at  our  ima^iury  island*  under  the  suii*s  mean  action*  will  evidently  be  found  by  * 

su]iposiii^  the  earth  to  turn  uinfurmly  round,  by  taking  the  actual  elevation  of  the  water  in  each  momentary  Ubriom- 
position,  and  by  taking;  the  mean  of  all  thoiie  actu^  elevatiuna.  Putting  A for  the  cuclficient  0'2710  foot  of 

/D  V ...  . Tidca 

I,  the  elevation  of  the  water*  above  the  )Kr>itioii  which  it  would  have  ha<l  If  no  sun  existetl,  is  "* 


A (3cos*  d—  1)  : ami  if  the  sphere  turns  unifornily  round,  B will  piisa  unitorinly  through  all  the  valu^  from  0 
to  'It : wc  have,  therefore,  to  find  the  mean  of  all  the  values  of  A (3  cos’fl — 1)  when  d increases  uniformly  from 

0 to  2s-.  Putting  it  under  the  form  A (I+co«2fl)  — 1 1,  or  A |- +- cos20 1,  tuid  reniarkiiif^  that,  while  Q 

\ 

incresuies  from  0 to  2v*  cos  29  t^oes  through  equal  positive  and  neftative  values  the  mean  is  And  this  is  the 


EievRiinQ 
produced 
by  the 
tnnou. 


elevation  of  the  water  under  the  action  of  the  sun's  mean  force.  Subtractlnf^  this  from  the  actual  elevation*  or 
A(3cos*e — 1),  we  have  lor  the  elFect  of  the  perhxlic  tidal  force  A ^3 cos’9—^^  The  g;r«Uest  tidal  eleva- 

3 

lion  is  found  by  making  9=;0,  or  1&0°*  or  cos*(?=:  1,  and  is  therefore  ^ • the  greatc«t  tidal  depression  is  found 

3 3 

by  milking  9=9!'^,  or  cik©=0,  which  give«  tidal  deration  =— Ax g,  or  tidal  depression  =r.Vx|.  The 


greale^l  tidal  elevation*  and  the  greatest  tidal  drprr-'ion,  are  therefore  ei|ual,  even  on  the  equiIibirium>theory. 

(35.)  We  shall  now  proceetl  to  investigate  the  effect  of  the  moon  U}xm  the  water,  still  supposing  the  density 
of  the  water  to  be  iiisignifioaiit  in  comparison  w itli  that  of  the  earth.  The  evpreseiimi  of  (30,)*  tnu/o/tr  mutanHUy 
will  apply  to  the  elevation  producetl  by  the  moon  : supposing  here  that  (f  Ls  the  angle  between  the  line  drawn 
from  the  eorth's  centre  to  the  point  uiuler  consideration,  ami  tlu  line  drawn  Ifum  the  earth's  centre  to  the  moon. 
Putting  q'  iHen  for  the  elevation  produced  by  the  miMin* 


Eleratioa 
a little 
^rrptter  <m 
the  Ridr 
next  to  the 
moon  than 
on  Ihr 
oppautc 
aide. 

ItlTTRli^p. 
tion  tup. 
p<«ine 
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ioiignifl- 
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’'=i7W  + } 

4w 

To  reduce  this  to  calculaiiun  we  must  remark  that— R’K=catth’s  n>o«*=nx  M;  and  therefore 
3r*  M r*  1 / r V / D' 1 / .V  /D’ V 


The  numertail  value  of  this  depeiiils  entirel,?  upon  the  value  of  n,  or  the  pro|iortiDU  of  the  earth’s  mass  to  the 
moon’s.  If  (a«  we  supposerl  heforc)  «=HU,  and  r=  30900000  feet,  the  expression  becomes 

57'.  1"^.^^  ) |3cO8*0'-l+(8in57'.l")^co8»’.  (5cos’  9'-3)J 

=0'59j9  foot  xf^r')x^3  cos*  O’-  1 ^+0'0100  foot  cos0'.(5  cos’O’-S). 


If  we  Kup]K)sed  the  moon's  matis  to  be  Vr  earth*  (which  is  very  nearly  the  supposition  of  Newton,)  the 

numerical  coefficients  would  be  respectively  1*1918  foot  and  0*0200  foot.  'ITie  pKa>noinena  of  nutation  fusing 
the  mirabera  in  the  Fiovue  or  the  E*rtb*  page  235,  and  sup|)OHtng  ^ =5?^^  g^ve  n=82. 

Whichever  of  these  valucH  of  «,  or  of  any  intermediate  to  these  two,  we  decide  on  adopting,  it  is  clear  that 
the  lost  term  of  the  formula  is  insignificant ; its  greatest  numertail  values,  when  n=S9,  being  ± 0*02  foot. 
We  sliall  therefore  omit  the  consideration  of  it  in  future.  W'e  may  remark  that,  theoretically  considered,  its 
meaning  U that  the  water  is  raised  a little  higher  on  the  side  next  to  the  moon  than  on  the  side  most  distant 
from  the  moon.  For  when  </=0,  cos  O’  is  positive*  and  the  term  cos  6^  (5  cos* ft'— 3)  is  numerically  added 
to 3 cos* 9'— 1,  which  is  also  positive:  but  when  9'=18tT,  cos  0' is  negative,  and  the  term  cos  ff  (5  cos*  O'  — 3) 
is  numerically  subtracted  from  3 cos*  f/ — 1,  which  U pimtive.  in  intermeiliate  xone*  cos  0'=O*  and  the 
height  of  the  water  is  not  altcrevl  by  this  terra. 

ly 

(36.)  We  shall  defer  the  cvoiuination  of  the  effects  of  the  variations  of  of  the  composiltoo  of  the  effects  of 

the  sun  and  moon,  and  of  their  pusiiiona  in  declination,  &c.,  and  shall  proceed  to  investigate  the  elevation  of  the 
water  on  the  Huppositiuii  that  the  dematy  of  the  water  is  not  insignificant  in  cmnparisnn  with  that  of  the  earth. 
The  inoiUficatian  which  this  prfxiuces  in  the  theory  is,  that  the  attraction  of  the  water  upon  its  own  particlea  must 
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be  fouiuL  The  problem  now  l>ecomes  very  similnr  to  lhat  of  the  Fipire  of  the  Earth,  and  we  sliall  9oU  c i:  in  the  Tid«i  and 
fiamc  way,  uuiuely,  Myiithericaily,  by  auppoitint;  the  form  to  be  ^pheroidah  and  showinj^  that,  with  proper  pro.  Warcf. 
portion  of  the  axett,  the  equniiontt  of  e<|uiUl>nuni  will  be  satiHfied.  For  (he  devcIopmentK  of  the  Ibrnmlo!  ^ 
ret^ubile,  we  !dmil  refer,  for  the  inoitt  ]>art,  to  the  article  on  the  Fiuokk  op  the  Earth. 

(37.)  We  shitll  uiwume,  then,  lhat  the  form  of  the  external  surface  of  the  water  is  that  of  a prolate  spheroid^  ^f<=tho<l  of 
its  axis  being  directe«i  to  the  sun  (omitting,  for  the  present,  the  fiwces  ol‘  the  moon).  And  we  shall  consider 
that  the  forces  which  act  on  the  water  are,  the  attraction  of  the  spherical  nucleus,  the  attrnctiou  of  the  water, 
whose  interior  boundary  is  spherical  and  whose  exterior  boundary  U spheroidal,  and  the  disturbing  forces  of 
the  son  found  in  (27.).  As  the  attractions  of  the  particles  of  water,  as  well  as  all  other  attractions,  satisfy  the 

ccHidition  X=“,  Y=— , Z=:^,  it  will  only  be  necessarx-  for  us  to  determine  the  forces  which  act  on  the 
ax  dif  d2 

particles  at  the  surface,  to  find  from  them  the  expression  for  U,  to  form  the  equation  U=C  for  the  exterior  .sur- 
face, and  to  try  whether  this  equation  can  be  made  to  coincide  with  the  ussiume<l  sphercndal  etjuation. 


■ ligation. 


(38.)  The  attractiiKi  of  the  water  upon  a point  at  its  surface  will  be  found  by  subtracting  the  attraction  ofa  Aitrsdion 
bulk  equal  to  the  spherical  nucleus  from  the  attraction  of  the  spheroid  of  water  supposed  entire.  li>et  lhcsemuixi.s  of  an  nttire 
of  the  spherokl  m the  directum  of  z,  or  towards  the  sun,  be  6 ; llte  setuiaxes  at  right  migics  to  this  (or  in  the  plane  uf 

of  p,  y,)  b (1  — O-  Comimring  this  with  the  ossumplitm  in  the  Fiul  re  op  the  F^artu,  «cc.  il.  art.  30.,  it  is  evident  '^*^*‘* 
that  the  furmutie  of  article  32.  of  lhat  treatise  will  apply  here,  if  wc  put  for  f,  and  omifThe  terms  depeuding 
on  centrifugal  force.  Thus  we  have,  for  the  attraction  of  the  watery  spheroid  supjmsed  entire, 


In  the  direction  of  j*, 
In  the  direction  ofy, 
In  the  direction  of  r, 


-T* 


40' 
-¥*(■+{  0' 
4'*('-40=- 


The  attraction  of  a sphere  of  the  same  density  whose  radius  is  K would  be 


111  the  direction  of  x. 

3 

X 

(r'+y*  + 5*)i 

la  the  direction  of  y, 

— t Ri 

.V 

(r*+,*+r*)‘ 

In  the  direction  of 

— — A-R* 

= 

3 * 

Subtracting  these  from  the  former  we  obtain  for  the  real  attractions  of  the  water, 
In  the  direction  of  x, 


In  the  direction  of  x, 


''  2 > 

1+4C 

X a J 

4^m 

^ 2 > 
l+-rC 

V * > 

< 4 > 

Attraction 
of  die 

watrr?®- 
Tering  the 
spheriral 
Qucleta. 


(39.)  The  attractinnH  of  the  spherical  nucleus  of  earth  will  be 


lit  (he  direction  of  x, 

4t  X 

_^kr« 

3 (r'+y+r')! 

In  the  direction  ofy, 

In  the  direction  of  p. 

'>R*  ' , 

3 (i*+»‘+r’)i 

Atimctioa 
of  the 
noclrue  of 
earth. 


Combinini;  (hesc  wilh  Ihe  attraclion,  of  the  water  fouiiii  above,  uiitl  with  the  sun's  disturbing  forces  found  in  Whale 
(27 .),  omitting  the  last  terms  of  the  latter,  we  have  force  wbWi 

act*  on  the 

2 1.2' 
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(40.)  The  equulkm  UsC  becomes  therefore 

_4t. 


3"(  i ■••  5 "'ti>+>*+*')*  iiD-'*  * 

fotbV!^  If  we  make  (**+y’4.s*)*s;r+«/,  ami  retain  the  fir>-t  power  of  «y,  only  in  those  terms  which  are  not  multiplied 

f«ee  tie*  . » S . . 

«tuc«a  from  by  i or  — , wc  obtam 
the  forces. 

(r*  , . , 4x  (K-Jr)  R’  4r  (K-i)  R*  . S ^ 

- 3 * |t+  ^ -T-f  +y  — r — T — — ’+iiy 

4t  I (K-t)R’)  tT.f*  4x  (K-A)R'  „ t4it.  S i ^ 

- ,X-  = - -3  C+  |_  {+_jy.| 

The  ctiuation  to  the  prolate  spheroid  is  = or  J*+j/*+2  C(x*-f  y*)  +5*=^*-  And  the  point 

now  to  be  determinetl  is,  whether  this  equation  can  be  matle  to  coincide  with  that  above.  Putting  r + 9 for 
(j'*+y*+2*)*»  *t^td  omitting  q in  the  term  multiplied  by  4".  this  equation  becomes 

r>  + 2r.9=6’-2f(i*+/)=rA*+2f  (r'-r0=i*+4-C  (Si’-Sr')=4’-4-i'-*+4-{(S.-'-r*). 


2r,=A'-^l  +±C^,’  + Insz’-,^): 


and  therefore  in  the  prolate  spheroid 

, xi^  |A.-o+±o 

This  expression  isevidentlyof  thoNitne  form  us  that  found  above  from  thecoodiiirm  of  equilibrium : and  it  will 
to  Im*  pg«.  ^’taetly  coincide  with  it  if  the  two  terms  on  the  right  hand  side  of  one  are  respectively  equal  to  the  two  terms  on 
•ible.  Ihc  right  hand  side  of  the  other.  The  comparLsoii  of  the  first  terms  gives  the  value  of  C ; the  comparison  of  the 
second  terms  gives  the  equation 

•T6^+2i^-Tr+ — 

From  the  latter, 

2D»“‘’‘  { 9 ” 15  ■*' !>  ■ »*  I Sr’  f 

. S 1 

• “ <=2D’'4t  |2A  (k-t)R’) 

3 'iis'*'  3r*  f 

Knipticiiy  The  spheroidal  form  is  therefore  a possible  form  of  equilibrium,  and  the  proportion  of  the  axes  must  be  1 : 1 — C, 
(Wtermlncd  where  C has  the  value  just  found. 

(41.)  The  value  of  found  above  from  the  properties  of  the  spheroid,  is  ~ (3i*-r*)-f  constant ; which  con- 

Mant  will  he  found,  by  the  reasoning  of  (30.),  to  be=0;  and  therefore  9=:;— (Sr*— O.  Substituting  the 

3r 


value  of  4^, 


• 4x{2ih'+5(K-*)R'}' 

I5r*  S 

" 4r)2ir‘+5(K-«R’}'  2D*  ‘ 


S /D  \*4t* 

To  reduce  this  to  a form  fit  for  calculation,  we  may,  as  before,  put  — = f ~ ^ remove  K, 
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Tidci  t!td  remark  that  the  attraction  ia  nenriy  the  same  as  if  the  whole  mass  were  united  at  the  centre  of  the  sphere ; but  TWm  nud 
Wave*. 

the  whole  mas«  (omitting  small  quoiititiea)  is  ~ i(r^— R*)  R*kI:  iU  attraction  on  a point  at  the  surluce  ' 

et.  II.  ” ( I 

^ of  the  water  is  therefore  |jtr  4*  (R  — which  (as  before)  must  be  mnder:^;  therefore  K= 

^ ■■ ^d  the  expression  for  q becomes 


10.*  r* 


('4) 


R* 


(3  COT*  9-1). 


If  the  depth  of  fluid  eurcring  the  ao)id  nueleu.  he  snialh  r may  he  considered  =R,  and  then 


_I0»V/D.V  1 

Vd 


?= 


T*J 


J 


5-?* 

K 


(Scot.*  9-1). 


Hxpre*Non 
forcievs* 
tUm  ill  tb« 
tptwTOid. 


(42.)  When  the  density  of  the  flukl  is  insigniticunt,  -r'.sO,  and  the  expression  for  f becomes 

K 


•> 


ns  we  have  found  before.  Wlion  the  density  of  the  fluid  is  equal  to  that  of  the  solid  nucleus,  ^ 

or  it  w equal  to  the  former  result  This  remarkable  diflerence  is  prcwUiced  «)tirely  by  the  attraction  of 

the  elevated  portions  of  water  and  the  diminution  of  attraction  where  the  water  is  depressed.  Convertetl  Into 
numbers,  this  \aluc  becomes  0‘6775  foot  (3cos*0 — 1):  and  the  whole  difierence  between  the  eleva- 

tions of  high  and  low  water  is  2’03'25  feet.  This  result  nwly  coincides  with  Newton*s,  as  it  ought  The  cir- 

k 2 

cumstanccs  of  the  earth  and  water  will  be  represented  most  nenriy  by  lakhig  some  results  as  to 

the  proportion  of  the  elevations  found  on  diflerent  assumptions  of  the  proportkm  of  the  densities  of  earth  and 
water,  which  wc  have  found  tor  the  effect  of  the  sun,  apply  in  all  respects  to  the  effect  of  the  moon. 

(43.)  We  shall  now  consider  the  effect  of  the  combination  of  the  tides  produced  by  the  Sun  and  the  Moon ; 
the  place  of  observation  being  at  any  point  on  the  earth  s surface,  which  is  sup})Oi<e<!  to  be  carried  round  by 
the  earth**  dally  rotation,  while  the  form  of  the  water  continues  the  same  In  respect  ot‘  the  positions  of  the  Sun 
and  Moou ; and  the  positions  of  the  Sun  and  Moon  being  any  whatever.  For  simplicity  of  nutation,  we  shall 

put  S' for  the  factor  of  , (3  cos’ 0 — I)  in  the  expression  for  the  Solur  Tide,  and  M'  for  the  factor  of 

(I)’  V P D P'  D' 

J . (3cos*d'  — 1)  in  the  expression  for  the  Lunar  Tide;  also  we  shall  put  ~ for  and  p-  for  to 

which  they  are  almost  exactly  equal. 

(44.)  In  figure  1,  let  p be  the  pole  of  the  earth,  t the  place  at  which  the  tide  Is  observed,  u the  point  to  Combina- 
which  the  mtxm  is  vertical,  v the  point  to  which  the  sun  is  vertical.  Then  the  elevation  of  Uie  water  at  t is  of 

SoI«r  and 


M’  I:®*’'"-  1)+S1^^  J(3  coi'lv- 1). 


Lunar 

Tide*. 


Draw  a meridian  pw  fixed  in  space,  and  draw  meridians  through  t,  v,  u ; let  s,m  he  the  ceicslial  right  ascen- 
sions of  the  sun  and  moon,  and  I the  terrestrial  Icmgitude  of  the  place,  as  measured  from  that  fixed  meridian; 
a,  ;t  the  celestial  declinations  of  the  sun  and  moon,  and  X the  terrestrial  latitude  of  the  place.  Then  cos 
sin  X.sin  p-pcosX.cos^  . coai*“m:  cos  fr— sinX.Mn  or+ cos X. cos  e.  cos  l—f ; and  the  elevation  of  the  water  in 
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— 3«n*\).^^  eos'/i  — 1^-f  - sin  2\.  sin  2 ft.  cos  /-  m + ^cos’  X.  co**  ^.cos  2.  /— m| 

+ *^*”‘’*  2\,sin  2<r.  cos  cos'X.cos*  u.cotS.  / — 

of  which  Oic  diffirent  pjirL«i  may  W more  advanta^oush  combined  in  ihe  follovrin^  form  r 

(1  -3  X).{  M-(,r)’(|  <•->•**  i)+sy[y.(  I C-,.-  1)| 

s r f'P'V  — - /P  Y ) 

-f-—  ”*  + St  i\y  wn  29.  CHS  /—jj 

-1-^  cos’  X.|m'^— y cos*/i.  LO*i  2./— m + cos’  <r. cos 2, FI/ 1. 

We  shall  consider  the  diflcrenl  terms  of  this  e%prcKsioti  in  order. 

(45.)  The  first  line  dr>es  not  dc|>end  upon  /,  m,  or  js,  uml  is  iherchire  ii»de(>cm!ent  of  the  ritfht  a.sceusioiis  of  the 
sun  and  moon  or  the  hour  of  the  day.  It  does  not  therefore  represent  a Tide  in  the  ordinarv  !<«n«sc  of  the 
word-  Nevertheless  it  de|>ends  upon  ft  and  e,  and  therefore  will  vary  with  the  variatitni  of  the  declination  of 
the  sun  and  moon.  Bitl  it  is  inditferent  whether  the  declination  is  north  or  muth.  As  the  mooipM  decHnatiivn 
goe*  through  hII  it«  changes  in  respect  of  mairnitude  (without  regard  of  sign)  in  half  a lunatimi,  the  term  de- 
pending on  -M'  will  prcMlucc  a slow  tide,  going  throngh  all  its  cl^tges  in  14  davs  neariv.  Tljcre  will  also  be 
a slow  tide  produced  by  the  term  depending  on  S',  going  through  its  changcH  in  Haifa  year.  The^  Tides 

do  not  cxW  for  any  placa  at  which  Ihe  sine  of  luliludc  =.^~  : near  the  equator,  the  water  is  hi^h  (as 

depending:  on  this  cause)  when  the  moon  and  sun  are  in  the  equator;  near  the  earth’s  pole,  it  is  low  at  the 
■same  time;  the  greatest  change  of  surface  at  Ihe  equator,  supposing  the  sine  of  Ihe  greatest  declination  to  be 

y,  will  be  +S'|^p)  I nearly;  the  gre-ilesl  change  at  the  pole  will  be  ^ jM'^p  Y 

-<kn  ' ' " ■ 

(46.)  The  second  line  consists  of  two  parts,  each  of  which  is  a multiple  of  the  cosine  of  l — m or  /— « Tliis 
then  represents  two  tides;  of  which  one  goes  through  all  its  changes,  while  the  distance  of  the  meridian  passing 
through  the  place  from  the  meridian  passing  through  Ihe  mmm  (or  the  moon’s  honr-angle)  changes  by  360“;  and  the 
other  goes  through  ail  its  changes  while  the  sun’s  hour^angle  ehanges  by  360*.  Each  of  these  then  produces 
a diurnal  tide;  and  their  combined  effeet  will  be  represented  by  a single  diurnal  tide  of  varying  extent  and 
which  follows  the  moon’s  transit  at  a variable  interval.  For,  the  line  may  be  pul  lit  this  form : * 

+ ? Biii2x|M1^^^  sin  2p.eos/-m  + S'  eos  (f~m+)n_j)} 

Observing  that  cos  (<-m-f  m-t)=cos  m-t.  cos  f-m-sin  ni— t.sin  /-in,  this  may  be  thu.s  expressed  : 

+ |ain  sin2p  + S^|^^-  sin  2a. cos  m— i}  cos  t-m 

3 /p  \»  

— ~ sin  2X.S''/ — y hiu  2o.  sin  »i— 4.  sin  i — m. 

'a  : B , V, 

8U1  /— m 


Remarking  that 


A. cos  ain  I— m rr^A’+B* 


r=r,  cos  /— • 


— VA'+B*|cos  E.eos  /-m—sin  E.sbi  /—ml, where  tanE=2; 


=v/A*  + B*.  cos  /— la-pE; 


thU  may  be  put  in  the  following  form 

+ 5 »“  2M  + 2M's(^)'sin  2;t. 


Mn  2r.cos  m 


+ sin‘2v| 


xcos  /-mq-E 
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lan  Es=- 


.sin  2ff.sm  m— * 
On  this  diurnal  tide  mc  may  make  the  following  remarks. 


sill  2<r . cu«  ill  — i 


Tide*  and 
Ware*. 


(47.)  Ut.  It  tft  0 at  theequator  (where  \=0),  mid  at  the  pole  (where  X=r90®),  and  tfreatest  for  places  at  lati* 
tode  46*.  For  these  the  ^cutest  value  (which  occurs  when  m— /s:0,  or  at  new  moon)  is 


and  as  the  ffreat^f^t  value  of  sin  2fi  and  sin  2<r  will  be  about  the  jp^'utest  diurnal  tide 
^ — "•  ffrcalest  oscillation  produced  by  the  diurnal 


will  be  nlnmt 
tide  wil!  be 


(4B.)  2d.  ITie  position  of  the  meridian  passing  throuf^h  the  place  of  observation,  with  reference  todunguiin 
the  position  of  themertdbm  ptu^m^  throu{fh  the  place  of  the  muon,  at  the  time  of  hu^h  water  as  priHiuced  by  d»c  diutaai 
the  diurnal  tide,  Is  determined  by  the  equation / — m-4- EsO,  or  m— f=+Fb  This  is  the  moon's  hour-angle 
to  the  cast  of  the  meridian  at  the  time  of  high  diurnal  tide.  If  now  we  e&amiiie  the  e\pre<v«ion  for  tan  £,  we 
find  tiuit  E undergotN  the  following  cluinges.  If  sin  is  punitive,  and  p and  c are  both  positive,  E Is  a 


S' 

positive  angle  and  not  very  great,  since 


is  a fraction,  as  will  he  inferre<l  from  the  remark  on  the  relative 


influence  of  the  sun  and  moon  in  (15.)  But  if,  while  a retains  the  same  sign,  ft  changes  its  sign  (in  conse- 
quence of  the  moon  crossing  the  equator),  the  denominator  will  succcs&ivelv  become  Mnali,  0,  and  n^pttive.  E 
therefore  increases  suddenly  to  90®,  and  to  an  angle  not  much  lesa  than  IHO^.  This  change  of  migle  shows  that 
the  phtctiomcna  of  this  Tide  arc  very  rapklly  reversed  when  the  moon  crosses  the  equator : that,  instead  of  its 
high  water  occurring  when  the  moon  is  a little  way  east  of  tin*  upj>er  meriilian,  it  occurs  wlien  the  moon  is  a 
little  way  ea.st  of  the  lower  meridian.  .\t  the  lime  of  the  moon's  crossing  the  ei|uator  the  tide  will  be  small : 
for  it  will  depend  on  S'  only.  This  Hupixi<<es  that  sin  m—s  h.'is  not  changi^d  sign  ; if  it  diminishes  to  0 on<l 
then  becomes  negative,  (an  E gradually  becomes  a smaller  negative  quantity  nitd  then  becomes  positive,  or  E 
exceeiU  180®;  and  the  high  water  takes  place  when  the  moon  is  west  of  the  lower  meridian.  The  reiuler  can 
easily  exiimine  the  changes  which  occur  in  other  positions  of  the  two  ]umin.irk*s  ; but  the  following  rules  will 
1)0  found  to  comprehend  neitrly  the  whole.  If  we  consider  the  sidereal  day  to  be  defined  ns  the  lime  between  Ro!.-  for 
the  first  point  of  Aries  passing  the  meridian  and  the  first  {mint  of  Libra  passing  the  meridian ; and  the  sidereal 
night  to  be  the  time  between  the  ]>aiisages  of  the  first  point  of  Libra  and  of  the  first  point  of  Aries;  and  suppose  . 
the  latitude  of  the  place  of  observation  lobe  north;  then  (he  high  water  produced  by  diurnal  tide  alwavs  ° ' 

occurs  in  the  sidereal  day,  if  we  neglect  the  sun's  action,  or  in  or  near  (he  *^idereal  day  if  the  sun's  action  Le 
sniall  ; and  its  time  is  that  of  the  nunm  s jiasNage  over  the  upper  or  lower  meridian  (according  ns  her  longitude  is 
lesH  or  greater  than  180^)  rxact/y  if  the  sun's  action  be  nt'giected,  or  neur/y  if  the  sun's  action  be  small.  The 
siiiereai  time  of  (he  high  tuie  is  later  and  later  each  successive  day  ; (he  magnitude  of  the  tide  is  greatest  when 
the  high  tide  occurs  nearly  at  the  middle  of  the  *<idercal  day  ; and  when  the  sudden  shift  takes  place  from  (he 
end  of  sidereal  day  to  (he  beginning  of  iddrreal  day , (he  diurnal  tide  is  extremely  small. 


(49.)  We  shall  now  consider  the  third  line  of  the  expression  in  (44.).  It  consists  of  two  parts,  each  of  which  Semldlur- 
goes  through  its  changes  twice,  while  I— m for  one,  or  /— e for  the  other,  increases  by  360“.  Each  of  these,  *>d  Tide, 
therefore,  )>roduces  a semkliumai  tide  (the  term  semidiurnal  being,  for  one,  referred  to  the  length  of  the  lunar 
day,  and,  for  (he  other,  being  referrc<i  to  the  length  of  the  solar  day).  These  two  tides  may  be  compounded 
into  one  seuiidiumal  tide,  by  the  same  process  as  that  in  (46.);  and  (he  ex))resak>n  for  (he  elevation  of  the 
water  from  this  cause  becomes 


4-^  cos*  *.  cos*^42M'S'^|i-^^*  cos*/i,cos*ff.ccw  cos*»|  xc4m2(/— m)+F 


where 


S'l 

[a 

1 cos*  ff.sin  2.mw 

.\r| 

1 COS*^  + S'| 

^1  cc«^ff.co8  2.i«— r 

We  shall  proceed  to  discuss  several  cu.ses  of  this  formula. 
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Tid«  and  (50.)  1st.  The  coefficient  is  grctttr»>t  for  plnces  at  the  equator,  amJ  is  0 at  the  |>ole» ; for  all  parts  of  the  c^rih.  Tides  and 
Wave*,  therefore,  it  may  be  curtsMered  to  have  a sensible  value.  In  the  succeedintr  statements  of  value  we  shall  \V»Tct, 
'-•■‘V'-"-'  express  the  values corresponduiir  to  the  equator:  those  for  other  points  will  be  found  by  motliplvin^  bv  cos*X.  ^ 

Seel.  II. 

(51.)  2nd.  Supjwse  that  m — i is  0"  or  I8ty  (that  is,  (hat  it  is  new  moon  or  full  moon):  the  expression 

o(  / P \*  /PN»  1 

j C£W’;i  + S'^— J cos’ffJxcos2.f— m. 


SpHof 


becomes 


The  extent  of  oscillation  of  the  surhice  of  the  water  w ill  here  be 

* { '’’(^)  ®{^) 

The  value  of  co*  v will  not  much  differ  from  that  cos  fi ; therefore  the  expression  will  be  netirly 

This  will  be  greatest,  ctf|eri«pari6i/i,  when  cospsi,  that  is,  for  new  or  full  moon,  w)ie:i  the  sun  is  at  either 
equuiox.  For  a solstitial  new  or  full  muon,  coh*^=^  nearly,  and  the  expression  is 


0*  or  27(T  (that  i.%  that  the  i 


h>ap  (52.)  3rd.  Suppose  that  fU'-«  is  90*  or  27(T  (that  i.%  that  the  moon  ia  Lu  quadratures) : the  expre^ion 

Tides.  becomes 


and  the  whole  extent  of  oscillation  is 


If  the  sun  is  at  either  equinox,  the  muon  will  be  at  sulstke,  and  the  whole  extent  of  oscilluliun  is  nearly 
I*  '*  either  solstice,  the  mmm  will  be  nl  equinox,  niid  the  whole 

f /P'V  /P''*2I) 

extent  of  osciUution  is  ® *^f  (■  Combining  these  remarks  with  those  of  the  lust  jram- 

graph,  we  find  that  the  syxygial  tides  nre  greatest,  and  the  quadratural  tides  ore  least,  at  the  equinoxes  and 
that  these  are  respectively  the  greatest  and  Ient4  of  oH  the  tides. 

(P'  V / V V 

cos’;i,  and  S'+T  for  to*’®,  nnd  consider  that,  in  con- 
sequence of  the  small  variation  of  the  factors  cos*/i  &c.,  N and  T will  be  small,  nnd  their  powers  above 

the  first  may  therefore  be  neglected  without  great  error,  the  whole  extent  of  oscillation  is  expressed  by 
3 ./j M« + 2 M'S' cos  2 . + S" + (2  M' + 2 S' cos  2 . iSr^)  N + (2  S' + 2 M' cos  2 . t| 


M'+S'cos2.m  — * 


-N+3- 


8'+-M'cor  2.?n— Jf 


=3j{M'»+2M'S'co»2.m-r4-S*»W3-  

^ ’ ^{sM'»4-2M'S'cos2.m-*  + S"}  M'«+2M'S’cos2.m-r  + S* 

If  P'=P'«-ff;^=P'.^l  thcn^~^  co»*^=l  +3  — sin’/i  nearly  ; and  if  P=P„+/},  then 

= 1 + ^— sin’e  nearly.  Consequently  — M'sin’fi,  and  T=“^*  — S'sin'e.  Substituting  these  i 

the  last  formula,  we  find  the  following  approximate  expression  for  the  whole  extent  of  oscillation; 


Appno:n« 
mate  ex- 
pression Tor 
the  mriltn- 
tioa  of  the 


3 V|M'«+2M'S'co»2.ra^i+8'*| 

g M'*+M'S'ctw2.m— , 
KVi-'*  •+-2M  S' cos2.m-7+S-j  ’’ 
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ri4f4  4nd 
WatP*, 


Sfrt.  IJ. 


Kqai« 

iibriitm-* 


Theory  of 
Tides. 


3 M S'  cos  2 . m~i  . , 

M'*-f  2M'S' co»2.m— i+S'*}  ^ 

g S”+M'S*^  

P.V{M  ‘+2M'S'coli'2;;r-j+S'>l  ^ 

_g  S'»4-M'S’co»2.;;r:7  . , 

^{M™+  2M’S'  cos  i.m  — t+S'*} 


Tides  tnd 
Wstes. 


water  pro- 
doretl  hy 
seoxidiur^ 
nal  Tide. 


This  form  is  convenient  for  caicnlation.  For  the  first  or  princi|>al  term  depends  upon  no  variable  except 
the  an^le  by  which  the  moon's  ri^ht  ascension  exceeds  (he  sun's  ri^ht  iuM.'eiision.  and  may  therefore  be  expanded 
in  a siiig^lc  table  to  any  extent;  the  o(her  terms  depend  each  upon  two  variable  quantities  (of  which  one  is 
m— j,  and  the  other  is  the  diHVrcncc  ot*  parallax  from  the  mean,  or  the  declination),  and  will  therefore  be  con> 
tained  each  in  a table  of  double  entry,  which,  however,  needs  not  to  he  extensive.  It  is  nearly  in  this  form 
that  the  tables  have  been  constructed  which  have  lately  been  used  for  the  prediction  of  tides. 


(54.)  5th,  The  time  of  high  water  is  determined  by  making  2(/— m)+F=0,  or  / — m=  Now'  /— m 

i*  evidently  the  angle  by  which  the  place  of  observatitm  has  travelled  to  the  east  of  the  meridiau  paiising  mooVJ  * 
through  the  moon,  or  it  is  the  time  (expresi^eii  os  an  bour*ang1e)  by  which  the  moon  has  apparently  pa^^sed  uauiit. 
the  meridian  of  the  place.  Hemurking  now  that  the  difference  between  P and  tan  F U so  small  (for  these  • 

investigations)  that  we  may  use  one  fur  the  other,  and  also  that,  as  (an  F or  F is  expres>eit  in  parts  of  radius 


it  must,  in  order  to  give  an  expression  in  minutes  of  lime,  be  multipUeil  by 


24x60 
2ir  ’ 


we  find  for  the  retardation 


afbigh  water  after  the  moon's  passage  over  the  meridian,  expressed  in  minutes  of  titne, 


24x60  (S^-hT).sin2.m-i 
■Is-  M'+ N 4 (S+T)co8  2 . ■ 

These  minutes,  it  w to  be  remarked,  are  strictly  minutes  of  iunar  time  (that  is,  of  time  in  which  the  measure 
of  24  hours  is  the  interval  between  two  transits  of  (he  moon):  but  they  will  nut  tteiisibly  differ  from  solar 
minutes.  Expanding  to  the  first  power  of  N and  T,  the  relanlation  is 

360"  f S'sin2.m— 4 S'sin2.m— * M'siii  2.m>« 

X { ; N-h - TU 

» lM'+S'cos2./n— r (M'  + S' cos2,m-/)‘  (M'+S' cos2.m-«)*  / 


which,  as  before,  will  be  conveniently  expressed  for  calculation  in  the  following  Ibrm : 

360“  S‘  sin  2 m~»< 
w M'+S'cos2.m— 4 


ir 

P-(M'+S'ccM2.m-f)’^ 

360- 

M'S'.  sin2.m— « 

ir 

(M'+  S' . cos  2 . m - *)• 

1080“ 

M'S*,  sin  2. tn—r 

ir 

P*(M'-|-S'  cos  2,m  — i)* 

360“ 

M'S'. 

— — Hin'a 

Approx  i- 
mUR  rs- 
pmakiii  (V.r 
the  reUrda* 
(ion. 


(53.)  The  changes  in  the  value  of  this  expression  which  are  most  interesting  to  (he  general  reader  are  prin- 
cipally  those  of  the  first  term.  It  appears  that  when  « — * is  greater  than  0*  and  less  than  90",  or  greater  than  ehang«f«  in 
ISO*  and  less  than  270*,  thb  lerni  is  negative;  that  is,  high  water  should  precede  the  moon 'a  transit  while  the 
mo<m  is  pacing  from  syxygy  to  quadrature.  While  the  mocm  is  pasdng  from  quadrature  to  syxygy,  high 
water  should  follow  the  moon's  transit.  The  greatest  value  of  this  acceleration  or  retard  for  the  mean  values 
M' and  S'  will  be  found  by  differentiating  the  first  term  with  respect  to  m*~«,  and  making  the  differential  t-ixpreasion 

g/  gr  for  greatnt 

coefficient  =0:  this  gives  coe2.m— , from  which  tan  F at  its  maximum  value  =:  t-— i.-==r7==r,  and  retard. 

M'*  V(M'*-S^) 

VOL.  V.  2 «• 
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w™.  sin  p—  +_,  Thin  expression  is  useful,  because,  in  a long  series  of  observations,  it  U possible  to  determine 

the  value  of  F with  considerable  accuracy,  and  that  determination  will  immediately  give  us  the  value  of  the 

fraction  or  the  propoeiion  of  the  Sun's  mean  force  to  the  Mocm’a  mean  force.  ^rUini- 

' Thpory  of 

Tide*. 

Expre*-  (56.)  Ill  the  exprc<*ions  for  N und  T,  we  have  pnweeded  on  the  opposition,  that  It  is  most  convenient  to  — 

•ion»  / I'^  V / V 

referred  lo  refer  the  actual  values  of  M'(  gj-  j cos*^  and  S'  ( — I cos*  e to  the  values  which  they  would  have,  if  the  respec* 

mc»n  dc-  \ * m / * 

ciia&Uon.  live  parallaxes  hud  their  mean  values,  and  if  the  declinations  were  0.  With  re^t^d  to  the  parallaxes,  there 
is  no  need  for  alteration;  but  with  reipird  to  the  decltmUiuns,  it  has  sometimes  been  found  more  convenient  to 
refer  to  a decimation  \ which  drives  for  cos'a5  a value  that  is  nearly  a mean  amuii^  all  the  values  of  cos*ii  or 
cos*e  (conditions  that  are  sensibly  equivalent)  which  occur  in  observation.  This  gives  for  1 a value  of  16°  55' 

/ P • / P'  \ * 

i'  I cos*^  must  be  expressed  in  the  form  M'  f — j , 

or  M'ens*  A |l  + ^ ^ co«*A,  and  call  the  last  expression  + N,  we 

sin*  ft  — sin*A 


nearly.  Then  the  term  M'l 


(cos*  A + cos*  ft  — oWA) 


P- 

obtaiu  N 


7- 

A similar  change  must  be  made  in  the  value  of  T.  And  thus  it  appears. 


cosCA 

that  (he  expressions  of  (53.)  and  (54.)  may  still  be  retained,  provided  that  we  put  and  instead  of  M' 

»in*^— sin'A  , sin* ^ — sin*A  _ 

Then  the  protest  value 


and  S',  and  that  instead  of  sin*u  and  sin*e  we  put — and 

^ cos*A 


co^  A 


of  F which  we  have  spoken  of  in  (55.)  will  be  the  mean  of  all  the  greatest  values  of'  acceleration  or  retard  pro- 
duced in  a very  long  series  of  observations ; since  (hen,  not  only  will  the  positive  and  negative  values  ofp'  and  p, 
(the  excesses  and  defects  of  actual  parallax  as  referred  to  mean  parallax,)  deiUroy  each  other,  but  also  the  posi- 
tive aiid  negsutve  values  of  »iii* ft  — sin*  A and  sin*  it  — sin*  A,  (the  excesses  and  defects  of  the  actual  values  of 
sin*p  and  siti*e,  as  reierred  to  their  mean  values)  will  d^roy  each  other;  Mid  thus  a value  of  F will  be 
S S' 

ob(alne<l,  from  which  or  its  equal  ‘ ^ can  immediately  be  found. 

'■A 


(57.)  With  regard  to  the  three  principal  parte  into  which  we  have  resolved  the  lunisolar  tide,  we  may  make 
the  following  remarks:— 

The  first  part  treated  in  (45.)  Ac.,  is  so  slow  in  its  |)criod  that  it  will  generally  be  lost  among  the  others  whose 
recurrence  is  so  much  more  frequent.  If,  however,  we  wi.^hetl  to  examine  its  law,  we  should  remark,  (hat  its 
variations  depend  chiefly  on  (lie  variations  of  sin*^  and  sin*0.  And  we  see  that  «n*^  will  be  (for  a few  luna- 
tions) nearly  proportional  to  the  square  of  the  sine  of  the  moon’s  longitude  from  a given  point,  and  therefore 
nearly  pro)M)rtk>nal  to  the  square  of  (he  sine  of  an  angle  increa-slng  pro{K>rtioiiaUy  to  the  lime  (which  we  will 
call  Af  + B,  putting  / fitr  the  time),  cv  that  sin*  pcc  sin*  (A/+B)oc  1^  — ^co«(2At-f-2B).  From  this  it  appears  that 
the  fluctuation  of  (he  surface  of  the  water,  dependent  on  this  cause,  would  be  expresi*ed  (omitting  the  constant 
terms)  by  a multiple  of  cue  (2A/-P2B).  In  like  manner  the  fluctuatiim  depending  on  cos*  o-  would  be  expresse<) 
by  C08  (2Cf+>2D). 


(5B.)  The  fluctuations  depending  on  the  second  and  third  parts,  treated  of  from  (46.)  to  (55.)  are,  as  we  have 
seen,  expressed  by  cosines  of  niul^des  of  f-m  and  /-r,  which  for  a few  tides  can  be  expressetl  nearly  enough 
by  cosines  of  multiples  of  l~m.  'Iriis  angle  ia  nearly  proportional  to  the  time,  and  thus  these  fluctuations  can 
be  expressed  in  the  same  form  a.s  those  above. 


(59.)  If  we  considered  the  variations  which  the  factors  of  these  different  terms  undergo,  arising  from  the 
change  of  parallax,  declinuticm,  Ac.,  it  would  be  found  that  they  would  all  be  expressed  by  series  of  cosines  of 
multiples  of  the  time ; which  combined  as  factors  with  the  ci>dues  of  the  former  would  produce  cosines  of  new 
multiples  of  the  time. 


All  (he 
tiuctaa- 
tU>n«  msy 
be  rx- 
preseetl  by 

cnlan. 


(60.)  Thus  it  apjjcars  that  the  fluctuation  of  the  water  will  be  expressed  by  a multitude  of  terms,  each  of 
which  will  be  of  the  Ibrm  C cos  (2A<-p2B).  If  any  one  of  these  terms  existeit  alone,  the  tollowing  curious  law 
would  be  true.  Suppose  (he  lines  of  the  extreme  elevation  and  extreme  depresaion  of  the  surface  of  the  water 
to  be  marked  upon  a wharf-wull ; and  suppose  a circle  to  be  described  upon  the  wail,  touching  those  two  lines; 
then  if  (he  circumterencc  of  that  circle  be  divided  into  equal  parts,  the  full  of  the  water  will  expose  the  succes- 
sive equal  ports  in  succewive  equal  tiroes.  For,  since  the  whole  fluctuation  is  2C,C  is  (he  rmlius  of  our  circle; 
and  the  elevation  of  any  point  of  the  circumference  above  the  mean  (or  above  the  centre  of  the  circle)  is  C x 
cosine  angle  from  the  top;  but  the  tidal  term  gives  for  that  elevation  Cx  cosbie  (2A/q-2B),  and  therefore 
2Ai+  2B  must  be  the  same  thing  as  that  angle  from  the  top  ; and,  therefore,  that  angle,  and  the  circumference 
which  is  proportional  to  it,  must  have  increased  proportioQully  to  the  time.  But  this  law  dues  not  hold  for  an 
assemblage  of  a multitude  of  such  terms. 


(61.)  We  have  now  given  a toierablv  complete  investigation  of  the  equilibrium-theory, 
this  section  we  wilt  point  out  roughly  how  fat  it  agrees  with  observation. 


But  before  quitting 
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ThIri  uul  (62.)  The  most  conspictious  tkte,  on  the  coasts  of 
Wave*.  Europe  at  lea.st,  is  the  semidiurnal.  The  acceleration 
or  reUinl  of  this  tide  on  the  mojxj’B  transit,  does  not 
* at  one  port  in  a hundred  o^ee  in  any  measure  with  the 
iitirlum*  result  of  this  ilm»ry . The  entren>e  differences  of  occe- 
Theorj-  of  lerutiou  or  retard  (F  of  article  55.,  &c.)  n^ee  better, 
Tidev  ijm  are  not  exactly  the  wme  at  alt  ports.  They  do 
Geti^  not  occur  on  the  rliiys  on  which  this  theory  pretlicts 
cotaptriioa  them,  but  always  later.  The  absolute  elevation  of  the 
tide  is  gr^t  at  one  port  and  small  at  another,  without 
r^ttUi*  uty  relation  to  the  (quantity  calculated  from  the  theory. 
Iheo*  wiili  pro|mriion8  of  the  elevatitma  however  at  the  same 
obw^-  port,  in  liifferenl  stages  of  the  lunation,  agree  pretty  well 

tioD.  with  the  theory  (though  not  equally  at  all  ports);  yet 

the  critical  phatiomemi  (spring  aiul  neap  tides)  occur 
later  ihiiii  the  theory  gives  them,  and  that  by  aquanlity 
which  is  not  the  same  as  the  delay  of  extreme  values 
of  F,  mentionctl  above.  The  peculiar  phteimmena  of 
river  tides  arc  not  touched  by  tnis  theory. 

(63.)  The  diurnal  tide  ought  to  be  discu>ered,  in 
observation,  in  one  of  the  following  ways.  If  the 
diurnal  tide  were  much  greater  than  the  semidiurnal, 
there  would  appear,  to  common  observation,  to  be 
mtiy  one  tide  in  the  day  with  some  irregularities.  If 
it  were  much  «n>aller,  its  effect  would  be  showti  in 
either  or  both  the  following  ways.  If  its  high  water 
occurretl  nearly  at  otie  high  water  of  semidiumnl  tide, 
its  low  water  would  occur  nearly  at  another  high  wuter 
of  semidiurnal  tide;  and  one  of  the  semidiunia!  tides 
would  be  increased  aiid  the  other  would  be  diminished. 
If  its  high  water  occurrnl  between  tw  o semidiurna]  high 
waters,  then  at  the  first  semidiurnal  high  water  the  sur- 
face would  still  be  rifung  in  consetiuence  of  diurnal  tide, 
and  the  compound  high  water  would  be  later ; and  at 
the  second  semidiurnal  high  water  the  surface  would  be 
falling  in  consequence  of  diurnal  tide,  ami  the  com- 
pouiwt  high  water  would  therefore  be  past ; cousequeully 
the  interval  between  these  twt»  high  waters  would  be 
less  tlum  it  ought  ti»  be  on  the  usual  taws  of  semidiurnal 
tide,  llie  diurnal  tide  ought,  in  these  latitudes,  to 
be  equal  or  nearly  euual  to  the  semidiunml  tide.  Yet 
in  the  'niamew  it  is  absolutely  insensiblo;  and  in  other 
ports,  as  well  of  I^ngland  as  of  other  parts  of  Kurope  and 
America,  though  discoverable,  it  is  not  notorious,  and 
has  only  been  Ibund  from  the  ol)servations  made  by 
men  of  science.  It  ha.s  been  found  to  be  very  conspi- 
cuous at  some  places  near  the  etiuutor  and  some  places 
near  the  |K>le,  where  it  ought  not  to  be  discoverable  or 
scarcely  discoverable. 

'Fhe  Tides  of  longer  period  have  scarcely  beeu 
observed. 

Inade-  (t»4.)  Combining  these  remarks  with  those  which  we 

intrwiuction  of  this  theory  (14,),  it  mu-st 
hrium-  ^ olluweil  Uiat  it  is  one  of  fhe  most  contemptible 

theory.  theories  that  was  ever  applied  to  explain  a collection  of 

important  physical  facts.  It  is  entirely  fal&cin  its  prin- 
ciples, and  enlirt’ly  inapplicable  in  its  results.  Yet, 
It*  hiatorl-  strange  as  it  may  appear,  this  theory  has  been  of  very 
cal  uiUlty.  great  use.  It  has  served  to  show  that  there  are  forces 
in  nature  following  taws  which  benr  s not  very  distuiil 
relation  to  some  of  the  most  conspicuous  pluetmmetut 
of  the  Tides  : uiid,  what  is  far  mure  impurlont,  it  has 
given  an  algebraic  form  to  its  uvm  results,  divided  into 
separate  parts  analogous  to  the  parts  into  which  the 
tidal  phamotnena  may  be  divided,  admitting  easily  of 
calculation  and  of  alteration,  and  thus  at  once  suggest- 
ing the  mode  of  separating  the  tidal  movements,  and 


nffurdnig  numerical  results  of  theory  with  which  they  Tide*  aad 
are  to  be  compared.  The  greatest  matheriiaticiana  and  Wave*, 
the  must  laborious  observers  of  the  present  age  have 
agreed  equally  in  rejecting  the  fhundcUion  of  this  theory 
and  comfNiring  all  their  observatiorw  with  its  resutts. 

And,  till  iheories  are  perfcK^t  (u  thing  scarcely  to  be 
hoped  fiw  in  any  subject,  oiui  I^h  in  the  Tides  than  m 
any  other),  this  is  uite  of  the  must  important  uses  of 
theory. 


Section  III. — Laplack’s  THEoar  op  Tides. 

(65.)  In  the  theory  which  wc  are  now  about  to  Lsplice'i 
describe,  a prodigious  step  was  moile  towards  a rational  dioory  b s 
explanation,  on  mathematical  principles,  of  the  tidal  ****^®.'^’ 
phietioroena.  The  idea  of  a state  of  equilibrium  ^as 
entirely  laid  aside,  and  the  motion  of  the  water  was 
legitimately  investigated,  on  ilie  supposition  that  it  is 
ill  motion,  and  subject  to  all  the  laws  of  fluids  in 
motion.  It  wa“  found  necesssiry,  however,  in  order  Id  Hopposi* 
make  the  applicution  of  nmihemittics  pnurticable,  to 
start  with  two  suppiwiUons,  which  arc  iiiappHcable  to 
the  state  of  the  earth.  These  arc : that  the  earth  is 
covered  with  water  ; and  that  the  depth  of  thu  water 
is  the  same  through  the  whole  extent  of  any  parallel  of 
latitude.  Under  these  suppositions  it  Is  evident  that 
the  theory  is  far  from  being  one  of  practical  applica- 
lion ; though  it  clearly  apprmches  much  nearer  to 
truth  than  the  theory  of  equilibrium  which  we  have 
alrcatly  described. 

(66.)  It  would  be  useless  to  offer  this  theory  in  the 
same  shape  in  w hich  Laplace  has  given  it ; for  the 
part  of  the  Jifi-'canique  Ctirttt*,  which  contains  the 
Theory  of  Tides,  is  perhaps  on  the  whole  more 
obscure  than  any  other  part  of  the  same  extent  in  that 
work.  We  shall  give  the  theory  io  a form  eijuivalenl 
to  Laplace's,  and,  indeed,  so  nearly  related  to  it,  that  a 
person  tamiliar  with  the  latter  will  perceive  the  paral- 
ielistn  of  the  succe^iive  steps,  'fhe  results  at  which 
we  shall  arrive  are  the  suine  as  those  of  l«nplace. 

(67.)  W'e  shall  commence  with  a few  consideration^ 
of  a general  nature,  base^l  upon  the  suppositions  that 
we  have  already  enunciated,  and  the  additional  suppo- 
sition that  the  depth  of  the  sea  is  small  comparerl  w ith 
the  rutliusof  the  earth;  and  taking  for  grant^  a know- 
ledge of  the  priucipal  results  of  the  equilibrium 
theory. 

(GH.)  The  motion  of  the  water  which  forma  the 
voriable  elevations  td*  the  Tides  at  iliScrcnt  parts  of  the 
earth  must  be  conceived  U)  be  prineijmUy  a horitoiital 
oscillation,  the  water  on  both  sides  of  the  highest  jioijit 
at  any  time  having  run  towards  that  point  in  order  to 
raise  the  surface  there,  ami,  consequently,  (as  the 
highest  point  occupies  different  posiiimis  at  difflrrent 
times,)  the.  water  at  any  |>articular  place  running  some- 
times in  one  direction  and  sometimes  in  another.  Com-  a tmall 
buiing  this  with  the  general  result  of  the  eijuilibrium-  rertical 
theory  a.s  to  semidiuniai  Tide*;  (namely,  that  the  water 
is  equally  raised  at  two  opposite  pointa,)  it  will  «irily  a 

be  spCcii  that,  if  a canal  were  irnced  through  the  water,  Ur^e  horl- 
forraing  a great  circle  of  the  earth,  it  would  (in  certaiu  »ouul  mo- 
(Misitions  »X  least  of  the  sun  and  moon)  be  divided  into 
four  parts,  in  two  of  which  the  water  is  running  in  one 
direction,  and  in  the  other  two  it  is  running  In  the 
opiiQsite  direction.  Suppose  that  in  one  of  these  parts 
2 M 2« 
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the  leiiffth  i»  1000  times  as  grfat  as  the  depth,  and 
suppose  that  the  water  is  depresM«il  one  foot  ihrou^ 
Us  whole  extent.  Il  is  evident  (hat  the  volume  uf  the 
water  (otnitiin|f  the  factor  depending;  on  the  brcmtlth  of 
the  canal),  for  which  a new  place  is  to  be  found,  w = 
the  len^h  of  the  canal  X I foot,  which  = 1000  X depth 
of  the  canal  x I foot,  or  s depth  of  the  canal  X 1000 
feet.  ConMM|Uetitly  the  water  at  one  end  of  the  canal, 
if  that  at  the  other  end  remained  unmoved  in  horizontal 
place,  must  h.'ive  moved  lOOO  feet,  or  1000  times  as  far 
ns  (he  whole  vertical  motion  of  any  part.  The  whole 
of  the  extraneous  tfrUral  forces  then  which  act  upon 
the  particles  of  the  water  may  be  omitted  in  our  in* 
vest  iiifat inns.  For  these  forces  are  of  two  kinds.  One 

is  that  which  depends  up<m  the  acceleration  or  retard* 
aiion  of  the  particles  of  water  in  their  upward  or 
downward  directiim  : thus  if  the  water  has  l^n  raised 
1 foot  in  G hours,  the  forvx'  of  which  we  sfieak  is  the 
pressure  which  must  have  acted,  In  onler,  by  Us 
actiiHi  etmtinued  for  G hours,  to  prn<luee  a motion  of  1 
foul.  It  is  clear  that  this  i<s  iiisupiiflcnnt  )iiconi)>urison 
with  that  force  which  in  Oie  same  lime  has  nroduced  u 
motion  of  1CK)0  feet,  'fhe  force  of  the  other  kind  is 
the  dislurbtnfr  force  of  the  sun  or  nuHm:  now  (be 
pressure  which  this  causes  Dmoti|;  the  piirlicles  of  the 
water  depends  not  only  u]Min  the  mri^iitude  of  (he 
force,  but  also  upon  the  depth  of  the  column  or  the 
Ieni2;(h  of  the  canal  through  which  it  acts:  and,  there* 
tore,  (houizh  its  resolved  vertical  part  may  be  as  great 
as  U«  re!Milve«l  horizontal  part,  yet  as  (he  vertical  part 
nets  otiiy  upi»u  a i-olumti  of  water  5 <ir  G miles  «liH>p 
(at  the  utmost),  and  the  horizontal  (mrl  acts  along;  the 
whole  length  of  n canal  .lOUO  or  GOiKi  miles  long,  the 
pres'^ure  among  the  particUst  of  water  which  iscauseit 
by  (he  former  will  be  insignificant  in  compariimn  with 
(hat  caused  by  the  latter.  As  reganls  both  these 
kinds  of  force  then,  the  vertical  force  may  be  put  out 
of  consideration.  Hut  the  same  remark  does  not  apply 
to  the  vertical  force  of  gravitv,  nor  to  the  difference  in 
the  pressure  which  it  nrorfuces,  de]>en<iing  on  the 
small  tidal  difference  or  elevation  of  the  water  at 
diflerent  places.  Ft»r  the  force  ol’  gravity,  as  we  have 
seen  in  (16.),  is  nearly  forty  millions  of  times  as  greut 
as  the  sun's  disturbing  force,  atui  therefore  the  force  of 
gravity  acting  on  one  foot  of  ndditional  elevation  of 
water  would  cause  as  great  an  additional  presisure 
among  the  particles  of  water  as  (he  sun's  disturb* 
ing  ibree  acting  along  a canal  whose  length  is  KOOO 
miles. 

(69.^  From  this  we  gather  that  (he  only  forces 
which  we  shall  have  to  consider  are : the  vertical  force 
of  gravity,  the  resolved  disturbing  forces  of  the  sun 
and  moon  iu  the  horizontal  direction  at  eai.:h  place,  and 


the  forces  arising  from  the  horizontal  accelerations  1 
or  retardations  of  the  water  in  each  place.  We 
shall  suppose  the  density  of  the  water  insigiuGcant,  ^ 
and  gravity  therefore  will  depend  simply  upon  the  ^ 
attraction  of  the  solid  earth,  and  (hr  criitrifugol  force  j 
arising  from  the  earth’s  rotatiim.  T 

(70.)  Now  as  the  depth  of  the  water  is  very  small 
compared  w ith  the  radius  of  the  earth,  the  horizontal 
disturbing  force  will  be  very  nearly  the  same  at  the 
bottom  of  the  water  us  at  the  top.  Consequently  we 
may  conceive  (he  whole  motion  of  the  water  to  be  of  ^ 
such  a kind  that  particles  which  were  originally  in  a 
vertical  line  remain  in  a vertical  line,  although  that  lii 
vertical  line  may  have  ha<l  a motion  on  the  earth's*^ 
surGice.  ilie  elevulinnoflhe  water  must  be  supposed 
to  W prisiuced  merely  by  the  approach  of  different  {” 
vertical  lines,  (arising  truin  (heir  difference  of  horizon* 
tal  velocities,)  and  (he  cuiEsrqucnt  forcing  up  of  the 
water  between  tbein : the  depression,  by  (heir  separa- 
tion, and  the  cuiLsequenl  drop  of  the  water  to  liil  up 
the  space  between  (hem.  Tlie  rcailer  will  remark,  that 
this  is  not  the  must  general  supposithm  that  we  con 
make  in  regard  to  the  motion  of  water,  but  it  is 
one  which  is  possible,  and  which  is  suflicieiit  fur  our 
theory.  Algebraically  s|>eaking,  it  is  not  our  object  to 
obtain  a gfmnit  talutinn  ot‘  the  equations  applying  to 
fluids  but  a particular  integral  adapted  to  (lie  case 
under  coaHiderulion. 

(71.)  We  shall  now  proce?cd  to  put  the  theory  into  a 
mathemtiticul  form.  In  Ggure  2,  let  P be  (he  pole  of 
the  earth,  FA  a meridian  5xed  in  space,  PH  a meridian 
fi*«l  up<in  the  earth  s surface,  and  therefore  (ravelling 
away  from  P.\  with  a uniform  angular  velocity  which 
we  w ill  cull  n;  so  that,  at  (he  end  of  the  time /,  PS 
will  make  with  PA  the  angle  : 1*'!'  the  meridian 
passing  through  the  original  place  T of  any  point  of 
the  water  whose  motion  is  re<]uired.  We  shall  sup* 
pm*  (hat  in  (he  quiescent  state  of  the  water  the  angle 
SPT  would  have  been  er,  but  that  in  consequence  of 
(he  tidal  disturbance  the  particle  of  water  is  move*!  to 
T,  and  the  angle  ra  is  altered  by  iW  variable  angle  r, 
so  that  SPT  =o-fr,  and  Al'Ts:  nZ  + ta  + t'-  We 
shall  conceive  (hat  the  original  polar  distance  of  the 
water  at  T wns  0;  but  that  in  consequence  of  the 
tula]  disturbance  it  is  now  9-f  n-  Also  we  shall  put  y 
for  the  depth  of  the  water  at  T,  supposed  quiescent, 
and  (c  for  Its  tidal  elevwtion  above  the  quiescent  state 
when  at  T".  Here  y,  in  confonnity  with  the  sup- 
position made  in  (G5.),  n to  be  considered  a function  of 
9 only  : v,  c,  and  «r  are  all  to  be  consideretl  oa  functions 
of  0,  T,  and  t. 


ruTewjgR.  (72.)  The  equation  which  we  shall  first  form  Is  (hat  which  cxpre^^ses  that,  however  any  pin  of  the  fluid  is 
tioB  of  the  trmisponed  by  the  tidal  and  rotatory  motions,  il  occupes  still  the  same  volume.  Take  another  jjoint  cor* 
responding  to  another  jHirticle  of  water  U,  which  was  originally  on  the  same  meridian  with  T,  and  whose  polar 

distance  wxs  originally  9+^,  and  therefore  is  now  nearly.  The  angle  APIT  has  the  value 

which  nf  + o+»  receives  when  fl  + efl  is  used  instead  of  0 in  forming  the  value  of  t>:  It  is  therefore 

+ nearly.  AIho  lake  two  points  and  W',  corresponding  to  two  points  V and  W,  whose  polar  di»- 

tances  were  originally  9,  and  9-f  which  were  upon  a meridian  making  with  the  angle  o + co.  The  polar 

distances  of  these  two  points  have  now  respectively  the  values  04.  u-fj- ScT  and  tfo,  and 

az3  V off/  afir 
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TidM  uiil  . , 

lheir<L..gulur  disUnwsfrom  PAhave  rcsi^tiwly  llic  volues  n(  + o + »+^I  and  n(+n,+,,+^l  +^^Jo  'w^ 

UpU  +■£  59  The  distance,  therefare.  from  T to  U'  (if  r be  the  ntdiua  of  the  .pherical  or  »pheroid.al  surface  of  the 
Theory  of  , . . 


Tide*.' 


^ ^ / d \ 

1 water)  is  sensibly  equal  to  r I + ^ j 5fl,  and  that  from  V'  to  W'  i,  the  same.  Also  the  difference  of 

angular  distances  from  PA,  between  T and  V',  is  wmsibly  equal  to  r(^l  +^')lw,  an.i  that  between  U'  and 
W'  i,  sensibly  the  same.  Now  the  area  of  the  surface  upon  which  the  wafer  originally  stood  is  seen  without 
difficulty  lobe  rjdxr  sin^9+^  Jm  : and,  therefoie,  its  original  volume 


— ro0Xf  sin 


iUi  ^e+~y 


JraXy. 


The  area  upon  which  it  now  slantls  is  not  estimate.!  so  readily,  beatuse  its  sides  are  inclined ; namely,  one  pair 

making  with  the  meridian  the  small  angle  -Lxr.sind.^fe=si„«*,„„d  ,he  other  pair  making  with  the 

parallel  the  small  mtgle do-t. however,  produce  any 

sensible  effect  on  the  area.  The  reader  will  perceive  this  most  readily  by  estimatinir  the  area  of  , 

oArd,  figure  3,  whose  sides  are  inclined  to  the  sides  of  the  rectangle  aegf.  ^ For  the  a^ea  of  aied 

=ot  X Udx  sin  bad^abx  ad  x sin  O0“-Aoe-  daf)=ab  xadxco*  (bac+daf) 
aaaix^X  (cos  Joe.  cos  do/— sin  Aoc.  sin  do/) 

=(o6  .cosAoc)  X (ad. cm  da/)  X (1 —tan  Aoc.  tan  da/ 

= oc . q( . { 1 — tan  Aoc . Ian  do/), 

1}  -('+£)<-. 

The  depth  of  the  water,  which  at  the  orifpnal  place  wa.i  y,  is  now  altered  from  rAnoMs  Awn*  \ 
e-hth  upon  which  k depends  aiflera  from  fl ; and,  secondly,  because  there  b’lhe  tidal  elevalioo  *of  1^’ 

it  is,  therefore,  y+^  u+tc.  The  volume  of  the  water  standinj^  upon  TT'W'U'  a,  therefore 

r(l4)fdxrsm{fi+u4(l  + ^^)|}x(l4;)fmx(y4u4.) 

=r^9xrsin(e+|).^mxyx(l4)>‘{>+“‘“9+|.„^.*.^|x(,q.*^  x(l+^.^+^) 

Making  this  equal  to  the  original  volume,  or 


r^Xrsin 


we  have 


.in  (9+^) 


toxy, 


dfpcfSti^'liilgr'  of  'h«  “'■Jl  <«>"».  *nd  rejecting  the  huugnificant  term, 

o4>ucotan9+ * X “. 

tifJ  y d$  y 


If  we  multiply  this  by  y,  it  becomes 

0=^  («y)  + «y.colanfl-hy  ^ + w; 
and  if  we  multiply  again  by  sin  0,  it  becomes 

d dr 

®=^(«y«ki0)  + y8in0.  +ir.8ina. 
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TidM  tnd  Xhis  is  the  equation  expressing  that  the  same  water  uJwaya  occupies  the  same  Tolume : it  is  frequently  called 
f^uotion  of  coniinuity. 

lUpUna-  We  now  proceed  to  investifrate  the  equations  applying;  strictly  to  the  motion  of  the  water.  We  will  XjqrfsJe’i* 

tionoftke  first  allude  m a few  words  to  the  general  equations  of  motion  of  incompressible  fluids,  reftTring  to  our  article  Theory  uT 
HYDROnTN AMic*,  p*^  276,  or  to  other  treatises,  for  a more  detailed  exposition.  Let  the  places  of  the  particles  Tides, 
of  a fluid  at  any  instant  of  lime  be  ilefineil  by  three  rectangular  coordinates:  suppose  :r,  y,  z,  to  be  the  ~ 

coordinates  of  one  point,  and  p the  pressure  among  the  particles  at  that  point.  The  pressure  may  {>erhaps  be 


most  easily  eonceive<l  in  the  following  maimer  : — Suppose  a plane  to  be  inserted  in  the  fluid,  and  suppose  the 
fluid  on  one  side  of  the  plane  to  be  removed;  it  will  m necessary  to  apply  n pressure  to  this  plane,  in  order  to 
maintain  the  remaining  fluid  in  the  some  state  (whether  of  repose,  or  of  motion  or  change  of  motion)  ; mid  the 


pressure  for  ex'try  square  unit  of  surface  on  this  plane  Is  our  quantity  p.  This  pressure  ought  in  strictness  to 
be  estimated  as  a statical  pressure  by  (he  number  of  pounds  and  ounces  under  the  action  of  gravity,  at  a given 
place  on  the  earth’s  surface : but  it  will  be  preferable  to  take,  instead,  a quantity  which  bears  a cmistant  ratio 
to  it,  namely,  the  acceleration  which  this  pressure  will,  by  acting  fur  one  unit  of  time,  cause  in  a cubic  unit  of 
the  fluid. 


InvMiiga. 
lion  <oi  ibe 
xeetan^ular 
«^usUoaa 
nt  tbe  mp« 
lion  of 
fluids. 


Equality  of 
]»re«snr* 
in  moring 
fluid*  re* 
quire*  In- 
v«stigalioD. 


(74.)  Conceive,  then,  a small  paraltelopiped  to  be  inclosed  by  planes  corresponding  to  the  coordinates  jr, 
+ y.  y + k;  z,  Z4-/;  A,  and  / being  extremely  smuil.  pressure  i>er  unit  of  surface  on  that  end 

' whose  ordinate  U jr,  is  p ; but  the  area  of  that  end  is  ki ; iherctbre  the  actual  pressure  is  pkl.  The  actual 

pressure  on  the  other  end  is  4;/ X the  value  of  p corresponding  to  x+ A,  or  it  is  4f  xf  p+  — a\  Theformerof 

dx  / 

these  tend.s  to  push  the  parallelopipcd  forward  in  the  direction  ofx:  the  latter  tends  to  push  U backward. 

The  actual  pressure,  then,  tending  to  push  it  backward,  is  ^kkti  and  as  the  volume  of  the  parallelopiped  » 

dr 

hki,  the  accelerating  force  in  the  direction  opposite  to  that  in  which  x is  measured  is  If  there  is  acting  an 

<ix 

extnuieous  accelerating  force,  tending  to  urge  the  particles  in  the  direction  ofx,  and  represented  by  X,  then  the 
real  accelerating  force  in  the  direction  of  x is  X— Consequently,  (Mrchawics,  page  91,)  ^=X— 

Stmilarly, 

^ dl*  dy  dC  dz 

f (75.)  It  is  to  W remarkecl,  that  here  we  conoHve  the  quantity  p to  be  the  same  in  the  three  equations  which 
we  have  just  found.  Tlml  this  is  true  w hen  a fluid  is  in  ec;uiHbrium  (or  that  fluids  pre>«  equally  in  all 
directions)  there  is  no  doubt : indeed  it  con  be  shown  to  be  a necesi^rv  consequence  of  the  possibility  of 
division  of  the  fluid  by  planes  in  all  directions,  and  of  the  perpiendiculority  ot'  the  pre^tsure  of  the  fluid  on  any 
'•  such  plane.  It  is  tml  so  self-evidently  certain  for  fluids  in  variable  motion.  Without  ej:pres.Hing  any  doubt 
of  its  truth,  wc  wish  at  the  same  time  to  call  the  reader's  attention  to  the  dilference  of  evidence  for  the  principle 
in  the  dilferent  cases. 


Infevt  tr- 
iton of  tbe 
polar  equa- 
tion* of  the 
motion  of 
fluid*. 


(76.)  To  apply  this  to  the  movement  of  the  sea  ; let  x be  parallel  to  the  axis  of  revolutiim  of  the  earth,  y 
_ directed  towards  the  first  point  of  Aries,  and  z at  right  angles  to  the.se.  And  pul  & for  6+w,  o'  for  w + r: 
»r  for  tlie  distance  of  any  particle  from  the  earth's  centre.  Then  xscr-costf,  ysr.sin^.cosMl  4- o', 
zsr.sind'.sin  n/-po'.  Our  equations  of  motion,  which  depend  on  x,  y,  x,  must  be  transformed  into  others 

...  n.  f , V . 1 e^P  <^P  do'  dp 

detK'nding  <wi  r,  o , o . We  must,  then,  instead  of  put  — *f  -r-..~r-  • lof  we  must  pul 

dr  dr  dx  dd  dx  din  dr  dy 

dp  dr  dp  dO'  dp  do'  • ^ dp  dp  dr  dp  dO'  dp  do'  . . ^ , 

-f-.-r  '*  T j*  j“  + jnr-T-  And,  m forming  thequan- 

dr  dy  dB  dy  do'  dy  dz  ^ dr  dx  dfl'  dz  do  de  n 

lilies  — , — , &c.,  we  must  expre^  r,  6',  and  o',  in  terms  of  no  variable  quantities  whatever,  except  x,  y,  and  z. 
dx  dr 

dp 

For  then  it  is  clear  that  we  have  &c.  exactly  in  the  some  manner  os  if  p was  explicitly  expreaaed  in  terms  of 
X,  y,  and  x.  Now 

r'=x«.i.y-4-z‘; 

therefore 

dr  ___  X ^ dr  ^ y ^ dr  __  z 
dx"”r*  dy^  r * dx~'  r' 


(iiflercnlialing,  and  observing  that  cos* 6'=:- 
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203* 


And 


ihereforf 


<fg' rfo'_  xy  d&  _ xz 
dx~  r*  ’ dy 


- - I { - , 

tannf+c/ss— ; ctrt*  n<+o'=-72 — .* 

y y^+»^ 


do'  do^  — t 

dx  dy  ~y*+: 

SubstiCutinf^  th«oe,  the  equatumit  of  tnoticm  become 


do'  _ y 

~7T?' 


dp  X dp  s/y^»* 

dr*  r d9'  r" 

_ A 

y ,<^P  ^ 

dp  X 

dw'*y*+^ 

dt' 

dp  * ^ dp  XX 

+ .^.— y_ 

-z-^i 

dr'  r cto'V 

dcc'*y*4*e* 

“ <«• 

(77.)  Prom  these  we  obtain 


dr  r"^  r"^  r T dt*  T dl*  r dt* 


Yjy  + Zjs 

^=-  xvy*+j*+ 

fz 


dj^ 

d» 

<fP_^ 


1 I . ^d'x  At 


ify 


-=  Zy-Y,  + .^-y^ 


Now 


therefore 


And 


L.<^y 

■w 


2 df* 


X d*x  y d* y « d»r  I d*(r^  , ■ ■ o/ 

A (i^  A d ( tit  d«\ , d ( dx  dz\ 

(y'+.  )r?-‘n»rfir-«rfii=J- rfiCy*  -'57 j+*S  I'  5T "'s) 

^ d f dtK  / do'M 

=:r  sin  9 CO*  — r*cosnl+o,— s*u  & cos0'.smn<  + w.^  **"^dT  /) 


-hr  sin  O'  idn  n^+v' 


~4i  {-''“ 


-A9 


sin  m/4-o'-^— f*  sin  9' cos  O',  cos  n£-ho', 
dt 


therefore 


, ^d*x  d*y 

•+*V-'»S7- 


1— ' 
*• 


d / , d9\  d f , , d9  \ 

=— COB  COS  wi-ho'.~  J—  smn/  + «r'^  ^r'sin  n<-h«r.^ J 

+ cosni+o/.^^f*  sin  cos  + ^ **” 

— sin  9'. cos  + ^ ^ *** 

dff  _____  t d®'\ 

If  for  the  moment  we  put  U for  r*  cos  ni  + cr'.  V for  r*  sin  W for  r*  sin  O'. cos  y * 
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Ttdnaod  this  expression  becomes 


dt 


Tide*  uul 
W»VM. 

Sisrt.  HI. 

LaptftK’* 
Theory  of 
TUlef. 


I j ^____  ^ / \ f{  / \1  TWet. 

7 5oS  i'^*  cosnf+o'.  — ( W.  dn  «f  + o' )— W.  sin  «f+o  , ( W.  cosni  + ta' ]}  “ 

f- sin  O' cos  i/in+^y  ®\  / *it\  J\ 


o',  cos  o'. ^Ti- 


ff ta' 


I dr  I ^ dra'v  / do-N. 

d<  V efi  ) 


-I 

ctt\ 


And 


^dd  d«V  rf<  y' 


df» 


<-qiuUiottBof 
Lh«  raotioa 
of  fluida. 


= -^|r  sin  O',  sm  nf+ci'-^^r  sin  O' . co*  nf-f  rsin  O'.cosnZ  + ej'-^  sin  O'  sin 

= ®'("+-2-)  ™ “'•  ■=“  »'-^("+-^-)  «'■ -r.- 

Subslitutinf^  these,  our  equations  become 

t‘  (-.fT 

-=  Zy-V.— 2r-^  sin*  sin  cos  B -r>  sin*  6-^^. 


</o 


Limiled  (79-)  The  equations  as  we  have  just  pven  them  arc  complete.  But,  in  conformity  with  the  remarks  in  (69.), 
<*ij«i*tioDs  we  may  considerably  rctlucc  the  number  of  terms.  For,  if  we  omit  the  motion  in  the  direction  perpendicular 
r*}.plic*bl«  ^ ^ dr  fr 

ii^n  of^  to  the  surface,  we  may  entirely  omit—  and  • Also,  os  the  tnlal  oscillation  is  very  small  in  proportion 

►tfS. 

to  the  earth's  dimensions,  we  may  in  every  case  omit  the  squares  of  and  and  their  product.  Thn*i 


the  equations  become 

_ 


dt 


dr 


= X— 4-Y^  + Z— + r sin* 


<»(«*  + 2n^ 


do'N 


^ = -X,^y'+--*+I^g5-d-^  + r>.in  ff.  co.  a’.(n*+2™y^) 

Zy— Yr— 2r^  sin  cos  e'-^-rt— r*  sin*  • 

rf«'  ^ dt  d^ 

But  ^ enters  only  ns  the  representative  of  e+u  : so  that,  supposing  u small,  will  not  sensibly  differ  from 

^ : sin  o' and  cos  & in  the  factors  will  not  sensibly  ditfer  from  sin  0 and  cos  6 ; and  is=  ^T"*  because  0 
o0  dt  dt 

docs  not  depend  on  the  lime.  Also  will  not  sensibly  differ  from  and  Thus  the  equations 

of  motion  become 
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X— + Y-i  + Z— +rsi»*/n'+a»-^') 
dr  r r r * V.  dt  J 

V rr~. — ; . Yxv+Zxs  . / * . .»  \ 

^ +r*  «„  e.  c« 

-T^=  Zy  — Yi—2r*  sm  0. COS  *“*•©— 7-. 

da  ■'  (it  dP 

(79.)  Wc  shall  now  proceed  to  express  the  forces  X,  Y,  Z.  For  convenience  we  shall  divide  each  into  two 
purls,  X=X'+X",  YsY'+Y'*,  Z=:Z'+Z":  where  X*,  Y',  Z\  relate  only  to  the  attract  ions  of  the  earth, 
and  Z"  only  to  those  of  the  disturbinji:  boilie^  We  shall  also  suppose  p divided  into  three  parts,  p', 

p'\  of  which  the  first  is  that  part  which  depemla  on  the  earth's  attraction  and  the  factor  a*  the  second 
depends  only  on  the  disturbing  forces,  and  the  third  only  on  (he  differentials  of  u and  r.  And  we  shall  put  P for 
the  distance  from  the  earth's  centre  to  the  surface  of  the  undisturbed  watery  spheroid  ; on  that  r'-f  to  is  the 
value  of  r,  at  the  surface  of  the  water  os  disturbed  by  the  Tide.  First  we  will  remurlc,  os  a point  particularly 
worthy  of  the  readers  attention,  that  here  we  must  not  introduce  what  is  usually  called  crntrijugai  force. 

Fur  our  equations  procee<l  at  cmicc  from  the  equations  by  rectangular  co-ordinates,  and  in  these  the  whole 
rclaLknis  between  (Ik  forces  and  the  motions  are  absolutely  included.  The  assertion  of  (he  existence  of  cmfri- 
fugai  force  is  in  fact  merely  an  assertion  that,  in  order  to  maintain  bodies  or  tfuids  in  on  assumed  state  of  circular 
motion,  a centripetal  force  must  be  applied.  We  shall  somi  see  that  (he  etfects  of  ceitthfugal  force,  as  regunls 
the  figure  of  the  earth,  are  fully  taken  iulo  account  without  introducing  that  expression  at  all.  The  point 
deserves  a little  more  notice  than  has  commonly  been  given  to  it  in  theories  of  the  Figure  of  the  Eartli  and 
similar  subjects. 

(HO.)  The  expressions  for  X',  Y^  Z\  or  the  attractions  of  the  terrestrial  spheroid  on  a particle  of  the  sea, 
will  be  derived  from  those  for  Z',  X'«  Y\  in  Article  6ti.  of  the  Ficuas  or  tbr  Earth,  observing  that  here  (in 
conformity  with  the  notation  used  by  Laplace  in  this  investi^tion)  wc  have  taken  x for  the  avis  of  rotation, 
instead  of  as  in  the  Fioubk  of  the  Earth.  Those  expressions  suppose  the  form  of  the  terrestrial  spheroid 
to  be  the  form  of  equilibrium  of  its  strata  supposed  fluid ; which  supposition  is  not  infringed  by  our  assump- 
tion that  the  depth  of  the  sea  is  unequal,  because  the  depth  of  the  sea  and  its  ine<|ualUtes  are  very  small  in 
comparison  with  the  earth’*  ellipticity.  Taking  the  expressions  referred  to,  and  observing  that  m,  by  Article  62. 

of  that  treatise,  t and  that  A (b)  inArticlc  66.=  ^^,  so  (hat  and  remarking  that,  as 

T*  ^(b)  f » T*M  ® ’ 

4r* 

T is  the  lime  of  rotatkm,  and  n the  angular  velocity  of  rotation,  n T=2»,  bo  that  ssn’,  and  m therefore  =:  Forres  de- 

^ }wii«Jlof  on 

the  eiirtb's 


Tfae  forc«i 
divided 
into  two 
parti. 

TK«  prt*. 
a ores 
divided 
into  three 
part  a. 

CeQUifufal 
furee  ia  not 
to  be  iutro* 
ducfrd. 


_nV 

M 


; we  obtain 


X'=- 


Mx  b*(3v*-ha!*-2x*) 


Y'=  — 


— y 


eUrmclion 
xod  on  ro- 
lalioD. 


Substituting  these  in  the  expressions  for  &c.  in  (7S.),  and  combining  the  terms  which  depend  on  n',  we 

or 


have 


dr 


M b*(2-3  sin«0) 


-T  + 


+ «*r  sill*  0 


dp'  , 2h*  sin  0 cose/.,  . 

^ f Me — ^ ^ q-nV  wn  0.cos  0 


Integrating  these, 


b.(«„'e-?)  .-b-Wr.  - 

f/-—+ — (^Mc — ^j+_H„.e+c. 


2 »• 
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Pwlturc 

drpcndinf 

oQ  the 

earth'i 

inwUMi 

Kfid  on 

rourioQ 


If  we  conceive  rsZ+r'’,  / Iring^  the  value  of  r a(  iKc  surface  of  the  undisturbed  watery  spheroid,  and  K'  a TH>^  t&d 
variable  quantity  (whkh  at  the  surfacc^tr),  it  will  be  unnecessary  to  inaert  r*'  in  any  term  but  the  first  or  VVsTrs. 
larireat  term.  Thus 

" Sect  III. 

, M .Mr*'  , Mb'r/'  , An'/',.  b*  . . 2b*\  „ 

p=-^_  — +—(««.  «u'e-_  .u.'  »+^)+C.  Tj™^« 

Putting  for  r*  in  the  first  term  its  approximate  value  b (1+e  sin*e),  and  in  the  other  terms  b only,  it  becomes 


M 


M 


2 Me  n’b* 


p - t:  “ P '"'rT“+~5“+^- 


3 b 


M 


RclaliTC 
to-ordi' 
tules  of 
the  sun  or 
noun. 


The  whole  of  this,  except  the  second  term,  is  consUnt;  and  we  may  therefore  write  H,  — r".  And 

ji»  ~ ssattractiuu  of  the  earth  nearly,  nearly,  we  may  write  it 

/=l-,r". 

(Bl.)  Before  leaving  this  part  of  the  investigation  we  will  remark  that,  if  at  any  one  place  where  the 
pressure  is  0 (that  h,  If  the  surface  be  free  there),  it  will  =0  at  every  place  where  ^'=0,  or  where  r=r', 
or  where  (he  AuhI  has  the  external  boundary  whkh  we  have  taken  from  the  inve^igatioiis  of  the  Figure  of  the 
E^rth.  And  thus  our  process  in  (his  article,  couductetl  without  mention  of  centrifugal  force,  leads  to  the 
same  result  as  that  which  was  based  upon  it. 

(82.)  The  equations  determining  p'^  will  be 

^'=  X"'  + Y'-^+ Z'i 
rfs  ^y*+*' 

= Z 'y  - \-"s. 
da  ^ 

Now  let  S be  the  mass  of  (he  sun ; D its  distance  from  the  earth's  centre ; IV  its  distance  from  the  particle  at 
3 ; t its  right  ascensiem;  e its  declination.  Theux'  for  the  surisDsin^;  ^''s;Dco«  a,  cosr ; x'sDcose.siur; 

/— D »in  ff  — r c^  0, 


y'— y=Dcoa  9.  cos  i—r  sin  0.  cos  nf  + «r, 
r'-~i=D  cos  9.  sin  i—r  ain  0.  sin  nt+to ; 


,^{(y— x)*‘4*(y'“y)*+(3'— 3)*}  = D'x=4/{D*  — 2l>r  (sin  «.  cos0-f  cose,  sin  0.  co«  nf+o  — O+r*}; 
and,  preserving  cmly  (he  first  fx>wer  of  r. 


= — s — X il  H — (sin  9.  COB  0+  cos  9.  sin  0.  cos  nf +0 

{(x'-*y+(y-,)'+(j'-0'l*  D*  O'  I D 


-1 


j/.j  s 

Now  the  whole  force  which  the  sun  exerts  upon  the  particle  at  x,  y,  s,  in  the  direction  of  x,  is  X g;;  = 

But  the  whole  of  this  U not  disturbing  force  upon  the  water  in  regard  to  its  movement  upon  the 

earth.  In  order  to  find  this,  we  must,  os  in  (25.),  subtract  the  force  which  the  suti  exerts  upon  the  earth's  centre 
of  gravity,  which  is  the  same  as  if  (he  whole  mos4  of  the  earth  were  collected  at  its  centre,  and  is  therefore 

sy 

“ in  the  direction  of  x.  Subtracting  this,  we  have 


Disturbing 
forcet  of 
the  lun  ue 
aiooa. 


Similarly 


Y 

Z* 


D* 


D* 


S(r-I)  sy_  Y_1- 

~ !)■ ) D • 


ly 


(88.)  The  expressions  at  the  beginning  of  last  article  therefore  become 
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Z'V-Y'z 


=S.z'g-y'z.(^~-^). 


Sabctitutim^  in  these  the  values  of  y»  z,  in  terms  of  f,  ami  e,  luui  those  of  y' , 2',  in  terms  of  D,  <r,  1 ; we 
RjkI  (retaining  orUy  the  principal  power  of  r), 

“ ^{3  (^tn  CO*  0+cos  9.  sin  O.coe  nf+«  — *)*  — !} 

rir  ^ 


!>■ 


^ {sin  ff.  CO8  0+cofl  ff.  Binfl.cos  nf+o— j}.{  — sin  ».  sin  0+  cos  w.cos  O.coa  nf+w-x} 


dd 


j-ti  SSr*  ■ — — — I 

-E^  — — (fein  9,  cos  0 + COS  ff.sin  O.cos  nf+ta— #}  cos  e.  sin 0. sin  nf+or— x. 

<iw  D*  * 


Integrating, 


Hr* 


p'^;=“^{3(»in(T.cosfl+ca8  ir.siji  O.coe  n/+w— »)* — 1 }- 


It  » unnecessary  to  add  an  arbitrary  constant,  since  one  has  been  altachetl  to  the  expression  for  p',  to  which  this 
is  to  be  added. 

(84.)  In  conformity  with  the  remarks  in  (69.),  no  regard  is  to  be  given,  in  this  expression,  to  the  variation  in 
the  values  of  r arising  from  the  dilfereiKe  in  the  depth  of  particles  of  water.  Instead  of  r,  therefore,  wc  may  put 
the  elliptic  value  or  even  the  polar  radius  b.  (This  amounts  to  the  as-sumptiou,  that  the  Tides  upon  a 
spheroid,  so  nearly  imhericnl  os  the  earth,  will  not  sensibly  ditfer  from  those  upon  a sphere.)  Putting  b for  r. 


Preiuntre 
produced 
0/  tlic  1011 
or  mooa. 


’ *ml 

and  adding  p'  and'  jr,  we  fin.!, 


3Sb* 


p=I-jr"+  - {(sin  a.cosd+cma.  sin  8.cosn<+o-j)*— il+p"" 


where 


ai)- 

JpT'  „ . * 

ar  at 

= — r*^  + 2n  r*  sin  fl . cos  8 . 

d8  dl*  <11 

^'=_2«r*si„8.cos8^-.-sin*e.'^. 

(10  <u  nr 

At  the  surface  of  the  water,  p=0.  But  at  the  surface  r*=ic;  and,  by  the  equation  of  continuity  (72.)  tr=: 
— -^«7)-Uy.cotan0— y~.  Hence  the  tidal  equation  for  the  surface  of  the  water  becomes 

otf  W0 

. SSb* , 


Equation* 
fur  Che 
preMure 
depcudlng 
00  the 
motion  of 
theaes. 


Orrl+^iy  {(rui  lY.cosO+coBor.sintf.CMnf +0— r)*— ytp+p^"; 
where  to  and  p'*’  are  subject  to  the  cquaUons  expressed  above. 

(95.)  If  we  expand  the  middle  term  of  the  tidal  equation,  that  equation  becomes 


Sb", 


SSb*  . 


0=1+ ^^(j  cobV— 1)  (I  —.9ctM*0)+-^j^sin  2<r.sin20.cos  nf  + 0 — t 
SSb* 


+ coi^  (T.5in*e.  cos  2nf + 2®  — 2*  - ytp+p''. 

For  most  purposes,  wc  may  consider  the  variation  of  the  terms  depending  on  S to  be  produced  only  by  the 
variation  of  11/  + 0— jt,  and  we  may  consider  ^(ti/+w —x)  or  ^ a constant  ^n',  or  we  may  represent 

ni+o— X by  n'/f  o (by  changing,  if  necessary,  the  origin  of  the  time).  Some  of  the  terms  therefore  of  the 
equation,  depending  on  the  disturbing  force,  are  comUant:  some  multiply  cosnV+0;  and  some  multiply 
cos  2nV  •)'  2m.  In  strictuesa  we  ought  to  consider  that  c aud  D are  both  variable ; but  they  may  be  expressed  in 
series  of  sines  and  cosines  of  multiples  of  the  time  ; and  when  combined  with  cos  n'f +0  and  cos  2n'f+20they 

2 N 2* 
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TIJm  Add  will  produce  co»ine»  of  other  nrcs  in  which  the  coefliciefit  of  i is  dilfercnt,  but  that  of  o is  the  oame.  The  most  Tidetsnd 
WmTv*.  floral  form  therefore  for  one  of  the  terms  will  be  >V»tc«. 


C'"'™!  e.cosil+*s>,  Sw.*' 

term  of  the 

preuare  where,  for  the  first  of  the  important  terms,  Or:  A. sin  29,  snd  i=n',  or  dilTers  little  from  n ; for  the  second 

^=2,  and  tss2n';  and  where,  in  the  terms  in  general,  k has  no  values  but  0,  1,  2,  but  t may  have  ^ 

turbinf  * suiy  value  between  wide  limits,  and  0 may  hare  any  multiples  of  sia29  and  sin'9  added  together, 
force*. 

(86.)  The  equation  between  w,  v,  and  r ; those  between  p"\  u,  and  t ; and  that  between  10,  and  the  terms 
arising  from  the  disturbing  force;  being  all  linear,  we  may  take  the  terms  arising  from  the  disturbing  force 
separately,  and,  fiiKlitig  the  solution  for  each  term,  we  may  atid  all  together.  It  will  be  sufficieut,  therefore,  to 
proceed  with  the  solution  of  the  cquatiou 


Limited 
cqualioQS 
fur  the 
prTMnre, 


0 s;  0 COB  rt  d- ^ ~ ^ +p'"« 

(87.)  Now  we  mnv  remark,  that  the  equation  for  may  be  neglected,  not  because  its  terms  are  small,  but 
' rfr 


because  the  variation  of  r to  which  they  apply  is  insignificant  The  reasoning  of  (68.)  applies  entirely  to  this ; 
but  the  reader  may  see  tlie  same  thing  in  the  solution  of  the  equations  for  f/'.  For,  ulUr  having  obtained  the 
inKonsU  / rfn''  rfp^  <fp'’\ 

ciunra.  value  of  p'*  by  means  of  three  equations  Mor  ^ ^ thereby  implying  that  the 

variations  of  r arc  insensible ; and  wc  have  thus  obtained  exactly  the  same  expressicm  as  if  we  ha<l  put  b for  r 


in  the  equations  for  and  ™ 

..  , .tfp'  .dp" 

parable  to  those  of -4-  and  -r~, 
* dtf  dxs 


and  had  neglected  the  equation  for  although  the  terms  of are  com- 
ar dr 


In  like  manner  we  shall  Ivere  put  b for  r and  neglect 
V"^_b'^“+2„b*.rin9.co*fl.^ 


dp^* 
dr  ' 


Thus  we  have 


dd 


iie 


— 2nb“.sin6.cos0  — b*sia*9 


dra 


dt 


tU* 


d , . ^ „ dp 

tr=  (wy)  cotan  ® - y ^ 


Puputar 

ex  plans* 
tion  of  t!ie 
tenax  la- 
iriMluced 
by  eon* 
•idrring 

Uie  esrt)i*A 
rptstioo. 


Os=0crw  it-^kts—ffW-\-j/^ 

(S8.)  The  terms  multiplying  n,  it  is  to  be  remarked,  are  produceil  entirely  by  introducing  the  consideration  of 
the  earth’s  rotation.  Of  the  origin  of  these  terms  the  following  popular  explanation  (which,  however,  is  suffi- 
ciently accurate  to  be  used  us  a basis  of  calculation)  may  be  given.  Suppose  n particle  of  water  (o  be  running 
towards  the  equator  (that  is,  suppose  that  u is  increasing).  By  this  motion,  it  is  proceeding  from  a small 
parallel  towards  a large  one,  or  from  a place  in  which  the  movement  from  west  to  east  (pro<lttced  by  the  earth’s 
rotation)  is  small,  to  one  in  which  the  movement  from  west  to  east  is  large.  It  is,  iherelbre,  advancing  to  a part 
of  the  earth  whose  movement  towards  the  east  is  more  rapid  than  its  own,  and  therefore  it  tends  to  lag  behind 


the  movement  of  that  part  of  the  earth. 


Consequently  there  will  be,  in  the  expression  for  (which  is  the 
acceleration  towards  the  east,)  a term  depending  on  u,  which  denotes  that  there  is  a retarding  force  when  u is 
increasing  : that  is,  ^ will  be  expressed  by  terms  of  which  one  is  a negative  multiple  of  Again,  suppose 

a particle  of  water  to  be  running  towards  the  east  (that  is,  suppose  that  t>  is  iiicrea.<dng).  The  angular  velocity 
of  (his  particle  is  greater  than  the  earth’s  angular  velocity  : therefore  the  centrifugal  force  is  greater  than  the 
centrifugal  force  would  have  been  if  it  had  had  no  such  motion  towards  the  east ; there  is  therefore,  from  this 
cause,  an  addition  of  centrifugal  force ; and  this  addition  (like  the  original  centrifugal  force)  is  in  the  direction 
of  the  radius  of  the  parallel,  and  is  perpendicular  to  the  earth’s  axis;  resolving  this  into  a vertical  and  a hori- 
zontal force,  the  horizontal  force  is  directed  towards  the  equator,  or  tends  to  increase  « : that  is,  will  be 

dt* 

expressed  by  terms  of  which  one  b a positive  multiple 

(B9.)  A general  solution  of  the  equations  of  (67.)  is  scarcely  to  be  hoped  for ; it  w a matter  of  difficulty  to 
find,  in  a very  limited  ca.'ie,  a particular  integral  which  will  ailisfy  them.  We  shall  begin,  in  the  manner  of 
Laplace,  by  trying  whether  (hey  cannot  be  satisfied  by  expressions  of  the  following  form: 
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269* 


TUiet  and 
Wave*. 

U7=a. coe*  ti+ket 

Sect.  III. 

u=6.cOfi  i.f+At9 

l/»ptace*a 

vsrc.sin  tf  + 4*iar 

Theory  of 
TiiJrt. 

where  a,  6,  e,  are  function*  of  9 only. 

cosi^+4cr 

aiul 


Anump* 
tloQ  of  ihe 
fortn  of 
•olullon  u 
rpganii  tbt 
longitude. 


(90.)  Substituting  these  expressions^  the  equations  become 
da* 


COR  ii-f-Arex  +b*6.i*  cos  if+^rw  J-2Mb*.«iii  O.cos  O.c.t.cos  if  + ito 


^k.a!*.  sin  +2n  b*  sin  O.cosd.6.i.  sin  +b*.Bin’  O.c.i^.sm  tf+irto 

dih) 


a.cos  tf+Ar0=r  — • 


dQ 


co»  ti-^kts  ~6r*cotun  9.  cos  ii  + ito  — ycA*.  cos  Xrsr 


= 6.  cos  )f+ilrsr  — ^.costf+iro  +o^'.cosif-f  A*o 


=b«j*.5  + 2rtb*i.sin9.cos9.c 

do 

— ia"'=2rt  b*  I.  sin  0. cos  9.6+ 

„ *^(6y> 


dd 


-67  cotun  B—yck 


0=G— <7a+a'". 

It  is  clear  that  our  OMumpliuns  have  satisricfl  the  equations  as  far  as  rc^rds  «j ; for  every  term  conlaiiiinj^  ex 
has  \-anishetl  upon  making  the  substitution.  Moreover  we  have  four  di^erential  equations  by  which  to  deter-  auinpiiim 
mine  four  unknown  quantities,  and  these  (whatever  practical  difficuUies  we  may  lind)  are,  theoretically,  sufheient  t«>uffide«t. 
for  their  determination.  It  is  therefore  certain  that  a solution  may  be  found,  in  the  form  which  U expresned 
by  the  four  sutsumptions  for  w,  v,  v,  and  p"\ 


(91.)  Before  proccedinjf  further  with  the  solution,  we  may  draw  a few  inferences  from  the  form  of  the  ex-  Infermee* 
pressions  thal  we  have  already  found.  First,  sin^  the  velocity  of  the  water  in  the  direction  of  the  meridian  is 

or— b6i  sin  it+ko,aad  the  velocity  pcr{>cndiciilnr  to  ths  meridian  Is  b sin  9,^,orbc.&ia0.i,cosif+A't3',  the  **“'^“*^* 
of  dt 

water  at  any  gpvcn  place,  except  in  certain  limited  cases,  is  never  at  rest,  but  the  direction  in  which  it  runs 

chuii^  perpetually.  The  cxprcftsioii  fur  its  whole  velocity  at  any  in.stant  is  b.  /({-~r-^  +sin*9  f \ or  The  dtrec- 

V V\  df  / \ dl  JJ  tioaoftU 

b.^(6*i*.siu*ft+A*«o  + c*sin’  9.i*.cos*  it-tku)  and  the  tan^nt  of  the  anifle  which  its  course  makes  with  the  me-  tWe-eor- 
, rent  re- 
sin 9?:  . „ 

dt  — c sin  9 

ridiim  at  that  instaiU  is  , or — cotan  «i-A  o.  This  is  the  same  kind  of  rotation  to  which  wc 

Tc 

have  alluded  in  (9.):  but  we  shall  see  hereafter  that  the  latter  arises  from  a different  cause. 


(92.)  Secondly,  since  the  term  G,  cos  if  + ko  produces  a term  ic  of  the  form  a.  cos  if+Acx  (where  a mav  be  Hi|;horlow 
positive  or  ne^tive),  and  since,  for  the  principal  tidal  terms  in  cos  U+ihn  will  have  the  form  cos  ni  + o— *,  w>U*/or*^ 

or  cos  + 2ci--2f,  which  terms  have  their  maximum  or  minimum  values  when  *— nf+w,  or  when  the  sun’s 
distance  from  the  fixed  meridian  = the  distance  of  the  place  from  the  fixed  meridian,  or  when  the  sun  is  on  the  at  the 
meridian  of  the  place : it  follows  tlmt  either  the  high  or  the  low  water  of  the  solar  tide  must  occur,  in  confonniiy  traiuU  of 
with  this  theory,  exactly  when  the  suii  is  on  the  meridian.  A similar  law  applies  to  the  time  of  the  lunar  tide. 

(93.)  Thirdly,  ifa  factor  of  0 (which depends  on  the  suns  linear  distance  and  declination)  is  expressed 
1+/C05  { i,  where  f is  small  (or  where  the  term  /cos  t'f  varies  slowly),  then  0 cos  i7+^  will  become 

0 cos  I/+  *^0  + ^ cos  (1 + 1 ) f + fcej  cos  (i 

and  Biuce  a in  the  expression  for  u’ depends  on  I,  we  must  use  a+^i*  in  the  second  term,  and  a— — 1'  in 

dt  di 

third  term ; and  the  expression  for  tc  will  lo 


by  *riRie  of 
bigh  wat«r 
altered  by 
the  varia- 
lioii  of  tba 
forect. 


the 
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+ cos  ((+i)/+*si+Z  cos  (i— 0(+*«j 


- tia  

or  fl  (1+/C08  »'Oc*>*»^+A®— ®***^+*®-  Ltpiw«‘t 

^ di  Thwfrjr  of 

, Tide*. 

The  lime  of  hl^h  waler  on  any  given  <lay  will  not  now  be  the  same  an  before ; for,  before,  it  occurred  when  _ 
t/+Aro=OoT  IbO",  but  now  it  occurs  when 




taniH-Atg  = - 7“  nearly. 

a(l  +/coai  0 

Bui  the  hifchcHt  tide  of  all  (the  height  being  e\pre*Hsed  by  the  M|uare  root  of  the  sum  of  the  squares  of  the 
I^of  coedfcienU  of  cosif  + its  and  sin  as  in  (*16.),  ) occurs  when  /'em  (^()‘+ 

to  **  maximum;  and  this  is  when  cos  or  when  the  force  which  causes  the  tide  is  greatest.  As  far,  there- 

th?*Uiy  of  “*  ***”  theory  applies,  the  highest  solar  tide  ought  to  occur  on  the  very  day  on  which  the  solar  force  is 
KreatMt  greatest;  and  similarly  the  highest  Inuar  tide  ought  to  occur  on  the  very  day  ou  which  the  lunar  force  is 
force.  greatest. 

AMump>  (94.)  Returning  now  to  our  equations  of  (90.).  The  imjy  way  In  whkh  Laplace  has  attemjgetl  to  solve 
tion  ofci-  jg  following.  He  has  a.Hsnmed,  as  the  only  law  of  depth  on  which  aMilution  appears  to  be  practicable, 

-ysf  — /ijcoB*©.  He  has  then  shown  that,  taking  separately  the  terms  independent  of  nt-fur— r,  those  depending 
depth  of  „n  cosnt  + fs— r,  and  those  depending  on  cos  it  is  pmsible  to  detemiine  for  each  the  vaJue  of  tj 

the  sea.  which  the  equations  can  be  solved,  (the  solution,  in  Laplace's  manner,  not  being  practicable  for  all  values  of 

Laplace « He  has  shown  that,  to  a certain  degree  of  approximation,  the  same  value  of  q will  apply  to  the  terms 

Oie  kinds.  And  in  the  simplest  case  (when  9=0,  or  the  depth  is  the  same  in  dl  |iarU>)  he  has  shown  that 

eqiiiUom  the  terms  in  the  height  of  the  water  depending  on  cos  nf4  o — r will  be  inaciLsible,  or  the  diurnal  tide  will  be 
s«  depend-  insensible.  Wc  now  proceed  (although  by  a method  ditfereut  in  its  principal  parts  from  Laplace's)  to  obtain 
UutS^”  result.. 


(95.)  From  the  first  and  second  of  the  equations  in  (90.)  we  find 
. . ^ do'"  


• — 2Jh»  cos  0 , a" 


b'l.siu  O.(4n*a»*0— I*)  * 


‘2n.  sin  0.  cos®,  — — 4-i 
ad 

b*t.  bin*  0.  (4«*.  co^0-O 


Substituting  these  values  in  the  third,  which  may  be  put  in  the  form 

a.  sin  0=— “ sin  0)  — y.Jfc.c.  »iu  0 


, ( I.  sin 9. cosO.  a"'l  2in.  siii  fl.  cm  6.^^  4-i4:*.  o'" 

. . de I do 

*'***”  de|^'  b*i,  (4«*.  cots"  0— J b"i.  sin  0.  (4n’.  coi^O— 


Th«  r<iaa>  But  from  the  fourth  equation, 

tion*  rc*  G.  siu  0=9.0.  sin  0— sin  0. 

iliieed  to 

one  dif*  Substituting  in  (his  last  the  value  of  a.  siu  0 just  found,  we  finally  obtain 


!•  ein  6.  cos  0.  o'"! 

4n*.  co^O— i"  1 


2kn.  sin  0.  cos0. -r— +rJl*.  o'" 

_X.y.  il 

b*i  hin  0 . (4n*  coo*  0 - 1*) 


a linear  ditfereulial  e(|Uation  of  the  second  order,  in  which  the  only  unknown  quantity  i!|  o"'. 

(96.)  ff  we  perform  the  differentiation  and  multiply  by  siu  0.  (4n*.  cos*  9 — i*^,  the  equation  becomes 


0,  sin"0,  (4n*.  cos" 


^i'di*  • (•*  *^11*0.  *dn0.  CO*  0,  o'") 


{d"a'"  . . dd*'n 

I.  sin"  0.  (4n*.  cos*  0— 1"). -^^  + 1.  sm  0.  cos.0  (8«’sin"0-p4n*  cos*0— i") -^| 

-f  (?jt*  + 2i"itn.  »in"6— 4iA'*n*.  cos*0+84fft*.  Mu*0.  cos’0)  .o'"  j 

— sin"  0.  (4n".  cos*  0 — i")".  o'" 
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If.  wUh  Laplace,  wc  suppose  y=l.  (l-g.  cos'e),  ^=2'';-  >"“»•  •h«q'i»‘>on  takes  the  following 

'»•  form ; in  which  wc  may  remark  that  the  factors  of  0,  o'",  and  contain  only  even  powersof  cos  e ; and  that 
L«pUco't 

Theory  of  i . n j v 

Tide*.  the  factor  of  contaius  only  odd  powers  of  coa  6,  mulliplied  by  an  6- 

_ d$ 

Ox  {i‘+  (-8iV-i*)co8*e+(I6n*  + 8i’a*)o>»‘9-  lfi«‘coS*«}= 

. cntiftl 

l-i*/+(4/n*  + i'/+i’’f9)co!^e+(-4/n*-  cos*9+4/n’,  cos' el  S°h^" 

'<9'  **'  I ’ oimedei- 

^ X “ X COS  e . sin  e X { (8/n*-  - I’O  + (S*’^  “ 4'n*)  cos'  0 - 4ln'q  cob*  el  Kr 

de  b'  I I d,p,k. 

4.a"'X-^x|(Wf  + 4iH«)  + min-WIn'  - Siklmj  - t'hti^  cos'  e 

+ +4t’bi'7  . +6iHn9^  cos‘e-  cos'  e| 

+0*' X { -i*  +(sAi*  + i")  cos'  e+  (-16n*-8i’a'>  cos*  e+ 16 n* cos'  e}. 

It  is  evident  that  this  equation  can  always  be  solved  by  assuming  for  o"'  a form  similar  to  that  fur  0 multi- 
plied by  a series  of  powers  of  cos’  e with  indeterminate  cocBicienU.  The  same  would  have  held  if  we  had  as- 
sumed for  y an  evpresaion  consisting  of  a g^ter  nuinher  of  terms  with  even  powers  of  cos  e. 

We  shall  now  proceed  with  some  steps  ot  the  solution  of  this  equation. 

(97.)  Omitting  the  first  or  constant  term  in  the  equation  of  (BS.).  which,  in  fact,  U only  an  arbitrary  constant, 
to  be  so  determined  with  reference  to  the  term  yic  that  the  whole  mass  of  the  fluid  will  not  be  altered,  the  neit 

Itrm  is  — cos' I- I'l  (1-3  cos' 0).  This  term  does  not  contain  n at  all,  and  therefore  we  must  make 
2D' \2  / Sb'/3  \ 

*=0.  ButasDisslowlyvariable.andaseuLsoisvarUble.thefactor  —,(^-cos'e-lj  would,  if  expanded, 

consist  of  a series  of  terms  like  A cos  it,  where  i is  small.  Comparing  A cos  It  (1  - 3 cos*  9)  with  Ocos  it+hs 
we  have  0=A  (1  -S  cos'  0),  i =0,  i a small  number.  Substituting  for  O aud  *,  and  rclaiuing  only  the  lowest 
power  of  I iii  each  term,  the  equation  becomes 

A X ( 1 6ir«  cos*  9 - 64  n*  coa*  $ + 48n*  cos"  9)  = 

^ x|;xl4tn'cos'«-K-4tn'-4/n'y)cos*e+4t«*9Cos*0|  cSa'^1^7 

o9*  b I J diituHv* 

An»’  a . w 

H X X cos  9.  sin  0x  (9/n’— 4/«*  cos*  9— cos* 9) 

de  b* 

•+-a'^''x(— I6n‘c<»*9+ 16»*  cos*9>. 

Suppose 

B,  cofe*9+  B,  cos*9-b  B,  coti^0+&c. 

dtt” 

Forming  the  exprceeioos  for  and  and  expanding  all  the  even  powers  of  sin9  in  terms  of  eos9,  and  SolutlMi  In 

^ df)  aGr  pow«r«  of 

aAer  substituting  in  the  equation,  making  the  coefficient  of  each  power  of  cos  6=0,  wc  find  ibe  corine 

of  tbe 

tb*n*  2q  b*n*  b*n*/b*n*  , q*\  UiUotte. 

rfr^Axj^  eo,*e.bf..^cos'e+—  ^ -h-l-jcce 

+!i  A ^-lf'cos.'e+&e.l. 

\ gt  V«5^15.35V  !>l  ' 

O o'" 

And  • o= — -i 

9 9 

——  (i_Sco8*e)  + — multiplied  by  the  series  ju.st  found. 

9 9 

This  is  the  coefficient  of  cos  it  in  the  expression  for  ic,  the  tidal  elevation  of  the  water  (89.). 

(98.)  If  we  remark  that  the  centrifugal  force  at  the  equator  U eipresseil  by  bn',  it  is  evident  that 

— ia  the  proportion  of  that  centrifugal  force  to  gravity,  or  is  the  quantity  which  in  the  Treatise  on  the 
9 
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I’iDfRE  OF  THE  Earth  we  have  called  m.  The  (racliim  is  iherefore  and  i*  uut  small,  therefore, 

- . tjl  { ^ »re*. 


Sect.  III. 
Laplace** 


Soluliou  ia 
iwwcr*  of 
the 

of  the  K**. 


except  m o|!^  ^ smaller  than  the  proportion  of  the  depth  of  the  sea  to  the  earth’s  radius,  which  b expressed 

^ Tide*, 

hy  The  form  of  solulkm  adopted  abox'c  will  not,  therefore,  strictly  apply  if  the  depth  is  very  small,  as  the  ” 

coefficients  of  the  series  will  not  converge.  In  that  ca<«,  it  will  be  advantageous  to  put  the  auluikni  in  this  form : 

a'''=C,4-C,.f+C,f*+C,f+^kc., 

where  C«,  C„  C„  C»,  &c.  are  functions  of  &:  and  to  substitute  in  the  equation,  and  make  the  coefheieni  of  each 
power  of  /=0.  Thus  we  shall  have 

+ A(l-3ctw*tf)=— C, 


from  wiiich 


Q— X X {4n*  co»*e+ (— 4n*— 4w‘^)  cos*  0+4n*^  cos'O} 

(tC  a * 

+ X X cos  e . sin  e X (Sn*—  4n*  cos*  $—• 1h*7  cos*  6) 

+C,  x(  — 16n*  cos*0+  Ibn*  cos^fl)  ; 

-V  1 i 4-  cos*  fl  + ciw^  d— 39  cos*  d 
* b*  H*  * 2 * cos*  fl  * 


and  so  on,  the  determination  of  each  successive  term  being  clfeeted  in  the  same  manner,  lienee  a'*'  iscxpreswi 
by  the  series 

ffi  3 l-f  cos*  3+9  cos*  0 — 39  cos*  6 


«A(l-3cos*e)-A.rf-,.4.- 
b*«*  U 


cos*  6 


+ Ac. 


ami 


O .0“*  A(l-.3co«*e)  a" 

ass 1-_=— i i+— = 

9 3 3 3 

^A  / 3 l+cot^0  + 9cos*3— 39cm*0 

9 *bm’  :2  ’ co»*0 

The  series  converges  by  powers  of  and  diverges  by  powers  of  cos'®.  Algebraically  speaking,  therefore, 

it  fails  near  the  equator:  but  it  » probable  that  it  would  apply  so  near  to  it  that,  in  regard  to  physical 
interpretation,  the  failure  would  be  unimportant. 

(09.)  The  fluctuation  of  which  we  have  treated  includes  all  those  which  Laplace  denominates  “ /e«  ojci//a- 
/ibffr  de  ia  premiere  erpece.” 

3Sb* 

(too.)  The  second  term  depending  on  the  disturbing  force,  in  the  equation  cd*  (B5.),  ia  +*^|y  tdnSc,sin20. 


3Sb* 


cosRf+«  — «,  or  sin  2e.  Kind,  cos  0.  cos  fit  4- which  we  will  cull  £.stnO.cos0.cosnl  + o— 1.  Com> 

paring  this  with  the  general  term  assumed  in  (86.),  we  have 

0=:E.siii  O.COS0 
<r=l 

efr 

Ill  the  investigation  on  which  we  are  about  to  enter,  we  sfuill  consider  E as  constant,  (its  xmiiation  depending 
only  on  the  changes  of  distance  ami  detlinalion  of  the  luminary,  which  ore  slow,)  ami  ^ as  insignificant. 
The  lost  assumption  gives  us 


Substituting  these  values  of  k and  i,  in  the  equation  of  (96.),  and  dividing  by  n\  it  becomes 

r. 


s'  ' V 

ince.,-=~  ss; — I 
* b*  n*  bm  / 


0 X (I -co»*0)  X (l-4coa<  6)’= 
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t 


— o”'x  (1  — cos’s)  X (1  — 4co»^0)’. 
We  shall  solve  this  by  the  same  process  as  that  used  in  (98.) 


Tide»  »iict 
Waves. 

Equation 
cormpond* 
lo  dior* 
oal  ThIi^. 


(lUls)  Suppoifc  then 


••’o  F|.  &C.  belnK  functions  of  8.  Substitutinjj  this  in  the  equation,  and  making  the  coefficient  of  each 

power  of  1=0,  the  first  comparison  (or  the  comparison  of  terms  independent  of  f)  evidently  gives 

Ox  (1 -cos’s)  x(l  -4cos*fl)'=  -F,x(l-cos'6)x(l  — 4cos*9)*, 

— E.sine.ctwC. 

<fP  d*  F 

From  this  we  have  .^=E.(1— 2cos’8),  -^=+4E.  sinS.  cosS. 

(19  uv 


The  second  comparison  (or  that  of  terms  containing  the  first  power  of  1)  gives 

d*F  / 

0=-^^  X I 4- (5  + f)cos*0+(— 4 — &^)cos*0+4f/  cosi*flJ 

dF.  I 

+ X ^Xcosfl.sinfix  {(7  — 2qr)  + ( — 44-39)  cos’d -4qf  cos' flf 

+ F,  X“X{-3-4(2— 79)co»*d-f(— 84-139)ci>s*0  — 89C0»*9} 


- F,  X — x<l -c<»*0)x(l -4cos?d)*. 
unt 


Substituting,  in  the  three  first  lines,  the  expresskais  found  for  F.,  and  the  equation  becomes 

ad 


0=EXei- 


g^x.Hin9.cosflx{  — 2Y+18iycos'fl-48Ycos’fl  + 327COB’»(  - F,  x ^ X (1 -cos'Syx  (I -4  cos'8)*. 


or  0=-E.8iii8.cos8x2<;.(l  -cos’8).(l  -4coa'e)’-F,x(l  -cos’ 8). (1  -4  cos' 8)’; 

from  which  F,  = — . E , sin  8 . cos  9=  + 2^ 

The  form  of  the  equntion  between  F,  and  F„  that  between  F,  and  F„  that  between  F,  niid  F„  4c.  will  be 
esnctly  the  same  as  the  form  of  that  between  F,  and  F, : and  since  the  form  of  F,  (considered  as  a function  of 
8)  is  exactly  the  same  as  that  of  F„  the  nature  of  the  substitution  in  the  equation  will  Ije  the  same,  and  there- 
fore the  relntion  of  all  the  successive  cocificienis  F„  P„  &c.  srtll  be  the  same.  Thus  w e shall  have 


F,=  29F|=r  — 49*.E  &ind.coHd 
F,=:  29F,=  *-89“ , E . ftin  6 .cos  fl. 


and  so  on.  The  expres8ion  for  a'",  therefore,  is 

— Esind.  Cttsd  — E &ine,cose(^^ +^— ^ 4-?^i!4.&cA 

\bm  b’ m*  b*  m*  J 


= — Esindcosd  — 


2q  x — Esin  0. coed 
^ br« 


and,  iherefore, 


*-E!  ^ ’ 

O , o'"  W E 

<*= — T — ’ = — r.  — .sin  9 COS  0, 

^ ^ !_???  9 


bm 


sm  expression  in  a finite  form.  The  expression  for  ihe  eievatiou  of  the  wafer  is,  therefore 

VOI..  V 


FiDlleMlo* 
tioD  cor- 
mjHinding 
to  jiuraal 
tide. 
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• — — . — .Kind,  cosd.eotnf + «7  -s. 
, 9 


bm 


Smi  hi. 

Laplacr** 
Theory  ot 

When  ihe  (102  ) 1“  "licl'  (96.)  we  tunumed  the  depth  of  the  water  to  be  represented  by  /(I  coa'e).  If,  then, 

■Upih  !•  the  depth  of  the  water  be  uniform  over  the  whole  globe,  y=0.  In  that  case  the  eipression  just  found  for  the 

uniform^  elevftUon  of  the  water  vanishce  for  every  value  of  0 and  o,  or  for  every  point  on  the  earth's  surface.  Thus  wc 

t^rc  » DQ  the  most  remarkable  ami  most  unexpected  result,  that  if  the  depth  of  the  sea  is  unifonn,  the  diurnal  tide 


(or  (hat  depending  on  nt-fo— t)  is  insenriblc.  For,  the  cxprewioii  for  its  elevation  absolutely  vanishes  when 
the  depth  of  the  water  is  everywhere  the  same 


diurnal 
tide  in 
height. 

Buithrrr  (103.)  Thi»  evanescencr  of  the  tide  applies  however,  only  to  the  tlnaiion  of  the  water.  The  Wiionto/ 
li  Olumd  motion  is  not  destroyed.  For,  the  displacenwnt  of  the  water  in  the  direction  of  the  meridian  is  u,  and  therefore 
tide  in  ^ „ 

ae^fto.  its  velocity  in  the  direction  of  the  meridian  is  — = — t6sin  + (HD.),  =— nfe.sin  + « — # : its  displace* 

ment  in  longitude  is  p,  and  therefore  its  velocity  in  the  direction  of  the  parallel  is  sinO.^sic.nne.cosiV+ihn 
=n.c. sin  O.cosirt  + cr— /.  Now,  taking  the  exoressions  for  6 and  c in  (95.),  and  a.ssumiiig  ^E.ain  O.cusa, 

(to  which  it  is  reduced  when  ^ = 0,)  and  ^ = E(1  -2co»'e;,  we  obtain  V^ne'  **’‘‘^*' 


-E 


the  velocity  in  the  direction  of  the  meridian sin  nt  + m—s.  and  titat  in  the  direction  of  the  paralici 


_,.^^co9  0.co8i}I-it9— s:  and*  the  whole  velocity  of  the  water,  which  is  the  square  root  of  the  sum  of  the 
bn  

aquares  of  these  quantities,  = j.yr  — sin" 6. cos' nf -ho— X,  and  the  tangent  of  the  angle  which  its  course 

makes  with  the  parallel  =— ton  nF+o— Thus  we  obtain  the  result,  that  at  the  equator  the  water  moves 
' coe0 

only  north  and  south,  resting  for  an  instant  at  the  change  of  motion  : on  every  other  part  of  the  earth  the  water 
is  always  moving  with  some  velocity,  but  the  current  is  perpetually  changing  Its  direction : at  the  pole,  the 
velocity  is  constant,  and  the  direction  is  always  transverse  to  the  meridian  which  passes  through  the  luminary. 
The  same  remarks  hold  when  the  depth  of  the  water  is  not  uniform ; as  the  expressions  for  a",  6,  and  c differ 

g 

from  IhoM  which  apply  when  the  depth  u uniform,  only  by  having  the  factor  — — instead  of  E. 

^ bm 

(104.)  If  the  place  of  observation  ia  north  of  the  equator,  tin  e.  cose  a poaitivc : and  if  the  declination  of 

the  luminary  is  north,  2»  or  E U positive;  and  if  the  luminary  is  on  the  meridian  of  the  place, 

I'alliTdfor-  cos  St + ra  - > is  posiUve,  and  has  ita  greatesl  value.  Hence,  when  the  depth  is  variable,  the  sign  of  the 
ml  lids,  devotion  si  the  tran-.it  of  the  luminary,  if  on  the  same  tide  of  the  equator  as  the  place  of  observation,  will  be 
the  same  as  that  of  -q.  If  the  water  be  shallower  at  the  [wles  than  at  the  equator,  q in  the  expression 
1 (1  - q cos' «)  must  be  positive,  and  therefore  low  water  occurs  st  the  transit  of  the  luminary.  If  the  water  be 
deeper  at  the  poles,  q is  negative,  and  the  high  water  occurs  at  transit. 

(105.)  The  numerical  values  of  all  these  quantities  will  be  computed  by  the  process  of  (31.)  and  (35.)  The 
mean  value  of  for  the  Sun  is  0-2110  foot : for  the  Moon,  O'  5959  foot.  If  /= j of  a mile,  ^ =-j^. 

(106.)  The  fluctuations  of  which  we  liave  now  treated  are  called  by  Laplace  “ Ut  oscillations  de  la  seconds 


Rul<>*  for 


etp^. 


SSb' 


( 107.)  The  third  term  depending  on  the  disturbing  force,  in  the  equation  of  (85.),  is  ^ cos'  <r . sin*  $ . coe 

2n7+2o"-^,  which  we  shall  call  G.siiu*0.coft2nf  + 2o— Si.  Comparing  this  with  the  general  term  assumed 
in  (S5.),  we  have 

' G = O sin*0 

* = 2 

t = 2m— nearly. 
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T1<1m  aaJ  SubatUuLinff  theise  vulued  in  the  equation  of  (96.),  and  dWidia^  by  n\  It  becomes 
Wt***. 

16. G.  ^ bm  ^ { — 4 + (8  + 49)cos’tf-|-(-4-89)ccw^+49COS*dJ 

l.tpUcft’a 

4ul«7°^  X Xco»«.sin8x{(4-8g)  + (-4  + l2v)co*'8— 4jcmV»} 

+ a'"x-r^xl24  + (-16-40<;)co»'8  + (-8  + 489)  coj-S-SjccjN)} 

bm 

-16.o^",sin*6. 

Dividing  by  4 siu*d,  this  becomes 

d’fl"'  / 

4.0.aiu*6=-—  X ^x{  — 1+9Cos*6} 

up  bm 

da''*  cos  B I , N . uii 

+ -^  X X -^x{(1-29)+9<:'»^} 
iiB  sin  0 bm  * 

+ -^T%  X —X  (6+(2-109)cM*e+29CO8^} 


Tide*  *ad 
Wave*. 


<r  = H,+H,^+  &C. 


Substituting  this  in  lh«  equstion,  «nd  comparing  the  coefficients  of  the  same  power  of  the  comparison  of  Solalii>^n 

terms  independent  of  / gives  the  depth 

4G.sin*9=-4U.sinV.  of  the  w 


or  Ue=— Gsin'8. 

-2G sinBcosS  j !^’=O(2-4co6'0). 
do  off 

The  comparison  of  terms  mulliplying  the  first  power  of  i gives 

^xU1-29)+9™'«} 

^x{6+(2-109)cos'8+29cos*8) 


4H,  X r“  X «n*a. 
om 

Substituting  for  Ho,  and  tbe  values  found  above,  we  obtain 

0 =G  X { — 8 + 167 . cos'fl  — 8q , cos*0 1- — 4 H , . sin*e, 

or  ,,  „ — 8+16g.cos*fl— 8g.cos*e  _ - 1 +2n.  cos'd —g.cos*8 

H;  = QX ^-T-r-T =^X , s"  • 

sui'd 

By  a similar  process  H,  will  be  formed  from  H,.  Then 

I— 2g.coj»*0+y.ccw*fl  I 
sin’6  bm 

and  0 a'**  20  I — 2g.cos*®4-'7*<^<^0  ^ » 

X — n + &C. 

3 3 9 sui*9  bm 

If  the  depth  is  uniiurm,  or  o=;0,  a will  Ac. 

’ g d bm 

(108.)  In  general,  the  value  of  a will  be  expressed  by  au  infinite  aeries,  in  which  the  Icrma  converge  by 

I whidigiT** 

powers  of  ^ and  diverge  by  powers  of  sin'd.  But  in  one  case  the  solution  can  be  put  in  a finite  form.  Sup*  a fioitr 
6m  Mtutioa. 

2o2* 
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TMnaul  pose  9=1,  or  iho  .Ifpth  of  the  water,  which  =1(1-9  co»*9),  •"  ^ l>y  'D>«> 


TUlc«  and 

Warn. 


H=-^0  1 - 2co.-g+co«^_  _ ,i„.„ 
‘ * iiin*6 

■•G  »in*6  ^vc  us  H,=:--2G  the  term  Ht=  — 2i0 

1 so  on.  Thus  wc  have 

fl  "=  -Gwn'fl-2G  hill'd.-^-  4G  — &c. 


&*ct.  11). 

l.aplar<''« 

Now  »ince  the  terra  H.=  -O  mo'9  gnve  us  11.= -iG  the  tmii  ll,=  -iasiii’«  would  in  like  iiiMiner 
give  us  — 4G  sin*d;  and  so  on.  Thus  we  have 


rr  — G sin*0  — Ci  aiii'O  • 


bm 


I- 


bm 


and 


± ‘ *i„.9 

9 3 tw*  1_J“ 

bm 


The  expreiwion  for  the  elevation  of  the  water  in  thia  case  is  therefore 

— — — ^-T7  .Mn’e.cos2n^  + 2o  — 2* 

g bm  . m 


1- 


bm 


I O , I O 1 +cos*d 

and  ^ and  e,  from  the  expressions  in  (95.),  are  respectively  — ^-.colang  •”* 


1 — 


bm 


bV‘  2sin*i 

bm 


and  the  velocity  of  the  water  iu  the  direction  of  the  meridian  = — .cotan  fl.sin  2n(+2ci-2<,and  iha» 

b«  . *2t 


^ bm 


2 fv  1 cos^^ 

in  the  direction  of  the  inrallvl  =-y— . tt*  —■■■  — . cos  ^w<  »f  2ct  - 2/. 

' bra  2/  2sme 

bm 


In  this 
caw,  low 
w«tcr 
ocean  at 
the  (raaiiU 
of  the 
laminarj'. 


(109.)  When  the  luminary  is  on  the  meridian,  either  above  or  below  the  horixon,  cos  2ni  + 2tij  >2i=r  1,  and  the 
elevation  of  the  water  is  expressed  by  — — .r^.- — ? — ,siii*fli  or  the  elevation  haa  its  maximum  negnlivc 

, <1  b»< 

bm 

value;  tluU  is,  it  is  low  water.  We  have  already  (16.)  alluded  to  Newton's  anticipation  of  this  result;  and  we 
shall  find  it  confirmed  by  iiivcslignlions  in  our  next  section. 


Lapl^e's  (1 10.)  I.Aplacc  has  solved  the  equation,  on  the  suppo^sliun  that  the  depth  is  uniform,  in  a manner  equivalent 
pow^'of"  follvjwing.  Make  y = 0 in  the  equation  of  (107.),  and  put  1— sin*®  for  cos*®,  and  it  becomes 

ibe  »in«  of  « .ft  . 

4U.sin‘®s  X A 

der  bm 


. 

«/o  ^ sin  ® ^ bm 


ciw  0 


+ -7^  X T—  X (8  - 2sin*e) 
sill*®  bm 

— 4o''' . sin*®. 


Since  ^=0+/»'"=Gsin*®+o"', 

assume  ya  = Krsiu*®4.K4sin«®4.  &c.  +K«sin**®-hK«*,sin**'**®+  &c. 

ot  «'":=(K,— G)sin*®+K,sin*®+  &c.  +K,*sin**6+  &c. 

Substitute  (his  in  each  term  of  the  equation  ab<ive,  reducing  the  even  powers  of  cos®  intoex|iresvi(msde|>eiidiiig 
on  fdn  ®;  then  comparing  the  coefficients  of  Buccessivc  powers  of  sin  6,  we  have 


8(K,-G)  = 0 

I2(K,— K,)  = 0 
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(-lOK,+  10K.)j^-4K,=0 

(-40K.+  2SK,)^-4K.=0 
bm 

and  i^crall)',  after  the  iwo  first, 

{ - (4*'  + 1 4-  ( 4i’  + 6i  )K„  ~ - 4K„  = 0. 


ThIm  9od 
VVav.-a, 


The  first  equation  delerminea  K,;  iHc  second  leaves  K,  absolutely  indeterminate;  the  other  equaliuua  deter 
mine  in  succession  each  of  the  succeeding  coefficients  from  those  preceding. 


(111.)  The  indelermiiiatenesa  of  K«  U a circumstance  that  admits  of  very  wsy  Inierpretalion.  It  is  one  of  the  F.splans- 
arbitrary  constants  in  a complete  solution  of  the  equation.  It  shows  that  we  may  give  to  K,  any  value  that  we  Unn  of  the 
please,  even  if  G = 0 ; and  then,  provided  that  we  accompany  our  arbitrary  K,  with  the  corre<»j>onding  values  of 
Kf,  Ac.,  we  shall  have  a series  which  expresses  a value  of  ya  that  will  mtisfy  the  equatiott  tAerc  it  no  ™^"^^**”*‘** 

extmta/  dw/urAing^bree  u^Aoteter,  and  which  therefore  may  be  added,  multiplied  by  any  number,  to  the  exprrs-  efficient, 
aion  determined  as  corresponding  to  a given  force.  In  the  next  Section  we  shall  find  several  instances  exactly 
similar  to  this.  Yet  this  obvious  view  of  the  interpretation  of  this  circumstance  appears  to  have  escaped  Laplace, 
and  he  has  actually  persuaded  himself  to  adopt  the  following  process.  Putting  the  general  equation  among  the 
coefficients  into  the  form 


(2V+  3k,  - (*i’  + (M)^* 


he  Has  unwarrantably  conceived  that  this  must  apply  when  A=I  for  the  delermmattoii  of  K, ; and  thus,  apply- 
ittg  the  same  equation  to  each  quotient  of  terms  which  occurs  in  the  denominator  of  the  fraction,  he  finds 

bffi 

‘ ^~T 

2bwt 

2,I’+3.1-(2.l’+6.l)x , 

!>«• 

’'t 

2.2*  + 3.2-<2.2'  + 6.2)x 

2.3*  + 3.3-&c. 


Ertur  io 
Lapisce's 
procew. 


in  an  infinite  continued  fnuition.  And  upon  (his  he  founds  some  numerical  calculations,  adapted  to  dilfereut  sup- 
poeitions  of  the  depth  of  the  sea.  We  state,  as  a thing  upon  which  no  person,  after  examination,  cun  have  any 
doubt,  that  this  operation  is  entirely  unfounded. 

(112.)  In  conformity  with  the  remarks  that  we  have  just  maile,  Laplace  ought  to  have  determined  the  series  Correction 
for  tfa  which  will  aatisl'y  (he  equations  of  la 

I du’’*  COSO  / rt  • >a\  t til  ■ *a  prOCP**. 

X r—  + X — ^ X X , — x(8-2sin*e)-4«'"wn’©  ^ 

do  slnd  l>m  sm'O  bm 


0=  -- 


fHf  bm 
ga=0+a" 

having  a constant  K«  indeterminate ; and  then  he  ought  to  have  added  this  series,  either  to  a solution  of  the 
equation  in  (110).  found  with  K^=0,  or  to  a solution  in  which  any  definite  value  has  been  used  for  K,.  The 
series  which  satisfies  the  equations  above  is  easily  foun<l  to  be 

K-X  {*■"•»+§  “•«+U  ■ uri)™Ki76-720  -h 


Now  when— = 10,  (or  the  depth  — earth's  radius)  Laplace  ha-s 


found 


o=—  {sin*$+20’  tB62.sin*0>  10*  1164.sin‘0— 13*  1047 sin*0—  lb’44BS  Ac.}. 

9 


He  ought  to  have  found 

G . 


a=-{sin*0  + 2O-lH62.sin«e+IO-1164.sin*a-l3-lO47ain»0  -I5*44fe&  sin**0-&c.} 
K..  . , . 5 . . / 7 10\  . , /189  700  . „ - , 
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Tl'iri  and 
WaTca. 


llila  kIq‘ 
tion  It 
applkaMe 
to  a tpa 

liaunded 
nn  Ita 
north  or 
Koutb  aide. 


Srparmte 
rlTecU  of 
t!ie  Sun 
aad  Mix>u 
are  to  b« 
combined 
by  alge- 
braic^ 
addition. 


where  K«  isabnolulety  arbitrary. 

When  ^ depth  =^^2  earth’s  radius,)  Laplace  KaR  jbuiid 

fl=?{siii*S+6- 1960,  tiin*o  + 3 ‘247-1. «m*e+0-72SS,sin“e  + 0’09HI.Mri“e+&:c.}. 
ile  ought  to  have  found 

a=^{Hn*o  + 6 19CO.rin*0-h32474.sin*e+0'7i36  Mn*e+0'09i9ifin'*6+&c.} 

K\  5 , / 7 5 \ ^ /l»9  79  5\  . « ^ ) 

+ V {»«-9  + g.ia-»+(  - - - ^.5  j»„.  e+4cj. 

When  ^ (or  the  de^xh  =“  of  iIh.*  carih'a  radiua,)  Lapluce  has  found 
/ 4 361 

«=-{5in'a+O-75O4.6in'0+O-1566.sin*e  + O'OU7.«n‘e  + O-OOti9.tfii“e+ac-.}. 

He  ought  to  have  found 

a=^(sm*d  + 0*7&04  nin'e-f  0*  1566.8m*6+0‘0157.Rin*d+0'0009.sin‘*6+4c.l 
9 

K,r  5 . , /7  5 \ , /189  79  5 . ^ . 

+ _-|«n‘0f  5anS+(yg-f^)«u.  *+(^-  - , «n-0+4c.). 

It  is  needless  to  obaerve  that  Laplace's  numerical  calculations  of  the  heights  of  the  tides  in  certain  latitudes,  and 
his  inferences,  as  to  the  latitude  where  there  is  no  tide,  &c.,  fall  to  the  ground. 


Tide*  and 
Ware» 

Srrl.  III. 
La  place'! 
Theory  of 
Ttdra. 


(1 13.)  If,  using  the  more  complete  values  of  a that  we  have  just  found,  we  proceed  to  form  the  ralues  of  o'", 
A,  and  If,  we  find  that  v will  contain  a serien  of  terms  multiplied  by  the  indelerniinate  K,.  We  may  determine 
K,  so  that,  for  a given  value  of  9,  w shall  =0 ; that  is  to  wiy,  so  that,  in  a given  latitude,  the  water  shall  have  no 
north  and  south  motion.  We  might  therefore  suppose  an  east  ami  west  barrier  (following  a parallel  of  latitude) 
to  be  erected  in  the  sea,  and  the  investi^tion  would  still  apply.  Thus  then  we  have  a complete  solution  for  a 
sea  which  is  bounded  by  a shore  whose  course  is  east  and  west. 

(114.)  The  fluctuations  of  which  we  have  last  treated  are  those  which  I^aplace  ha.s  called  mciHitiotu  de 
ta  frw’riime  erp^e.**  They  constitute  the  ordinary  semidiurnal  tide. 


(115.)  W’ehave  throughout  this  Section  spoken  of  the 
luminary  as  if  only  the  Sun  or  only  the  Moon  were 
efiVcient  in  producing  the  tides.  But  the  reader  will 
easily  understand  that  the  same  inve.>digations,  mutaiis 
mutantiis^  ^PPb'  ^ moon  as  to  the  sun ; and  that, 
when  the  effect  of  each  is  found  se{>aratcly,  their  com- 
pound elfect  will  be  the  algebraic  sum  of  iWir  separate 
effects.  For  our  equations  throughout  comprehend 
only  the  first  power  of  the  terms  depending  on  dis- 
turbing force,  and  the  first  power  of  the  unimown 
and  the  terms  originating  from  it ; and  thus,  if  a term 
depending  on  the  Moon’s  action,  produces  the  term 
aufi  a term  depending  on  the  Sun's  action,  pro- 
duces the  term  then,  by  sample  additum  of  the 
equations,  ibe  equation  will  be  produced  which  shows 
that  the  combing  terms  will  produce 

This  would  not  be  true  if  the  squares  of  terms  of  p" 
entereti,  because  the  sum  of  the  squares  of  p.  and  p, 
hi  not  the  same  a.s  the-  square  of  their  sum:  and  so 
for  higher  miwers. 

(116.)  With  this  we  shall  terminate  our  account  of 
Laplace's  Theory  of  the  Tides  ; but,  before  closing  this 
Section,  we  must  call  our  reader's  attention,  os  well  to 
the  important  points  of  the  investigation  in  general, 
as  to  the  modificatioii  which  we  have  thought  desirable 


to  introduce  into  Laplace's  methods.  We  will  first  Cnticitm 
advert  to  the  latter.  Laplace  ha.s  commenced  with  the  *'*  b«* 
equations  of  motion  of  fluids  in  their  most  general,  f 
and  (we  may  be  ]>ermitled  to  say)  in  their  miMt  rc-  whole  in- 
puisive  form.  Proceeding  from  ihcHC  in  a way  which  vesti}pitiaD. 
appears  at  first  not  ea.sy  to  understand,  but  In  which, 
nevertheless  the  mine  operations  may  be  traced  as  in 
the  investigations  of  this  Essay,  he  arrives  at  the 
equations  of  (67.),  the  a-ssumplums  of  (69.X  A>td  the 
equations  cd*  (90.).  From  this  point  he  proccetls  by 
a meth(»d  totdiy  different  from  that  which  we  have 
used.  Partly  for  the  generality  of  on  investigation 
applying  to  all  degrees  of  density  of  the  sea,  and  * 
partly  (it  would  seem)  for  the  sake  of  introducing  his 
own  favourite  equation  for  the  attraction  of  bodies 
nearly  spherical,  Laplace  has  embarrassed  his  process 
with  investigations,  nowhere  fully  csplained,  ami 
snmeUmes  only  hinted  at,  applying  to  the  difTcreul 
terms  into  which  (for  substitution  in  his  own  equation 
above  alluded  to)  the  disturbing  forces  and  other 
quantities  are  to  be  resolved.  In  asserting  that  this 
ts  the  most  obscure  of  the  investigaliofl.s  of  the 
canique  Celeste,  we  (rust  that  we  may  consider  our- 
selves supported  by  the  circumstance  that  no  following 
mathematician  has  entered  into  Laplace's  method  for 
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TidMMil  the  tides,  or  has  even  verified  his  most  remarkable 
resulu;  although  Laplace  has  frequently  alluded  to 
one  of  these  (the  evanescence  of  diurnal  tide  in  helshi 
Lrfip]*ce'i  depth  IS  uniform)  in  a way  that  shows  iKiU 

Theory  of  he  considered  it  one  of  the  happiest  of  his  diHcnveries. 
Tidrft.  We  add  that  this  invesiif^ion  is  unnecftsarxly  obscure. 

— Althou^^h  the  introduction  of  the  density  of  the  sea 
has  apparently  enabled  Laplace  to  (five  (greater  g^ene- 
rality  to  his  symbols,  it  has  (fiven  none  to  his  final 
results.  Of  the  latter  class  there  are  two,  namely,  the 
evanescence  of  the  diurnal  tide  when  the  depth  is 
uniform,  and  the  numerical  calculation  of  the  scmi> 
diurnal  tide.  The  former  is  obtained  by  the  methods 
of  this  Treatise;  and,  moreover,  is  obtained  with  the 
utmost  generality  as  to  density  of  fluid : for,  if  the 
depth  is  nowhere  altered,  the  altraction  is  not  altered, 
and  therefore  it  is  indifl'ercnt  whether  wc  treat  the 
attraction  of  the  fluid  per  /e,  or  consider  it  included 
in  the  attraction  of  the  rigid  body.  In  the  latter, 
Laplace  has  himself  neglect^  the  density  of  the  water. 
We  trust  that  these  remarks  will  be  thought  sufficiently 
to  explain  our  abandonnient  of  Laplace's  method,  and 
our  substitution  for  it  of  a method  which  is  (we 
should  hope)  intelligible  to  almost  every  student  of 
the  differential  calculus. 

Merit  of  (117.)  If  now,  putting  from  our  thoughts  the 
lapUce'^  details  of  the  investigation,  we  consider  its  general 
objects,  we  must  allow  it  to  be  one  of  the 
moot  splendid  works  of  the  greatest  mathematician  of 
themaHr*  the  past  age.  To  appreciate  this,  the  reader  must 
iM  pbfuca.  consider,  first,  the  boldness  of  the  writer  who,  having 
a clear  understanding  of  the  gross  imperfectiim  of  the 
methods  of  his  pr^ecesanrs,  had  also  the  courage 
deliberately  to  take  up  the  problem  on  grounds  fuiuia- 
mentaJly  correct  (however  it  might  be  limited  by 
suppositions  aAcrwards  introduc^) ; seccmdiy,  the 
general  difficulty  of  treating  the  motions  of  fluids; 
thirdly,  the  peculiar  difficulty  of  treating  the  motions 
when  the  fluids  cover  an  area  which  is  not  plane  but 
convex  ; and,  fourthly,  the  sagacity  of  perceiving  that 
it  was  necessary  to  consider  the  EArth  as  a revolving 
body,  and  the  skill  of  correctly  introducing  this  cem- 
sidcration.  The  Iasi  point  alone,  in  our  opinion,  gives 
a greater  claim  for  reputation  than  the  boasted  ex~ 
plwation  of  the  long  inequality  of  Jupiter  and  Saturn. 

(118.)  If  we  look  to  the  results  of  the  theory,  it 


will  be  found  that  they  are  rather  of  a negative  than  TMetanf 
of  a positive  kind,  lliey  show  that,  without  a fur  Wave*, 
more  complete  knowletlge  of  the  form  of  the  bottom 
of  the  sea  than  we  can  hope  to  possess,  it  will  be 
impossible,  even  with  more  powerful  mathematics,  to 
calculate  tides  d priori.  They  show  that  the  calcula-  tbe^. 
tioits  founded  on  the  equilibrium>theory  cannot  be 
good  for  imytbing.  In  proving  that  (with  sea  at  least 
of  a certain  shallowness)  the  part  of  the  equator  next 
to  the  sun  or  moMi  would  be  a place  of  law  water, 
they  destroy  all  hope  of  using  an  equilibrium-theory, 
even  as  an  approximation.  In  establishing  the  remark- 
able result  as  to  the  non-existence  of  diuriuil  tide  in 
height  when  the  depth  i.s  uniform,  they  show  that  no 
inference  can  be  drawn  from  the  mere  magnitude  of  a 
force  as  to  the  magnitude  of  its  effects. 

(119.)  The  results  of  this  theory,  however,  would 
give  us  a knowledge  of  the  physics  of  tides  of  no 
contemptible  kind,  if,  upon  any  supposition  whatever 
as  to  depth,  we  were  able  to  introduce  the  horizontal 
limitation  of  the  sea.  This  implies  that  wc  should  be 
able  to  solve  getierally  the  equations  of  (b7.)  without 
the  term  6.co«)t4*il^-  Such  a solution,  in  a very  Eiten»ioii 
limited  ca.se,  is  given  by  the  indeterminateness  of  K*  in  to 

(112.).  We  see  not  tftc  smallest  prospect  of  succeed- 
ing  in  this  with  the  degree  of  generality  required  (that 
ifl,  of  expressing  the  solution  by  A coe  1^4.  R sin  tV,  oWna- 
where  A and  B are  the  most  general  functions  of  9 tiona. 
and  cr) : we  have,  however,  no  hesitation  in  pointing 
out  this  as  the ‘subject  wliicK,  in  the  present  state  of 
theory,  is  most  especially  worthy  of  the  attention  of 
the  theoretical  investigator  of  tides.  It  is  principally 
in  this  respect  that  the  theory  (in  other  respects  im- 
perfect) of  the  next  Section  is  superior  to  this.  [The 
principle  of  introducing  such  limitations  in  general  will 
be  found  in  (291.)  &c.]  As  it  is,  Laplace’s  theory 
fiiils  totally  in  application,  from  the  impossibility  of 
introducing  in  it  the  coosideration  of  the  bound^es 
of  the  aea. 

(120.)  It  U almost  unnecessary  to  remark  that  this 
theory  gives  no  assistance  in  explaining  the  peculiarities 
of  river  or  channel  tides:  and  it  gives  no  idea  whatever 
of  the  difference  in  the  proportion  of  the  effects  pro- 
duced by  bodies  (as  the  Sun  and  Moon)  whose  motions 
in  right  ascension  are  not  precisely  equal ; a matter 
which  we  shall  find  to  be  very  important. 


(121.)  After  considering  the  negative  nature  of  the  results  of  his  theory,  and  the  degree  in  which  any 
accurate  conclusions  must  depend  upon  the  precise  knowledge  and  correct  mathematical  treatment  of  a number 
I^plsrc-t  of  circumstances  which  arc  wholly  unknown,  Laplace  at  last  takes  refuge  in  the  a.ssumption  that  all  that  we  are 
!!uni^0D  ^ ^ disturbances  of  the  sea  will  be  periodical  as  the  forces  that  cause  those  disturbances,  but 

^ ' that  their  times  of  maximum  or  minimum  are  not  necessarily  the  same  as  the  times  of  maximum  or  minimum 
of  the  forces,  and  that  their  coefficients  are  not  necessarily  in  'be  same  proportion  as  the  forces  which  cause 
them,  unless  the  periods  of  the  forces  ore  exactly  the  same,  'lhal  is  to  say,  if  the  forces  acting  in  any  given 
manner  are  represented  by 

A,  cos  (iy+  B.)  + A^  cos  {ij  + B.)  + A^  cos  (i__  / B^)  + Ac. ; 

then  the  elevation  of  the  tide  will  be  representetl  by 

C,cos  (i'(+B,-fE  ) + cos  B,,-i-  E,  ) + coB(i,,  /4-B,,,-t-  E ,,)+&c.. 
where  the  quantities  E^  E^^^  can  only  be  determined  from  experience.  And  that,  in  the  ca.se 

of  a canal  communicating  with  two  tioal  seas,  any  variation  in  the  value  of  t,  (A,  and  B,  remaining  unvaried) 
will  be  accompanied  by  a variation  of  C,  and  E^  On  this  point  the  reader  is  refWred  to  (312.). 

(122.)  We  will  terminate  this  Section  by  a brief  demonstration  of  two  of  Laplace's  supplementary  pro- 
portions which  are  closely  related  to  the  subject  before  us. 

(123.)  The  first  is,  that  the  equilibrium  of  the  sea  is  stable  (that  is,  if  its  relative  position  with  (he  land 
ia  disturbed,  it  will  l^ve  a tendency  to  return  to  its  former  position),  if  the  density  of  the  land  is  greater 
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Tide*  ut«l  that  of  the  »eu ; out  i«  uiistabte  if  the  dmsiiy  of 
\Vave«.  the  land  is  less  than  that  of  the  sea.  In  4,  suppose 
the  land  to  be  more  deii‘»e  than  the  water,  and  sup{>ose 
•tsbJe  if  lu  at  a,iy  instant  each  i»  in  the  form  of  a sphere,  the 
IrM^hsu*  centre  of  the  terrestrial  sphere  bcin|;  at  A,  and  the 
tb»t  uf  111®  centre  of  the  aqueous  sphere  being  at  B.  The  attrac- 
rsrth.  tion  of  the  whole  may  be  found  by  conceiving  the 
whole  large  sphere  to  tilleil  with  matter  of  tlie  same 
densitv  as  water,  and  conceiving  the  small  sphere  lu 
ha^e,  in  addition,  the  density  eiiiiai  to  the  excess  of 
the  density  of  earth  over  that  of  water.  The  attrac- 
tions of  these  spheres  will  be  directed  to  their  respec- 
tive centres.  Thus,  a particle  p on  the  surface  will  be 
drawn  by  one  of  these  attractions  (that  of  (he  aiiueous 
sphere)  in  (he  direclicm  pB,  and  by  the  other  (the 
excess  of  the  sphere  of  earth  over  a similar  sphere  of 
water)  in  the  direction  pA.  Representing  these  forces 
by  pa  and  pb»  their  compound  effect  wilt  be  (hat  of  a 
force  in  the  direction  pr.  It  is  evident  (hat  this  force 
is  not  perpendicular  to  the  surface  at  p (the  normal 
being  pB),  but  is  inclined  in  such  a dircctiun  (hat  it 
tends  to  carry  the  particle  p towards  e.  A similar 
result  will  he  found  for  every  particle  at  the  surfiice, 
namely,  that  (he  force  on  (he  particle  lends  to  carry  it 
in  (hat  direction  where  the  water  is  at  present  deficient ; 
and  tends,  therefore,  to  restore  the  equality  of  distri- 
bution of  the  water. 

The  tquU  (124.)  But  if  the  land  is  less  dense  than  the  water, 
,1..  then,  in  fig.  5,  we  may  conceive  the  whole  of  the 

uxutabir  if  sphere  to  be  occupied  with  matter  ot  the  same 

it*  density  attmetive  ptiwer  as  water,  but  then  we  must  suppose 
the  small  sphere  to  be  occupied  with  a repulsive 
ottheewh.  **“^taoce.  The  particle  p will  then  be  drawn  by  the 
complete  aqueous  sphere  In  the  direction  pB  or  p6, 
but  will  be  repelleti  by  the  Imaginary  repulsive  sphere 
in  the  directimt  pa.  The  whole  force,  therefore,  on  p 
will  be  represented  by  pc  acting  in  (he  direction  in- 
clined to  (he  normal  pB  on  (he  side  oppuMte  to  that 
in  the  last  article,  and  therefore  U will  tend  to  carry 
the  pariieies  of  water  towunis  that  side  / where 
there  is  already  a redundance,  and,  therefore,  to  cause 


the  distribution  of  water  to  become  more  unequal  TiHr*«itd 
than  it  is  nl  pre><iit.  Warr*. 

(125.)  The  second  aupplemenlary  proposition  ia, 
that  the  amount  of  precession,  and  its  subordinate 
portions  included  under  the  general  term  nufafion, 
are  not  affected  by  the  tidal  motions  of  the  sea.  To  TidM. 
demonstrate  (his,  we  must  refer  (o  our  Treatise  on  the  — 
Fic.uhk  of  t«k  Earth,  seclimi  9.  It  will  there  be 
reen  that,  in  coiisetiueiice  of  the  action  of  the  Sun  and 
.M<Kin  upon  the  earth,  supposed  to  be  a solid,  there  in«tireof 
impressed  upon  the  earth  a tendency  to  revolve  round  pmssiciou 
an  axis,  which  in  in  the  plane  of  the  ec|ua(or ; and  di« 

that  the  result  of  the  composition  of  this  impressed 
motion  of  rotation  with  the  motion  of  rotation  about 
its  polar  axis  is,  (hat  the  real  axis  of  rotation  (a  revo- 
lution about  which  will  represent  the  real  motion  of 
every  particle  of  the  earth  under  the  effect  of  the  two 
rotations)  will  change  its  position  in  space,  in  that 
direction  which  exactly  corresponds  In  precesnion  (in- 
cluding nu(atioti).  The  quantity,  then,  upon  which 
the  amount  of  precession  will  unmeiliately  depend,  is 
the  angular  velocity  which  (he  action  of  (he  sun  and 
inuoti  tends  to  give  round  the  equatorial  axis  of  which 
we  have  spoken ; and  this  angu  lar  velocity  is  repre- 
scnte<l  by  the  fraction,  wh(»se  numerator  is  the  inoincnl 
of  all  the  impressed  forces  tending  to  produce  rotation 
round  that  equatorial  axis,  and  whose  denomiiiaiur  is  • 
the  moment  of  inertw  of  the  earth  about  the  same  axis. 

If  the  water  were  united  in  one  solid  nia.s»  with  the 
earth,  we  should,  for  the  moment  of  impremed  forces, 
merely  consider  the  effect  of  the  sun's  and  the  moon's 
attraction  upon  the  earth  and  upon  the  water.  But, 
as  the  water  is  not  rigidly  connected  with  the  earth, 
but  has  a fluctuating  motion  upon  it,  and  acts  upon 
the  earth  by  a pre«s«ure  which  is  mmlified  as  well  by 
its  elevation  as  by  the  circumstances  of  its  motion,  it 
» necessary  to  take  into  account  the  effect  of  the 
pressure  of  tlie  water  upon  the  earth,  and  the  corre- 
sponding react  iem  of  the  earth  upon  the  water.  We 
must  also  consider  (hat  (he  same  particles  of  water,  in 
their  tidal  mulimt,  always  oscillate  about  nearly  the 
tame  part  of  the  earth. 


senrtiioD 
of  xrest. 


(I2fi.)  The  most  general  W'ay  of  considering  (his  is  the  easiest.  The  particles  of  water  act  u|>on  one  another 
and  upon  the  particle-t  of  earth,  and  the  particle*  of  earth  act  upon  one  another  and  up<Hi  the  (lorticies  of  water, 
either  by  the  pressure  of  contact,  or  by  attractiiMi ; and  each  of  these  forres  produces  an  equal  reaction  upon 
Principle  the  acting  particle.  Now  there  is  a well  known  principle,  called  that  of  the  consermtinn  n/areut,  which  is  thus 
ofil»ecou-  enunciated: — “The  sum  of  the  products  of  the  ina.ss  of  each  {article  into  the  area  which  it  describes  round  a 
given  axis  is  not  altered  by  the  mutual  action  of  the  particles.”  The  demonstmtum  uf  this  (which  is  Hot  given 
ill  our  Treatise  MKCHANica)  may  be  shortly  staUNl  a.s  follows,  l^t  x,  y be  the  co-ordinates  ot  a |)artic)e  m 
which  is  actetl  on  by  (he  accelerating  forces  X,  Y ; y,  y*  those  of  amuher  particle  m\  which  is  acted  on  by 
the  acceienuing  forces  X',  Y'  (s  being  the  axis  ot'  rotation);  D the  distance  between  these  {uirticles;  and  ' 

F be  the  force,  estimated  as  a pressure,  with  which  these  two  particles  attract  each  other,  llieii 

tir  D 

'■"y  _Y  . *■’  y'  - s 

7t*  “ m'  J) 

I?l£— vj.iL 

iL’'  -y'4.!L 
./,*  “ '’m''  I)  ■ 


There(i»r** 


/ try 


Digitized  by  Google 


TIDE  S A X D W A V E S. 


281* 


Tide*  M»il  But  If  T put  for  the  distance  of  m from  the  axia,  and  0 for  the  an^k  made  by  r with  the  plane  of  «,  Tide*  sod 


Waic*. 


s.c'in;  ^ ' 

Lapluee** 

Thenry  of  plane  jry,  of  double  the  area  de«cribed  by  m round  the  axis  in  the  unit  of  time ; then  A=r^— : and  this 

Titlf*4  dt 


equation  becomes 
Similarly  for  the  other  particle, 
Adding  these. 


or  is  the  same  as  it  would  have  been  if  there  huti  been  no  mutual  action  of  the  particles.  The  wime  would  be 
found  to  be  true  if  there  had  been  any  number  of  particles.  Then,  integrating,  we  find  that  mA+m'A'+Ac. 
is  the  same  as  if  there  had  been  no  mutual  action.  It  js,  however,  to  be  remarked,  that  if  the  ordinates 
y»  *'•  y\  we  sensibly  altered  by  that  mutual  action,  the  products  xY,  yX,  &.C.  are  altered ; and,  therefore, 

in  this  uinirect  way  the  expressions  for  m^+m  ^^  + 4c.  may  be  idteretl, 

at  dt 


• (127.)  It  follows  from  this,  that  the  sum  of  the 

products  of  the  maiw  of  each  particle  of  the  earth  and 
sea  by  the  area  which  it  describes  round  the  eiiuatorial 
axis  is  unaltered  by  the  fluctuation  of  the  sea  (except 
BO  far  O.S  the  surface  is  raised  or  depressed  by  that 
fluctuation,  and  the  moment  of  the  impressed  forces  k 
thereby  increased  or  diminished;  but  this  increase  or 
diminution  must  be  utterly  iiiseniuble,  and  we  shall 
give  no  further  attention  to  it).  Now,  if  the  earth  and 
sea  were  so  entirely  diKCoimecte<l  tlut  one  of  them 
could  revolve  for  any  length  of  time  with  any  velocity, 
increasing  or  diminishing  in  any  manner,  while  tM 
other  could  revolve  with  any  other  velocity  changing 
in  any  other  manner,  we  could  pronounce  nothing  as 
to  the  effect  of  the  fluctuations  on  precession.  But 
the  assumption  on  which  we  are  to  proceed  is,  that  the 
tidal  motion  is  not  great,  and  is  of  an  oscillatory  kind. 
If,  then,  there  were  but  a single  sea  upon  the  earth, 
and  if  in  consequence  of  fluctuation  this  sea  received 
a considerable  velocity  in  the  some  direction  in  which 
the  impressed  forces  tend  to  carry  the  earth,  the  rota- 
tion of  the  solid  earth  in  that  direction  round  the 
equatorial  axis  would  thereby  be  diminuhed  (in  virtue 
of  the  conserwtion  cf  areof).  Rut  us  soon  as  that 
water  came  to  a slate  of  rest,  the  rotation  of  the  earth 
round  the  equatorial  axis  would  acquire  the  some 
Pmewioa  value  os  if  the  woter  were  rigidly  counccted  with  the 
earth ; and  when  the  water  hotl  a movement  in  the 
direction,  the  earth's  velocity  of  rotation 
notion  of  fOu»d  the  equatorial  axis  would  be  increased.  And 
tb«  tea,  this  would  be  true  whether  or  not  (he  sea  had  had  in 
provided  (he  mean  lime,  from  the  earth's  diurnal  revolution,  a 
noUon*  ■ motion  parallel  to  2 (for  * does  not  enter  into 

cMdfistory.  formula),  and  whether  or  not  the  sea  had  been 
carried  to  the  opposite  side  in  respect  of  x or  y (for 
the  formula  is  perfectly  general  as  regards  changes  of 
magnitude  and  sign  of  x and  y).  The  same  applies  to 
any  number  of  seas,  of  any  forms.  Thus,  though  the 
angular  motion  round  the  equatorial  axis,  and  the 
consequent  momentary  precession,  may  be  irregular, 
yet  its  irregularity  will  not  extend  beyond  a single 
complete  ticlal  oaclUation ; and  the  whole  precessiem 

TOL.  T. 


during  one  tide  will  be  the  same  as  if  the  water  had 
been  fixed. 

(128.)  The  reailer  will  perceive  that,  although 
through  the  greater  part  of  this  Section  we  have  not 
taken  into  account  the  tlctisily  of  the  water,  we  have 
taken  it  fully  into  account  in  these  two  supplementary 
propositioits.  And,  in  the  la.st  of  them,  we  have  de- 
parted from  all  hypotheses  as  to  the  symmetrical  dis 
p(»sUion  of  the  water,  and  have  supix^tMnl  it  to  be 
di^ributed  and  bounded  in  any  way  whatever. 


SacTiON  IV.— Theory  or  Waves  in  Canals. 

(129.)  W'e  have  already  stated  (64.)  that  the  Equitl- 
brium-Tlicory  of  Tides,  though  curious  in  its  relation 
to  the  history  of  the  science,  and  valuable  for  the  coin* 
cidence  of  the  algebraic  form  of  its  results  (under 
certain  modifications)  with  those  of  more  accurate 
theories,  and  with  the  laws  deduced  from  observaiiisfis, 
does  n<»t  deserve  the  smallest  attenlioii  as  representing 
the  state  of  the  ocean  at  any  time.  We  have  also  slated 
(65.)  that  Laplace’s  the<}ry  of  the  movement  of  the  sea, 
supposing  the  globe  completely  covered  by  water, 
whose  depth  is  uniform,  or  follows  a very  simple  geo- 
graphical law,  though  based  upon  sounder  principles, 
has  far  too  little  regard  to  the  actual  stale  of  the  earth 
to  serve  for  the  explanation  of  the  principal  phs'itomcna 
of  tides.  We  now  come  to  a third  theory  ; (hat  of 
(he  motion  of  (he  tidal  waters,  supposing  them  to  run 
in  the  manner  of  ordinary  waves  in  canals.  It  is  evi- 
dent that  this  theory  will  not  apply  to  every  part  of 
the  sea,  and  therefore  it  must,  to  a certain  extent,  be 
considered  imperfect.  Stilt  it  will  apply  strictly  to 
many  cases  (to  rivers  without  exception  ; and  to  arms 
of  the  »cu  where  their  breailth  is  smaller  than  their 
length,  and  where  the  irregularities  of  the  coasts  are 
not  very  remarkable),  and  it  will  apply  without  sen- 
sible mi^ification  to  other  ca.ses  of  open  seas,  where 
the  whole  may  be  conceived  divided  into  parallel  canals 
in  which  the  circumstances  arc  nearly  .timilar.  For 
these  reasons  we  are  inclined  to  think  that  this  mode 
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Tklei  uil  of  coniuderin^  ihe  subject,  in  (he  present  imperfection 
of  muthemaucs,  deserves  sjwckal  notice  amonj?  the 
various  Theories  of  the  Tides. 

(130.)  ll  b necessary  for  our  present  purpose  to 
enter  into  a pretty  ^r^erul  invesli|pition  of  the  Theory 
of  Waves  <d‘  waler;  and  we  shall  therefore  com- 
mence without  any  obvious  reference  to  the  subject  ot' 
Tides. 

(131.)  We  shall,  for  couvenieiice,  divide  this  Section 
into  the  Ihltowing^  parts  : 

Subsection  1. — Ucnend  explanation  of  waves;  and 
treneraJ  theory  of  waves,  supposing^  the  uvoliuii  of 
the  ptirticles  small. 

SubseclitHi  2. — Theory  of  waves  iu  canals  of  uni- 
form depth  and  uniform  breadth,  whether  the 
waves  be  short  or  hitler,  the  motion  of  the  particles 
beinff  supposed  small. 

Subsection  3.— Theory  of  lonif  waves  in  which  the 
elevation  of  the  water  bears  a senaible  prc^Mirtiuii 
to  the  depth  of  the  canal. 

Subsection  4. — Theory  of  waves  when  the  water  is 
acted  on  by  horixontal  and  vertical  forces,  the 
motions  of  the  particles  beiii^  small;  includiiifi: 
also  the  theory  of  a sui^le  wave,  and  the  theory  of 
waves  in  omuls  of  variable  depth  and  variable 
breadth;  with  the  introiluction  of  the  ideas  of 
/ree-irare  and  forewi-warr. 

SuWclioti  5.-»Me(kod  of  introducing  the  limits  of 
the  canal  in  g;eneral ; and  applicatiou  of  the  doc- 
trine of  /ree-iroie  and  yrtrcev/-tr«re. 

Subsection  6. —Theory  of  waves,  us  affected  by 
friction. 

Subsection  7.— Theory  of  waves  in  water  of  three 
dimensions,  or  where  the  hornontol  extent  of  the 
Burtuce  in  two  dimensions  is  taken  into  account. 


Suhseciion  1. — GenrraJ  Esp/anafion  of  and 

general  Thinry  of  IFupm,  snppoting  the  motion  of 
die  particles  small. 

(132.)  Without  citing  the  explanations  in  other 
esisays,  it  may  be  desirable  here  to  call  the  reader's 
attention  to  the  meaning  of  the  term  v>ave,  and  to  the 
form  of  (he  mathematical  expression  which  must  be 
nseil  to  represent  the  rdotions  of  the  particles  of  waler 
in  wave-motions.  The  same  general  ideas  attach  to 
the  term  irorc  or  undulation  in  (he  sciences  of  Acous- 
tics and  Optics:  and  a clear  conception  of  tboae  ideas 
may  be  considered  us  one  of  the  most  important  steps 
bi  the  understanding  of  many  important  physical 
Sciences. 

\ w&rc  in  (133.)  In  watching  the  waves  of  the  sea  (we  allude 
eonUnuoui  not  to  the  breaking  of  the  surf,  which  will  be  dis- 
^■°nat  **"^^*y  wns^Wered  hereaAer),  the  reader  may  perhaps 
imply  that  ® iina^ned  that,  in  each  wave,  a quantity  of  water, 
tbeintcru  equal  in  bulk  to  that  wave,  was  advancing  towards  the 
e<»ntinu-  shore.  A very  littk  attention,  however,  would  show 
oiMly  rooT-  jjijj,  notion  is  Incorrect.  A cork,  or  a particle  of 
Moie”«Urw*  floating  Ot*  tbe  water,  Is  not  carried  towards  the 

UoQ.  shore;  if  watched  narrowly,  it  will  be  found  that  it 
moves  towards  the  shore  w^ile  the  crest  of  each  wave 
is  under  it,  and  from  the  shore  while  it  is  in  the  hollow 
of  each  wave,  but  thc»M?  motions  are  scarcely  greater 
Itiionlv  vertical  motions,  and  the  advance  and  the 

ra<»tiim  sensibly  balance  each  other, 

of « shape.  (134.)  Thus  it  will  appear,  as  a visible  fact,  (hat  the 


continued  motion  of  a wave  in  one  direction  is  not  a Tides  sod 
continued  motion  of  the  water  in  that  direction,  but 
may  be  describe*!  as  a continued  motion  of  a shape^  or 
of  an  arroyietmenl  of  the.  parUrles  of  the  tta/n-.  ll  is  of 

necessary  now  to  show  that  a very  small  reciprucatiiig  WstJ. 
motion  of  etwdi  parlide  of  waler  is  sufficient  to  account  — 
for  unlimited  motion  of  the  leore  or  xAupc  continued  Subsect  1. 
constantly  in  one  direction.  (»cDefsl 

(135.)  In  figure  6.  suppose  that  ABCDEFG  Te-^i'J“** 
presents  the  outline  of  a succewtiun  of  waves  at  one  Wsiee. 
itiHtuiit  of  time,  ahedefg  the  outline  at  a second  instant ; 
it  U required  to  show  bow  the  waves  can  have  a*!- 
vaticcd  from  the  position  ABCDEFG  to  ahedefg  by  a 
small  oscillating  motion  of  esu:h  fMrtide  of  water. 

(136.)  Draw  vertical  lines  from  the  surface  to  the  Bxptsus- 
bottom  of  the  water  ; conceive  that  all  the  particles  in  t|»aof  mo- 
cach  line  arc  subject  to  motion  in  the  direction  repre-  *^j[**'* 
Kcnted  by  the  small  arrows  iu  the  figure ; that  is,  that  jMciHstLy 
all  the  particles  below  the  crest  of  the  wave  arc  muv-  motional 
ing  forwards ; that  all  the  particles  below  (he  hollow  of  par- 
the  wave  are  moving  backwards;  and  that  all  below 
the  midway-(M)ints  (A,  C,  E,  G,)  are  for  the  moment 
stationary.  And  suppose  that  the  velocity  of  the  hori- 
xnntal  motion  of  the  particles  in  vertical  lines  interme- 
diate to  (hose  drawn  in  the  figure  is  intermediate 
to  the  velocities  of  the  purticle!!i  in  the  lines  drawn  in 
(he  figure.  l*his  supposition  will  account  for  the 
motion  of  the  wave  or  shape. 

(137.)  For,  take  points  B,  near  to  B:  C*,C, 
near  to  C,  &c.  : draw  lines  from  them  to  the  bottom, 
und  consider  the  horizontal  motion  of  the  particles  in 
those  lines.  B,  and  B,  are  both  between  the  point  of 
principal  backward  motion  and  the  point  of  rest ; 
therefore  the  particles  below  B,  and  those  below  B, 
will  be  moving  backwards,  and  with  nearly  the  same 
speed  : and  therefore  the  intermediate  surface  at  B 
will  not  be  sensibly  elevated  or  depressed,  inasmuch  as 
the  vertical  boundaries  B,  B,'  and  B,  B/  of  (he 
included  column  of  water  will,  aller  a short  time,  be  at 
the  same  distance  from  each  other  as  at  present.  But 
the  panicles  in  the  line  C«  C*'  are  between  a point  of 
rest  and  a point  of  backward  motion,  and  therefore  are 
moving  backwards;  those  in  the  line  C,  C/ are  be- 
tween a point  of  rest  and  a point  of  forward  motion, 
and  therefore  are  moving  forwards ; consequently  the 
vertical  boundaries,  C,C/,C,C/,orthe  included  column 
are  separating  more  widely  apart,  and  therefore  the 
surface  at  C will  drop,  and  will,  after  a short  time,  be 
found  depressed  to  c.  In  like  manner  It  will  be  found 
that  in  both  the  lines  D,  Dg'  and  D,  D/  the  particles 
are  moving  forward  with  nearly  the  sante  velocity, 
and  therefore  in  the  intermediate  part  at  D the  eleva- 
tion of  the  surface  is  not  sensibly  altered.  But  in 
the  particles  arc  moving  forMrard,  and  in  £,  £/ 
they  are  moving  backward ; the  horizoatal  space  be- 
tween these  boundaries  is  therefore  dimiiiiahed,  and 
therefore  the  surface  of  the  water  between  them  is 
raised ; and  it  will  therefore,  after  a short  time,  be 
found  ate  instead  of  E Pursuing  this  reasoning  it 
will  be  evident  that  the  continued  horizontal  motion  of 
the  wave  or  shape  forwards  is  entirely  accounted  for 
by  the  rising  of  some  portions  of  the  surface  and  the 
fiiiling  of  others,  and  that  these  risings  and  fallings 
may  m considered  as  the  effect  of  small  horizontal 
motions  of  the  particles  of  the  water,  some  forwards 
and  others  backwards. 

(188.)  And  aa,  in  the  progress  of  the  waves,  the 
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I »ame  particles  arc  dtcmalcly  on  the  crest  and  in  the  canal's  length  from  some  fixed  point,  j<  * and  (he  ver-  Tides  sad 
hollow  of  the  wave,  every  particle  will  be  alternately  tical  ordinate  of  any  particle  in  its  position  of  rest, 

' moving:  forwards  and  txickwards,  and  alternately  wp-  measured  upwardsfrom  some  horizontal  plane  (which, 

. wards  and  downwards ; the  wave  meanwhile  will  be  when  the  depth  w uniform,  may  be  the  bottom  of  the 
advancing  continually  in  the  same  direction.  water)  y. 

(139.)  The  reader  must  consider  the  above  as  (140.)  Now,  first,  it  appears  from  our  explanation 
..  merely  a general  geonvirical  explajiatimi  of  the  motinn  that  each  particle  is  dbtur^l  in  the  horizontal  as  well 
of  a wave  by  means  of  oscillating  motions  of  every  as  in  the  vertical  direction.  Consequently,  to  repre* 
particle  of  the  water.  ^^Tiether  such  motions  are  con*  sent  the  position  of  any  particle  at  any  time,  we  must 
.sistent  with  the  various  forces  acting  upon  water  use  for  co-ordinates 
(which  forces  themselves  depend  in  purl  upon  the 

motions  of  ihe  particles)  will  shortly  be  a most  impur-  x— x+X 

tanl  subject  of  inquiry.  But  from  the  tenor  of  thw  v'=v+Y 

eiplamition,  we  may  at  once  collect  what  must  be  the  * 

form  of  the  irmthematical  exprewnons  which  will  be  where  both  X and  Y depend  on,  or  are  functions  of,  x, 

necessary  to  represent  the  motions  of  the  particles,  y,  and  t (t  being  used  to  express  the  time,  as  mea- 

We  shall  call  the  horizontal  ordinate  of  any  particle  in  sur«l  from  some  arbitrary  epoch.) 

ila  position  of  rest,  measured  in  (he  direction  of  the 

(141.)  Secondly.  The  characteristic  of  a wave  is  thb:  that  though,  at  any  one  instant,  different  particles  arc  Al^braic 

displaced  in  difierent  ways;  yet,  the  stale  of  any  particle  in  advance  (that  is,  a particle  for  which  x is  large)  rh»nct«ria> 

will  be,  at  some  future  time,  the  same  as  the  stale  of  a particle  in  arrear  (that  is,  a particle  for  which  x is  .small)  **'■*  • 

is  now,  provided  we  wail  during  a time  proportioned  to  the  interval  of  space  between  these  two  particles.  In  ’*^*^^** 
other  words : supposing  the  velocity  of  the  wave  to  be  e,  so  that  in  the  lime  t*  it  will  move  through  v f : then 
the  characteristic  of  a wave  is,  that  the  particle  whose  ordinate  Is  x+rf  wilt  have  the  some  disturbance  at  the 
time  t + t',  which  the  particle  whose  ordiuate  is  x has  al  the  time  /.  Mathematically  expressed,  putting 
0(x,  t)  for  the  disturbance  at  the  time  t of  a particle  whose  ordinate  was  x, 

<+/')  : 

expanding  this  latter  to  the  first  power  of  t\ 

±i<I^e+'L*^=o. 

(ii  at 


(it 


a well  known  equation,  whose  solution  is 

X being  any  arbitrary  function.  As  v is  not  known,  it  will  be  equally  convenient  to  put  this  under  the  form 

X(nt  — mj) 

where  n and  m arc  constants  : the  function  x being  still  arbitrary  (that  is,  capable  of  adaptation  to  any  physical 
u.s6Ump(iou)  (hough  not  precisely  the  same  as  in  the  former  expressiiHu  If  we  suppose  (he  horicontal  move- 
ments of  (he  particles  in  different  points  of  the  same  vertical  to  be  difierenl,  wc  may  express  that  sup[K>aition 
by  multiplying  this  expre;%ion  by  a function  ofy,  which  will  give 

X or  ^(j*,  ()  = F(y)  xx( '»*-”“)• 

And  if  we  suppose  that  the  horizontal  movements  of  the  (larticles  in  different  points  of  the  same  vertical  are  not 
simultaneous ; for  luaUuice,  ihal  their  times  of  rest  or  their  limes  of  greatest  motion  do  not  all  occur  at  the  same 
instant ; wc  may  use  the  expression 

X = F(y ) X x(n^  * - Q )t 

where  Q depends  on  y only, 

(142.)  Thirdly.  The  motion  of  each  particle  of  water  wa»  supposed  to  be  reciprocff/ifty  or  otdlUUory.  There  Chsrarter- 
is  no  kind  of  expression  so  convenient  for  representing  oscillatory  motion  as  one  depending  on  aines  or  cosines.  when 
And  by  combination  of  several  terms  of  that  kind,  any  kind  of  oscillation  may  be  represented.  Thaa,  the  formula 

would  represent  a regular  oscillation  going  through  all  its  changes  while  nt  increased  by  2r,  or  while  t increased 

by  — ; but  the  following  formuUe 
n 

cos  (ftf ~m.r)+a  cos  (2nf  - m'x) 

cos  (nf  — isx) -fa. co.s  (2n/ -^m'x) 4* cos  (Snt  — m"x) 

would  represent  regular  oscillations  of  a different  kind,  but  still  going  through  all  their  changes  while  t in- 

0,,  o* 
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creoMil 


It  wiJI  CVC1I  Iw  BCOT  hereafter  that,  by  proper  management  of  these  terms,  we  moy  invest!- 


l^te  the  molimiB  of  a disrontinuous  ware,  that  U where  a sin|;Ic  wave,  and  no  more,  passes  alon^  a canal.  Swt.  IT. 
yor  these  rea.suns,  we  shall  always  suppose  the  function  ^ have  the  form  of  a series  of  sines  or  cietines  of  Thcoiy  of 
multiples  of  »<— fivr.  But  as  each  of  theiw  terms  will  be  treated  separately  in  the  same  manner,  we  nhall  omit 
all  but  the  first  (for  convenience  only),  and  shall  therefore  assume  Sub*^  1 

The  form  of  Y,  as  will  appear  in  the  investigation,  will  necessarily  follow  from  that  of  X.  Wave*. 

Chtrtcier-  (143-)  Fourthly.  In  some  very  important  cases,  we  shadl  find  it  necciwar)'  to  depart  from  our  original  simple 
tbc*f^*of  Circumstances  may  be  conceived,  in  which,  without  at  all  losing  the  character  of  a single  deter- 

the  TTST«  minatc  series  of  waves,  the  elevation  of  each  wave  alters  as  it  procecfls ; and  the  linear  interval  between  the 
crest  of  rate  wave  and  the  crest  of  the  next  wave  alters,  (the  Interval  of  time  remaining  the  same  as  before,)  or 
the  velocity  of  the  wave  alters.  Thus,  in  figure  7,  the  wave,  which  while  at  ABC  was  long  and  flat,  may  at 
IKL  become  short  and  steep.  This  case  will  be  fully  represcoted  by  intriKlucing  a variable  coeflkienl  depend- 
ing on  and  by  conceiving  that  the  factor  m,  or by  which  the  pcriiidic  function  depends  on  t,  is  itself  a 

V 

function  of  x,  and  that,  instead  of  a product,  an  integral  is  to  be  used.  Thus  we  shall  have 


We  shall  now  proceed  with  that 


X = F (y) . G (x) .COB (n/— m). 


■ (144.)  In  figure  8,  let  oO  represent  the  bottom  of  a canal  of  vTiriable  depth : oAc  the  surface  of  the  water  in 
a state  of  rest,  ABC  the  surfiice  at  a certain  instant  of  time  when  in  wave-motion  : and  suppotw  that  the  very 
narrow  column  of  water,  which  w hen  the  whole  was  at  rest  had  the  form  or,  lias  at  this  instant  the  form  OC. 
Suppose  the  column  oc  dividetl  into  a very  great  number  of  small  parU  by  horizontal  planes,  and  let  ps  be  one 
of  these  part.s,  and  PS  the  corrcspoutling  part  of  the  column  OC  in  its  displaced  state  at  the  instant  under  con- 
sideration. Let  the  coordinates  of  the  point  o at  the  bottom  be  x and  tj : ihe  vertical  coordinate  of  the  surface 
o6e  be  k:  the  coordinates  of  p be  x and  y : and  suppose  pyssA,  prszl.  And  put  X for  the  horizontal  displace- 
inent,  and  Y for  the  verllcuJ  displacement,  of  the  particle  whose  coordinates  are  x and  y,  at  the  instant  under 
consideration.  I.4^t  S be  the  value  of  X at  the  bottom,  and  R the  value  of  Y at  the  top.  Then,  considering  the 
disturbance  so  .small  that  all  quantities  beyond  the  first  onler  may  be  omitted. 


The  horizontal  ordinate  of  P=x-f  X, 

The  horizontal  ordinate  of  Q— x + A-pX-p— -A, 

at 

therefore  the  horizontal  distance  between  P and  Q x 
And  the  vertical  ordinate  of  P=y  + Y, 


nearly. 


The  vertical  ordinate  of  R=y+/  + Y ^ 


therefore  the  vertical  distance  between  P and  R nearly. 


InvMrtijfs-  (143.)  Now,  conceiving  that  the  water,  which  occupied  the  volume  pi  without  any  vacant  space,  does  now 
^MUon  of  ***®  volume  PS  without  any  vacant  space,  or  remains  ronfinuotu,  it  is  evident  that  we  must  have 

eoBtiauily.  p,=:8r«l  PS. 

But,  as  in  (72.),  the  area  PS,  considered  as  a rhomboid,  sbPQ  x PR  >C  lun  RPQ, 


=PQ  X PR  X cosine  (tiiclinalion  of  PQ  (o  horizontal  line  >f  inclination  of  PR  to  vertiod) 

= (PQ  X cos  inch  to  horiz.  line)  x (PK  X cos  inch  PR  to  vertic.  line)  x ( 1 — tan  incl.  PQ . tan  incl.  PR) 
5s(hor. dist. between  P and Q) x (verL  dist,  between  P and  R)x  (l^tanincl.  I^Q.tan  incl.  PR). 

Now*  the  inclination  of  1*Q  to  the  horizontal  line  is  small ; and  that  of  PR  to  the  vertical  is  small : therefore  the 
product  of  their  tangents  i»  exceedingly  small,  and  may  be  neglected.  Hence  we  obtain 

area  PS=(hor.  dist  between  Pand  Q)  x (vert.  dist.  between  P and  R) 

=ix(i+g)x/x(l+^) 

/,  rfX  ,rfY\ 
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Title*  tnd  Making  this  equal  to  sueapx=:A/,  we  obtain 

Tidrs  and 

, <fX  ,<fY 

WsTMU 

'’=57  +■;%’ 

' 

-f-  ii  function  of  x. 


Th«wy  of 
W»TC«. 

Suhiect.  1. 

GenenU  there  i»  a fixed  boundary  to  the  water  at  the  bottom,  we  must  commence  our  iiiteg:TBti<Mi  there.  Now  it  is 
£qu«Uonj 
of  Wavei. 


f ^ 


evident  that  at  the  bottom  the  value  ofY  is  X>C~y  inasmuch  as  the  lowest  particles  of  the  water  are  pushed 

through  the  horizontal  space  S in  contact  with  the  sloping  bottom  whose  vertical  ordinate  is  i;,  and  the  tangent 

of  whose  indinntiuii  to  the  horizon  is.  therefore,  Thus  we  have 

dr 


This  is  the  equatimi  of  continuity. 


Equation  of 
coBiiauity. 


(146.)  Now  let  us  consider  the  TclalitMi,  between  the  forces  which  act  on  the  different  points  of  the  water, 
and  the  motion  of  the  water.  Continue  the  horizontal  plane  pq  to  T\',  and  from  T and  V draw  the  vertical 
lines  TW,  XX,  to  the  disturbed  surface.  The  points  W and  X do  not  coincide  with  B and  C,  but  in  regard  to 
the  accuracy  of  any  expression  depending  merely  on  the  wave-disturbance  they  may  be  used  indifferently; 
because  WB  ajid  XC  depend  upon  the  extent  of  disturbance,  and  the  slope  of  WB  and  XC  al-w  depend  on  the 
extent  of  disturbance,  so  that  the  difference  of  elevations  of  W and  B,  or  of  X and  C,  will  depend  on  the  square 
of  the  disturbance.  But  the  difference  rtf  elevations  of  W and  X (which  is  the  ditference  that  we  shall  shortly 
use)  depends  on  the  extent  of  disturlwnce;  and,  therefore,  when  the  disturbatvee  is  made  very  small,  it  is  a 
much  greater  quantity  than  the  difference  of  elcxntions  of  W and  B,  which  depends  on  the  square  of  the 
dislurl»nce.  And  this  is  entirely  independent  of  the  length  of  the  wave.  Thus,  in  a wave  whose  length  from 
crest  to  crest  la  many  feet,  the  whole  value  of  WB  may  be  an  inch  : by  dimini«liing  the  violence  of  the  motion, 
or  making  the  wave  flatter,  while  its  length  remains  the  same,  WB  may  be  diminished  to  a tenth  of  an  inch, 
and  then  (he  difference  of  ele\'a(inn  of  W and  B will  be  a hundredth  part  of  what  it  was  before,  while  that  of  W 
and  X will  be  a tenth  part  of  what  it  was  before.  Thus,  when  the  motion  of  the  particles  is  small,  instead  of 
using  the  value  of  K corresponding  to  the  point  W,  we  may  use  that  which  corresponds  to  the  point  B:  and 
instead  of  using  the  difference  between  the  values  of  K for  W and  X,  we  may  use  the  difference  between  the 
values  of  K correajMindiug  to  B and  C. 


(147.)  Now  let  p be  the  pressure  at  any  point  in  the  line  1*W.  estimated  by  the  velocity  which  that  pressure  Investigm. 
acting  on  the  surfa^  1 would  produce  In  the  volume  of  water  1,  by  acting  during  the  time  1.  Then  p will  be 
a function  of  r,  y,  and  (.  Let  y*  be  the  force  of  gravity,  estimated  by  the  veliKily  which  it  will  produce  by  its  ^ ^uar 
action  during  the  time  1 : for  reasons  which  will  herder  appear  we  shall  consider  tf  as  varying  from  one  preuvre. 
point  of  the  earth’s  surface  to  another,  or  as  being  a function  of  x.  Then  the  pressure  at  the  point  whose 

elevation  is  y is  p ; that  at  the  point  whose  elevation  is  y'-fey' is  ^hc  excess  of  the  upper  pressure 

■ ^ 

above  the  lower  is : and  this  excess,  acting  on  the  column  whose  length  is  will  tend  to  urge  H 
downwards  with  an  acceleration  represented  by  Adding  to  this  the  elfect  of  gravity,  wc  shall  have  the 

whole  acceleration  downwards  Therefore 

dy' 


d*t/  « . 

But  y'j=y+Y,  therefore  (as  y does  not  depend  on  <).  Consequently 


df  “ dy’  * 


ft- 

dy^“ 


Performing  the  int^ration  from  y to  ik-fK,  (ii-fK  being  the  value  ofy'  at  (he  surface  of  the  water,)  so  tliat  the 
pressure  at  the  aurf^  ia  zero, 

/>=J' (*+It— y) +J'  (from /zry  to  y'=i+K). 

Bat,  ai  1j  Itaelf  m null  quantity  depomling  on  the  molion  of  Ihe  parliclM,  we  ahall  incur  no  scnaiblc 
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Tidr«  and  error  by  inlefrniliiij;  wiih  respect  to  y of  y',  and  by  lakina:  for  superior  limit  k instead  of  ^+K. 

Wales,  we  obtain  for  the  pri'SHure  at  T 


J*  <TY 

(y  *0  ^)- 


Thus  Tid(*a  aod 
W'aTes. 


(148.)  The  particle  at  V correBpomU  to  a point  whose  oniinate  in  the  state  of  rest  did  not  sensibly  differ  I 

UeocT^ 

from  x+A,  and  the  presRure  at  V is,  therefore,  p+-r  A nearly.  Kqi»*riun» 

(U  of  Warn, 


(149.)  These  pressures  have  been  found  rrnni  consideration  uf  the  motions  of  (he  particles  of  water  in  a 
vertical  direction,  and  are  therefore  vertical  pressnres.  Now  the  peculiar  property  of  fluids  is,  that  the  presaure 
is  equal  in  all  directions,  or  that  (he  expressioiis  which  we  have  found  for  the  vertical  pressures  at  T and  V 
represent  alsi>  the  hnri2;(mta!  pressures  at  those  points.  (On  this  subject  the  reader  is  referred  to  article  75.) 
Thus  we  have 

Horizontal  pressure  at  T tending  to  push  TV  forwards  :=p, 
llorixoiilal  pressure  at  V tending  to  push  TV  backwards  A. 

lip 

Difference,  lending  to  push  TV  forwards  =;  — j A- 

ox 

'rhe  length  of  the  column  TV  on  which  It  acts  bt  nearly  A : therefore  (he  pressure  (ends  to  urge  it  forward;*  with 
an  acceleration  represented  by  besides,  any  force  depending  on  extraneous  causes  is  acting,  which 

would  produce  an  acceleration  represented  by  F,  the  whole  acceleration  will  be  F— Thus  we  have 


<T(x4X) 

df 


Xquatiem 
of  squil 
prcMure. 


But  X does  not  depend  on  f,  therefore 
equation. 


And,  putting  for  p its  valae,  we  finally  obtain  this 


This  may  be  called  the  equation  of  equal  pressure. 
This  equation,  in  conjunction  with  the  et)ualion 


Y=ar. 


ds 


Equation 
of  equal 
preMOfo 
when 
gTarity  u 
uniform. 


eoutaius  the  whole  theory  of  the  motion  of  fluids  in  canals,  of  uniturin  breadth,  but  of  unifomi  or  variable  depth . 
the  motion  being  supposed  to  be  «itirely  longitudinal  and  vertical. 

(150.)  If  gravity  be  considered  unifomi,  and  =j,the  term  “ { —y'  (A+K— y)|  becomes  — (-yA+jy-jK) 

~^(— yK):  and  the  equation  of  equal  pressure  becomes 


rf»X 


Equation 
of  COS' 
tinuilj 
when  the 
depth  li 
aoifvirm. 


If  the  depth  of  the  canal  be  uniform,  — =0,  and  the  equation  of  continuity,  q=0,  or  assumiugy  to  be 

measured  from  the  bottom,  becomes 

y=_J  _{0,„y). 


(151.)  In  the  treatment  uf  these  ettuations,  different  methods  must  be  used,  according  to  the  demaiKls  of  the 
problem.  If  the  nature  of  the  motion  in  the  direction  of  x be  assumed ; that  is,  if  the  expression  for  X be 
known,  and  if  it  be  requireil  to  find  what  force  is  necessary  to  maintain  the  fluid  in  that  state  of  motion  ; then 
we  must,  from  the  given  expresakm  for  X,  find  the  expresrion  for  Y by  the  equation  of  ctnitinuily ; and,  suWi- 
tuting  both  in  the  equation  of  equal  pressure,  we  shall  obtain  F.  But  if  P be  given,  and  X and  Y be 
required,  we  can  only  eliminate  Y by  means  of  the  equation  of  continuity,  and  then  solve  the  equation  for  X 
by  metbod-s  depending  on  the  form  uf  the  resulting  equation. 
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0=rF-^ 


dz  ' 


d 

dc'' 


(153.)  Hitherto  we  h&ve  not,  in  the  investififatioa,  limited  ourselves  in  any  wuy  to  the  case  of  osdUattng  Equationt 
motion  of  the  particles;  the  equations  are,  in  fact,  perfectly  general  as  to  the  kind  of  lonptudinal  and  vertical  doulted  to 
motion,  and  require  only  that  the  motion  he  small  in  extent.  We  shall  now  assume  that  the  motion  w oacil- 
)atiii|r;  and,  for  the  reason  mentioned  in  (142.),  we  shall  confine  the  expression  fi»r  X or  Y to  a sin^e  term  ®*'‘***' 
represented  by  a coMue  or  sine.  Now  suppose  X to  he  represeiitetl  by  A cue  (nt — R),  where  A and  B are  ativ 
functions  whatever  of  j;  and  (This  is  the  most  ^leral  form  that  can  beuKsumed:  it  does  not  even  imply 
that  the  form  or  miqrnittide  of  the  waves  U uniform,  or  (hat  the  motions  of  particles,  originally  in  the  same 

vertical  column,  arc  constantly  in  the  same  direction.)  Then  n*  A cos(nl  — B)  = — n”X.  And  as,  in 

consequence  of  the  equation  of  cmitinuity,  Y will  necessarily  de{>end  on  the  sines  or  the  cosines  of  the  same 
d*  Y 

angle  nl  — B,  we  shall  also  have  = — n*  Y.  Thus  the  equation  of  equal  pressure  becomes 

-n'X=F+;^  { -5'(*  + K-,)+»'/.Y  (y  to  t)}  j 
or,  if  gravity  is  considere<l  us  uniform, 

-n’  X = F+i  { - yK+««/,Y  (y  to  *)}. 

We  shall  now  proceed  with  some  applications  of  those  equations. 


(154.)  Problem.^— To  examine  whether  it  is  possible  that  a s)’stem  of  waves,  depending  upon  oscillatory 
motion  of  the  particles  of  water,  can  move  along  a canal  of  uniform  breadth,  but  of  variable  depth:  gravity 
being  supposed  uniform,  and  no  other  force  being  supposed  to  act. 


(155.)  The  equations  to  be  satisfied  are 

- { - jK + (y 

Diflerentiating  the  first  with  respect  to  y and  to  x, 


<rv  dX 


d*Y  d»X 


dydx  di*  ’ 


InreitigS' 
tian  of  ibo 
poiubiUty 
of  ua> 
broken 
ware* 
when  tbe 
depth  U 
Yutable. 


‘ The  second  equation,  observing  that  the  limiis  of  int<^ratioii  of  are  independent  of  x,  may  be  put  under 
this  form. 


Diflerentiating  with  respect  to  y, 

,dX  ,dY  dX  dY 

— n*  — = -n*— , or  — =— . 
dtf  dx  dy  dx 

Differentiating  again  with  respect  to  y, 

d*X_<PY 

^ dy-  -dtdy 

Eliminating  — ^ by  means  of  the  former  equation, 

^ +^=0. 

dy’  di* 

the  general  solution  of  which  equatioa  is 

x=<l>  (y+x/^l)  + y 


where  0 and  y express  functions  chosen  to  fwtisfy  any  conditions  required  by  the  circumstances  of  the 
problem. 

If,  in&trad  of  0 and  y,  we  use  two  other  functions  and  w,  we  may  put  the  solution  under  this  form, 
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Titltri  and 
Ware*. 


Tid«a  and 

W»TM. 


X=lx  (3/+^  V-1)  +x(y-J!  V-i)}  + ^ {«0,+»y^i)-..,03-iV-l)} 

iht  wliole  of  which  is  real,  whatever  be  the  form  of  the  functiooa  jj;  and  w,  provided  that  they  contain,  in  their  njeory  ot 
form,  nothing  imaginary.  Wave*. 

(I&G.)  But  the  expression  just  found  U the  solution  of  the  derived  equation.  We  have  now  to  asccrUiin  *' 

' Ei^ualiuna 

of  Warea. 


term  (as  the  result  produced 


ler  term  will  be  easily  inferred  from  its  result),  and  will  make 


whether  it  will  satisfy  the  orujitial  eciuailotia.  For  convenience  we  will  confine  our  substitution  to  a ritiglc 
• by  another  term  will  be  easily  inferred 

X=»'(y+i^/-^), 

conceiving  i/  to  be  the  derived  function  of  some  function  ir.  Then 

dX 


^=VTi.d'(y  + xVri) 


therefore 


_ r <« 


from  If  to  yi  is 


Also  S,  or  the  value  of  X when  y=>i, 
therefore 


=i/(,+ivrri). 


Hence  (*f  to (^+-r  V— 1,  (y+x  1) 


= -^.  wCif+x'/^)  — VlTi.w'  (y+x'^^). 


* dx 

And  K,  or  the  value  of  Y wheny=A',  = v (ij+j  V— 1)  — ^ — 1.  w'  (i+j  — 1); 

dx 


therefore 

And 


' dx  ^dx* 

™— i 

dx  dt^ 


therefore  ^(ytoi)is  (&-y)  ^ » (c+xV— I)  + 1/ (*+xv/— 1)  — o' D- 
Suh&tituling  these  in  the  equation  ~n‘X  =—g^  + n'J’  ^ (y  to  i)> 


-n*.  o'  (y  + l/^)  =-J^o(7;  + xs/-l)  -jo’ (t  + xi/^)  +n*(i-y)^  « (y+x»^— I) 


"dr* 


+ n*  o'  (h+x  V— l)-n«  o'  (y+xs^). 


Removing  the  terms  which  mutually  destroy  each  other,  and  conceiving  the  same  substitution  to  be  made  for 
a term  d (y— x^— 7),  we  shall  have  this  equation, 

0=  (n'i-n'y-y)  .^{o(y  + xt/— 1)  +o(y— xa/^1)}  — j {o"(i+xsd)  + o"(t— xs/~l)  } 


+ »•{>/ (*+xV-l)  +d(it-ivnri)} 


(157.)  It  is  evident,  from  the  form  of  the  multipliers,  and  the  perfect  independence  of  x and  y,  Oiat  (his  equa« 
tion  implies  the  existence  of  the  separate  equations. 

0=^  |o  (y+i  V-  1)  + O (y— 

0=-5  {o’  (k+i^~l)  +v"  (k-x^l)  } +«•{«'(*+!  V~)  +,'a_.tVM)} 
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Ti4c«  tod 

WaiTM. 

Sect.  IV. 
Ttieorj  of 
W»TC». 

Subocri.  i. 
Motion  of 
WsTce  in  a 
Canal  of 
nnifortn 
Depth* 


When  the  depth  is  variuhle,  thiil  is,  when  ij  U a function  of  x,  it  doe.s  not  a|>pear  pcHsIble  to  satisfy  the  first  of  Tideatud 
these  e<4uacioaa  by  any  form  of  ».  It  would  appear,  therefore,  that  when  the  depth  ia  variable,  it  Ia  im)M>t<eibic 
thnl  there  can  be  a aerie*  of  waves  which  consist  of  oscillatory  motion  of  the  particle*,  and  which  satisfy  the  two 
equations  of  continuity  and  of  equal  pressure. 

(138.)  The  followinjj'  physical  Interpretation  of  this  mathematical  result  appears  to  l»e  correct,  and  is  worthy  wn- 
of  attention.  It  appears  that,  if  the  water  is  moving  in  the  manner  of  waves,  one  at  least  of  the  two  condiliuns 
(continuity  and  equal  pressure)  muiU  foil.  While  the  continuity  holds,  the  equal  pres.sure  will  exist,  from  the  oiutlon  no« 
nature  of  the  fluid.  Tnerefore  ihe  continuity  must  cease,  or  the  water  must  hectnne  broken.  This  appears  to  p«>«iible 
be  the  explanation  of  the  broken  water  which  is  usually  seen  upon  the  edge  of  a shoal  or  a ledge  of  rucks,aI(hough 
the  whole  U covered,  perhaps  deeply,  by  the  water.  We  shall  advert  again  to  this  subject.  S*«qi- 

fum. 

(159.)  When  the  depth  is  uniform,  or  q=0,  there  is  no  difficulty  in  satiid*ying  the  equaliou.  For  iinUance,  if 
w(6)  — «**  the  expression  w (y  + x V-M)  +»  (y— xV'^1)  becomes  2 («^  — f""*)  . Cos  mr,  which  when 

is  always=;0.  Any  other  form  of  v (9)  expressed  by  o<td  (>owers  only  of  & would  do  equally  well. 


Suhsectim  2.^InvestigoUion  of  the  Motion  of  Waves  in  a Canal  of  uniform  Depths  the  Motions  h*Hng  small. 


(160.)  We  shall  assume  (a.s  a hypothesis  to  be  proved  or  disproved  hy  substitution  in  the  equations)  that  the 
motion  of  the  waves  is  uniform,  and  that  all  the  motions  of  the  particles,  horizontal  and  vertic^,  are  oscillatory  t 
but  we  shall  not,  in  the  first  instance,  assume  that  the  motions  of  all  the  particle*  in  the  same  vertical  line  ore  of 
the  same  kind  at  the  same  instant.  ThU  will  be  expressed  by  assuming 

X=P.cos  (nl  — rru  — Q) 

where  m is  constant  and  P and  Q may  be  functions  of  y. 

expanding  the  cosine,  and  making  P.coeQ=R,  P.siiiQsS,  this  becomes 
X:=:R,  cofi(«<  — mjr)4-8.  sin  (nf  — mj). 


d*X  d'X 

(161.)  Now,  as  we  have  found  (155.), -7—  + j-i  — 0:  which  in  the  present  instance  becomes 

ay*  ajr 

cos  (ni  — iTu)  ““  (nf— mjr)=0. 


Therefore 

whence 

and 

And  as  Y 


~-m’R=0, 

rfy* 


rfy* 


-m*S=0; 


- f ^ 


R=C.*^+D.«->,  S=C'.£«'+D'.t-"', 

X—  (C.,**+D.f"*)  CO*  («/— nvr)  + CC'.s”*  + D'.r^)  sin  («<  - nor). 


(0  lo  y).  we  easily  And 


Y = - (Cf"»  - Dr- ' - C + D)  sill  (it(  - m-r)  + (O’  e-*  - O' . r->  - C'+  D ) cos  (nl  - >«e) 
K=-(C«**-Df— *-C  + D)  sin  f/i«-m*)  + (C'.«-*-D'.f'"-C’+D')  eus  (ni-mo:) 
rfY 


dr 


= +m  (Ce-r— Dr— »-C  + D)  cos  (C'.i-'-D'.f—'-C'+D')  Biii(ni-ma) 


,r. 


^(y.ot)= 


— {Ce-r+Dr—r-C*-*— D«— *+m.y-*  . — C + D}  cos  (ni— mr) 
-{(r.i-»  + D'.  f— '-O'.  sr*-D'.  s— *+m.y^.  -C'  + D'}  sin  (ni-mj) 
rfK  C dY 

Substituting  in  the  equation  — n*  X=  — y 5*  J dx 


— n*  (Ci'^+Df "»)  cos  (nf— tiix)  — n*  (C'.f"'+D'.r^  sin  (n/  — 

~mg  (Cf^-Dff  •*— C + D)  cos  (ti(  — mj)  —my  D — C'+D')  sin  (n/-wx) 

— V {Cr®+D«“"*— Cr^-D<"'^-4-w.y— i.— C + D}  CO*  (H((— mi) 

-n*  <C'.r»+D’.e— »-C.*“*-D'.f*‘+m.y^  -C'^IVi  sin  («/— mr> 
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Tiile«  a&ij  Hemoviii|(  the  t^rms  which  destroy  each  otitcf*  cquntlnif  separately  the  coefliciefits  of  C08(;if~mj)  and  of  Tuietaad 
W»Te*.  — f/ur),  and  that  y is  entirely  imlejieiident  of  Ar,  we  obtain  in  the  first  place 

-C  + D=0  -C'+iy=0:  orD  = C,  iy=C'. 

Substituting  these  values  of  D and  D'  in  the  other  e<|uations,  they  become 

-ni(/C  («“^-e‘"*)+n*  c.  (r‘+r-*)=o 

-my  C'  (r^-«'“*)+n*  C' 


Subttfcl.  2. 
M<aiou  of 
in  • 

Tliese  equations  l^ve  C and  C iudcteruiinate ; and  they  agree  iu  giving  the  following  relation  between  m and  n, 

l>epih. 


f-*+r* 


Then,  substituting  in  R and  S the  values  of  D and  O', 


Xzz  {C  COS  (nf  — mx)+C'siii  (nl  — mx)} ; 

C' 


or  if  .\=r^C*+C'’,  ton  B=-^ ; then  C — A cos  B,  C'=A  sin  B,  und  the  expressioD  becomes 


X = A.  cos(nf->mx-B) 


Kxpre»- 
ftiona  for 
tlUpUce 
mrnt  of 

pwiiflra  Id  where  A aud  D are  independent  of  x and  y,  and  tn  depends  upon  n by  the  equation  above.  From  this  we 

Z'X»  «'«.v  fi‘“' 

ihr  depth  Y=  — A.  (*“•— sin  («f— mx  — B). 

it  uniform. 

(162.)  From  these  expressions  it  appears,  as  B ts  constant,  that  the  inulheniatioil  results  compel  us  to  admit 
(whet  we  tlid  not  ut  first  assume)  that  the  motion  of  all  the  particles  originally  in  the  sMiie  vertical  line  is  at  any 
instant,  of  the  same  kind,  although  the  extent  of  the  motion  of  the  dillt'rent  {larlides  is  very  diflerent.  In  future 
we  shall  generally  omit  B from  the  expression,  a.s  the  »ame  clfect  will  be  produced  in  the  value  of  the  expression 
by  altering  the  origin  of  the  time  as  by  retaining  B. 


Explana- 
tion of 
term*. 


(163.)  It  will  be  convenient  to  explain  here  a few  terms  which  will  hereaAer  be  uccaiionally  used. 

(164.)  Theaiigle  nf— mx  — B,  or  nf  — wr,  upon  which  the  expressions  for  X and  Y depend,  Is  called  the 
pka»t‘  of  the  wave.  It  is  to  be  considered  as  an  angle,  or  rather  as  part  of  a circle  (in  the  seiiM?  in  wdiich  trigo* 
iioinetrical  expressions  depend  upon  an  angle  or  part  of  a circle)  which  admits  of  indefinite  incrcuse. 

(165.)  Tlic  expressions  for  X and  Y are  not  allereil  in  value  if  we  increa.se  or  diminish  mr  by  2t,  4r,  6«,  &c. : 

*2  — 
m’ m ’ m * 

I.^Bgth  of  of  any  other  value  of  x.  Hence  ™ is  the  value  of  each  of  the  succevsive  distances  at  which  wc  find  the  water 
wave.  fn 

2a* 

in  the  same  state  of  ditdurbance,  or  — is  the  distance  between  one  wave  and  the  next.  We  shall  call  this  the 

m 

length  of  a trape,  or  the  amplitude  of  a icatvr,  and  shall  denote  U by  the  symbol  X. 


that  is,  if  we  incrca.se  or  diminish  i by  , — , — , &c.,  while  t is  unaltered;  but  the  same  cannot  be  asscrtwl 


(166.)  The  expresiuons  for  X and  Y are  not  altered  in  value  if  we  increase  or  diminish  nt  by  2ir,  4t,  6e,  Ac. , 

r«n(Ml  of  that  is,  if  we  iiicreaac  or  diminish  t by  — , &c.,  while  jr  is  unaltered : but  the  same  cannot  be  asserted  of 

wtre.  n N n 

2t 

anv  other  value  of  f.  Hence  — represents  each  of  the  intervals  of  time  nt  which  (he  wsUer  at  any  given  place  is 
* « 

successively  in  the  .>ame  state  of  disturbance:  we  shall  call  this  the  period  of  a wave  aud  shall  denote  it  by 
the  symbol  r. 


(167.)  We  shall  now  proceed  to  devclupe  some  of  the  practical  interpretations  of  the  equations  just  found. 

(168.)  Since  X and  Y both  depend  on  ni  -•  m.r,  if  we  putf -ff'  for  f,  and  x-f  x'  for  x,  we  shall  find  new  values  X* 
and  Y' depending  on  11/ -mX'hnf'-my  i and  theiw  will  be  the  same  as  X and  Y if  nf^’^-mx  bexeru:  that  is,  at  the 
end  of  the  interval  f',  we  shall  find  the  water  in  a similar  slate  of  displacement,  provided  we  examine  it  at  the 
distance  x'  in  mlvancc : that  is,  in  the  lime  /'  the  wave  will  have  travcllcil  through  the  space  x*,  or  the  velocity  of 

the  wave  will  be  expressed  by  ; which,  by  virtue  uflhccqualimi  nt  —ntj^=0y  is  the  same  as—.  Hence 

Velocity  of  the  wave=:~. 

* m 


i 
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Tid«Mi  and 
\Vafe«. 


SwU  IV. 
Theory  of 
Wnvr*. 


Siibarct.  2. 
Metiua 
WavM  in  n 
Canal  of 
uniform 
Do|>th. 


Bui  we  lujvc  found  n*:r:^. 

not  constant,  but  depends  on  m and  k. 


henc»  thf  vel«.ily=y^ -^=V{  « ’ )=+F=l' 
From  lhi«  it  appears — 


This  esprc!ssioo 


Tide*  and 
Ware#. 


Ut,  In  water  of  iriven  depth,  the  velocity  of  waves  of  all  kinds  is  not  the  ^ame,  but  depends  upon  m,  or  I'drrmctn 
r « , r r withrr^anl 

upon  — , or  upon  X the  length  of  the  wave.  (In  this  respect  the  wuvcht  of  water  arc  analogous  to 
those  of  light,  but  are  not  analogous  to  those  of  sound.)  warea. 


2nd.  It  folloWT*  iinmerliatcly  that,  in  water  of  given  depth,  the  velocity  of  waves  depends  upon  the  interval 
of  time  at  which  they  follow  each  other. 

3rd.  If  the  distance  between  the  crci>ts  of  the  waves  ^X  or  I)  is  given,  the  velocity  varies  with  the  ilepth 
of  the  water. 


4ih.  If  the  interval  of  lime  between  successive  waves 
of  the  water. 


Is  given,  the  velocity  varies  with  the  depth 


(169.)  The  circumstancciS  of  waves  of  diderent  lengths  will  easily  be  reduced  to  numerical  calculation,  if  for 
n wc  put  — , and  for  m we  put  the  equation  between  n Jind  m is  thus  brought  to  the  following  form  : 

T X 

, 2irX  f^  + 1 


-I 


4iri 


where  it  is  to  be  remarked  that  f * is  the  number  whose  ouimnon  logarithm  is  X 0'43-1294.  If  the  time 


is  expresseil  m wconds,  and  the  space  in  feel,  3 (or  the  velocity  which  gravity  communicates  to  a free  body 
in  ouc  second),  exprestied  in  the  same  manner,  is  32*  16.  From  theaie  data  ihe  tbllowing  table  is  computed  : 


Takls  I. 


Depth  of 
WAter, 

la  feet. 

Lfnftb  of  the  wave,  in  feet. 

1 

10 

100 

1000 

10,000 

|ioo,uuo 

1 1000.000 

10,000,000 

100.000,000 

OorresponiliDf  period  of  ware,  in  tecoiide. 

1 

0*442 

1*673 

I7&45 

176-33 

1763*3 

17633 

176330 

I7633D0 

17633000 

10 

0*442 

I-39S 

5*923 

55*800 

557*62 

6576*2 

55762 

557620 

3376200 

100 

0*442 

1*396 

4*420 

18-730 

176*45 

1763*3 

17633 

1 7633D 

1763300 

1000 

0*442 

l-3!)h 

4 ‘4*20 

13-979 

59*230 

558*00 

5576  2 

55762 

557620 

10,000 

0 142 

1*396 

4'420 

13*978 

44*201 

lB7*aol 

1761*5 

176.33 

176330 

100,000 

0 142 

1*398 

4-420 

13-979 

44*201 

139*78 

592  W 

5580 

55762 

1000,000 

0*442 

rs98 

4*420 

13-978 

44-aoi 

139*78 

442-01 

1873 

17643 

(170.)  From  these  numbers  the  velocities  are  cosily  computed  by  dividing  the  length  of  the  wave  by  the 
period.  The  following  table  contains  the  results: — 

Ta&lx  II. 


Depih  of 
water, 
ill  tccl. 


lUO 


Leii{{tb  of  iW  waic,  in  feet. 

1000  I 10,000  llUO.OUO  |i000,000  |lO,auO,OOo|lOO,OUO,OOo|  luanilr.  , 


Tsbifl  of 
Ihe  Ttlod- 
ties  of 

WATT*. 


CorrespotHltn;;  velocity  of  ware  per  eccond,  in  feel. 


1 2*2624 

5-3390:  5*6672 

5*6710 

5*6710 

5*6710 

5-6710 

5-6710 

5*6710 

5-6710' 

10  2*2624 

7-154316-693 

17-921 

17-933 

17-933 

17*933 

17-933 

17-933 

17-933  1 

1002*2624 

7- 1543 -22*624 

53*390 

56*672 

56*710 

56*710 

56-710 

56*710 

56-710 

1000.2*2624 

7-1543,22-624 

71-543 

1#1H*83 

179*21 

179-33 

179-33 

179*33 

17933  1 

10.000:2*2624 

7*  1543  22-624 

71*543 

-226-24 

533-90 

566-72 

567- 10 

567 • 10 

567*10 

100.00o;2-2624 

7 - 154322-624 

71-343 

226-24 

715-43 

1688  3 

1792-1 

1793-3 

1793-8  1 

1000.000*2*2624 

7*1543  22*624 

1 

71-543 

226*24 

715*43 

2262-4 

.5389*0 

5667*2 

5671-0  j 

2 q 2* 
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Tbe  velo* 
riiy  ofahAtt 
wave*  doe* 
not  depend 
on  the 
depth. 

The  »elo* 
rltv  of  long 
vrare*  de< 
pends  onljr 
ou  the 
depth. 


(171.)  Fruin  thm.*  numbers  it  np(>estrM  that, 

1st.  When  the  lenirih  of  the  wau*  is  not  CTcntcr  lhati  the  depth  of  the  water,  the  velocity  of  the  wave 
dc|>eiMls  ((icnsibly)  only  on  ite  length,  and  i»  proportional  to  the  m|uare  root  of  its  lettglh. 

ind.  When  tlte  length  of  the  wave  i»  not  less  than  a thousand  times  the  depth  of  the  water,  the  velocity 
of  the  wave  depends  (seiieibly)  only  on  the  depth,  and  i»  proponitmal  to  the  sspiare  root  of  the  depth. 
It  is,  in  imcl,  the  same  as  the  velocity  which  a free  body  would  acquire  by  falling  from  rest,  under  the 
action  of  gravity,  through  a height  equal  to  half  the  depth  of  the  water. 

3rd.  For  iiitermetliate  pru|iorlioiis  of  the  length  of  the  wave  and  the  tlcpih  of  the  water,  the  velocity  of 
the  wave  can  be  found  mily  by  means  of  the  general  equation. 

(172.)  The  values  in  the  e&treme  ca.«e«  will  easily  be  found  by  en)wnKion  of  the  geneml  formula.  Thus, 


when  X is  small,  or  - large,  « * is  very  large  : 


does  not  scnsiblv  differ  from  unitv,  and  = 

-I  ' '9 


whence  the  velocity  = When  X is  large,  or  -small,  n 1 + nearly,  and  t*=  ^ ; whence 

r ^ 2ir  X X gk 

the  velocity  =r-=s 


(173.)  There  is  one  ttumericul  value  of  r which,  In  reference  to  future  applications,  deserves  special  con> 
sUleratiun — it  is  that  corresponding  to  the  wave  originally  produced  by  the  action  of  the  Sun  and  Moon. 
This  wave  may  with  propriety  be  called  the  tide*wave.  But  for  clcames.s  wc  may  remark  (although  antici- 
pating  another  part  of  this  S^tion),  that  there  arc  two  distinct  classes  of  waves  bearing  the  name  /ff/e-tcore. 
One  of  them  is  produced  by  the  immediate  acliou  of  the  forces  of  the  Sun  and  Moon,  and  its  highest  or  its 
lowest  point  is  always  at  a determinate  disimirc  from  tlwl  place  in  the  cunul  at  which  the  disturbing  forces 
vanish ; the  velocity,  therefore,  of  this  wove  does  not  depend  at  all  upon  the  depth  of  the  water.  Tliis  we  shall 
call  the  forced  tide~U'Hve,  Coexistent  with  this  there  may  be,  and  generally  is,  a wave  in  which  the  period  r 
is  the  same,  but  in  which  X is  different,  and  the  velocity  coniiequently  different ; produced  originally  by  the 
action  of  the  Sun  and  Moon,  but  not  aflWrtetl  by  their  action  in  regard  to  its  velocity  of  pnqmgation : this 
kind  of  tide-wave  is  the  only  one  which  is  sei.sible  in  narrow  seas  and  rivers.  This  we  shall  call  the  free 
iide^ave.  Our  present  computations  belong  to  the  free  tide-wave  only. 

(174.)  Tlie  interval  of  time  (r)  fur  the  semidiurnal  tide-wave  is  not  constant;  but  it  may  be  considcretl  a.s 
12  hours  24  minutes,  or  44,640  seconds.  Now  we  have  found.  Table  II.,  that  with  a depth  of  water  of 
100,000  feet,  or  20  miles  nearly,  a wave  of  any  length  exceeding  lU0,000,oi)0  leet  will  travel  with  a velocity 
sonKibl^  independent  of  it.s  length;  and  that  even  if  its  length  be  only  10,000,000  feet,  the  velocity  will  not 
differ  trom  that  of  a longer  waNC  by  -iVrT  The  former  wave,  by  Table  I.,  would  hare  the  period  55,762 

seconds;  the  latter  would  have  the  perknl  55S0  secoitd.s.  It  is  clear  iluit  the  period  of  the  tide-wave  is 
suibcient  to  justify  us  in  assuming  the  velocity  of  the  free  tide-wave  as  equal  to  that  which  belongs  properly 
to  a wave  of  indeffnite  length  in  water  of  the  sante  depth.  On  tliis  principle  the  following  table  is  computed  : — 


Ta»i.k  III. 


1 D«ptb  of 

. wMer, 
j in  feet. 

Vciority  af 
free  tide*wsic 
per  second, 
in  feet. 

Length  of 
free  tide-wsre, 
in  mile*. 

Space  dnrribed  ' 
by  free  tide-wsw 
in  one  boor, 
in  mile*. 

Depth  of 
water, 
in  feci. 

Velocity  of 
free  Ude»ws5e 
per  second, 
in  feet. 

Lcnitib  of 
free  tide-wsTe, 

In  mite*. 

Space  deacTihrd 
by  free  tide,  wave 
in  one  hour, 
in  miles. 

1 1 

5-671 

47-946 

3 -8666 

5000 

401-00 

3390-2 

273-41 

4 

U-34i 

95-691 

7*7332 

6000 

439-27 

8718-6 

299-50 

10 

17-933 

151*62 

12-227 

7000 

474-47 

4011*4 

323 -.50 

20 

25-361 

214-42 

17*292 

8000 

507-23 

4288-3 

345-84 

40 

35-H67 

303-24 

24-455 

! 9000 

53S-00 

4548-5 

366-62 

60 

43-927 

371-3B 

29-950 

1 loooo 

567-10 

4794-6 

386-66 

bo 

50-723 

42B  .S3 

3I-5H4 

15000 

694-54 

5872- 1 

473-55 

100 

56-710 

479*46 

38-666 

20UU0 

HO-Z-M 

6780-5 

546-62 

200 

bO-2fJO 

679-05 

54  682 

1 25000 

896-66 

7580-9 

611*36 

400 

113-42 

958-91 

77-332 

1 30000 

982*25 

8304-4 

or.9-71 

600 

13hSl 

1174-4 

94-711 

' 3.5000 

1060-9 

8969-7 

723-37 

BOO 

169-40 

1356*1 

109-36 

40000 

1134-2 

9589  - i 

773-32 

1000 

17.9-33 

1516-2 

1-2-2 -27 

4500U 

1203-0 

10171 

820-22 

200U 

238-01 

2144-2 

172-92 

50000 

1268* 1 

10721 

H64-59 

3000 

310*62 

2626*1 

2U-79 

551KK) 

1330-0 

11244 

906*80 

4000 

35B-67 

303-2-4 

244-55 

< 60000 

1389-1 

11744 

947-11 
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(175.)  The  diurnal  tide- wave,  and  nihera  connected  with  the  tidea,  of  which  we  shall  have  occa.sion  to  speak,  Tidci  asd 
80  far  aa  they  are  fret  tide-waves,  may  all  be  coii'stdcretl  as  moving  with  ihe  some  veltKily.  The  table  will,  Wa»e«. 
therefore,  apply  to  them,  excepting  only  the  column  of  the  lenffik  of  tke  fw/e-ware,  the  numbers  in  which  must 
be  doubled  for  the  diurnal  tide-wave. 

(176.)  Wc  shall  now  proceed  to  examine  the  circumstancesi  of  the  motion  of  each  particle  of  water  in  wave- 
motion.  And,  hrst,  we  shall  consider  the  values  of  the  extreme  extent  of  motion  of  each  particle. 

(177.)  We  have  found  (161 .)  (luit  the  horizontal  displacement  \ of  any  particle,  whose  height  above  the 
bottom  IS  y,  is  repre»*enled  by  A (f^'-l-f*’*'')  cos  (nf — mx  B).  ITie  extreme  values  of  this  quantity  are 

— A(«"*'  + <^)  when  nf  — »nx— B is  an  odd  multiple  of  180*,  and  +A(l*^-fi"^)  when  ni— mx— B is  an 
even  multiple  of  180".  And  (161.)  the  vertical  displacement  Y of  the  same  particle  is  represented  by 

— Afs"*— e"**^sin(nf  — mx  — B);  the  extreme  values  of  which  are  — A(#"’— f""*)  when  nf -mx— Br=9T-h  tn^on  o?‘ 
an  even  multiple  of  180%  and  -p  Aff**”  — *“"•)  when  «<  — mx- B=fKT-f*  an  odd  multiple  of  180*.  Hence  iinliTlduftl 

*'■■)  and  A(s^  — f"**)  may  be  ctmsidered  as  representing  the  greatest  extent  of  horizontal  and  vertical  particles, 
motions;  or,  omitting  A (as  our  object  is  only  to  show  the  proportion  of  the  various  motions),  and  putting 
2t  ts*  *5?  — ^ 

— for  m,  the  horixontal  and  vertical  motions  will  be  represented  respectively  by  -fc  * and  . 

At  (he  bi^tum,  where  y=0,  the  extreme  horiztnital  motion  will  be  represented  by  l*-ff*sr2.  By  means  of 
these  formula  the  following  table  is  compute  1 : — 


Tablk  rv. 


Greatest  extent  of  the  horizontal  and  vertical  di'placcmcnts  of  the  {articles  at  dUTcrent  depths,  for  dillcrcnt 
proportions  of  the  length  of  the  wave  to  the  whole  depth : the  greatest  hitrizontal  displacement  of  the  par- 
ticles at  the  bottom  being  represeiitetl  by  2. 


DepiJi  below  th« 
nsr&ee. 

Value*  of  ~. 

X 

lOOOO  1 

1000  j 

luo 

Currespondin^  displac^iBenu  of  the  particle. 

HoHzonut. 

VertlcaL 

llurizoatol. 

Vertic^  | 

Uuriumtal. 

VerticaL 

At  surface 
whole  depth 

Taw  *» 

!*•  >»  ♦» 

« 

TV  11  » 

A i»  11 

A t*  *> 

A 11  11 

A 11  11 

TV  »» 

At  bottom 

U2TVS7  «s.) 
2(34558  6g.) 
4(31829  ftg.) 
8(19100  fig.) 
I(l6372flg.) 
3(1 3643  fig.) 
6(10914  fig.) 
1(8186  fig.) 
2(3457  fig.) 
5(3728  fig.) 

2 

1(27287  fi».) 
2(24558  fip.) 
4(21829  fl«.) 
8(19100  6r.) 
1(16372  Og.) 
.1(1.8643  fll?.) 
6(10914  Or.) 
1(8186  fig.) 
2(5457  fig.) 
5(2728  fig.) 

0 

5(2728  fig.) 
6(2455  fig.) 
9(2182  fig.) 
1(1910  fig.) 
1(1637  fig.) 
2(1364  fig.) 
3(1091  fig.) 
4(918  fig.) 
5(545  fig.) 
7(272%.) 

5(2728  fig.) 
6(2455  fig.) 
9(2182  fig.) 
1(1910  fig.) 
1(1637  fig.) 
2(1364  fig.) 
3(1091  fig.) 
4(818  fig.) 
5(545  fig.) 
7(272  fig.) 
0 

7(272  fig.) 
3(245  fig.) 
1(218  fig.) 
1(191  fig.) 
5(163  fig.) 
2(136  fig.) 
1(109  fig.) 
7(81  fig.) 
3(54  fig.) 
1(27  fig.) 
2 

7(272%.) 
3(245  fig) 
1(218  fig.) 
1(191  fig.) 
5(163  fig.) 
2(136  fig.) 
1(109  fig.) 
7(81  fig.) 
3(54  fig.) 
1(27  fig.) 
0 

Depth  below  the 
turface. 

V.lunof  — . 

X 

10 

I > i! 

Correspoudiuf  dbplareraenta  of  the  particle. 

HorisoDtal. 

TerUcaL 

Horixontal. 

Vertical.  | 

HuniontaJ. 

Vertical. 

At  surface 
19  whole  depth 
A „ 

A *1  M 

1*ff  n »i 

A 11  »» 

i*f  11  11 

A » »i 

t"t  « M 

A ♦»  n 

At  bottom 

I(27«(t) 
3(24  fift.) 
6(21  6*.) 
1(19  fiR.) 
2(16  fiff.) 
4(13fiR.) 
9(10  6g.) 

1(8  fig.) 
286690 
535  4 
2-0 

1(27  fig.) 
3(24  fig.) 
6(21  fig.) 
1(19  fig.) 
2(16  fig.) 
4(13  fig.) 
8(10  fig.) 
1(8%) 
286690 
535-4 
O'O 

535-429 
285-651 
152-398 
81-3122 
43*3961 
23-1825 
12.4257 
6-73766 
3-79812 
2*40793 
1 2*00000 

533-425  j 
2H5  643 
152*384  , 

81-2876  ; 
43-3199  . 

23-0961 
12*2637 
6-43398  1 
3-22888 
1*34093 
0-00000 

2-40792 
2-32838 
2-25802 
2*19658 
2-14381 
2-09931 
2 06349 
2 03564 
2-01581 
2. 00.395 
2-00000 

1 - .34094 
1 19220 
1-04816 
0-90826 
0-77195 
0-6.3869 
0-50795 
0- 37922 
0-25199 
0-12375 
0-00000 

Table  of 
proper- 
tlooal  ex- 
teat  of  he- 
rirnnta] 
and  rertkat 
motioDS. 
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Tablb  IV. — eominueJ. 


aud 

WaTM. 


Ticlea  and 
Waves. 


i 

1 

Valae*  of 

-• 

1 

1 De}itb  below  th» 
1 aurfsc*. 

lA.  j 

Corriftpoading  diiplftmmcnu  of  the  partkle. 

Iloritooul. 

Vertical. 

llurizantal. 

Vertical. 

llorUontal. 

Vertical. 

1 At  surface 

2*003950 

0-125744 

2-000040 

0*012566 

2 000001 

0*001257 

whole  depth 

2*003199 

0*113155 

‘2*000032 

0*011310 

2-ouOOOl 

0*001131 

2*002527 

0*100571 

2*000025 

0*010053 

2*000001 

U -001005 

A .. 

2*001935 

0‘0B7991 

2*000019 

0 *00,8797  . 

2- (100000 

0*000880 

2 00  U21 

0*073415 

2*000014 

0*007540 

2*000000 

0*000754 

2*000987 

0U62H41 

2*000010 

00062H4  1 

2-oooo(to 

0*000628 

2*000632 

0*060270 

2*000006 

0*005026 

2-000000 

0*000502 

2*000355 

0*087701 

2*00(8Mt4 

0*003770 

2.000000 

0*000378 

2*000158 

0-025132 

2*000002 

0*002514 

2 * QOOOUO 

0*  000*252 

2*000040 

0*01*2566 

2*OOOtKH 

O' 001*257 

2*000i)00 

0*000126 

At  bottom 

2*000000 

0*000000 

2- 00(8)00 

0*000000 

2 oooouo 

0*000000 

Sect,  IV. 
Theofy  of 
Wave*. 


Subscrt.  3. 
Motion  of 
W'aTM  in  a 
C«n*i  of 
unifonn 
Depth. 


Ill  thus  tabic,  by  1(27287  figures*)  w meant  the  figure  1 followetl  by  27287  significaiit  figures  before  the  tie- 
dnial  point;  and  Kimilarty  2(24558  figures)  is  intended  to  cipres**  the  figure  2 foiluwed  by  24558  figures  before 
the  decimal  point ; and  so  for  the  others. 


When  tlie 
sraTe  is 
abort,  the 
notiou  ia 
not  sens] bl« 
except  nmr 
(he  aurhice. 


(178.)  From  inspection  of  this  table  the  following  points  are  evident; 

IM.  When  the  depth  is  great  in  comparison  with  the  leiip^th  of  the  wave  (os  in  the  case  of  ordinary  waves  in 
the  open  sea),  tne  motion  of  the  water  at  any  great  depth  below  the  surface  is  wholly  insignificant  in 
coQi()arison  with  that  at  the  surface.  The  following  rule  may  be  convenient.  As  the  depth  below  the 
surface  proceeds  in  arithmetical  progression,  (he  motion  dtininUhcs  in  geometrical  pr.igression ; and  at  a 

depth  equal  to  the  length  of  the  wave  the  motion  is  diminished  to  --i — . of  that  at  the  surface.  ITiis 

535*4 

jt  » 

rule  will  be  demonstrated  by  remarking  that  when  U large  and  therefore  — Is  Urge  (the  depths  be- 

a X 

t»  tTg  trg 

low  the  sur&cc  not  beiiig  extremely  gient)  or  ( ‘ +f“  » , «ml  t~’  + r^,  or  f x +f“T,  will, 

***  *•* 

ns  to  senw,  be  reduced  to  their  first  terms  ( ‘ mid  f . : and  therefore  the  motion  at  the  depth  *-y 

*•» 

will  z=  motion  at  surface  x = motioti  at  surface  x g~I  . or  the  motion  diminish^  in  geometrical 


Tlw  h«iri- 
ioduI  «n«t 
wrtieal 
inoitont 
sre  eqoal. 
When  the 
ware  U 
toof.  the 
hnrisonUl 
notion  ia 
Dcariy  the 
iniTnr  at  alt 
deplta. 

'Die  verti- 

eal  motion 
ia  much 
lew  than 
the  bori* 
tontal 
motion. 


progression,  as  the  depth  A*— y iiicrea.ses  in  arithmetical  progression.  And  iflr^y^xX,  the  motion  at  the 

depth  X=motion  at  surface  x motion  at  surface  x — > — • 

635*4 


(179.)  2<1.  On  the  same  supposition,  the  greatest  horizontal  motion  of  any  particle  i*  equal  to  it*  greutcht 
vertical  motion  : except  for  those  particles  very  near  to  the  bottom,  where  the  whole  motion  is  insensible. 

(180.)  3d.  Ml  hen  the  length  of  the  wave  is  great  in  comparison  with  the  depth  of  the  water,  (as  In  the  case  of 
tide-waves,)  the  horixontal  motion  is  sensibly  the  nuiic  from  the  surtace  to  the  bottom,  and  the  vertical 
mutiun  for  ditrerent  particles  varies  in  the  same  proportion  as  their  height  above  (he  bottom. 

(181.)  4th.  On  the  Name  supposition  the  vertical  motion  of  the  superficial  particles  U very  much  less  than  their 


horizontal  motion.  Tlie  proportion  of  the  vertical  motion  to  the  hurizoiital  motion  is  and 

i ^ + f'“ 

2vk  *:!  4t*  *•*  t? 

when  Is  small,  c * - f”  * u*  tieurly  equal  to  , and  I V q. » U noirly  eq  uoj  to  2 : and  thus  the 

iwk 


proportion  of  the  vertical  motion  of  the  superficial  pmrticles  to  the  horizontal  motion  U 

k 

= 6-2!..Kx^. 
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(183.)  We  »hall  now  examine  the  ctinre  dcM^ribeti  by  any  indi^Hdim]  purtide.  Ami  first,  the  muiicm  uP  a 
particle  at  the  surface  in  ordinary  small  waves.  We  have  seen  that,  in  this  eaH.%  the  horh^mtal  displacement  Xss 

A.«  * .cos(/fl— fltr— B)  {nrg^lectingthcmsignificatit  term  e~~l.  which  we  will  call  C.  cos  (nf  — mx— B).  In  like 

twt  

manner,  the  vertical  displaceinvtil  Y=  — A.*  * .sin  (?d  — mx—  B)=  — C.  sin  (w/  — wix—  B.)  Therefore  ^X''4- Y% 
or  the  porticlea  whole  distance  from  the  point  whose  co-ordinntes  are  x and  y (which  tlo  not  vary  with  the  lime)  is 
=C.  That  is,  any  jiarticie  is,  at  anv  instant  whatever,  somewhere  in  the  ciTCumlerenee  of  a circle,  who^e  centre  is 

the  fixeti  point  (iefined  by  the  co-ordinates  x and  y,  and  whose  radius  is  C or  .A.  S » . Let  e be  the  anffle  made 
with  the  vertical  by  the  radius  joining;  the  particle  and  the  jwiat  whose  ordinates  are  x,  y;  ciHisidered  positive 

. « ...It  ..  ....  rM  ^ C.  cos  (n/  — mx— B) 

when  the  particle  is  alnn'e  that  p««nt,  and  ociranreti  before  it.  Tlieii  ton  ^ = 

’f  Y C.  am  («i—mx— B) 


— cot  (flt->mx— B)=:  tan  (nl  — mr->  R + or  0ssn£— mx— B 4-90^.  As  the  time  / increases  uniformly,  the 

angle  d increases  uniformly.  Consequently  the  particle  revolves  uniformly  in  the  circle  of  which  we  have 
spoken  ; moving'  forwards  when  at  the  highest  part  of  the  circle,  and  backwanis  when  at  the  lowest  part.  The 
same  applies  to  particles  below  the  surface,  except  those  nearly  iiwconlact  with  the  bottom. 


(183.)  In  all  other  caies,  and  especially  when  the  length  of  the  wave  is  great  in  proportion  to  the  depth  of  in  «u  oUicr 

^ CUC4.  eiirb 

the  water,  or  is  small,  the  coefficienls  entering  into  the  expresMons  (which  are  the  some  as  the  greaU  t mo- 

X ^ in 


tions, 


1,  whose  pruiiortions  arc  given  by  the  numbers  in  Table  IV'.)  are  very  different.  Represtniiiug  X by  ®**‘i’*** 


X»  Y* 


C.  cos  — mx—  B and  \ by  — c.  sin  «/— m/—  B,  we  shall  have^+“y  = I : the  eiiuation  to  an  ellip'^e  whose 


iwmiaxes  are  C and  e.  'fhe  particle  therefore  will  always  be  found  in  the  circuinfcrcnce  of  an  ellipse  whose 
centre  is  the  point  of  which  the  co-ordinate  are  x,  y.  in  the  ca.se  of  the  (kle-wave,  this  ellipse  is  extremely  flat. 


(184.)  But  ill  the  tide-wave,  and  every  other  wave,  which  travels  ulmig  a channel  in  (he  maimer  which  we  water 
have  supposed  in  this  subMCtion,  this  kiw  Is  luiivcrsul : that  the  water  is  travelling  forward  with  its  greatest  the  top 
speed  at  the  time  of  high  water,  or  at  the  lop  of  the  wave.  This  follows  clearly  enough  from  the  theorems  that  ofthevrave 
we  have  laid  down  (tluU  in  small  wave*  every  particle  moves  uniformly  in  a circle,  and  therefore  each  imrlicle  move* most 
has  itA  most  rapid  motion  forwards  when  it  ts  highest : ami  that  in  long  waves  the  iiiottuns  in  the  two  ordiimles 
are  expressed  by  the  same  luu'  with  ditfereiU  ooefficieniA)  ; but  it  U so  important  that  this  should  be  cle^ly  un- 
derstood, that  we  think  it  necesaary  expressly  to  call  the  reader’s  attention  to  it.  U will  be  easily  shown  by 


remarking  that  the  horizontal  velocity  or  ^ sz  — n C . sin  nt- 


mx  — B,  mid  therefore  the  horizontal  velocity 


forwards  is  in  a constant  proportion  to  Y the  elevatkni  of  the  water  above  its  nieun  phice.  'Fhus  when  the  |q 
water  is  hlgbest,  the  velocity  forward  is  greate^it : when  the  water  is  at  its  mean  height  (whether  before  high  ItolW  of 
water  or  alter  high  water),  V is  0 and  the  water’s  velocity  is  0,  or  it  Is  still  water : when  the  water  is  at  its  the  w«t« 
neatest  depression,  or  \ has  Its  greatest  negative  value,  the  water  is  running  backwards  with  its  greatest  ve- 
locity.  We  shall  consider  ihb  as  the  standard  ca.se  in  the  theory  of  waves;  and  sliall  occasionally  refer  to  it  in 
nutiiig  the  deviations  from  these  taws  which  occur  iu  particular  circumstances. 


(163.)  Reverting  now  to  the  general  equations  of  (150.)  for  nhallow  waves,  supposing  FssO,  namely,  Y =: 

— I ^ (Otoy):  I (y  I tnuke  the  fullowing  renmrks. 

First:  having  found  that  this  equation  is  satisfied  by  a function  of  d-n^,  as  A (£**’  + c~"^).  cos  (nt  — mx),  we 
caji  at  once  assert  that  it  will  be  saiisfieil  by  the  same  function  of  — nf,  or  A(S^-f-f~^)  cos  ( — «/— mx),  or 

A (e^-p<""*)  coa  (n/+mx). 

Fur  the  only  way  In  which  the  multiplier  n affects  the  Mubstiiutiou  of  these  quantiiieH  in  the  equation  is  by  tu  (>{^ite 

d*X  ti*Y  WBTP«. 

innuciice  iu  the  second  difiercnliul  cocifieients  and  —rz- : and  these,  by  differentiation,  oblaiu  the  «Ame  factor 

d(*  tl^ 

whether  -pn  or  — n be  the  multiplier  oft.  Thus,  if  X=A  (**"-pff“**)  cos  («t— m/),  i=  — n‘X:  if  X = 

A{fi"*  f f~*") cos( -nf  — mx)»  still  =— n’X.  Now  an  expression  depending  on  cos  ( — nt—mx)  or 

cos  (/tt4*mr)  will  imply  a wave,  in  the  loiine  manner  oh  one  depending  on  cos  (nt  *-mx),  but  with  this  difference : 
that  wliereas  in  the  latter  case  the  wave  moves  in  the  direction  of  x,  on  the  contrary,  in  the  former  cose,  the  wave 
moves  in  the  opposite  direction,  but  with  Ui«  same  speed.  This  will  be  seen  from  the  some  reasoning  as 
in  (168  ). 
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(1S6.)  Secondly  : llavim'  found  any  number  of  funcUons  X',  X'*,  X''',  &c.,  wilh  iheir  corresponding  func*  TidM  and 
tiun»  V,  V",  Y"',  &C.,  K',  K",  K*  &c.,  wch  of  which  silisfio  Ihc  equaUoiis 


r <«'  ‘^'X'  d i r d'Y'  ^ 


8«rf.  IV. 
Theory  of 
Ware*. 


we  see  at  once  that  the  sum  X'-J-X^'  + X "4-  &c.,  will  satisfy  the  same  equation.  For  upon  adding  tojfether  all  suUfJt.  2, 
the  separate  equalionE  formed  from  X',  X”,  &c.  we  produce  the  very  same  equation  which  would  be  Motion  of 

formed  by  substituting  the  whole  quantity  X'-f  X”  + X"’  + , &c.  Now  each  of  the  functions  X'»  X'^  &c.,  with  Wstet  In  * 
its  related  functions  Y",  &c,  represents  a wave  or  system  of  waves;  and  our  theiirem  therefore 

amount^  to  this  r **  If  there  are  any  number  of  systems  of  shallow  waves  which  can  exist  separately  on  water, 
these  waves  can  all  exist  together  U{>oii  the  water  : the  elevations  being  addeil  at  the  places  where  they  coincide, 
or  (he  depression  of  one  being  subtracted  from  the  elevation  of  another  where  the  place  of  depression  of  one 
wave  corresponds  to  the  place  of  elevation  of  another,  &c.” 


Combiiuu  (1^7.)  One  instance  of  this  coexistence  of  waves  may  be  mentioned  os  a matter  of  inler^d.  Suppose  two 
tion  of  waves,  euuul  in  period,  and  equal  iu  magnitude,  to  move  in  opposite  directions  upon  a cajial.  In  one  of  these, 
for  X'  wUl  be 

A.<«^  + e~^  cos(nf— mj  + B); 
in  the  other,  the  expression  for  X''  will  be 

A.(f^+r^)  co«(nf+mx+B'). 


The  sum  of  these  gives  for  the  compounded  wave  X=X'+X"= 

2 A . («*• + . COB  ^ n/ + . cos  ^mx + 2.^^. 

And  the  corresponding  value  of  Y= 

2A.(r*-r*»).co*^jif  + 2i2.^.,m  )■ 

from  which  K or  the  eievalion  of  the  surface  s 

2A.(t*^— r-“).coB^n(  + 2:^^.Bin^Bix+** 

From  inspection  of  these  expressions  we  may  see  that 


ProdiKM  a (198.)  First,  as  neither  X nor  Y depends  upon  such  a quantity  os  there  is  no  appearance  whatever 

of  a progressive  wave. 

Each  par-  (1&9.)  Sccoiidly  ; the  displacement  of  any  particle  iu  the  direction  of  x depends  upon  cos  f «<+  \ 

lids  mofet  * \ ° / 

1^*^™****  (the  factor  cos r + being  constant  for  that  particle,)  and  the  displacement  of  the  same  particle  in 

/ B -f- 

the  direction  of  y depends  also  uptm  cosf  nfq — \ Therefore,  for  any  particle,  the  horizontal  and  vertical 

displacements  are  always  in  the  t>ame  proportion,  or  each  (utrUcle  moves  in  a straight  Ime. 


,,  111.  / B'  — B\  _ - B'  — B V 3t  5»  . 

(190.)  Thirdly;  at  the  places  where  cosf  mx  + — — 1=0,  or  where  mx-f — ^ '2'*  ~2» 

there  is  no  horizontal  motion  whatever,  but  there  is  great  vertical  motion. 

/ B''  ~ B\  B'  — B 

(191.)  Fourthly;  at  the  places  where  sin  fmj -f — ^ — js=0,  or  where  mw4- — = 0,  or  a,  or  8»,  &c., 
there  is  no  vertical  motion  whatever,  but  there  is  great  horizontal  motion. 


£u6sFCtion  3.— TArory  of  Long  f^ava,  in  tckich  the  Elevaiion  of  the  tVater  heart  a tentihU  proportion  to  the 

depth  of  ike  Conat. 

(193.)  Hitherto  we  have  considered  the  displacements  of  the  particles  to  be  so  small  that  the  mjuaresaud 
higher  powers  of  those  displacements  might  be  neglcctecL  In  the  following  problem  we  >>hall  lake  into  aL*counl 
the  higher  orders  of  the  displacements. 

Problem.-~To  investigate  the  motion  of  a very  long  wave,  os  the  tide-wrave,  in  a canal  whose  depth  is  so 
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Tide*  tad  funall  that  the  range  of  elevation  and  depres$>ion  of  the  surface  bears  a considerable  proportion  to  the  whole  Tides  utd 
depth.  w™. 

•nSw^of  (193.)  We  have  seen,  (180.)  and  (181.),  that, -for  the  tide-wave,  the  horizontal  motion  of  the  particles  at  Urait*- 
different  depths  in  the  same  vertical  line  U sensibly  the  »amc,  and  that  the  vertical  motion  is  extremely  small  in 
— comparison  with  the  horizontal  motion.  We  shall,  therefore,  assume  that  the  horizontal  motion  ia  uniform  for 
SubMet.  3.  all  particles  in  the  same  vertical ; or  that  particles  which  are  once  in  a vertical  line  remain  in  a vertical  line.  vt«t«  u 
shall  assume  that,  in  estimating  the  pressure  at  any  point,  the  height  of  water  above  that  point  is  all  '^•'7 
in  tballow  d*  Y 

Canal*.  needs  to  be  considered:  the  part  represented  in  the  former  equations  by  being  insignificant  on 

account  of  the  smallness  of  the  vertical  motion.  The.se  assumptions  are  simitar  to  those  in  (68.). 


(194.)  Let  s be  the  horizontal  ordinate  corresponding  to  one  vertical  line  of  particles  in  their  state  of  rest: 
x+/i  that  corresponding  to  another  vertical  line  of  particles;  k the  depth  of  the  water  in  a state  of  rest.  In  the 
state  of  wave-motion,  let  the  first-men lioued  vertical  line  be  displaced  at  the  time  t through  the  horizontal  space  X, 
so  that  its  horizontal  ordinate  is  x-4'X  (r  beuig  independent  of  f)  ; and  let  V or  Ar-(-K  be  the  corresponding 
depth  of  the  water.  Then,  the  horisontol  ordinate  which  was  x has  now  become  x<4-X  ; that  which  was  x+A 


rfX 

has  now  become  x-fA  + X-p  — A nearly : therefore  the  intermediate  horizontal  space  which  was  A has  now 
ox 

become  vertical  elevatioo  which  wa.s  k has  now  become  A-f-K  or  V.  C^seqnently, 

' / rfXN  o^asno 

the  volume  which  was  expressed  by  Ax  A is  now  expressed  by  fc  ( expresskma  must  be 

equal:  therefore  wc  have  A xA=z  A ^1-f- V,  or 


Eqaation 


This  is  the  equation  of  eoutinuity  for  this  case. 


' dX" 


plsceaent 
to  b*  lu|^ 


(195.)  Now  if  we  consider  the  prewure  upon  any  particle  whose  coordinates  are  x+X  and  y,  as  produced  by 
the  elevation  of  the  water  above  it,  we  shall  find  it  to  be  represented  by  the  weight  of  a column  of  water  whose 


length  is  V — y.  In  like  maimer,  the  pressure  upon  the  particle  whose  ordinates  arc  x-f-A'+X-p^  A'  and  y,  is 

dx 

represented  by  the  weight  of  a column  of  water  whose  length  Is  V-A  ^ A'— y.  And  as  the  pressures  arc  equal 

ox 

in  all  directions,  the  horizontal  pressures  on  the  included  horizontal  column  whose  length  is  are  the 

weights  of  columns  of  water,  one  represented  by  V— y,  tending  to  push  it  forwards,  and  one  represented  by 

tending  to  push  it  backwards.  Or»  the  presstire  tending  to  push  forwards  the  column 

dX  prsMBre. 

A'^1  is  the  weight  of  a colnmn  A* ; and,  therefore,  the  acceleration  produced  in  the  direction  of  x 

, dV  1 eP(i+X)  dV  1 

“ ^ 57  • 5X’  Obscnrmg  that  x ia  independent  of  f,  nnd  putting  for  V Ita 

'+57  ‘■'■57 

value  found  above,  we  obtain  the  equation 


nr=9i 


fX 
dx- 

«7 


in  which  equation  ^as  the  variations  of  V are  not  to  be  neglected,  and  as  those  variations  depend 
may  cousider  it  small. 


dX 


must  not  neglect  — , although 


(196.)  This  equation  may  be  solved  to  any  degree  of  approximation  by  successive  substitution.  Expand- 
ing the  fraction,  and  (for  coovenience)  putting  v*  for  yA,  the  equation  may  be  thus  expressed : 

VOL.  T.  8 i^a 
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d»X 

€//•  rfr*  dx* 


Tld««  uul 

W*ve*. 


First  we  may  obUiiii  oii  appro&imatc  value  for  X by  neglecting:  all  the  terms  on  tlie  second  side  of  the 
equatioQ ; then,  substituting  that  value  in  the  Hrsi  term  un  the  second  aide,  we  shall  have  a more  approximate 
T^ue  ; and  so  on.  — 

d*  X ti*\  Sob4m.  3. 

IiMuUoq  to  J^*'’**^  approxiinatitm ; equation  let  c/  — x=m,  H+x=ic;  and 

JV  XV  j..  JV  j-  yjv  XV  X lodidlcm 


proxiias* 

tioD. 


• J V e , f . _ d\  dX  dtt  d\  dtr  /dX  dX\  „ 

consider  X as  a function  of  u and  »c.  Then  -7-  s=5-r*«  t-  ~*^t  t*  +-i~  V CaJI  this  X.  Tlieii 

dt  du  <U  dw  dt  \du  dw/ 


Cinalt. 


d*X 

rfX' 

(dTj^ 

d\'\ 

.0  ‘'■X 

rff*  * 

= rfr="i 

K,  du 

+3^') 

+ 2 — — 
dudm 

this  X<^. 


_ tTX  dX’  dX>\dX''  ti-X  c,,..  ..  . . 

Then  -T-i  = - +— ; — =-T-x  ">2  ^ Sabstitutmg  these  in  the  equation,  we 

di*  dt  du  dm  du*  dudtt  dur 


have  4e*. or -^—2=0.  Integrating  successively  with  regard  to  u and  w,  and  remarking  that  the 
dudir  dudie 

arbitrary  constant  at  each  integration  may  be  an  arbitrary  function  of  the  other  variable,  — ssy^(it!) 

X=0(tt)4>^(if).  Restoring  the  expressimis  for  w and  tr,  X=0  (t.d-x)-fy' where  0 and  y may  be 
any  fttnctioriK  whatever.  The  second  term  repri-^nts  a wave  rolling  backwards,  but  as  we  do  not  at  present 
consider  such  a wave,  we  shall  make  that  term  =:0.  The  first  expresses  that  we  may  assume  any  law  what* 
ever,  provided  that  x is  the  subject  of  it ; but  in  the  Tht'ory  of  Tides  we  must  aKsume  that,  in  the  mouth  of 
the  cV^mel  cunnecletl  with  the  open  sea,  the  disturbance  depends  uihmi  cos  (nt+A),  n and  A being  independent 
of  the  time : and,  (herefure,  we  must  aNsume  the  form  of  X nere  to  be 

acos  (fnrf—mr), 

where  mo=«i.  For  convenience,  we  omit  to  add  a constant  to  the  arc  mH—mx,  as  the  same  effect  may  he 
profluced  by  altering  the  epoch  from  which  / is  measureih  The  a.sciumption  of  this  form  for  X will  not  prevent 
us  from  adding  to  it  a sm^l  term  of  the  form  a*. cos  (2mrf  — 2mx),  or  a*. sin  (2mrf  ^2mx),  if  we  should  find  it 

V . ....  . d*X  ^(P\  „ 

necessary,  as  those  terms  also  satufy  the  equation 

liX 


(198.)  Second  approximation.  With  the  value  Xsa.cosfmrf  — mx),  wc  have  ^ s:  mu.sin  (mtf -nu), 

dz 


Solution  to 
tecond  «(>• 

u.m**"**  — m*tt.C06(mcf  — mj) ; and  subt»tituting  these  values  in  the  first  term  on  the  eccuud  side  of  the  equation, 


Integrating  with  respect  to  u, 


=-^ a’ II* m*. sin  (2mi(  — 2mx), 

. . <f*X  _S  , . , . ^ 

4ar  — r-  — -—a  c^m'.sui  2mu, 
dwc/ac  fi 

3 , . , ^ 

-5 — T-  = — » • **n  2m«. 

dudm  8 


dX  ^ S ^ , 

^=y(T)-jgO'».'.C«W 


Integrating  again  with  respect  to  ar. 


X=0(w)  + y (ic)  — “a*m*.w.coa2*nu  ; 


X=0  (rt— x)  + y (v<+x)  --j-g o*m*.(H -I- x). COR (2mcf-2nu:). 


The  arbitrary  functions  must  be  so  chosen  that  the  result  of  thi.s  solution  may  be  consistent,  to  the  first  order  of 
the  small  quantity  a,  with  the  first  approximate  solution  ; and  may  also  enable  us  to  ntUfy  the  tidal  condition 
at  the  mouth  of  the  river.  For  this  purpose  the  term  r/. cos  (2mt*/^2mx)  must  be  destroyed;  because  its 
existence  would  imply  that  the  rise  and  fall  of  the  water  at  the  rivera  mouth  are  constantly  increasing  from  tide 
to  tide.  W‘c  shall,  therefore,  take  for  0 (c<  — x)-f  iff  (c/+x)  the  following  quantity,  in  which  every  term  is  a 
function  of  cf  — x: 

g 

a cos  (mrf  - m r ) + — a*  m*  (e< — x) . cos  (2ml  / - 2mx)  + co* . cos  (2tmif  — 2mx) 

+c'a*.Bin  (2mrt“2mx), 
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1 idet  and  which  o[ives  (or  X 
Ware*. 


K*ct.  IV. 
Tbevrj'  of 
Wave*. 


a . cos  (»M  f — mj-)  - - «•  m* . X . ccwi  ( *2m  cf  — 2n*.x) 
+ ea'.cos  (2mc(— >2mx) 


Tidetaud 

Wave*. 


Snb.«^t.a.  + (2mr<-2mx)  ; 

where  c and  c’  may  be  hereafter  chosen  so  a.s  lo  siUafy  the  condition  of  communicating  with  the  tide  of  the 
in  •hallow  open  sea. 

Cauali. 

(199.)  Taking  the  expression  found  for  X,  we  obtain 


rfX  3 

3-=om.»in(m«!(-mx)— -o'm'.x.sin  (2mii— 2mx) 
OX  4 


and,  aabstituting  this  in  the  expression 


+ 2o*  m c . sin  (2mt'/  — 2m,r) 

— m*+2nu/^cos(2mef*2mx) ; 

V= — we  find 
d\ 


1 — an»Bdn(mc<— »ix)+o““^ 

•f  ~ aVa'.x.sin(2mrl  — 2mx) 

^ • 

— 2a*mc.sm  (2mrf— 2irtj) 

-f  ^ +?^  + 2mc'^  cos  (2mv/~2mx) 

This,  however,  is  the  exprcasina  for  the  heig;hl  of  the  water  at  the  present  place  of  those  particles  whose 
horixontal  ordinate  was  origiually  =x.  If  we  wish  to  find  the  height  of  the  water  at  the  place  whose  ordinate, 
incasuretl  on  the  bank  of  the  canal,  U x*,  we  must  consider  that  the  original  ordinate  of  the  particles  now  there 
was  X,  where  x+Xs:^,  or  x— x*  — X=y— X'  nearly  =y— o. cos  (fnef—my)  nearly  ; and  this  quantity  must 
be  substituted  for  x in  the  expression  for  V.  In  the  term  multipli^  by  o,  instead  of  sin  (nu-f  — mx),  we  shall 
have 

mo  mo 

Bin{mil-my+mo.coii(mW-my)}=8in  (mir(— mrO  + -^  + — co«(2mr/-2inr')  nearly. 


The  terms  multiplied  by  o*  require  no  alteration,  as  the  alteration  would  introduce  terms  depending  on  o',  to 
which  order  we  have  not  proceeded  in  our  appruxunatiou.  Thus  we  find  for  the  elevation  of  the  water  at  the 
point  whose  ordinate  is  y, 

, (l  — omsin  (mr<— mx^+ ^o*m*x'.ain  (2mirf— •2mx') 

V ssAf  < 4 

( — 2a'ifu:.sin  (2mrf— 2my) 

+a’^—  ^ — Y +^+2«rur'^  a»(2inr(-2iiir') 


(290.)  Now  suppose  s'  to  be  measured  from  the  point  where  the  canal  communicates  with  the  open  sea. 
The  expression  for  the  elevation  of  the  water  at  that  point  will  depend  upon  sin  rU  or  sin  mrf,  (by  the  laws  of 
the  tides  which  we  shall  hereafter  investigate,)  but  not  upon  sin  2mc<  or  cos  2mrf : and,  therefore,  when  y=0, 
the  terms  depending  on  sin  (2me<—  2my)  and  cos  (2mrl— 2mx')  must  vanish.  We  most,  therefore,  assume 


Thu-s  we  find  at  length, 

V=A 

or,  putting  b for  am, 

V=* 


_ m*  m*  3m*  , ^ ^ 

^=0.  +amc=0. 

|l  — am.sin  (mp<— my)+? o*m*.  x'.  sin  (2mpf  — 2mx') | ; 
|l  — 6 . sin  (met  — my)+|  6".  my,  «n  (2mct— affixolt 


and  the  elevation  of  the  water  above  its  mean  height  is  expressed  by 


2 a 2* 


KxprM»i&a 
for  lidai 
elcvtllon 
In  ih« 
liver. 
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TIJm  uad 
Wa»e*. 


K.ss—Lk.sia  b*  .k,mx'  .sin  (2mr<  — 2my). 

4 

PMulUntjp  The  first  term  of  this  expresKion  is  simUar  to  those  which  we  have  found  for  the  elevation  when  the  di^lace- 
ofUiee*™  of  the  particles  la  Fmall  in  comparison  with  the  depth  of  the  water.  The  second  U entirely  different, 

vrewign.  Inasmuch  as  it  contains  the  multiplier  / on  the  outside  of  the  periodical  function : it  may  be  conceived  to 
represent  a wave  whose  ma^iitude  continually  increases  as  it  travels  dong  the  canal. 

(201.)  To  repreacht  to  the  eye  the  form  of  the  wave  produced  by  the  combination  of  the  two  terms,  we  have 
constructed  the  curve  in  fi^rc  9.  The  horixontal  line  represents  the  level  line  of  the  mean  height  of 
water : the  elevation  or  deprosion  of  the  curve  represents  (on  an  enormously  exa^fcerated  scale)  the  elevation 
or  depression  above  the  mean  heifcht,  given  by  the  expression  above.  The  value  of  x*  is  supposed  to  increase 
from  the  lefi  to  the  right:  on  which  supposition  the  quantity  representing  the  pha.se  of  the  wave, 

diminishes  horn  the  left  to  the  right  (rnvl  being  constant). 

(20*2.)  To  exhibit  to  the  eye  the  law  of  the  ascent  ajid  descent  of  the  surface  of  the  water  at  different  points  of 
the  canal,  the  figures  10,  1],  12,  and  13  arc  constructed.  The  first  of  these  U intended  for  the  point  where  the 
canal  communicates  with  the  sea:  the  others  for  points  succesdvely  more  and  mure  distant  from  the  sea. 
The  hurizonUl  line  b used  as  a measure  oftime,or  rather  of  the  phase  me/ in  which,  for  each  station,  y 
is  constant:  the  elevation  or  depre^lon  of  the  corresponding  point  of  the  curve  represents  the  corresponding 
elevation  or  depression  of  the  water  above  its  mean  height,  as  given  by  the  expression  above. 

An  inspection  of  these  diagrams  will  suggest  the  following  remarks  : — 


TlttM  and 
Wares. 


Peculiarity  (203.)  When  the  wave  leaves  the  open  sea,  its  front  slo{>e  anti  its  rear  slope  are  equal  in  length,  and  similar 
in  form  i|^  furm.  But  as  it  advances  in  the  canal,  its  front  slope  becomes  short  and  steep,  and  its  rear  slope  becomes  lung 
mre*  and  gentle.  In  advancing  still  further,  this  rctnarkable  change  takes  place  in  the  rear  slope:  it  is  not  so  steep  in 
the  midtUe  os  in  (he  upper  and  the  lower  parts;  at  length  it  becomes  huriiontal  at  the  middle;  and,  finely, 
slopes  (he  opposite  way,  forming  in  &ct  two  waves  (figure  9). 


(204.)  At  the  statimt  near  (he  sea,  (sec  fig^ure  10,)  the  time  occupied  by  the  rise  of  the  water  is  equal  to  the 
time  occupied  by  the  descent:  at  a station  mure  removed  from  the  sea  (figure  ! 1)  the  rise  occupies  a shorter 
lime  than  the  descent:  (he  rise  is  steady  and  rapid  throughout,  but  the  descent  begins  rapid,  (hen  becomes 
more  gentle,  then  becomes  rapid  again : at  statk^is  still  farther  from  the  sea,  (figures  12  and  13,)  the  descent, 
offer  having  begun  rapid,  ha  absolutely  checkeil,  or  is  even  changed  for  a rise,  to  which  another  rapid  descent 
succeeds:  hi  this  case  (here  will  be  at  that  station  two  unequal  tides  corresponding  to  one  tide  at  the  mouth  of 
(he  canal. 


(205.)  The  greatest  elevation  and  depression  of  the  water  are  not  much  altered  from  one  station  to  another. 


InvMtc^.  (206.)  We  may  investigate  (he  duration  of  the  rise  and  fall  in  the  following  manner.  The  elevation  of  the 
tioQ  of  the  y 3 I 

durkiionof  ^vater  above  Us  mean  height,  or  — Wrjsin  (me/— my)—  cos  (me/— my).- Ante'. sin  (me/— may  be  put 

fall  of  the  (3  I 

under  the  form  —Air sin |mc( — mx' --Amy .sin (mc/-fnx')|,  considering  the  second  term  as  small  in  com- 
parison with  the  first.  The  phase  of  low  water  will  be  represented  by  giving  to  the  sine  its  greatest  jiositive 
value,  or  by  making  mef  — my— ^Amy.flm(mrf-mr')=s^.  The  first  approximation  (neglecting  the  second 

term)  give*  me/  — inx'=^,  and  sin  (mnf— my)=  1.  Substituting  this  in  the  second  term,  mr<— mx'— ^ Amrs:^ : 
2 2 2 


therefore 


allow  water,  f=~|7  + my+^Amyl. 

me  12  2 1 


The  next  low  water  will  be  found  by  making  mef— my— ^Amy.sinfme/— my)=^;  the  next  by  making 

it  &c. ; and  the  corresponding  values  of  t are  ~+my+- Amyl,  — -f  my+- Amj'l,  Ac. 

2 » b mrl  2 2 ymv\i^  2 f 

'fhe  phase  of  high  water  will  be  represented  by  giving  to  the  sine  its  grcutCKl  negative  value,  or  by  making 

mc£  — my — ^Affij'.  sm(mr(— my)=^.  The  first  approximation  gives  mof  — mysr^,  sin  mr/— mx  = — 1. 

3 St 

Substituting  this  in  the  .second  terra,  mr/— mx'+- Araysr-g-;  therefore 


at  high  wnlcr,  /=~  Amyj. 


R«t.  TV. 


Tbcerr  of 
Wave*. 

Sabseei.  3. 
Theory  of 
loDg  Ware* 
in  •haUow 
Cuuis. 
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The  suooesnive  high  waters  will  be  ubtainecl  by  putting  &c.,  in  place  of  Thus  we  have 


Tides  sad 

WSTOT. 


Sect.  IV. 
Theory  of 
Wires. 

Subsect.  3. 
Tbcon  of 
ionf  Wires 
ia  shallow 
Cluila. 


At  low  water  < = + 

mp  I S ‘2  } 

At  the  next  high  water  ?6myl 

fWD  i * si 

At  the  next  low  water  | — +fnj 

mv  [ 2 2 1 

At  the  next  high  water  /s— 

^ mu  I 2 2 ) 

Ac. 

Interval  from  low  water  to  high  water  =—  {t— 36my} 


Interval  from  high  water  to  low  water  = — {v  + S^mr^} 

flip  ' 

1 X* 

Kxcese  of  the  latter  above  the  former  =; — 66m.r'^6i»  — . 

mu  V 


As  usr-,  this  is 


(207.)  The  fraction  — is  the  time  occupied  by  the  tide-wave  in  passing  from  the  open  sea  to  the  station  Ri^gftht 

water  oeca- 

uiider  consideration.  Thus  we  find,  pies  Ism 

time  than 

Excess  of  the  time  of  water  falling  above  the  time  of  water  rising  —66  x time  occupied  by  the  tide-wave  its  &U. 
in  passing  from  the  open  sea  to  the  station  under  consideration. 


. nse  of  tide  above  the  mean  state 

Where  b = ; — ; — . 

mean  depth  of  water 

Thus  in  any  part  of  the  canal  far  from  the  sea,  the  times  of  high  water  and  of  low  water,  and  the  interval 
between  them,  will  on  different  days  depend  on  the  extent  through  which  the  surface  of  the  water  oscillates 
up  and  down,  or  upon  the  magnitude  of  the  whole  rise  of  tide.  And  iu  places  on  the  canal  at  different  dis- 
tances from  the  sea,  the  inequality  of  the  times  of  water  rising  and  water  fidling  will,  on  the  same  day,  depend 
upon  the  distance  of  the  pl^es  from  the  sea. 


(208.)  Since  the  high  water  occurs,  in  the  place  whose  distance  from  the 

“ I frffur'J,  it  will  occur,  in  the  place  whose  distance  is  yq-x,,  at  the  time 

1 <8t  -i 3.  -5 \ 

— • x+x,— - &m.y  + x,  >, 
mv  I 2 2 i 


is  y,  at  the  time 


and  therefore  the  time  occupied  by  the  phase  of  high  water  in  describing  the  space  x^  will  be  « |mx  ——  fmx  | 

=?(■-”> 


mu  t ‘2 

nearly ; therefore  the  phase  of  high  water  has  (ravelled  along  the  canal  with  the 


velocity  u^l ^1+-— +3A)}  nearly.  The  velocity  with  which  a shallow  wave  of 


great  length  would  travel  along  the  surface  of  water,  whose  depth  =depth  here  ^ high  water,  would,  by  (172.), 
be  ^^X depth  at  Ki)^  water  = ^^yx4(l+i).  Consequently,  the  phase  of  high  water  travels  along  the  canal 
with  a velocity  greater  than  that  of  a shallow  wave  on  water  of  the  same  depth  as  the  high  water.  In  like  Simple  ml* 
manne.-,  the  pha^  of  low  water  travels  along  the  canal  with  the  velocity  ^{5*(1  —36)}  nearly,  which  is  le»*  for  the 
than  that  of  a long  shallow  wave  on  water  of  the  same  depth  as  the  low  water.  The  following  theorem  will  be  velocity  of 
easily  remembered.  If  D,  be  the  depth  at  low  water,  D,  that  at  high  water,  and  if  I>,,  D„  D*, 
arithmetical  progression ; then  the  phase  of  low  water  travels  with  the  veloaty  due  to  the  depth  D„  and  the  w»t«r»nd 
phase  of  high  water  with  the  velocity  due  to  the  depth  D«.  tow  witvr. 
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Th*  actual  Telocity  of  the  purliclca  of  the  water,  or  the  velocity  of  the  tide-stream,  is  repreaen'ed  bj 

' "*  — . Observing  that  X=a.cos  (mrf— mjr) — ga*m'x.cos(2fnrt  — 2nu-)-}-  ^ mu*. sin  (2mt/  — im-r),  we  have 

rfX  ( . ^ . 3 5 \ 

—sornt'  I —sin  (mt'/— frur)  + >am*x.sin  (2mt‘t-2mx)+gina.co»  (2iw;<  — 2mx)>. 

This  is  the  velocity  of  the  particles  whose  original  ordinate  was  x:  if  for  x,  as  in  (199.),  we  put 
x'— o cos  mx*),  the  expression  for  the  velocity  of  the  purticics  of  water  which  are  passing  the  place 

whose  ordinate  measured  on  tne  canal-bank  is  y,  will  become 

omr|  — sin  (mrt  — mx')— ^ + ^ Ctrs  (2flirt  am* x^  sin  (2wirt  — 2mx'|. 

3t  3 

At  high  water,  met— mys=— — - 6mx',  sin  (iwe/  — mx')=  — 1 nearly,  2mW— 2mx'=3ir  nearly,  sin  (2mnt-2mx') 

=0,  cos  (2im>f  — 2mx^)s  — 1,  and  the  expression  for  the  velocity  is 

f,  ma  «w\  . r 561 

At  low  water,  mrt— »x'=|+^6mx',  *in(mr<— wixO=l»  sin (2mrt— imxO^O,  cos(2mrt— — 1,  and 


. « . ...  f . mo  ma 1 

Vejofityof  the  expreasion  for  the  velocity  is  omr<  — 1 — = 

ebb^ttrcam  ' » O J 


ebb^ttrcam 
Smter 
than  that 
of  flow* 
•tre&ia. 


These  are  respectively  the  same  (very  nearly)  us  the  greatest  velocities  of  the  water  up  and  down  the  canal: 
hence  the  greatest  velocity  of  the  tide-stream  downwards  exceeds  the  greatest  velocity  of  the  tide-stream 
upwards. 

(210.)  If  we  wish  to  proceed  with  a third  approximation  to  the  value  of  X,  we  must  use  the  value  already 
found,  namely, 

m.  ' — 5ma*  . — — Sm*a*  ^ ^ 

Xs=tt  cos  met  — mx+-r^  sin  2mir— 2mx — x cos  2mt  f— 2mx ; 

lo  o 

in  which  the  two  lust  terms  are  to  be  regarded  as  small  quantities  of  the  second  order.  We  must  then  sub- 
stitute this  (having  due  regard  to  the  orders  of  quantities)  in  the  right-hand  side  of  the  equation, 

_ d*X  c/*X  .rf*X  rfX  ( ,IX  ,/rfXVi 

in  which  the  right-hand  side  of  the  equation  is  to  be  expres.'^ed  in  terms  of  u and  tr  ; and,  solving  it,  we  obtain 
a value  of  X,  to  which  (os  before)  an  arbitrary  term  0(ri— x)  is  to  be  attached.  This  arbitrary  tenn  can 
only  be  of  the  ihinl  order,  inasmuch  as  the  last  approximation  comprehended  every  term  of  the  second  order. 
From  this  expression  for  X,  that  for  V is  obtained  by  substitution  in  the  equation 


Then,  lo  adapt  our  expression  for  the  elevation  to  a fixed  point  oa  the  emnul-bank,  we  must  solve  the  equation 
x4>X=x',  including  terms  of  the  second  order:  this  gives 


Sulutton 
to  Uiird 
approxifns- 
Uon. 


x=y — a. cos  mt'f  — mx'-h  — ma*. sin  ' 

16  8 

This  must  be  substituted  in  every  part  of  the  expression  for  V ; and  the  arbitrary  function  0(rt— j)  must  be 

so  determined  as  to  make  the  ex  presaion  =Ar  (l-ma.sin  mef— mx')  at  the  mouth  of  the  canal,  or  whcnys=0. 
The  expreasion  finally  obtained  is  this ; putting  6 fur  ina, 

V=it|l— fi.einmcf  — my-f(^-6".sia  2mr(-2mx'-f— A'.coamut-mr'— — ft’.cos  3mi/ — S^nyj  my 

27  . 


<s-- 


sin  mcf--my— ■“6*.sin3mi:<-3my^m*y’|. 


In  figures  (14)  and  (15)  wc  have  represented  the  coun«  of  the  waves  up  a channel  on  two  suppositions : the 
first  supposing  6—^.  second  supposing  6=^.  We  t-hall  leave  to  the  reader  the  task  of  discussing  the 
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'Hd«t  and  results  of  this  approximation,  or  of  proceedings  with  further  appruximalions.  That  which  we  have  obtained 
— found  very  important  in  the  explanation  of  some  peculiar  cases  of  tides.  ^ 

(211.)  On  account  of  the  great  importance  of  this  problem  in  applications  tu  the  tides,  we  shall  examine 
Waves.  another  modiBcaiiou  of  it. 

Sub^L.  3.  Problem. — To  investigate  the  motion  of  the  tide-wave  under  the  same  circumstances,  when  the  water  of  the 

Thror}-  of  can&l  t!t  supposed  also  tu  have  a current-flow  (independent  of  fluctuations  of  tide)  towards  the  sea. 
lone  Wave* 

In  khallow  (212.)  The  investigation  of  the  equation  of  the  lo.st  problem  includes  this  case,  and  the  differential  equation,  InvesUgo- 
Cantli.  therefore,  will  be  the  same,  naniety,  whmi 

^ i d\  ,/dXV  a.  I Ihetewa 


<rx 

<ir 


eurrent* 
flow  in  tbe 
river. 


For  a first  approximation,  ^5  — c*^?=:0;  the  Jtolutiim  of  which  ts  X=^(H— x)+Y'  (vf  + x).  Now  it  will 

al*  ox’ 

not  be  sufficient  to  take  X:sacos(mri— nvr),  beaiuse  this  formula  will  not  express  the  current-flow  ; but  that 
circumstance  will  be  expressed  by  the  following  assumption  : — 

e € 

X=(J  COB (wiot—mr)— ^(rf-px)— — (cl— j), 

or  X=o cos(mirf  — mx)  — ef ; 

where  t represents  the  mean  velocity  of  the  current-fk>w  towards  the  sea. 

(213.)  For  the  second  approximation  we  find  the  some  equation  as  before  (19N.),  and  the  general  solution 
will  be  the  same  as  that  of  (198.),  namely,  Sototion 

' * ^ to  •ecead 

X rz  0 (tr/ — x)-f  ^ (ef  -P  x)  — — a*m’  (of  + x)  cos  (2mpf  — 2mx).  SS*^*^”*  * 


Solution 
to  firvt 
■pproxioia- 
t(ob. 


But  for  the  arbitrary  functions  we  cannot  adopt  the  same  form  as  in  (l^.) : first,  because,  as  wc  have  already 
seen,  the  principal  term  of  X must  have  the  form  a cos(me/->mx)— ef : aecmidly,  because,  as  in  (199.),  the 
term  x . eoa (2mcf  • 2mx)  will  intrcxluce  a term  x.sin  (2mrf— 2mx)  into  the  expression  for  V ; and,  as  x is  the 
original  cn-«irdina(e  of  the  particles,  and  an  thew  particles  (from  the  flow  of  the  current)  will  ot  length  onue  to 
the  mouth  of  the  canni  or  to  ilie  sea,  it  would  follow  that  in  the  soa,  afler  the  lapse  of  a certain  time,  we  shall 
have  an  oscillation  expressed  by  sin  (2mt  f — 2mx),  which  » inudmi<<aible.  The  latter  fault,  it  is  easily  seen, 
will  be  remedied  by  introducing  the  pro|>er  multiple  of  f.cos(2mpf— 2mx).  This  can  be  clone  by  means  of 
the  arbitrary  functions,  since  / x (rf— x)xcoB(2mef— 2mx)  is  a function  of  ci  — x.  Adding,  also,  the  arbitrary 
terms  in  the  solution  of  (198.),  we  have 

3 

X= o cos  (mef — mx)  — ef  — g a'oi* . x . cos  (2mtl — 2r7ix) 

-Pea*,  cos  (2mi«f— 2mx) 

+c'a*«  sin  (2mrf — 2mx) 

+/X  (e/— x)  X cos  (2mrf  - 2mx). 


(214.)  From  this  expression  we  obtain  the  following  value  of 


dx 


om.sin  (mvf 


— mx)-p|2ca*jn-P2/m*f  — (2/n-p?o''itt*)x|  sin  (ffiiM — Snv) 
- — |2c'o*«-P/-p?a*m*|  cos  (2ffwf — 2mx)  ; 


and  substituting  this  in  the  expression  V= 


we  find 


y=k 


1 — om  sin  (me# — rrtx)  + -~ 


— |2ca*W'P2/mr#— (2/m-P*2o*m^)x|  sin  (2me# — 2f»ix) 
-p|2cVm-P/+|  a*m* — cos(2mr/— 2mx). 


But  this  expression  gives  the  height  of  the  water  at  the  place  of  tho«e  particles  whose  oripnal  ordinate  was  x. 
If  we  wish  to  find  the  height  of  the  water  at  the  place  whose  ordinate,  measured  along  the  bank  of  the  canal, 
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Tide*  and  » JT*,  we  must  ascertain  the  value  of  the  ordinal  ordinate  s of  the  particles  whose  ordinate  at  the  instant  in 
WsTca.  question  is  jr*,  and  must  substitute  that  value  of  x in  the  expression.  The  first  step,  then,  is  to  make 
x+X=y.  Now  X,  by  the  expressions  obtained,  r=a  coe(mt/ — mx) — ei  nearly : and  the  equation  is 

x+<>«cos  (mrt— mx) — efsx'. 


Tides  s&d 
Waves. 


Beet.  IT. 
Theory  of 
WSTSS. 


The  first  approximate  solution  is  x— ef=x',  whence  tax^mx+mef.  Substituting  this  in  the  amal)  term,  the 
equation  bH^inea 

x+a.cos  («t» — me.f— mr^)— rt:=x', 
or  x=x +rt— o.cos  (mo— me.f  — mr'). 


Subsect.  3. 
Tbcoiy  of 
long  Wsrea 
io  shsUow 
C'sosls. 


TTiis  degree  of  approximation  is  sufficient.  Substituting  this  expreasioo  for  x in  the  second  term  of  the 
formula  for  V,  and  substituting  x'+ef  for  x in  the  remaining  terms  of  the  formula  for  V,  we  find 


I - am . sin(c^.  mf  - mx^)  + 1 - 2co*nt + ^ - 2ym . 0 - e + ^ o’ntV^  <+ ^2/m + ^ y I sin  (a . t - e . mf  - amx')  j 

+|2c'yn»'f/ — ^ “*"**}  (2.0— e.mf— 2my),  ' 


(215.)  At  the  sea  ysO.  Now  we  assume  that  at  the  sea  the  oscillation  follows  the  simple  law  of 
— kam.sinnf,  or  -^kom.sin  (v-~e.fnf).  Equaling  to  zero  the  terms  which  remain  in  addition  to  that  term 

when  y=0,  we  find:  — 2ca*mr:0;  — 2ym.o  — e+^o*m*e=0,  or  /— » 2ya*m+/— ^oSn’=0. 

find 

u-e  ml—mx')  + ~ sin  (2.v— e.mf— 2mx')| ; 

or,  putting  ojn=;6,  the  expression  for  the  elevation  of  the  water  above  its  mean  height  u, 

—6k. sin  (p— e.mi— mx')+f  i**k.-^.mx',8iii  (2.tJ— e.mf— 2mx'). 

4 n— e 


Expreulon  Substituting  the  value  of  /,  we  now 
for  tidal  ( / 

elsTsUon.  V=W  I -am.aln  ( 


(216.)  We  might  proceed  in  the  discu!«ion  of  (his  expression  and  of  that  for  X in  the  same  manner  as  in  (201.) 
&c.  The  only  point,  however,  to  which  we  shall  attend  here  is  the  timen  of  high  water  and  low  water.  The 
expression  just  found  may  he  put  under  the  form 


Inrestiga. 
tioQ  of  the 
duration  of 
rise  and 
fall  of  the 
wuUr. 


— 6k|sin  (t—e.mf— my)—  cos  (p— e.mf— mx')  ^ 6.^^l^my.  sin  (p— e.  mf— f»y)| 

— 6/r  sill |p— r.mf— my-  -6.-^my.  sin (w— e.mf  — nix')?. 

I a p-e  ' 


For  low  water  we  must  give  to  the  >ine  its  greatest  positive  value,  or  must  make  the  arc  = or  or 


&c.  Adopting  -,  we  have 


©— e.mf  — mx'— -4.^—. my.  *dn  (p— e.mf— my)=-. 

2 0— e 2 


A first  approximatiou  is  p—e.  mf— my  = sin  (p— e.mf— mr')  si.  SuhatituUug  in  the  second  term. 


from  which 


p— e.mf— my— -6. . my 

2 p— e 2 

l=- — .mx'l- 
(p— e)m\2~  2 p— e J 


Bias  of  tida  Proceeding  in  the  same  manner  for  high  water,  and  taking  different  mulUplea  of  we  find  the  following  times. 


laaa  Uma 
than  the 


At  low  water 


1 iw  « 3.  f A 


(p— «)m  \2 

At  the  next  high  vrater  t—- — ^-r — i^+ray — fk. — -myl. 

^ (p— c)m\2  a p— e f 
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At  the  next  low  water 
At  the  next  hi^h  water 
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1 — + mi'4?4 

(v— r)m 

> 

(n— ;)  m 

&c. 

Interval  from  low  water  to  hi^^h  water 

Interval  from  high  water  to  low  watet 

Excess  of  the  latter  above  the  former 

Ah  »— e=— , this  is 
m 


(o— f)m\  v—e  I 

= - — !—  |i+S4— Iiu'l 

(»— «)m  ( B-«  I 
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This  excess  is  greater  than  the  excess  when  there  is  no  current,  in  the  projw>rtion  of  I + — to  1. 

(217.)  The  preceding  investigations  suppose  that  the  depth  of  the  canal  is  uniform  in  its  cross  section.  In 
the  case  of  u wave  of  great  length,  as  the  tide-wave,  we  nuiy,  however,  apply  a satisfactory  investigation  to  the 
motion  of  the  wave  along  a canal  of  uniform  section  of  any  form. 

Problem. — The  section  of  the  canal  is  defined  by  the  equation  x=f  (^),  z being  a horizontal  co*ordinatc : to 
find  the  equations  fur  the  motion  of  a long  wave. 


(218.)  Let  u=yr  (y)  be  the  area  of  the  section  up  to  the  height  y,  so  that  i I**  ^ horizontal 

displacement,  in  the  direction  of  the  canal's  length,  of  the  particles  whose  co-ordinate  measured  along  the  canal 
was  X ; V the  present  elevation  of  that  part  of  the  water.  Then,  as  tn  (194-),  the  horizontal  space  which  was  h 

Uon  is  in- 


has  now  become  h 


(-S) 


and  the  urea  of  section  which  was  y (ir)  is  now  ^ (V),  and  therefore  the  volume  varUble 

but  of  Any 
form. 


which  was  expressed  by  A.y  (A)  is  now  expressed  by  (V).  Making  these  equal, 

y(*) 


y(V)= 


di 


This  is  the  equation  of  continuity. 


(219.)  The  presrurc  (ending  to  push  forward  the  water  included  between  the  two  particles  whose  horizontal 
co-ordinates  were  T and  x-f-A't  and  whose  horizontal  co-ordinates  are  nowx-fXand  x+ X+^l V,  will, 

as  in  (195.)  be  the  difference  of  the  pressures  caused  by  two  vertical  columns  whose  heights  arc  V — y and 

d\ 

V + ^A'— y reslwctively.  Henw,  as  in  (195  ),  we  find 


d*X 


dX 


1 


<ix’ , dX* 

l-b-;r 

ds 


dV 


To  eliminate  — , we  roust  dilftrentiate  the  equation  of  continuity  found  above,  from  which  we  obtain 


" ^ / e/V\»*  ./-a  * 


dXV*  ttri  * 


Bubstitnling  from  this,  we  have 


(-S)' 


y»(t) 

dP  • , 


di« 


an  eqnatioo  which  may  be  solved  by  successive  substitution. 


(220.)  The  first  approximation  will  be  made  by  considering  V in  the  fi^lor  as  equal  to  A, 

VOL.  V. 


and  neglecting 

2 8* 
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T.Jmmd  dX  lI'X  gfik)  d'X  , . „ y(Jr)  „ ,,  , d‘\  . ifX TWm  tad 

W.wi.  This  (fives  . — . U'l  i =— then  — ofwhjchthesolaliooisX=  w™. 

Svluiion  X (t'V— *)+u  (fV  + x).  This  rxpressiuii  denotes  that  the  wsves  trsvel  with  the  same  velocity  o'  or  as  if  S»«.  IV. 
io6rrt  V'(A)  ^(k)  Thfory  of 

appro&lmt*  the  depth  of  the  canal  were  unilorm  and  equal  to  Jj^or  For  instance,  if  the  section  of  the  canal  were 

tjoft.  T t*/  0(")  “ 

iiubMc.  3. 

, Tbforv  of 

atrlaiigle,«(y)=s=oyi  V' (»)  = /,♦  (jfj  =^:  therefore  = and  the  velocity  would  be  that 

due  to  a canal  of  uniform  depth  equal  to  half  the  greatest  depth  of  the  triangular  canal.  If  the  section  were  a 
parabola,  ^(y)=»=v'oy:  f (.«= j^ay* : fjjr)=aj^=  3’  '•**  would  he  that  due  to  a 

canal  of  uniform  depth  equal  to  two-thirds  of  the  greatest  depth  of  the  parabolic  canal. 


£qa»tion 
to  second 
■pprozimA- 
tfoDa 


(221.)  For  a second  approiimation,  we  must  expand  the  equation  y (V)  = -!!l^  to  the  Brat  power  of  small 


Id- 


quantities:  thiagivesy>(t)-hV('(i').(V  — *)=i^(il:)_a,{t) 

de 

whence 


V dX 

“ f ' (*)  ■ Ac’ 


and  yd  (V),oryi'(i-)-V-t)=y,'(i)+Ur*(I:).(V-i)=w'(Ji)  . 

’Ax' 

therefore  I , ,»(*)•»"(*)  . 

y'(V)  y.-(lr)  I + iy-'(*)|>  ‘Arf’ 

and  the  cqualiOD  becomes 

-■»»(*)  I.  8)»'(*M»-»(F).y|^)  rfXi  <rX 
AC  y.'(«r)-\  ~ TcrAr" 

which  is  to  be  solved  in  the  same  manner  as  in  (198.),  &c. 

Uwita-  (222.)  The  preceding  solution,  it  is  plain,  depends  on  the  assumption  that  the  horisonlal  motion  in  the  diree- 
Uu™u.  ihe  tion  of  2 Is  msignifii^it  in  conipari.«m  with  that  in  the  direction  of  x.  And  this  consideration  points  out  the 
hmilattoiis  » ithm  which  the  soluiion  will  apply.  It  will  certainly  apply  when  the  sides  of  the  canal  at  and  near 
luiion.  ■ f"-'  the  water  are  so  stcei)  (say,  (or  instance,  inclined  at  an  migle  of  45»  to  the  vertical)  that  the  motion 

m the  direcuon  ol  * «locs  not  much  excml  ilie  vertical  moUon.  It  will  cerlaiulv  not  apply  when  the  shore  is 
so  flat  that  the  motion  in  the  direction  of  z greatly  exceeds  the  vertical  motion  ami  is  at  all  comparable  with  the 
motion  in  the  directiem  ot  x,  ^ 

AiSJlUon  (223.)  Before  closing  this  suhsection,  wc  must  call  the  reader's  attention  to  the  circumstance  that  the  addition 
of -.lution.  of  solutions,  treated  oi  in  (1S«.),  and  which  holds  in  all  cases  of  waves  where  the  motion  of  the  particles  is  ex- 

■l"«'  ‘'“Id  Tuf.  if  luive  two  funcUons  X'  and  X",  each  of  which  sciMrately  satisfies 

“I  CO  "VO  puj,  equations,  ' ' 

A*X’  .d<X‘  .cPV  , .AX'.  , , 


At* 


Ar* 


l=c*“  -. 
Ax* 


'{-'Ax-^'^'-? 

lo-'V'  . 1 

Af  " Ar*-*^Ax*  + 

the  sum  of  these  functions  will  not  satisly  the  similar  equaiion, 

<I*(X'-|-X')  yf(X'  + X")  ,A*(X’-|-X") 

A/*  Ax*'  A? 

M will  be  evident  on  adding  together  the  two  eqaatiomt. 


„A(X'+X').  . , 

3 ; h»&c. 

dz 


ItubKrtiim  i.— Theory  0/  Wavei  when  the  H-aler  u under  the  adim  of  Horianlai  and  Vertical  Forcei. 
(224.)  The  (feneral  equations  applicable  to  water  under  the  action  of  i'orccs  (149.)  arc 

V - Ay  CiTX 
'=*-A-x-. 
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6»X 


= K + ^|-S'(*+K-y)- 


wh^re  F is  the  extmneou*  force  acting  in  an  horir^ontal  direction,  and  ^ in  gravity  increased  by  the  extraneous 

force  acting  in  the  vertical  direction.  If  there  be  no  extraneous  vertical  force,  the  second  equation  becomes  ihw 

i»  rxtcmtl 
force. 


iPX  ^ H(  „ 


Before  entering  upon  the  legitimate  objarla  of  this  subseclioti,  vre  wilt  apply  these  equations  to  the  solution 
of  two  or  three  problems  which  would,  ot  first  sight,  seem  to  be  unconnected  with  them. 


(2^5.)  Hitherto  we  have  assumed  in  every  part  of  our  investigation  that  there  is  upon  the  stirface  of  the 
w ater  att  unlimited  succes.«h>ii  of  waves.  We  shall  now  proce«l  to  consider  the  case  of  a single  wave. 

Problem. — To  ascertain  the  conditions  under  which  it  is  possible  that  a single  wave  can  travel  along  a canal. 


(226.)  By  a moving  wave,  we  mean  in  all  cases  (till  we  shall  make  new  suppositions)  a displacement  of  the  luveaii^. 
particlesi,  of  such  a nature  that,  upon  examining  the  state  of  particles  which  are  at  a greater  distance  in  the  di<  tloa  for 
rection  of  r,  and  increasing  the  time  by  a quantity  proportionate  to  that  increase  of  distance,  the  displacement  of 
the  new  particles  at  that  later  time  will  be  found  the  same  as  the  displacement  of  the  old  {wrlicles  at  the  earlier 
time.  It  follows,  therefore,  that  in  all  cases,  whether  there  be  a single  wave  or  an  indefinite  succession  of  waves 
the  displacement  must  be  repre^tenled  by  a functUm  of  ri  — r.  Yet  any  ordinary  function  of  i*<— jr  will  not 
fulfil  our  object,  inasmuch  as  any  ordinary  function,  though  it  may  make  the  displacement  =0  for  particular 
values  of  rf— jr,  will  not  make  the  displacement  =0  for  all  the  values  of  rf— J*  ct»rres|K>nding  to  the  values  of  x 
preceding  and  fullowiiig  that  part  of  Oie  surfig^e  at  which  alone  the  wave  is  supposeil  to  have  a real  existence  at 
any  instant  of  time  t.  Vie  must  ailopt  for  our  purpose  a discctUinunus  function  ; that  is  (putting,  for  convex  i>iwont> 
nience,  r/-x=;e),  wc  must  suppose  that  for  all  values  of  z up  toa  certain  limit,  the  value  of  X is  0 ; that  from  auous 
that  limiting  value  of  z up  to  another  certain  limit,  the  value  of  X will  be  expressed  by  a certain  function  of  z, 
whose  form  is  given  : that  from  that  second  limiting  value  to  a third,  the  value  of  X will  be  expressed  by  an-  ^ 

other  certain  function  of  z : and  so  mi ; and  that  for  value.*  of  z exceeding  that  value  which  corresponds  to  the 
termination  of  the  wave,  the  value  of  X will  be  constantly  0,  or  equal  to  some  assigneii  quantity.  This  snppo-  wtvr. 
sitton  corresponds  exactly  to  the  supposiliim  that  the  surface  of  the  water  is  perfectly  level  up  to  a certain  point, 
and  that  then  there  exists  a wave  whi»se  outline  is  determined  by  uniting  |)ortions  of  ditferent  curves,  mid  that 
after  that  the  water  is  again  level.  I'here  is  no  objection  whatever  to  our  making  such  a HupposUion,  provided 
that  it  be  so  framed  as  to  satisfy  the  conditions  which  are  evidently  implied  in  terming  our  equations  for  the 
wave-motion. 


(227.)  To  simplify  our  language,  we  will  suppose  that  only  one  function  of  z (which  wc  will  call  the  tfvire- 
functi^m}  is  adopted  to  express  the  value  of  X between  the  values  «=:0,  s=:a  : that  for  values  of  z Ici^  than  0, 
X is  always  — 0 : and  that  fur  values  of  z greater  than  a,  X Is  always  =6.  (This  will  denote  that  the  jmrticles 
of  water  are,  as  it  were,  carried  through  the  space  h by  the  pa.'ssage  of  the  wave  and  then  deposited.)  Upon 

examining  the  equations  (224.)  it  will  be  seen  that  Y depends  on  and  (as  the  integration  is  with  regard  to 


y only)  will  be  a multiple  of 


dX 

dx  ' 


that  therefore  and  iU  integral  with  respect  to  y which  occurs  in  the 


<#*X 

second  equation,  will  bea  multiple  of : and,  considering  X as  a function  of  cf  — x,  it  is  easily  seen  that 

dxdt* 

W^X  rf*X 

: and  therefore  its  difTereiiiial  cocfficienl  depends  on  Conaequeully  our  equations  involve 


all  the  difierential  coefficients  of  X with  regard  to  z,  to  the  fourth  inclufdve.  We  will  now  examine  the  restric- 
tions under  which  this  number  of  difTerential  coefficients  places  our  assumptions  for  the  form  of  X ; they  depend 
intimately  on  the  way  in  which  we  conceive  the  diflerential  coefficients  to  be  formed. 


(228.)  In  physical  investigations  there  is  but  one  definition  of  the  differential  coefficient  which  can  be  applie<l, 
namely,  the  Siting  value  of  the  ^oftVnf/ormed  by  dividing  the  inrrement  of  the  by  (he  merrment  of 

the  ittdtpendnU  variable.  If  the  reader  will  turn  to  the  investigations  of  (144.),  Ac.,  he  will  sec  that  this 
principle  is  adopted  throughout;  in  estimating  the  sides  of  the  small  parallelogram  by  which  the  equation  of 
continuity  is  formed;  in  estimating  the  pressure  depending  <m  the  vertical  column  of  fluid;  and  in  estimating 
the  motion  which  it  will  produce  in  the  horizontal  column  of  fluid.  Taking  this  definition,  then,  it  is  clear,  in 
the  first  place,  that  algebraic  continuity  in  the  form  of  the  function  is  unneceseiary  : but,  in  the  second  place,  it  » 
clear  that  at  these  values  of  z where  different  forms  of  the  function  unite,  there  nrust  be  no  sudden  change  in  the 

dX 

value  of  X : for,  if  there  were  a sudden  change,  then  at  that  point  the  value  of  ~ (in  consequence  of  the  mode 

rfX 

of  forming  the  differential  coefficient  just  deacribed)  would  be  infinite.  ' In  fiicl  — would  be  the  limiting 

2 a 2* 
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Wetm.  value  of  where  i\  had  a finite  value  ev«i  when  iz  was  iiidefiniicly  small:  this  would  lead  to  suppositions 

The  aiflfer-  of  infinite  forces  «uch  as  were  not  contcmplatetl  at  ail  In  our  investi^tion.  There  must,  therefore,  he  no 
change  in  the  values  of  X at  the  betonning  and  the  end  of  our  wave>functioii.  In  like  manner  there 

«7er*murt  no  sudden  change  in  the  value  of  ^ at  the  beginning  and  end  of  the  wave-function,  aa  such  sudden 

vaatib  at  ^ 

tmniiiM  of  change  would  make  the  values  of infinite.  In  like  manner  there  must  be  no  sudden  change  in  the  values 
the  wave.  ^ 

~d^  "rfe*  ’ **  equations  of  (224.)  hold  equally  for  still  water,  and  for  water  in  wave- 

motion,  and  as  there  la  to  be  no  sudden  change  in  the  values  of  the  first  and  twcond  and  third  diOTerential 
coefikients,  it  follows  oI>m>  that  there  must  be  no  sudden  change  in  the  value  of  the  fourth.  If,  however,  wc  ar* 
willing  to  suppose  the  sudden  introduction  of  a finite  force  at  a particular  point  of  the  wave,  we  may  dispense 
with  the  last  condition. 

FonuEof  (229.)  Now  for  the  still  water  which  precedes  and  follows  the  wave,  all  the  differential  coefficients  are  0. 
fotictlon  Hence  wc  must  have, 

beginning  of  the  wave-function,  or  when  srerO, 

ih«M  coa 
ditioDI. 


= 0. 


(230.)  There  is  no  diflicully  in  fimlingt  forms  for  X which  will  smisfy  these  conditions.  For  instance  if  we 
lake  ’ 


„ dX  „ (fX  „ 

(/•X 

dx*  * 

dx*  ' 

At  the  end  of  the  wave-function,  or  when  r=o. 

X must  =4,  ^=0,  ^=0, 

ax  dx 

d*X 

d?-°’ 

ds* 

The  higher  ordem  of  ditfercfitial  coefficientn  may  have  any  values  whatever. 

6304  |1  _ , 2.  , . 6 , .1  . 11 


then,  on  making  e=0,  X will  ^0:  and,  on  making  as=o,  X will  The  value  of  — is  2*.fa-“zV  ■ 

dz  a*  ’ * 

and  this  quantity,  and  its  three  next  dilTerential  coefficients,  vanish  when  e=0  or  r=ra. 

(231.)  Similarly,  if  we  hwi  chosen  to  a<ymmc  that  for  values  of  x greater  than  a,  X should  =0,  that  condition 
with  all  (he  others,  would  be  salbfieti  by  the  assumption  for  the  wave-function  X3sc.jr*.(o  — i)*. 

(232.)  It  may,  however,  be  more  convenient  to  assume  a form  depending  on  sines  anti  cosines.  Thus, 
suppose  the  condition  to  he  that  all  particles  resume,  after  the  passing  of  the  wave,  the  same  plrice  which 
they  bad  before  iu  approach,  or  that  X shall  =0  for  all  values  of  *<0,  and  for  all  >o!  U is  easily  seen  that 

the  condition  that  X,  shall  =0  fur  i=0  and  »=«.  will  be  satisfied  by  the  assumption 

X=sln‘  ^ ; or  by  any  higher  power  of  the  sine;  or  by  sin>  ^ increaseil  by  any  number  of  such  quantities  as 
f'w  (*'4*e) 

8in’ , where  c may  be  any  number  (whole  or  IVactiona!)  greater  than  1,  and  where  the  argument 

carried  through  as  many  whole  multiples  of  t as  we  please,  provided  that  the  first  value  of  e 

be  >0,  and  the  Inst  <0.  (This  amounts  to  the  same  as  supposing  that  any  number  of  short  waves,  possessing 
the  characteristic  property  in  regard  to  the  diHcrcnliat  coefiicients  at  their  beginnings  and  ends  are  piled  Upon 
the  longer  wave.)  But  if  the  condition  U to  be,  that  the  particles  are  to  be  removed  to  the  distance  4 and  left 

there,  it  will  be  satisfied  by  the  assumption  X=:^  f.sin* i-.— 

So-'  a 3r  li  a 

makes  X=0  when  a=0,  and  X = 4 when  2=a;  and  it  makes  ^=0,  ^^-^=0,  — p ^2^— p for  j — p 

or  dz*  dr*  ' dr*  ’ “ 

and  r=rfl.  A higher  power  of  the  sine  might  have  been  taken;  and  the  function  might  have  been  increased  bv 
any  number  of  the  supplementary  functions  mentioned  above.  'Tlius  a single  wave  of  any  degree  of  com- 
pleaiiy  might  be  produced.  We  shall,  however,  for  .simplicity,  confine  ourselves  to  the  simple  form 

A sin* 

3o-^‘  a 


. 2rz  I . 

' Bin  — Mil 
a 8 


lli}.  F. 

A I 


'ur  this 


Tides  awl 
Wa\M 

Sect.  IV. 
Theory  of 
Wave*. 

Snbacc-  *1. 

Wbeo  the 
water  It 
under  the 
art  too  of 
Horicontal 
and  Verti- 
cal Forreta 


Digitized  by  Google 


TIDES  AND  W A E S. 


309* 


(233.)  But  wc  have  nut  yet  examinefl  whether  theM?  forms  of  wave  are  contiistent  in  all  re.“pectft  with  the  Tide*  and 
equatitms  of  wave-mutioti.  For  this  purpose  wc  omst  substitute  the  assumed  value  of  X in  the  equations 

V=-J 

and  thereby  ascertain  whether  any  force  F is  necesaary  to  maintain  the  particles  of  water  in  the  assumed  state 
of  movement.  Now  taking  the  last  assumption^  and  putting  vt—x  for  r;  and  putting  0"(y)  for  the  factor 

depending  on  y,  ^it  being  understood  that  at  the  surface,  or  when  (4’)=—^  where  (y)  is  con- 

ceived to  be  the  second  derived  functiou  of  some  function  <ft  (y),  wc  have 

X=*"(»).|5-  (d( -i)-sin  — <r(  - A+4  *>>>  ^ (rt  -«)} 
t w a o a I 

(IX  - JSt  2t  2w  . t ^ 

^ J-  = {*'(y)— 

- I ~-(y  tot)=|,^(y)-*(«r)-7^.*'(0)}.|-^t>*.coa^(r(-J-)-^i:*.cos^(c<-x)| 

~ (,  10  *)}  = (y)  -?>(*)-  (y-*)  ■ ^>'(o)|  M"  ^ (r(  - A 

+ |—  ¥<y) -^*) - } nn^(r<— /;  EiprcttiOT 

« O ' “ far  force 


far  force 
which  i* 
neeecMry 
to  main- 
tun  thii 

The  sum  of  the  two  la.st  exprewiouH,  with  sign  changed,  >s  the  value  of  F,  the  horizontal  force  which  must  be 
applied  to  maintain  this  state  of  undulation. 


(234.)  It  is  evident  that  the  value  of  F cannot  generally  be  =0,  since  the  ilifferent  porLs  of  the  coefficients  of 

2e  4t 

sin— (r<— x)  and  sin-^  (t/“ x)  are  not  in  the  same  proportion,  and  therefore  those  coefficienm  cannot  vanish 

together.  Therefore,  in  general,  this  discontinuous  wave  cannot  exbt  without  the  application  offeree.  But  if 
the  wave  be  long,  so  that  the  term.s  divided  by  a*  may  be  neglected  in  comparison  with  those  divide*)  by  o’,  K 

will  =0  if  — — (1-  This  implies  ihul  (y)  is  constant  and  therefore, 

m (T  3ir 

2ft  2b  2t*o  2T*r* 

^(y)=—  y,  and  0'(^)  >0'(O)sr— A* ; and  the  equation  becomes  — Ar-(- — j- sO,  or  The  same 

3t  3v  o*  u 


thing  would  have  been  found  to  be  true  if  the  wave-function  had  consisted  of  any  number  cd*  sines.  Thus  it  When  iti« 
appears,  that  a single  discontinuous  wave  of  any  degree  of  complexity  may  travel  on  water  without  any  force  to  '****  ^ 
maintain  it,  provided,  in  the  first  place,  that  it  satisfies  the  conditions  laid  down  with  regard  to  the  differential 
Coefficients  at  its  terminations,  and  in  the  next  place,  that  the  wave  is  so  long  that  a succession  of  simple  waves,  necewary. 
each  of  that  length,  would  travel  sensibly  with  the  velocity  due  to  waves  of  infinite  length. 


(235.)  If  the  single  wave  is  moderately  long,  a small  force  will  maintain  it  mu  a discoutiiiaous  wave;  but  if  it 
be  short,  the  fiirce  must  be  (in  proportion  to  the  various  pressures  acting  on  the  water)  considerable.  In  fact, 
each  o(  the  different  terms  in  the  wave-function  represents  a wave  of  different  length ; and,  when  the  waves  are 
short,  each  of  these  would  tend  to  travel  on  with  its  own  peculiar  velocity,  which  velocities  are  very  dilferent 
for  the  different  waves.  But  when  the  waves  arc  long,  the  peculiar  velocities  are  very  nearly  the  same  for  ihc 
different  waves. 
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In  a subsequent  article  (410  ),  we  shall  give  the  theory  of  a single  wave,  acted  on  by  any  force,  and  travelling 
with  a velocity  different  from  that  mentioti^  above.  . . 

(^3h.)  We  may  proceed  in  the  same  manner  for  the  discussion  of  the  motion  of  a single  wave  of  considerable 

d*  X W sve*. 


depth  and  erf  great  length,  observing  that  the  equation  for  that  case  is  -^^=F+ rfXV' 

(237.)  Hitherto  we  have  supposed  the  depth  in  every  part  of  the  canal  to  be  the  same.  We  shall  now 
suppose  that  the  depth  is  different  at  different  points  of  the  canal ; the  variation,  however,  being  supposed  to  be 
gradual.  We  luive  alreorly  seen  (157. X that  the  equations  cminot  be  satUfied  in  this  case:  and  our  investigation, 
therefore,  cnniiut  be  quite  w>  satisfactory  in  ita  character  as  the  investigations  undertaken  where  the  e<iuaiion» 
can  be  satisfied.  Still  we  corweive  thai  the  following  will  be  found  sufficiently  certain  and  accurate  to  enable 
us  to  judge  with  confidence  of  the  etfbct  of  the  variation  of  depth  upon  tlte  general  circumstances  of  the 
waves. 

Problem. — ^The  depth  l>eing  supposed  variable:  to  find  whut  alteration  takes  place  in  the  magnitude,  length, 
and  velocity  of  the  waves,  in  paasing  from  one  {Kirt  of  the  canal  to  another. 


Sabvec.  4. 
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(238.)  Ill  our  former  investigations,  in  which  the  horiitmtlal  bottom  of  the  canal  was  taken  as  the  axis  of  t, 
we  found  that  the  horizontal  disturbance  X might  be  repreraented  by  a collection  of  terms,  each  of  which  is  of 

the  form  A.(f^-l-f“"*')  cos  (nf— wr),  where  m and  n arc  connected  by  the  equation  If» 

instead  of  taking  the  bottom  of  the  canal,  we  had  taken  some  other  horizontal  line  for  the  axis  of  x,  aid  if  the  ordinate 
of  the  bottom  of  the  canal  hud  then  been  the  expression  for  X would  have  been  A (f“<*^'  +1"^*  *^)  cos(n/  “ *nx)  ; 

and  the  equation  connecting  m and  n would  have  been  7 constant. 

Suppose  now  that  in  our  canal  of  slowly  varying  depth  there  are.  at  different  parts,  portions  of  sensible  length, 
whose  depth  Is  uniform  through  those  lengths;  then,  through  each  of  these  lengths,  the  expression  for  X 
and  the  equation  between  n and  m will  have  the  same  form  as  those  above.  It  seems,  then,  not  unreasonable 
to  conjecture  that  the  same  form  may  apply  to  the  parts  of  variable  depth,  or  the  parts  where  is  a function  of 
X,  and  where,  consequently,  m will  be  a function  of  x,  (for  »,  upon  which  the  -per^  of  the  waves  deftends, 
must  be  invariable  through  the  whole  extent  of  the  disturbed  vruler.)  A must  also  be  a function  of  x,  whose 
form  is  yet  to  be  determined.  In  regard  to  the  term  mj  under  the  cosine,  a necessity  for  change  will  be 
obvious.*  Iti  a canal  of  uniform  depth,  ms  represents  the  decrease  of  ]>huse  due  to  the  space  x,  and,  therefore,  mk 
w'uuld  represent  the  decrease  of  phase  due  to  the  small  space  h\  if,  then,  (going  upon  the  principle  already 
announced,)  we  make  the  phase  decrease  for  each  small  part  of  the  canal  of  variable  depth  in  the  same  manner 
as  if  that  depth  were  continued  uniform,  we  mu.st  not  use  mx  fur  the  decrease  (rf  the  phase,  but  m.  Li‘t  tlux 
integral  sM  : then  our  supposition  will  be 


x=A.(r"<»~*’+r^*"»0  cos  (lit— M) 


*-(*-•* 


where  j}  is  a given  fUnction  of  x,  m in  consequence  is  implicitly  a given  function  of  x,  — =m,  and  A is  an 

dx 

unknown  function  ofx,  whose  form  is  to  be  determined  so  as  to  sutirfy  as  nearly  aa  possible  the  equations  ot 
waves. 


(239.)  The  equation  of  continuity  is 


I = i . -r  — I -r“  (from  ntov)- 

rfx  J 


Now 


rfX  dK . 


dm 


dx  ox  ax 


-Km!}  (...)) con  n< - M + Am  +,*<•-•>)  sin  nl—'Sl. 

OX 


/rfX  (*  rfX 

-j~  from  n to  y,  or  4*  I from  y to  17,  is 
,dx  J »di 


— ~ . (r»->  - C09  n(  - M - A i ^ . (v  - 5)  (f^>  + cos  nl- .M 

tlx  m m tfx 
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+ A . — . ^ (I-  »->  - COH  _ M 4 A co»n<-M 

m*  dr  cu 

—A  — . sin  n(— M — 2A^co«  Hi  — .M. 

And  *.^=2A  ^.cos  n(-M. 

Therefore  Y = -^.-  (r<^' -!-<'-»>).  «w  ni-M-A.  — .^(y-o)(r<'-«+<''*-*’)  cos  n«-.M 
1 dr  m m ox 

+ A—,.~.(r‘^-t'’~”).cosHt-lt+A.~  (•“‘»-'  + r<'-»’)a»  n<  — M 
in*  dx  dr 


- A (f^> rin  ni  - M i 
(240.)  The  equation  of  equal  pressure  is 

Now  it  is  well  known  that,  as  x,  y,  and  are  independent  of  each  other,  the  dilTerentiation  expressed  by 

may  be  performed  upon  the  quantity  under  the  sign  ; and  the  integration  with  regard  to  y may  also  be 

dr 

performed  on  the  quantity  under  the  aigu  provided  ihiit  (as  Is  the  case  here)  the  limits  of  the  integral  are 
independent  of  x.  Thus  we  have 

- + .-<^)cosS7rMj 


In  adding  these  together,  it  will  be  observed,  that  the  two  last  lines  destroy  each  other,  by  virtue  of  the  equa*  EKprewinn 

for  forre 

lion  n'=f»ff  ^ cos  ni  — M,  the  expression  for  F become*  neceswry 

tain  thia 

F = -n*A  c«,  n7^|. 

(241.)  To  facilitate  (he  difleretiliatkm  <d' the  lost  term,  we  will  remark,  that  the  alteration  of  depth  is  supposed 

to  be  irradual,  so  that  ^ is  small,  and  therefore  ^ and  ^ which  depend  on  it  are  small,  and  therefore  their 
* * dx  dx  dx 

powers  and  products  and  the  second  diderenlial  coefficients  will  be  extremely  small,  and  may  be  neglected.  If 
n*A  — 

then  for  the  moment  we  make  — j-  = P,  in  differentiating  P.cosnf -*-M  we  may  omit  — . Thus 

m’  aJr 

we  have 

^(P.coa  «/— M)=^^.co« nl-M  + P.m.sin  nf— M 

dx  dx 


— -^(P,coBnf-M)=:  ff(  — M + m^P.cos  nf  — M. 
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Add  to  this  the  first  term 
and  the  expression  for  F becomes  h<  — M 


= — m*P  .cos  nt  — M 
^dm\ 


= - 2m*. -r-(Pw*). sin  nt  — M 
dx 

= w2n'.fn> (f } ..in  al  - M . 
djc 


dX 


Expanding  the  differential  coefficient,  we  should  have  one  term  multiplied  by  A and  another  by  ™ j ami  by 

1 dX  Forcf^i. 

proper  determination  of  should  be  able  to  make  the  expresMon  for  F=0  for  any  one  value  of  y;  but 

it  is  not  possible  to  make  it  =0  for  all  values  of  y;  and  thus  it  appears  that  some  force,  though  perhaps 
extren\ely  small,  is  necessary  to  maintain  the  sort  of  undulation  which  we  have  suppiksed. 


Whole  (242  ) Among  the  different  conditions  on  which  we  tnuy  fix  for  the  determination  of  -5^,  the  following  appears 

force,  froni  dx 

Uie^tom  reasonable;  that  up<m  the  whole,  from  the  bottom  to  the  surface  of  the  water,  the  horraontal  force 

necessary  to  maintain  the  assumetl  wave-motion  shall  be  0,  or  that  /,  F shall  =0.  We  cannot  here  perform  the 
aesumed  integration  under  the  differential  sign,  because  the  limits  of  the  integration  will  be  i}  and  ky  the  former  of  which 
to  be  0.  is  a function  of  x.  Expanding  the  differcutial  therefore,  we  find  F=: 


- in"— . — . (/““  •>  + - 2n*A— . ^ {»  - 1)  ) 

ax  m m rfx  ^ ' 

+ 3n*A . — , . + i***-*')  + -«*<•-»)) 

m*  at  at  , 


For  /,F,  the  general  integral  is 

I-*''' 

which  from  yr:ij  to  y^k  is 

I I / \ I /7  n/— M 

t m ox  m dx  m ojj 

= -2n*m'|^ . mH. (r'*^ -•«-*>)  + A^(mH. (ri--' -!-<*-*>)}  + 2A .«H.  rin  ^T^Tl. 


Making  this  ^0,  we  find 


1 dA  _ dx 
A *dx 


whence 

where 


A= 


dQ 


dx  — f*‘*“*'* 

CoefBHrat  (^43.)  The  Coefficient  of  horizontal  displacement  of  particles  at  the  surface  is 

of  hnrl. 

(244.)  The  expression  for  Ihe  vertical  displuement  of  particles  at  the  surface,  or  K,  consists  of  a larf^  term 


of  hori 
tonul 
Biotion. 
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Tidt-s  aod 
W«ve«. 


and  a wjiall  ow,  which  may  be  represented  by  B.  sin  »f~M  + 6.cots  n<  — M.  Making  =;  tan  ct,  this  expres-  WiTr«. 


Theory  of  — ^B* -f  6* • ^***  «f— M +« ; but  as  6 is  small,  yB*  + 6*  will  not  dilFer  sensibly  from  B.  The  cucfficicnt  there- 
Ware*.  fore  of  tcrtic^  displacement  ^B  Coefficifut 

^ of  vertical 

Suboec.  4.  =A  ( = C . OT» . motion. 

W heu  (h« 

u^er^e  (2430  order  then  Fully  to  understand  the  cha:>ice8  in  the  ma^dtude  of  the  waves  we  have  now  only  to 
Action  of  estimate  the  exponential  f^.  (t  does  not  appear  that  the  re4|uisite  integration  for  the  exponent  am  be  eflecled, 

Horuuuul  unlesK  a value  be  a:e>igiietl  for  ij  in  terms  of  x.  Rut  the  following  limiting  values  will  give  a good  idea  of  its 

(246.)  1st.  When  the  waves  are  jhort  in  proportion  to  the  depth  (^  in  common  waves  or  in  the  ordinary  V»luc  of 

, enefficteni 

for  AhoTt 

2v  dx  WAv«>«. 

swell  of  the  sea),  m or—  is  large ; therefore  t***~~’'  is  very  large,  and  iusundficuntly  smaJl : there- 

fore Us  integral  =0-,  and  the  exponential  term  =i*=l.  'Fhus  we  have  this  ihetirem.  When  the  water  is  deep 
in  proportion  to  the  length  of  the  waves,  thecueflicient  of  horizontal  displacement  varies  as  mi  or  inversely  asXi ; and 
the  cuefficknt  of  vertical  di<iplacement  varies  os  or  Inversely  as  This  theorem  is  not  much  in  error  if  the 
depth  be  even  as  smalt  as  half  the  length  ol‘  a wave. 

(247.)  2nd.  When  the  waves  are  long  in  proportion  to  the  depth  (as  in  (he  tide-wave),  m is  small,  and  Vsloeof 

j , eoetfirirnl 

^ ^ for  Ioii« 

r ifr  r ii-r  vrtTw. 

«"'’^^  = 2m(iir— 4j)  nearly  ; therefore  the  exponent  s — 2 I •-  . — : as  — | — =log(lr— ^);  and  the 

#2m(A’— ij)  t 

exponential  term  = |***'*~*^  = A- — q.  But  when  m is  small,  the  etjuatiun  m=  — — p,-j^  becomes  m=r 


• ; therefore  mzz  - 


— ,-T—r, i — Substitutmg  these  in  the  expres- 

y (Ar-u)*  ^ (A--«»)  y*  (A-»r)i 

sions  for  A and  B we  have  this  theorem,  When  the  water  is  shallow'  in  proportion  to  the  length  of  the  waves, 
the  cocfRcient  of  horizontal  displacement  varies  as  the  depth  or  os  or  inversely  as  X^ ; and  the  coefficient  of 
vertical  displacement  varies  as  the  depth  or  a.s  m*,  or  inversely  as  X*. 

(24S.)  It  may  be  worth  while  to  examine  into  the  value  of  F at  the  surface.  We  have  already  found  for  F 
theexpression— 2«*m*.^{Am'^i'"^^’+«*‘*^^)J.sinn(  — M;  and  putting  A- for  y,  the  value  of  Fat  the  surface 

is  — 2«*m* , ^ { Am“®(f*^*  ''  + s"*’“*’)} .sin  nf-M ; which,  on  substituting  for  A(s"**^*+ ***’"*)  the  value  alreaily 
ax  ' 

found,  becomes 


— 2Cym*3-{m*.i^}  sin  nt — M« 
tix 


= 4CymJ.«^X 


I "•£ 


rtf  — M- 

5J! 


The  sign  of  the  coefficient  of  sin  nf  — M will  depend  entirely  on  (he  sign  of  the  quantity  within  the  large  brackets ; 
the  external  multiplier  being  easctilially  positive  when  C is  positive  ; that  ia,  when  A is  positive.  Now  suppose 
the  wave  to  be  mcraeratelj  long,  or  m to  be  moderately  sm^l.  On  differentiating  the  equation 

log  n*=log  my+  log(e**‘*^^ — — log(4*'^’  + f"^*~*’) 

and  then  expanding  the  exponentials  to  the  third  power  of  m(it  — 9),  we  find 


VOL.  V. 


rim 

dr 


ml’ 

tU 
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»ud 

\V»rc»* 

Force 

iteccMkry 

•t  the  cur* 
face,  to 
mainttin 
tht  motioa. 


/h 
***  di 

Expandings  the  exponentials  in  the  term  in  the  same  mwiner,  we  find  for  the  (|uantity  within  the 

large  brackets 


dri 


itjj 

’V, 


2(*  - 1)  + g"*’(*  - l)’  i<*-  - 1)  + 3"»*(*  - l)* 


breaking 
of  wsrea 
over luuk 
■hoalw  kc, 
explained. 


ratite  of 
the  surf. 


which,  supposing  the  canal  to  become  more  sltalluw  as  the  wave  advances,  that  Is,  supposing  ^ positive,  is 
evidently  a very  simall  positive  quantity.  The  expressUm  for  F at  the  surface  may  therefore  be  represetited  by 
+ E.»lii  nt“  M.  Now  the  elevation  of  the  water,  or  K,  has  for  its  principallerm- A(d"***’  — sin  «<  — M ; 

consequently  at  the  crest  of  a wave,  or  where  K is  greatest  and  positive,  sin  n/—  M=  — 1 ; therefore  at  the  crest 
of  the  wave,  Fsa  — K.  That  is,  the  force,  which  must  act  at  tlie  crest  of  the  wave  to  nminUin  the  particles  in 
the  state  of  wave* motion,  must  be  in  the  direction  opt>o«ite  to  that  in  which  the  wave  is  aiivaticing ; or,  suppose 
ing  no  such  force  to  act,  the  particles  at  the  crest  of  the  wave  will  spring  forwartU  from  the  wave,  or  will  t>reuk 
towards  the  shallow  side.  Tbis  seems  to  be  a complete  explanation  of  the  breaking  of  waves  over  the  edge  of  a 
sunk  Khual. 

(249.)  The  breaking  of  the  surf  upon  a beach  is  not,  perhaps  enlircly  to  be  a.scribed  to  the  cause  which  wc 
have  assigned  for  breakers  over  sunk  hanks;  although  that  cause  uudoubtedly  produces  a great  part  of  the 
elfect.  *n»e  excessive  extent  of  disturbance  of  the  particles  of  the  water  is  probably  one  of  the  principal  causes. 
Ah  <4r  — is  dimtuished,  m is  increaseil  or  X diminished  ; that  is,  on  the  water  beaming  shallower,  the  waves 
become  shorter.  And  as  wc  have  seen,  the  elevation  of  (he  high  ports  and  the  depression  of  the  low  parts 
become  greater,  so  that  the  genera!  character  of  the  waves  is  liecoming  steeper.  Moreover,  as  the  height  of  the 
wave  bears  a large  proportion  to  the  dejHh  of  the  water,  the  front  of  the  wave  becomes,  from  that  cause,  very 

sleep  (203.).  At  the  crest  of  the  wave  (nearly)  sin  ni  — Mas  we  have  found  = — l.or  n/  - M = ; therefore  at 

the  crest  of  the  wave,  X,  which  depends  on  cot  n/— M,  is  0 ; In  front  of  the  crest,  M is  greater,  n/  — M is  les'»  thiui 
and  X therefore  is  negative,  or  the  particles  are  thrown  backwards  towards  the  creiU,  and  therefore  (in  addi- 
tion to  the  cause  already  asMtgned)  on  a<N>uunt  of  the  rapidly  increasing  coefficient  of  X as  the  breadth  diminishes, 
the  steepneas  ol  the  front  of  the  wave  ra|>ldiy  increases.  At  (he  same  time,  the  particles  on  the  crest  lue  themselves 
moving  in  the  directfon  of  the  wavc>motion,  and  with  a velocity  which  bccome.s  greater  and  grewter  (for  the  particles 
which  happen  to  be  on  tlie  crest)  a.s  the  wave  approaches  the  shore.  It  is  evident  that  the  limit  to  these  circuni- 
Etanccs  is,  that  the  froat  of  the  wave  becomes  tut  steep  as  a wall,  while  the  up{wrmoHt  |>arlicles  are  moving  towards 
the  shore  and  the  lowermost  from  the  shore ; that  the  former,  therefore,  will  tumble  over  (be  latter  ; and  (hU  is 
the  motion  of  surf. 

lD%rstig»>  (250.)  Hitherto  we  have  supposed  the  breadth  of  the  canal  uniform ; or,  rather,  we  have  taken  no  account 
tion  when  whatever  of  its  brauUh.  We  will  now  suppose  the  breadth  of  a narrow  canal  to  be  variable, 
ihe  brnulth  «>  i v 

It  nut  Problem. — To  investtgate  the  circumstances  oi  the  change  of  wave-motion  in  a narrow  canal  of  umiurin  depth 

oniferm.  whose  breotlth  at  diiferent  points  is  dificrent. 

(251.)  I.#l  fi,  Ihc  breailth  of  the  canal,  b*  considered  a funciion  of  j.  It  « easily  wen  that  the  «|ualion 
of  continuity  must  now  be  altered.  For  in  figure  d,  the  small  piirallclujtrani  yi  is  carried  forward  to  the 

position  PS,  where  the  breadth  of  the  canal  is  diBerent;  namely,  is  fi+'Mx  instead  of  6:  and,  therefore, 

t/j 

instead  of  niaking  (05.),  we  musl  make 

..*f=.(i+l.^x)x5(n.^^)x((l+g)  = 


Tu(m  sad 
Sect.  IV. 

Theory-  of 

Wave*. 

Subtec.  4. 
When  the 
water  it 
under  the 
action  of 
Jlorixonlal 
sttsl  Verti- 
cal Forcr*. 


from  which  wc  find 


uiid,  iutegrating  with  respect  to  y, 


,,  1 ti\  dY 
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Title*  ami  The  equation  of  equal  pressure  remains  us ’before  ; namely, 

. — . d’K  _ </ 1 „ r ./‘Y  ^ .1 

Theory  of  * 

M'aTc*.  (252.)  We  shall  now  proceed  oh  in  the  case  of  variable  depth,  assuming?  that  the  expression  for  the  wave- 
SubMc  -I  displacement  may  be  represented  by  the  same  formula  as  If  the  br«wUh  were  uniform,  with  proper  alteration 
When  the*  constants.  The  assumption,  however,  is  much  .simpler  than  where  the  depth  is  variable,  inasmuch  a.* 

w-ateri*  we  have  no  reason  for  assuming  the  expression  for  the  pha««  to  be  diflerent  (the  velocity  of  the  wave,  a.s 
under  Ihr 

setloo  of  depending  on  the  depth,  being  everywhere  the  same).  Thus,  then,  we  have  for  X,  A(c^  + f"')  cosnf  — m.r, 

flOrilOUtal  gmk_g-mt 

caf  A is  a function  of  x,  and  m is  constant,  connected  with  n by  the  et^uation 


Tide*  and 
W*»e«, 


, , d\  \ (Li 

(253.)  The  expressKm  -7^+  ^ • ». 


r*+f—  ■ 


becomes 


dt  fi  'dt 

IdA  I- dfi  \ 

(f*^+f“^)  | — .cofiflf— mx+mA.slanf— m.r+—  . — , cos  nf  -mr|  ; 

from  which  we  obtain  for  Y, 

# . 1 1 dA  — , , ' ■ 1 A \ 

— (e^'— ^”^)  < — .-7— .COR nf—mx+A. sin nl—mx+  — . ,-.  7-.  emnt^m.r\ ; 

\m  di  m /)  rir  | 

,/»Y  1 n«  (f  A n*  A dfi  1 

therefore  — ^=r(f^  — f'**')  \ — . -—.cos  nf— mx+n*A.sin  n/  -mx+  — , .coanf— mx), 

of*  I m ar  m p dr  I 

and  — r ^5-(y  to-t)=(l*''+f'"*— «^-f*^)l  — .^.co»«f-mr+— A.sinw/  — nu+--.  — .^^^’.cosBl-mxl. 
J,d(*^  \m*  dr  rn  m*  fi  dx  » 

r Q d\  II . ■ - q A d/f  'I 

Also  — flKs(f"*— f‘“^)^— .cosnf— »ix-f oA.sin  nf— ^mr+  -n*r  J. 

'(mdx  m p dx  > 

Therefore,  hy  virtue  of  the  efiuatioti  n*(i**+^'“*)=i?m(fi“‘— f'"*), 

— ^K—  C -7^  (y  to  Ar)=(£’^4-r^'')j^.^.cosrg— mx  + ~A.sin  n<— wurd— ^,cosn/-i«xl. 

J f CM  Im’  ox  m nr  dr  } 


(254.)  In  differentiating  this  quantity  with  re^rd  to  x,  we  shall  suppose  the  breatlth  to  vary  slowly,  and 
ahall,  therefore,  ns  in  the  similar  differentblion  of  the  last  Problem,  reject  all  products  of  dilfereiuial  coenidcats, 
and  all  dilfercnlial  coefftcicnls  of  the  second  order.  'PhuR  w*e  obtain 


Also 


dr 

ir\ 

dt* 


.sin  ut-^mrn* 


* -1 n*  A dfi  . \ 

- A.ctw  nf  — mr4  — 


fi  ’dx’ 


=(f^=f*^’)  (— n'A.cosa#— mx). 


d,i 


:0,  or  if 


Subtracting  the  former  from  the  latter, 

F =1— (|•'  + r^)  ^ — •T“+  — •T’“7"  t rU—mx. 

\ m dr  tn  dt  ) 

This  expression  vanishes,  or  no  force  is  necessarv  to  maintain  the  wave-motion,  if  2 — +-^.^-. 

' dx  fi  dr 

+-y  ,-j- =0,  or  if  log  (A*^)=rlogC*,  or  A=".  That  is,  the  coefficient  of  horixontal  motion  will  be 
A dx  ti  dr  ckni*  of 

inversely  os  the  square  root  of  the  breadth  of  the  canal.  Tlie  coefficient  of  vertical  motion  (In  the  same  manner 

os  ill  (244.)),  will  not  sensibly  differ  from  — A(«^— f"*')»  at  the  .surface,  — A(s^— r"**):  and  thus  the  motion. 

height  of  the  waves  will  be  inversely  a.s  the  square  root  of  the  breadth  of  the  canal. 


(255.)  We  might,  without  difficulty,  have  combined  the  investigations  of  the  two  last  Problems ; and  we 
should  have  found  the  expressitm  for  the  variation  of  the  coefficient  of  either  motion  in  a canal  where  both 
breadth  and  tlepth  vary,  to  be  represented  by  the  product  of  those  found  se{>arate]y  in  the  (wo  Problem.s. 

(2.56.)  Before  quitting  these  important  investigations,  we  shall  make  one  remark.  When  waves  travel  ulonga 
canal  of  uniform  breadth  and  depth,  the  motion  of  every  particle,  as  wc  have  seen  ( lf^2.)  and  (lb3.)«  is  in  a circle,  or 
an  ellipse  whose  major  axis  is  horixontal : if  in  a circle,  its  motion  in  iluU  circle  Is  uniform  ; if  in  an  ellipse, 
the  horixontal  motion  Is,  at  any  instant  of  time.  In  the  same  proportion  to  the  whole  horizontal  motion  as  in 
a circle,  and  the  vertical  motion  h also  in  the  some  proportion  to  the  whole  vertical  oiotion  a.s  in  a circle. 
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INdMuid  (1S4.)  ibe  preatest  hnrlvmtal  moiion  forwanla  occurs  when  a particle  1»  at  the  top  of  a wave:  the  ^ealest  xiHe«  »ad 
, horizonial  motion  backward»  occurs  when  a particle  is  at  the  liottom  of  a wave  ; and  the  horizontal  motitm  W»ve*. 
IK  0 when  a particle  is  at  its  mean  elevation.  These  assertions  are  not  true  if  llw*  depth  or  breadth  is  variable.  •v*-**-' 

Thus,  in  the  case  of  rariable  depth ; the  hortzonlal  displacement  at  the  surface  =X= cosni^nil  : 'ni^ry^of* 

WsTP*. 

the  horizontal  motion  = — t»in «/  — M ; this  i«  p-«itet4  when  nt— M = — » Binwt  — M=  — I,  — 

« Subtec.  i 

cosnt— M=0;  aubslituting:  these  values  in  the  expression  for  K,  it  becomes  A(f^*“'*— which  is  not 

the  ffrealest  value  of  K ; for  the  expression  for  K is  of  the  form  B sin  n<  — .M  + b cos  nt^M,  (he  erreatest  value  **** 

action  of 


of  which  ia  + where  B = A(«"^*^’— The  horizontal  motion  is  0 when  Hinnf>->M=0;  which  Horuonul 
(if  we  take  the  case  of  still  water  folluwbi^  the  hiffh  water,  implying  that  t has  been  incretised  above  the  value 

which  made  sin  nf  — M = — *1)  gives  n/  — M = 0,  cos  nf— M = I ; and  the  corresponding^  value  of  K is 


d\  1 


(Itn 


I dm 


rfr  «n  m Hr  m*  Hr  ' * Hm  ' • f 


(#x  *m ' 


m'  dx 


d coe^ient  of  vertical  displacement 

dx  m 

In  the  case  short  wave*  in  deep  water,  wc  have  found  the  coefficient  of  vertical  dispUcement  to  vary  as 
mJ;  therefore  this  value  of  K varies  as  as  the  depth  diminishes,  m increases,  and  this  value  of  K 

Sow**”  negative.  But  in  the  case  of  long  waves  in  shallow  water  (as  the  tide-wave),  the  coefficient  of  vertical 
4 t ■ 1 rf  I 

rsriieriban  tlLsplaccmcfit  Varies  as  m* ; thcrelore  this  value  of  K varies  as  os  the  depth  diminishes  m Incrca.ses 

If  the  depth  " m’ 

and  R is  therefore  positive.  That  is  in  the  case  of  long  waves  in  (ihallow  water,  where  the  depth  diminishes, 
form.  the  water  is  sensibly  elevated  above  its  mean  height  when  the  flow  ceases;  and  in  like  manner  it  U sensibly 
depressed  below  Its  mean  height  when  the  ebb  ceases. 

(257.)  In  the  ca:«e  of  variable  width ; the  horizontal  displacement  at  the  surface  ssA(«^  + r^)  cos  itl  ->  mx  . 
the  horizontal  motion  = — /iA(i*‘-hf""*)  siiinf  — w.r:  this  is  0,  for  (he  still  water  following  the  high  water, 
when  slnnf  — mx=0,  cos«f— iwrarl ; the  corresponding  value  of  K w 

) m <ir  m dx\  mfi  dr^‘  ’ 

But  we  have  found  A=— , therefore  A^3=C/3^;  and  iherefure  K=  — — (s-*_r^)— (CijS  Ifthebreadth 

fih  wtp  dx 

iHminifihes  as  x incrwises,  the  differential  coefficient  ^ (C|>^)  is  negative,  and  therefore  the  value  of  K is 

dx 

positive.  That  ia,  where  (he  breadth  diminishes,  the  water  is  nensihly  elevated  above  Us  mean  height  when 
the  flow  ceases;  a;id  in  like  manner,  the  water  is  sensibly  depressed  below  its  mean  height  when  the  ebb 
ceases. 

(25S.)  When  (a.s  usually  happens)  both  these  causes  unite,  that  i«  when  the  channel  along  which  the  tide- 
wave  i.s  propagated  becomes  at  the  same  time  shallower  and  narrower,  it  may  hnp|>cn  that  the  height  of  the 
water  above  its  mean  level  is  considerable  when  the  flow  cea<^. 

InTe^tiga-  (259.)  The  change  in  the  circumstances  of  (he  wave  produced  by  the  variation  of  the  section^  the  channel 
Uon  fora  in  form  zs  well  as  in  breadth  and  in  depth,  when  the  wave  is  supposed  to  he  very  long,  may  he  found  more 
wmnly  in  the  following  manner. 

whose  icc-  ' ^ 

{*««•)  equation  to  the  section,  as  in  (218.),  be  i = ?Hy.  A.  i beinp  introduced  into  the  function 

amlTmirict  bccBUse  the  form  and  dimensions  vary  with  x;  and  »=/,  jssUffy,  x).  For  the  same  reason  a.s  in  (238  ) 

la  suy  de*  ' ' 

gree. when  suppose  X to  be  represented  by  Aco««f  — .M,  where  Mszf,m.  Now  we  have  found  in  (220.)  that  the 
function  expres-suig  a single  wave  on  a uniform  caiml  whose  section  ia  defined  by  the  equation  «=y(y,  j),  U 

v/  j^^)'  '*>“  "i'h  our  usual  form  for  X in 
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canal,  namely,  Aco»«/-mx,  it  appears  that  •l>erelo''c  >"  >h«  variable  canal  w». 


A' 


„ „ (261.)  Now  the  fluid,  which  when  at  rest  was  included  between  two  vertical  planes  who?«  co-ordinates 

Subscr.  4.  ' ' ' 

water  i*  were  x and  x+ A,  is  now  included  between  two  vertical  planes  whoM.*  co-onlinutes  are  x4-X  and  x + X + A + 
under  tb* 

vertical  section,  which  was  y(ir,  x),  is  now  ^(V,  x+X),  or  V —A,  x+X), 


cal  Forces.  Of  ^obserring  that 
continuity  becomes 


dk 


x)^  + x).V  — A:-f  ^ ‘ equation  of 


Ax>K*,  i)=A^I+^^x|f(i,  x)+*(«-,x).V-i  + ^:^y^x|. 


whence 


V-A=. 


«{*, 


I 


nearly.  Substituting 


(262.)  The  equation  of  pressure  will  be  as  before, 

* *'57 

for  V,  this  becomes 

rerfornimg  the  interior  differenliatiou  on  the  assumption  X=Acosn<->M*  where  A is  a function  of  x,  and 


dM  «>  u.  V 

-T-=n*  / **~7T — become* 

dx  V ry 


f\ 

df 


or  — n*A. cos n(— I 


dx  10<A,  x)  dx 


^A  .yi(A,  x)^  ctet  nl  - M + wA  n(  — m\ 


Performing  the  second  differentiation,  with  the  limitation  that,  os  4t  (A,  x)  and  yr  (A,  j)  vary  very  slowly,  their 
second  diflereutials  uiid  squares  of  first  diflerentiaU  may  be  rejected, 

— w*  A.  cos  nl^Mssn^/^ 


^ (a.  V(*.  X))  1 ,ih 

v/0(i,x).f  / "I  (*,x)f ) 


— n*A.  cos  nf  — M. 


Let  A yk  (*,  x)  =*'»  (At,  xj.V'  ‘ ihen  this  equation  reduces  itself  to 

1 dv  d I V 1 __ 

[L  dx"^d.r|  I * 

2 dy  V du 

or  -.-3 ^.^=0, 

ft  ax  ft'  dx 

2 dv  \ dft  ^ 

or  —.^5 .”=0, 

y dx  ft  dx 

the  integral  of  which  is  -=C*,orA*.  {^(Ar,x)|^{^(Jt,x)}“^=Cr*, 

or  A=C.  {Vr(A,x)["*.{0(*,x)i*. 

This  is  the  coefficient  of  horizontal  displacement  of  the  particles. 

(263.)  For  the  vertical  displacement, 

- — -I 

0(A,  x)  dx\ 

= *>)•'“  ’^  + A-V'  {*.  0..in 

in  which  the  first  term  may  be  neglected  as  much  smaller  than  the  second.  Thus 


t-'orgineat 
of  httrlaau* 
tal  Bvofion. 


K=V-*=-- 


-(x.v,(i,r))=-^^.l(A.>p  (*.  x).c«»nt-M) 
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Tl>lc«  tind 
W ate*. 


K-  - A4 


fiia  nl  — M. 


Coelikiciii  Putting  Ibr  A its  value  found  above,  we  have  for  the  coefficient  of  vertical  dmilacemem 
of  vertical 


Tidce  aaii 

Wavve. 

IV. 

Theorr  of 
Wavea. 

SHbaer.  4. 

(264.)  For  instance : if  the  section  of  the  canal  be  everywhere  a rectan|tie,  ^ (A*,  r)  = breadth,  and  Y'  (^,  *)  " 

= breailth  X depth:  which  gives  fur  the  cuefficient  of  vcrticaJ  displacement  ^det  tbe 

n II  action  of 

“ C.  { breadth  | f depth}  Uonionui 

Mid  VrrtU 

a result  which  agrees  with  those  found  for  long  waves  In  shallow  water  in  (217.)  and  (2j4.).  eal  Force*. 


(265.)  The  two  following  problems  regarding  the  motion  of  satiable  waves  on  a sea  of  uniform  depth  are 
interesting,  as  applying  to  some  most  important  phamomenu. 

Elevstiona  Problem.— The  amplitude  of  each  successive  wave  in  a long  aeries  U the  Ktme,  but  the  elevationsof  the  waves 

incro^^  increase  priHsressivcIy  from  wave  to  wave,  the  same  elevation  always  corresponding  to  the  sante  place : to  find 
to^wATc.^^  the  forces  which  must  act  on  the  particles  of  water  to  maintain  this  state  of  undulation. 

(266.)  Here  the  value  of  Y at  the  surface,  or  K,  must  have  a factor  of  idn  nf  — fn.r,  which  itself  depends  upon 
X.  Uc  may  therefore  suppose  X to  have  such  a tkclor : in  other  respects  the  form  assumed  for  X may  be  the 
same  as  in  |he  case  of  uniform  waves.  Let  therefore 


Xs=  (e^  + f*^)  . ^ (r).  cos  »|  — mr : 
where  n and  m are  connected  by  the  equation  Then 


integrating  from  0 to  y, 


thereibre 


V = i ( — £"«'+*  "»)  (tf,  (j).  cosnf  — 

m dx\  J 

K=^  (“<**+<“"*)  ^^0(x).cosn/-nu'^: 

/.  S'  ^(0  w. 

/**  Y ^ 9 / \ 

■*■./  , rf?'  (•"+  «*^)  0 {*) . «w  : 


COB  /i(— mr^: 


the  terms—  ( — 6^  f destroying  one  another  by  virtue  of  the  equation  between  n and  m. 


Also 


f/*X 


rj  = — «■  (*  *i-tf*"*)  .0  (x)  cos  nt  - mr. 


Hfim  For^  + ~ |jK+  f ^ | >>«onie5 

— n'(i  •+(  ■»).  cos  nl—mi  ^0  (D-  «>*  |. 


Performing  the  differentiation,  this  becomes 


— n*  («*^  + f*').  i — . 0'  (r)  . sin  n/— mr+  -^.0'  (j*)  . cos  nt  — mxl. 

1 m »»•  I 

Forc.1...  If  0 (x)=Cx+I),  this  expression  for  F becomes  (f-'  + f -»).  sin  Now  when  Ihe  force  is 

ccMvry  to  ni 

i!u.moi?on.  ™“’'>  Ihecucffcicnt  C small,  ihc  ejprcsRino  fur  V will  nol  sensibly  tUITcr  from  - . (Cr+ D)  .sin  ni-liu. 

^e  Icren  s ”»  is  very  small  in  comparison  with  »"w,  cveepi  very  near  the  hoUoin.  The  result  therefore 
IS  this:  the  force  which,  net int;  huriaoiilully  upon  the  particles  of  water,  will  maintain  such  a scries  of  waves 
as  we  Iwve  supposeil,  must,  for  each  particle,  he  nearly  proportional  to  the  elevation  of  that  particle  above  its 
incan  place ; the  proportion  varyiii(t  slowly,  however,  from  one  purliele  to  another,  Or  we  may  state  it  thus  - 
the  force  must  be  proportional  to  the  lioriaoutal  vehwity  of  each  partkie,  and  in  the  same  direction  as  its  motion. 
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(267.)  Now  KC  have  nearly  such  a force  in  the  action  of  the  wiml  upon  ihc  waves.  For  (he  pari  of  ihcwavc  TWm  and 
which  is  principally  or  solely  exposed  lo  the  action  of  ihe  wind  is  Us  upper  part.  Thus  the  highest  [mrls  alone.  Ware*, 
or  those  near  the  creal  of  the  wave,  are  urged  forward : the  lowest  parts,  or  those  in  the  hollow  of  the  wave, 
eilher  are  not  urged  forward,  or  (more  proUbly)  hy  the  eddies  of  the  wind  are  actually  urged  backwards.  . 

Moreover,  the  action  of  the  wind  does  not  sensibly  extend  to  a great  depth  Iwlow  the  surlace  : anil  in  this  re- 
spcct  it  may  be  considered  as  fiiirly  represented  by  t"*-  Uhus  then  we  nave  a tnalheniatical  explanation  of  the  sponds 
circumstance  that  the  action  of  the’  wind  will  maintain  the  motion  of  a series  of  waves,  whose  elevation  beginning  Howly 
at  the  windward  shore  is  0,  and  goes  on  hicrcasinjf  successively  from  wave  to  wave,  without  remarkable  alter- 
ation  from  time  to  lime  (when  they  have  once  attained  a certain  magnitude).  And  a-s  the  proportion  of  the  force  "‘i"™" 
of  Ihe  wind,  in  regard  to  depth,  is’  in  pretty  good  agreement  with  that  requireii  by  the  theory  for  continuous 
unbroken  waves,  the  theory  explains  the  circumstance  that,  when  the  waves  have  attained  this  certain  magni- 
tude, their  heads  will  scarcely  be  broken  by  the  action  of  the  wind. 

(268.)  It  may,  however,  be  remarkcvl  that,  in  the  open  sea,  the  waves  of  large  amplitude  only  are  so  much  <»tl>v»r'n 
increased  as  to  attract  much  attention.  Tile  reason  appears  to  be  that,  when  the  Mtion  of  the  wind  has  in  some 
degree  increased  all,  the  long  waves  protect  the  short  ones  from  the  continuance  of  its  action  upon  them.  And  t,,. 
thus  tlic  long  wuves  arc  conspkuous  upon  an  opeti  sea,  not  because  the  short  waves  are  changed  into  limg  ones,  conir  im- 
hul  because  the  long  ones  only  are  conspicuously  increa-ed  from  Ihe  windward  shore  to  the  open  sea,  portsat. 

(269.)  Problem. — The  ampliludeBofall  Ihewavesarc  equal,  and  the  eicvalioiis  are  ail  equal  at  the  same  time,  Thewswi 
hut  increase coiislanlly  from  lime  to  lime:  to  6nd  the  forces  which  must  act  on  the  particles  of  water  lo  main- 
Utn  this  stale  of  undulatiou. 

(*270.)  Here  we  ohall  o-ssume 


from  time 
to  lime. 


Then 

intf^rrating  from  Otoy, 


X=S  + ^ (0  ♦ nf-Mx. 

+ .f(l)  .sin 

ay  ax 


Y=  (— . Y*  (0  • ni  — mx: 


X 


fY 


= (-4-»-ht-») 


* ( 
df'V 


yi(t)  , sin  rU  — mc 


^Jcyto*)=^(-s--.- 


*-hs-»-ps 


' lie  \ 


)■ 


f (<)»«n  Nf- 


therefore 


K=  (—*•*+»■•*)  . V^(0  • sin  nt  — mx: 
(y  lo  I)[= 


Al-‘o 


^ •¥'(')•  -'in  nt-mx-p-X  •+e^+e-.w)  (0  . »in  «<— 

=i/m(r*-r**)  .^(1).  C05M<-mr-p  (i-*+4— »).^  «)  . cos nt-mx^ 

= (r'-hf— ) (0  . cos  nl-msy 

Hence  the  expres-siiw  for  F or  ^ (y  i®  ^')  | becomes 


;/m(e-*-f-")  . ip(()  .cos  p<- 
Performing  the  (liticretitmtion^  am!  observing  that  ym  («"*-  — «•  we  have 


: + (r'-t-f-*) 


(0  • ccw  nl  — 


F=  *)  {Y*'^(0  . ) . nin  nt-mx). 

If  y (O  =:C/+D,  we  must  have 

F=— , «in 


Force  ue- 
ceM*ry  to 
mtinuio 
tbbmoticin. 


That  is:  the  clevationA  of  the  waves  will  be  increa.«»ed  uniformly,  provided  a horixontal  force  acts  upon  every 
)>article,  which  is  ec]ual  for  al)  the  particles  in  the  Atime  verticil  column,  and  which  urges  forward  those  panicles 
that  arc  above  their  mean  places  and  urges  buckward  thooe  that  are  below  their  mean  places,  according  to  the 
law  of  the  tdne  of  the  phase. 

(271.)  Now  the  Bctirni  of  the  wind  produces  a force  strongly  resembling  this,  but  not  so  nearly  as  before.  The  force 
For  the  force  (as  ui  the  former  ca.se)  does  net  lo  urge  forward  those  parts  which  are  above  their  mean  place,  and  the  wind 

in  some  degree  to  urge  backwards  those  which  are  below  their  me-an  place.  But  it  I*  not  nearly  ctjual  for  ^ 
the  particles  al  difTcrent  elevations  in  the  same  vertical  column : being  ellective  only  near  the  top  and  insen- 
Bible  for  ot)K'r  parts.  Hence  it  appears  that  there  is  too  much  horizontal  force  at  the  top  of  the  waves  for  cem-  but  not 
Unuous  undulalioc : and  this  excess  of  force  is  in  the  direction  in  which  the  wave  is  going,  and  therefore  lends  to  oaeUy. 
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TiJ..  Mul  push  the  top  of  the  wove  loo  rapidly.  To  Ihi*  can*,  as  we  conceive,  « to  be  Mcrihed  the  breaking  of  the  crest*  Tide,  tod 
" of  ihe  waves  which  always  takes  place  when  the  wind  is  raisin;;  the  sea.  Wit**. 

M.nner  in  "'e  mey  proceed  in  the  same  manner  if  X = (r*  + 5'-»)  (A  + Br  + O)  cos  nt-mt.  ^7^ 

wmdVrtT  Thc  cffecl  of  continued  action  of  arind  uinm  the  sea  inn*  be  conceived  to  show  itself  in  the  following  Tk«n  of 

to  raise  the  H •»  l«  lie  Understood  that,  either  Irom  preceding  disiurfioncca,  nr  from  ihc  trifling  irregularities  in  the 

wsvee.  nctioii  of  the  wind  while  the  water  is  smooth,  there  arc  verv  shallow  unduintiims  upon  the  water  When  the  a i~  j 
Llmlutloo  wind  begins  to  act,  it  will  at  first  only  increase  the  height  of  the  waves  in  every  part  (271.),  and  during  this  WheTd.. 
to 'he  time  the  heads  of  the  waves  will  be  broken.  But  nlier  a time  the  waves,  beginn'ing  with  the  windwartl  shore  ''•■'t  '• 

“ **'"'*  •'  '«tol)  so  much  increased,  that  the  iniwer  o!  the  wind  will  merely  maintain  them  in  ""derth, 

raiwd  bj  . ''to'  "'»'e  wilhoul  any  increase  (2«7.),  but  tnr  ail  Ibe  sea  in  lulvance  the  winil  will  still  be  raising  the  waves.  tT‘?  i 
wind  of  But  as  the  waves  successively  aiuiin  that  iieight  which  corresponds,  acctirdiiig  to  the  result  of  (266  ) with  the  "d  vi«!* 
giten  force  height  which  the  wind  can  just  maintain,  th.rsc  waves  will  no  longer  he  increased,  but  the  waves  in  advance  will  cal  Foivea 
dren'”  - **  Ri'en  intensity,  however  long  it  blows,  can  only  raise  Ihc  waves  st  a given 


iriten  tx 
t«nL 

Motion  of 
wat«r 
iiQiUr  tht 
actios  ot 
form 
airoilar  to 
lh«  tidal 
fbrcp*. 


point  to  a certain  height:  which  height,  however' will  depend  upon  the  distance  of  ihirpolnl7rom  t^^^ 
ward  shore. 

(273.)  We  shall  now  consider  the  motion  of  water  in  a canal  of  uniform  breadth  and  depth  uniler  the  action 
of  a given  force.  The  dimculiies  cminecled  with  a general  solution  of  this  prohleni  won  hi  in  the  present  stole 
of  mathematics,  be  found  insuperable ; we  shall  therefore  confine  ourselves  to  a law  of  force  which  apniics 
perfectly  to  the  problem  of  tidea.  , 

(271.)  Problem.— The  water  in  a canal  of  uniform  bretailh  and  depth  is  oeltsi  on  by  a horiiontol  force  repre- 

denied  at  every  [»iiu  by  II. sin  il-ms  and  by  a vertical  force  represented  by  O.costI— me;  to  find  the  nature 
of  (He  wave  which  will  be  proiluced. 

(275.)  The  equations  to  be  used  are  those  of  (224.).  supposing  the  depth  uniform  or  ,=0.  Tliev  become 

.jj^  = H.sin  If -raj  + .^  I -(j+  G . cos  if -mi)  (*_j,+K)-  (y  lot)|. 

The  forcesare  supposed  to  be  small,  and  the  term  ^-(3.^}  is  cvidently=0.  Tliese  considerations  reduce 
(he  second  equation  to  this  form : 


^ = ll.sin  i7-mT+i|-yK_*_y,0.co5if-n.x-  j" (y  to  *)|. 

Now  the  least  trial  would  show  that  the  e\pression  for  X mu?l  depend  on  j«iu  U-~mx.  Assume  Uierefore 

X = ^ (y)  V *\n  if  - ffix ; 

0"(y)  Wirq;  a function  ofy  whose  fom  U yet  to  be  determined,  and  which  la  conceived  as  the  aectmd  deriv^ni 


function  from  sonte  function  ^ (y). 

rfX 


Then 


= — W(?>  *(y)  cos  If  — mu' ; 


from  which 
'fhereforc 


df* 

'(TY 


J 

f 

Y =m  ^ip'(y)  — ^‘(0)^  cos  if— 
= -t’m^0'(y)_0(O)'' 


cos  if  — m r ; 


cosil— mx; 


Or  '"*)=  + >’"■  (d'(i)-d-0r)-^(0).*-y) 

— ,9K=r-ym^0'(^)  — 0^(0)^  cos  if  - mr. 


cos  if—mx; 


JVddin^r  to  these  terms -^-y.G.cosif-mr,  diHerentiating  with  regard  to  j,  and  putting  for  — its  value 


— f*.t*^(y).sin  if  — mx,  our  second  equation  becomes 
— i*.0'*(y).sin  if -ntrcrH.stn  if  - mj- 


df* 


— ym*.^0'(*)-^i'{O)^.  sin  it—vur 
— m(Ar— y).G.sin  if— mx 
+ i*m’  — 0(y)  - 0^(0)  - sin  if — mx. 

(276.)  Fxiuating  to  0 the  terms  depending  on  y,  we  Have 

-i’.p"(y)=-iSnV(y);  0=-m(*-y)G-rmV(0).*^ 
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The  Hrsl  give*  ^(y)=A.e"*+H.(r“^.  From  this  we  obtain  ^'(y)srmA.e^— ; 0'(y)=m*A.6">  Tides  and 
+ m*B. The««;omlequationpTesG+i*m^'(0)  = 0,orO+t*m*A-rm*B=0,orB-A=:^^j;  whence  B = A v 

+ + i()'(y)=niA(«*'— f»)  — 4— Subslituliiig  in  (how  pi.cU  of  ihf 

iin  itn  I tn 

equation  which  have  not  been  alreiuiy  destroyed^ 

0=11 -ffn.- (n.A(rW-)--^--+^) +.W  (A(*-+r-) + 

-H+4?a-(i  + f)o‘'* 


whence 


A = 


B=A+:^.= 


-H  + ^G+ 
i’m*“  iS»’(r"+«-^ — 


‘ \ / f.  . ‘1 li! I 

_ H+?^ G-  1)  G.,-*  - H + "=G Gr* 

/fuw. !_ ^ L. >' 


’"♦'(y)  -*)  • ■ - )_  jmCr'-r-*)' 

(277.)  With  these  expre»ioas  forming  the  values  of  X aud  V at  the  surface,  we  obtain  the  following: 

^ / 

— ii^e  TB  yrvx  — * 

X at  the  surface 


-H(«-*+«*"*)+G.^(r*-2+r'-*)  

“if.—  if—mx 


Y at  the  surface,  or  K = 


iXr*+* 

Upon  these  eipressions  we  may  make  the  following  remarks : 


cos  tl—mx. 


H«i  itontai 
and  Tertical 
motiaos  of 
the  p«r« 
tieln  at  the 
■ttrfare. 


(27H.)  1st.  The  wave  whose  motions  are  defined  by  the  values  of  X = 0'^  (y)  . sin  and  Ys: 

(^W'^XO))  cos»/-«x,thejMrllcular  valuesof  which  at  the  surface  wc  have  just  exhibited,  is  that  to  which  we 
have  alluded  (173.)  by  the  iiaitie  of  the  forced  tide-wave.  Its  existciioc  depends  entirely  on  the  continuance  of  DUilnction 

the  action  of  (he  external  forces;  if  tho-e  forces  ceased  to  act,  the  wave  depending  on  sin  if  — mr  would  imme- 
diatelv  cease  to  exist.  Other  waves  however  would  exist,  a.s  a consequence  of  these  forces  having  been  pre- wui 
viously  in  action ; and  tiomc  (as  wc  shall  presently  s^e)  will  at  all  limes  exist  conjointly  with  (he  forced  tide-  wave, 
wave.  Thus,  (as  wc  shall  see,)  if  the  canal  be  interrupted,  there  will  always  exist  n wave  depending  on 


fin  where  t and  w!  are  connected  by  the  equation  i*sym‘ 


the  magnitude  and  other  circum- 


r'^+r^* 

stances  of  this  wave  will  depend  on  the  boundaries  of  the  canal.  This  is  whiit  we  have  called  the  free  tide- 
wave  ; its  period  is  the  same  a.s  that  of  the  forced  tide-wave,  but  its  length  b different ; the  continuance  of  the 
forces  is  not  necessary  for  its  existence.  There  may  exist  a wave  depending  on  sin  ±m.r,  where  n and  m are 

— f— * 

connected  by  the  equation  and  this  would  also  be  a free  wave  ; iU  length  is  the  same  as  that 

of  the /orrerf  tide-wave,  but  it#  period  is  different,  and  for  this  reason  we  shall  nc4  call  it  a free  hye-irare;  it 
would  nut  exist  os  u consequence  of  interruption  of  the  canal,  but  os  a consequence  of  sudden  commencement  or 
change  nr  cessation  of  the  forCN»,  and  its  coefficient  would  depend  on  these  circumstances  (as  we  shall  see 
hereafter). 

(279.)  2nd.  The  expressions  may  be  put  into  the  following  form ; 


X at  the  surface  ~ 


II I n ^ ■* 


i'-jfm. 


1“-* 


■355 un  i<— mx 


i'  I*"— » — 


2 0* 
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which,  since  — f « ■ +f’  < ).G  • — l ‘i  ),  hrct»mes 


X at  the  surface  =- 


f • +f  • 


sill  it—mr. 


SimilarU 


K=- 


•tm  vm  — «■"* 


— cost/— mr 


.jm  ;pn 


COS  tl— mo*. 


Now  mh  is  n small  quaiUliy.  Pur,  puttiujv  X fur  the  len^h  of  the  forced  tide-wave,  (whkh  at  the  equator 

= I250i)  nUles),  and  mk  = a»  , no  that,  even  if  the  depth  of  the  sea  were  25  miles,  mk  wuuld  be 

X X 


_ 2^_6*29 
“500~5‘tT6  ' 

aions  become 


Therefort'  $ * — « • snti*  very  pearly,  and  g ■ +f  • =2  very  nearly, and  therefore  ihecxprcs- 




X at  ihe  surface  = = sin  |7— mr  ; 

r— «* 


mk 


-H— +G 

j- pm  ;{m  2 


cost/— mjr 


Effect  of 
thcTcrtirBl 
force  U ID- 


IftliC 
}.*<>riod  of 
tite  forvcil 
ware  were 
equal  to 
the  period 
of  a free 
ware,  the 
motion 
would  be 
Infinite. 


if  the 
period  of 
the  forced 

WBT*  » 

smaller, 
there  tfl 
low  water 
under  the 
Moou. 


Conse<|uenl]jr,  if  we  consider  O niul  II  to  he  qiiaiitiMe«nnt  very  dissimilar  in  rniq^ilude.  (which  we  shall  find  lo 
he  true.)  the  term  depending;  on  (*  in  each  of  thi'sc  expressions  Is  wholly  »n'‘i{titjhcanl  in  comparison  with  that 
depcndiiiif  on  H ; and  thus  we  arrive  at  this  remarkable  conclusion,  that  the  effect  of  the  w/i>a/  tiisturbins  force 
upon  the  phtenoincna  of  the  tidcf  is  insignifeani,  the  whole  of  the  sentdblc  eifcct  being;  due  to  the  horisontal  force. 
Ill  (28.) ami  ((»!).)  wc  have  found  the  auiiie  result  from  ditferent  ways  of  trculiii^  the  tklcs.  TThere  is  no  exception 
to  this  tiuKirem  os  npplieil  lo  the  expression  for  K ; if  t were  very  sinaJI,  it  ini^ht  not  hold  strictly  with  regard  to 
the  expression  for  X ; but  that  is  of  small  impurUincv. 

(2S0.)  3rd.  If  the  period  of  the  forced  tide-wave  were  the  same  aii  that  of  a fr»‘c  wave  of  the  second  class, 
that  if  I were  eqtuil  to  n,  m being  the  ^nc  in  the  two  waves  fbe  deiiumiualur  in  the  expressiona  for  X and  K 
would  vaiiiHh,  or  X and  R wuuld  become  infinite.  In  this  case  then  the  expressions  fail,  it  woubl  seem  that, 
if  we  suppose  a canal  surrounding  the  earth  to  beaded  on  by  the  forces  of  the  sun  ami  moon  following  the  law 
assumed  in  this  Problem,  and  U'i  were  e;ual  t4>  n,  the  only  iulerprctulion  tliut  can  be  put  on  this  failure  wuuld 
be, — that  the  tnoliun  of  the  water  cannot  be  oscillatory  in  the  manner  of  a wave,  but  that  it  must  be  that  of  a 
torrent  of  unequal  depth  pu>cing  round  (he  earth  so  as  to  follow  the  ap|iuren(  motion  of  the  sun  or  moon.  We 
shall  find,  however,  that  the  introduction  of  friction  prevents  the  expression  from  ever  becoming  infinile. 

(291.)  •Ilh.  If  the  period  of  the  forced  tide-wave  be  lewi  than  that  of  a free  wave  of  the  second  c1as«,(that  ia, 
if  ihc  wave  be  urged  along  more  rapidly  than  it  would  go  alone,  or  if  the  water  be  shallow,)  or  If  i be  greater 
than  n,  (i  oml  ri  being,  by  (156.)  inversely  as  the  periods,)  the  denominator  is  positive  ; and  the  expression  for  K 

(omitting  the  term  depending  on  Q)  i»  of  the  form  — C cos  it—mr.  Now  conceive  the  Moon  to  go  round  the 
Earth  (apparently)  from  east  to  west ; x must  be  measured  in  the  same  direction  ; because  then,  by  proper  deter- 
mination of  the  value  of  m,  the  parts  of  ihe  Earth  which  happen  to  be  under  the  Moon  will  always  have  the  same 

certain  value  of  it  - mx.  Conceive  the  horizontal  force  created  by  the  Moon’s  action  to  lie  0 for  the  ports  under 
the  Moon  ; to  he  |>ositive  at  (he  parts,  to  a certain  extent,  which  she  has  |m.w(od,  and  to  be  ncguitve  at  the  parts, 
to  a certain  extent,  on  the  side  to  which  she  i.s  approaching.  (This  is  supposing,  in  other  words,  that  to  a cer- 
tain extent  the  horizontal  force  caused  by  the  Moon’s  action  urges  the  water  towards  that  |»irt  of  the  Earth  which 

is  under  the  Moon  ; a supposilioii  which  correctly  represents  the  actual  ca.se.)  Then  it—mx  must  be  0 for  the 
parts  under  the  Moon.  (For  then,  in  ihe  parts  which  the  Moon  has  left,  jp  is  less  than  under  the  Moon,  it^mx 
is  positive,  and  ihcrefore  Ihe  force,  which  we  have  assumed  lo  be  H sJn  i/— mr,  is  positive  there  ; in  the  fiarls  lo 
which  the  Moon  is  approaching,  j*  is  greater  than  under  the  Moon,  f/ — mx  is  negative,  and  therefore  the  force 

or  H sin  t/  — mx  Is  negative  ihere.)  Coiuwtiuently  the  eUvalion  of  the  water  under  the  Moon  U — C.cosO=— C. 
That  is,  it  is  low  water  immediately  under  the  Moon.  The  same  conclusion  will  be  found  in  (16.)  and  (109.). 
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(2S2.)  5tK  In  like  manner,  if  the  period  of  the  fiH*ccd  tide-wave  were  jpreoler  than  that  of  the  free  wave  of  Tidi-«  anil 
the  second  clasi^  (that  Is  If  the  water  were  so  immensely  deep  that  the  w ave  would  travel  alone  more  rapidly  than  Warcf. 
the  diiiturhbi^  forces  urge  it  along,)  or  if  i were  less  than  n,  the  denominator  would  be  iiegHlivc,  and  there  wouhl 
be  hiirh  water  under  the  Moon. 

. . . , l( Ifthe 

(2B3.)  6th.  If  the  complete  change  of  forces  occupy  a long  time,  that  U if  i be  small,  K=  H cui^U’^tn.v  period  U 

.7*”  Tory  lonaii 

iieurly.  This  is  the  same  expression  that  would  have  been  fountl  from  a theory  of  equilibrium,  or  by  (152.^  ; so  ***• 
that  in  this  case  the  water  assumes  very  nearlj  the  form  of  equilibrium.  1$ 

(284.)  For  shallow  water,  il  will  be  remarked  that  nearly,  and  the  whole  of  the  expressions  may  be 

2»  . 2t  brlum 

altered  by  that  substitution.  And,  as  in  (166.)  »n<l  (tG5.),  we  may  pul  ~ for  i,  and  — for  m : then  r is  the  nearly. 

period  of  the  changes  of  the  /orce,  which  is  the  same  as  the  period  of  the  forerd  leare,  and  X is  the  length  of  the 
wave.  The  expression  for  K,  omitting  the  term  depending  on  G,  will  thus  be  changed  to 

* -H.Jhn  r HA-  X.r'*  

^ .—-.cost/  — mx,  or  — -r~-r: i — ^cosi/  — mx: 

and.  If  the  depth  be  small, 


K= 


" 2t  * X 


.cos 


111  showing  that  in  this  case  the  elevation  of  the  tide  is  proportional  to  the  depth  of  the  sea,  we  have  obtain«<l 
the  same  result  os  that  deiluced  from  Laplace’s  Theory  of  Tides,  in  (98.),  (101.),  and  (107.). 

(285.)  The  preceding  conclusions  are  very  important,  as  showing  tliut  the  amount  of  ele\’athm  of  the  water 
under  the  action  of  forces  deiieiids  in  a most  remarkable  degree  upon  other  circumstances  than  the  magnitude  of 
the  forces.  One  is,  the  ilepth  of  the  sea : another  is,  the  perioilie  time  of  the  forces.  As  depending  upon  the 
former,  it  appears  that,  if  there  were  two  parallel  canals  of  aiHerenl  depths  acleil  cm  by  precisely  the  same  forces 
there  might  be  high  water  in  one  when  there  was  low  water  in  the  atljaccnt  part  of  the  other : or  there  might  be 
elcvatums  and  depressions  at  the  same  time  in  both,  but  their  loagnitudes  might  have  any  proportion  whatever. 
As  depending  U)xm  the  latter,  it  appears  that,  if  there  were  two  forces  acting  simulianeou-^ly  upon  the  water  in 
the  same  canal,  the  periods  of  those  forces  being  different,  (os,  for  instance,  (he  forces  depending  upon  the  action 
of  the  Sun  and  the  Moon.)  the  high  water  prcMluccd  by  one  force  might  Inxir  ihe  same  relulion  to  the  phases  of 
that  force  which  the  low  waler  produced  by  the  other  bears  to  the  pha'^^s  of  that  other  force ; (thus  low  water  of 
the  solar  tide  might  accnm}>aity  the  transit  of  the  Sun,  tmd  high  water  of  (he  lunar  (t<!e  might  acconi]xu)y  the 
transit  of  the  in  the  .same  canal.)  Or  the  phases  of  (he  two  tides  might  stand  in  the  same  relation  to  the 

phu»«s  of  the  two  forces,  but  the  proportion  of  their  magnitudes  to  the  magnitude.s  of  (he  ibrees  might  dUTer  in 
any  d^ree  whatever. 

(286.)  The  conclusions  of  (93.),  as  to  the  elfect  of  a variable  cnefTident  of  the  force,  apply  here:  but  as  we 
are  able  to  give  expressions  here  which  could  not  be  given  in  those  investigations,  we  shall  re|N»t  a small  part 

of  the  process. 


4-!j  sin  (1+/)  ( — mj  + (i  — i'')  < — mr,  the  expression  for  K would  be  (supposing  the  water  shallow), 


If  the  force,  insteatl  of  being  H.  sin  i<— mx,  were  (H-|- H' co»i7).siiu'i  — ntxor  H.sin  iV— mx 

of  force 

. ,T“ . . . r _ f i I 1 ..  X . . .1  I * euppoAw! 

vAiiablc. 


»IIArm 


COSlf  — mx — ]r. 


iVkm 


1 


H'A-m 


*(i— — mr; 


and  If  t*  were  very  small,  that  is,  If  the  change  of  the  variable  coefficient  were  slow,  we  might  expand  to  the  first 
power  of  f,  and  it  would  become 

1 H'Am 


-Hi^m 

C-tjkm* 


cos  if - 


I H'Arm.2ii'  , — — — ■ - . . 


km 


(11  + U’  casrt).co8if— mr— 


ir.sin  Tf  .sin  (if— >nx). 


(297.)  The  time  of  low  water  on  a given  day  (supposing  the  variation  of  i7  in  the  day  to  be  insensible)  wUl 
be  found  by  making 

, „ 2i*'  IFsint'f 

and,  therefore,  when  sini'f  Is  positive,  H will  be  later  (Kan  that  determined  by  making  if  — air=0,  a.s  in  (281.). 
(288.)  The  greatest  uinuuiit  of  elevation  or  depressiem  on  that  duy,  as  in  (93.),  will  be 


km 

-gkm* 


2 u 2- 
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Xid^i  uid  * km 

Ware*.  If  II'  bf  much  wnaller  ihan  H,  this  cxprensiion  = (H  + H'coa  i7)  nearly. 


(2BJ).)  If  ihc  term  II  do  not  exisc,  the  whole  force  bcinif  IT  cunt  7.  nil  i£  — mx,  the  expression  for  grcalcst 

elevation  or  depression  on  any  day  =: 


Him  /(  4t^r  ..,1 


Subaee.  4 
Whsu  the 

Thi“  quantity  never  vani4u*s  <?ven  on  the  days  on  which  co*ft  vani-he>*:  but  It  Is,  on  those  days,  cither  Uier  Jm» 
maximum  or  minimutii.  il  is  maximum  if  2iT  be  f^reater  than  t*^r/il‘m*.  ami  minimum  if  2<t' be  less  than  mUob  of 

■ - Horiiontal 

i'  — r/i'm*.  In  the  former  ca.se,  however,  it  will  be  necr»«iry  to  use  for  tbc  coefficienu  of  cosr£.costI>-inx  and  tad  Verti* 
sin  ^f.sin  |7— *nx  their  accurate  values  ^ Force*. 

-m-rnf  I j.__J 'S  ^ -H'frm/  1 1 \ 

2 V(t  + 0'— (t— I')*— 2 V(i— i')*- ylfm*  (i 4- O* - r/**"'/ 


Subsection  5.— -On  the  Method  of  using  the  free  Tidr-ff^avet  and  forced  Tide-fFavett  and  of  introdaring  the 

timiti  of  C^nal*  tn  general. 

(290.)  Before  we  exhibit  the  method  of  iiilroducinK  the  free  tide~tpave  and  other  free  waves,  which  we  have 
mentioned  as  coexistiiio'  with  the  forced  tide-icave^  we  will  shortly  remark  on  the  j^nerai  solution  of  the  partial 
diSVrential  equation  of  waves.  The  Nime  remarks  apply  to  all  other  linear  partial  dilferentiai  equations. 

wWrh  ^ (291.)  We  have  found  a solution  X for  the  eciuation  =F+ ^ where  Fisa  jpven 

prcM«u  or  dx  X ' , dr  * 

Ude*w*TC  of  j and  £.  Now  suppose  that  we  know  that  each  of  the  quantities  X,.  X„  X«,  &c.  will  satisfy  the 


m^e*^ore  equation  | | }•  P«itb»rily  *>f  which,  as  di'tiiiqjruishcd  from  the  former,  is,  that 

gtnrret  by  ' 

ntun^r  it  contains  no  term  indepinident  of  X'  ( K'  bem|(^  a particular  value  of  ¥',  and  Y'  being  formed  from  X'  by 
tide^mvH.  ml^grating  — ( Then  the  sum  of  alt  the  quantities  X + Xi4-X,4-&c.  will  satisfy  the  equation 

— :F+^  I — jfK+ j substituting  X4-X,4-X,4-&c.,  in  this  last  equation,  instead  of 

X,  we  have 

which  is  necessarily  (rue,  because  it  is  the  same  as  the  sum  of  all  the  equations 

r.  . i . r ePX.  d i ^ r d«Y,i  ^ 

*•  -*^+rfr  I dC  I’  de~°*dx\  dC 

each  of  which  He]xirately  true.  Therefore  X>fX|  j-X,+  &c.  may  be  used  as  a solution  of  the  equation 
I : and  it  U more  general  than  X merely,  and  therefore  can  better  be  adapted 

to  the  circumstances  of  the  case. 

(292.)  In  the  problem  of  (274.),  Ac.,  we  have  found  C.cosit— mx*  for  a Holulion  of  the  equation 

-^^=F  + “ ^K+  I But  we  know  that  A,coa(n,f  — m, x + o,),  B,  cos (n, £ + m, x + 6i)i 

A,coe(n,£  — nqx+d>0>  B*coB(n,t +m,r+&,),  &c.  are  solutionsof  the  equation  sst^  |— ^K'+J 

provided  only  that  n?= jnt,  ^ Therefore  we  may  add  any  or  all  of  these  terms  to  C.cosi/— nui 
r*  +« 

for  the  solution  txrcajaon  only  to  add  terms  in  which 

n,=  i,  or  terms  in  which  mi=m.  The  nature  of  the  conditiunH  to  be  satisfied  will  determine  our  choice.  If 
for  some  given  iiutlant  of  time  n certain  comlitioii  is  to  apply  to  all  parts  of  the  canal,  the  coeflicieut  of  x must 
be  the  same  as  in  C.coa  il'-'mr ; that  ia,  oij  must  =m.  But  if  at  .some  certain  part  of  the  canal  u certain 

* We  uw'  indifferL'iitlr  the  *ine  or  the  cosibc,  u one  U ehxaged  ioto  (Ita  other  by  changing  the  origin  of  i or  t. 
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Tid««  &nd  condition  is  to  hold  during  alt  time,  the  coeffVcienl  of  t must  be  the  Jiame  as  in  C. cost/— m.r,  or  w,  must  =i.  TiHft  and 
The  following;  instances  will  illustrate  this.  , 

Seel.  IV.  (293.)  Problem. — The  disturbing  fmw  of  the  Moon,  represented  by  the  formula  H.cosif  — mar,  begins  to  net 
Theory  of  suddenly  when  fsO : to  find  the  nature  of  the  waves  produced  on  a canal : the  water  having  been  previously 
Warem.  at  rest. 

Subtcc.  5.  (294.)  The  value  for  X must  be  C.cnstt  — nu  + X,  + X,+  &<^< ' ^d  the  condition  that  the  water  was  in  iU 

Method  of  pusiliem  of  rest  in  every  piart  of  the  fluid,  and  also  was  actually  ut  rest,  when  f=0,  requires  that 
tuiOf  Uie  

free  Tide-  C.cosit  — mj+X,  + X,-hAc.sO  when  /=0  tor  every  value  of  s; 


Warn  and 
forced  and  that 
Tide- 

WoTM,  pf  ^ and  X*  which  can  satisfy  these  conditions  are 


— (C.coRii  — mr  + X,  + X,+&c.)ssO  when  1=0  for  everv  value  of  jr. 
at 


where  n*=gm 


r*+r^' 


A . cos (ni  — mjr •)> or)  and  U.cos  (nf-f  mf-h/3), 
The  conditions  now  become 


C coflm/4.Acos(--frtr+at)  + Bco8  (mx-h/1)=0. 
iCflinmJ“nAsin(— tiBsin  (m..f4-^)=0. 


Expanding  the  sines  and  cosines,  we  obtain  C-f  Acos  a -fB  cos  5 = 0;  A sin  a— B *in /)=0 ; iC+nA  cos^ 

— »iBcos5=0;  — uAsitia— nB  sin/^sO.  The  second  and  fourth  equations  give  AsinctasO,  ^ 0 ; 

.•Hi  1 .f  1 k (l-hn)C  — . (i — b)C  (i  + n)C  certain  in 

the  first  and  third  give  A cos  » = — — -i- , B cos5~  • Hence  X,=  — 1—  cos  nt  — mo’,  iiant. 

2a  2/t  8n 

X,=  — — cos  rit+mj ; and  the  whole  expression  for  X is 

— (i+n)C  - (i  — n)C  ■ 

C.costf— mr-'— cositf— fftT-h  — ■ cosnf  + mj*. 

2n  2n 


(295.)  This  instance  is  one  of  pure  curiosity,  given  <mly  as  an  example.  The  following,  prol»bly,  is  one  of 
real  application. 

Problem. — A canal,  the  water  of  which  is  acted  on  by  the  forces  of  the  moon's  attraction,  is  bounded  at  both  Canal 
extremities:  to  find  the  nature  of  the  wave.s  produced  on  it.  bouuded  u 

dX 

(296.)  The  condition  here  is,  that,  at  each  extremity,  X shall  =0,  and  — shall  srO,  whatever  be  the  value 

<if 

of  t.  The  second  equation  is  evidently  included  in  the  first ; so  that,  in  fact,  we  have  only  one  condition  for 
each  end  of  the  canal.  A moment's  consideratinn  will  show  that,  the  term  for  the  forced  tide-wave  being 

C.costf  — mx,  the  other  terms  must  have  the  same  multiple  off.  Let  the  value  of  X,  therefore,  at  the  surface 
be  assumed  = 


C.cos  -f  A.cosi/— fx-fof  4- B . cos  if -f /x  *f /3, 

where  i‘=:gi  ^ g.  Let  the  values  of  z at  the  two  extremities  of  the  canal  be  a and  6.  Then,  at  one  end  of 


lhecanal,X=C.co5if— ma4A.costf  — fa-fa+B.costf-f which  a to  be  =0  for  all  values  of  f.  At  the 

other  end,  X=C. cos  if —m5+A. cost/— f64’<<+B•<^us  tf  4>f6*f  5*  which  also  is  to  be  =0  for  all  values  of  /. 
Expanding,  and  separating  the  coefficients  of  cos  tf  and  sin  tV,  we  have  these  four  equations : 

C . cos  ma + A . cos  a fa  -f  B . cos  fi  -f  /a=0  j 
C.siii  ma  — A.sin  a— /a— B.  sin 
C.cosm6-f  A.co«  ■— (A'f'H.cos  54>/5a:0; 

C.sin  A.sin  a— f6— B.sin  0. 


Without  here  going  through  the  details  of  the  solution,  it  is  plain  that  the  conditions  are  satisfied  by  the  follow* 
ing  formula : 

Q _ 

X=C.cosi<— mx— r— ; r Icosif— m5.  sin  fx— fa— coa if— ma. sin fx—/5i : 

sm/(6  — o)  ' ’ 

which,  upon  multiplying  the  sines  and  cosines  together,  according  to  the  rules  of  Trigonometry,  may  be  pul 

into  the  form  C.cos  if— mx+A. cos  i/-fx-fa+ B. cos  i/4-/x+^?,  and  which  becomes  0 when  x=a  or  =6.  The 
first  term  of  the  expression  is  the  forced  tide- wave ; the  part  within  the  brackets  rcpres^its  the  free  tide- waves, 
which  may  be  conceived  as  the  combinalion  of  the  reflections  of'  the  forced  tide-wave  from  tnc  cuds  of  the 
canal,  and  w hose  speed  does  not  depend  on  the  speed  of  the  .Moon’s  change  of  place. 

(297.)  It  is  proper  to  remark,  that  the  condition  X=0  cannot  be  strictly  satisfied  at  all  depths.  For  in  the 
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ThIm  *nd  case  of  ihe  forced  tide-wave  the  value  of  X at  tliScrciit  depthn  de|>eiiiU  on  + and  In  the  ca«c  of  the  free  ' 
tide- wave  it  dej>end»  on  and  the'*e  arc  not  exucll)  In  the  J«une  prof>ortion  at  dilftTem  depth*.  It 

would  seem,  therefore,  that  there  must,  theoretically,  be  a breukint;  of  water  tm  the  ciKi.Ht,  in  conset|uencc  of  the  ' 
oscillaliun  of  the  thle.  But  when  the  wave  Is  of  very  Ioii|f  peritMl,  (as  Is  true  of  the  tide-wave,)  both  ^ 

and  + are  at  all  depths  sendbly  =2,  and,  therefore,  the  coiiditHin  X=0  may  be  considered  an  ratished  y 
at  all  depths. 

j 2att/  t 

(Otoir),(  observu^(  that  (f“*  — — - y 

, a j \ m w u 

nearly  =yX  nearly,  and  that  the  mrae  holds  when  I Is  put  fur  m,  ) is  y 

CAV  ' 

-Cwt^.sin  i<— mj+  : r-r  f cosi/  — mA.ww  U — la^cw  »7— ww.cos/t — lb\.  \ 

wn  (th*~ta)  * ' 

InthiecMc  It  may  be  inlercsllnjf  to  examine  the  value  of  this  expression  in  some  |mrticu]ar  cases. 

lurl^w  (299.)  Isl.  If  sin/6  — fa=0,  that  is,  if/6-/a=T,or  2»,  or  3ir,  &c.,  or  if  the  lenjfth  of  the  canal  U any 
maybe-  multiple  of  half  the  len|^h  of  the  free  tide-wave,  this  expression  becomes  infinite.  In  reality  the  wave  will 

came  in*  become  so  lar|t:e  that  the  amount  of  friction,  &c.  will  l)e  so  great  as  to  neutralize  the  moon's  force.  Tltis  will  be 
'**’  seen  more  clearly  in  the  next  section. 

Tide*  in  a (3u0.)  2d.  If /6  — /o  be  *anall,  that  is,  if  the  canal  be  shorl,  we  mnv  proceed  by  approximation.  Suppose  a 
eaaal  of 

«maJl  ex-  and  6 to  be  small  uuuntitics:  x must  also  be  a small  quantity  of  the  same  order.  Expanding  ain  i/  — »U‘ 
leul.  ——  * 

sin  Ix  — ta^  &c.,  ami  substiiuUng  for  the  sines  and  cosinea  of  the  small  arcs  the  senea  in  terms  of  the  arc,  and 
pretserving  only  the  hrst  power  which  remains  in  the  resulting  expreM<i(Mis,  we  find  the  following ; 

*r  ■ « m*—  /*  ■ 

Xarcos  j/.C.— ^ — .x  — a.b  — x 


Ttdn  aod 
Wave*. 


Sect.  IV. 
Theory  of 


Suboer.  5. 
Metho«l  of 
uxiae  the 
free  Tide- 
Wave*  and 
forced 
Tide- 
Ware*. 


'Hie  first  of  these  expressions  shows  that  the  hontontal  motion  will  Iw  greatest  in  the  middle  of  the  canal's 
length,  and  will  diminish  grailually  both  ways  to  the  ends,  where  it  is  0.  The  second  shows  that  there  is  no 
varialion  of  level  at  the  middle  of  the  canal’s  length,  but  that  the  variation  of  level  in  other  parts  is  proportional 
to  the  distance  from  the  middle,  elevation  taking  place  on  one  side  of  the  middle  at  the  same  titnc  as 
depre>.<don  on  the  other  side,  so  (hat  the  surface  of  the  fluid  remains  sensibly  plane,  though  incihied  to  the 
horizon.  The  law  of  motion  as  regards  the  time  is  (he  usual  oscillatory  law  expressed  by  cos  if ; but  the  mottoii 
of  every  particle  dtflers  In  this  res{>cc(  from  the  motion  of  particles  in  an  ojion  sea  nffected  by  (he  tide:  that 

' here,  the  greatest  horizimtal  displacement  happens  at  the  same  time  as  the  greatest  vertical  displacement ; 
whereas,  in  an  open  s»i,  the  greatest  horizontal  dLspUccnicnt  hupjiens  when  tlm  vertical  dtsplaceinmt  is  0,  and 
vicr  trrtd.  (IS2.)  and  (1S4.). 

1 (:I01.)  3d.  In  the  genera)  case,  if  we  take  (he  centre  of  the  canal  for  (he  origin  of  our  measures,  or  make 

a = — 6,  we  have 


X=C  cos  if  I COB  mx 
K=C4r  cos  if  |m.  sill  mi 


eoBmfr  . 1 « i . sin  , I 

TT— cosirf+C  Bin  If  { sin  m.r rr— stn/xs 

cos  /6  J I BUI  lb  f 


smft  . , 1 


I sin  mb  , ) 
-m  cosmx-i — r-.T-coa  fx>. 

sm  <6  ) 


In  general,  no  simple  meaning  can  be  given  to  tbe^te  expres-slons.  In  the  |)ofticular  ca.se  of  cosib  being  very 


small,  the  principal  term  of  R is  ~c«nif.- 


-sinfx^  which  shows  (hat,  though  there  may  be  many 


oscilbting  elevations  and  depreasions,  yet  nil  the  waves  will  be  of  a stationary  character  in  regard  of  space ; that 
all  the  oscillations  take  place  at  (he  Mime  time;  and  that  an  elevation  on  one  side  of  the  middle  happens 
at  the  same  instant  as  a depression  at  the  same  distance  on  the  other  side  of  the  middle,  if  sin  f6  is  very  small. 


then  the  principal  term  In  the  expression  for  K l»  ain  if. - 


-cob/x:  in  this  case  the  waves  are  Bla- 


Ticte*  io  « 
derp  fuit 


tionary  in  place,  and  all  the  oscillations  happen  at  the  same  time:  but  the  elevations  or  depressions  at  eijuul 
distances  from  the  mhidle  lowar<ls  both  ends  are  similar. 

(302.)  Problem,— A canal,  whose  waters  are  acted  on  by  the  forces  of  the  Moon,  4c.,  communicates  at  otie 
end  with  an  open  sea,  whose  waters  have  a tidal  fluctuation,  and  is  closed  at  the  other  end : to  find  the  circum- 
Btances  of  tidal  motion  of  the  waters  in  the  canal. 

(303.)  1^1  the  mouth  of  the  canal  be  the  origin  of  the  measures,  its  length  being  u ; let  the  elevation  of  the 
sea- waters  at  the  mouth  of  (he  canal  be  expressed  by  A.  sin  nf+B.  Then  the  conditions  to  which  our  expres- 
sions for  Xund  K must  be  subject,  are  these:  that  when  x=0,  K must  =A.sin  nf-t*B,  and  when  xssu,  X must 
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TMn  aod  z=0  for  uli  of  (.  SupiH]t»c«  ihcti,  that  the  \Tilue  of  X jci\en  by  the  solution  of  the  differential  equations  is  Tidei 

■>  C.cosnl— 'fhe  complete  value  of  X,  os  bcibre  (^96.)»  will  be 
of  ^ wl  — jpx  + D . cos  nt  - mx  + E + F . cos  ni  + on  + G, 

where  n*=ffm  ^ And  the  complete  value  of  K,  as  in  (29S.),  will  be 
Subsec.  fl.  ^ 

McUumI  of 
usiag  the 

free  Tide-  Our  two  conditions  therefore,  become  the  followinfr: 

Wave*  and  , 

forced  — Cpk.  sin  nt—  DmA-.sin  nf  + E + FmA'.sin  n/+0=A.slii  nf+  B 

Tide- 
Ware*. 


— Cpk.ain  nt  — px  — Dmk ,*iin  nt  — mx+  E+F»iif.ain  nf  + mx  + G. 


C.  COB  nf— pa+G,  cos  nf—ma4'  E + F.co*  wf  + 

Expanding  the  sines  and  cosines,  and  ei|uating  the  cucffkneiits  of  sin  »f  and  eosn/,  wc  obtain  the  following 
equations  fur  the  determination  of  D sin  E,  Dcos  E,  F sin  G,  and  FcosU : 

— CpAr-mA'.DcosE+tnAr.F  cosGrrActwB 
— mX'.Dsin  E-i- wA^.F  sin  G=A  sin  B 

C cos  pa  +cosfnu.D  cos  E + idn  ma.  D sin  E+cos  nui.  F cos  G — sin  rwu.  F sin  GsO 
C sin  pa— cusma.  D sin  E-|-  ««  ma.  D co«E— cos  ma.  F sin  O— sin  rrm.F  cosGsO. 

Solving  these  equations  and  substituting  the  values  so  found  in  the  expression  for  X,  we  find  at  length 

X—  , ^ — — sinnf+B.sinma— mx+Ccoanf— pxd — sin nf.  siiima— mx ^ — cosnf  — na.  cosmx  ; 

mk  cos  ma  m cos  ma  cos  ma 


from  which 
A 


CpA* 


Omit 


K= Btnnf-f  B.cosma  — mx  — Cn^.sinnf ->f>x4*-^^  sin n/.cogwm— mx—  cosnf  — <»a.sinmx: 

cos  ma  * * cosma  cos  mo  * 

which,  it  is  esisily  seen,  satisfy  our  equatioas  of  condition.  The  fntiowing  considerations  su::gesl  themselves 
from  the  examinatkm  of  this  expression. 

(SOI.)  1st,  In  a river  or  «ea,  such  as  wc  have  suppose^!,  the  expression  for  the  elevalinn  of  the  tide  is  by 
no  means  a simple  one:  it  may  be  represenli'd  by  the  combinatitMi  of  three  staliimary  waves  (of  the  nature  of 
free  waves)  an<l  one  progrcMiive  wave  (a  forced  tide-wave),  whose  conip<mnded  effects  cannot  easily  be  repre- 
sented bv  those  of  a single  wave,  even  though  coitsidereil  changeable. 

Q 

(305.)  2nd.  If  we  put  the  expression  far  K under  the  form  i*  sin  af—Q  cos nf,  and  make  — =;tan0,  then 
Kf  s/F'-PQ*.  sin  (nf  — 0),  and  (he  time  of  high  water  will  be  detennu»e<l  by  making  »fs;d4.90°,  or 
tan  n/=  — cot  0=  — ~ ; mid  the  whole  rise  of  tide  will  be  2 s/P*  ; Q*.  In  the  case  before  us. 


^ A.cos  B.cosma  — OTX  , . CpAr.cosmo-mx  CmX'.&inDj.sinmx 

— Cp*.cospx+-i^ i 

cos  nui  cos  ma  cob  ma 


_ A. sinR. ensma- mr  ^ , . CmX'. cos »a. sin  mx 

+Cpx.sinpx f . 

cos  ma  ^ cos  ma 

The  expression,  therefore,  for  nf  at  high  water,  as  depending  on  x,  will  be  one  of  great  complexity  ; and  that 

for  on  which  the  apparent  velocity  of  the  tide-wave  will  depend,  will  be  complicated.  It  does  not  ap{tear 

that  in  the  general  case  we  have  any  rea.**ou  to  think  that  the  tide  wave  will  ap{>enr  to  travel  always  in  the 
same  direction. 

(3d$.)  3rd.  If  the  tidal  ociciUaliuus  of  the  sen  be  insensible,  or  AccO,  the  remaining  terms  still  have  the  same 
kind  of  complexity  ns  in  the  last  problem.  But  if  cosma  be  also  very  Km:d),  then  the  expression  may  be 
reducetl  to  u single  term  multiplying  sin  m.r;  and  the  tidal  orscillation  will  consist  of  a slutiouary  wave,  or  a 
series  of  sbationary  waves,  in  nil  which  the  oscillatiuis  take  place  simultaneously,  and  In  which  the  hurixontui 
motion  of  the  jiarticleB  uul  the  vertical  motion  are  grentcsl  at  the  same  time,  or  vanish  at  the  same  time. 

(3U7.)  4th.  If  the  effect  of  the  moon's  forces  on  the  waters  of  the  canal  is  insensible,  then  C=0,  and  the 
- ■ 

value  of  K is  reducect  to  — .sin  /if-p  B.cosma—  mx.  This  shows  (hat  ul)  the  oscillations  in  different  parts 

cos  ma 

of  the  canal  take  place  nt  the  same  time;  or,  if  mn  ts  less  than  90*,  that  it  is  high  water  in  every  part  of  the 

canal  at  the  wme  time.  But  the  whole  rise  of  the  waters  cos  ma-mx  is  different  indifferent  purls  * 

cos  ma  . . 

ttoppea  BJ 

of  the  canal;  and,  if  ma  is  leas  than  90  , it  uicr^ises  from  the  mouth  of  the  canal  to  Us  termination,  l^e  * barrier. 
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Corresponding  value  of  X is  — ; .sin  (his  shows  that  the  CTeatest  horizontal  displare* 

mircoama 

ment  of  the  particles  occurs  at  the  same  lime  us  the  p-eatest  vertical  displacement;  and  the  whole  horizontal 
2A  — > 

motifw,  or  — ^ sin  wa—mx  diminisnes  from  the  mouth  of  the  canal  to  its  termination. 

milr  cos  mo 

(80S.)  As  this  invcMil^tion  npoHes  in  some  de^n’ee  to  the  case  of  various  ifulfs  and  river*,  it  may  be  proper 
(o  examine  how  for  it  is  modiAeil  by  Uiking^  into  account  the  extent  of  the  fluctuation. 

Problem.— A canal  is  closed  at  one  end  and  open  at  the  other  end  to  a tidal  sea:  to  And  the  nature  of  the 
tide>wave  in  the  canal,  the  elev-ution  of  (he  water  beitij^  supposed  to  bear  a sensible  proportion  to  the  whole 
depth. 

(3(H).)  The  equation,  as  in  (196.),  will  be 


‘nd«  In 
a river 
■topped  by 
a twrrier, 
when  the 

motion  of  where 
the  par- 
ticlea  it 

large. 


Title*  tod 
Wave*. 

Sect.  IV. 
Theory  of 
Ware*. 

Suhter.  A. 
Method  of 
Ufting  the 
free  Tlde- 
Waret  and 
forced 
Tide- 
Warea 


<fX 


-r* 


(PX 


.d*X 


dP  ‘ rfx* 

An  approximate  value  of  X is 
A 


. sin  mrf  + B .sin  ma  — mx. 


dX 


fRjt  COS  ma* 

Subslituliiig  this  value  in  the  second  side  of  tlie  equation,  as  far  as  the  term  and  proceeding  in  the  solution 

exactly  in  ihe  same  manner  in  (I9«.)  &c.,  we  find  the  fdlowlng  expression  for  X : 

_A 

mic  cos  ma 

A* 


X = - 


, siu  ma  — mx.  sill  mi^f  + B 

S . — 3 


i — sin  '2ma  — 2mx  — — x . co«  2ma  — 2m  x , cos  2m  r f + 2 H / 

\ !6m  lo  J 


A*  cos*  ma  [ 

+ <^{rH-x)  + i^(H— x) ; 

from  which  we  find  the  elevation  of  the  water,  at  the  place  whose  distance  from  the  mouth  of  the  canal, 
measured  along  the  canal-bank,  is  six',  to  be  represented  by  the  following  expression: 

— ~ — .cosma  — mjr*.ainmp/+  B 


+ i.— — T' 

8 A co^  ma  \ 


cos  '2ma  — 2mP  — cos  2ma 


A* 


.mx,  sin  2ma~2mr\  oosZmrt-fSB. 


In  this 


The  law  of  the  rise  and  fall  of  the  water,  at  every  part  of  the  canal  except  Us  mouth,  is  now  diircxent  from  that 
which  holds  on  the  supponitum  that  the  oscillation  is  small  in  proportion  lo  the  depth  of  the  canal.  But  the 
times  of  high  water  and  of  low  water  are  still  the  some  oa  before,  and  the  high  water  and  the  low  water  are 
there  still  simultaneous  through  (he  whole  length  of  the  canal.  The  second  term  of  the  expression  aUtve  is  cmistant 

timeetwo  for  any  given  place;  the  first  and  ihiril  may  be  reprwented  by  C.srnmrt<f  B + i)-cos2mrf-f  2B.  In  figures 
hJfh  water*  jy  j 

16  and  17  we  have  represented  these  expressions  by  the  ordinates  of  two  curves:  in  fig.  15,  — in  fig.  17, 

C 6 


at  erery 
tide. 


Caual  be- 
IVPWD  two 
ttda)  tea*. 


In  the  latter  there  are  two  high  waters  at  each  tide. 

(310.)  Problem.'— A canal,  on  whose  waters  the  action  of  the  moon  is  insensible,  communicates  at  both  ends 
with  tiilol  seas,  in  which  the  whole  rise  of  the  tide  and  the  corresponding  phases  of  the  tide  are  dilTereiit : to 
find  (he  nature  of  the  waves  upon  it. 

(311.)  The  elevation  of  the  water  in  the  canal  will  evidently  be  represented  by  a combination  of  free 

tide-waves,  of  the  form  P. sin  nf — mx-f-p-fQ.sin  «t-hm-r4.9,  or  of  a form  equivalent  to  this ; and  the  cim.stants 
must  be  so  determined  os  to  make  the  cievutions  at  the  two  extremities  of  the  canal  the  same  os  those  of  Ihe 
seas.  Let  a mid  6 be  the  ordinates  of  the  two  cxlremities  of  the  canal ; A. sin  (nl-pa)  the  elevation  of  the  water 
at  one  exlremitv,  B.sin  that  at  the  otlier  extremity.  Then,  without  going  through  the  whole  investi- 

gation, it  is  evident  that  all  the  conditions  are  satisfied  by  the  following  expression  : 

K= — . sin  niA— f/ur.sin  «(+■•+■  — - . sin  mt  - ma  .sin  rt(-f 


:i  mb  — mo 


sin  mb  — ma 


dY 


The  time  of  high  water  or  low  water  at  any  ])art  of  (he  canal  will  be  found  bv  making  -—=0,  from  which 

at 

wc  obtain 


. A cos  a.  sill  ffiA  — mx4-B  cos/6.  sill  mr— m/i 
tannr=  — — — . - —I- Z . 

A sin  a-  sin  mA— mx+  B sin/i.  sin  m e — mo  * 
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T<Jm  and  ^f' 

Wnret.  and  the  velocity  with  which  the  pha^  of  ht<;h  water  tniveU  aton<;  the  caual  s =: 

ax 

m AB  . ^ih  t — fi  . sin  mh^^ma 


” A*.wn*m6-mj^+B*.sln*m.r— wrt-pSAB»cjwa-/i.  sin  m/y— -mr,  sininx— m« 

8ul»^  5 This  cxwesskm  hns  the  same  sipi  for  all  values  of  j ; and  therefore  the  hijfh  water  travels  in  the  same  direction 
Heihod  uf  along  all  ports  of  the  canal. 

(312-)  The  eipre»tHimi  for  K at  high  water  is 


Corevd 
Tide. 
W »v*«. 


sin  «i6— nta 


A*.*in*m^i  — mx  + B*.  sin* mr  - ma  + *i A R . cos  a ~/i . sin  mA^fnx .sin  m j — f«-» } . 


If  be  nearly  =180®  and  a— small,  then  for  all  values  of  x which  make  mh  — ms  or  wx— mo  not 

very  dUTerent  from  00®,  this  value  of  K may  much  exceed  the  values  when  xsza  or  x=/i;  that  is,  the  rise  of 
tide  in  the  middle  of  the  canal  may  be  much  greater  than  at  its  extremilies.  The  velocity  of  the  tide-wove  at 
different  points  of  the  canal  is  inversely  as  the  si|Uirc  uf  the  rise  of  the  tide  at  those  point.H. 

It  is  to  be  remarked,  that  though  in  the  theory  of  the  tides,  (-135).)  &c.,  a and  /)  are  found  to  be  independent  TketlnK' 
of  «,  yel  m depends  on  n,  and  therefore  mb—mx  and  mr— mo  dcjicnd  on  ».  If,  then,  the  value  of  n aliera,  • 

the  tinle  of  high  water  determined  from  the  expre^^'ion  for  nl\  and  the  height  of  high  water,  or  K above,  will  be 
altered.  This  in  the  theorem  u>4sd  by  I.,apiac(%  attii  to  which  reference  is  motie  in  (121.).  p.>„d 

(313.)  The  general  expression  for  X,  corresponding  to  the  general  expression  for  Y (remarking  that  Y=~ 

wave-. 

nearly  I,  is 

— ^ _ ■ cos  mil  — mr.  idn  n/+a-h  — — - cosmx — mo.  sin  «/  + 4 

mA'.sin^  — mo  m^r.suimA-ma 

Thu  expresaton  vanishes  when 

. — A sin  of.cosmA  — mx+ B sin cos »u  — mo 

— A cosa.cos  m6  — mx+  U cos  |3.co«  mx— mo 

Thus  it  ap^rs  that  the  lime  at  which  the  particles  of  water  are  in  their  mean  horizontal  posiltoii  does  not 
coincide  with  or  bear  any  simple  relation  to  (he  time  at  which  they  have  the  greatest  elevation. 

TIte  greatest  value  of  X for  any  given  place  (to  which  the  greatest  velocity  of  the  {Nirticles  Is  proportional)  is 

A'.cos'mA  — mx+B*.cos*mx— mo  — aAB.ctwa-jS.cosmA  — mx.coftmx— mo|. 

mA’.sin  tH^->mo 

(314.)  If  one  of  the  seas  have  no  tide,  let  A=0.  Tlteii,  for  high  water  in  every  part,  taunr=cot/3,  or  the  Canxlbf 


high  water  is  simuitatieous  throughout  the  canal : the  elevatinn  is  — 


R.  sin  mx— mo 


^^n  mb  — ma 


; the  greatest  value  of  X is 


tvreeti  H 
luUt  wa 


B.  c*.a»nx^^f^^  or  the  water  moves  most  rapidly  where  the  canal  joins  the  tideless  »«i;  and  the  grcawnt 
mA.sin  tub — Md 

horizontal  dbplacement  occurs  at  the  same  inalant  as  the  greatest  vertical  displacement. 


Subsection  6. “Theory  of  Wcitei  on  Cemait  tthen  Friction  is  taken  into  account. 

(316.)  It  cannot  be  supposed  that  we  can  give  a theory  of  friction  among  particles  of  water,  and  between 
wafer  and  land,  which  will  pretend  to  any  great  degree  of  exactness.  Nevertheless,  we  am  give  one  of  very 
plausible  character,  and  one  which,  it  is  quite  certain,  will  reprei^it  generaity  the  effects  of  friclion.  W’e 
conceive  that  it  will  be  found  valuable,  as  agisting  to  explain  some  circumstances  of  the  tides  which  hitherto 
have  received  no  explanatitm. 

(316.)  It  is  well  known  that  the  resistance  to  bodies  moving  in  fluids  (to  which  the  friction  of  fluids,  running 
over  an  uneven  surface,  is  entirely  analogous;  is  nearly  proportional  to  the  s(|uare  of  the  velocity,  when  that 
velocity  is  considerable.  But  all  experiments  have  af^eed  in  showing  that,  when  the  velocity  is  small,  the  Prictlon 
resistance  is  greuter  than  that  whicn  H given  by  this  law.  In  tact,  when  the  velocity  Is  very  small,  the  •uppowi) 
resistauice  may  be  represented  as  nearly,  or  more  nearly,  by  supposing  it  proportional  to  the  first  power  of  the  "* 
velocity.  The  veUKtily  of  lide-currenti  for  the  moat  part,  is  m small  that  this  law  may  be  supposed  to  apply 
without  great  error  to  them.  And  it  possesses  l>w  very  great  advitiilagc  of  presenting  equations  which  admit  ieheiti. 
of  saiulion  with  comparatively  Utile  trouble.  We  shall,  therefore,  suppow*  the  friction  proiKirtional  to  the 
velocity,  an<!  shall  measure  it  \>y  /x  velocity.  Ami  os  the  velocity  (using  the  same  notation  which  wre  have 

(fX 

throughout  employed)  is  represented  by  and  as  the  friction  tends  always  to  diminish  ihe  velocity,  and 

therefore  acts  backwards  when  ihe  particles  are  moving  forwards,  and  acts  forwards  when  the  particles  are 

TOL.  V.  2 X* 
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Tide>  uvd  moviof^  backwards,  wc  shall  represent  the  force  of  fricUon  correctly,  In  conformity  with  our  suppocltion,  bv  the  TMn  tnd 

WsT^i.  ^ Watei. 

.xpre«io.,  -/ 

(317.)  Confining  ourselves  to  the  case  of  long^  waves,  and  supposing  the  rise  and  fall  of  the  water  to  be  ^ 

small  in  proportion  to  its  depth,  wc  shall  have,  from  the  equatiem  ^ ('236.),  — 

rf*Y  fP\  Bubiee.  6, 

— -F  + o*—  When  Wo- 

dx»*  Uon  I. 

where  k is  the  depth  of  the  water,  and  F the  whole  force  (independent  of  the  pressure  of  the  water)  which 
acts  upon  any  particle.  If,  then,  the  horitontal  force  produced  by  external  causes  U F',  and  the  force  p^uced 
dX  dX 

by  friction  is  — / we  must  for  F put  F*  — / and  llic  equation  becomes 


or  if 


di* 

(TX  ^dX  ,d*X 
rf'X  ,<IX  .<F\ 


Alto  fric- 
tion, 


IbTnti^-  (318.)  Problem. —-The  external  force,  tending  to  urge  the  water  of  a canal  forwards,  is  represented  by 
Uon  when  H.sin  it  — mx:  to  find  the  motion  of  the  water,  taking  frictiem  into  account. 

foliar  0^19')  As  the  motion  for  which  we  desire  to  obtain  an  expression  is  only  that  which  is  periodical,  and  hi 
is^nmiUr  the  period  of  the  motions  is  the  same  as  the  j>eriod  of  the  forces,  we  must  take  the  roost  general  expres* 

(otMml  ^hm  depending  upon  t'i  which  will  sutisfy  the  equation.  Assume  then  X=A.cos  if  + D.sin  if,Aand  B wing 
k»rc«i,  and 

functions  x to  be  discovered.  Then  ” = — lA.sin  if+t'B.ctwt/;  •^=— I’A.costf— I’B.sinifj  — 

. cos  iV-t-  tf.  Substituting  these  in  the  equation,  and  putting  for  F'  iU  value  H.shi  if— mr,  and  ex- 

panding the  aine, 

— i'*A»costf— i*  B.smif=l!.cos  mx.  tun  d— H.smmji,  cosd 
+ /i  A.  sin  i<— / • B.  cos  If 
* .d*A  . ,d*B  . . 

+ P TT  + - sin  If. 

ajr  ar 

As  this  equation  is  to  hold  for  all  values  of  if.  It  will  be  equivalent  to  the  two  following: 

d*A 

— t’A=  — H. sin mx—/i  B + if^ 


From  the  former  of  these, 
therefore 


— t*B  = Il.cusmr-h/t  A + i"* 
. d*A  , 


dx" 

dx*' 


/» + H . sin  mx 

dr 

..rf*B  .rf*A  ,f/*A 


0) 

(2) 

(3.) 

(4.' 


Multiplying  (2.)  by  /i,  and  transposing  its  terms. 


/ir*  Il.coa  mr. 


Multiplying  (3.)  by  i* 


Multiplying  (4.)  by  »• 


/•’B= 


Adding  together  the  three  laat  equations, 

+ 2 (•'+/■*'’)  A+  (r’m'-i’)  H.sin  mx+fi  H.c 


Dlff.r.ntl.l  (320.)  The  equation  just  fuuntl  U one  erf*  which  the  solution  is  well  known.  Its  most  general  expression  is 
LeUhclourrootsoltheequalionO=t!‘e‘+2e',’i»+(i>+/»,-*)hc  +piq  : (it  is  easily  found 

ctont!'  .V  . , , /•  , i*  , /ft*+/’t*\  , 

‘““‘P-  2 — 2e*'^'V  P“‘ nvi+/»  H.cosmr, 
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Tidet  «nd 

WkTCA. 

Sect.  IV. 
The  or}  of 

W*T*t. 

Subwe.  6. 
When  frio- 
Uoa  b 
taken  into 
aoroucU 


Tlien  the  expression  for  A is 

cosox  f — { s"^'.cos*9jf  — f i^.cos^x.  M. 

V*  'J.cos’^xJ.  ’J.cos’gxJ,  ^ 

the  ritfht  hand  integration  being  performed  first,  an<l  arbitrary  constants  being  added  at  each  integration.  But 
without  going  through  the  trouble  of  this  integration,  remarking  that  the  part  depending  on  the  arbitrary  con- 
stants will  have  the  form  Ce^.  cos  ox  + C<^.sin  qx-\-C**S'^.  cos  gx+C"^r^.  sin  (fX  (which  may  be  proved 
more  easily  by  substitution  in  the  tnree  first  terms  of  the  differential  equation);  and  remarking  that  the  substi- 
tution of  in  the  three  first  terms  will  produce  (m*  u*—2/n"u*i'’+ I*)  *”*  *”^ ; we  easily  find  for  the 

cosmx  'cosTOx’  *' 

complete  value  of  A 


(I’-r*  m*)  H 


1 sin  ms- 


/»H 


»•  ra-— 2o' m*  1’+ 1‘+/‘  i’  f m‘  - in'  m*f+i'+f'  i* 

cos  7x-f-C'f^.  sin  ^x+C'’ . f”'“.  cos  ^x-f-C'".  i 


, sini^x. 


Solation  of 
diflerentisl 
equation. 


(321.)  SubslituUng  this  value  of  A in  equation  (3.),  and  reinarkitig  that  ^ ^ cos  qx)+i^.^  . cos  qx= 

<r»  {(j;*!,**  — i*)  cos  ^x— 2e*p^  . sin  fx} : which,  on  putting  for  p and  q their  values,  is  reduced  to 
— /iV'.sin  ^x;  we  obtain 


fi  n- 

^ ti*  m*  — 2a*  m*  i'  -f  t*  -h/*  e'* 


eui  mx— H sin  mx— - 


B=- 


m«  — 2o*  m*  »*  -b  I*  -by  • i* 

+/i  {— C.r*.  sm«/x-bC.<^.  cos  ^x-f  sin  qx— cos  qx}, 

-/iH . (i^-v*m*)H 


2u*m*t* -f  *♦  +/*»• 

— C.e^.  sin  <yx-fC'.i''.  cos  qx-^C** .s~** . sin  qx  — cos  ^x, 
and  finally  X=A  cos  sin  if=: 


-(t‘»-f*mnH 


/.H 


^cos  i7— mx-f  f*'  {C.cosif-f  ^x+CJ'.anif-f-^r} 
-J-r^  {C",  cos  C"\sin  i7  — ^x}. 


EipreMioQ 

fbrdia- 

idscetnenl 

ofpartkles. 


yit  shall  now  proceed  to  apply  this  expression  to  some  particular  cases. 

(322.)  Problem. — To  find  the  expression  for  the  disturbance  in  a canal  of  indefinite  length,  or  one  returning  Cansl  «up. 
into  itself  (as  a canal  surrounding  the  earth).  iMMcd  ia. 

Here  it  is  plain  that  we  cannot  luve  any  of  the  terms  multiplying  and  f"*',  because,  in  the  case  of  a returning  o* 

canul,  these  terms  would  have  different  values  on  returning  by  a different  number  of  circuits  to  the  same  spot. 

Htiiice 


X= 


-H 


’'O-sin  U-mi+fi.am  K-mr}. 


If  tan  Dx: 


I*— e*m** 


-H 


-7K<w  »iT+7vi 

Upon  this  we  have  to  remark  os  fullow.s  : 

(323.)  lal.  This  expression  never  liecomes  infinite.  It  is  greatest  nearly  when  P— p*m*=0,  or  yi:7n*=U. 
Then  D=9(/*,  and  the  exp^es^ion  for  X is  -y-r  cos  tf— mx,  which  is  very  large  if ^is  small. 

(324.)  2nd.  The  expreasiun  for  X is  always  less  than  that  which  is  obtained  by  making  f the  coefficient  of 
friction=0. 

ax 


(325.)  3rd. 'The  expression  for  V,  the  whole  depth  at  any  point  in  the  disturbed  state,  is 


nearly,  and  tbo  fluctaation  in  height,  or  R,  is  therefore— 

ds 

-hnH 


= J.  ((■'-«*  ■"■).co«<<-mJ  -/» . tin  a - mj} 


2 > 2» 
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"^Wa*™**  maximum,  or  H is  high  water,  when  ii  -mjr  + D=»,  or  when  /=  The  force  at  the  point  in  w«tm. 

Tideiisc-  nueslioii  vanishes,  ami  the  force  on  each  side  tends  to  draw  the  water  towarih*  the  place,  when  Cemse- 

hf  friction  e “ D o'feiu 

^ i]uenlly,  high  water  follows  the  lime  of  the  force  iraiiishing  by  — - — . As  the  interval  between  high  water  oimI  g ^ g 

IT  % i-  ' When  fric- 

low  water  is  it  appears  that  high  w'ater  is  the  next  conspicuous  phase  which  follows  the  evuncsceuce  of  torces.  tioa  i«  * 
t taken  into 

yy  r account 

(326.)  It  appears  here  that  high  water  is  ace#/er<ife(/  by  ine  lime  nearly.  If  then  there  were 


two  forces  acting  at  the  same  time,  one  depending  upon  i7  «->mx  and  the  other  drpemliiig  upon 

for  the  tide  depending  upon  the  former  would  be  accelerated  by  — — — ^ and  that  depending  upon  the  latter  by 
■ tiJeof  ^ 

— ff* — 3 — t-  The  tide,  therdbre,  depending  upon  (i— *'')(- nu:  would  be  more  accelerated  that  that  de- 


pending  upon  ii^frtrby 


2/1  * 

V — .7H — i— — r-i»  o*’ (»f  *"  be  small)/x  tT5'  If*’— besmal),  this 

(i— i')*  — e*m*  i»  — ©•/»*’  (r-r’«*)* 

may  be  large  enough  to  be  very  sensible.  We  shall  hereafter  find  that  this  conetusiem  is  most  important. 

(327.)  4lh.  If  the  water  be  so  deep  that  r^m*  nr  gkm*  is  greater  than  i*,  the  fluctuatioii  in  height  or 

— , — 7—5^ — — i*y. cosi(—i»r+/i. Hint/— mrl.  Making  tan  D'=  , — =,  this  becomes 

— — — .... — cos  — >iix  — D'.  This  is  maximum,  or  it  is  high  water,  when  if  — r/tr  — iy— 0,  or /= 

which  follows  the  lime  of  evanescence  of  the  forces  by  In  all  case.s  therefore,  the  conspicuous 
pliase  which  next  follows  the  evanescence  of  forces  is  high  water. 

(32^1  ) 5th.  Suppose  the  coefikient  of  force  to  be  variable  and  eijual  to  H + H'.cos  i%  i*  being  small.  Then 

Coefficient  *be  force  =(H  + H'.cosiT)  .sin  — sin  if — mj+ ^ wn  (i  -t-i  ) (i— f)  f — mr,  and  the  ex- 

of  farce  . f t-  t * 

cappmed  Htessfum  for  K is 

{ (<’  - m') . TOS  U-mx-f  i . 6i» 

{ t (i+n'-v*  «.■}.«<»  « + o (-..u -/(.+.■  >.  «n  «+o<-».r| 

Suppose  / so  small  that  its  square  may  be  negl«;tet!.  Then  K becomes 

A.17/11  4trmII  . . 

— i — jT'i  If— mj‘+7~-T-  ,vi  li-fni 

1 imH'  . TT": — tt: — : — . I + 


• -•77-: ; -r» ; — ; Ct»*  (*  + **)  < — m.T  + -.  TZ r-STX 8»*t(»  + f)  I” 

2 {(t+*')}“-*^«  2 {(/-fiT-ebn'}*  ''  ^ ' 


If/i/H' 


* 1 I A* /*(i  — I*)  wiH'  — TT-T 


— I ) l—mj. 


Expanding  these  expre%«ioiis  to  the  first  power  of  i',  and  umiuhtg  the  genend  multiplier-  the  whole 

c— trm* 

may  be  put  in  the  following  Ibnn  . 

ir*  ...  ..  !i'  I'(3i'+r»«i*)  . 


{ - H U //jeostf-mx 

t . II'  . ft  H'  fi  . 1 . , 


(329.)  On  any  given  day  (in  treating  of  the  tides)  I'f  may  be  consiilererl  nearly  consUmt.  Regurding  the  co- 
efficients of  cos  If  — mx  and  sin  if— rlx  therefore  a.^  constant,  (he  greatest  elevattuu  and  depreshion  of  the  water  on 
that  day  will  be  expressed  by  the  Kquarc  root  of  the  sums  of  Uieir  squares.  Expanding  the  stjuares  on  the  sup- 
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7H<lci  and 


IV 


WavM.  position  that  — is  small,  and  taking  only  the  6rsl  power  of  — , the  6rsl  power  of/,  the  first  power  of  T,  and  the  w 

Sect  IV.  combinaiKMi  of  these  first  powers  (a  process  which  is  leptimate  for  showing  the  combined  elTccI  of  frictiem  and 
" variable  coefficient,  although  the  square  of  any  one  of  these  quanliiies  is  rejected),  we  have  for  the  square  of  clc 
vation  or  depression 


Tides  nnd 


Subtcc.  A, 
WbcD  frio 
tion  is 
taken  into 
teeoutit. 


«+*/  ji'  ^,-4/ 

and  Iht  expression  for  the  greatest  elevation  or  depression,  restoring  the  factor,  is 

I.  H'  , „ H'  i'fi’+r’m'f  . 

{ ‘ + TT  ■’'}• 

The  day  on  which  the  rise  or  fail  Is  grealest  is  determined  by  making  the  quantity  within  the  brackets  maxi- 
mum, or  making  cos  i'l+  sin  I'f  maximum.  This  will  be  when  tan  I'l  or  i’r  z=^! 

^ ^ ^ ^ ft’—  p’ 

when  t = “ grealest  when  f=:0.  Therefore  the  greatest  tide  follows  the 

greatest  force  by  the  lime  This  appears  to  us  an  important  result,  and  one  which  no  other  theory  has  Oreswt 

obtained.  The  equilibrium-theory  of  tides  necessarily  makes  the  tides  to  be  greatest  upon  the  some  day  on  which  *0™'  tit" 
the  force  is  greatest.  Lapkice's  theory  (93.),  and  the  theory  of  waves  in  canals  without  friction  (^S.)  give’""**'*" 
the  same  result.  But  here  we  find  a retardation  accounted  lor  by  friction ; and  moreover  this  rctardUioii  is  con-  ia'font'’ 

siderahle.  For  the  alteration  in  the  time  of  any  high  water  was  found  (320.)  to  l>e  — , or ^ : here  the  re- 

'C-fc*  *)  * V—v^nV' 

tardatiem  in  the  time  of  the  greatesl  tide  fa  or  fa  equal  to  the  alteratioti  in  the  time  of  high  water 

^ jn"‘  **  much  greater  than  it*m*  or  gktn\  or  when  the  depth  fa  not  much  less  than  that  in 

which  the  free  wave  would  move  as  rapidly  os  the  force.1  wave,  this  multiplier  may  be  considerable,  and  (for  the 
tides)  the  retardation  may  amount  to  one  or  several  days.  ' 

(.330.)  If  the  term  11=0,  or  il’the  coelBcient  of  force  be  merely  H'.cos  ft,  the  expression  Ibr  K is 

^i( ! > «‘-'0  . Ai+O  ..1  r^ 

kmW  if  1 1 \ / rti  — i')  /7i4.H  \ k 

~ l\  “ (r=OT=^W+(i  + ,-)'-oWj  + (,Ui-iT-»V>>r+  U'f+i-)«-e»n.'}V°'”  '''} 

If  if  be  small,  this  fa  nearly 

i V.  ..iW+D*m*)  . ..1  

-cosw-y.-^-,-— - si«  .'/|  co,fr_m* 

/ —2m'  , „ fi  ^ \ - 

+?wwi,*-rw  *'+fC7;;r>  ™ "} 

The  square  of  the  elevation  or  depression  upon  any  day  (regarding  i'l  as  constant)  is  the  sum  of  the  squares  of 
the  coefficieni-s  of  cos  if-  m-r  and  sin  fj—mx;  which,  omitting  the  factor  and  taking  only  the  firs4  power 

of  / is 

■ -4.4.  « ,s  - |2r(3«*+F*oi*)  4jV  1 

of  which  the  second  term,  as  de|)endi:ig  on  the  square  of  f is  to  be  omiMcd.  Thus  the  expression  becomes 

cos  1 <-»■/. r sm  I < cosi'i 

«'  J -I  J COB  2i*i-/‘-^‘  sin  2i'i : 

(r  — oVn*)* 

whonc  maximnm  value  occurs  when  tan  2i7  or  2i'<  =s or  f— ^ n-,  before 

(r— r^«*)'* 
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(331.)  It  h to  be  remarked  that  the  slower  the  recurrence  of  the  tide  is  in  proporliun  to  the  space  which  it  Tides  sod 
passes  over  (that  is  the  smaller  i is  in  proportion  to  i*m),  the  greater  Is  the  retardation.  Tlius  the  lunar  tide  is 
more  retarded  than  the  solar  tide. 

We  shall  now  consider  some  cases  in  which  the  limits  enter.  Theory  of 

(332.)  Problem. — To  find  the  nature  of  the  tide*  propa^pited  up  a river  of  indefinite  length  communicating 
' with  a Uilal  sea,  friction  being  considered,  but  no  ImUI  force*  Wing  sup{iomi  to  act  on  the  river.  ^ ^ 

Here  we  must  lake  the  general  solution  of  (321.)  on  the  supposition  that  the  force  U 0,  and  we  find  for  the  vt'fam 
^ general  c&presMun  for  X,  tiooU 

«^{C.cosi/  + iyir+C,sm  +f*^  {C'.cos  il  — i/— 

where  p“  and  9*  have  the  values  given  in  (320.). 

As  wc  suppose  our  wave  to  be  propagated  from  the  sea,  and  to  meet  with  nothing  which  reflect*  it,  we  must 
take  only  those  Uriii*  which  depend  on  it-^qr,  and  therefore  X becomes 

{C*'.ci»8t(— 9c— C'".ainif— 9x}. 

d\  __ 

From  this,  •^=«-^j(—pC"+i,C'0.co»i/—./jt+(9C' 

JV  

mid  K = —*^  nearly  =Ar^.  {(pC'^— 9C'^).coe  i(— 9X+(— 9C"— .sin  it— 9XJ. 

At  the  »ea,  or  where  xs:0,  this  becomes  k {(pC'-^qCf'y.CM  it4-(  — 7C''’-pC'"^.sinit}.  If  we  suppose  the  tidal 
elevation  of  the  sea  to  be  expresserl  by  A. sin  «(,  we  must  have  k(pC^ ^qC")ssO^  *(— 9C"— pC"')=:.\. 

Substituting  these  in  the  general  expression  for  K, 

K=Ar'^.sln  «/— yr, 

« and  0 having  the  values  obtained  by  putting  « for  t.  And  C"=5  rr~ • therefore 
^ *</>  +9) 

These  expressions  indicate  a wave  whose  vertical  elevation  and  horizontal  motion  of  particles  dimluish  coDtinually 

dX 

an  it  travels  up  the  river.  The  value  of  ~ or  the  velocity  of  the  water  i«. 


The  flow  Now  high  water  occurs  when  rin  nf— gx  has  its  greatest  positive  value,  or  nf— 9x5^90®;  the  next  mean  eleva- 
rruei 

bef  we  the  tion  will  occur  then  when  nt-9t=180®;  at  this  time  the  velocity  of  the  water  = — — r — =.r^.p;  or  the  water 
w.terhM 

dropped  ^.jj|  flowing  downwards;  and  therefore  the  direction  of  tide-current  change*  sooner  after  high  water  than  if 
hpi^bt!”  there  were  no  friction. 

Tid«  Id  a (333.)  Problem. — To  find  the  nature  of  the  tide*  in  the  river  when  there  U a barrier  at  a certain  distance  a 
rirer  from  the  mouth ; other  supposition*  being  as  before. 

■topped  by  ||)  ihi*  case,  taking  the  general  solution,  we  cannot  reject  the  first  terms,  because  there  may  l»e  a reflected 
*o^de^'  wave.  And,  moreover,  without  taking  these  first  terms,  we  shall  not  have  a suf^ient  number  of  arbitrary  constants 
ingfrtetion.  conditions.  These  conditions  are,  that  when  x— 0,  K must  = A sin  nf,  and  when  x=o,  X must  =0 ; fur 

all  values  of  t Assume  then 

X=f**  {C.cu»il  + fl'*'+C*.smi(Hr9Jc}+*^*{C''.co8il— 9T  — C"'.sin  if  — 9X} 

K=  — — faf"  {(pC  + 9C').co8  1Y+9X-K— 9C  ^ j;C’).sini/+9x} 

—kg-^  { ( — pC"  + 9C'") . cos  iV— 9 r + (9C"-h  pC"') . sin  lY  - 9X  J. 

When  x=0,  K become* 

— k {(pC+9C').cos  lY-f  (-9C+pC').sin  lY}  — * {(— pCy'  + 9C'").cos  lY-f  (9C"+pC^")-®bi  frj. 

The  first  condition  therefore  requires 

i=n 

pc  4-9C'— pC’*-f-9C"'r:0 
-*l-9C+pC'+9C'-+pC"}:=A. 

The  second  condition  ret|uires 

I C.co*  9ad-C.Bin  9fl|  + f“'*.  {C'^.cos9fl+C'^.sin9o}=:0 


(—C.sin9ti  + C'. cos  9(i}  + f^.{C^. *11190  — C"'  cos9a|=0. 


Digitized  by  Google 


335' 


TIDES  AND  WAVES.. 


Tide*  and 
W»TCt. 

IT. 

Theory  of 
VVavc^ 

RuIwac.  6. 
When  fric- 
tion ii 
taken  Into 
account. 


Determialiif;  from  the  last  four  equaliona  the  valuta  of  C.  C’.  C"  C"‘  and  sul»ili..iin.r  .1...... 

for  X and  K,  wt  find  v,  a. , i.  , u , and  suOMitutm?  thtm  m Iht  exprrsaona  Tid«  ...d 

^ Wovea* 

'‘^/f75=+i-^+2t'S;^ X {fT-r*. sin  1/+,X_E+ f-  ". aln  i~gj^ j ' 


where 


a„„  p ^290  ain  2oa 

r*^+C08  220*  *“  I— +CO8  2^’  ‘•'‘‘■'''ore  E+F=2j«, 


Putting  the  quantity  within  tlie  brackcta  under  the  form, 

coa  it  X {e'-^.ain  yTTFl+sh.  it  x {r— .eoa  qx^+P-^-.e,*  ^TTf} 

= P.co..U«,ain.=^PW.|^^„-^  00.  Sin  it|. 


Olid  mAking  ~ = tan  D,  this  become* 


and,  aubfltituling  for  P and  Q, 

. 

\r  *^  + <"^  + 2 CIM  2.^ 


Vl”  + Q'.coBrt-D; 

‘^  + 2 cos  3oa  — 2ojr  

— X cost/  — D, 


(^At  any  given  point  of  the  rher.  the  greatest  elevaUon  or  depreseimr  of  the  water  i.  the  coefficient  of 
COS  t/  — D.  This  coefficient  cannot,  with  anv  values  uf  r nnri  » ke>  ;.vn.„*a 

found  differs  from  that  found  in  (307.)  wUhout  friction,  "^e  nume  atorrf  "7 

when  4q .sin  i,a-Sqj:»  greater  than  2p  ; which  differs  from  the  result  of  (.307.).  The  lime  <' 

of  high  water  .1  any  place  will  he  determined  by  making  f=?,  and  the  reciprocal  of  the  velocity  with  which  the 


q'E 

phase  of  high  water  travels  up  the  river  will  be  i.^.  Since  Un  D=«  Puuing  for  P and 

0 their  values,  we  find  for  the  reciprocal  of  the  velocity  of  the  phase  of  high  water, 

1 V(4''’  *~-P>--)+2p..in^i-:^ 

I £*"“**  + «— ■*•-+2  coa  2^0 

This  qnanUty  is  always  positive  (for  even  when  2qo-2,x=^.  which  give,  the  second  term  it,  greatest  nega- 


tiv.  value -2p,  the  two  first  terms  =,(e-  -."T)  = Ssy+&c.\  Thus,  in  all  cases,  there  isa  wave  rolling  up 
the  river.  This  result  is  different  from  that  of  (307.),  as  found  without  suppoang  friction. 


travel!  up 
th9  river. 


(335.)  The  value  ol  X,  found  in  the  same  manner,  is 
A 


when 


V(p‘+?J7^+<“'"+*  cos  2qo)+<‘^'"-“*  ^ COStt-qx-H}, 

Uu.  2»o+9»^.sin 

7+pi-.iun2qo+qj-.<»82qa  ’ -2f^+p^.»m2qa-,]i*^2fa 


Putting  the  quantity  within  the  brackets,  or 


cos  gx(r^.cosqj— 0-s--r'.eos  9x+a)-Hu  i/x (!■“-". sin  jx— Q+t”-''  sbi 
into  the  form  ' 


P'.cos  i<— Q'.sin  i<=  ^P'*+(}».cos  it  + D',  where  tan  D'=^, 
and  remarking  that  H — Gse — 2qa,  the  expression  for  X becomes  ^ 

A /e---+e-— »-2cos  i^a-2«x  - 

*V  (p"+q*)  (•— +X-**+2  cos  2^0)**“'**+®'- 

Tbe  time  at  which,  for  any  given  place,  the  water  has  its  greatest  horiamtal  displacement  up  the  river  („,  the 
time  when  the  flow  ceases  and  the  ebb  commences)  is  therefore  But  we  have  fouud  for  the  time  of  high 

water  llierefore  the  end  of  6ow  follows  high  water  by  — 
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Tid«a  and 

>V  ftTra. 


Enel  of 
fiow  foU 
low*  hi^h 
water  rerj 
aoon. 


TiiUa  tu 
a rnivnl 
houudetl  at 
l-o|]i  «od-, 
entiaMcr- 
in^  friction. 


Tlw  tidal 
tnotlon  U 
(Tvaler  at 
ike  end* 
than  in  tho 
middle. 


Now 


tan  (D'+  D)s= 


r'Q  + pg* 
pp  -gg' 


— — wn  29a— 27.r  tan  E — O 

EZo  + asin  27<i— 27J  * 


Puttins:  for  Urn  E om)  ton  G their  vuiues.  it  » easily  found  that  Um  E">G 


P. 

7 * 


therefore 


Tide*  and 
Wavea. 

Sect.  IV. 
Theory  of 
WtT««. 


ton  (-D’  - D)  =lg:r.r  itT— V, 

o»  _ + *2g . sin  29a  - 29X 

Ihith  numcTutor  and  denominator  of  this  e\pre«sion  are  poidUve.  and  therefore  the  end  of  flow  fUlou-*  hiich  aroouni. 
water.  But  near  the  mouth  of  the  river  jg  retiuced  to  £*'■*  — nearly,  which  is  larjrc,  and  the 

numerator  is  therefore  lar^,  or  the  end  of  flow  follows  high  water  by  a considerable  lime.  Near  the  barrier. 


Sob«ec.  6. 
When  flip* 
lion  ia 
lak<>ti  iDt'i 


— becomes  4(pa— px)  nearly,  anil  sin  29a  — becomes  2<fa-“'2qx  nearly,  and  the  iiomemtor  is 
therefore  very  small,  or  the  end  of  flow  folluw*!*  the  high  water  very  closely. 

(33fl.)  Problem.— 'i*be  external  force  II. sin  ii — mx  acts  upon  the  waters  of  a canal  which  is  bounded  at  both 
ends:  to  And  the  motion  of  the  water,  taking  friction  into  account. 

Here  we  must  use  the  general  solution  of  (321).  It  gives 


X = L.cosit-*inx+  M.sinit— mx+«^{C.cosit  — 9r  + C'.s4iii/  + 9x}+r^  {C^.cos  il  — 9X— C''^  sin  if— 9x} ; 

where  L,  M,  p,  9,  are  the  constants  whose  values  are  to  be  found  In  (320.),  and  where  C,  C',  C^,  C‘'\  are  arbi- 
trary. Jjct  a ami  be  the  two  values  of  x at  the  boundaries  ol‘  tlie  canal.  Then  the  conditions  by  which  the 
values  of  C,  C',  C",  are  to  be  determined  are  that,  for  alt  values  of  f,  X=«  when  x=a,  ami  when  r=/8. 
(337.)  The  elimination  presents  no  dilhculty,  and  leads  to  the  following  expression.  Let 

co!<‘^/a-2V>S+«'^*^=R;  X = 


cos  U—mt 

L 

+ |^(— if-i-9X  — wa  -oo  + *^”''-  co*if-f  94?— 2//a-fl^”'*.cos  if-|-9X— ma4'9a*~29/t 


COB  i(  + 9x— mj8  — 9|j) 


+ ^(— <*“*^“*^'.sin  1/+9X  — ma— 9a  + *^'^.sin  i/-h9X— 29a— i<+9x  — war+ 9a  — 29/i 


+t(-f 


*■♦^.8111  tf-i-yr— fn/j— 9/i) 


.cosfi — 9X— m«-l  9a  +r^*'^.cosif — 9x  + 2^  — cor  if  — 9X-  mo  - 9o+29>i 


— CiM»  if  — 9 r — HI/ J + qfi) 

+ -g-(  — tf— 9X— 9r+29«  — m/i— 9jS  + f“^'^''.Mn  it  - (ft  ~ + 

Rin  If— <yx— m^+9>?) 

from  which  the  expression  for  K will  readily  be  inferred  by  observing  that  Ks — ; and  tluit 

ox 

— COS  fc+9x)=  — ii:.«^"^.(pcos  fr+9x— 9 sin  64-9x)=r  — AV«*+9*.f“’*.cos6-}-9r+c,  where  tan  c=‘i. 

ox  p 

The  application  of  c is  the  same  throughout  (since  — p is  accompanied  by  — 9)  ; but  for  — p,  the  sign  of  the 
multiplier  s^yp-f-9*  must  be  changed. 


(3.38.)  The  purport  of  this  expression  will  be  best  understood  by  examining  the  state  of  motion  of  the  water 
at  the  middle  of  the  canal  and  at  one  etid,  its  length  being  supposed  conBiderabie.  Suppose  a >jS  ; the  value  of 

the  divisor  B will  be  nearly  First  suppose  ; then  ; when  divided  by  B the 


quotient  will  be  ; and  us  «— /3  is  large,  this  term  will  lie  small.  In  like  manner  all  the  other  terms 

will  be  wnall ; and  thus,  near  the  middle  oi  the  canal,  the  expressions  will  be  reduced  to  their  6r»l  terms, 

X=L.cos  if-mx+M.sin  if-mx,  K=— AmL-sin  |7— mx  + AmM .co« 


which  are  the  same  as  tf  the  canal  were  indefinitely  long.  Secondly,  suppose  x=a ; then 

when  divided  by  B the  quotient  is  1 ; this  term  therefore  i»  sensible  ; but  po  other  term  is  in  the  same  predica* 

ment.  Hciicts  near  the  end  of  (he  canal,  we  have  only  to  consider  (he  following  terms  in  X ; 

L.cosif— mx4  M.sin if— mx  — ^E^^  ’*^-cosif 4-9x— ma  — 9a  — ^ ,7+^j _ — 9 2 ; 
from  which  (remarking  that  p is  stnall  and  9 is  rmt  sniall). 


t 
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ktjL 


K=r— = — ^L.sin  |V— mj-j-tmM.cosi(— mx— it-^qx—mx—qv 

+ ^'"■''‘.cos  il+ijx—niit—qa. 

PuUini.  a for  T and  for  B,  thl»  brcomes 

K=  — IL(»i+7).sin  iV— ma  + AM  (m  + ^).cos  it  — ma, 
or  the  verticul  thlc  at  tKe  end  of  the  canal  is  greater  than  that  in  the  middle  in  the  proportion  of  m+7  : m. 

(339.)  The  solution  which  nppiicd  to  the  several  Problems  which  we  have  just  terminated  was  fuuiidetl  essea<  AdiiTcrcnt 
liaily  upon  the  assumption  that  tW  motions  of  the  water  recur  with  (he  t«n>e  nittgiiHudc  when  it  has  chmip:ed  by  of 
2t.  But  it  may  hapi^en  tlial,  even  if  there  nre  oseillutions,  ther'  may  not  recur  with  the  same  magniludc,  but 
may  continually  decrease.  This  assumption  will  not  uflccl  that  part  of  the  solution  la  (321.)  which  dei>en(ls  on 

aiu  — mx  and  cos  it  — iwx ; butitwUl  aflecl  the  tcniis  which  are  multiplied  by  arbitrary  constants.  We  shall 
now  undertake  this  investigation.  To  find  whether  the  equatioit can  be  satisfied  by  the 
assumption  X=C.s"'^“.CO!»w/+trx+C'. 

340.)  Differentiating,  we  have 

(r.coflttf + UX+C'— u-sin  ut  + irr+C') 


tf'X 


((r*“ ti").C09  tt<  + ttix+C'-2r«.sin  w/  + irx+C0 
cir 

r/*X  — — 

— :=C . «'*^"((#*  - «*) . cos  ut + tt'x  + C'  - 2 tw . sin  14/  + irx 

Substituting  in  (he  eejuation, 

(r*— tt*).cos  ut+iox+C'--2rK.sin  uZ+ifX+C'ss 


— /r.coB  u/d-icx+CV-f/u.sm  «l  + ux-j-C’+»*(**-«t'*)-cos«i+ic!x+C'— 2B*w.sin  uf+tex+C', 

As  (his  is  to  be  true  for  all  values  of  t and  of  Xy  it  must  hold  for  the  separated  coefficients  of  the  sine  and  cosine  ; 
or 

f*— «•=:  — /r  + t>’(i*— ; — 2rus=/u--2c*rtr, 

leaving  C aikl  C'  iudetcrminale.  When  the  valuer  of  (woof  the  quantities  r,  t*,  are  fixed  by  the  conditions 
of  auy  Problem,  the  values  of  the  other  two  can  be  found  from  these  equations. 

(341.)  Problem. — A river  of  indefinite  length  runs  on  a declivity  towards  a tidal  scat  to  the  on 

motion  of  iLs  waters  ; its  mean  depth  being  uniform,  and  friction  being  taken  into  account.  a curreot 

Take  for  the  axis  of  x n Hue  drawn  along  the  bottom  of  the  river.  It  will  1m»  inclinetl  to  the  horizon  by  a very  fjw,  con- 
small  angle  <r.  Romdve  (he  force  of  gravity  into  one  part  perpendicular  to  the  bottom  of  the  river  and  one  part 
parallel  to  it.  The  former  will  not  sensibly  differ  from  q ; the  latter  will  ssy  siu  And  (measuring  x,  as  in  “ “* 

all  other  ca.ses,  up  the  river)  this  force  tends  to  dimmish  x,  or  is  ss  — ^ sin  a.  Hence  the  general  equation 
becomes 

d*X  ^cl\  . rfX 


A solution  of  this  is,  Xs 


/7sm  or 


f,  which  we  will  call  -^bi.  (It  k evident  that  this  term  alone  denote*  that 


(lie  water  will  run  towards  the  sea  with  a uniform  velocity.)  The  roost  general  solution  then,  which  is  adapted 
to  our  purpose,  is 

* * xfX  -£/*X 

X = — 6(-l-  the  general  solution  of  the  equation  — — 


where 
from  which 


X=  — 6f  + Cf**+",cos  (u/-ficx+C')i 
i^-w*=:-/r+rV-tc*). 


-2rw=/ii— 2c*Jir ; 


K=  -k~=  - 

OX* 


4’,C,f^'*^.(*.cos  i//  + trx+C'-ttMrfn «t+icx-bC% 


(342.)  lx‘t  ^ he  the  onlinnte  of  any  place  upon  the  bank  of  the  river,  to  which  the  situation  of  a particle  of 
water  currespoiHU  at  any  instant.  Then  x^sx+X  nearly,  or  xss^'—X  j and,  as  the  only  term  of  X which 
becomes  large  is— we  may  takcxs.r'+fc/.  This  makes  r/-f  rx=  (r  4-fei)  1 + rx^,  M/  + «fx=  (w+Air)  Z+icx' ; 
and  the  expression  for  K corrtfS|X»oding  to  the  place  2,'  on  the  river  bonk  is 

VOL.  V.  2 Y* 
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K = — (u+^)  r+itti'  + C'— K».»in  («  + 6r)  • 

’ At  the  mouth  of  the  river,  and  this  csprc^csion  becomes 

— (u+frir)  (+t?— ir.siii  (w  + 6ir)/  + c)- 

But  the  liw  of  the  ri.-c  of  the  H*a  is  assumed  to  be  A.ria  nt  + B Making  these  e)ipresf«ions  coincide,  wc  have 

> ^ 1 Sobaec.  6. 

r+6«=0,  « + 5iC=:n,  Wbeal-ric 

— *<‘r.cos(C'-B)  + iiK<\rin(C'-B)=0.  AO.rin (O'- B)  + XCu .cos (C- B)=A.  **•?"  ^ 

' taken  into 

The  two  1 ist  er|uatiims  p^e  only  the  values  of  C and  C\  C^ombininf^  the  (wo  preceding  them  with  the  two  aecouut. 
found  ill  (311.)  we  have  four  equalionn  for  (he  four  quantities  r.  r,  ti,  tr ; and  eUroiiiatiitjiC  obtain 

a biquadratic  equation  for  x.  Then  vt=--  Without  throug^i  the  M>lulion,  we  will  only 

2 (e  — 6 ) I t/ o 


-r 


(o  bf 


remark,  that  when  b is  Hmal1,a  solution  may  be  oblumed  which  will  allow*  a nepitive  value  — ^ . 

taken  fur  s ; that  then  ip  has  a nepui\e  value  — »K=:  — ^ ; and  that  the  elevation  of  the  water  is  then  expressed 

by  

A.i'^*'.»in  ni— ir'y+B. 

This  elevation  la  above  the  mean  level  of  the  river  al  (hat  point.  But  the  mean  level  there  is  hij^her  than  that 
of  (he  sea  by  V .sin  a.  Therefore  the  surface  of  (Ke  river  is  higher  than  the  mean  level  of  the  sea  by 

y sin  or+ A. f bin  ni  — tr'a'+  B. 


I.OW  water  (343.)  At  low  water  at  any  place,  sin«/  — tt''4‘  + B=  — l,and  iberco^re  the  elevation  of  low  water  at  any  place, 
ill  the  rJter  above  the  meaTi  level  of  the  sea,  isV  sin  a — A .ff"''.  The  elevation  of  the  high  tide  of  theses  al>o\eits  mean  level 
"‘•y  he  'phe  low  water  then  al  a point  up  the  river  will  be  higher  than  (he  high  water  of  the  sea  if  yain  « — As*'''" 

M*h*wiii(^  ^ greater  than  A.  A«,  by  increasing  y,  y sin  a may  be  made  as  peat  as  we  plca'^e,  and  Af""’ as  little 
in  tb«  eea.  please,  it  is  evident  that  n point  may  be  found  where  Oils  condition  is  satisBed.  The  circumstance  that 

low  water  on  a tidal  river  may  be  higher  than  high  water  on  the  sea,  {airudoxical  as  it  may  appear,  is  therefore 
a simple  conseouenee  of  llieory. 

(344.)  Wc  shall  conclude  with  the  following  Problem.  Tl«e  water  being  in  the  slate  of  undulation  represented 

by  XrsL.cosif— the  forces  which  have  maintained  it  in  that  state  suddenly  cease  when  : to  fmd  the 
subsequent  motion  of  the  water. 

Modim  of  (345.)  It  is  evident  that  there  can  be  no  such  multiplier  as  s”  in  the  expression  for  X,  since  there  is  none 
water  iu]w  such  when  1=9.  liet  therefore 

X=2.C.#".o»  (li<+n:i)  + 2.C’.»".»ill  (iiZ  + Wj). 
to  oraac.  plain  that  tt  must  = + m.  This  restricts  the  asaumjUion  to 

XaC.«'*.co«(Mf+mj)  + E.*''.cos(i/t  — mjr)+C'.«".ftm(»r/  + mj)  + E'.l''.wn («/  — mx).  • 
Wehavefirst  tofiudrandu.  The  general  equations  becomcy—u*=  — ; —2ru:^/te,  From  the  second, 
r=— Substituting  in  the  -.j^4.r*m*=u*,  or  Then  the  special  conditions  to  be 

satisfied  are,  that,  when  1=01.  X must  =l,.cosi7.cofimxd-L.«inif .sin  mr, and  ~ must  s=— iXi.siu  if.cos  mx 

ai 

•fiL. cos //.rill  mx;  or  X must  then  =Leosia.cos  mx  + L sin  lar.rin  mr,  and  — ^ must  then  = — iL.sin  ix.cosmx 

at 

«f  iL  cos  IS , sin  mx.  Cumpuring  these  with  the  quantities  deduceil  from  the  assumed  ex}>resrioii,  wc  have 
I'*  cos  ua  (C  4-E)  + s'*  sin  uw  (C +E  ) = L co-i  i« 
t"sin  «ot  (E— C)  -f*'’  cos  Mae  (C—  E')  =L  sin  la 

(r  cos  I/a  ^ u sin  ua) . (C  + E)  + f*'  (r  sin  tta  + u cos  «a) . (C*  + E')=:  — iL  sin  tat 
*'*(r  sin  ua-|-u  coKua).(E  — C)  + g*  (rcos  Ksr~>u  sin  wor)  .(C'— E’)=  iLcosia. 

From  the  first  and  third,  C + E and  C'  + E'are  found  ; from  the  second  and  fourth,  E — Caiid  C'—E' arc  founds 
and  from  these  C,  K,  C',  E',  ore  found.  Then  the  expressiou  for  X is 


The  mo- 
liuntwill 
diminish 
rapUUy. 


f * , {C.cosw/  + mx+E.co*«/  — mx+C',sin  ti/+mx-j-E'.sm  u/— nu). 

The  multiplier  f ''shows  (hut  the  oscillations  will  diminish  rapidly  and  will  therefore  soon  become  insensiUti. 
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(3^6.)  The  funclinns  !■*“"  (u(±mr),  + nre  i«  •heir  meaiiiii^  and  applicutiun 

CO*  CO*  Bin  o II  »va.«,  . 

exactly  analogyiuR  to  the  &impler  expression*  *»hich  we  have  used  to  reprewnt  the  free  tide-wave  in  C29i.)  and 
the  articles  which  follow  it. 


Subscc.  7. 
Wave* 
upon  open 
Seas. 


Subteciion  7.— TAeory  of  IVares  upon  Open  5#nw. 


(347.)  We  shall  now  point  out  the  form  which  the  investigation  a.<>sumes  when  the  motion  of  water  in  space  of  Kqnatious 
three  dimensions  i»  considered.  waur 

Ivct  i he  the  uripnal  hurizontul  co  ordinate  of  any  particle  measured  at  right  angles  to  jr,  and  Z the  displace* 


meat  of  that  particle  in  the  direction  of  £ at  the  time  i,  y being  the  vertical  ordinate  os  before, 
as  in  (145.),  we  shall  find  the  following  equation  of  continuity  : 


Then,  nearly 


(41+^)  ■"”5'^- 


where  ^ is  the  value  of  Z corresponding  to  the  bottom. 

And,  nearly  as  in  (147.),  we  shall  find  the  two  following  equations  of  ei^uol  pressure  (no  external  force  being 
enpposetl  to  act) : 

^=^|_,K+ -rf-F 


W>  Mihail  not  attempt  to  solve  these  equations,  except  in  the  case  where  the  depth  i*  bniform,  and  where  the 
oscillations  are  of  uniform  perioil  (os  in  all  the  preceding  invcstigaliotiK).  And,  even  with  these  limitations,  we 
shall  find  our  solution  excee<!ingfy  rc^ricted. 


(34S.)  Assuming,  then,  the  same  function  of  y ns  that  which  has  occurred  in  the  preceding  Investigation*, 
(the  propriety  of  which  will  be  proved  by  its  satisfying  the  eijuation  so  as  to  nuike  the  snlution  possible  us  re- 
gards the  other  co-oislinates,  with  the  utmost  generality,)  and  oAsuming  the  same  relation  between  m and  n,  a:ul 
malcing  our  expresBtons  multiply  cos  nf.  fthe  same  iiivcstigatioo  applying  in  all  respects  to  sin  n/,)  let  us  suppose 

X=U.(e-»-t-i”-0.  cos  ntf 
Z sV, (!**+*""*)•  C09  tit, 

IJ  and  V being  functions  ofx  and  z otily. 


And 

therefore 

.Ms7 


Then  Y=  - ^ + + 

X<TY 

(y  to  k)  , having  regard  to  the  e<iUfltKm  n*(«“*-M  "*)=:ym  («'*  — «'"*),  becomes 


dV 

m*  V tf.r  d: 


Also 


£X 

dl* 


(g  +r‘"*’).eo8  «/. 
f/*Z 


:=-n’U.(«-’+r-*).co®n/,  -K'V.(|-^+f-*')-cos«f, 


Ilcnce  the  equations  of  c<|ual  pressure  become 

- n’U . («""+ r^> , cos  «/ s=  f ^ . («"*’ + • cos  «/, 

■ nv  dr  \ ax  dz  / 

- k’V . («"’+f-*0 . cos  n(  = ™ ^ ^ .cos  «/, 


or 


2 \ * i 
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d /dU  <tV\  ^ TlJciind 

“'■*-d,(d7+dr)-®'  JI:;;:!, 

Cduaiions  which  arc  of  ihe  most  g;eneral  kind  for  the  tletcrmiantlon  of  U and  V,  and  which  are  cleared  of  y and  I.  8oct.  IV. 

‘ . • j Throrj  of 

Partial  (349.)  If  we  diffcrculUte  ihe  first  of  these  ei[uatioiis  wilh  r«fard  to  X,  and  Ihe  second  wilh  regard  to  r,  and  >VaTca. 

difTerential  ^ ' At"!  IV  — 

then  add  them  (ngsther,  ami  if  wc  put  \V  for we  find  \v” m'"  ^ 

lotion  U upon  oucB 

n«e«nrv.  " -1-'^"  —0 

It  will  be  remarked  that  W is  proportional  to  the  factor  of  cos  nl  in  the  expresaiim  for  K,  so  that,  if  we  could 
lolvc  this  equation,  we  should  at  once  obtain  the  expreseiju  for  the  elevation  of  the  wave  (supposed  stationary) 

nt  every  point.  Au  l os  m-L‘=  — — , m*Vr=  — all  the  circumstances  of  the  motion  of  the  water  would  be 
* djc  <U 

completely  known. 

Formofso*  (350.)  There  are.  however,  great  ditficullies  in  the  solution  of  this  equation.  *I*he  most  convenient  form  lur 
hilien  purposes  would  be  WsaP  cos  Q,  P and  Q being  functions  of  x and  x.  If  we  could  obtain  this  we  could 

would  be  obtain  another  W'=P  sin  0 ; and  combuiiiig  the  former  ol  these  as  Inclor  with  co«  nl  and  the  latter  with 

detirnblr.  ^>n  n/,  we  should  have  for  the  value  of  K 

— i-(i**— f-"*)  P (t-os  Q,  COB  NZ  + sin  y.  sin  ni) 

SS — L (r‘  - i — * ) .r , COB  nr  - Q, 

m ' 

and  the  equation  dctcriiimtng  the  position  of  the  ridge  of  wave  at  any  time  t would  be 

Qsr  constant. 

Put  the  general  solution  of  the  equation  in  this  form  does  not  appear  pmcticubic. 

(351.)  There  are  two  limitetl  sululiuns  (and  perhaps  others)  which  may  be  euily  shown  to  satisfy  the  cquati«>n. 

The  first  may  be  interpreted  partially  ; the  second  completely. 

Ut.  I.A't  W = ^i(r),  where  r = ^ {(r  --  «)*  + (i  - />)*).  Then  — = ^ ~ = 0'  (r)  . ^ 


dr  dt 
(jc-a)' 


Similarly 


qi)  + — „ . + y-  (.)  _ 

^ ^ (.f)  ~ ^ ^ Subrtituling  in  the  equation  — 0*  obtain 

e \ r J ir  rft*  dr 


dt* 

(W 


(r)  (0=0. 

SoldtioD  The  solution  of  this  equation  Is  the  following,  in  which  the  letter  S is  put  to  denote  the  definite  intcgriU  between 
exprestia^  the  limits  0 and  v : 

0 (r)=C .S,  cos  (mr  cm  i')  + C'.S,  {cos  (mr  cos  r).log (r  sin* *) J 

where  e is  a new  variable,  introduced  solely  for  the  purpose  of  forming  a function  which  is  to  be  integrated,  and 
disappearing  entirely  from  the  result,  which  is  the  sum  of  two  inU^n^b  between  definite  liuiits.  Rut  the  voluesof 
the  two  definite  inlegraU  cjuinol  be  expressed  by  means  of  any  ustiuily  (abu)ateii  fpiaiitities,  and  must  be  computed 
numerically.  (A  Uible  of  the  values  of  the  first  inlegml,  to  a small  extent,  will  be  found  in  the  PhiloiophiceU  A/a- 
ga:i/i€  for  January,  1S41,  tuige  7.)  Putting  S'  and  8^'  for  the  two  integrals,  corres|M»m)ing  to  a given  value  of  r, 
the  most  general  form  for  W or  (r)  w ill  be 

K.S'.  cos  («(+P)  + E".S".  sin  («I-f  F0» 

R\  F',  and  F*',  being  arbitrary  constants.  It  is  evident  that  this  form  of  W expresM^s  a series  of  circular 
waves  converging  to  or  diverging  from  the  point  who^e  co-ordinates  are  u,  b. 

(352.)  Tlie  equation  determining  W will  also  be  satisfied  by  the  sum  of  any  number  of  functions  (0» 
where  r,  =^{(x  — n,)*  + («—&,)*}»  t'^= Vl ('’“<•#)"+ where  each  of  the  functions 

satisfies  the  equation  m*V^(r)-h^^^-  -F  0^  (r)=0.  That  is,  there  may  bo  any  numlicr  of  systems 

of  such  circular  waves,  each  system  converging  to  or  diverging  from  on  arbitrary  centre. 

Solution  (353.)  2d.  I.aM  WsA.cos  (ox+^z) : on  suln>tiluting  wc  oltain  ni*— a’ — 6*^0  as  the  only  condition.  Hie 
sAme  holds  if  we  assume  W‘=A. sin  (ox-f  Ax)  : combining  the  former  as  factor  with  cos  n/ and  the  latter  wilh 
siu  nif  wre  find  fur  the  elevation  of  any  part  of  the  water 
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TiiiM  snd 

\Vs»is. 


L — A.cos  (nf— or — &z). 

wi 

Sert.  IV.  n\e  posiUon»  of  t1»e  ridffea  of  waves  at  the  time  I are  determined  hy  makin;;  rtX+^*==«tdk»’*  w =n/+3T»  or 
Theory  of  -snt  + Sr,  &c.  Hie  ridges,  therefore,  are  all  parallel  to  the  line  who*«  equation  Max-|-6e:=0.  If  from  llie 

■\>  iTcs.  n/  + T 

•“  origin  of  co-ordinates  wc  draw  a perpendicular  upon  otic  of  the  ridges,  its  length  is  found  to  be  -j-  ~~  — . or 
BuW.  7.  Vo»+> 

opou  open  *-  Ac.,  that  is  — — , — - — , &c.  The  distance,  therefore,  from  one  ridge  to  the  next  Is  ^ i and  the  ve- 

m M ^ m 

locitv  with  which  each  ridge  travels  on  is  — . 


Waves 

upon 

Seas. 


(3^4.)  Tlie  equation  determining  W will  also  be  satisfied  by  the  sum  itf  any  number  of  expre«>s.ions 
A,  cos  (nt— A,  cos  provide*!  ll«ttf/+6,*a=m*:  + Ac.  Each  of  these 

denotes  a series  of  parallel  waves  with  the  interval  between  one  wave  and  the  next,  the  waves  being  pamllol  to 

anv  arbitrary  line.  And  the  circumstance  of  the  equation  lacing  salii^ed  by  the  al^braic  sum  of  the  dilFereiit 
Bofutions  indicates  that  the  elevation  of  the  water  at  the  intersection  of  any  ridges  will  be  the  algebraic  sum  of  the 
elevations  corresponding  to  each  ridge.  The  some  remark  applies  to  the  sum  of  the  sulultons  representing  cir- 
cular waves,  or  to  the  sum  of  any  number  of  solutimiS  of  both  these  kinds  or  of  any  other  kinds. 

(3r)5.)  Now  suppose  the  water  to  be  terminated  on  one  side  by  a straight  boundary  : let  the  co-ordinates  be  so  Keflexton 
taken  that  the  boundary  may  be  parallel  to  r;  let  the  conresi>omling  value  of  i l*>e  r;  then,  whatever  be  the 
value  of  r while  x=c,  the  motion  of  the  jttrticles  of  water  in  the  direction  of  x must  at  all  times  lie  0.  For,  all 
the  particles  which  arc  once  in  contact  with  the  boundary,  that  is  all  th«jsc  for  which  xssr,  must  remain  in 
contact  with  the  boundary  ; that  is,  they  must  always  have  x=c;  and,  therefore,  X must  ssO.  It  is  plain 
that  this  condiUon  cannot  be  satisfied  if  we  confine  the  ex|Hx^Mon  for  the  elevation  to  the  single  term 

_ *— *)  A.cos(«f— ar— 6c).  For  then  Ws=  A.cosfijx -f- 6i),  W'=  A.sln  (ar +6c):  U=s — 

Di  ' m*  ax 


=— A.sia{ttr+6s),U'c=-“  A . cos  (<u  4-6c)  ; and  the  complete  value  of  X =c  U.cos  q.  U'.sin  »t  = 
m*  m 

— — sin  (n/~-ox— 6i);  which  is  not  generally  ssO  when  x=r.  Bui  it  may  be  made  to  satisfy  the  rc<iuired 

m* 

condition  bv  adding  another  term  which  itNelf  svlisfies  the  original  equation  m’W+— J—  4.!^:=  0.  For  let 
• ox*  di 

the  values,  as  increased  by  tl»e  new  terms,  be 

>V  =A  cos  (or  + 6c)-i-AcoH  (iafc— r/r-f-6j), 

W'=Asin  <ar+^s)  ; A^m  (*2*.c  — ax-htc); 


then  the  new  value  of  U or  — U 

m*  di 


mid  that  of  U'  is 


— sin  ('fx+6c)  (2oc— ar-J-6t); 

m*  'm* 

— ^ cos  (oj-f  Ac)  ^ cos(2or— ox-l-6r)  : 


and,  therefore,  the  new  v-alue  of  X or  U.cos  nt*f  U'»sin  nt  is 

— ^«n  (n<-or-6*)+^sin  (n/  — 2uc+ox  — Ac) ; 

m m 

ami  upon  making  x=c  this  expression  becomes 

oA  . , , . o\  . , , ^ 

— — - sin  (nt  — ac— Ac)  +*^  ‘'•tt  (nt — oc — Ac) 

which  =0  whatever  \>e  the  values  of  x and  t.  Thus  we  fiml  that  the  eiisleuoe  of  one  series  of  waves  and  the 
assumption  of  a rectilinrar  boundary  imply  the  existence  of  another  sy^ttem  of  waves,  whose  efevatUm  will  be 
represented  by  substituting  In  the  expression  for  K the  additional  terms  of  W and  W',  and  will  therefore  be 

— -^(f^— r^).  A {co8(2ac— cix  + Ac)  cosnt  + sin  (2cic  — .:x-hAc)  sinnt} 

= — ^(*^  — f"*).A.cos  (rtt  — 2ac+ax  — Ac). 
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Tidetand  This  cupreation.  examined  in  ihe  nmc  manner  ok  1»efore,  represents  a series  of  pamllel  waves,  in  which  the  TMMar.4 
, ^ r<|ualion  lo  the  ridge  of  every  one  >»  — or4-&g=sn<— 2ac±  t,  &c.,  ami  which  nre  all  |wuuUel  to  the  line  whose  WaTw. 

equniiun  is  —ajr-f  Ar=0.  TTtc  rkliyes  of  the  former  waves  were  found  to  be  parallel  to  the  line  whose  ei|uation 
i*  ax  + ^*=0.  Hence  the  iiiclinntiona  of  the  rid^of  the  two  sets  of  waves  to  the  boundary  are  equal,  but  they  ^ 

are  inclined  opposite  ways.  This  is  the  mathematical  explanation  of  the  reflexion  of  waves  from  a jHtraight  ** 

bouiutary.  ^ 

(3o6.)  The  whole  elcvatitui  of  the  waves  is  SuWe.  7. 

1 Wsivt 

-■^(<^-*'’^)A(cos«/-ax-6s+co5n/-^-?ar  + «-ti);  W 

whkh,  when  rsse,  liecomes 

2 

(<"**  — A . cos  rn*  — oc — 6a. 

M 

The  coeflicient,  therefore,  for  the  undulation  at  contact  with  the  boundary,  U twice  as  ^eat  as  that  of  an 
unreflrcteil  wave. 

ScBcki  a In  the  same  manner,  If  we  Utke  the  cxpre<^ion  for  W in  its  most  ^neral  state,  pnttin|r  it  in  the  form 

^ 0 (x, s),  we  may  add  to  it  another  term  ^6(2c— x,x),  which  will  satisfy  the  equation  + — 0 

stmijlit  equally  well,  and  which  in  the  expre^^ion  for  X adds  the  new  term  +0'(4c— x,  r)  lo  the  former  term 

bouncUry.  the  sum  of  which  is  0 when  xssc.  And,  as  above,  the  ex[we(«iuu  for  K is 

~ ('i^  (».  o+* *•)}. 

2 

which,  when  x“c,  becomes  — (e,  ;),  or  is  double  that  at  the  same  point  in  an  unreflected 


wave.  Tlte  additional  term  for  W bein^  d»(c  + c— x,r),  and  the  orij^iial  term  brin^  0(e4‘e~r,r),  It  is  cvi> 
dent  that  the  system  of  wa>es  represented  by  one  expression  depends  on  x— c,  in  the  same  manner  in  which  the 
other  depends  on  c— x,  and  I*,  therefore,  a reflected  system  whose  form  is  exactly  similar  to  the  form  in  which  the 
original  system  would  liave  proceede«l  if  not  stopped  by  the  boundary. 

(fljS.)  I^viii^  for  tW  present  the  consideration  of  the  motion  of  the  waves  as  determined  by  the  difTerculuil 
ci[ualions,  we  shall  consider  one  case  in  which  wc  seem  to  derive  M>me  asisislance  from  j^neral  reasoning. 

Form  ot  (359.)  Sup(H>se  that  a tide-wave  is  traveliin:;  alon^  a canal  of  large  dimensions,  and  of  variable  depth  in  ila 
the  errtt  of  cross  sectiim,  the  depth  diminishing  gnulually  lo  both  shores.  (We  may  suppose  the  dimensions  to  be  such  as 
Eugibh  Channel,  or  any  similar  arm  of  the  sea.)  It  U evident  that  the  investigation  of  (ilB.) 
which*  “PP*y  account  of  the  shallowness  of  the  water  at  the  sides,  the  velocity  of  flow 

arc  shnllaw  towards  both  sides  to  prcaluce  the  elevation  of  water  there  must  be  comparable  with,  perhaps  equal  to,  the 
near  ibe  velocity  of  flow  at  mid-channel  in  the  direction  the  canal's  length.  Moreover,  as  the  slope  of  the  buttum 
j;^  exceedingly  small,  the  waxes  in  every  part  of  the  channel  will  be  travelling  in  nearly  the  same  manner  as  if 
the  extent  of  sea  of  the  same  depth  were  inflnitely  great,  and  will  therefore  travel  with  the  velocity  due  to  (hat 
depth : and.  therefore,  the  ridge  of  wave  cannot  possibly  stretch  transversely  to  the  channel,  and  travel  aluug 
with  uniform  veliKily  lengthways  of  the  channel.  The  state  of  things,  then,  will  be  this:  the  central  part  ot 
the  wave  will  advance  rapidly  (171.)  along  the  middle  of  the  channel;  the  lateral  parts  will  not  advance  so 
rapidly  : and  the  xvhole  ridge  will  as^sume  a curve*!  shape,  it*  convex  side  preceding.  When  thi.s  form  is  once 
acquired,  it  may  }>erh»ps  proceed  with  little  alteration ; for  if,  as  In  figure  18,  we  suppose  two  such  curves 
exactly  simibr,  but  one  a little  in  advance  of  the  other,  the  space  which  se|Ukrates  the  wings  of  the  two  curves 
inea-sured  perpendicularly  to  the  curves,  (the  direction  in  which  that  part  of  the  wave  must  realty  irax'cl,)  t* 
much  less  tliaii  the  sfocc  which  separates  the  centre*  of  the  corves,  nod  by  proper  incliiuition  may  be  less  in  any 
proportion;  and,  therefore,  may  represent  exactly  the  space  travelled  over  by  the  wave  at  that  depth  while  the 
wave  at  the  greater  depth  travels  over  the  greater  spskce.  I'hat  part  of  the  ridge  of  the  wave  which  is  nearest 
to  the  C(HU(t  will,  therefore,  assume  a position  iiwly  parallel  to  the  Une  of  cnasU 

(360.)  Now  the  wave  whose  ridge  is  nearly  parallel  to  the  cemst,  or  which  advances  almost  directly  towards 
Ihe  coast,  will  be  a wave  of  the  same  character  as  tlial  treated  of  in  (307.  J.  Fur  the  slope  of  (he  beach  adds  to 
the  surface  of  the  sea  a very  insignifleant  quantitv,  as  compared  with  the  brcudih  of  the  tide-wave,  and  the 
general  effect  is  the  same  as  if  a perpendicular  cliflr  terminateti  the  sea  on  that  side.  Therefore,  for  those  parts 
of  the  sea  w hich  are  near  lo  the  coasts  the  Uw  of  (307.)  holds ; numcly,  the  greatest  horiiontaJ  displacement  of 
the  particles  occurs  at  the  same  time  as  the  greatest  vertical  displacement;  and,  therefore,  when  the  >wa  is 
rising,  the  water  is,  for  some  distance  from  the  coast,  flowing  towards  the  coast,  and  when  it  is  fulling,  the 
water  is  flowing  from  the  coast. 

(361.)  In  mul-ehannel,  the  motion  of  the  water  will  be  such  ns  is  described  in  (184.),  &c. ; that  is,  the  water 
will  be  flowing  most  rapidly  up  the  channel  at  the  time  of  high  water,  and  its  motion  upwards  will  cease  when 
the  water  has  dropped  to  it*  mean  height. 

(362.)  From  this  there  follow*  a curiou*  consequence  with  regard  to  the  currents  at  an  iiitcrmetliate 
distance  from  the  shore,  where  the  effects  of  these  two  motions  may  ^ conceive*!  to  be  combin*?d. 

At  high  water  the  water  is  not  flowing  to  or  from  the  shore,  but  is  flow  ing  up  the  channel. 

When  the  water  has  dropped  lo  its  mean  clevatioi],  the  water  is  ebbing  from  the  shore,  but  is  stationary  with 
regard  to  motion  up  or  down  the  channel. 
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At  low  watcr^  the  water  u not  flowing  to  or  from  the  shore,  but  la  running  down  the  channel.  Tidc«  and 

When  the  water  has  risen  to  its  mean  height,  the  water  is  flowing  to  the  shore,  but  is  stationary'  with  regard  "'*^**- 
to  motion  up  or  down  the  channel. 

(3ti3.)  Consequentlj,  in  the  course  of  one  complete  tide,  the  direction  of  the  current  will  have  changed  Rc-toKIuk 
through  360\  the  water  never  having  l)cen  stationary.  And  the  direction  of  (he  change  of  current  will  be  of  aiotion  of 
such  a kind  that,  if  we  suppose  ourselves  sailing  up  the  mid-channel,  the  tide-current  will  turn,  tn  those  parts 
which  are  on  the  tfft  hand,  in  the  aan\e  direction  as  the  hands  of  a watch;  and  in  those  parts  which  are  on  the 
riqht  hand,  in  the  directiim  opponle  lo  th.it  of  the  liands  of  a watch. 

(364.)  licyond  this  wc  can  odd  little  to  the  Tlicury  of  Waves  upon  a sea  extended  in  both  dimensions.  But 
the  following  remarks  will  be  found  knporlant  with  reference  to  (he  method  of  determining  from  observalicms 
some  of  the  phenomena  of  tides. 

(365.)  In  tracing  the  progress  of  the  tide  across  an  extended  sea,  we  cannot  ob^rve  the  dilR'rent  waves  ns 
w e cun  thoae  upon  a stiia]!  piece  of  water.  We  can  do  nothing  but  make  observations  of  the  time  of  the  rise 
and  hdl  of  the  sea  at  many  lUflcrent  points  along  the  shores  of  the  l.Hiunding  continents,  or  at  islands  in  diircrent 
ports  of  the  sea : and  when  we  have  thus  asccrtainetl  the  absolute  time  of  high  waler  at  many  dilTerent  points, 
if  they  are  sufheiendy  numerous,  we  may  draw  tines  over  the  surface  of  (he  seu  passing  through  all  the  pinnu 
at  which  high  wa:cr  takes  place  at  the  same  absolute  instant.  'Iliese  lincsi  (adopting  the  word  i.i(roduce<l  into  CiiUtUI 
geneml  use  by  the  highest  authority  on  the  discussion  of  tide-observatimis)  we  shall  call  cotidal  line*.  'Ihe  hue*  on 
imeing  out  the  cotidul  lines  in  dillercnl  seas  is  tlie  greatest  advance  that  has  yet  been  made  in  the  dhemunon  of  *****“ 
the  phenomena  of  the  tides  in  open  seas. 

(360.)  Now  when  the  series  of  waves  U single,  the  cotidal  lines  correspond  exactly  with  (he  lines  marking  Tlie  reU* 
the  position  of  the  ridge  of  the  wave  at  different  times.  But  when  the  series  of  waves  is  compound,  it  mav 
happen  that  the  form  of  the  cotidal  lines  will  not  present  to  the  eye  the  smallest  analogy  with  the  forms  of  the  ^ 

ridges  the  mingled  waves.  Tliis  will  be  seen  in  a siitmle  instance.  Un^lind 

(367.)  Suppose  that  (here  are  two  systems  of  parallel  waves  rolling  across  the  seu  at  the  «ame  time,  (he  (lie  wuir* 
ridges  of  all  the  waves  of  one  series  being  parallel  to  j,  and  the  ridges  of  all  the  waves  of  the  other  being  '*^*f** 
parallel  to  ».  The  forms  of  the  ridges,  aj»  lliey  might  be  seen  by  on  eye  pluceil  at  a sulhcieiit  diKluiice,  would 
be  the  intersecting  lines  represented  in  6gure  19.  The  elevation  of  water  cause<l  by  the  former  at  the  time  t obscure.'*^ 

will  be  represented  by  5, cos«<—wr;  that  caused  by  the  latter  will  be  represented  by  a. cos /if — pr.  Wc  liave 
taken  the  same  coefficient  Ibr  I In  both  these  expressions,  because  the  recurrence  of  tide-waves  whether  forccil 
wa\'e.s,  or  free  waves  introduced  in  the  integration  for  satisfying  the  limiling  conditions,  must  W periodical  ns  the 
cxciiiug  cause.  But  the  coefficients  of  x aitd  * may  be  dilTerent : thus,  for  instance,  one  of  tht^•^e  waves  may  be 
n forc^  tide-wave,  and  the  other  may  be  a free  llde'Wave,  in  which  case  the  coefficients  (292.)  will  not 
necessarily  be  the  same:  this  Is,  however,  immaterial  to  the  present  investigation. 

(3(58.)  The  whole  elevation,  then,  of  the  water  at  any  point  will  be 


a.cos  wl— px+6.cosn<  — m2 

C2  (fl  cos  pr+b  cos  mr)  cos  nl  -f  (a  sin  4-  6 sm  me)  sin  n/, 

which  has  its  maximum  value  tor  that  point  when 

a sin  pr-f  ^ sin  mz 

tan  »/:= ^ . 

a cospx-f6  cos  m2 

This  expression  for  i determines  the  time  of  high  water  at  that  place ; and,  therefore,  the  Hue  connecting  all  the 

points  at  which  it  is  high  water  at  the  same  instant  will  be  detcniiiued  bv  making  enual  to 

acospx-h  6cos»i2  ^ 

the  same  quantity  tan  nf.  Giving  a dcflintc  value  C to  the  quantity  nf,  we  have  for  the  equation  to  a certain 
cotidal  line, 

a sin  px4-i*  Mn  m;  _ 

C___ =tanC, 

o cos  pi  + b cos  mx 


from  which 


sin  mx— C=  — sinpx— C. 


(.369.)  If  a=6,  this  equation  becomes  sin  w»  — C=s —sin px-C ; whence  mx-C=:-px+C,  or  ss«pr+C±2ff, 
or  px+C±4»,  &c.,  or  mx— C=px— C±r,  or  =px— C±3»,  Ac.  These  expressions  eridcnlly  represent 
two  aeries  of  straight  lines,  making  equal  angles  with  the  co-ordinates : one  of  them  is  stationary,  (as  C or 
disappears  from  the  equation,)  and  its  deduction  from  (he  investigation  above  denotes  that  (here  is  no  sensible 
tide  along  those  lines:  the  other  is  (he  real  system  of  cotidal  lines.  The  former  is  represented  in  figure  by 
the  double  lines,  the  latter  by  the  single  lines.  In  drawing  (he  latter,  we  have  sup(K>Bed  C lo  vary  succeHi^iveiy 

by  at  each  step. 

(370.)  If  a<6,  tlie  find  expresaion  for  mz  — C is  included  between  the  arc  whoee  sine  is and  (he  arc 
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wholie  blue  » 


- , 'm  IulH 

b 


v&IueH  wu  — C attains  when  px^C 


luid  + The  cor- 


responding  curves  for 


values  of  C varying  succewiively  by  — arc  represented  in  fijrure  21. 


(371.)  If  a>h,  the  curvcH  will  be  such  as  those  repreaenled  in  figure  22. 

(372.)  It  is  evident  (hat  the  c«>ntempla(ion  of  thebe  curves  (more  cspecbily  U‘  a stnal!  part  only  of  each  can 
lie  traced)  will  not  enMiy  enable  us  to  discover  the  nature  of  the  simple  inlerferhtg  systems  of  waves  from  which 
they  originate.  If  either  system  were  complicated,  an  in  (303.),  (lie  difheully  would  be  still  greater. 


tteclioa  V 
Expert, 
mead  uo 
Wsrea, 


Section  V. — Accovkt  or  ExPKRiJirNT*  on  Wavks, 


(373.)  Our  theory  of  waves,  as  we  have  rentarked 
in  the  Inirorluction,  is  not  the  mwt  complete  that 
could  be  devised.  It  embraces  (as  we  believe)  every 
ca.se  of  genera]  interest  to  which  malhetnntics  are  ut 
present  applicable,  but  it  doc*  not  comprehend  those 
sjiecial  cases  which  have  been  treated  at  so  great  length 
hy  Poisson  {^Mhmoirfn  de  CIn»titui)  and  Cauchy 
£/mnger»).  With  respect  to  these  we  may 
express  here  an  opinion,  borrowed  from  other  writers, 
but  in  which  we  join,  (hat  as  regards  their  physical 
results  these  clabonite  (reultses  are  entirely  unin- 
teresting; althougli  they  rank  among  the  leading 
works  of  the  present  century  in  regard  to  the  improve- 
ment of  pure  mnthematicH,  We  shall  not  therefore 
trouble  ourselves  with  detailing  the  lew  im|)erfect 
ex|)eritne(ils  of  Biot  {Mcmmrrt  dt.  (‘Imtitul)  and 
Bidonc  (Twrm  Memnirt)  which  have  been  made  bt 
verification  of  (hose  theories. 

(374.)  One  of  the  most  iinfiortant  works  tliat  bus 
been  publUhed,  in  regard  to  experitnenta  as  well  am  to 
the  theory  of  Waves,  is  that  by  the  two  brothers 
Weber,  eiuiiletl  ” WcUenUhre  auf  Exptrimente  ge- 
griindrt.'*  This  work  contains  an  abstract  of  all  the 
theories  and  all  the  principal  ev|>erimentK  of  preceding 
writers  that  (he  authors  hud  been  able  to  collect.  'I'he 
points  howocr  to  which  w*e  shall  allude  here  are  the 
experiments  made  by  the  Webers  themselves.  These 
■Weber’#  made  with  an  appamtus  which  they  call 

IVtfim-  rinne.  It  is  a very  narrow  trough  with  glas.s  sides. 

In  one  inslaiice  it  was  4 in.  long,  (Paris  measure,) 
about  8 inches  deep,  and  about  ^ an  inch  wide ; in 
another  in>4ance  it  was  6 feet  long,  2^  feet  deep,  ami  a 
little  more  llian  an  inch  wide.  The  gla-rs  sides  were 
properly  s>upporled  by  pieces  of  wood  coimected  with 
the  bottom;  in  the  smaller,  the  glass  sides  were  con- 
tinuous; in  the  larger,  the  glass  only  occupied  6 
openings  in  different  parts  of  the  sides,  the  other  ports 
being  of  wood.  Some  experiments  were  made  with 
r]Uk-k«ilver,  and  Ronte  with  brandy  ; but  the  principal 
part  were  made  with  water  containing  a great  number 
Bfoiiun  of  of  floating  particles  of  the  same  specific  gravity  as  the 
pArtlrie#  water;  by  observing  the  movements  of  these  through 
fbrwnp?  J'id^  sometimes  with  the  nuked  eye  and 

obterved.  *<»nietimes  with  a microscope,  the  motions  of  the 
particles  of  water,  even  to  the  bottom,  were  easily 
cxamine<l.  The  wa\es  of  ex|>ertment  were  generated 
by  plunging  a glass  tube  into  the  fluid,  raising  the 
fluid  into  the  tube  by  suction,  and  then  allowing  it 
suddenly  to  drop. 

Method  of  (373.)  'Ibe  turm  the  w-ave  was  dcicrmined  by 
deiemiiii.  immerging  into  the  liquid  with  its  plane  vertical  a 
f”*  slate  sprinkled  with  flour,  and  suddenly  withdrawing 

wm”  * * apj>ear»  that  a satisfactory  trace  of 

(he  front  of  the  wave  wa.s  obtained ; the  Ikpiid 
removing  Uie  flour  from  ex'ery  part  which  it  touched. 
Ill  a nearly  similar  manner  (he  form  of  the  back  of  the 


wave  was  obtained  ; the  slate  being  in  this  case  sud> 
denly  plunged  into  the  fluid  ; these  determinatkmH  are 
however  confe««e<ily  much  less  sati.dactory  than  the 
former.  Tlie  cxj>erimenter*,  however,  were  able  to 
ascertain  that,  when  the  height  of  (he  wave  was  large 
in  proportion  to  its  depth,  its  front  was  much  steeper 
than  its  back,  as  our  theory  of  (203.)  gives  it, 

(376.)  The  wave  was  sometimes  observed  when  it 
hiid  run  to  one  end  of  the  trough  and  was  reflectcil 
there,  (a  method  carried  to  great  perfection  In  Mr. 

Russell's  experiments,  to  be  described  herealler.) 

Rut  generully  (he  observations  were  mwlc  soon  after 
the  wave  was  formed.  We  have  no  doubt  that  mnne 
irregularities!  in  the  results  were  entirely  due  to  the 
mixture  of  wave*  of  various  lengths  which  always 
occurs  at  first,  and  that  thev  would  have  been  avoided 
if  the  actual  observation  fiad  been  deferred  till  the 
principal  wave  luui  cleared  ItseiT  of  the  small  waves. 

(377.)  By  ins{)ection  of  the  motion  of  (he  jiartidef!, 
the  Webers  dihcovcred  the  following  general  rules. 

When  a wave  rtdge  is  followed  by  an  eijual  wave- 
hollow,  every  iwriicle  moves  in  an  ellipse,  (or  a curve 
a»  near  to  an  ellipse  a.s  the  eye  can  judge,) 
major  axis  is  horixonlal;  the  motion  of  the  |Nir(k'le 
when  in  the  highest  purl  of  the  ellipse  being  In  the  mntion  of 
jeune  direction  as  the  motitm  of  the  wave,  and  in  the  lfuU\irlual 
opposite  direction  when  at  the  lowest  jwrl  of  the 
ellipse.  (Fig.  23  is  copies!  from  Weber's  figure.) 

WhcJJ  a small  wrave-hollow  follows  a large  wave-rnlge, 
the  motion  is  such  as  is  represented  in  fig.  24 ; and 
when  a large  wave-hollow  follows  a smuil  wave-rUlge, 
the  motion  is  such  ns  is  represented  in  fig.  2.'>.  The«>c 
motions  are  all  in  general  conformity  with  (he  results 
of  our  theory  in  (182.);  it  being  remarked  th:it,  by 
the  theory  of  (226.),  &c.,  the  same  may  (with  certain 
combinations)  apply  to  a ringic  wave.  At  different 
depths  the  motion  was  difl*crent ; the  horixontaJ  motion  writ  with 
being  dimiQi'^hed  in  some  degree  for  the  deeper  par-  tkcory, 
tides,  and  the  vertical  motion  being  very  much 
ditniitished,  vo  that,  on  approaching  the  bottom,  the 
elti{isc  beoime  near.y  a horixonud  line,  as  shown  in 
figure  26,  These  results  agree  with  those  of  (177.), 

Ac.  It  was  also  found  (hut  different  particles  in  the 
some  vertical  line  described  corresponding  parts  of 
their  courses  at  the  same  instant  of  time,  o»  we  have 
found  in  (162.). 

(378.)  From  oontemplalioii  of  these  rrperiBwn/o/  ohurreJ 
circumRitanceH,  the  WeWrs  constructed  figure  27  to  rootion  of 
reprej^nt  the  motUm  of  particles  at  the  surface  of  aportidaiin 
progressive  wave  fallowed  by  other  waves.  We  need 
scarcely  ])oint  out  to  the  reader  that  lliese  motions 
coincide  exactly  with  those  which  we  have  found  in 
(182.).  Irregnl*- 

(379.)  Some  di<-cordanccs  were  found  in  the  results,  rltie#  d«- 
dcpenduig  on  the  manner  in  which  the  wave  was  pro- 
duceil,  and  which  U vvoulil  be  extremely  difficult  to 

the  w«T«. 
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compare  with  theoni'.  Thus  when  the  suction-liilje 
was  plunged  deep  in  the  fluid,  it  was  sometimes  found 
(hat  the  horizontal  motion  of  particles  near  the  bottom 
wiiS  greater  than  that  of  particles  at  about  half  the 
depth-  The  form  of  the  waves  was  varieil  by  plunpnff 
the  suctlon*t«be  to  difl'creiit  depths.  When  it  was  very 
deep,  the  wave  prmluced  wa.s  lon|f  and  flat  i when  it 
only  touched  the  surface,  the  wave  was  short  and 
high.  In  the  latter  case  it  was  found  (hat  each  par- 
ticle ]>rrformeil  its  elliptical  revolution  in  a shorter 
time  than  in  the  former;  ns  the  theory  of (169.)  gives. 

(380.)  In  sonic  experiments  it  was  found  that  the 
lime  occupied  by  portidcs  near  the  bottom  in 
describing  their  elliptic  courses  was  less  than  that 
occupied  by  particles  near  the  surface.  It  is  plain 
that  juime  complieale<l  system  of  waves  was  here  pro- 
duce<I  by  some  peculiarity  in  the  primary  disturbiuice, 
of  which  we  can  give  no  further  account. 

(881.)  Each  particle  described  its  second  course  in 
a shorter  time  than  the  first.  This  Is  evkleiitly  caused 
by  a small  wave  follow  ing  a large  one. 

* (3S2.)  In  regard  to  the  general  velocity  of  the  wave, 
the  Webers  found  that  it  w^a-s  increased  by  increasing 
the  depth  of  the  fluid  ill  the  trough,  but  they  did  not 
ascertain  the  law.  'fhey  also  fivund  that  it  was  inde- 
}>enden(  of  the  specific  gravity  of  the  fluid.  They 
found  that  a bulky  wave  travels  more  (juickly  than  a 
small  one,  ns  appears  from  (208.). 

(383.)  Observations  were  also  made  of  the  motion 
of  the  fwiriiclcs  w hen  two  equal  wav  cs  meet  each  other 
It  w'as  found  here  thjil  the  motion  of  each  particle  was 
backwards  and  forwards  in  a straight  line,  as  is  repre- 
sented in  fig.  28»  which  is  copied  from  Weber's  figure. 
We  need  scarcely  to  point  out  that  this  la  preciMely  the 
same  kind  of  motimi  as  that  which  we  have  found  from 
theory  in  (lH9.),&c. 

(3S4.)  Other  observations  were  nwlc  by  the 
Webers,  but  none  which  seem  to  bear  closely  upon 
our  theory. 

(885.)  Ill  regard  to  the  experiments  that  we  have 
abstracted,  we  may  give  our  opinion  as  follows The 
contrivance  of  using  a vessel  with  glass  sides  and 
observing  the  motkms  of  flotiting  particles  is  one  so 
admirably  adapted  to  overcome  the  greatest  of  all  the 
didiculties  attending  the  comparison  of  a wave-theory 
with  experiment,  namely,  that  of  uvccrtuming  the  laws 
of  movement  of  individual  particles,  that  we  think  it 
gives  these  experiments  a claim  for  superiorily  above 
all  others.  In  other  respects  we  think  causes  of  uncer- 
tainty may  be  pointed  out.  The  narr<iwncs«  of  the 
troughs  used  makes  the  eflect  of  any  irregularity  of 
the  sides  great.  The  rapidity  of  the  observation 
throws  great  doubt  on  the  measures  of  lime.  How- 
ever much  the  Webers  might  be  incHnwl  to  trust  to 
their  " Terlicn-Uhr,'*  (a  watch  with  which  the  Vc  part 
•»f  a second  of  time  could  be  observed,)  wc  have  little 
conliilence  in  the  u«e  of  it.  The  same  cause — namely, 
the  observatiun  of  the  waves  as  soon  os  they  were 
fiiirmed — has  introduced  great  complexity  into  the 
facts  of  experiment,  which  would  not  have  existed  if 
the  slower  process  used  by  Mr.  Russell  had  been 
adopted.  Although  a complete  theory  ought  to  ex- 
plain the  mns(  compHeated  experiments,  yet,  under  all 
the  diflkullies  of  wave-niathciiiulic-,  we  must  confine 
ourselves  to  simple  cases  if  we  wish  to  have  valid  com- 
pari-sons  of  theory  and  observation.  We  would  how- 
ever point  out  to  any  future  observer  the  use  of 
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Weber’s  WeUenrinne  with  several  of  Rus.«eirs  methods  TMe«*nd 
of  observation  as  likely  to  give  belter  result*  than  any 
yet  obtained. 

(3S6.)  No  allusion  is  miwle  to  theory,  in  the  course 
of  the  Webers’  ex;>erimeii(s;  ami  though  they  have 
stated  the  lending  iwinls  of  several  theories,  (in  another 
part  of  their  book,)  they  do  not  ap]iear  to  have  the 
|H>wer  of  familiarly  applying  them.  We  look  U|Hm 
their  experiments  therefore  quite  free  from  theory, 
and  for  that  restson  we  ctmsider  their  coincidenee* 
with  theory  a.s  peciilmriy  valuable. 

(387.)  Mr.  Rus*-eir»  exjieriments  on  Wave*  are  con-  Russell  i 
taimsl  in  ihe  Rcp^irl  of  the  Seventh  Meeting  of  the 
Briiish  Association,  p.  417 — 19(>.  They  constitute, 
upon  the  whole,  the  most  important  body  of  exjicri- 
mental  information  in  regard  to  the  motion  of  Wave* 
which  we  possess.  We  shall  endeuvour  here  to  epito- 
mize the  princi(ial  contents  of  that  p^iper,  (omitting,  for 
the  present,  all  (hat  relates  to  the  tide-wave;)  it  will 
l>e  necessary,  however,  to  make  some  remarks  upon 
Mr.  Rusi^dl’a  references  to  theory,  because  we  believe 
that  any  one  who  should  derive  h!.s  first  knowledge  of 
(he  nature  of  waves  from  that  paper  would  receive 
from  it  a most  erroneous  notkm  of  the  extent  of  (he 
Theory  of  Waves  at  (he  dale  of  those  expcrim^ils. 

(388)  Wc  shall  commence  w ith  the  experiments  App&ntu* 
niaile  with  ajqiaratus  arranged  expressly  for  this  pur-  f**' 
po^.  A rectangular  trough  or  cistern  wo-s  constructed,  * 

20  feel  long,  1 fool  broad,  and  more  than  7 inches  deep. 

At  one  end,  an  additional  length  of  7 ' 3 inches  vra.s  lefr, 

*0  that  in  fact  the  (rough  really  was  an  uninterrupted 
trough,  whose  length  wtls  20  teel  7*3  inches.  Only 
20  feet,  howocr,  w‘as  used  in  the  cx]ierimenU,  the  re- 
tnuining  part  being  used  for  the  generation  of  a wave, 
ill  one  of  the  following  manners.  A sluice  being  placed 
at  the  distance  7*3  inches  from  the  end,  water  was 
poured  into  the  small  part  of  the  trough  behind  the 
sluice,  to  a known  height  above  (he  surface  of  (he 
water  in  the  trough;  then,  upon  raising  the  sluice,  that 
jMirtion  of  this  water  which  was  higher  th-m  the  general 
level  (and  whose  volume  therefore  wu.s  known)  rushcil 
into  the  trough,  forming  a swell  there  which  was  im- 
mediately propagited  as  a w.xve  along  (he  aurfare  of  the 
water  in  the  trough  ; and  the  sluice,  being  depresi^d, 
formed  a smooth  end  to  the  trough  in  that  part  from 
W'hich  the  wave  began.  Or,  a vertical  rectangular 
trunk,  occupying  the  whole  or  apart  of  the  small  por- 
tion at  the  end  of  the  horizontal  trough  was  fille<l  w ith 
water  to  a certain  height,  and,  by  lifting  the  trunk, 
that  water  wils  allowed  to  gush  out  below  its  lower 
etlge.  Or,  the  sluice  of  which  we  have  s|xikcn  waw 
us^  to  form  a wave  by  merely  agitating  it  with  the 
hand.  And  in  some  experiments  the  disturbance  was 
given  by  pressing  a solid  into  the  water,  and  in  others 
by  withdrawing  a solid  from  the  water. 

(3S9  ) The  method  used  for  measuring  the  velocities  Mmfr  of 
of  the  wave*  is  extremely  ingenious.  The  length  trfincreadng 
20  feet  was  far  too  small  to  permit  of  any  accurate  dc- 
termination  of  velocity.  But  Mr.  Ruvsell  remarked^  »w*»e. 
that  the  wave,  U]k)u  meeting  one  of  the  vertical  ends  of 
the  trough,  wa*  reflected  without  alteration  of  form, 
ami  ibcreforc  could  be  observed  in  its  reflected  course 
as  well  ax  if  (he  trough  had  been  prolonged;  and,  as 
the  same  remark  applied  to  every  reflection  at  each  end 
of  the  trough,  the  (rough  might  be  u»eii  as  a channel  of 
indefinite  length.  (The  theory  of(355.)and  (357.)  shows 
that  the  reflation  from  the  plane  eml  will  in  all  cases 
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Tide*  and  produce  a wave  of  exactly  the  Kuine  kind  u»  th:»t  which 
— . conies  In  contact  with  the  cmh  whatever  that  kiud  may 
be.)  'rhuslhe  wave  »a*  Kimeiime^  ob*«erveil  aAer  it 
had  been  reflected  60  times,  or  after  it  had  really  de- 
i^rihetl  tt  le«0h  of  1200  feet.  Moreover,  the  progreva 
of  the  wave  was  observed  without  difficulty  at  u greiit 
number  of  ptiiiits  in  its  course, — for  instance,  in  the 
cx{>eriment  just  cited,  at  three  points  in  each  length  of 
20  feet,  or  in  ISO  points  in  the  !cn|rth  of  1200  feet.  'Hte 
ftrst  observations  were  usually  matle  after  the  wave 
hud  run  the  leni^th  of  the  tniugh  once  or  twice  ; this 
ullowe<l  many  small  waves  (such  as  apjiaremly  have 
injured  Weber's  ex|ierimctits)  to  sc|iarate  themselves 
and  disappear. 

.Mode  of  (390  ) The  method  of  observing  the  time  at  which 
tltrimM^  the  crest  of  a wave  pressed  a given  point  was  most  happy, 
of  a watfr  Tlie  flame  of  a cumlle,  plac^  above  the  trough  and  at 
a small  horizontal  dtslaiive  from  h,  wum  refWctv<l  by  a 
mirror  in  an  iiicliuerl  ^isitiuri  downwards  to  the  water, 
then  by  the  surface  of  the  water  it  wa.v  reflecUnl  U]}- 
wards,  and  being  received  upon  another  tnclincvl  mirror 
was  rcflccletl  to  the  eye  of  an  observer,  who  viewed  it 
through  an  evedube,  fumbhe<t  with  an  Internal  wire 
and  a more  vlistant  mark  for  directing  the  observer's 
eye.  When  the  water  was  at  rest,  or  when  the  hori- 
zontal surface  at  the  top  of  the  wave  wu.h  p^issing  under 
the  mirror,  the  candle  was  seen  in  the  centre  of  the  eye- 
lube;  when  an  inclined  part  of  the  wave  (either  the 
anterior  or  the  posterior)  was  pus«>ing,  the  candle  was 
seen  on  one  or  other  side  of  the  eye-tube.  In  this 
manner  the  passage  of  the  high^t  |airl  of  a wave  whose 
length  wa-s  three  fwt.  and  whose  height  was  only  one- 
tenth  of  an  inch,  could  be  observed  with  accur:cy. 
Mode  of  (391.)  The  length  of  the  wave  wu.s  observe  by 
otMeninff  adjusting  two  fine  conical  points  which  nearly  touchetl 
•«Vh"Sht  ^ anterior  purl  of  the 

of*  ware.  would  touch  cme  and  the  posterior  part  would 

leave  tlie  other  at  the  same  instiuit.  The  he^ht  of  the 
wave  was  obj»erved  by  noting  the  elevation  of  the  water 
ill  small  pipes  passing  from  the  side  of  the  trough  and 
turning  upwards  at  iia  outside.  We  doubt  the  accu- 
racy of  these  determinatiuns;  they  arc,  however,  \cm 
important  than  (he  determination  of  velocity  ; yet  wc 
shall  presently  find  that  fuller  information  regarding 
them  would  have  been  valuable. 

Hpecicn  cif  (392.)  Mr.  RuaM'llsre^^rches,  hi  these  evperimctils, 
wsT«  ob-  were  directed  entirely  to  the  exammatioii  of  wWt  he  de- 
nominates  ” ITie  ^eal  primary  wave,”  and  which  he  de- 
“***^  scribes  aw  **  differing  in  Its  origin,  iUs  phipiiomcna,  and  its 
laws,  from  the  undulatory  and  oscillatory  waves  which 
alone  hud  been  investigated  {irevious  to  the  researches 
of  Mr.  Russell.”  We  are  not  disposed  to  recognize  this 
wave  as  deserving  the  epithets  “great'*  or  “primary,” 
(the  wave  Wing  the  solitary  wave  whose  theory  is 
discussed  in  (226.)  &c.,)  and  we  conceive  that,  ever  since 
it  was  known  that  the  theory  of  shallow  W'aves  of  great 

length  wascontamcilin  the  esjuation  =ri7<‘*^^(l95.), 

with  limitations  stintlar  to  those  In  (226  ),  the  theory 
of  the  solitary  wave  has  l*een  perfectly  well  known. 
].<euvirig  this  however,  we  may  state  that  Mr.  RustNclI’s 
experimentK  were  all  made  upon  a single  wave  of  con- 
siderable length,  similar  to  that  diseuw^  in  (230.)  and 
(232.),  in  which  a {lorticle  is  actually  moved  a certain 
distance  by  the  wave  and  then  remains  at  reel  in  a 
position  diifering  from  its  original  position.  The  result 


ill  (234.)  shows  that  such  a wave  limy  travel,  without  any 
force  to  mainUtiii  its  mutiuii,  provide*!  It  be  lung  in  pro- 
portion to  the  <lcpth  of  the  fluul ; and  provide*!  that  its 
velocity  be  k being  the  depth  ; or  in  other  wonU, 
that  it  can,  when  moving  freely,  have  no  other  velocity 
than  We  are  not  able  to  state  fully  htiw  far  .Mr, 

Rusisell  s evix'rimeiits  Katisfy-  the  former  condition  : fur 
Mr.  Russell  waa  not  aware  of  the  influence  of  the 
hiigth  of  the  wave  in  any  case,  and  thcrefoitf  has  not 
given  it  here.  Supposing,  however,  (as  his  incidental 
remarks  imply,)  that  the  length  was  3 feet,  this  length 
may  correspond  to  a in  the  second  or  princi^ul  term  in 
the  expression  of  (232.),  and  as  a ha.s  the  same  ]>lace 
there  which  X has  in  (165.),  &c.,  we  may  consider 
X=3  feet.  Therefore,  when  (he  depth  was  0 inches, 

^ = 6 ; when  the  depth  was  4 inches,  =0,  &c.  The 

velocity  is  therefore  (sec  the  table  in  (170.))  sensibly 
not  the  same  as  if  the  wave  were  infinitely  long.  The 
wave,  therefore,  (in  conformity  with  (he  remarks  in 
(235.),)  would  (end  to  split  into  severnl  waves,  each  of 
which  would  move  with  its  own  velocity  ; and  (his 
ap))ears  to  have  happened  in  some  inslanees  (rejected 
in  Mr.  Uussell's  table  of  results).  Hut  the  difference 
of  velocities  would  be  small,  and  probably  the  elevation 
observed  would  be  that  of  the  first  part,  w hich  corre- 
s{KXuUto  Xs3  feet. 

(393.)  There  is,  however,  another  point  to  be  con- 
snlercd,  namely,  that  the  height  of  the  wave,  in  inuny 
of  the  cxjicriments,  Wars  a sensible  proptirtion  to  the 
depth.  According  to  the  theory  of  (208.),  supposing 
(be  auccession  of  waves  cuntiuuous  the  top  of  the  wave 
would  (ravel  with  a velocity  greater  than  that  *lue  to 
the  umliMurbed  depth,  and  even  greater  than  that  <lue 
to  the  disturbed  depth,  and  expressed  by 

- , height  of  wave  . 

whereon  V , . Hut  u,  a.s  m continuous 

depth  of  water 

waves,  we  refer  our  first  calculation  not  to  (he  undis- 
turbed depth  but  to  the  mean  depth ; (hen  insteo*!  ofA* 

we  must  put  Ar^l  + - |*  the  mean  depth  ; and  instead 

3/'Jt 

of  3/iX  we  must  put — , the  greatest  elevation  above 


Infiuntrr 
of  the 

of 

tlie  wete 
upon  tl^e 
Ttflocil>, 
Drai<'ct(*<l 
by  Mr. 
KumoIL 


Iiifluroce 
of  the 
height  of 
the  auve 
upon  the 
velodly. 


t t , f'k 

the  mean  being—. 


Thus  the  last  formula  becomes 


\/  + 2)^'  '*■'2')"  Vj*(i+2A). 

(394.)  To  examine,  then,  the  general  etiincideiice  of 
Mr.  Russell's  results  with  the  theory,  we  have  pro- 
cee<lcd  thus have  taken  the  abstract  in  pp.  440, 
441,  442,  of  the  Hfport  of  the  British  Association^ 
having  correcteil  a few  errors  hi  it,  and  have  divkled 
the  experiments  into  groups  in  which  (lie  depth  of  (he 
w-ater  and  the  height  of  (be  wave  are  n^rly  cv|Uul.  We 
have  assumed  (hat  the  mean  of  the  observed  velocities 
corresponds  to  the  mean  of  the  depths  &c.,  an  a-ssump- 
tion  which  is  not  rigorously  true,  but  probably  mueb 
nearer  to  truth  thou  any  one  experiment.  Wc  have  then 
computed  the  theoretical  velocity  for  the  undisturbed 
depth  by  the  formula  of  (169.),  &c.,  supjxising  X=:36 
inches ; and  in  other  colunmv  we  have  altered  this 
velocity  in  the  proportion  of  1 : 1 ♦ Vl  +36, 

and  1 : ^l-f26. 
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'i'ide*  and 
Waves. 

Expekimbsts  ih  which  the  Height  or  the  Wave  is  shall. 

fivetiot*  V. 
.\c('OUUt  of 
Kxi>eri- 
iiKTOta  on 
Waves. 

Limit* ufGr<Mi|»*  in  the  “Total  Dep-.h" 
of  Mr.  HoMeir*  Tabic. 

Uadit- 
turbed 
«lc(»th  of 
Water  in 
liKhe*. 

11'  of 

Wave  in 
iiiebe*. 

Olnvrted 
reinc.ty  in 
feet  per 
^eoud. 

Veloctty 

e43in;H)tet| 

for  uiuli*- 
turbed 
IX-pth. 

Ctimputcd 

VrUicity 

X vr+*. 

C^idpntrd 

Velacilr 

xvr+S' 

Computed 
Valncity 
X./T  + 71. 

Tabular 

at>Ktr&ct  of 

1-05  ami  I-IO 

1000 

0-075 

1-670 

1*629 

1-689 

I - 803 

1-747 

ea|serl- 

1-30 

1*150 

•150 

1 810 

r?44 

1*854 

2*057 

1-956 

M.eota. 

3 09  to  3-23 

2*963 

-207 

2-860 

2*702 

2-795 

2-972 

2-885 

3*32  and  3*40 

3-080 

•280 

2-960 

2-747 

2-869 

3-099 

2-986 

4*00  to  4 31 

3 903 

•256 

3-310 

3-016 

3-114 

3-300 

3-208 

5-20  !o  5 S0(txcluiUti){  5-21) 

5-088 

•252 

3*758 

3-303 

3*384 

3 540 

3 463 

6*40  to  6*65 

6-220 

*304 

4-094 

3-495 

3-579 

3*742 

3-662 

7-42  to  1-70 

7-040 

•474 

4*406  j 

3-597 

3-716 

3-943 

3831 

ExPRRIHENTS  IH  WHICH  THE  HkIGHT  OF  THE  WaVB  IS  LAEGB. 

r 20 

I -000 

0-200 

1-760 

1-629 

1-785 

2-061 

1*928 

1-62 

raoo 

•320 

2*060 

1*858 

2*072 

2*446 

2*267 

219 

1-900 

•2(H) 

2 .300 

2-217 

2*380 

2-677 

2 533 

3’35to3'41 

2-900 

•420 

3-010 

2-701 

2-88? 

3-225 

3*0fU 

3' 50  to  3 '61 

.3-02t) 

•532 

3*080  1 

2*724 

2*954 

3*368 

3-lfis 

3-69  to  3-97 

3-007 

*830 

3*2.52  ; 

2-719 

3-072 

3-677 

3-388 

4 '40  to  4*75 

3 910 

0*625 

3*505 

3-018 

3-250 

3 671 

3-467 

3-870 

1-340 

3-820 

3-007 

3-488 

4*293 

3-911 

5’61  to  5*82  ..... 

5-070 

0*692 

3 970 

3-300 

3 5!8 

3-917 

3-723 

615  to  6*40 

5 '080 

1 • 160 

4*170  , 

3-302 

3-659 

4*286 

3-985 

6-69  to  7-20 

fi-034 

0*823 

4-262  j 

3-468 

3-697 

4*117 

3-912 

7-74  to  8 00  

0-946 

0-S84 

4-497  1 

3-586 

3*808 

4-216 

4-017 

Thetelo-  (393.)  The  fxpcrimettts  Vhich  are  m«>^t  fovourable 
eitiesa«r«e  Tor  determinitt^  ine  inHueiice  of  the  height  of  the  wave 
g«n«rmUjr  are  tho'e  of  the  aecomi  group.  If  we  compare  the 
with  Uiow  column  of  “Velocity  contpuletl  for  undtrturl>e<l  depth'* 
with  the  column  “ OWrved  velocities.’’  we  find  that 
ibcory.  computed  velocities  are  too  small.  If  we  com- 

pare the  “ Computed  velocity  x +6."  which  is  the 
suntc  us  that  due  to  the  depth  meuKured  from  the  crest 
of  the  wave  to  the  bottom  of  the  trough,  we  find  thut 
9 arc  loo  ^atl  and  3 too  great.  If  we  cutn))nre  the 

“Computed  velocity  X ^1+2  3,”  which  is  that  de- 
duced from  our  theory  of  (2tJ8.).  we  find  that  5 are  too 
small  and  7 too  great.  If  we  compare  the  “ Computed 
velocity  x we  And  that  3 are  too  s^mail  and  9 

too  gr^.  'fhe  contpurisoit  of  the  first  group  IcotU  to 
nearlv  (he  same  result ; (he  numbers  in  (lie  corre- 
sponding columns  being  — all  (uo  small  — 6 (uo  snmll, 
2 too  great  •»>  4 too  small,  4 too  great  — 4 (uo  small,  4 
too  great.  On  the  whole, (herefore.  we  think  ournelves 
fully  en(itle<l  to  conclude  from  these  experiments  that 
the  theory  of  (206.) is  entirely  supported;  and  that  the 
velocity  is  correctly  calculate<I  by  supposiiigit  to  be  that 
due  to  ihe  mean  depth  increa»efi  by  three  times  the 
semi-oHcillation  in  depth,  or  the  whole  depth  Irom  the 
crest  of  the  wave  increased  by  the  whole  oscillation  in 
depth. 

The  TOvll  (396.)  The  reader  will,  however,  remark  that  (he 
ejcewr  of  our  computetl  quantities  are  for  the  mo>t 
stwe  re-  smoil  dep(h.s  of  water,  and  the  drfecin  in  the 

moteil  by  ffreat  depth.s.  We  think  it  most  likely  that  this  is  due 
probable  to  the  diflerence  in  the  lengths  of  the  waves.  It  is  not 
•”PPo*^*  unlikely  that  X was  less  than  36  inches  in  ihe  small 
depths,  and  greater  than  36  inches  in  the  great  depths. 


If  wc  luid  calculutetl  with  such  numbers,  we  should  the 
have  found  smaller  computed  velocities  for  the  small  oftbe 
depths  timl  greater  for  the  great  depths;  and  the  ’•’sfet. 
tigreeinent  with  the  observed  velocities  would  have 
l»^n  extremely  cli^. 

(397.)  Other  ex{>crimen(s  of  Mr.  Kussell's  were  Exprri- 
direcled  to  the  inquiry,  whether  the  mo<ie  of  producing  nienti  *»f 
the  wave  (in  other  words,  the  form  of  the  wave)  hi-  • K«®*f** 
fltienced  its  velocity  ; it  was  found  that  no  difference  * ***<^*'* 

of  velocity  was  perceptible  with  waves  produced  in  dlf> 
ferent  ways.  This  U in  accordance  with  (234.).  Ex- 
]ierimcnu  were  ul»o  made,  (of  which  no  details  arc 
given,)  which  showed  thut  the  mutiuti  of  the  particles 
from  the  surlkce  to  the  bollom  of  the  channel  it  the 
same,  and  that  particles  once  In  a vertical  plane  con- 
tinue in  a vertical  plane.  These  results  agree  with 
those  of  (1 80.). 

(3f)H.)  Some  exjierimeiUs  were  made  by  Mr.  Rush-11 
on  what  he  calls  a «ev/a/itv  wave — that  is,  a wave  which 
is  in  reality  a progressive  hollow  or  depression.  But 
(wc  know  not  why)  he  appears  not  to  have  been  satU- 
fied  with  the^  experiments,  and  has  omitted  them  in 
his  ubstmet.  All  the  theories  of  our  IVth  Section, 
without  exceptUm,  apply  to  these  as  well  os  to  posilive 
waves,  the  sign  of  the  coeffKtent  mily  being  changed. 

We  may  remark,  as  a matter  which  may  be  observed  Neg«iii« 
(in  some  lociJilies)  in  daily  experience,  tliat  thephttiio-  w»’e  r»ro- 
memm  of  a negative  wave  is  given  in  great  perfection 
by  the  paddles  of  a sieain-boat : the  first  wave  which  of  * 
jKisses  away  from  it  being  a hollow  of  considerable  boat, 
depth.  We  were  first  made  aware  of  this  by  observa- 
tion of  the  traces  inude  by  Mr.  Bunt's  rxeellenl  self- 
registering tide  gauge  on  (he  banks  of  the  Avon,  at  a 
short  distance  below  Bristol ; but  wc  have  since  fre- 

2 sS« 
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TIDES  AND  A V E S. 


Tide*  »nd  queiill)'  reinarkcil  il  in  the  wavt»s  caused  by  steam- 
" other  placest  merely  by  waJcIrin^  the  full  and 

rij*e  of  the  water  on  the  river  bauk». 

Kxperi-  (39ib)  Kijierinjents  were  bIj-o  made  by  Mr.  Russell 

nirnti  m to  the  velocity  of  iran*unission  of  a wave  in  a chuniicl 

tri»n|fui»r  ^tloti  is  a trianffle.  In  some  chuimels  which 

nnd  trape*  » 

, he  uM'd  ihe  hreiuilh  was  ~ X ihc  cleiith,  in  others  il  vox 
chaiinebi.  2 

3 X the  depth;  ami  one  side  in  all  cases  wnH  vertical. 
'Hils  cousiruclion,  in  cotiformity  with  the  remark  of 
(222.),  could  not  be  e*pecu?d  to  jpve  exactly  the  vel^ 
city  detcrmincnl  by  the  formula  ol  (220.).  .\«d  it  is 

expressly  remarketl  by  Mr.  Russell  that  the  wave  did 
not  stretch  across  the  channel,  but  travelled  tn  the 
manner  described  in  (359.).  ^^e  should  therefore  ex- 

pect the  experimental  velocity  of  the  lentiinff  part  of 
the  wave  (or  that  c<irres|jondin|r  to  the  deep  side)  to 
approach  more  nearly  than  the  formula  of(220.)pv«^ 
to  that  of  a rectanpulnr  channel  of  the  same  depth. 
Thi'i  is  what  apjjears  in  some  dcjsree  from  the  experi- 
ments although  their  re^^ults  are  irregular.  We 
a few  in  which  the  height  of  the  wave  is  small.  Vv  iih 
these  we  shall  give  some  observations  ma<le  in  traj>e- 
zoidal  channels.  In  computing  all  these  we  shall  use 
the  following  process.  We  shall  take  the  undisiurbe<l 
de]Mh  of  the  water  from  Mr.  Russell  s numbers.  Irroin 
this  we  shall  comimte  the  ecjui^alenl  depth  in  a rect- 
angular channel,  by  dividing  the  area  of  section  by  the 
brea*lih  of  the  surface  (220.).  To  this  we  shall  wid 
double  the  height  of  the  wave,  as  In  (395.),  and  with 
this  sum  we  shall  compute  the  velocity. 


Tsbtdsi 

aliiitrofi 
of  cipcri* 
metils. 


3 i 

Triangular  Channel  H,  breadth  = - x depth;  both 


sides  above  the  surface  of  the  water  being  vertical.  ; 
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Tfiqiezoidal  Channel  L,  formed  by  pouring  in  one 
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The  general  agreement  with  our  theory  is  at  lea.st 
as  close  as  the  agreement  of  the  observations  among  . ^ 
themselves.  The  mean  of  all  Ihc  Irijuigwlar  results,  s^etlon  V. 
and  that  of  each  of  the  trajtexoidal  results,  agree  closely  Aecouutuf 
with  the  thcor)  . Kxperi* 

(100.)  A ssTies  of  ex|»eriments  was  made  in  a 
channel  of  unilbrni  dejUh,  whose  sides  were  vertical  and  ” 
met  in  u vertical  line,  the  horizontal  plan  of  the  chatiiiel  Kxperi- 
being  a triangle  with  one  acute  angle.  Observations  mcuu  In  a 
of  the  height  of  the  wave  were  made  at  three  stations, 
at  which  the  breadths  of  the  channel  were  in  the  pro-  * 

portion  of  4,  2,  I,  According  to  the  theory  of  (254.) 
and  (263.),  the  heights  at  these  {Mints  oug^t  to  be  in 


the  pro|)orlion  of 


, 1.  And  this  proportion  very 


2’  s/2' 

well  repre-enis  those  observe! ; the  inet{ualtty  being 
suntetiniCH  greater  and  someiinie'«  less,  'fbus,  com- 


paring the  first  and  third,  which  ought  to  be  a.s  - : 1, 


they  are  found  to  be  (in  the  different  observatiotis) 


1*5 
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1 25 

2*5 
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3 3 

ro 

20 

0*25 
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The  velocity  cannot  be  easily  calculatetl,  the  height 
of  the  wave  being  great  In  the  narrow  part  ot'  the 
channel;  but  it  appears,  on  a general  view,  to  agree 
well  with  that  in  a rectangular  channel  of  the  same 
depth. 

(401.)  It  was  always  found  that  the  wave  broke  Time  of 
when  its  elcvaiiun  above  the  general  level  Ijecame  brenkmx 
equal  or  iicnrly  so  to  the  genera!  dejuh.  The  ap{>lica- 
tion  of  mathematics  to  ihi-s  circumstance  is  so  difficult, 
that  we  confine  ourselves  to  the  mention  of  the  observc<l 
fiut. 


(402.)  Observations  were  also  made  in  a channel 
(we  presume  of  utiifonn  breadth)  whose  depth  dimi- 
nish^ gradually,  the  bottom  being  tncHnetl  at  a slope 
of  I in  51.  The  height  of  the  wave  here,  in  conformity 
with  the  theory  of  (217.)  and  (264.),  ought  to  be  in- 
versely os  the  Iburih  root  of  the  depth,  'riic  results 
are  irregular,  but  it  Is  easy  to  see  that  this  proportion 
agreea  well  with  the  general  mean,  and  that  other  pro- 
portions (for  instance,  inversely  as  the  depth  or  us  the 
square  root  of  the  de{)lh)  would  nut  at  id)  agree  with 
it.  Here  too  it  wa-s  remurkcfl  that  the  wave  broke- 
when  its  height  above  the  general  level  was  equal  to 
(he  depth  of  the  water  at  that  place. 

(103.)  In  coufinnalion  of  the  Inst  remark,  observa- 
tions w ere  made  on  the  surf  of  the  sea,  a series  of  rods 
being  fixed  in  the  sand,  by  which  the  height  of  the 
wave  at  the  iustaat  of  breaking  could  be  observed. 
The  general  result  was  that  the  wave  broke  when  its 
height  above  the  antecedeui  hollow  w'ns  equal  to  the 
depth  of  the  water.  Mr.  Russell,  however,  Ims  not 
slated  whether  this  depth  w as  measured  from  the  mean 
level  of  the  surface,  or  from  the  bottom  of  the  hollow. 

(104.)  Uefore  dismissing  these  experiments,  how- 
ever, we  must  allude  to  a very  remarkable  practical 
fact  which  )e<l  to  the  whole  investigation.  It  had  been 
accidentally  dUeovereil  iliat  the  navigation  of  certoki 


Kijieri- 
meau  In  s 
eliannel  of 
TorUblc 
depth. 


Time  »t 
which  the 


Time  at 
wlUrh  the 
*urf  of  the 
•ea  break*. 
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IDES  AND  WAVES. 


Tidw  .ml  canals  of  small  depth,  on  which  boats  arc  drawn  by 
hors^,  could  be  prcatly  fuciliuaed  by  iucTcasltis  tbe 
.speed  of  the  boats ; the  resistance  when  the  velocity 
Section  jfreal  beinff  considerably  less  than  when  the 

V.T^T  velocity  wa-s  small,  'fhe  whole  of  the  circumstances 


of  the  expression  for  the  necessary  force  is  then 


— C.aiu’ 


y(r/— x) 


Tidoi  »ntl 

W avet. 


this  expression  depend  only  on  the  last  term  [sin 


nwnu  on  alTeclinff  ihU  result  nft  most  ably  unalyxetl  by  Mr. 
««• ^ ,r  . .v_  ..k 


XV«»e*. 


Rusacll  in  a papar  in  the  Bilinburyh  Trantartiotu, 
vol.  aiv.  Thf  folluwin)T  jtmrral  .laleinent  will  put  the 
reader  in  posaession  of  the  principal  feels.  There  is 
oae  particular  velocity  (that  defined  hy  the  erjuation 
t‘=gk)  at  which  a free  wave  will  travel  alonR  a canal 
of  given  depth  k.  Nevertheless  a bool  travelling  along  a 
canal,  at  whatever  speed,  will  be  accnmpanieil  by  a wave 
travelling  with  the  same  s[iced  os  the  bool,  wbt»  Mlion 

at  that  jsrrlicular  speed  U mainlainetl  HL'™  and  a force  urging  forward  its  back.  And  it  will 

pressure  oflheb.alui>o.i  the  water,  therefore  easily  be  cunceived  that  {with  perhaps  a 

of  waves  are  in  all  trifling  change  in  the  waves  form)  a portion  of  the 

and  niav  with  pro-  ***  Pfnt'feeil  by  only  a force  urging  forward 


The  changes  of  sign  of  s^,,— ./ 
Poutian  of 
t(i7  - x)  the  wfcTe 
I with  re- 

^ (laid  to  tlw 
beiii^  always  positive  when  W — x U > 0»  < o]-  bor 
the  front  of  the  wave,  fks  far  as  its  middle,  r< —X  is 

< - and  F )«  neifjitive.  For  the  back  ^ 

2 u X 

of  the  wave,  ri— x U > ^ 

silive.  It  appears,  then,  that  the  wave  may  he  retained 
at  this  slow  speeil  if  there  be  a force  reNUiing  its  front 
and  a force  urging  forward  its  back.  ‘ ‘ ^ '* 


BkXkt 
moTiof 
•lowly  ii 


wave  and  the  force<btide-WBvr, 
sjiokeii  frequently  tii  Section  IV. ^ ^ 

prielv  be  calleil  the  free-camti-Mave  and  the  for^- 
canai-wave.  Now  the  general  fact  » this.  lithe  boat 
moves  more  slowly  than  the  free  wave,  the  forcetl  wa\e 


Mly) 


its  back.  As  the  motion  of  a boat  can  produce  no 
force  except  forwards,  it  is  readily  seen  that  the  boat 
can  produce  the  force  requisite  only  by  following  the 
wave.  Thus  when  the  velocity  is  lcs.s  than  that  of  a 
free  wave,  the  wave  will  precede  the  boat. 

(407.)  If  the  velocity  were  greater  than  that  of  a 
free  wave,  or  r*  > the  form  of  the  expresaion  for 

v(W— J) 

sin*  — = =- . cos , 


nifwina  than  the  free  wave,  the  forced  wave  follows  the  middle 

of  the  boat,  and  the  fores- neccsaiiry  to  keep  up  the  speeil 

V,  ? is  (in  proportion  to  it-s  velwity)  less  than  in  the  former 
^ ’ ca.se.  But  if  the  boot  moves  with  a velocity  eo^ual  to. 

Rf«>fajic«  Qf  rather  slightly  exceeding,  the  velocity  of  the  free 
to  » boat  with  its  middle  on  the  top  of 

much  Ji.  less  (in  pro- 

portion  to  tU  velocity)  than  at  lower  speeds,  oml  even 
* * • • ^\ud  thci>e  are  the  &cl«  to  be  explained 


(pitiwhrd 
•I  IlMl  It 
rides  on 
thv  tnp 
of  tbe 
great  ware. 


absolutely  less, 
by  our  theory. 

(40.^-)  The  lhci»ry  of  (229  ),  Ac.*  i«  sufficient  for  this 
purpose.  Suppose,  as  in  (2^2.),  the  value  of  X to  beO 

, 2Ai3  T(rt-j)  . 2»(r/-a) 

— 

3t(2  a o 


whcni'f-xis<0 ; and  to  I 


+5“" 


i!^ri f-Hwhen  cl-x  fa  > 0,  < o:imd  lobet 

a 1 

when  r(-x  is  >0  : (in  which  eiprcssimis  r is  nnt  nc- 
ce.wrily=  Jjf  but  may  be  any  quantity  whatever). 

k . . dX 

Since,  by  (194.),  A + K= — 

l + ~ 


: A — A — - nearly, 
dx 


This  is  the  ele« 


dx 

, ,dX  Bkh  . »(»•<- r) 

haveKss-k  — - — • 

rfx  a 

vation  of  the  surface  of  the  water ; ami,  since  it  appliiw 
only  from  cf— x=0  to  cf-r=ti,  it  shows  thalthrough 
that  extent  the  water  will  be  elevated,  iU  elevation  tie* 
creaaing  very  gradually  at  both  extremities  of  the 
wave.  Now*  in  the  expre».sions  of  (233.)  and  (234.), 
suppose  a the  length  of  the  wave  to  be  so  large  that 

the  terms  depending  on  ^ may  be  neglcctcil : then  the 

expre«iion  for  F,  the  force  which  is  necesssiry  to  main- 
tain the  motion  of  the  wave  with  the  velocity  r,  will  be 
found  to  be 


32  vA 


(v‘—gk)  . sin' 


(406.)  Suppose  now  the  velocity  to  be  less  than 
that  of  a free  wave,  or  c*  to  be  < gk.  The  form 


which  would  be  found  to  be  pobitive  for  the  front  of 
the  wave,  and  negative  for  its  back.  The  force  ihcre- 
fbre  to  maintain  a rapid  wave  ought  to  tend  to  accele* 
rate  its  front  and  to  retard  its  back.  As  before,  the 
boat  can  prmluw  only  the  accelerative  part,  and  there- 
fore must  be  ujKm  the  front  of  the  wave,  or  must  be 
follow  ed  by  the  crest  of  the  wave. 

(408.)  no  force  is  requisite.  Bui  a.s  we 

have  found  in  the  preceding  instances  that  an  accelerat- 
ing force  on  the  front  and  n retarding  force  on  the  back 
produce  the  sime  effect,  we  may  Infer  that  tlic  com- 
bination of  an  accelerating  force  in  front  and  an  acce- 
lerating force  on  the  back  w-ill  produce  no  effect,  or  will 
produce  tbe  same  effect  as  no  force,  or  will  make  ’ 
v'*:s:gk.  if,  then,  the  head  and  the  stern  of  the  canal- 
bout  etiuallv  urgeil  the  water,  the  boat  must  ride  ou 
(he  top  of  the  wave  to  maintain  this  velocity. 

(409.)  But  as  the  head  of  the  boat  urges  tbe  water 
more  than  the  stern  does,  the  velocity  of  tbe  wave 
must  be  such  as  require.^  a greater  accelerating  pressure 
on  the  front  than  on  the  back,  or  such  as  requires  a 
pressure  similar  to  that  trwited  of  in  (10?.),  or  must  be 
a little  greater  than  the  velocity  of  the  free  wave,  in 
order  that  the  boat  may  ride  evenly  on  the  crest  of  the 
wave.  This  Is  true  in  practice 

(4 1 0.)  ITiere  is  no  difficuUy  in  determining  the  exact  Tlkforr  «>f 
form  of  the  wav'e  which  a given  force  exerted  by  tbe  1®*>B  w»t^ 
boat  would  produce,  provided  we  suppose  it  to  act 
equally  on  all  the  particles  in  the  same  vertied,  thefo„^iniu 
wave  being  long.  Tlie  equation  of  (236.),  omitting  the  iteaenl 
. dX  ,<CX.  rf*X  d-X 

product  of  ~IU1(1^, becomes^— =k.  II 

we  make  gk=v‘,  v'  is  tbe  velocity  of  a free  wave.  And 
as  K dejtends  upon  tbe  position  of  the  boat,  and  upon 
the  position  uf  any  particle  of  water  with  respect  to  the 
boat,  F may  be  eipressed  by  A-  Thus  the 

equation  becomes 
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dt’ 


Mukinp  rV— J=tf,  r'i  +xr=u%  as  in  (197.),  wc  have 

I #//*'+•'  , P— r'  \ 

du  dw  i i?r  2o^  ^ 


4r« 


Ks|>Un«- 
tion  £rom 
theory 
of  the  di* 
minutioa 
of  the  re* 
■ittiinre  to 
the  boat. 


Intejemting  thiii  with  respect  to  u anti  r,  m in  (198.), 
we  have 

Omitlini;  Ihe  two  firH  Icrms  whith  expr«*«  free  waves, 

And  K =-i  g=:^x'(o<-x) ; or  F=x'  (H-x)= 
i^~rt  rfK 
fc  dx ' 

We  leave  the  discns^ion  of  this  eqnation  to  the  reader, 
conceuing  that  the  process  which  we  have  used  in  the 
last  articles  ia  belter  atlaptctl  to  the  general  explamUion 
the  obiwrved  facts,  Wc  may  remark,  however,  that 
the  breaking  of  the  waves  attending  the  bout,  in  certain 
c^ses,  ap|)ear«  to  be  owing  to  this  circumstance,  that 
the  form  of  the  function  x'  i»  such  that  the  function  v 
niKfi  not  patisf)  the  equations  of  (229,),  and  therernrc 
at  some  point  there  is  an  infinite  force  on  the  particles 
of  water. 

have  not  yet,  however,  alludeil  to  the 
algebraical  circumstances  on  which  the  dimiituiiun  of 
resistance  to  the  boat  depends.  For  this  purpu5e  we 
will  consider  the  velocities  of  the  individual  particles  of 
wafer.  F or  any  particle  this  is  expressed  by 

2w  _ av0<-,r)  . »r  4v(r<-x)) 

dt  3r'2a’’~  a a +2'a“‘ a P 

W hen  r( — xsia  or  0,  lliat  is  at  the  bv^iiinff  or  vn.i  of 
the  wave,  this  velocity  is 


2»f  Tt’l 


Uhi'ti  i*f— T=-,  that  is  at  the  middle  of  the  wave,  (his 
velocity  is 

3Tl2a^  a 

The  boat,  riding  on  the  top  of  the  wuve,  has  its  head 
wid  stem  almost  free  of  the  wuUt,  while  its  middle  » 
immersed  in  water  which  is  travelling  in  the  same  di- 
rection as  Itself  with  the  velocity™.  Cuuscquently  the 
velocity  through  the  wafer, upon  which  the  resistance  dcs 
pends,  ianol  icbutt'— and  the  resistance  is  there- 


beloK  loft  by  tht  watvr,  pr«en(»  loss  of  bluff  re.i»tan«  Tid«.n,l 
lhaii  u«ual  Neither  of  ihese  eircomstanccs  (the  rapid 
motioii  ofibe  w;uer  in  the  same  direclwm  aa  the  boat,  ' — v— > 
und  the  clevali.™  of  the  bontV  head  above  the  water) 

/4t.^  ta  inrntson 

, ly/  ) " w»»  remarked  that  at  low  velocities  the 
boat  IS  foliowetl  by  a breaking  wave,  but  lhat  at  ihe  “ 
arivanlageous  velocity  there  is  no  broken  wave.  We 
cannot  undertake  to  put  the  explanalinn  of  this  fact  in 
detail  into  a mathematical  form, 

(413.)  Obwrvatioiis  were  made  bv  Mr  Russell  on  olaer,. 

^ "“'■'v!  Their  results  Uo*!2!  of 

■ R e generally  with  theory  ; but  as  the  circumstances  rrs.if.  on 
are  never  so  perfectly  known  as  in  artificial  canals,  wc 
do  not  think  them  worthy  of  ihc  detailed  notice  which 
we  have  pven  to  the  others  in  (392  ),  &c. 

(414.)  -Mr  Russell  also  matle  some  observations  on 

observation.  So*;;:":- 

completely  lulled.  .Mr.  Russell  was  not  aware  thal  the  "■•»«  »f 
veloeily  of  waves  depends  on  their  lengths,  and,  in  deep 
naler  deiwnds  wnsibly  on  nothing  else ; and  was 
Ihcrelort  baffl«l  by  obtaining  the  most  discordant 
results.  His  olservations,  too,  are  useless  to  any  other 
per»)ii,  as  no  atlempt  was  made  to  measure  ihe'icngih 
of  the  waves.  Observations  were,  however,  maile  (bv 
immersing  a glass  tube  to  a considerable  depth  in  the 
water)  to  determine  whether  the  agilation  of  Ihe  water 
pro<luces  a sensible  effect  at  great  depths.  It  was 
found  that  where  Ihe  depth  was  12  feel,  waves  4 or  5 
leel  long  produce  no  sensible  motion  near  the  Itollom; 

TirT  " '"f  inconsiderable’ 

effect.  The  reailer  mil  see  that  llicse  results  agrw  per- 
fectly wiih  those  of  (177.),  4c.  “t-  I 

(415.)  Wc  shall  allude  hereafter  to  some  of  .Mr. 
nussells  observations  of  tides.  .Meaiiliine  wc  shall 
re|ieat  our  opinion  of  the  great  value  of  the  exiwriments 
which  we  have  abstracted,  but  we  must  warn  the 
reader  against  attaching  any  im|iorPince  to  the  iheore- 
inal  expressions  which  arc  mingled  with  them  in  the 
original  account. 

(415.)  The  general  pha  nomena  of  waves  of  the  wa,  r.en.^i 
to  which  wc  have  mciJenlally  alluded  in  wveral  par«  Lt. ” 
oi  jetton  1 V .,  arc  so  notorious  thal  it  would  be  useless  sea-wsve. 
and  indeed  difficult  to  protiuce  aulhnrilics.  Tliev  are 
the  grrat  velocity  of  large  waves  as  compared  w ith  that 
of  small  ones  (168.) ; the  crossing  of  any  number  of 
" bhoul  obliterating  each  other,  (352.) 
and  (M4-);  the  power  of  the  wind  to  raise  the  waves, 
and  thetr  broken  character  during  Ihe  raising,  (271.)  ; 
the  P“»er  of  the  wind  to  mainlain  the  waves  in  increas- 
ing height  frimi  Ihe  windward  shore,  otid  their  smooth 
character,  (267.)  i the  rcflecliou  of  waves,  unbroken 
from  a vertical  wall,  (357.);  the  breaking  of  the  wave: 
on  the  etlge  of  a shml,  (15A)  and  (248.)  ; the  breaking 
the  su  rf  on  a sloping  Imach,  (249  .)  ; and  some  olher^ 

We  may,  however,  remark  (hat  some  treatises  have  been  Sp«,Ul 
written  expressly  on  the  motion  of  the  waves  of  the  sea 

cmDudvinjF  t>>is  i>*sw;iii>«  i.i  .a  . , . 


OD  wave! 
•eiu 


aes.  ujuxaiii  ui  IRC  wuves  ol  thc  sea. 
embodying  the  results  of  eonsitlerable  thought  and  ex-  ‘’?.r 
™ , CSV.  worthy  of  the 

fore  diminished  in  the  proportion  of  1 ; (^1  _ V.  "T'  pnrticularly 

„ , \aaj  In  Coudraye,  Bremonlicr,  and 

of  these  writers  arc  throughout  of 
tery  Iltllc  value,  (as  will  always  hold  with  theories  of 
wave,  which  are  not  based  upon  the  mathematical  ex- 
pressly of  the  gi-neral  properlies  of  fluids;)  their  ob- 
servalions  arc,  in  a great  measure,  directed  to  the  prac- 


\ aa/ 

To  this  Is  owing  the  great  feciliiy  of  drawing  the  boat 
at  the  high  speed,  provided  it  ride  on  the  top  of  the 
'"“y  be  assisted  by  the  circumstance 
that  Ihe  head  being  raised  above  the  water,  or  rather 
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and  tical  efft>ct  of  waves,  upon  »«a  b«nches  and  erections  ]u 
WaTp*.  the  sea.  Amoiiff  those  which  have  a bearing  on  our 
‘ theory,  wc  may  meiUion  that  the  horiiontad  motion  of 

V the  perllcles  of  water  next  to  the  bottom,  produced  in 
Account  or  ..i  ,,  ' 

shallow  water  bv  loiijf  waves  (180.).  « proved  to  be 

sensible  by  the  disturbance  of  the  stones  and  sand  at 
the  bottom  ; and  that  the  breaking  over  the  edge  of  a 
shtial  (248.)  i»  »ta!e<l  as  occurring  mi  the  edge  of  the 
hunk  of  Newfoundland  when  the  waves  in  gracral  are 
high,  although  the  depth  on  the  shallow  side  Is  500 
feet,  (that  on  the  deep  side  being  much  greater.)  We 
may  mention,  on  the  authority  of  the  best  charts,  that 


Kspirri- 
mnitU  oo 

W STM. 

nrrskinff 
on  U»e 
etlj^  of 
dlTMUIlk 

bank*. 


a similar  breaking  is  observed  about  the  line  of  **  no  Tide*  and 
soundings,**  (that  is,  where  the  water  suddenly  becomes  Waves, 
deeper  than  600  feel,)  which  at  some  distance  borders 
the  British  Isles.  Wc  defer  the  mention  of  the  bore 
and  other  tidal  phtenumena  (to  which  the.se  authors 
allude)  to  our  last  Section. 

(4l7.)  The  estimations  of  the  height  of  the  greatest  Height  of 
waves  raised  by  the  wind  (272.),  which  are  scattered 
through  the  works  of  difTcrent  writers,  are  very  uniAtis-  ***^ 
factory.  We  are,  however,  mclinctl  to  think  tlmt  in  no 
circumstances  does  the  height  of  un  unbroken  wave 
exceed  .10  or  40  feet. 


Sficnoji  VI.— “Invmtioatioh  op  thb  Matuewaticai.  ExpaicgsioNS  Foa  the  Tides  pbodlceo  by  the  Sun  and 
Mock,  coNsinEaao  as  Waves  in  Canals. 


(418.)  In  our  la.st  section  we  quitted  for  a time  the  main  object  of  this  Kssay,  in  order  to  show  that  the 
results  of  t>ur  'Fheory  of  \Vaves  are  supported  by  experiment,  as  far  as  experimenls  on  the  small  ^oale  can  be 
found  which  admit  of  comparison  with  them.  We  now  return  to  our  principal  object,  (to  which  the  remainder 
of  the  Esitay  will  be  devoted,)  luid  shall  employ  the  present  Section  in  iitNestigating  the  nature  of  the  tides 
which  would  occur  if  the  water  were  confined  in  a channel  of  uniform  section  and  of  simple  form.  The 
theorems  of  Scctiuii  IV.,  tts  will  appear  from  the  following  propositiem,  will  be  applicable  to  thU  inquiry,  a.s 
soon  as  the  magnitude  of  the  disturbing  forces  shall  be  determine. 

(419.)  Pruposilion. — In  Investigating  the  motion  of  the  sea  in  a narrow  canal,  it  is  unnecessary  to  consider 
the  forces  arising  from  the  rotation  of  the  Earth. 

The  general  equations  for  the  motion  of  the  waters  on  the  surface  of  the  Earth,  whether  limited  by  fixed 
boundaries  or  not,  arc  those  of  (84.),  omitting  the  second  for  the  reasons  given  in  (87.).  They  ore,  therefore. 


dt/*'  du  dr 

-£r  =“^  -ni+2nr*.«in0.co»d.- 
d$  dfi  dl 

dt^"  ..... 

-7— = — . sin  . coa  0 — r*  sill*  9 . - 
Ha  dt  d(* 

W = -^^lur)-uy.^oUn0-y.£ 


= 1 + 


3Sb« 

*D 


7 {l"" 


9 . COS  9 + cos  e- . *in  9 ■ cos  nt  4- 1?  — r)*  ■ 


41- 


■gir+f‘ 


LapUec*« 

M|UAUi>n«, 
apjilkcabU; 
to  liuid'i  ill 
canxU  as 
well  a«  to 
fluid* 
coTcrifiB 
tli«  wlii'U 
apbeioiii. 


where  a Is  the  terrestrial  longitude  (mea.surcd  from  a certain  fixeil  meridian  carried  by  the  Earth)  of  the 
original  or  mean  place  of  a particle  of  water,  to  + f its  longitude  as  disturbed  by  tide  af  the  time  ^ ; 0 is  the 
original  angular  distance  from  the  north  pole,  0-fu  the  same  angle  as  disturbed  by  tide  at  the  time  t;  y tlie 
depth  of  the  water,  «r  its  tidal  elevation  at  the  time  t ; n the  earths  angular  velocity  of  rotation  ; p*'*  that  part 
of  the  pressure  of  the  particles  which  depends  upon  their  motion ; and  the  other  quantities  as  in  (22.)  and  (82.). 
Now  it  is  our  object  to  show  that,  when  these  equations  are  transformed  into  that  shape  which  applies  to  the 
motion  of  water  in  a narrow  canal,  the  symbol  n will  disappear.  As  this  latter  is  found  only  in  Inv  two  first, 
it  will  be  sufiicient  for  us  to  show  that  it  disappears  from  the  combination  of  the  two  first. 

(420.)  Now,  in  investigating  the  motion  of  water  longitudinally  in  a narrow  canal,  putting  I for  the 
length  of  the  c&iuil  as  mea.sured  trom  a fixed  point  to  any  panicle  of  water  under  consideration,  we  want  to 

find  to  be  used  in  the  same  manner  a.s  in  (149.)  or  (195.)  To  do  this  by  means  of  the  equations  above, 
di 


dp”  dp*' 
»e  must  pul  =— 


do  da 

di  da  * di  ‘ 


In  figure  29,  let  BT=/,  BT*s/-j-3/,  T and  T'  being  two  particles 


upon  a line  parallel  to  the  axis  of  the  canal;  and  let  0,  o,  and  0 + ^9>  to 4*39,  correspond  to  the  same  two 
particles.  Then  it  is  evident  that  TU  = b<0,  U'T=b^o xsiii  0.  Putting  T,  ll  - - • . _ 


bio  X sin  0 ^ TU  bJ9 


UT' 

wc  have,  sin  T:r:-;=— , = 

TT 

rf®  , d0  . . dp'"  , 

of  —rr  and  — m the  expression  for  we  have 
di  di  at 


la 

If' 


therefore,  for  the  acute  angle  at  T, 
sin  T 40  __cos  T 
b.6in  0*  if  ~ b 


Using  these  us  the  values 


d*u  d*v\ 

cosT.— - + sin  T.siii  0.~r^  ) 
dt*  «•/ 


dp"  _dp"  tlQ  dp" 
di  do  ' dl  da 
2nr*  { 


da 

■ dT 


cos T. sin  0.CO8  0.  sin  T.cos  0 
dt 


d«\ 

'7i/ 


Now  considering  the  motion  of  the  water  produced  by  the  tide  to  be  only  in  the  direction  of  the  canal's  length. 
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and  putting  L for  the  displacement  of  the  particle  in  that  direction,  it  is>  seen  in  figure  30  ihiU  br.sin  6=L.sin  T,  Tldei  ted 


• ; and,  therefore,  — 


sinT  dL  siiiT  (Tl^,  . . . , , 

i » » ~jr»  jIT  — (omitting,  in  the  dilTeremiation,  the 

b.siii  0 at  df  b.sin  0 lU* 


b.siiiO  * ’ * <//  b.siii0  tU'  df  b.<iin  0 di"  ' «•  . 

terms  depetidiug  on  the  ditTerentials  of  0 and  T,  because  they  would  introduce  the  squares  of  small  quantities.) 

Similarlv,  bit  = L.cosT,  or  u=— 

b 


, dtt  coel  (Jl* 
and  -7-  = -7 — - , 
fit  b dt* 


. fPu  cos  T rf'l* 
otio  = — r~.“rT' 

dP  b dP 


tlties, 


4T-  ^ _ 


dt 


\P‘  dP' 


£L 

dP 


tlont  for 
, , the  Tides 

hUbslitutiJig  these  quan-  considered 
u Wsven 
la  Can%b. 


(since  h and  r are  sensibly  e<[ua!). 


WHen  the  This  equation  does  not  contain  n,  and,  therefore,  is  uimfTected  by  (he  Karih's  rotation  : or,  In  other  words,  H Is 
•qiistioni  j„di|ftrent  whether  we  contUder  the  relative  change  of  place  between  the  point  on  the  Earth  and  the  disio^nng 
liTcimS^  luminary  to  arise,  partly  from  the  motiim  of  the  Earth  and  partly  from  the  motion  of  the  luminary,  or  entirely 
the  rcntrl*  from  (he  motion  of  the  luminary.  (This  does  not  hold  when  we  consider  the  Earth  as  covered,  in  whole  or  in 
fu«*t  force  part,  by  extensive  sheets  of  water.)  The  e<)uation,  moreover,  is  exactly  the  same  as  if  the  canal  were  stnughl. 
does  Dot  (421.)  Having  established  this  point,  we  shall  ilesert  this  method  of  investigation,  and  shall  proce^  to 
ascertain  the  value  and  effects  of  the  acting  forcea,  as  if  the  Earth  were  fixed,  luid  the  Sun  and  Moon  revolved 
in  diurnal  movement  round  it. 

(422.)  Problem. — The  form  of  a canal  is  a small  circle  upon  the  E^rth,  of  any  diameter,  and  in  any  position  : 
the  luminary  being  In  any  position,  It  is  required  to  find  ita  force  upon  the  waters  at  each  point,  in  the  direction 
of  the  canal's  length. 

(423.)  In  figure  31,  let  Hr  be  tbe  small  circle,  e the  fK>int  at  which  (he  force  ia  to  be  ascertained,  S (he 
place  of  the  luminary  : take  KF  the  great  circle  parallel  (o  the  tunnll  circle,  and  therefore  pB.s.xing  through  12 
the  centre  of  the  sphere : draw  SN  perpendicular  to  its  plane  prrMiuced,  meeting  that  plane  in  N ; join  EN  by 
the  line  EFX ; lake  G the  centre  of  the  small  circle,  and  draw  GH  parallel  to  EF.  Since  GE  is  perpendicular 
to  the  planes  of  the  circles,  or  parallel  to  SN,  it  is  evident  that  O,  E,  H,  F,  S,  N,  are  all  in  the  same  plane 
})crpendicular  to  the  plane  of  the  circles.  Draw  er,  m,  |viral)e)  to  ES,  EN  ; join  Er,  Se.  Let  the  radius  of 
the  small  circle,  expressed  by  the  angle  corresponding  to  the  distance  in  arc  Wtween  Its  pole  and  its  circum* 
Terence,  be  a:  let  the  linear  radius  of  the  sphere  be  b;  then  GH=sb.sin«,  EG=b.cos«.  Alsto  let  ES=:D, 
/GES=^;  then  EN2=D.sin/I,  SN=rD.cos^l.  And  let  ZHGe=0.  Then,  conceiving  x to  be  measured 
parallel  to  E2N,  y perpendicular  to  it  in  the  plane  of  the  great  circle,  z parallel  to  EG,  and  E to  be  the  origin 
of  co-ordinates,  the  values  of  those  co-ordinates  respectively  are  as  follows: 


and,  therefore, 


For  Si 
For  e; 


D.sb)  |3, 

b.sin  a.cosd, 


0, 

b.sin  « . sin  0, 


D.cos  /I. 
b.cosa  : 


(8f)*=r(D.sin  /5  -b.sin  a.  cos  e)<Hh(bjiin  a.ain  (D.cos  jS—bcos  #)• 
= D*  — 2Db  (cos/J.cos  a+sin  jS.Mn«r.cos0)*f  b*. 


(424.)  Now  the  force  w hich  the  luminary  exerts  upon  the  solid  port  of  the  sphere  is  the  same  as  if  the  whole 


matter  of  the  sphere  were  collected  at  E,  and  may,  therefore,  be  reprcsentc«l  by 


S 


(S  E)« 
S 


or  — in  the  direcliun 


ES.  The  force  of  the  luminary  upon  the  (nrliclc  at  e may  be  reprc^nled  by  in  the  direction  tfS ; or  by 
Si  cE  S ES 

in  ihe  dircctioD  rE,  and  7^^  in  the  direction  es  parallel  to  ES.  The  former  of  these,  by  (279.),  pru- 
(Se)*  (Se) 

duces  no  sensible  effect,  and  may,  therefore,  be  pul  out  of  conrideration.  Hence  we  have 


Force  upon  the  solid  sphere  parallel  to  ES 
Force  upon  the  particle  at  r parallel  to  ES 


"d*' 

S.D 
= (Se)*‘ 


Excess  of  the  latter  above  the  former,  which  is  the  true  relative  disturbing  force  ujwn  the  particle  at  e, 

V(Sr)’  DV'' 

(425.)  This,  however,  i*  the  disturbing  force  in  the  dir«;Uon  ej.  If  we  resolve  it  into  two  parts,  one 
parallel  to  en  and  one  perpendicular  to  it,  or  parallel  to  the  latter  will  be  entirely  transverse  to  the  direction 
of  the  canal  at  that  point,  and  will,  therefore,  in  our  investigatimi  l>c  rejected  : the  former  will  be  found  by 
multiplying  the  force  in  the  direction  es  by  cos  xen  or  sin/3.  Thus  we  have 


Disturbing  force  in  the  direction  en 


-i) 


sin  jl. 
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Ti(ie«  anJ  ) Fitially.  rcKolving  thi«  force  into  two,  one  parallel  to  Ge,  and  the  other  perpendicular  to  it,  or  Ti<le»  imd 

Warn.  ta:igvni»l  to  the  small  circle  (and,  therefore,  urging  the  water  aloii^  the  canal),  we  find  for  the  latter,  Wates. 


Sect.  VI. 
Kiprvs. 
•inn*  for 
the  Tide* 


Disturbing  force  in  the  direction  of  the  canal  at  — “^sin/).siii  d. 


tlie  Tide*  ^ < i £ force  pro- 

eotnMtreA  Putting  for  the  exprei*ion  jo*  — 2Db(cosj8.  COS  a + sin^. sin  or. cose)+b*|"«,  wid  expanding  to  theji««^dt>y 

ond  jKJwer  of  b,  the  expression  becomes  on  ihe'*° 

fSb  3 b<  15  b*  1 water  oft 

S.si'»^.sin0|jp(cos$.co8a+siiijii.si:ia.cosfil)-“.|j-  (co«4.cosa  +siii^.sm  «.coa  9)*J.  *^*"**‘ 


This  force  acts  to  urge  the  water  in  the  direction  ell.  We  shall,  however,  conceive  the  length  of  the  canal 
to  l>e  measured  positively  in  the  same  direction  iu  which  $ U incu>ured  positively,  that  is,  from  II  towards  e : 
and  this  gives  for  the  pro{>cr  expression  for  the  dislurbtug  force, 

S.sin /3.sind  ^(cos/J.cosa-psm/3.idii  «.co»B)  + /l.siii  o,cos9)*j'. 


(427.)  Problem.— ’To  find  the  expression  for  the  force  as  varying  with  the  time,  the  luminary  being 
sup{M>sed  to  revolve  uniformly  in  a small  circle. 

1a*1  Ppo,  figure  32,  be  a sphere  whivse  centre  Ls  the  centre  of  the  earth,  and  whose  circumference  |»sses 
through  tlie  circle  oS  in  which  the  luminary  revolves;  let  1*  be  the  pole  of  the  circle  oS  (it  will,  therefore,  in 
fact  be  the  imint  corresponding  to  the  pole  of  the  earth) : and  let  ;>  be  the  point  corresponding  to  the  pole  of 
the  canal ; let  P,  p,  o,  O,  E,G,  be  in  the  some  plane ; and  let  p,  S,  II,  E,  G,  be  in  the  same  plane  ; let  O be  the 
origin  of  the  angle  or  arc  for  the  canal  Oe;  and  let  o be  the  origin  of  the  angle  or  arc  for  the  small  circle  oS. 
The  spherical  angle  opS  is  evidently  ei|ual  to  OGII.  Let  0(3e=^ ; this  angle  is  independent  of  the  position 
of  S,  aiirl  may,  therefore,  l>c  pniperly  used  fur  defining  the  p<niil  e.  The  angle  6 in  the  investigation 
above  U IIGe,'or  (Xill,  or  0— opS,  figvircs  32  and  33 ; ft  or  UES  is  repreftented  on  the  Kphere  by  jiS;  a is 
here  a constant.  Wc  will  put  90^— e'  for  Po  or  PS  (a  is  then  the  dcclinalion  of  the  luminary)  ; and  e for  Pp ; 
and  nt  for  the  angle  which  w proportional  to  the  lime. 

(428.)  Now  our  expreiwions  ttljove  depend  on  sin^.sinO,  cos/3,  ami  sin/3.co90j  and  tbcfe  wc  must 
endeavour  to  express  so  as  to  contain  no  variable  but  nt. 


First, 

Now 

therefore 

And 

therefore 

Second, 


sin  p,s\n  OsssinpS.sin  (0  — opS) 

ssin  ^.sin  pS.cos  — cos  0.  sin  pS.sin  opS. 

r.  « « COR^.COSc— sin  e 

cosopSr:  — coaPpSs : — - — ; — ; (figure  33.)  ; 

sin  c ' 

, tj  Cl  coSjJ.Cfwc-sin-T  cose  (sin  e. cos 2 + cos e. sin e. cos n/) —sin e 
sin  c mn  c 

rr  cos  ff . ct>s  I . cos  — sin  e . tan 
sin sin  opSsttin  PS, sin  oPS=;cu8 e.biii  ni  ; 
sin  /3.sbi  6s  — sill  e.sin  ^.sin  «r.co«  3.sin  0.cos  nl  — cos  er. cos 0.bin  ni. 

cos  /!= sill  <r . COB  3 -b  cos  e . sin  2 . cos  nt. 


ThirtI,  ain  A«co9d=sin  pS.cos  (0— 'OpS)  sees  sin  pS.cos  opS  d'siii  0.sin  pS.sin  opS 

s=— sin  e.sin  $.cna0  + cofte.cosLcos0.oos  nl-bcos  e.sin  0.sin  nt. 

Fourth.  By  means  of  the  two  last  we  obtain  cos«.coB/3+siii  «.sinyd.cos9= 

cos  ec.sin  e. COS?— sin  a.sin  e.sin  c.cos0-bcos9r.cose.sin?.coBni  + »tn  a. cos e. cos r. cos 0. cos  nt 

-f  sin  a . 00*  e . sia  0 . sin  nt. 

And  the  first  and  fourth  are  now  to  be  substituted  in  the  expression  at  the  end  of  (426.). 

It  U evident  that  this  would  lead  to  results  of  great  complexity  ; and  we  shall  content  oumives,  therefore, 
with  applying  it  to  a few  special  cases.  ihp*iiroi» 

(429.)  (I.)  Suppose  the  luminary  iu  the  equator,  or  e=0. 


Expre*. 
»u>a«Tvliirb 
i>iu*l  bt* 
iQuIliplint 
to  fUe  lli« 
ditlurbing 


In  this  case  sin  sin 6= cos 2. sin 0. cos n/  — cos 0. sin  n/.  pirtnrWn,{ 

’ body  «u|». 

cos a.cos^-b^in  a.sin  ^ .cos9=cns  a. sin 2. cos n/d-sin  a.cos  I, cos 0,cosn/  + ^ti a.sin  0.sm  nt.  po«*nl  be 

In  itM> 

The  product  of  these  two  expressions,  w ith  changed,  which  represents  the  principal  part  of  the  disturbing  equator, 
force,  is  cannl 

2 2 fiirmiuj; 

— -cos  a. sin  2, cos 2. sin  0.  (I  -pcOiiSnl)  a. cos*  2.sia  0,cos0  (1  + ctw2Ml)  "rixlX*"'* 

TOt.  V.  3 A* 
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TWci  tod  1.  ...I  .«  1.  k . 

Witrt.  —-sill  a.  cost  , MO  (p.  nn2/j/+- cos  a-sEi  i,cos^.siii2/jf  M;i  a.cuiic.cuA’^.  bin  2n? 

+ ^siii  a>4iin0.Ci>s9>.(l  — cos2n/). 

This  expres»ioii  consists  of  three  di-iuict  c1x<l-«ck  of  terms : 

Dlfturlb-  (130.)  l*hc  first  or  — ~ cus a.sin  t.C(»s  r .sin  <^+  --  sin a.sinV.sin  ^.co» does  not  depend  on  rUt  und  there- 

ftlkCP  of  2 2 

mean  Ict»1.  fore  dues  not  ifive  rise  to  uny  oscilUtion.  or  any  stale  of  waters  vuryia;^  with  the  time.  But  xs  it  depends  on^, 
it  shows,  (152.)  and  (2b3.),  that  the  relative  mean  level  in  diiierciit  parts  of  the  canal  is  not  the  same  xs  if  the 
luminary  did  not  exUl. 

(431.)  The  second,  or  — - cos  a.  mu  c. cose,  sin  0. cos  2n/ 4-  a. sin  c.co<^0.sin  2nf,  de|>eiids  on  ^ und  2/if. 


Putiinp  it  in  the  form  A.  sin  2«/+^+H.siii  2/if  — or  (.\-f  B)  sin  2»/.cos  0+(.\  — II)  cos  2/i/.sm  we  easily  find 
tor  its  eouivulent 

; 2 .2  2 . 

cos  a.sin*-.cos— .sin  2/d  + 0+cos  o.Hin  -.coti*-.Hiii  2nf— 

X 

If  X be  the  lenj^ch  of  the  canal  measure  ! from  the  viine  origin  xs  <^=  this  expression  becomes 

2 2 X 2,2.  X 

COR  a.  sin”  - .COS  - .sin  2nl  4*  ; — +ci»s  x.siu  -.cos  -.sin  2«4  — ; — . 

2 2 b «m  a 2 2 b sm  a 

EiK-h  uflhcRC  two  terms  U of  tlie  same  lurm  as  tho.se  considered  iu  (274.),  putting  H lor  the  multiplier  here,  it 


fljr  2n<,  tuid  >nx  for  ±r 


• ; and  euch  will  (i^ive  rise  to  a wave,  one  of  which  will  roll  in  one  direction  and  the 


b sill  a * 

other  in  the  opposite  direction.  If  we  exami  ic  the  exprei'sion  fur  V at  tlic  surface,  or  K,  in  (279.),  and  (2f»4.), 
and  remark  that  for  tliese  two  waves  m Im  diflercut  si|^ns  shall  see  that  the  two  coefficients  aliovc  will  be 
multiplied  by  equal  factors  wlih  oppodte  si^iis;  the  idwoluie  sign  of  cither  dt-|H*mling  upon  the  depth  of  the 
water.  The  whole  elev.ilion  <»f  the  water  then,  produced  by  these  two  waves,  will  )>e  reprcbcnted  by 

A'b  sin  a. cos  a.  sin  2 J . .2  ...  x ,5  ^ x I 

■ ~ V <vm*-.eos;2nf'^  , , ■ ^oo.c  -.cua  2/if  — -* 

bil'l 

i'b. -in  a.  cos  a.  sin  2 
^n'  b’ sill*  cT-^2y*" 

If  we  make  tail  this  becomes 

cos  2 


3 sin  a. cos  a.  sm  2 J . .2  ...  s ,«  ^ 

— r—  X <Mn*-,cu^2n/+  j — r— — co-  -.cosi2yif  — 

ii*b*.sin’a— 2.'/4’  [ 2 b mu  a 2 

X { — cos2.cus0.cos2nf->vui  ^.hiu2/;f  j. 


in  a 2 b sill  aj 


jl'b.sina.cosa.sin^ 
bn’  b*  sin*  a — 2|/A* 


X Vcos*2  ,cos*^  + sin V • cos  2w< — 


wbcrc  it  must  oe  remembered  that  k is  the  depth  of  the  water,  and  that  the  muItijiUer  hxs  been  omitted. 

' This  expression  shows,  1st,  that  for  the  sasne  phice  the  nacilliUioii  goes  through  all  Ur  phx>es  while  2/i/  changes 
by  2t,  and  therefore  the  oscillation  goes  twice  through  all  iU  plixsea  while  UrU  changes  by  4r.  or  while  n/  changes 
by  2t,  or  while  the  luminary  performs  its  revolution;  that  Is,  the  tide  is  semidiurnal.  2tid,  that  for  (hr  feme 
time  the  oscillation  has  oil  Us  ditferent  phases  for  values  of  yp  extending  through  2r,  that  is  for  values  of  0 extend- 
ing through  2sr  (for  ^ and  have  the  values  0,  t,  2»,  together),  that  is,  for  the  whole  extent  of  the 

canal  und  for  no  <unaller  extent ; therefore  there  h but  one  wave  on  the  canal,  which  {m^es  round  it  with  an 
irregular  motion  twice  in  u tidal  day.  3rd,  thai  the  magnitude  of  the  fluctuation  is  dilfi.‘rent  at  ditferent  places. 

But  xs  the  expression  contains  the  fuctors  cosa.sin  2,  this  wave  hxs  no  existence  unles.«  the  ctund  is  a small 
circle  whose  jiolo  does  not  coincide  with  the  pole  of  the  earth. 

(432.)  The  third  clasts  of  terms,  or  — - »ina  (1 -fcos*2)  sin  2^.cos  2n/4- ^sin a^cos 2.cos20.un  2fi/,  depends 

upon  20 and  2nl.  Tutting  it  in  the  form  A. 6in2/tf-p 204^11. sin  it  becomes 

1 . . J . 1 i 

— gsin  er.rm* - .sm  2nl  + 20+'r  sm  a. cos*  - .sin  2/d— 20; 

• « 2 2 

which,  as  above,  will  produce  an  elevation  of  waters  represeated  by 

1 A'b.sin’a  f . 2 ' « ■ 1 

1 /rbsin’ci  j/j  1 \ . 

O'-  — J.  iU'*'2  '“’v  ■<»*  2nH-cos  c . sin  2* . sin  2«<  U 
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Xiilet  ftijcl  g COS  5 

W»v«.  Ij'tan  Y=  — • — — tan  2i>,  llils  Wcomw 

> JT— ^ " I + CO»*  c 


Ticlm  »u.i 


y/ ^ j i cos’c  ^ . cos'  2^ + cof't' . sin*  20 . cos  2n/ — x* 


I Absiw'.  /7i  i Iv  : 

~ t r ^ \/  { n + "^  1 .cos'i^+co#**!  .sin* 20. cos 2n/— y, 

•ions for  1 n*b*nu*«— o4r  V V 2 2 / ^ 

xht  Tides 

coMidrrod  ...  , , . SJsb.  , ,.  , 

fts  Wsven  to  which  the  muUipiier  vet  to  lie  sup|Mied. 

In  Cansli. 

— This  expression  shows  i<t.  that  /or  the  same  j^ace  theoscillulion  ifoes  throng  all  its  phases  white  2nl  chan;;es  8e«ron<l 
by  2y,  or  is  aemitliumul ; 2ml,  that  for  the  tame  time  the  oscillation  has  all  its  dilTcrent  phasen  for  values  of  y armi. 
extrmlintr  throuirti  2r,  that  Is,  for  value?*  of  20 extending  through  2e;  or  it  has  all  its  different  phases  twice 
repeaUni  for  vuIuch  of  x cxlcndinjs:  lhruu|;h  It,  that  Is  for  values  of  0 extending  through  2r ; therefore  there  is  ***^*’' 
u double  wave  on  the  canal  which  pas‘n*s  round  it  with  an  irregular  motion  once  in  a tidul  day  ; 3rd,  that  the 
magnitude  of  the  fluctuation  is  diUVrcnl  in  different  places. 

(433.)  The  two  waves  which  we  have  fountl  will  produce  only  one  apparent  ttemidiumul  wave  at  each  place.  Thew  f«o 

For  theexprewians  L.cos^nf— i^+M.cos2n<~X  (Lcos0+M  cosx)cos2/i/  + (Lsiu  ^H-Msin  x)  si»2/i/  may  pounded 
- * lino  utitt 

be  reprei»ented  by  N.cos  2af  — O where  N=^{(L  cos  ^ + M cos  + »»»  y + M sin  x)*i  »nd  tan  C)=  ■«•»»*• 

J sin  ^ 4- M sin  «t»«mit 

^ TT — which,  a-s  cstimatcfl  at  the  place,  presents  ihe  appearance  of  u single  semidiurnal  tme*fluclua> 
IjCOsy+Mco»x  escry|)tic*. 

tion.  As  the  relation  of  the  coellicienls  of  the  two  waves,  and  even  the  similarity  or  opposition  of  their  signs, 
will  depMid  on  the  depth  of  the  canal  and  other  »{>ecial  eircumitonces,  we  cannot  proceed  further  in  (he  investi- 
gation. 

(434.)  There  is  no  term  dc|)emling  on  n/,  and  iberefure  no  diurnal  wave. 

(435.)  (II.)  Suppose  the  canal  to  be  a great  circle,  or  <xt$90'’  ; the  position  of  the  great  circle  and  the  dcclina-  n,*  cta-\ 
tion  of  the  luminary  being  any  wluitcver.  (We  shall,  for  convenience,  as'^ume  thi.s  cx'e  b all  our  succeeiling  «ipp(>*c4 
invesiigations.)  ' inh«ii 

. . ^ circla 

In  this  case  sin/^.sin  9:=*- sin  t .sin  r .sin  y+c^^'Cns^.un  0.cos  nl  >-cos  a. cos 0. sin  »/  ; in  any 

and  co«  a . cos  ^ + »4n  a • ain  f ) . cos 9s  — sui  e . sill  2 . cos  0 4- CUM  T . cos  c .cos  0 . cos  »/ 4.  cos  e . sin  0 . sin  «/.  add  ^the  * 

If  we  multiply  these  terms  w ith  sign  changed,  we  find  in  the  result  the  follow  ing  clu.<«es  of  terms. 

/ I \ . potion. 

(436.)  First,  the  terms  f — sin*e4-5  hidcpcndent  of  nt.  These,  as  before, do  uoi  indi-  DwIuiW 

calc  an  oscillation,  but  they  show*  that  the  mean  elcvntion  of  the  water  at  each  place  is  modified  by  the  attraction  i»«sn  ievcL 
of  the  luminary.  And  as  the  extent  of  this  modification  depends  on  e,  there  will  be  a slow  change  in  (he  mran 
elevation  of  the  water  depending  on  (he  slow  changes  of  s.  The  elevation  will  however  be  the  same  Ibr  equal 

values  of  e with  opposite  signs.  Introducing  the  fjctor  S.-^,  ptiUing^^  — for  — «n*ir4-^  cos*«r,  and 

observing  that  0=^i  being  the  length  of  Ihe  canal,  the  actual  elevation,  by  (152.)  is 

3Sb  /I  3 \ , 

SSb’/l  3 . . A . , 

or  + 1,2  ~ 5 " J ' J ' 

SSbVl  3 . . \ 

or  _ _ - „„V  j . CO,  2,. 

The  part  which  depends  on  e is  4*^^^  sinV.sin*c.cos  20-  Now  sin  sine  uf  declination  ufluminary  ; and  0 
Sf/iy 

is  0 or  IflO®,  or  cos  20:=1,  for  those  parts  of  the  ennui  which  have  the  greatest  geographical  latitude;  conse- 
quently at  those  parts  the  mean  level  of  the  water  rises  when  the  declination  of  the  luminary  is  grcatei4  ; it  fulls 
by  (be  same  amount  at  the  et|ua(or. 

(437.)  To  estimate  it  in  feet  we  may  remark,  that  this  coeflicient  for  the  Sun  Is  • of  the  coefficient  computed  Compuia* 

**  tloa  ie  free 

9 

in  (31.),  or  | X0*27)0  foot,  or  0*61  foot.  Therefore  when  the  Sun’s  declination  is  9,  the  elevation  of  the  water 

depending  on  these  terms,  produced  by  the  Sun,  U 0*61  fool  X stn*T.si»*^.cot.  20.  If  the  canal  pass  through 
the  pole,  sin^=l,  and  the  cxpreMiion  is  0'6l  foot  x sin*T.co9  20.  As  0 in  this  case  Is  measured  from  the  |>olc, 
the  expression  shows  that  the  water  is  raised  at  the  poles  by  0*61  foolx  »»n*  e.  >md  is  lowered  at  the  equator  by 
the  same  quantity. 

3 A 2* 


Digitized  by  Google 


356* 


T IDES  A X 1)  W A V E S. 


iitul  (^43S.)  ir  we  put  M tor  the  imsK  of  the  Moon,  D'  for  her  distance,  and  ft  for  her  decimation,  the  correspond-  Tides  and 

9Mh*  Wafcf. 

jnff  quantitv  for  the  elhct  of  the  Moon’s  action  will  be  sin'/t.sin'e  .cos  2o.  Observing  that  (if  the  Moon's  ii-' 

Sect.  VI. 

I 9 Espre#- 

muss  be  supposed  — of  the  Earth’s)  this  coefBcient  is  - of  that  computed  in  (35. )j  the  numeriiml  coefficient  is  •lontfor 

* * hO  4 the  Tides 

coQtSdered 


9 


X 0 • 5959  fiwt  or  1 • 3 i foot ; and  the  eievalioii  of  the  water  is  1 • 34  fool  X sin’/* . dii’c . cos  2^. 

(43f>.)  Secondly,  there  are  the  following  terms  dcjiendmg  on  ni  and  20 

sin  e.cosff.sin  i .(cosc.siiii^.cos  n<  — cos 20. sin  nt) 

, 2c  2 . 2r\ 

or  — sin  e.cos  ff  .»m  r.f  sm"-.sm  nt-j- ^-hcos'-.*in  ]• 

.\s  bdore,  the  effi*cl.s  of  these  two  terms  will  be  reprc'^nted  by  two  waves,  one  motiiig  in  one  directiim  and  the 
other  in  the  oppoMle  direction  ; and  the  delation  produced  by  both  will  be  represented  by 


as  M’aTes 
in  Canals, 


or  hv 


2|b.siii  c.costf.sinc 
«'b*  — 49^- 
24b. ^in  it. cos  ir.sin  ^ 


2x 


cosii4  + ~-i-cos*’- .cos  iTt— 

b 2 b / 


.(cos c. cos n/.cos 2^+-in  /ff.sin 2^). 


I/.‘t  tail  0 = 


tan  20 


then  the  expression  for  tlie  elevation  becomes 
24b. sin  e.cos  ir.sm  o / — 


Diurnal 
ti-io ; it 
t!c}N-n<U  ou 
theilecliita- 
(inn  i>f  th« 
<listurbtn7 
body,  auti 
<i(4ppf>nrs 
if  tlic  IkkIj- 
is  in  Uie 
equator. 

tVben  the 
ranal  U 
« quaturUI 
(Sere  is  no 
di'utia) 
tide. 


When  the 
canal 

pfWSCS 

through 
(he  potra, 
tlie  tide* 
wa\c  U a 
staiionarjr 

W4>C. 


wV- 

■3Sb 

IP* 


•i.74* 


X Vcos*c.eo»*20+5m’20XCi>s?j/— 0 


which  is  to  be  multipUeil  by 

From  this  expression  it  appears,  that  fvr  thf  same  place  (he  oscillation  of  the  water  goes  through  all  its 
pha.ses  while  nt  increases  by  2t,  or  while  the  luminary  gocK  round  the  earth  ; it  is  therefore  a diurnal  tide ; 2nd, 
that  far  the  same  Hmc  the  wa\c  is  in  all  its  dilferciit  stages  for  the  extent  through  which  Ur  varies  by  2t,  or 
through  which  20  varies  by  2e,  and  is  therefore  to  be  found  twice  in  ail  itsdiffcrcut  stages  for  the  extent  through 
which  0 varies  by  2r  ; or  there  are  two  complete  w'aves  upon  the  conul,  going  round  it  once  in  two  days,  with 
an  irregular  motion ; 3rd,  that  the  amount  of  oscillation  is  difTercnl  at  diffi^rciit  places ; 4th,  that,  other  circum- 
stances  being  the  same,  the  extent  of  the  oscillation  i.s  proportional  to  (he  sine  of  twice  (he  luminary’s  declination, 
and  changes  sign  when  the  declination  changes  from  north  to  Miulh,  and  vanishes  when  the  luminary  is  in  the 
equator. 

(440.)  There  arc  two  cases  that  deserve  distinct  iiotice. 

1st.  If  the  canal  h equatorud,  ^=0,  and  the  whole  expression  vanishes ; or,  whatever  l>c  the  declination  of 
the  luminary,  (here  is  no  diurnal  tide. 

2nd.  Tf  the  canal  passe*  through  the  poles  of  the  earth,  t=90®,  and  the  expression  is  reducetl  to 
24rb . sin  <r . cos  IT  , , ^ 

ortho  wave  is  a stationary  wave,  such  ns  is  treated  of  in  (187.).  Its  period  tsdinmal ; (here  are  two  wavc^  always 
existing  at  the  same  time,  'nie  origin  of  0 is,  in  this  cotye,  ut  the  pole  ; uid  there  will  therefore  be  no  vertical 
osctllalioii  at  the  poles,  (where  20=0  or  360'’,)  and  none  nt  the  eijuator,  (where  20=180®  or  540%)  but  there 
will  be  a large  osdilation  at  Intllude  J^45®  (where  2^=90%  270*,  450%  or  OSU*).  An  elevation  in  north  latitude 
occurs  nt  the  same  lime  as  a depresvion  in  south  latitude.  The  origin  of  ni  is  the  plane  which  |ias»ies  through 
the  axis  of  the  earth  and  the  axis  of  the  canal ; and  the  water  is  therefore  in  t(.s  mean  state,  as  depends  on  thU 
diurnal  wave,  when  (he  luminary  is  six  hours  from  the  meridian,  and  In  Its  most  elevated  or  depressed  stale 
when  the  luminary  Is  on  the  meridian.  The  elevation  or  depression  depends  on  the  sign  of  sin  a or  sine  of 
tlecliiiation  ; it  dejM-iidH  also  on  the  sign  of  n*b*  — which  will  vary  the  canal  is  deep  or  shallow. 

(441.)  llurdly,  there  are  terms  depending  on  2/d  and  20,  namely, 

ico«V . cos  2 . cos  20 . sin  2nl— i cos’e* . ( I + cos’t) . sin  20 . cos  2n/, 


Semi* 
diurnul 
tiitr,  <lif. 
ftfK-ui  In 
UifTereiit 
pMrt»  of 
tUc  raual. 


_1  cosV.siii*^.sin  2nf  + ^0  + - cos’ff,cas*^.Kin  2nf— 20, 


which  produce  two  waves  travelling  in  opposite  directions,  the  sum  of  the  corresponding  elevations  fo  which 
will  be  represented  by 

1 irb . cofc’ff  ( . o 1 
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Tidco an4 
Wavr*. 

Sen.  VI. 

£xpr«8> 
ClOQ4  for 
the  Tide* 
considered 

as  Watrs 

in  ('analf. 


1 A*b.coaV 

"4VC^ 


or  by 

Miikinjf  Ian  x=.  becomen 


!L5  iQ  i , cos  2/if . cos  20 +COS  5 . wn  2ni . hin  2^|. 


Tides  snd 
Wave*. 


’ 1 +cos*^ 


— i . " /(i  + i cos’ A .00^*20 + cosV , sin'20 . cos  2n( — x 

4 « b — j/ArV  '.2  2 ry 


— which  U to  be  muUipUcd  by 


?51? 

D»’ 


From  this  It  U readily  seen  ; 1st,  that  the  tide  U semldiunuJ  ; 2nd,  lhal  there  are  two  waves  on  the  canal  at  the 
same  lime,  revolving ‘irregularly  in  a day  ; .3rd,  that  the  extent  of  oscillation  is  dilferent  in  diflvreiU  parts  of  the 
canal ; 4th,  that  it  is  in  all  proportional  to  the  square  of  the  cosine  of  the  luminary’s  declination. 

(442.)  If  the  canal  is  cqualori  il,  c=0,  cos  2s  I,  and  the  evpressiim  becomes 


3Sb  AbcosV 


cos2nf — 20, 


IfUi« 
ctnal  it 
equ4(orl«t* 
the  tide  ia 
equsi  In  all 


Ifihfl 
cumI 
paMce 
through 
the  poU«, 


ot  ihe  extent  of  oscillation  is  everj- where  the  same,  and  the  water  U high  or  low  on  the  meridian  under  the  P>«*- 
luminary  iiccordina;  as  ijk  is  greaUr  or  leas  than  «!>*. 

(443.)  If  the  canal  jixss  through  the  pole,  i=90°,  co*J=0,  and  Ihe  expression  is  reduced  to 

3Sh  kh  cosV  , , . , 

-hiii 

w hich  shows  that  there  is  a stationary  wave  at  each  pole  and  at  each  intersection  with  the  e(|U;«1or,  the  hiifh  wrater  ih«  wavc'lt 
at  the  ]M)Ie  currcvpontling  to  the  low  water  at  the  equator.  The  extreme  phases  of  the  oscillation  occur  when  the  a viatiou* 
luminary  is  on  the  meridian  of  the  canal,  and  when  it  is^in  the  meridian  six  hours  from  that  of  the  canal  ; if  n*b'‘  wave, 

be  greater  than  (fk^  it  Is  high  water  at  the  rt|ualur  and  low  water  at  the  poles  in  the  former  of  the  coses,  and  low 
water  at  the  etpiutor  and  high  wratcr  at  the  poles  in  the  latter  case. 

(444.)  The  reader  will  remark  that  gk  is  less  than  wT>’  if  ~ is  less  than  "™,  or  if  R^tlatidmof 

' b <;  earth  s radius  the  ‘ign  “f 

equatorial  centriftigal  force  1 ilcpth  of  the  sea  Is  less  tlum  14  miles.  And  4gk  is  less  •iom  to 

gravity  269  ‘ ihe  depth 

k «*b 

than  n*b*  if  jj  is  less  than  — , or  If  the  depth  of  the  sea  is  less  than  miles.  In  this  calculation  we  suppose  ri 

the  apparent  angular  velocity  of  the  luminary  to  be  not  sensibly  diflerent  from  the  real  angular  velocity  of  (lie 
earth  ; this  applie.s  very  nearly  to  the  sun  imd  nearly  enough  to  the  moon. 

(445.)  In  the  exprestdon  for  the  force  urging  the  water  along  the  canal,  wc  have  preserved  Oie  terms  depend- 

b* 

itig  on  — . We  do  not  however  think  that  the  examination  of  (he  elfects  of  substituting  in  these  exprcs>ions  the 

values  found  in  (428.)  or  (429.)  or  (435.)  would  repay  us  for  the  trouble.  The  additional  factor  is  about 

and  the  terms  multiplied  by  ihU  factor  are  of  the  same  order  an  those  already  dlMiusscd,  so  that  the  new 

terms  may  be  considered  us  of  magnitude  corresponding  those  already  found  (mure  or  less).  The 

terms  depending  on  nI  and  2/d  arc  nearly  similar  to  those  alremly  found;  the  only  novelty  is,  that  there  are 
terms  depending  on  S/i/.  But  as  these  term.s  are  evidently  small,  and  a.s  ob.'<ervation  hxs  not  yet  given  reason  to 
suppose  (hut  there  Is  a sensible  sea-tkle  occurring  three  timeK  every  day,  we  shall  not  further  consider  these 
terms. 


(446.)  Now  it  must  be  remarked,  (hat  the  coefBcimt  of  each  of  the  terms  which  wc  liave  discuboed  is  slowly 
variable.  The  coeflicient  of  the  term  exainineil  in  (439.)  depends  cm  — ; that  of  the  term  in  (441.) 
depends  on  - ; whcie  e is  the  declination  of  the  snn  (or  moon),  and  D its  dwtance;  two  elements  which 


are  continually  varying.  The  elements,  however,  and  the  combinations  of  them  which  we  have  just  **ct  down, 
may  be  expanded  (by  the  usual  astronomical  developments)  in  such  pcries  as  ll  + H'coii^<+  &c.,  where,  for 

^ II  *»  9»  and,  for  II  is  much  larger  than  H'.  In  the  latter  of  these  cases,  which  applies  to 

the  semidiurnal  tide,  supposing  the  force  only  to  vary,  the  cocflkieul  of  elevation  or  depression,  by  (2SS.), 
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W’tL'.fn,  would  not  jwnsibly  differ  from  (H-f  ’''U*ch  w the  hujiie  loi  tliat  corresponding  to  the  positiou  Ware-, 

Variui'iQ  of  the  luminary  at  the  time  of  the  tide,  vupiMjsiujy  the  elevation  or  depre«)sion  computiNl  from  that  ptvsition  a»  8^t.  VI. 
ofthL>4li»>  *j  i-eniaincrl  constant;  but  the  time  of  hii;h  or  li>w  water  would  be  sensibly  ditlerent.  Bui  m reality,  when 

force  varies  from  chanpe  of  the  attractii^  bfaly's  distance  from  perigee  and  of  declination,  its  luigular  motion  thTridw 
tnnee  »nd*  varies  at  the  t*ame  time : it  will  be  convenient,  then,  Ut  consider  the  effect  of  these  two  causes  log:rther.  Now  roiuddeml 
of  it»  imgq-  the  remler  will  perceive  that  in  (4*27.)  and  all  the  articles  hdlowiiip  it,  we  have  uwl  nt  merely  to  denote  the  •• 

hour-unifle  of  the  attracting  boily  ; and,  therefore,  upon  supposing  that  angle  to  increa-c  irregularly,  we  must,  “ CaosJt. 

3 Sb  cos’  o ^ 

in  (427.)  &c.,  put  a new  symbol.  Thus  we  shall  pul  — - . — ^ — . sin*^  . siti2  hour*aiigle  + 20  for  the 

6rst  lerin  in  (441.);  or  — ^ sin*^  . sin  2 hour-angle+2  Now  let  e be  the  eccentricity  of  the 

orbit  iu  which  the  body  moves  ronn<l  the  earth,  hi  its  mean  anomaly,  w the  inclination  of  its  orbit  to  (he  earth's 
ecjualor,  U its  mean  distance  from  the  intersection  of  its  orbit  with  the  e<|uator.  'fhen,  as  its  true  right 
asceiisioti  mav  l>e  expressed  >crv  uearlv  bv  the  formula, 

' ' ' ’ u' 

ineui  right  a.sceiision -f- 2e  mu  hi  — — sin  2//, 


iu  true  hour-angle  may  U*  exprewed  very  nearly  by 
and  the  expreivsion  above  becomes 


n/-— 2/’  sill  Al-f  ^ sill  2// ; 


--.Sb.  sin*  - , sin2fW-b^— 4c  sin  sin  2/b 

2 2 D*  0 2 


Kx^ionding  the  sine,  and  remarking  that,  when  z is  aoiall,  sin  2ni+ij-+»  is  expressed  with  sufficient  accuracy  by 

sin  * . co»  ^2n/ + 

the  expression  becomes 

— ?Sb  ^ ^ 1*^”  ^2nI+^^-2c.sin^2nf-bAl  + ^^-f2e,»in  ^2n£— Af+“^ 

am^2»iM-2/I  + ^^— ^ sin^2/ii-2rt-|- 

«* 

(417.)  Now  cos’ e=  I — sin’ I —w*. sin*// nearly  =1— — co«2//.  And,  putting  D„  for  the  mean 

dUtauce,  as  in  (22.),  D =:  D„  (1  — c.cos  A()  nearly,  or  z=  (I  + ^s'.cos  A/)  nearly;  therefore 
m*  * 

X -f  Se.coa  A/ -f  ^ coa2//^  nearly.  Subatituiing  ihw,  the  exprea-sion  above  becomes 

x|Hin2n/+~— — sin  2n/+A/-J-— sin2fli -Al-f^+^  ain  2«/  + 2/I  + ^| ; 

and  the  correspouding  expression  for  the  elevation  of  the  water,  omitting  the  constant  factor 
.A  Sb*i-  . J . 


I 


4n*L'-4yI- 


2jr 

co»2«/+-^— 


+ (8n  + 20’b«lip  • T ■ + + p 

RxpfM'  (448.)  Expanding  this  expression  to  the  first  power  of  A and  /,  and  omitting  the  constant  factor  — r— : 

•ton  for  lb#  ' * nr  r,  4rt.b*— 4<?«* 

eteTutlon  ot  }lx 


wUli'fon;.  **  ^ P.cos2n<  + Y+O-'inS'^+Y’ 

, /„  lOnHVi  \ . /I  4„bV  N 


and  tngular 
»eloeiif  wKerc 
varlabl*. 
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and  this  may  be  put  in  the  fomi  H .co®2;ii4-“— T,  or  H,co«2/iH-2^— T»  wher  R=V1^+Q*=P  nearly, 

eoiuiaeied  ^nd  T=4e.sin  Al-— ^in  ucarlv. 

— 2 

(449.)  If  the  magnitude  of  the  wave  had  beeit  computed  on  the  supposition  that  tite  force  was  constant  and 
et|ual  to  that  given  by  the  valuer  of  1)  and  a for  the  time  of  cumpuiatutn,  the  expression  would  have  been 


merely 


l-f 3ccos/i/+— cos2//^xco«2ifi  + ^.  It  appears,  therefore,  that  one  ctfect  of  introducing  (he 


motions  which  we  have  considered  is,  to  iiier«u«  the  term  (in  the  coefRcient  of  elevation  of  tides)  which  Mo<li6ci> 
depends  on  the  eccentricity  of  the  orbit,  or  to  muke  the  tide  protKfrltonal  to  a higher  power  than  the  cube  of  to  be 
the  parallax  (supposing  the  depth  of  ihe  sen  less  than  14  miles);  another  ei^ct  is,  to  dimihUh  the  term  *"^* *"'^'* 


depending  on  the  decliiiatiou,  or  to  make  the  tide  pr<»porlioiiul  to  a lower  |K>wcr  than  the  square  of  Ihe  cosine 
of  declination  (on  the  same  suppositiou) : a thirtl  etfect  is  to  make  the  pluse  of  tide  depend  on  cei-dr 


computa- 
tion pro* 

depend  on  cecsiing  o« 
the  fuppo* 

T)»c  huar*aaff]e.  however,  is  to  be 

" * ’ ccfiitant 

force. 


2«<— 4e  sinA(-h^  sin  2/(  + 2^  nearly,  or  on  2 true  hour-angle +2;>. 

ciuuputed  with  on  increased  value  of  ellipticity  of  the  moon  a orbit,  and  u diminished  obliquity.  The  ^nc 
remarks  apply,  in  all  respects  to  the  term  dej>ending  on  2n<  — 2^,  and  ihcreforc  to  their  conibiimtion. 

'flic  teruiH  in  the  moon's  liwgitude  mnl  distance  dependingou  the  evectiuii  (which  is  but  a slowly  varying 
eccentricity  of  (he  moon’s  orbit)  fullow  the  same  law  as  iIiom:  depending  on  the  eccentricity,  so  nearly  that  the 
same  inveatigutions  may  be  held  to  apply  to  them,  without  fanner  examination.  Tlte  law  of  the  ine<)uality 
called  Variaiim  is  u little  dilferent.  If  (he  inet|uali(y  in  the  moon's  distance  depending  on  variation  be  called 

--D„.  ^.coflq/,  that  in  longiimie  will  be  p.  sin or  that  in  hour-aitgle  will  be  — . p , sin <//.  Treating 
these  terms  in  the  sanve  manner  as  those  above,  it  will  bo  found  timt  there  is  added  to  P the  term 
^3  + ^ P • **^*~***  (^'T'^4Vb'~^47A~)^*^^  second  term  wtdim  each  of 

these  bracket.*  bears  to  the  first  a proportion  which  is  not  exactly  the  some  as  that  for  the  terms  de]w:uling 
on  e,  but  is  not  very  difi’erent  from  it  ; and,  as  the  numerical  value  of  Variation  is  small,  (here  will  be  no 
sensible  error  in  a.s.suming  that  it  is  exactly  the  same.  Thus,  the  remarks  which  we  have  made  regarding  the 
term  dependmg  on  the  eccentricity  apply  also  to  the  evectiem  and  variation:  the  term  depending  on  the 
oblk|uity  following  a dUferent  law.  TItere  is  no  other  inequality  in  the  moon's  motion  worthy  of  notice. 

(450.)  To  examine  tlie  effect  of  fcicliun,  we  will  neglect  the  t>quarc  of  / in  the  expression  of  (325.) ; and 

putting  1 succeitsively  =2iT,  2n4'A,  2n  — A,  and  2n+2/ ; ^d  omitting  the  same  constant  factor 

as  in  (447.),  we  have  the  following  terms  to  add  to  those  ot  the  <md  of  (447.): 


/b*2n  . _ 2.r  /h*(2n+A)  ^ , ,,  2x 

-(4Vk<-W  ^'‘‘■^h+WnThy:^3Tj'  ■ 5 '‘“2"'  + *'+b- 

fb’(Un-A)  7e  . „ , /b'(-2«+2/)  2x 

((2ii-A)V-4ji)*'  2 '''+b“((2«+2/)V-4];if)''  2 ■ i 


Frictica 
Ukrn  toto 
scvooni. 


2jr  ^Jt 

which,  if  e\pande<l  to  the  first  power  of  A and  /,  may  be  put  in  (he  form  P'.sln2«/+’^  f Q'.co82n(+-jj-,  where 


«^*»^V.cos2//} 


the  adtlitionul  factor  l»eing  omitted,  as  in  (448.).  It  is  easily  seen  that 

„ 2»n»’  I6nn.*+16«l- 

„ 2"^*  12»’b’+I2./i  . 4»*h*+47i  . o,, 
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(451.)  If  we  eumbiiic  these  terms  with  those  of  (449,).  intrcjilucinff  some  terms  of  the  order  /V/i  ami 
Pt/i  (wluL-h  are  perfectly  iiiseiisihle),  and  if  «c  make  ^ V>,^=p.t  it  will  be  found  Si^.  VI. 

' r / ^ 4rt*b*-4i?4'  (4M*b*-4yA)* 


Kx]trc«« 

that  the  complcic  expression  for  the  height  of  the  water  at  any  instant,  omitting  the  factors  ■1^*1°'’ 


AllmtijQ 
wtiifh  it 

1>nnluce* 

II  lUc  iMt 

e^lMeuioo* 


2 4«V-4>’ 


r-r»  *» 


V 2 / U.‘ 

{cos(i!;i<  + 2^)-2«p  . siu(2n<+2i/i){  X |l + + Vz-^nAO 

+ { sill  (2«I  + ^4*)  + 2«(»  • cos  (2ttl  + 2^) } X |j  4 ^ ('**" 

or  co8  2«(4+f«)  + 2/>x|l  + (^3+j^^-^^r.OTsA(l-,,)+  Q - 

+ri,,2,7((+p)+2*x{(4  + • «■>«(' -P.)}- 

j**  interpretation  of  this  expressiim  is  us  follows: 

Tlic  lilies,  as  air<'cled  by  friction,  may  still  be  eomputeil  by  the  formula  of  (I  lf).),  pro\lded  that  first  we 
iherle*  take  the  co-onliiiutes  of  the  attracting  body's  j>):tce,  not  for  the  time  for  which  the  calculation  is  made,  but 

Tn«nis  uf  for  a lime  anterior  to  it  by  ; and,  secondly,  that,  having  thus  ciunputed  the  time  of  any  phase  of  the  tide 
an  earlier  (hl^h  wulor,  for  instance),  we  adont  a lime  earlier  than  the  time  an  found,  bv  p. 
rporh,  nod  ' 

iheuarMiitg  (453.)  In  the  case  of  the  diurnal  tide,  fur  which  the  coelTtcieiit  has  the  form  H'.cosf'/,  and  in  which  the 
n cunsinnt  2 

phases  of  tide  depend  on  fl±»rjf  where  i=n  and  (4'I9.),  we  think  it  is  desirable  to  cfcll  the  rpader's 

attention  to  the  circumstance  that  the  approaimale  exfwessions  in  (2S6.),  (297.),  and  (299.),  may  not  apply. 

I'or,  these  expressions  suppose  that  1*— jA*m*  or  is  large,  or  that  Now  we  have 

seen  that  this  quantity  vanbhes  if  the  depth  of  the  sea  is  3]^  miles,  and  chaiige.'>  sign  if  the  depth  is  still  greater. 
Our  knowledge  of  the  depth  of  the  Mai  is  extremely  iiniierfect,  but,  i^uch  as  it  is,  ii  entitles  us  to  suppo.se  that 
the  depth  may  equal  or  exceed  3j^  miles.  In  this  cmic  it  will  he  necewsary  to  resort  to  (he  expressions  at  the 
end  of  (2S9.),  and  it  will  be  found  (hat  it  may  happen  that  the  greatest  diurnal  tide  will  occur  on  the  day 
when  (hr  force  which  causes  it  is  smallest.  We  think  it  unnecessary  to  remark  on  (he  time  at  which  the  high 
or  low  diurnal  tide  occurs,  because  that  lime  has  not  been  a subject  of  accurate  observation. 

Ktr-ric  of  (454.)  We  shall  now  consider  the  tide*  in  a canal  caused  by  the  simultaneous  action  of  two  bodies,  as  (he 
two  bodi«>«  {(tin  ami  (be  m<ion.  W'e  shall  consider  ail  the  symboKs  of  the  present  Section,  up  to  this  point,  as  applying  to 
couiUerexI.  sun,  and  (as  in  Section  II.)  shall  pul  .M  for  (he  mass  of  the  moon,  fur  its  declination,  and  D‘ for  its 

distance.  And,  n being  the  apparent  angular  inolion  of  the  sun  round  the  earth  in  iu  diurnal  motion,  we 

«'  29  /n*  \*  1 4 

shall  find  n'  for  the  aninrcmt  angular  motion  of  the  moon  round  the  earth,  where  — nearly,  and  ( — ] s — 

n 30  •’  \n  / 13 

nearly.  It  will  be  convenient  to  compare  our  conclusions  with  those  of  the  equilibrium-theory. 

(433.)  First,  in  regard  to  the  ordinary  ueinidiurual  tide.  The  cuefficlent  of  solar  tide  is  — ~ 


ibe  Tldet 
conslJe/cJ 
an  WiTc* 
in  Cftuala 


4 V\n^h*-gky 

(441.),  omitting  those  factors  which  depend  only  on  the  position  of  the  canal  and  of  the  place  of  observation 

, _ . ...  3 Mib’eos"/* 

upon  It : the  coefiicieut  of  lunar  tide  is  — - . ’ . . ■ • Hence, 

* 4 D’*(/i'*b*— ,7*)  ’ 

the  lunar  cotflicient  =s  solar  coeflicient  x — X — 

8cos*ff 

But  by  the  e<iuilibrium'(heury  (44.),  tbe  lunar  coefficient  s=  solar  coefficient  X ^ J— Y \ which 

o \i  •/  \ 1 y t*os*«^ 

upon  substituting  from  the  articles  preceding  (44.)  becomes 

lunar  coeflicient  = wikir  coefliciciit  x ---  X : 

U * b cos*  9 
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CoDsequcnlly  llie  proportion  of  the  lunar  coefTKirnl  to  the  aolar  coefRcieiit  given  by  the  wave-theory  ia  greater  tijj, 


Expr«tw 
»ion»  ■ 
ihe  Ti4cf 


v-^  than  thnt  given  by  the  et^ullibrium'iheory  m the  ratio  of  n*b*— to  n^b*— or  ia  the  ratio  of  to  > 

• 'I.  ^ b 


/ n'N*  n*i>  ^ ^ k k The  »o!«r 

f<w  I TT  )•  — r»  ^he  ratio  of  *003  Ifi  — ^ to  *00323— r.  Any  probable  suppotfiliim  that  we  may  make  in 

idcf  \"  / 9 " bo  ^ tide*  are 

m'wsvm^  to  the  depth  of  the  sea  will  give  for  this  ratio  a value  ffciisibly  different  from  that  of  equality.  Suppose, 

ia  C*a«lfe  for  instance,  the  sea  were  4 miles  deep ; then  - = *001  nearly,  and  the  ratio  is  *002-16  : ‘00223,  or  II  *10*® 

b * * *n4lqnir 

nearly.  The  mass  of  the  momi,  therefore,  as  hiferre<l  from  the  tid«  with  a sea  4 mile*  deep  would  lie  too  ^*'^‘** 
great  by  tv  p»ft.  If  the  sea  were  8 mile*  deep,  the  ratio  would  be  *00146  ; *00123,  or  13  : U nearly,  and 
the  inferred  mass  of  the  moon  would  be  too  great  by  4-  part.  Thus  we  find,  ’ gwaf 

1st.  If  the  depth  of  the  sea  is  lew*  than  14  miles,  the  mass  of  the  moon  inferred  from  (he  tide*  ia  inevitably  The  «re«* 
too  great.  ditTerent  ia 

2d.  The  error  will  be  different  (or  the  moon’s  mass  will  appear  different)  in  canals  of  different  depths.  esa*U  of 
(-156.)  In  re^rd  to  the  vartalions  of  these  coefficients  as  produced  bv  the  variations  of  distance  and  dccliim- 
tion,  the  equilibrium-theory  reejuires  that  those  coefficients  be  useil  wKich  correspond  to  the  actual  distance 
&c.,  of  the  sun  and  moon  at  the  moment : the  wave-theory  with  friction  rc<iulre8  that  coefficients  be  used  which 


Tins  applies  at  present  to  the  coefficients 


n«b"^A- 

correspond  to  an  earlier  lime,  preceding  the  tide  by  ~ . 

Ct“e) 

only. 

(437.)  In  regard  to  the  mode  of  combining  these  coefficients,  the  equilibrium-theory,  (44.)  and  (49.),  putting 
M,and  S,  for  the  coefficients,  gives  for  the  height  of  tide  at  any  instant  M,.cos  2,/-^-|-S,.co8  or 

V{*'V4-2M|S,  , cos  2.m— r-bS.*}  X cos  2 (1— m)  + F, 

1 . « 8*. sin  2 . m— r 

where  tan  F= — ^ 

M,*f  S,.co*2.m  — 1 

/— m being  the  moon’s  hour  angle,  /— / the  sun’s  hour  angle,  and  therefore  m — j being  (he  excess  of  the  sun*« 
hour  angle  above  the  moim's  <he  instant  of  computation  for  tide.  The  w'ave-thoory  gives  in  the  first  instance 
(Ml.)  for  the  sun  S,.co»  2r4-^,  for  the  moon  M,.cos  2n'f— v:  but  these  receive  »omc  modifications.  Both 
force*  are  variable,  but  (on  account  of  the  extreme  slowness  of  inc  variations  for  the  sun)  it  will  be  sufficient  to 
Mnwder  those  of  the  moon.  B<«th  tides  are  affecteil  by  friction,  and  this  must  he  taken  into  account  for  both. 

expression*  at  (he  end  of  (451. ^ to  the  explanation  in  (452.),  and  to  the  formula  of 
(449,),  it  will  be  seen  that  we  have  to  combine  (wo  *uch  expressions  as  ihefoliowing : 

For  the  Sun  S,.cos  2nf-f  2np  — x* 

For  the  Moon  M,.  cos  2n'<-b2«'p'-T^, 

T,  being  certain  functions  of  the  bodies'  coKirdituites  at  a time  anterior  by  o.  ^ . 

.w  ^ (4n®b*-4oA*)«  * 


Sj,  Mt>  and 


and  p being  : 


4«*  b*— 4^A’' 


.1^  A* 

and  p' s:  — /, 


4n'*b’— 4^F 

Combining  these  as  in  (49.),  an  expression  will  be  found  exactly  similar  to  that  of  (49.)  citc<l  ab<ive,  but  in 
which  the  angle  entering  in  the  second  term  of  the  coefficient,  and  in  the  expression  for  F,  instead  of  2,m  — /,  {* 

2ft/ 


(2n-2n')<-b 


J"! 


+T. 


(458.)  If  we  expMMi  the  third  term  by  putting  n'=:rt-f  («'—«),  uid  retain  only  the  first  power  of  (n*— n),  the 
expression  for  the  angle  becomes  'vo  tv/,  , i...  v,  o/,  me 

w'b*  ^ U 

(2n-2»0  < - ^ (2n-2n-)+T, 


4 Vn-b  tv 

\3  V 


(2«-2n')x{(- 


n'b*  t 


4 • /-w*  b ty 

V ? bj 


tv  2n-2n'f 


3 B* 
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T)il«  MiJ  Sine?  2n/  is  llie  sun’s  mean  hour  an^lr  from  n certain  plane  at  the  time  (,  ami  2«'l  is  the  moor  's  mean  hour  TWee  loid 
■Wares.  aiiRle  I'fom  the  same  plane,  (ilit-Sn')  t is  the  tlitTerence  of  their  mean  hour  angles  or  the  cliBereace  of  their  mean  Wares- 
■ — ' right  B-sceiisions  at  the  time  (.  Consetiucntly  the  angle  above  is  the  cUBerence  of  mean  right  ascensions  of  the 

suu  and  moon,  nut  at  the  time  but  at  the  time  Ex|ires- 

n*  K*  it  •Jolts  for 

^ + ' _ the  Tides 

J if  a I T considerM! 

Sn—M’ 

io  C«ns]«. 


4 • 

\ti  w 

or  it  is  the  dil&rence  of  true  right  ascensions  at  the  time  f=:f— 


n*b*  t 
-J-+- 


1 Vnll;_*Y 

\ 3 W 


Tho  ri'la* 

Uvo  posi- 
tions of  the 
twn  bodies 
•I  tn  uiio- 
rior  time 
•re  to  be 
twctl  in  the 
eslcuUtion 
of  tide  M 
kiferted  by 
frictions 


Effect  of 
|icopejrn- 
tion  of  tide 
up  • river 
considered. 


Tlic  relk'- 
tJoD  of  the 
height  of 
the  river- 
tide  to  the 
height  of 
the  ae«*tide 
•Iwmys  the 
••me. 


The  rcU* 
Uon  of  the 
time  of  the 
rlfcratide 
to  the  lime 
of  the  sea* 
tide  not 
■Iweye  the 
sime. 


( The  Eccouil  term  shows  an  ihe  efi^l  of  friction  thut  wc  may  calculate  ihc  hei|^ht  and  time  of  hi^fh  water 
on  the  crjuilibrium-lheory,  (the  constant  ^ exceptedj  provided  we  consider  the  Sun  and  Moon  to  have  the  rela- 


f 

tire  position  which  they  really  htut  at  Oie  lime  preceding  the  time  of  tide  by  , 


n*b*  k 


/^_4V 

\y  h) 


It  is  sin- 


gular that  this  quantity  (although  found  by  a very  ditfereiit  process)  should  be  exactly  the  same  as  the  f|Uoi>> 
tily  found  in  (432.)  for  the  retropo'>itiou  of  time  fur  which  the  coeihcipiiU  are  to  becomputed.  The  combiualton 
of  results  shows  that  both  the  coelfidenls  and  tlie  relative  positions  are  to  Ire  useil  which  corres|>and  to  a time 
anterior  by  a certain  uuaiiUty, 

(460.)  With  regarti  to  the  diuruai  tide,  we  leave  the  reader  to  make  similar  remarks.  We  will  only  observe 
thiU  as  the  coeOicienis  of  the  diurnal  and  of  the  t>eniidiurnal  tide  depend  in  very  did^rent  wavs  on  the  depth  of 
the  sea,  it  is  jnqNissible,  without  a precise  knowledge  of  the  depth,  to  assign  any  proportion  between  the  coefb- 
dents  as  dei>cnding  on  the  proportion  of  the  forces. 

(461.)  Suppose  now  that  a shallow  river,  or  even  a shoaly  seu  of  considerable  length,  communicates  with  such 
a canal  as  we  liavc  supposed.  The  insignificance  of  such  a river  will  prevent  it  from  altering  the  tides  of  the  scu 
ill  the  smallest  sensible  degree ; and  we  may  consider  the  sole  dfect  of  their  commuuicatiou  to  be,  Uiat  the  Mnv 
will  always  maiolain  ut  (He  mouth  of  the  river  the  height  given  by  the  preceding  theory,  and  tliat  it  will  always 
supply  or  receive  the  water  necessary  for  the  propagation  up  the  river  of  such  waves  as  are  consistent  with  the 
circumstances  of  (he  river.  The  only  points  to  which  we  shall  now  allude  are,  ihe  lime  and  height  of  the  tides 
during  the  diftereut  parts  of  a lunation. 

(46*2.)  With  regard  to  (he  height  of  the  tide:  the  highest  tide  at  the  staliau  on  the  river  will  always  be  (hat 
which  is  propagate;!  from  the  highest  tide  of  the  sea.  'Hie  title  occupies  always  the  same  lime  in  passing  from 
the  sea  to  the  river  station  (with  a small  inequality,  perhaps  of  a lew  minutes,  which,  although  important  in  (he 
next  article,  is  quite  unimportant  for  our  present  pur^xise).  The  elfcct  of  (his  isouly  to  require  n greater  retro- 
position  of  the  places  of  (he  sun  ami  moon  by  which  the  magnitude  of  the  tkle  ia  computeti.  Tlius,  suppt^ 
that  for  the  sen-tide  it  is  necessary  to  compute  for  places  of  the  sun  and  moon  earlier  by  forty-four  hours,  and 
suppose  that  the  tide-wave  occupies  three  hours  in  passing  up  the  river:  then  the  height  of  high  water  the 
inUuid  sUition  must  be  computed  from  the  positions  of  the  sun  and  moon  forty-seven  hours  earlier  than  the 
time  of  high  water  at  the  inland  slatiou  ; because  that  time  is  forty  -tour  hours  earlier  than  the  time  of  high  water 
in  the  sea-tide  by  which  the  rlver-lide  is  produced. 

(463.)  But  Ibr  the  calculation  of  Ihc  time  of  high  water  a diliereut  rule  is  necessary.  It  will  be  seen  by  (206.) 
that  the  lime  of  high  water  at  the  inland  station,  os  measured  Irom  a certain  fixed  phase  of  the  tide  at  the  shore,  is 

-“-f-— — orC  — — li,  where  h is  the  proportion  of  the  rise  of  tide  above  the  mean  state  to  the  mean 
2mt?  i>  2tJ  2ei 

depth  of  water  in  the  river.  The  quantity  A therefore  wUI  be  proportional  to  y{.M,*-+2M,S,  cos  2(A^— A)-fS,*}, 
where  A'  is  the  moon's  right  tuccension  and  A the  sun’s,  computed  for  i',  (he  time  wlvoi^  expre^sUm  is  ut  the 
end  of  (458.) ; or  siipponing  much  smaller  than  M„ 

Sjc'. 


luting  this  in  C — —6,  it  lakes  the  shape  E— Gx^.  cos  8(.A'— A). 
2d 

coast  is  determined  by  making  cos  2n't 
2n'.f 


h will  be  proportional  to  cos  2 (A'— A).  Subsii- 

Now  the  time  of  high  water  on  the  t>cu- 


X+T  — 


4n'«-;/t- 


-)('+F  maximum,  where  F=Tq-sm  2 (A'— A)  nearly ; and  where 
As  this  requires  that  2n/— x**f  being  a whole  number,  we  have  (he  time 


of  high  water  on  the  coast 


_2mT-f x"  F _2m»4*X* 


9n' 


2a 


2n* 


2«'M. 


sin  2 (A'— A), and  therefore  thetimeof  high 
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water  at  the  inland  siutioti  = 


+ ain  2 (A'-A)-Oy  co»  2 (A'-A). 


t2£._f.E=K,>v/ ( — +GV*s=I^  and  N:  then  the  time  oi’  hii^h  water  at  the  in- 

^ V \2n'M,J  b. 


mean  risrht  aHceiiaimi  of  the  eun  ami 


in' 

liUld  slaliuu  is  

K -L  sin*2  (.V— A)TN. 

Now  2(ri<— «’/)+N,  or  (in— 2n')  '■*  of 

N 

the  m(Nm  at  the  time  t*A ; therefore  2(A  — A)  + N is  very  nearly  the  difference  of  true  riffhl  ascenaiim 

of  the  «un  and  moon  at  tliai  time.  Thus  it  appears  that  for  computinir  the  time  of  hl;xh  water  it  is  neces^y 
to  uf*e,  not  the  positions  of  the  sun  and  mnop  at  the  true  time  of  the  tide,  nor  the  positions  at  that  anterior  time 
which  ^ employed  in  computing  the  he4rht  of hiifh  water,  hut  a lime  later  than  that  which  Ih  used  for  com* 
puiintr  the  height,  and  therefore  a time  which  is  nearer  to  the  true  timeot  hiish  water. 

(404.)  ll  appears  also  that  the  effect  of  the  jmssa^e  of  thelidc  alonK  the  shallow  river,  as  shown  by  the  varia* 
tion  in  the  time  of  hi^jh  water  as  referreii  to  the  moon*H  transit,  if  ci»mputed  by  the  tormulse  of  the  equilibrium- 
theory,  is  to  give  a mass  of  the  inoou  which  is  a little  smaller  lhait  that  corresponding  to  the  variation  of 


heights.  For  we  adopt  the  quantity  L as  the  represculative  of  i ^ really  Is 


+ O'  T'*  : 


SL 

therefore  we  adopt  for  — ~r7-,  a quantity  which  U too  great,  or  fur  M,,  a quautity  which  is  too  .small. 
in  Ml 


The  time 
fora  riter* 
(jiic  i«to  i« 
cumputed 
with  the 
pierce  of 
thr  Son 
end  Moon 
corre- 
•pondiD;; 
to  a Ulcr 
•'pneb  than 
that  uoed 
for  the 
hriyhta. 
Tl;c  itiaos 
<>r  the 
Moon  in- 
fcne«l  from 
thn^>  tiinca 
of  tide  will 
be  a little 
too  loTfe. 


(465.)  If  we  investigated  the  effect  of  the  passage  up  the  slinllow  river  upon  the  time  of  low  water,  we  should  MoJIfin- 
find  tlmt  the  pcwitioiLs  of  the  sun  and  moon  corresponding  to  on  earlier  time  than  Uutt  used  for  the  heiglit  of  the 
high  water  must  be  employetl  ; but  we  should  still  find  lliat  the  musA  of  the  moon  inferred  from  the  variations  fo**J^^**** 
of  the  time  of  low  water  a-s  referred  to  the  moon’s  transit  Is  too  small.  times  of 

(4CC.)  We  shall  here  close  our  eaptiwlion  of  the  Wave-'Flteory  as  applietl  to  the  tide^<.  As  nearly  the  whole  h*w  water, 
of  thi.s  theory  is  published  for  the  first  tune  in  the  |iresent  (realise,  we  shall  not  renuerk  U]>oii  it  at  great  length. 

We  think  U right,  however,  to  point  out  to  the  reader  its  great  and  important  tiefi^t  aa  applied  to  the  evptaiui- 
tion  of  tides  upon  the  eartli,  namely,  tliat  in  the  case  of  nature  the  water  is  not  dj.siribui^  over  the  wirfuce  of 
the  globe  in  canals  of  uniform  breadth  and  depth,  or  in  any  form  very  nearly  resembling  them.  lu  this  regor*!  Advso* 
ita  fundamental  suppositions  are  probably  as  much,  or  nearly  as  much,  in  error  as  those  of  Lapluce's  tlieorv.  tsit'‘*sod 
But  we  also  think  it  right  to  jwinl  out  tluit  in  regard  to  the  complelcnes.s  iff detail  with  which  the  principles  can  '^^*^'***1 
be  followed  out,  there  is  uo  oompuriMiu  between  Uw>  two  llieories.  This  will  be  seen  by  the  reader  who  lias  * 

remarked  the  facility  with  which  the  multK  of  “ difference  between  the  angular  veioGities  of  the  sun  and  moon,*’  wsvn  sa 
**  variable  coefficients  of  force,”  and  **  frieliuu,”  are  obtained  in  finite  form.  For  these,  Loplace's  theory  is  quite  to 

useless.  And  though  (as  we  have  stated)  Uic  fundamental  suppobitions  differ  much  from  the  real  state  of  the 
seas,  yet  no  one  can  hesitate  to  admit  that  the  some  general  ctmclurions  will  uppply  r — fi>r  instoiice,  that  the 
moon's  ma»(  itircrred  from  the  hcLglil  of  the  tides  b too  great,  and  by  different  degrees  in  different  ploceft;  that 
the  effect  of  friction  will  be  a retroposition  of  tides  iu  reference  to  tlie  places  of  (he  sun  and  moon,  &c.  The 
peculiarities  of  river-tides,  which  uu  other  tlte^iry  has  touched  upon,  are  almost  completely  mastered  by  this. 

(467.)  With  these  remarks  we  tcrmituite  our  'fheory  of  Tnles.  Any  maihcnnitical  deduction  which  may  be 
required  in  reference  to  atn-  special  phttiionienoii  of  oboervalion  will  be  given  in  the  place  where  such  phirno- 
menofi  is  mentioned.  'Im  remaiiider  of  our  i^baay  will  be  devoted  to  the  Observaliunw  of  Tides  and  their 
Cuinparibon  with  the  Theory. 


Obserrs' 
tians  of 
Titles  Me 
for  tbe 
iQost  part 
eoaftaed 
to  high 
water. 
Much 
more  ndu* 
able  whea 
low  water 
also  i* 
observed. 


Section  VIT. — Mrtuods  used  fob  obsirvisg  tub  Tides,  and  fob  BBot'ciNu  tub  Obsbbvations. 


(468.)  The  greater  part  of  the  observations  of  tides 
hitherto  made  have  l)ceti  ol>servnlions  of  time  and 
height  of  high  water  only,  made  at  llic  entrances  of  the 
docks  of  our  principal  comtncrcia]  towns.  These  ob- 
servations, OB  regards  time^  arc  all  affected  by  the 
circum.stance  treated  in  (208.)  and  (46Ch),  namely,  that 
the  time  of  transmis-sion  of  the  tide  from  the  sea  is  less 
for  a large  tide  than  for  a small  one;  and,  as  reganls 
hfitfht,  they  do  not  even  give  the  coefficient  of  vertical 
oscillation.  Both  thci«  defects  are  rcmovetl  by  adding 
ol>servations  of  time  and  height  of  low  water ; and  such 
a system  of  observation,  if  made  under  favourable  cir- 


cuinsUuices,  and  where  the  water  U quiet,  will  usually 
pve  results  of  considerable  accuracy  for  the  titnusof 
high  and  low  water  on  the  coast. 

(460.)  But  this  supp<.)ses  that  the  rise  of  the  water  is 
continuous  and  its  full  continuouK,  oml  that  both  follow 
simple  laws ; a thing  which  U by  no  means  to  be  assumed, 
nn<l  which  we  shall  find  incorrect  iu  ap|>lication  to 
various  instances.  Moreover,  a.s  regards  time,  it  U 
Inaccurate,  because  it  is  Impossibic  to  fix  precisely  on 
the  lime  when  the  surface  of  the  water,  having  ri’ien 
with  a decreasing  velocity  that  at  last  b inqierceptible, 
begins  to  fall  with  a velocity  which  at  first  b insotsibly 

3 B 2* 
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Tidci  »titl  fsm.'ill.  To  obviate  the  latter  Miconveniencc,  it  was  pro- 
Uate*.  p43^|  |)v  Mr.  Whewell  that  the  lime  should  lie  noted 
at  wliicn  ihc  surface  of  the  water  any  fixed 

wcVl'tpro-  pohils  Oh  a wall  in  its  a5ceiit  and  in  its  deaiccnt.  If  the 
poMd  nie-  Hm*  and  (all  followeil  the  same  simple  law  as  in  the  sea, 
thod  of  ob'  (the  elevation  above  a mean  ]>oint  beiti^  expressed  by 
•crratiotu  ^ j |||^  time  interme<nate  to  these  observed  time^ 
would  ^ive  the  time  of  hiph  or  low  water  with  pre- 
cision, because  the  insUuit  iit  which  the  water  )»>sea 
the  line,  when  In  rapid  rise  or  fall,  can  be  very  accu- 
ObjecUotia  rateiv  observed.  Hut  in  fact,  the  laws  of  rise  and  full 
to  that  ore  so  dilferent  that  this  deduction  would  W erroneous 

method.  fyj.  water,  and  very  greatly  in  error  for  low  water. 

Tlic  author  of  this  pajier  cndeavtmred  to  use,  for  the 
time  of  low  water,  observations  of  height  made  at  e<)ual 
intervals  of  time  for  mi  hour  and  half  in  the  neigh- 
bourhood of  and  including  low  water,  but  even  in  that 
time  the  fall  and  rise  occurred  with  such  different 
velocities  that  it  was  necessary  to  abandon  the  use  of 
the  mean  of  any  of  the  times,  and  to  judp;c  as  well  a.s 
could  be  done,  under  all  circumstances,  from  the^nend 
....  course  of  the  fall  uad  rise  durinff  the  whtile  interval. 

(*n0.)  Tliere  is  no  method,  in  feet,  w hich  will  pve 
In  obM-r%e  satisfactory  results  oa  to  low  and  hip;h  water,  and  nmic 
ibe  whole  which  gives  any  knowleiljye  whatever  of  the  {jeneral 
courM  pf  course  of  the  tkle,exce|>tthe  observation — ^by  the  senses 
the  tide,  of  an  observer  stalione<l  for  llie  purpose,  or  by  the  in- 
dications  of  a self-rostering:  tirle-piuge— of  the  hci'rht 
of  the  water  at  every  Instant  of  time,  or  at  least  of  the 
height  at  very  small  intervals.  When  a self-registering 
instrument  Is  established,  it  is  a.s  easy  to  keep  it  in 
action  constantly  a.s  occa.sinnally,  and  thus  the  rt^ster 
of  every  tide  may  be  preserved.  When  the  observations 
of  a special  observer  are  used.  It  Is  neces*«ry  to  limit 
the  observations,  either  to  two  or  three  days  which 
exhibit  the  principal  changes  of  circumstance,  (o.sa  day 
near  spring  tides  and  a day  near  neap  tides,)  or  to  a 
period  which  embraces  tho.se  changes  (us  a half-  lunation). 
We  shall  mention  the  cautions  with  which  both  kinds 
of  observations  ought  to  be  made,  and  shall  notice  the 
principles  of  construct  ion  of  u self-registering  tide-gauge. 
Cxuiion  (4’j  1 .)  The  first  thing  is,  to  obtain  a surface  of  water, 
communicating  so  freely  with  the  sea  as  to  assume  the 
rate  ob-*  ^tiic  mean  level,  and  yet  unafTecled  by  the  agitations 
•emiUon.  of  ordinary  waves.  A shelters!  situation  ought  there- 
fore to  be  chosen  ; but,  in  parts  opening  imme<liately  to 
the  sea,  it  is  necexsary  to  use  other  precautions.  The 
most  eff'eclual  is,  to  place  In  the  water  a large  vertical 
trunk  or  trough,  communicating  with  the  water  only 
by  a smalt  hole  at  or  near  to  its  bottom.  Suppose,  for 
instance,  this  hole  to  be  10  feel  below  the  surface ; the 
agitation  of  the  water  by  wave*  10  feet  longis,  by  (178.), 
dimini'<hed  to  o*"  *ltat  at  the  .surtace,  and  there- 

fore would  not  sensibly  disturb  the  water  in  the  trunk 
even  if  there  were  no  limitation  of  the  communicating 
aperture.  But  if  a wave  be  very  long — as  for  instance 
any  of  the  modification.*  of  the  tide  w'ave — then  the 
agitation  caused  by  it  is  as  great  at  10  feet  depth  a*  at 
the  surface  (180.),  and  its  time  is  so  great  that  it  will 
be  able  alwayato  maintain  the  water  in  the  trunk  sensibly 
at  the  same  level  as  the  external  water,  even  (hough  (he 
communicating  H|>crlure  be  small.  If  then  a float  be 
placc<l  in  the  trunk,  carrying  an  index  above,  this  index 
will  rise  or  hUI  with  the  general  mean  level  of  the  water 
as  affecle<l  by  the  tides  only.  We  have  had  great 
pleasure  In  watching  the  steady  motion  of  the  index  on 
(he  admirable  tide-gauge  erected  at  the  Royal  Dock- 


yard of  Sheemess,  while  the  swell  on  the  outsi<le  was  Tide*  and 
so  heavy  that  to  luHge  of  a mean  level  within  the  accu-  Wavea. 
racy  of  maiiv  inches  appearetl  quite  impracticable.  The 
instrument,  liowever,  is  more  likely  to  fail  for  observa-  ji^j^oda 
tions  near  low  water.  For  suppose  the  surface  to  drop 
till  the  hole  is  only  one  foot  below  the  surface,  then  the  oWrtUif 
motion  of  the  water  produced  by  wave*  10  feet  long  ih  the  Tide*, 
nearly  as  great  as  that  at  the  surface,  and  therefore, 
however  much  the  aperture  be  limited,  irregularity  in  ibe'o*b«r- 
the  height  of  the  surface  will  be  produce*!  by  the  wave*,  yatioaa. 
The  only  simple  way  of  preventing  this  is  lo  let  the  — 
bottom  of  the  trunk  and  its  communicating  a|)erture  be 
carried  a.s  low  as  possible  below  low  water.  It  might 
|»erhaps  be  advisable  to  have  the  trunk  divided  into  (wo 
fhamWrs  by  a vertical  partition,  (he  first  chamber  re- 
ceiving (he  water  from  (he  sea  by  a small  hole  in  ita 
bottom,  the  second  receiving  the  water  from  the  first 
by  a small  hole  in  the  partition  ; the  motion  of  the  water 
in  (he  second  would  be  extremely  steady.  It  1*  almost 
nee*Ucss  to  observe  that  a fixetl  vertical  sede  of  feet 
and  inches,  or  other  measures  of  length,  is  indispen- 
sable; in  simple  observations  it  may  be  traced  u|>on 
the  quay  wall  or  post  at  Mhtch  the  eJevatltwi  of  (he  sur- 
face is  noted;  where  a fl«it  carrle*  a vertical  rod,  the 
rod  may  be  markeii  as  a scale  of  feel  and  inches,  and 
the  indication  op|>ositc  loo  fixed  index  may  be  noted, 
or  the  nxi  may  carry  an  index  which  in  rising  or  falling 
will  )>omt  to  different  division*  on  a fixe<l  scale. 

(472.)  In  some  of  lhe*c  way*,  observations  of  the 
height  and  time  of  high  water  (and  for  the  most  part 
of  low  water  also)  are  regularly  made  by  direction  of 
the  B«4ard  of  \<lmiralty  »(  Fortsmouih,  Plymouth, 
Ramsgate,  Liver]>ool,  Dublin,  and  occasionally  at  Har- 
wich and  other  p<»rts  when  maritime  surveys  are  in 
progress.  ObservalionH  of  the  «me  kind  are  alwi  usually 
made  at  the  princijuil  dock-s  in  the  Thames,  the  Merwy, 
and  the  Clyde,  a.*  well  a*  at  other  port.*.  The  principal 
data  for  determination*  of  the  time,  Ac.,  of  tides  in 
ports  all  over  the  world  have  been  obtained  by  some 
of  these  methods,  either  from  the  loose  observations 
ntade  by  harbour-masters  and  merchant-sailors,  or  from 
the  more  accurate  observations  conducted  by  the  officers 
of  government  surveying-ships. 

(473.)  The  principle  of  the  self-registering  tide-  General 
gauge  is  in  all  cases  the  following.  By  mentis  of  a principle 
pendulum-clock  urged  by  a sufficient  weight,  a sheet 
of  paper  either  spread  upon  a flat  surface,  or  rollcrl  as  uje-gaufe. 
required  upon  u large  cylinder,  or  flxe*l  in  a tubular 
fo^m  upon  u solid  cylinder,  is  made  to  travel  uniformly. 

The  first  of  lhe!<  metho*ls  i*  used  for  Osier’s  anemo- 
meter, in  which  the  sclf-repstcring  principle  is  similar 
tothatofa  tide  gauge ; the  second  in  Palmer's  tide- 
gauge,  {Fhii.  Tram.  1631  ;)  the  third  in  Bunt’s  tide- 
gauge.  A pencil,  curried  by  mechanism  connected 
with  the  float,  is  made  lo  move  through  a space  propor- 
tional to  the  vertical  motion  of  the  fli>at,  and  in  a direction 
perpendicular  to  the  direction  of  the  paper's  motion 
(w'herc  the  paper  is  on  a cylinder,  the  motion  of  the 
pencil  is  {>arullel  to  the  cylinder's  axis).  A curve  is  thus 
traced,  whoso  nbscissa  representa  lime,  and  whose  or- 
dinate repretsenLs  rise  of  the  surface  of  the  water. 
Occasional  examination  is  always  necessary  lo  verify 
the  correctness  of  action  of  the  machinery.  We  cannot 
perhaps  do  better  than  copy  (with  some  alteration*) 
from  the  Phii.  Trans,  1838,  the  description  of  Mr. 

Bunt's  tide-gauge,  erected  on  the  bank  of  the  river 
Avon,  nearly  a mile  below  Bristol. 
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Ttde«aDtl  (474  ) The  principal  parts  of  Mr.  Bunt’s  tide^gau^rc 
W»Tc«.  (fig-urcs  .34  Co  39)  are  A,  an  eighl-tlay  clock,  which 
* turns  a vertical  cylinder  B once  in  24  hours;  the  upper 
SleibodI*  ^ carrying  on  its  circumference  a toothed 

for"  contrate-wheel,  in  which  works  a pinion  p carried  bv 
obserTinf  the  axis  of  one  of  the  clock*wheel».  C is  a wheel  willt 
the  Tideit,  grooved  circumference ; to  which  is  attached  the  wire 
“j  E,  which  paiwes  over  the  upper  part  of  C,  (lying  in  its 

^v't^bacr*  grtwve,)  and  over  a large  pully  F attached  to  the  out- 
vaiion#,  side  of  the  quay-wall,  and  depends  in  the  water-trunk, 
— supporting  the  float  D at  its  lower  end.  A counterpoise 

Dncri^  O suspended  by  a wire  attached  to  a smaller  barrel 

Vfr*Bani'i  carried  by  the  same  axis  as  C,  and  thus  keeps  the  wire 
lid^ugc.  E constantly  stretched,  and  moves  the  wheel  C when, 
by  the  rising  of  the  water,  the  float  D cea-^  to  pull 
upon  E.  H is  a Mill  smaller  drum  carried  by  the  same 
axis  a.s  C ; u finer  wire  is  attached  to  it  and  wrapped 
round  it,  and  on  this  wire  is  suspended  the  bar  1 which 
carries  the  pencil  K.  The  diameters  of  (he  drum  H and 
the  wheel  C are  so  ad]uste<l  that  (he  vertical  motion  of 
the  pencil  is  one-eighleenth  part  of  the  vertical  motion  of 
the  surface  of  the  water,  a is  a strung  oak  frame  at- 
tached to  the  quay-wall ; from  it  project  arms  cc  whose 
ends  are  supported  by  pillars  dd ; there  alM)  projects 
on  arm  e whose  end  is  supported  by  the  pillar  f.  cc 
carry  the  mahogany  frantc  b,  to  which  the  clock,  the 
bush  for  the  upper  pivot  of  B,  and  one  bearing  the 
spindle  of  C,  are  atlacheil,  (the  other  bearing  of  the 
spindle  of  C i>eing  in  another  upright  S ;)  e carries  (he 
bu>h  fur  the  lower  pivot  of  B.  The  nature  of  its  beor- 
ing  may  be  seen  in  figure  3fl  ; it  to  in  a plug  A,  which 
may  be  lowered  by  a screw  ami  winch,  either  for  ad- 
justment, or  fur  taking  the  cylinder  out,  (for  mounting 
{Kipers,  &c.,  upon  it ;)  o.h  by  lowering  it,  first  (he  upper 
pivot  to  disengage<l,  then  the  lower,  and  (hen  the  end  of 
the  cylintler  may  be  made  to  slide  upon  the  pieces  aa. 

(475.)  The  upper  end  of  the  bar  I slides  between 
tw'o  guides  P and  N,  and  the  lower  rad  between  two 
guides  QQ.  It  carries  the  small  brais  bar  d (fig.  37), 
which  has  movement  upon  an  axis  whose  projection  to 
at  f,  (the  movement  being  in  the  direction  to  or  from 
the  surface  of  the  cylinder,  and  the  axis  being  suffi- 
ciently long  to  permit  no  other  sensible  movement.) 
The  har  d carries  the  pencil-holder  K,  which  to  pressed 
towards  the  great  barrel  by  the  crooked  lever  currying 
’ the  suiall  weight  L.  A to  a screw  for  adjusting  the 

height  cd*  the  pencil-frame  in  reference  to  Us  suspending 
wire,  ’fhe  great  barrel  B to  24  inches  in  lenf^h  and 
46  in  circumference ; it  is  made  of  mahogany  staves, 
screwed  upon  mahogany  end.s  and  diaphragm,  and 
covered  with  white  enamel. 

(476.)  The  action  of  this  machinery  will  be  under- 
stood from  the  remarks  in  (473.).  Referring  to  tlie 
thilasoptucaU  TrajuaclionSf  1638,  for  some  parts  which 
we  have  omitted,  we  think  the  following  |K>m(s  im- 
portant. The  pallets  (in  the  escapeineul  of  (he  clock) 
may  be  detached  from  the  train,  by  lifting  a latch 
behind  the  clock,  and  drawing  (hem  backward  ; (his 
arrangement  to  required  from  its  being  necessary  to  fix 
the  hands  so  that  they  cannot,  as  in  other  clocks,  be 
mode  to  slide  without  carrying  the  train  along  with 
them.  The  pinion  which  drives  the  cylinder  may  be 
detached  by  pulling  it  forwards,  bo  as  to  allow  the 
cylinder  to  be  turn^  freely.  From  inequalities  in  the 
teeth  of  the  wheels  the  cylinder  to  not  moved  through 
exactly  equal  spaces  in  equal  times;  to  prevent  error 
from  this  cause,  the  places  of  the  hours  and  minutes 


marked  on  the  top  of  the  large  cylinder  were  thus  TMcnsni 
determined:  the  pallets  were  detached  from  the  cluck, 

(the  large  cylintler  remaining  connected  with  It,)  and 
the  hands  were  moved  to  indicate  0 hours  0 nnnuies, 

0 hours  20  minutes,  0 hours  40  minutes,  &c.,  arul  at 
each  of  the5>e  positions  a pencil  line  was  drawn  on  (he 
cylinder  by  sliding  the  pencil-frame  between  its  gunlcs. 

Tlic  scale  ofhcighl  was  detcrminetl  by  marking  feel  and 
inches  on  the  outside  of  the  float-trunk,  and  noting  the 
internal  indication  of  the  gauge  as  the  (idc  to  each 
succcifsive  fool  on  the  trunk.  A ratall  scale  .M,  carrietl 
by  the  frame  b,  may  be  pushetl  in  cont.ict  with  the 
barrel,  ami  thus  the  heights  and  the  tiiiics  may  be  read  ; 
or  lines  of  feet  may  be  turnetl  on  the  barrel,  by  causing 
it  to  revolve  while  the  pencil  to  held  to  it.  The  flo  it  is 
of  pine,  well  salurale<l  w ith  oil ; (he  aperture  by  which 
the  water  cutent  is  about  ^f  the  sectional  area  of 

the  trunk. 

(477.)  A sheet  of  pnper  to  wrapper!  round  the  cylin- 
der and  expanded  by  moisture ; its  ends  are  then  pasted 
together,  and  it  may  (if  necessary)  be  flxctl  with  pins  or 
bands.  The  curves  arc  then  well  traced  by  ine  me- 
chanism upon  the  psiper,  and  it  may  be  removed  at 
pleasure. 

(478.)  If  it  were  desired  to  take  the  record  of  each  The  taine 
tide  so  as  to  exhibit  the  course  of  a great  iiutnber  of  "tieet  miy 
tides  in  sc(]ueiice,  as  in  fig.  40,  it  would  be  necessary 
to  apply  a fresh  paper  ex*ery  day  to  the  barrel.  But 
* remarking  lliat  (he  tide  comes  later  on  each  successive  tiunni;  a 
day  by  nearly  an  hour,  and  tlvat  the  same  hour  of  high  forudj^ht. 
water  recurs  only  in  IS  days,  it  is  evident  that  the  same 
paper  may  be  kept  upon  the  cylinder  for  a fortnight 
without  risk  of  (he  curves  interfering,  although  there 
may  be  a great  complication  of  luies  on  the  pa|)er.  In 
figure41  wegiveacopy  of  the  curvc-sdelineaied  by  the 
self-registering  tide  gauge  at  Sheerncs.s  (extracted  by 
permis}<ion  of  Captain  Beaufort,  R.  N.,  Hydrographer,) 
from  1840,  December  23,  (new  moon,)  to  1841,  Janu-  Spetioiena 
ary  7,  (full  moon.)  The  reader,  in  tracing  the  curves,  °*  ‘he 
must  conceive  the  two  ends  of  the  drawing  to  be  united, 
and  must  begin  at  the  point  marke<l  with  the  word 
“Change.”  We  have  selected  this  period,  becaui>e  it  irring tide- 
exhibits  one  of  the  greatest  irregularitie.s  that  we  have  gaugin. 
ever  known  in  the  tides,  namely,  that  of  3d  January, 

1841,  morning  tide,  when  the  water  was  five  feel  lower 
than  was  expected.  This  to  fully  confirmed  by  obser- 
>11(1005  made  at  the  same  time  at  Woolwich,  at  Dept- 
ford, and  at  the  London  and  St.  Katherine  Docks.  It 
followed  a very  heavy  gale  which  had  blown  partly 
from  S.W.,  and  portly  from  N.W.  or  N.  In  figure  43 
we  give  a copy  of  some  of  the  curves  (raced  by  the 
Bristol  tkle-gaugeat  the  same  time,  (with  which  wc  have 
been  lavoured  by  Mr.  Bunt.)  In  figure  -13  arc  re]>re- 
sented  a few  curves,  (corre»pon<ling  to  another  period,) 
traced  by  the  self* registering  tide-gauge  at  Swansea, 

(for  which  we  are  indebted  to  the  kindne.ss  of  J.  W.  Q. 

Gutch,  Esq.)  It  must  be  remarked  that  the  flouts  of 
the  tide-gauges  at  Bristol  and  Swansea  do  not  descend 
sufficiently  low  Lo  record  the  phienomena  of  low-water ; 
that  at  Sheemess  fully  records  (he  circumstances  of  low 
water.  The  reader  will  at  once  see  that  (he  informa- 
tion furnished  by  this  insttrument  to  infinitely  more 
valuable  than  could  have  been  obtained  by  any  system 
of  personal  observation. 

(479.)  We  shall  now  proceed  with  the  methods  of  MrthoJ*  of 
reducing  tide-observations.  And  first,  in  regard  to  the  lyducin* 
law  of  rise  during  each  tide  at  any  given  locality. 
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Tiiioond  Although  thneH  of  high  Wfiier  and  of  low  walcr  have 
liccn  obM^rvwl,  jmd  ihHr  ilitference  of  velociticn  up  the 
Hame  river  h»%e  been  rt»marked,  ujul  although  curve* 
to  ihe*  exhibiting  lo  fhe  eye  the  laws  of  rise  arul  tall  have  been 
eourw  of  a tracwl,  (by  Mune  of  the  means  above  dexrribcd,)  we  are 
•ingle  tide  not  awnrJ  that  they  have  hern  reduced  to  algebraical 
•j  “*y  font!  except  by  lltc  writer  of  thb  poster  in  the  /Vii/o- 
sophicai  Tr^^ntactions^  The  elevation  of  the  water 

had  Iwett  ob^^rvcd  at  Deptford  tit  every  quarter  of  an 
hour  during  half  a limution.  'Die  •>pring*tidea  and 
thoMi*  near  them  were  dav>«i  together  as  one  group* 
niid  the  neap-lMlcs  and  those  tu*ar  them  as  another 
gn>up.  In  order  to  combine  those  of  each  group* 
it  was  as«umeil  thiit  the  pretiictetl  time  of  high 
water  in  the  Nautical  Almanac  was  correct*  (a  con- 
stant diHvreiice  excej>t«l,)  and  the  interval  from  one 
predicted  high  water  to  the  next  was  conceiveil  to  cor- 
res]Mmd  to  360®  vf  phate,  and  the  time  of  every  inter- 
mesUnte  oWrvation  was  converted  into  pheue  by  that 
prtqiortioii.  (In  a sub^^cquenl  dt^uwion  of  (idcM  ob- 
hcrvetl  every  five  minutes  at  Southampton,  we  have* 
instead  of  using  any  predicte<l  lime*  fixoil  u|m>ii  the 
r«titiiiUed  times  of  low  water  as  the  origin  of  phu$ie.) 
To  bring  all  the  observed  heightJ^  to  a com^ianible  stale, 
the  range  from  high  water  lo  low  water  in  every  lialf- 
tide  was  Kupposetl  to  corres)M>nd  to  2 ’000,  and  the 
depression  below  the  nearot  high  water  at  every  ob- 
servation was  converted  into  number  by  iluil  propor- 
tion. 1'he  various  lidea  in  t«ch  group  were  lhu«>  made 
entirely  com)jarabIe.  'Fhe  means  of  nil  the  pluuws  and 
ail  the  converted  tlepr«n*4o«-s  within  every  10®  of  phase 
were  taken,  and  thu:i  a seriew  of  mean  phases  very  near 
to  5®,  15®,  25®,  &c.*  and  the  corresjionding  converted 
depre»siuus  rrere  obtained.  By  ubservatHm  OC  the 
prugresH  of  the  numbers,  it  was  eivHy  to  alter  the  latter 
BO  as  to  obtain  converted  depre;«»ion!i  correvpoiMiing  ex- 
actly lo  5°,  15®,  25®,  'llien  it  was  ov«un>ed  that 
thei>«  could  1^  represented  by  the  folluwit^  formula 
Ctai verted  depression  sa 

A.-bA,  coa.  phase-f  A^  cog  . 2 phase-t  &c,, 

-(-B,  sin . phased* B,  pluise-h  Ac., 

which*  It  is  well  known,  is  sufficicfit  fur  the  rcpTcaenta- 
tion  of  a function  which  is  perludical  fur  360®  of  phase. 
Then  the  values  of  Ao,  A„  B,,  are  determined  with 
comparative  &cility  in  the  following  manner.  Isl.  A*  is 
the  mean  of  all  the  converted  depressions.  2tKl.  Muhi- 
ply  every  converted  depression  by  cos. phase*  and  take 
their  sum ; ihen*  (since  cos  5®-hcos  15®-f  &c.  U>S65®:s6 ; 
C€W  5®. sin  5® 4-cos  15®. sin  l5"4-4c.=0  ; cos  5*. cos  lO" 
•fcos  15*. cos  30*+^c.=U;  and  so  for  every  one 
except  the  multiplier  of  A,,  where  cos*  5*-l-co^  15* -p 
Ac.  lo  355*sl8),  lhatsum=18  A^.  3rd,  Mnlitply 
every  converted  diepreasion  by  sin . phase*  and  take  their 
sum;  it  will  be  found  tobe^lS  B,.  4th.  Multiply 
every  converted  depression  by  coh.  2 phase  and  take  Um 
Burnt  it  ssl8  Au*and  so  on.  Thus  the  values  of  all 
the  coefficients  are  obtaineil. 

Meihodtor  (-1^-)  SecMndty*  in  regard  to  the  laws  of  time  and 
redaction  height  oftUie  at  the  same  place  in  ditierent  pontiona  of 
spplicable  tlie  sun  and  moon.  Every  examination  referring  to 
this  object  priKeeds  on  the  suppoeitiou  tlmt  the  times 
•ndtiBteai  heightn  may  be  represeoted  generally  by  the  forms 
•tiy  pUc«  given  by  the  equilibriuin-tlieory,(  l5.),  (-16),  (53  ),  ujid 
indifTereat  (54.),  though  perhaps  with  altered  proportion  of  coelfi- 
oftii«**?un  *^*‘^"*'*»  addiikm  or  sublraclion  of 

sad  ropon.  co*''^**f“*‘*  (“»  altered  form  of  function. 

' Lujiluce  is  (5«0  far  as  we  are  aware)  the  first  person  who 


combinM  oliscrvations  in  comdilemble  groups  for  com-  Tides  and 
parison  with  theory.  His  lubours  will  be  touiid  in  the 
secvmd  and  filth  volumes  of  the  Mecaniquv  (’iieite.  In 
the  secoml  volume  he  treats  the  observatiouK  made  at  Method*  * 
Brest  from  1711  to  1716.  11c  commences  with  the  u>^  for 

height  of  syzygial  tides.  Dicht  lie  divides  into  four  ohserviof 
classes*  corresjainding  to  the  two  equinoxes  and  the  two  'he  Tidc»* 
solstices*  and  uses  at  least  two  sytygios  (one  new  and 
one  full  muon)  for  each  equinox  or  solstice,  the  whole  the  Obser- 
number  being  24  syzygies  of  each  class.  For  each  of  vaticuui. 
theM‘hc  lakes  ihe  heights  for  sev  eral  neighbouring  days ; ““  . 

ami  UK'S*  as  the  whole  range  of  tide  tm  any  day,  the 
difference  between  the  mean  of  two  high  waters  on  that  oenlug 
day  and  ihe  intervening  low  water.  In  order  to  deter-  tbe>i*:igbu 
mine  the  interv  id  by  which  the  greatest  tide  follows  the  ^ *he 
syaygy,  )w  does  not  retmrk  which  tide  a}^iears  to  be  the  ^*** 
greatest*  hut  he  remark^  tliat  the  tides  on  the  secoml 
tiay  before  syzvgy,  and  the  ftAh  day  after  it*  are  very 
nearly  et|Uul ; then,  observing  the  extent  of  change  of  HU  me- 
lide  ill  one  day,  (which  at  thox*  {xiintsof  the  lunaiion  is  'hodii  for 
considerable*)  he  is  able  to  correct  this  approxiouukm* 
mid  thus  to  fiml  very  exactly  the  limes  ut  which  the  tWe! 
tides  are  e«{ual ; the  lime  intenncdialc  lo  these  is  that 
oi  which  the  total  tide  is  liighc^t.  It  is  found  to  be 
almost  exactly  36  hours  after  the  Kyz)  gy . 

(4S1.)  I^aplace  lias  assumeil  (without  asaigiiing  any  For  the 
reoMm  for  it  except  the  poadbiliiy  of  a communication  dtertition 
between  the  port  of  oWrvatioii  atid  two  tidal  s€?i^,  as 
in  (121.)  and  (312,))  a result  similar  to  that  which  we 
have  found  in  (455.),  namely*  that  the  rapidity  of  the 
moon's  moltoii  in  right  ascension  increuses  her  effect  on  ou  her 
the  (itlefi*  as  cumpare«l  with  the  sun’s  effect.  To  dis-  raoiioa  la 
cover  tlie  value  of  the  coelficirnt*  he  proceeds  in  this 
maimer.  AKsuming  that  in  the  mean  of  his  syzygial  ®'****®"’ 
tides  the  muon’s  declination  is  •ensibly  the  Hwine  as  the 
sun’s*  the  syzygial  solstitial  tides  ought  lo  bear  to  the 
syzygial  equinoctial  tides  the  proportion  of  the  mean 
value  of  the  •Mjuarc  of  the  cosine  of  declination  at  the 
solstices  to  the  simiUr  quantilv  at  the  equinoxes.  Now 
they  are  found  to  be  somewliat  greater  than  this  pro- 
portion gives.  The  difference  is  attributed  to  the 
moon's  quicker  motion  in  right  usemsion*  or  slower 
motion  in  hour  augle,  at  the  solstitial  syzygies  thau  at 
the  cquinoxial  syzygtes;  and,  Bssuming  the  moon’s 
mean  effect  lo  be  to  that  of  the  suu  as  3 : 1*  or  to  be  i 
of  the  whole  mean  effect*  the  pro[>urtiona]  change  in  the 
moon's  effect  causeti  by  that  difference  of  velocitieA  iji 
right  ascension  i»  found,  and  from  this  the  proportional 
clmuge  caused  by  the  whole  tiiraii  velocity  in  right 
aaceiiHiou  is  interred,  (supposed  to  be  always  projwr- 
tional  to  that  velority  in  right  a'«ensuui.)  From  this 

Laplace  finds  the  mooirs  effect  to  be  increased  this* 

os  we  have  seen  (455.),  implies  that  the  sea  is  4 miles 
deep. 

(4B2.)  For  the  effect  of  tlie  sun's  variatiou  eff  dis-  For 
tance,  Laplaoe  corajiares  the  heights  at  the  winter  sol-  chiofU  of 
slices  with  those  at  the  summer  solstices.  For  the  psraUax 
effect  of  the  moon's  variation  of  distance,  Laplace  com- 
pares 12  apogeal  tides  with  12  pcrigeal  tides  (in 
syxygirB)*  and  finds  that  their  magnitudes  are  )>rectsely 
in  the  prupuriion  given  by  theory*  without  any  allow- 
ance for  (he  difference  of  the  moon’s  movement  in 
right  usceti»km  at  iwrigec  and  at  apogee.  (The  effwt 
ot  this,  in  our  theory*  will  be  found  in  (446.).) 

(4.*-3.)  The  elfecl  of  diurnal  tide  is  found  on  com-  For  itiur- 
pariiig  the  morning  syzygial  tides  with  the  evening  nsl  Ude. 
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TidetanJ  byz^giuJ  ticlcH,  at  the  folsUces.  In  the  f«ummer,  the 
Wavee.  e\eain^  tides  ere  the  preoter  at  Hrent ; in  the  winter  the 
twlcs.  Sec  (IS.)  and  (63,),  Rut  I^place 
Method*  * observQtiniiH  of  low  water  are  nece^ary 

u«e<l  fnr  for  a complete  ileterminatuHi,  (we  shall  hereatler  And 
obeen-int;  an  instance  of  such  a determination.) 
the  Tkle»,  (4h4.)  For  the  quadratures^  I.<uplace  first  deter- 
mines  the  time  of  smallest  tide  by  a process  nearly 
th«  Oi^r>  similar  to  that  fur  the  lime  of  the  larg;es(  tide  n«ur 
taUmu.  SYZypes  and  finds  exactly  the  same  value  for  its 
— retardation.  In  order  to  dcLermiiic  the  proportion  of 
the  suns  eflect  to  the  moon’s  effect,  by  comparing 
For  the  the  neap  tides  with  the  sprini^  tides,  (sec  (51.)  aaul 
^portion  (52.).)  it  may  be  assumed  in  the  mass  of  observations 
^^^f**^*  declinations  of  the  two  bodies  will  be  equal ; 

pffret  to  correction  is  required,  because  the  inequaliiv  tti 

ibe  inoou'i  (he  moon's  motion  called  the  vtiriaUtin  always  dimi- 
mean  nishes  her  distance  and  increases  her  velocitv  in  ri^'ht 
tlTcri.  ascBusum  at  syxygiesand  produces  the  opposite  efieci 
at  quadratures.  Making  due  allowance  for  this,  it  is 
found  that  a corrected  mean  spring  tide  is  double  a 
ciirrecteil  mean  neap  tide,  or  that  the  moon  s ellect  w 
three  (iiiics  as  great  as  tlic  sun's.  C>n  comparing  those 
in  which  the  deciiiiallons  arc  remarkably  different,  th^ 

coeflicient  i is  again  found  for  the  mcrea.se  of  the 

muon's  effect  depending  on  her  motion  in  right  ascen« 
sion.  The  eft'ect  of  change  of  the  moon's  distance  is 
said  to  be  as  distinct  in  the  quadratures  an  in  (he 
syjygies. 

( IBS.)  Tlic  diurnal  tide  in  the  equumxial  quadra- 
tures follows  the  Home  iaw'  as  in  so!sii(i:il  syzygies,  the 
moon's  declination  being  the  siune  ; but  as  in  the 
former  the  sun's  declination  vanishes,  the  amount  of 
diurnal  tide  is  cmly  f of  its  amount  in  the  latter.  This 
is  verifieil  by  the  observation. 

(4S6.)  To  determine  the  proportions  of  the  effects  of 
of  moon  friun  the  times  of  high  water,  Laplace 

highwatcr.  Has  taken  obserx’aiions  nearly  7 days  apart,  (nearly 

ilays  before  uiul  nearly  Si^days  alter  the  greatest  tides.) 
For  the  first  of  these  2(m— **)  in  (49.)  U nearly  —90*, 
and  for  the  second  H is  nearly  -h90%  and  therefore 
these  two  values  give  nearly  ibe  two  greatest  pos- 
sible values  foi  P with  opposite  signs,  and  their  diderenee 
U purliculurly  well  adapted  to  determine  the  proportion 
of  tuid  M',  The  cfiect  of  the  moon  is  thus  also 
ibuml  to  be  three  times  that  of  the  sun,  or  a little 
greater. 

(487.)  The  hours  at  which  the  greatest  tides  and  the 
least  tides  occur  are  determined  by  interpolating  among 
the  times  of  the  observed  tides  following  the  syxygies 
and  quadratures,  ll  in  found  thus  that  the  hour  of 
BomlleHt  tide  is  not  quite  six  hours  later  than  the  hour 
of  greatest  tide.  There  are  many  other  deducliuns 
conqiarcd  with  tlieory,  but  those  which  we  have  men- 
tioned ore  the  most  important,  aud  they  will  serve  to 
give  the  reader  an  idea  of  the  process  which  loiplace 
has  followed,  using  no  great  number  of  (ides,  and  nut 
comparing  the  general  laws  of  particular  ph»nonu?«ui, 
so  much  as  the  special  v^urs  which  the  cxpresakms 
assume  in  extreme  cases. 

(488.)  In  the  fifth  volume  of  the  Aficaniqu^  C^lfHe, 
l^pbce  has  duKUssed  the  observations  made  at  Brest 
during  sixteen  years,  from  1807  to  1822.  The  theory 
which  he  ha.s  used  is  prectwly  the  snine  as  that  of  his 
second  volume,  with  Lhi.s  addition,  that  be  haa  pursued 
to  great  length  the  coiiaequencea  hia  assumption  that 


the  effect  of  each  of  the  attracting  botUes  both  os  re- 
gards  the  civelftcient  oftule  and  a-i  regards  the  constant  . 

in  the  argument,  will  contain  a multiple  of  the  body's 
angular  movement  round  the  earth.  In  (his  respect 
his  theory  Is  greatly  superior  to  lliat  of  the  Kaglish 
philosopherH  whom  we  dmll  menliim  shortly.  The 
method  of  ex]ionsioi)  which  he  has  atlopted  is  exactly 
similar  to  that  of  (447.)  and  (450.),  though  its  principles 
are  absolutely  arbitrary.  VVe  shall  defer  to  the  next 
Beclion  the  statement  of  his  results;  and  shall  only 
mention  here  that  his  method  of  discussion  is  exactly 
the  mme  as  in  hU  seeund  volume,  not  using  all  the  ul^ 

Mrrvotioiis  made  ut  all  times,  but  only  cuiiiparhig  those 
which  are  made  at  or  near  to  the  tiuscs  at  which  the 
irr^Tularily  which  he  h seeking  has  iu  extreme  values. 

(489.)  The  raethml  of  discussing  •the  observations 
which  we  have  above  described  us  Laplace's  (ttide- 
petidently  of  the  ailvances,  however  arbitrary  their 
fouiidationa  may  be  considerefi,  in  the  thmiry)  wus 
umiouhtediv  a great  iinprovemenl  upon  that  uscil  by 
Lalaiide  in  Ihis  TraiU‘  du  Flux  el  Hejlux  de  la  J/cr, 
who  haxl  contented  himK<>lf  w ith  picking  out,  Irom  the  mr-thud 
sune  collectimi  &s  that  first  used  by  Laplace,  u single  much 
observation  here  and  there,  and  thus  (ud^iiig  them  as  •wp^’rlor  to 
aflecletl  by  winds  ami  other  accidents)  {wd  sjuneliines 
arriverl  at  cooduskms  opposite  to  those  which  Luplacc  be/brehim. 
established.  Hut  the  great  principle  of  emjiloying 
masaes  of  observations  was  fird  ut^d  in  iU  greatest 
extent  by  Mr,  (now  Sir  J.  W.)  Lubbock,  in  the  dis- 
cussjun  of  die  observations  of  high  water  omuIc  at  the  boe*k’*"m*- 
I^ondon  Docks  during  uineleen  years  (from  1808  tO|bod*of 
1826). — See  the  Philotouhical  TransactuMis,  1631.  trcatioi^ 
The  process  used  by  Mr.  Lubbock  was  nearly  as  fol-< 
lows*.  Tlic  quantity  treated  iu  regard  to  limes  was,  the 
interval  Udwren  the  moon's  passage  over  the  meridian  * 
and  tlw  time  of  high  water:  the  quantity  tresited  In 
regard  to  lieightM  was,  the  height  of  high  water  above  a 
cerluiu  fixed  mark  on  the  dock-wall.  Then,  first,  the 
ubMrvatioiis  were  divid»l  by  munths(tHe  observations 
of  every  month  of  January  during  all  the  nineteen  years 
being  collected  into  one  group,  those  of  every  month  of 
February  lulu  another  group,  and  so  on.)  As  the 
mouiiN  iimlc  has  performei)  <me  rcvulutton,  ami  the 
moon's  perigee  two  revolutions,  almost  exactly,  in  the 
idncteeti  years,  and  as  the  ine(|ualitios  iu  the  moon's 
molkm  not  connected  with  the  time  of  year  dejieiid  only 
upon  these  elements,  and  have  gone  through  all  their 
changes  in  the  nineteen  yeurs,  it  is  plain  that  the  meiuis 
inferred  from  these  group«  will  give  an  accurate  repre- 
sentation of  all  the  }>htfiiuinena  which  dcpeml  solely 
u)xm  the  lime  of  year.  The  groups  were  then  sub- 
divided  into  parcels  €*<^H  parcel  including  all  the  ob- 
servatioDH  at  which  the  moon's  jiMHage  over  the  mcri-  ponding 
dion  occurred  iu  each  half  hoar  of  apparent  solar  Lime,  onlyonihc 
Thus  for  the  month  of  8eptember,  the  first  parcel  iu- 
eluded  all  the  observations  corresponding  to  the  moon's 
passage  over  the  merHliau  withm  half  an  hour  after  the  moon's 
the  sun  fur  every  September  through  the  nineteen  truidt. 
years;  the  second  included  all  in  which  the  moon 
passed  more  thou  hall'  an  hour  and  less  than  an  hour 
after  the  sun,  and  so  oo.  Thus  the  first  table  of  rough 
results  was  oblaioeil,  which,  when  im  irregularities 
were  souiotUed  down,  gave  a table  of  results  adapted 
to  further  use.  Secondly,  the  ubserv'ations  were 
divided  into  groups  correH)ioiiding  to  minutes  of  the 
moon's  horixoutal  parallax,  (the  first  group  including  variation 
all  in  which  the  moon  s parallax  was  greater  than  54^  ofpantUwu 
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Ti«lM  MwS  <>ia„  55',  and  so  on,)  and  each  ^ou{>  wa*  sub- 

, divided  into  parcels  corfe*ipondin^  to  each  hour  of 
ap5»rcta  solar  lime  at  which  the  moon  possetl  the  meri- 
dian ; the  observations  marie  in  the  afternoon  were, 
however,  alone  emplo)ed  here.  Thirdly,  the  c»bserva- 
tions  were  divided  into  proujw  correKpondin^  to  every 
three  dejip-ees  of  declination  of  the  moon,  (the  middle 
ror  the  c«»'aiuinff  all  in  which  the  declination  was 

efffct  of  between  1^®  north  atid  south,)  and  each  ^ruup  was 

^rivUon  sulxlivided  into  parcels  correspondiiifr  to  each  hour  of 
of  tlccUna-  ap|uirent  time  in  which  the  inotm  passed  the  meridian, 
lion-  r|^j.  ^1,  parcel  wits  in  all  cases  token,  as  well 

for  the  limes  as  for  the  heiijhls.  Thus  three  Mfls  of 
tables  were  obtained,  the  leading  division  of  the  first 
being  the  month,  that  of  the  second  being  the  parallax, 
that  of  (be  third  being  the  declutatiun ; and  all  being 
subdivided  according  to  time  of  moon’s  transit.  In 
the  first  table,  the  means  of  all  the  results  for  the  dif- 
fcrcat  months  corresponding  to  the  same  half  hour  of 
moon's  transit  were  taken.  These  mcaiis  were  subtracted 
from  all  the  quantities  of  the  three  sets  of  lahlos,  umi 
thus  new  tables  were  formed.  Tlicn  it  was  intended 
by  the  author  that  a tide  (either  in  lime  or  m height) 
aliould  be  computed  as  follows: — 1st.  The  quantity 
de)ien«Ung  on  the  moon’s  transit  otily  should  be  taken. 
2nd.  llic  correction  to  this  depending  on  month  and 
mtmn's  transit  should  be  added.  3rd.  The  correction 
depending  on  imrallax  and  moon's  transit  shouUl  be 
added.  4lh.  The  correction  det>endmg  on  declination 
and  moon’s  transit  should  be  adde<].  It  was,  however, 
^inted  out  by  Mr.  Mhewell  and  acknowledged  by  Mr. 
i.«ubbock  {Phiifaophiral  TransacAioui^  1834)  that  the 
last  correction  Is  nearly  included  in  the  second,  because 
for  a given  month  and  given  hour  of  moon’s  transit 
the  moon’s  dediimtiun  is  given,  excepting  that  part 
which  depends  on  the  incihmtion  of  her  orbit  to  the 
ecli]>tic. 

(490.)  Observations  were  also  selected  in  cIhs#^  to 
show  that  there  is  no  sensible  diurnal  tide  at  Lomlon ; 
and  others  showing  that  the  direction  of  the  wind  pro- 
duces no  sensible  effect.  Although  little  of  umthc- 
malical  deduction  accompanlevl  Ihw  work,  we  must 
allow  lluit  it  was  for  more  complete  as  a classified  dia- 
cussioii  of  observations  than  any  that  hail  prcccfled  it. 

(4‘Jl.)  In  the  Phihsophical  Tranm^ions,  1833,  Mr. 
Lubbock  npplietl  (he  same  method  (merely  »o  far  as  the 
process  for  Inc  first  table  mentioned  above)  to  observa- 
tions made  at  St.  Helena,  Brest,  Plymouth,  Ports- 
mouth,  and  Sheerncss.  In  the  volume  for  1S34  he  has 
modified  the  tablc.s  of  1831,  so  as  to  correct  the  error 
which  we  have  mentioned.  In  the  volume  for  1835 
he  has  discuKied  an  immense  number  of  ubserv'alions, 
made  at  Liverpool  during  nineteen  years  from  1774  to 
1 792.  They  are  treated  in  exactly  the  ttamc  manner 
as  the  Ixmdon  (ides,  except  that  the  observations  when 
the  numn’s  deylinulion  is  north  are  separated  from  those 
iu  which  it  is  south,  the  difference  between  these 
showing  the  existence  of  a diurnal  tide.  In  the  volume 
for  1838,  the  same  observations  are  di^cu!e4e<l  specially 
for  the  discovery  of  the  diurnal  tide;  the  process  ia 
simply  to  divide  by  months  and  to  subdivide  by  half 
hours  of  transit,  (xnj  before,)  which  defines  in  every  cose 
the  moons  declination  nearly,  and  then  to  divide  eoch 
parcel  once  more  into  two  ports,  one  part  including 
upper  tranN|t.s  the  moon  with  north  declination,  and 
lower  (rui.%it.s  with  equal  south  declination,  (the  tides 
corresponding  to  which  ought  (o  be  similar,)  and  the 


other  part  Including  upper  transits  of  the  moon  with  sad 
south  declination,  and  lower  transits  with  north  dccli-  ^ ^»ret. 

nation.  SertT'viI^ 

(492.)  Thus  far,  however,  we  have  merely  numerical  Methi-di 
values,  embodying  the  renult  of  all  the  observations  in  u*cd  for 
a convenient  furiii,  and  adapted  to  prediction,  but  not  ol>««'rTing 
giving  matheinulicul  laws.  The  first  step  to  this  object 
was  made  by  Mr.  5>niewcII  in  the  I*fdlotophical  7Van»- 
actions,  18.34.  Tlie  following  h his  method,  for  the  the  OW 
times  of  high  water;  it  being  premised  that  the  {mrul-  servationa. 
laxes  and  decHnalionji  spoken  of  arc  the  same  as  those  „ — .. 
used  by  Mr.  Lubbock,  ai>d  therefore  are  those  which  wcU'b 
correspond  to  the  lime  of  high  water,  or  a lime  near  it,  thod*  of  * 
and  not  those  which  corres^iond  to  the  tiulerior  time  treating 
indicated  by  theory  in  (452.).  Fir.M,  he  remarks  that 
(as  pointed  out  by  Mr,  Lubbock)  the  mean  of  all  the 
inlervalH  between  the  moon’s  transit  and  (he  high  water 
contains  a term  corres]>unding  very  exactly  in  value  for 
different  hours  of  mooii'a  transit  to  the  first  term  in 
(54.)  increased  by  a Coustant  (for  London  1 hour  2G 


minutes),  provided  we  diminish  m— r by  another  con- 

g 

slant  (for  London  2 hours)  ; the  value  of  — being  pro- 


|)crly  determined  ^for  London  it  is  Next,  he 

lakes  the  tables  of  difference  for  each  half  hour  of 
moon’s  transit  between  the  mean  interval  and  interval 
corresponding  to  different  values  of  the  moon's  parallax; 
and,  by  inspecttuii,  he  secs  that  in  regard  to  (he  changes 
proiluced  by  change  of  parallax,  the  numbers  in  the 
table  change  sign  when  they  pasa  57'  (ihe  mean  paral- 
lax) ; and,  Iti  regard  to  changes  of  hour  of  (ran.sit,  they 
rony  be  represented  by  sin*  (hour  of  Iranxit— 4**),  and 
therefore  that  the  formula  is  something  like  a multiple 
of  sill*  (hour  of  transit— 4'’).  Detcrniinuig  the  mill- 
liplier  so  that  the  sum  of  all  the  numbers  in  the  table 
will  be  represeuletl  by  the  fonnub,  lie  obtains  finally 

S**xp'x  { 1 (2.  ?n  — X — 2*")  ) . Tliis  does  not 
corres;>nnd  exactly  to  the  second  term  in  (54.).  For 
the  declination,  he  changes  oil  .Mr.  Lubbock's  numbers 
expressing  the  difference  from  the  mean  stale  depend- 
ing on  declination,  to  the  difference  from  (he  numbers 
when  the  deeliiuilion  is  0,  and  shows  that  in  regard  to 
clumge  of  declination  the  sum  for  all  the  dtffrrcul  hours 
of  transit  may  be  expressed  nearly  enough  by  a mul- 
tiple of  the  Mjuare  of  the  sine  of  declination,  and  that 
when  the  mean  for  declination  0 is  restored,  the  mean 
correction  may  be  expressed  by  U-  132x  sin*  dccli- 
nation.  He  then  .applies  ibis  quantity  with  sign 
changed  to  Mr.  Lubbock's  numbers,  ami  finds  that 
there  remains  another  set  of  numbers  whose  law  is  to 
be  investigated.  From  inspection,  nearly  os  before, 
this  is  found  to  be  repre-sented  nearly  by 


Deter- 
ntiae*  the 
■nxthemx* 
tir«l  ra- 
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declination 


ion^sin  ^ 2.m  - r— 8'*^; 


and  thus  the  whole  correction  for  declination  is 

— «n*  declhladon^  I 132-P84  sin (2.ni^,— S’")  |. 


The  observations  of  height  are  discussed  in  a similar 
manner;  the  general  principle  being,  to  take  the  prin- 
cipal term  of  the  expres-sion  in  (53.),  and  to  examine 
whether  the  principal  part  of  the  height  agrees  with  it, 
(the  correction  to  m — i being  somewhat  different  from 
that  used  for  the  times  of  high  water.)  Then  the  dif- 
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ferenceB  depending  on  |>uraUax  and  on  declination  are 
W«vM.  resolved  into  purls  nearly  in  the  wime  manner  as  above. 

' We  shall  not  delay  further  on  thU,  but  shall  remark 
McVltoila  however  much  the  conclusions  were  modi6ed  by 

u»ed  for  later  suppositions  or  by  choice  of  expressions  analogous 
obscrviiif  • lo  those  of  (457.),  &c.,  we  confidently  refer  the  reader 
the  Tidet,  invesliirjitiou  os  one  of  the  best  specimens  of  the 

ducine  thfl  numbers  given  by  observation  under 

ObM^a-  a mathematical  form.  In  the  Philosophical  Transac” 
tious.  HonSt  1&36,  Mr.  Whewell  ha.s  used  the  some  method 
with  some  small  additions,  fur  reducing  to  law  the 
numbers  given  by  Mr.  Lubbock's  discussion  of  the 
Liverp(K}|  tides. 

Curres  (493.)  In  the  Philosophical  TramaclionSy  1833,  Mr. 
used  by  Lubbock  exhibited  the  inequalities  of  the  time  of  tide, 
Mr.^I.ub-  lh<*«c  <U-(>onding  Oil  parallax  and  declina- 

* ti<jii,)  by  graphic4il  (.oii'^truclion,  for  six  different  places. 
TIk*  method  is,  to  o^l^^fUct  a curve,  in  which  the  time 


drawing  across  them,  at  equal  distances,  twenty-four 
vertieui  lines,  and  finding  by  my  scale  a point  in  each 
whieh  is  the  exact  mean  of  the  six  interseetiems.  In 
this  manner  I get  four  mean  curves  [one  fur  each  time 
of  three  months]  on  separate  pieces  of  pu)>er,  which  by 
repeated  combinations  are  re<luce<i  into  one,  being  tlie 
mean  scmiiiienslrual  curve  for  the  year. 

**The  next  step  is  to  reduce  this  curve  to  a mean 
parallax  (57' ‘2)  nt  each  hour  of  transit.  For  this 
purpose  an  arrangement  must  be  made,  showing  the 
mean  parallax  fur  that  year  at  each  of  the  twelve 
hours,  which  will  be  found  to  vary  from  about  56'*9 
to  57'*5.  [That  is,  for  each  of  the  days  throughout 
the  year,  at  which  the  moon's  transit  occurs  between 
Ohour  and  1 hour,  the  parallax  must  be  taken  from  (he 
Nautical  Almanac,  and  the  mean  of  all  these  must  be 
supposetl  to  apply  to  U hour  30 minutes;  and  no  fur 
other  hours.]  The  parallax  tabic  of  the  preceding 


(if  the  nim>n‘s  lran«ii  is  the  abscissa,  and  the  interval  year,  if  already  dlscus^cl,  will  be  sufficiently  near  fur 
from  tr.uisit  to  high  water  is  the  ordinate.  In  the  same  making  the  requisite  small  alteration  of  (he  curve  to 
volume,  (Mge  232,  Mr.  Whewell  recommended  the  the  mean  |Hirullax ; otherwise  an  approximate  porallax 
ad<q>tiim  of  (his  o-s  a ;r<'neral  method  of  obtaining  the  table  for  (he  current  year  must  be  first  mode, 
number'^  useful  for  prodictiwi  of  tides.  In  dLscusaiiig  “1  then  (Calculate  [in  the  same  manner]  the  mean 
a scries  of  otxurrvations  made  by  the  persons  employed  declination,  [for  each  hour  of  the  moon's  apparent 
IH1  (he  Preventive  Sers  ice,  (^Fi»ilow^hical  Transactions^  truiisil,]  whieh  varies,  not  only  as  the  parallax,  slightly 
lr>35.)  he  appears  io  huve  projections  extensively.  fVom  hour  to  hour,  but  also  considerably  from  year  to 
Ju  examitthig  the  eitect  of  ihe  ami's  declination  in  the  year.  The  hourly  differences  (being  only  about  half 
Li\er^)o<it  Udes,  graphieul  ^vojection  was  used  by  Mr.  a degree  from  (he  mean)  1 have  disregarded,  and  I 
WheweU,  Ip  exhibit  (he  numbers  remaining  uAer  the  prefer  marking  on  each  annual  curve  the  mean  decli- 
application  of  other  known  corrections;  and,  a curve  nation  of  that  year,  to  any  attempt  to  reduce  the  dif- 
being  drawn  with  a free  hand  among  the  puiuls  laid  ferciit  annual  curve.s  to  one  common  declination, 
down  frooi  the  ncUud  numerical  data,  (his  curve  was  “ Having  [a.s  before  mentioned]  very  carefully  ob- 
lri-tttC4i  as l|}c.pro}uel‘ rcpre^nlalioii  of  thoiw  remaining  tained  the  mam  semimenstruol  curve,  I cut  it  out 
numbers  and  iIk- at  djS*erent  times  were  mea-  nicely  on  a piece  of  thick  drawing-paper,  and  laying 
j^wed  ihc  curre,  instead  of  adopting  the  numbers  the  intersections  of  the  vertical  hour  lines  of  0 hour 
(hem-^lves.  Since  that  time,  the  um:  of  curves  has  and  13  hours  with  the  axis,  on  the  corresponding 
been  omimonry  .adopted  by  Mr.  Whewell  and  Mr.  points  on  my  sheets,  [vix.  those  mentioned  in  the  first 
Lubb(»ck,  (see  the  Philosophical  Transactions  (or  1S37,  paragraph,]  1 pencil'iii  (he  mean  curves,  and  then  ink 
and  e-!tj)ecuiUy  the  inv«?<!]gutum  of  the  prog^re'*#  of  the  di-  them.  The  residue,  or  space  between  the  mean  curve 
urnai  wave  by  Mr  Wlicwell ;)  and  in  the  Philosophical  and  that  of  obaervation,  is  next  transferred  to  a straight 
TVanmcJi’tis,  IhSH,  .Mr.  Whewell  (adopting  Mr.  Bunt's  line  below  [as  on  ordinate  ton  new  curve.] 
meih(Kls)  has  given  rules  Ibr  Ihe  most  advantageous  em-  **  In  exaniiniiig  this  residue,  (he  first  step  is  to  lay 
pluymeuf  of  The  mcthml  of  cur  SCR  They  are  as  follows : on  au  approximate  line  of  parallax.  For  tnis  1 make 
Mr.  Whe-  ■ f494.)  '"tTporf  ‘‘Cries  of  parallel  ordinates  cor-  an  arrangement  for  every  hour  of  transit,  and  for  54', 
wcU'inilrt  responding  to  the  times  of  moon's  transit,  1 lay  down  55',  56',  and  59',  60',  61'  of  parallax  [that  is,  two 
*bc  succeffiive  tides,  that  is,  the  heigbls  or  the  lunilidal  groups  for  each  hour]  (omitting  57'  and  580  of  all  the 
of^run'^ca  intervals,  as  (he  one  or  ihc  other  ore  the  subject  of  vortical  distances,  at  the  successive  hours  of  transit,  of 
in«tr«d  of  examination.  This  curve  is  more  or  lcs.s  irrctrular,  but  the  curve  from  the  straight  line,  adding  to  each  a 
liumcrirAi  for  most  |daCtH  the  leading  tVulure  is  the  xigzag  iHnn  constant  to  avoid  negative  quantities.  I thus  obtain 
reUucUou*.  which  arises  (rum  the  diurnal  tiiai|tiuii(v.  .\  curve  is  twenty-four  parcels,  the  means  of  which  give  an 
drawn  by  the  eye  so  os  to  cut  utf  ibis  imniuality,  approximate  correction  for  55' and  60' at  every  hour  of 
l«*uving  equal  differences  above  ami  L^low.  >Vc  m.iy  transit.  From  this  n first  line  of  parallax  is  laid  down, 
lh«u  proeeisl  us  follows  trrfiiui  the  other  inequalities.  preparatory  to  the  obtaining  of  the  declinutioo>correc« 
Having  laid  down  the  observe*!  intervals  .iod  tioms. 
beighia,  referring  Loth  Jo  apparent  time  of  tlie  **  These  are  obtained  by  collecting  the  mea.sured 
nioon'»  trauMt,  and  having  drawn  iSRlugH  each  M^rirs  distances  from  the  parallax  line  to  the  curve,  into 
of  p<iiiit.s  dotted  line  which  cvM  off'  the  diurnal  parcels  of  0*decl.  to  13*dccl.,  and  2rdecl.  to  38*dccl. 
itie<)t4k]ity  only,  reloina  ev'efy  other,  I trace  off'  on  for  every  hour  of  transit,  omitting  (hose  of  14“  to  20* 
a piece  oi  iransparMt  paper,  hav ing  drawn  on  it  decl.,  and  taking  the  axis,  with  the  mean  declination  of 

extending  from  Uhoon  OminutiA  lo  t'2^>urs  Ommums  the  year,  as  a better  representative  of  the  mean  declina- 
the  ^uccesHiva  portions  of  the  dotted  line  of  ub-  tions.  The  means  of  these  twenty -four  parcels  give 
•ervaiion  just  mention^  which  are  included  l>etw(vii  me  a declination<orrection  very  near  the  (ruth.  From 
>ho%c  h*mrtf  during  (ha  first  three  months  of  ihr  ye.'«r ; this  1 lay  down,  on  the  parallax  line,  the  effect  of  decU* 
fitting  Om*  ti^^ng  paper  iu  its  place  every  time  by  means  nation,  and  thus  get  on  ajiproximate  curve  of  declina- 
of  (Kt- tw  o'^&eme|K>mts  of  the  axis.  1 thus  obtain  six  tion  combined  with  parallax.  Both  this  and  the 
irregular  [the  name  curves,  nearly,  occurring  former  curve  of  parallax  arc  drawn  in  with  pencil 

twice  in  eacaJunati0i^4|(e  mean  of  which' r>  found  by  only,  being  merely  used  as  approximations,  wheoce 
vot.  ?.  3c* 
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TiJm  M«i  corrections  of  the  first  parnl)a'(  and  der!iiintion'Corr#«- 
tioni  arc  obtained.  This  »r  done  by  on  arrunizcment 
(as  before)  of  the  spaces  still  remaiiiinp  between  the 
teiicil  curve  of  decliiiatU>n  combined  with  (tarallax,  for 
lours  of  transit  and  fur  55',  56\  and  59',  6ty,  61' 
{Htruilax,  which  {fives  a small  addiliunul  correction  of 
the  psintilait  corrections  first  obtained.  From  this 
corrected  parallax  correction,  I draw  in,  with  ink,  the 
true  |Mira)lax  line,  inakinj;;  the  requisite  alteration  in 
the  line  of  decliimtion  combined  with  }»aru)lax,  which 
is  then  also  inked  in.  Finally,  a correction  of  the 
declimiiion-corrections  beinf;  made  from  this  latter 
line,  i*  ciwsideretl  aa  ffivinif  the  true  effect  of  the 
declinations.'* 

The  aecu-  (495.)  We  have  only  to  renwirk  further  on  this  that 
racy  of  r«-  niuch  will  de|»cml  UfKHi  the  operators  nteniul  jiK^umiw 
tultd«>  iH^uaJiiy  dcpendinif  on 

the  a*iHinp.  ^^dhcr  of  the  elements  of  correction.  If,  for  tnsianoe,  lie 
Uon  of  A assumes  (aa  retjuired  by  theory)  that  llie  correction  for 
correct Uw.  declinathai  is  nearly  proportional  to  the  M|Uarc  <»f  the 
declination,  it  will  be  better  (u  use  the  sc)UBrc  of  decli- 
nation throughout.  It  is  evident  that  there  is  nothing 
in  the  precepts  above  to  prevent  the  o{)cnilor  from 
referring  the  parallax,  declination,  &c.,  (o  any  time 
previous  to  the  transit  which  iinmeiliateiy  precedes  the 
tide;  and  this  in  fact,  is  done  by  Mr.  Whewdl  in 
some  discussions  of  tides. 

Compari-  (496  ) In  remarking  on  these  methods  we  cannot 
•on  of  fail  ((,  observe  that  Mr.  Lubbock's  meih««l  of  using  ait 
the  ol^rvutions  for  his  first  results  and  the  methmls 
with  Mr.  founded  on  this  by  Mr.  Whewell,  are  in  some  respects 
Lubliock’s  greatly  Huperiur  to  I^apIaceV,  which  useil  only  obser- 
aod  Mr.  valiutis  made  at  p4irticular  times.  Thus  I^aplace 
Whcwdl  s.  tjjat  ih^  principal  correctirnis  for  |MiraUa\  musl 

occur  on  the  days  when  parallax  wns  greatest  or  least ; 
Mr.  Lublmck’s  method,  if  pro|ierly  uwl,  would  show 
whether  that  istrueurnut.  On  the  other  hand,  Laplace  a 
method  is  much  superior  in  the  facility  which  it  give» 
for  introducing  such  considerations  as  that  of  the  va- 
riation of  effect  produced  by  variation  of  velocity  in 
right  ascension,  (a  real  (|uamity,  as  shown  by  the  second 
terms  in  our  ex|iressioii  of  (448.),  wul  by  the  remarks 
in  (455.),  though  for  a reason  very  different  from  La- 
places.)  But,  viewing  the  two  indejiendent  methods 
introduced  by  Mr.  Whewell,  of  reducing  the  tabular 
numbers  to  law  by  a process  of  mathematical  calcula- 
tion, and  of  exhibiting  the  law  to  the  eye  without  any 
tiiulhemufical  o|>eratioii  by  the  use  of  curves,  we  must 
characterize  (hem  as  the  lx*st  specimens  of  reduetimi  of' 
new  observations  that  we  have  ever  seen ; although, 
w ith  a more  accurate  knowledge  of  theory,  they  might 
have  been  much  improve<l. 

Methods  (497.)  Thirtlly,  in  regard  to  the  progress  of  the 
applyinfr  tide  over  the  different  jKirts  of  the  sea  covering  the 
tothepr^  greater  portion  of  the  earth.  As  the  tkle  is  itself  a 
*-duuigcable  state  of  the  water,  atid  oa  iU  eleincius  vary 
aerwM  the  from  day  to  day,  it  b nccciHary  to  fix  U{m>ii  some 
oceoD.  definite  phamomciion  at  some  definite  lime  in  order  to 
be  able  to  compare  the  times  of  tide  at  iliffcrent  places. 
By  common  consent  of  mariners  the  time  adop(e<l  is 
“ the  time  of  high  water  on  days  of  new  mtam  and  full 
moon,"  or  rather  the  interval  from  (he  moon's  transit 
a;  which  high  water  occurs  on  those  days.  This  is 
EsUhlisli-  called  the  cstabiithTnerit  of  a port.  It  is  to  he  nbserveti 
meni;  i(«  that  the  interval  token  on  the  day  of  new  or  full  moon 
laesmng.  js  same  as  the  mean  of  ail  the  intervals  taken 

under  ail  circumstances;  this  latter  is  termed  by  Mr. 


Whewell  the  corrected  ettahiithmeniy  and  it  is  by  far  sad 

the  more  important  element  in  scieiKtfic  discussion.  ^ W sw. 
The  former  however  is  most  easily  underMood  by  prae- 
(ical  men,  and  it  is  iherefi>re  the  element  m(»st  usually  jif^ihodB 
adopted  in  such  cumpart.sons  as  those  of  which  we  are  used  for 
speaking.  otMerriog 

(49H.)  Now  the  est.vblishmeiit  is  commonly  given  in  Tid«, 
the  time  of  the  place.  But  in  order  to  make  the 
establishments  of  different  places  comparable,  with  the  ob«prTa> 
view  of  tracing  the  general  course  of  the  tide,  we  must  tioiw. 
express  them  all  in  the  lime  of  otic  si^dard  place, 

Greenwich  for  instance.  For  this  purpose  we  have 
only  to  subtract  the  eaH  hmgitude  or  anid  the  west 
longitude,  (exj>re«i«ied  in  lime,)  and  we  have  theji  a set 
of  numl»ers  which  are  slriclly  cora|»rable,  and  which 
express  the  Greenwich  lime  of  high  water  at  each  of  the 
places  on  the  day  of  new  or  full  inmin. 

(499.)  HupiMtjw  now  that  these  last  numlters  are 
marked  tm  u chart,  and  that,  on  ins^iecting  the  chart,  we 
see  at  two  pointa  tm  opposite  sides  of  a sea  and  at 
severui  snutll  islands  between  them  the  oame  tudicaiton 
IIP.  'lids  denote»  that  it  wjts  high  water  at  ail  those 
places  at  the  same  time,  which  on  a day  of  new  or  full 
moon  was  3 o'cltKk.  We  may  then  cunstiler  the  tide 
as  a great  wave  whotve  ridge  pa*^**!  through  those 
jilacrs  at  3 o'clock  oil  that  »lay.  Suppose  that,  on 
looking  at  another  jiari  of  the  some  sea,  we  fiml  a »>eries 
of  point.s  nmrke<l  IV*.  From  this  we  infer  that  the 
ridge  of  the  wave  passeil  through  this  series  of  places 
at  4 o'clock  on  the  some  day.  W'e  conclude  therefore 
that  the  ridge  of  the  wave  has  travelled  from  one  of 
these  lilies  to  the  other  in  one  hour  ; not  by  the  motion 
of  the  |Miriiclesof  water  through  that  space,  but  by  the 
change  in  the  relative  motion  described  in  (135.),  and 
other  partH  of  Section  IV.  If  now  we  draw  a line 
through  the  first  series  of  points  that  we  have  men- 
tioned, it  is  calleil  the  cotidai  tine  of  UP;  a line  drawn 
through  (he  second  aerit^  of  points  L called  the  cotidai 
line  of  ; and  lui  on. 

(5tl0.)  Cotidai  lines  of  this  kind  hatl  l»een  drawn  by 
Dr.  Young  and  other  writers  but  to  a small  extent. 

The  first  instance  (so  far  n*  we  are  aware)  in  which 
they  were  (r«vcefl  on  a large  sode,  was  in  the  charts 
inserted  by  .Mr.  Lublax'^k  in  i>k*  I^Uosophicnt  Trans- 
actionSy  ISSl.  But  greater  extent,  a«  well  ns  greater 
accuracy,  were  given  by  Mr.  Mhewella  investigations 
In  the  /*hi/oso}>hical  Transoctumsy  1833,  1835,  and 
1836. 

(501.)  It  is  pro))er  to  remark  that  the  whole  of  our  The  pre- 
direclitmH  regarding  this  mutter  go  on  the  sup]H)hi(ion  e»*pt*  »■- 
that  the  semidiurnul  tide  is  the  only  one  of  any  import- 
once;  at  least  that  the  diurnal  tide,  though  P^fbaps  tWe  i*  un* 
sensible,  does  not  niateriully  disturb  the  times  and  (aiportaat. 
general  order  of  the  seniiiliunial  tide.  We  shall  how-  »nd  fxil 
ever  find  instances  in  which  the  diurnal  tide  is  fiir  wber«  it  U 
greater  than  the  wmidiunia)  tide.  In  these  cases  the 
word  efUiUuhmtnt  ceases  to  lie  applicable.  And 
though  it  would  not  be  dilhcult  to  extract,  from  a long 
series  of  observations,  a fundomentni  number  )>eaving 
the  same  relation  to  the  semidiurnal  tide  which  the 
ordinary  esUiblLhmcnt  bears  to  the  semidiurnal  tide  of 
other  places,  yet  it  is  not  easy  so  to  state  a rule  that 
nautical  persons  would  be  able  speetlily  to  ascertain  iU 
value  fur  such  a place.  In  regard  to  these  localities 
therefore  cotidai  lines  are  yet  wonting. 

(569.)  Wc  cannot  close  this  {lart  of  our  work  with- 
imt  remarking  on  the  confuriun,  and  the  consei^uent 
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TidMiiud  diffieutly  of  drawing  cottdal  linea,  produced  in  many 
W»Tc«.  l/y  ionccunitr  habits  of  seamt-n  and  all  nho 

minister  to  them,  (in  Enf^land  at  least.)  in  not  dis- 
l>etwceu  hiffh  water  and  the  termination  of 
used  for  HixkI  or  slack  water.  On  this  jwint  see  (5.)  and  (lJi4.). 
obaerring  In  French  works  these  are  carefully  distiaifuished : 
^**^*r*'*”  thus  ill  ttomme  (Ta6/eaH  (hs  Ventt  ti  de.t  Jiftirit't)  the 
ducImttbV  jttmn  are  appropriated  to  the  flow  and 

ObM!rt«>  ebb,  while  morUanl  and  ptr^nt  are  used  only  for  the 
tloni.  rise  and  fall;  and  the  want  of  synchronism  between 
them  is  clearly  explainetl.  Hut  in  some  of  the  best 
Eng^lish  charts  from  upiorance  of  this  circumstance, 
by  the  the  times  of  hi^fh  water  on  the  coast  and  in  the  sea  at 
iiniorance  a tew  miles  distance  are  murl^  as  dilTeriu;;  Si  hours 
of  roan-  or  S hours;  and  even  in  the  table  of  tides  in  the 
AauUcttl  Almanac^  the  establishraeuls  at  Porllnnd 
Road  and  Portland  Race  are  marked  as  differing 
3 hours.  We  truat  that  this  stain  on  the  iicietilUic 
character  of  our  marioers  will  soon  be  removed. 


Section  VIII.«-'Comfauisos  or  the  rRscRoiHo 

Theories  or  the  Times,  with  OusbhvatiuNs. 

(303.)  In  the  present  Section  we  proiKwe  to  bring 
together  the  principal  results  obtained  by  the  methods 
described  in  the  last  Section,  and  to  confront  them 
with  the  theories  of  the  precediug  Sections.  For 
convenience  wc  sbuU  divide  lliis  Section  iuto  the 
following  Suhsectiuns : 

Subiwetion  ]. — On  the  individual  tides  in  rivers, 
and  in  bays  and  estuaries  in  which  the  charucter 
of  the  tides  is  nearly  similar  to  that  of  rivers. 

Subsection  2.  — On  the  indivulual  tides  in  some 
small  seas. 

Subsection  3. — On  the  laws  of  the  tides  for  varying 
positions  of  the  Sun  and  Moon,  at  several  different 
places. 

Subsection  4. — On  the  progress  of  the  tide  over 
dUferent  parts  of  the  ocean. 


Suhsecii^m  \.~~On  the  imiivulual  Ti(L>s  in  Rivers^  and 
tn  Batfs  nnd  Estuaries  in  which  the  cJiaractcr  of  Ifte 
Tides  is  near/y  simiiar  to  ifkii  of  Rivers. 

(504.)  The  common  property  which  unites  the 
various  cKsses  of  canals  considered  here  is,  that  the 
elevation  and  depression  of  the  surface  of  the  water 
brar  a sensible  proportion  to  the  depth  of  the  water. 
The  theories,  therefore,  which  are  to  be  considered  as 
specially  applying  to  them  are,  the  whole  the  Sub- 
section commencing  at  (192.)  amt  illustnited  by  figures 
9,  10,  11,  12,  13,  14,  15;  and  the  theory  from  (307.) 
to  (309.),  illustrated  by  figures  16  and  17.  Besides 
these,  however,  we  shall  find  it  necessary  to  apply  the 
theories  relating  to  variation  of  breadth  and  depth 
(238.)  to  (264.),  because  in  far  the  greater  number 
of  rivers,  &c.,  the  breadth  and  depth  diminish  in  pro- 
ceeding from  the  »ea.  And  in  all  cases  the  laws  of 
friction  must  be  supp<]seil  to  apply,  and  the  theorems 
from  (332.)  to  (335.)  must  therefore  be  used.  We 
shall  now  advert  to  HpectaJ  instances. 

(505.)  The  theories  from  (238.)  to  (264.)  lead  us 
to  espect  ihat,  where  a river  cuutmcls  rapidly  and 
shoals  rapidly,  the  range  of  tide  will  certainly  increase. 
We  are  not  prepareil  to  say  that  the  law  which  we 


have  laid  down  In  (264.)  would  apply  with  extreme  ‘Hde*  sod 
accuracy,  because  the  assumptions  of  very  slow  con-  Wsve*. 
traction  and  very  slow  variation  of  depth  on  wliich  the 
process  of  (262.)  is  1'ouiide<i  might  not  be  safe  except 
the  contraction,  Ac.,  extended  througli  the  length  of 
several  waves.  Still  there  is  no  doubt  of  the  general 
correctness  of  the  result.  Hut  the  theorem  of  (332.) 
nhowA,  a.s  a consequence  of  friction,  that  if  the  channel 
be  uniform  the  range  will  decrease.  Combining  these, 
we  see  that  there  is  a certain  rate  of  contraction  with 
which  the  range  of  tide  will  be  .stationary  : if  the  river 
cuntr7ict.H  mure  rapidly,  the  range  will  increase  from 
the  prep  mderating  effect  of  contraction  : if  it  conirucls 
levs  rapidly  (and  d fortiori  if  it  expands),  the  range 
will  dimini.sh  from  the  preponderating  effect  of  friction. 

Wc  can  easily  supply  the  reailer  with  instanct's. 

Ill  the  Thames,  the  mean  range  at  Shcerness  is  rnstance* 
about  13  feel,  at  Deptford  about  17  feet,  at  I»nduu  ofthe 
Bridge  about  15  feet,  and  from  this  point  it  diminishes  *'^**>1^  ^ 
gradually  to  the  weir  drawn  acroso  the  river  at  Ted-  in* 
liington,  (a  few  milt's  above  Richmond,)  where  it  is  posing  up 
about  2 feel.  A longitudinal  t-eclion  of  the  river, » river; 
given  by  Messrs.  G.  and  .1.  Rennie  in  the  Fourth  Re-  S"-*  »»* 
part  of  the  British  AssocUitiont  is  copied  in  figure 
(as  far  as  relates  to  the  tides,)  and  exhibits  clearly  ft> 
the  eye  this  change  of  extent  of  oscillation. 

The  ranges  in  different  {varlh  of  the  Seveni  we  have 
mentioned  in  (7.). 

On  approaching  the  Seine,  the  mean  range  is  about 
13  feet;  at  Havre  it  is  ’iQ  feet;  at  Quillebocuf  it  is 
about  13  feet;  and  from  this  jioint  it  decreases  rapidly. 

At  the  Cumbray  Islands  in  the  Firth  of  (‘lyde,  ifie 
mean  runp^  i.s  about  6 feet;  at  Greenock  at>out  7; 
at  Fort  Glasgow  about  9 ; at  Glasgow  about  7 ; 
after  which  it  decreases. 

In  the  river  St.  Lawrence,  the  range  Increases  from 
4 or  5 l^t  at  iu  mouth  to  1-1  feet  at  Quebec;  after 
which  it  dies  away. 

The^  instances  might  be  multiplieil  to  any  extent, 
the  alteration  of  range  of  tide  in  all  contracting  rivers 
following  nearly  the  same  laws. 

(506.)  There  is,  however,  another  cauirc  which 
sometimes  operates  to  increase  the  tides  considerably 
without  any  couvergence  ; it  is  the  interruption  of  the 
canal,  supposed  uniform,  by  a barrier.  Thb  ca«e  is 
Ir^ted  theorctirally  in  (.307.)  and  (33.3.).  From 
(307.)  it  appears  that,  if  there  is  no  friction,  the  high 
water  will  occur  at  the  same  time  in  every  part  of  the 
canal,  and  its  range  may  become  very  great  at  the 
upper  end:  the  horizontal  motion,  or  tidc-curr<mt,  will 
be  very  great  at  the  mouth.  In  (333.)  it  appears  that, 
from  the  lutroductioii  of  friction,  the  height  will  not 
increo-se  so  much ; and  the  time  of  high  water  will  be 
later  as  we  ascend  the  canal.  Perhaps  the  best  instance 
c»f  this  case  is  in  the  Bay  of  Fundy.  .\i  its  entrance 
the  currents  are  very  rapid,  but  the  range  Is  only  UtlMin 
about  8 feet.  But  at  the  head  of  the  bay  (where  im^rnipted 
it  branches  into  two  shoaly  arms)  the  range  of  tide  wtuariw. 
sometimes  amounts  to  60  or  70  feet.  The  high  water 
1»  later  here  tlum  at  the  entrance  of  the  b»y  by  one 
hour  nearly.  In  the  Gulf  of  California  the  tide  rises 
to  a great  height,  though  small  ut  its  entrance.  In 
like  manner,  the  range  of  tide  in  the  Wa.sh  is  about 
26  feet,  while  it  is  only  6 feet  at  Yarmouth ; and  at 
St,  Molo,  ,\vranches,  Ac.,  it  b nearly  40  feel,  while  at 
Cherbourg  it  is  only  15.  We  consider  this  lost  in- 
stance analogous  to  the  olher.'i,  because  we  inu^ne 
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and  th»l  iHc  Inliuidfi  of  Jersey^  Ac.,  ulmosi  fflevtually  pre- 
Ware*,  vent  the  (kic  from  flowind^  eastern  t-ide  of  the 

bay  (in  any  imporiunt  decree  as  rcjjnrds  the  supply 
of  water  for  the  bay);  and,  therefore,  the  tidal  entruiioc 
to  Avranches  w,  in  reality,  one  of  much  lesa  br«wUh 
than  it  at  tirst  ap|M«rs. 

(507.)  The  next  circumstance  in  river-tide^  which 
wc  shall  notice  is,  the  relation  of  the  times  of  slack 
water  (or  the  turn  of  the  current)  to  the  tintes  of  hijfh 
and  low  water.  In  (184.)  we  have  mth  that  if  the 
river-tide  were  a wave  propotrated  without  friction 
al'ing  a uniform  cliannel  of  indrtinite  ien^:th,  the  times 
of  turn  of  the  tide  would  be  exactly  intermediate  to 
the  times  of  hj<fh  and  low  water,  or  the  ces^tion  of 
flow  would  be  three  honr.H  after  hi^  water,  and  the 
ce<.<alw»n  of  ebb  would  Ijc  three  hours  after  low  wafer. 
Hut  every  mudifyiii|;  circumstance  which  occurs  in 
common  rivers  briiig^s  the  cessation  of  flow  nearer  to 
the  time  of  hi^h  water,  imd  the  ces-sation  of  ebb  nearer 
to  the  time  of  low  water.  Thus,  in  (256.)  we  find 
that  the  shoaling:  of  the  bottom  produces  this  effect  ; 
in  (257.)  the  contraction  of  its  breadth  does  the  •ssme  ; 
in  (332.)  friction  produces  a simibr  effect  ; and  in 
(335.)  it  docs  so  in  a greater  degrree  If  the  ri>cr  is 
slopped  by  a liorrier : (his  last  effcol,  however,  is  small 
lufctaace  of  at  the  mouth  of  the  river.  Frrnn  all  these  cause* 
combined,  the  (urn  of  current  oug:h(  to  follow  the  high 
and  low  water  at  a small  interval,  es|>ccially  on  ad- 
wiitT  and  vancing  near  to  anything  like  a harrier  in  the  river, 
•taiionary  It  is  notorious  utnoiig  all  {tersons  ac<]uainted  with 
water.  river-navifpitiun  (hat  this  is  strictly  correct  in  fiict  ; 

but  we  arc  unable  to  refer  to  any  numerical  values, 
except  for  Deptford  on  the  Thames.  'Hie  mean  of  a 
great  number  of  observations  (discussetl  by  the  author 
of  this  Essay  in  a paper  in  the  Philosophical  Trans- 
aclion*t  1842)  gave,  for  (he  interval  between  high 
or  low  water  and  slack  water,  37  to  40  muiutes  of 
time. 

Itisunre  of  (508.)  The  theoretical  circumstance  to  which  we 
low  water  allude  is  that,  in  a tidal  river  affected  by  a 

hieherthsTi  current  towards  the  sea,  and  subject  to  friction, 

hii^  water  water  in  the  upper  part  may  l*c  higher  than 

iu  Uweea.  the  High  water  near  the  sea  (343.).  We  cjitinot  refer 
to  n better  exhibition  of  the  observevl  fact  than  that  in 
figure  41  ; the  same  thing,  however,  (we  believe,)  h.ns 
been  ascertained  from  accurate  levelling  along  the 
river  Forth. 

(.50ft.)  The  next  theoretical  t>oint,  and  the  most 
difficult,  (from  the  imjMTfectiou  of  Hmite^i  solutions 
where  the  convergence  of  the  series  employed  is  very 
slow,)  is  (he  general  law  of  rise  and  fall  of  the  water 
at  some  disimu-e  from  the  sen,  the  extent  ot‘  vertical 
osciilaiion  of  the  surface  bearing  u sensible  proportion 
lu  the  depth  of  the  water.  Where  there  is  no  barrier 
acrosH  the  river,  (at  least  within  u great  distance  of  the 
sen,)  ami  where  the  oscillation  is  not  very  great,  the 
theory  of  (lft2.)  to  (^21.)  will  apply.  From  this  we 
find  SOI  follows. 

(510.)  First,  supposing  the  place  not  very  fiir  from 
the  sea,  the  principal  eflect  w ill  be,  that  (he  rise  of  the 
(n»tanr«?a  water  will  occupy  a shorter  time  than  the  fall  (see 
of  (he  figure  11);  and  the  inequality  will  be  grenler  fur  from 

rhwixr  in  the  MTi  than  near  the  sen,  and  greater  at  spring-tides 
the  ft«UI  illustration  of  this,  we  are  able 

cune  in  place  before  the  reader  figure  45,  representing  iIk; 
IHudag  op  f*gislered  tidal  curve  at  Sheernesa  on  the  spring-tide 
a m«r.  of  1841,  February  24,  afternoon ; figure  46,  repre*eut- 


iug  (he  tidal  curve  formed  from  observations  of  (he  Tides  and 
saime  tide  at  Deptfonl  ; and  figure  47,  reprc'^enting 
the  tide  of  1821,  July  1^,  (in  nearly  similar  position 
of  the  moon,  Ac.,)  near  London  Bridge  {Fourth  He-  Compari 
porf  of  British  Associalum^  page  495).  In  figure  48  mn  of  " 

IS  represented  the  course  of  the  nea))*tidc  of  1R4|,  Theory  and 

March  2,  afternoon,  at  Sheemess;  and,  in  figure  49^  tJhwm- 

that  of  the  Mime  tide  at  Deptford.  All  these  curves 

are  drawn  to  the  same  scale,  and  illustrate  fully  the  **  *1. 

point*  (hat  we  have  mentioned.  In  figures  45,  46,  47,  SuUec.  I. 

the  limes  of  rise  and  fail  are,  re*pec(iie!y,  at  Sheernes-s 

6h.  5 m.  and  5h.  55  m.;  at  Deptford  5h.  0 in.  and  ~‘^**!“** 

7 h.  Om. ; and  at  London  Bridge,  4 h.  48  m.  and 
7 h.  59  m.  (the  whole  time  being  accidentally  loo  small  B»j*.  »nd 
in  the  former  and  !»*o  large  in  the  last).  In  figure*  Eatuarie*. 
4H  and  49  the  times  of  rise  and  fall  are,  at  Sheerncss, 
fih.  30  m.  and  6h.  30  m.  ; and  at  Dcptfonl,  6h.  Oin. 
and  6h.  30  m.  At  Te«Ulingtan  the  times  are  about 
1 h.  15  m.  and  11  h.  We  may  also  state  from  I-«bnde,  inmaneetaf 
that  the  tide  at  Havre  occupies  six  hours  in  Its  rise, (iimintsbed 
but  that  at  QuillelMi'uf  and  places  above  It,  it  occupies  duration  of 
not  more  lliaii  two  hours.  A better  instance  islhat*^***" 
of  the  St.  Lawrence : at  40  leagues  l>elow  Quebec, 
the  rise  mid  fall  occupy  eijual  times ; at  six  league* 
below  Quebec,  the  riHS  occupies  five  hour*,  and  (he  fall 
seven  hour* ; at  20  Ic.Tgues  alxive  Quebec,  the  rise  oc- 
cupies three  hours,  end  the  full  nine  hours. 

(511.)  Secmidly,  supposing  the  place  somewhat  instance  of 
further  from  (he  sea,  there  will  be  a sensible  check  to  douWe  tide 
the  descent  of  the  water  ; there  may  even  Im?  a small 
rise  near  the  middle  of  the  descent.  That  such  a 
check  does  occur  in  fact  will  appear  from  figure  50, 
which  is  copied  from  a diagram  given  by  Sir.  Rus- 
sell in  the  SerenM  Heftorl  of  the  British  Associaiii>»t 
representing  the  tidal  curve  on  the  river  Dee,  in 
Cheshire. 

(512.)  Thirdly,  supposing  the  place  still  further  Inusnce  of 
from  the  sea,  and  (he  tide  somewhat  larger,  so  as  to  (ritilv  tide, 
make  another  term  in  the  approximation  necessary,  it 
appears,  from  figure  1 4,  (remarking  (bat  (he  tidal  curve 
for  any  station  may  be  formed  nearly  enough  by  re- 
versing the  form  of  the  wave  near  that  statiiMi,)  (hat 
there  may  be  a treble  elevation  in  the  course  of  one 
tide;  and  comparing  this  with  figure  15,  it  ap|>ear* 
that  this  phtninmenon  may  lie  very  cnns])icuous  for 
spring-tide*  at  the  same  station  at  which  it  cannot  be 
perceived  at  neap-tides.  Now  this  treble  lule  does 
occur  in  (he  Forth,  where  it  is  known  by  the  name  of 
the  I^eakv.  (Something  like  it  occur*  also  in  (he  Tav, 
and  probably  in  the  Thames  and  other  long  rivers.) 

It  is  umlerstood  that  Mr.  Russell  has  in  preparation 
an  elaborate  account  of  observations  of  the  L<^ky  ; ok 
it  is  not  yet  published,  (a  short  notice  only  being  given 
in  the  fenth  Report  of  the  British  i4r.«t>ci(i/iV»n,)  we 
must  draw  our  information  from  Wright's  account  in 
the  Philosophical  Transactions  for  1750,  page  412. 

Tlie  principal  potnis  mentioned  are,  tlmt  the  Leaky 
begin*  at  Queen'*  Ferry,  or  a few  mile*  above  it,  and 
in  uenp-lide*  extend*  25  miles  up  the  river  above 
Queen's  Ferry,  and  in  spring-tide*  19  miles  further 
(three  miles  above  Stirling);  that  the  highest  water 
is  not  that  from  the  first  rise,  but  that  from  the  second 
rise.  (In  this  respect  it  appear*  to  differ  from  the 
tide  reprenented  in  figure  I I,  in  which  the  first  rise  is 
the  highest ; but  i(  is  extremely  probable  that  the  con- 
sideration of  friction  and  of  other  iinjHNiimenf*  might 
seuHibly  alter  this  form.)  It  i*  stated,  also,  tliat  there 
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are  no  Leakiee  at  full  moon,  though  there  are  at  new 
moon.  We  doubt  the  nccuracy  of  the  writer  in  regurd 
to  thl*  fM)in(,  because  the  circumat.'uicea  of  seA-tUie, 
which  alone  conltl  uffcct  the  river-tide,  (namely,  semi- 
diurnal and  diurnal  tide,)  are  the  same  at  new  and  full 
moon.  On  the  whole,  while  we  see  beyond  doubt 
that  (he  Leaky  is  a leiritimate  instance  of  the  applica- 
tion of  our  theory,  (having  been  observed  90  years 
before  the  theory  explaining  it  was  formed,)  wc  think 
it  has  not  yet  Ikcii  d^cribed  with  the  accuracy  that  a 
phenomenon  to  remarkable  deserves. 

(513.)  But  suppose  the  tide  to  be  so  very  large  in 
proportion  to  the  depth  of  the  water  that  our  series  of 
terms  ill  (210.)  ceases  to  be  convergent;  what  shall 
we  conclude  to  be  the  form  of  the  tide-wave?  Our 
mathematics  here  are  at  fault  ; and  (till  the  analytical 
difficulty  has  been  overcome)  we  mu.st  refer  to  ob- 
servation. Wc  may  state  this,  then,  as  the  result. 
As  the  very  large  tide  progresses,  its  time  of  rise 
becomes  shorter,  tuid  its  time  of  fall  longer ; hut  the 
descent  is  not  uniform,  the  greater  part  of  the  descent 
occupying  not  much  more  lime  than  the  rise,  and  the 
last  part  of  the  descent  being  almost  imperceptibly 
slow,  which  again  is  succeevlevi  by  a very  sudden  and 
rapk!  rise  of  the  next  tide.  The  course  up  the  Severn 
may  be  gathered  from  figures  51,  52,  53.  At  the 
lower  part  of  the  Bristol  Chioinel  the  rise  and  fall,  we 
believe,  occupy  nearly  «iual  times,  (although  we  are 
not  aware  of  any  careful  observations)  and  figure  51 
may  be  taken  os  the  representation  of  the  tiilai  curve 
there.  Figure  52  in  a copy  of  a curve  tracevi  hy  a 
self-registering  tiile-gnuge  erecte<l  at  Hung  Roatl,  (near 
the  contlucnce  of  the  Avon  and  the  Severn.)  for  which 
we  arc  indebleti  to  the  kiiidiies.s  of  Mr.  Bunt.  The 
whole  lime  of  rise  ap\>ears  to  be  four  hours  at  the 
least.  Figure  53  represents  the  tidal  curve  at  Newm- 
ham,  drawn  generally  from  our  owm  rough  observa- 
tions. Tlie  whole  time  occupied  by  the  rise  (H  hour) 
is  accurate.  We  believe  that  this  may  be  taken  as  a 
type  of  the  tide-wave  in  rivers  where  the  entering  tide 
is  remarkably  large. 

(514.)  Connected  with  this  rapid  rise  of  (he  tide, 
in  the  ca.se  of  the  last  article,  ht  the  Bore ; a ph^<v 
menon  on  which,  we  believe,  some  miscoiicepliun 
prevails.  \Ye  believe  that  the  following  description 
of  its  cause  and  appearance  will  be  found  correct.  It 
U necessary  fur  its  forroatiuu  that  there  be  a very 
large  tide  rislug  with  great  rapidity  (thus,  at  Newn- 
hani,  where  the  water  rises  18  feel  in  uii  hour  and 
half,  the  bore  is  considerable).  It  is  nec«wary,  also, 
that  the  channel  of  the  river  be  bordered  with  n great 


extent  of  flat  sands,  near  to  the  level  of  low  water.  ami 
'Fheae  circumslant'cs  hold  in  the  Severn,  the  Seine,  the 
Amazons,  the  bays  at  the  head  of  the  Bav  of  Fundy, 
(Chignecto  Bay  anil  the  Buy  of  Mines,)  and  other 
places  where  the  bore  ia  remaricablc : the  second  does 
not  hold  in  the  Thames ; and,  in  consequence,  lluit 
river  has  no  bore.  When  the  rise  of  the  tide  begins, 
the  sur&cc  of  the  water  is  disturbed  in  mid-chaime), 

HO  as  to  distort  reflexion,  but  the  water  is  not  hrvkcn  ; 
it  is  merely  like  a common  wave.  This  point  (which 
we  state  from  our  own  observation)  is  fully  confirmed 
by  De  la  Condamine's  account  of  the  bore  in  the 
Ajnaznns,  and  by  (he  practice,  in  (he  Hoogly  river, 

(near  Calcutta,)  and  other  places  subject  to  a bore,  of 
rowing  boats,  Ac.,  into  the  middle  of  the  channel  on 
the  approach  of  the  bore,  in  order  to  place  them  out 
of  danger.  But  us  this  rapid  rise  elevates  the  .Mirface 
suddenly  above  the  level  of  the  flat  smuU,  the  water 
immediately  rushes  over  them  with  great  velocity  and 
with  a broken  front,  making  a great  noise.  And  this 
is  the  whole  of  the  Ikire.  It  is,  however,  a majestic 
pha'nomonon,  es;>eciuHy  when  witnessed  from  a station 
which  commands  the  river  for  several  miles  above 
and  below',  (we  may  particularly  mention  Newtiham 
churchyard,  on  live  Severn,)  and  at  an  hour  when 
other  sounds  are  stilletl.  TTic  rise  of  the  water  con- 
tinues, after  llie  Ihire  has  passed,  with  unabated  rapid- 
ity, as  far  as  can  be  seen  by  general  observation,  and 
the  tidal  current  flow's  rapidly  up  the  river,  which  Is 
now  quite  full.  At  last  its  rapidity  of  rise  diminishes, 
ami  at  minutes  after  the  bore,  at  the  place  which 
we  have  meiitione«l,  it  l>egins  to  drop,  the  current 
still  flowing  up.  About  15  minutes  after  the  beginning 
of  the  drop,  a singular  line  of  ripple  (of  w hich  we  cun 
give  no  further  explanation)  is  seen,  stretching  across 
the  whole  river,  >md  moving  very  slowly  downwards. 

This  appears  to  be  the  place  at  whicli  the  ascending 
current  and  the  descending  current  meet ; for,  as  Mxm 
a.s  it  ha.s  ]KvsHed,  the  water  is  seen  to  be  running  slowly 
downwards,  and  in  a very  short  lime  it  is  ruiniing 
with  a speed  which  is  scarcely  to  be  seen  under  any 
other  circumstances  of  any  river,  except,  perha|M, 
some  of  the  largest  rapids.  The  remarluble  i>oint 
attending  this  last  pliienomenon  is,  tluit  the  pluL<>e  of 
change  of  current  moves  down  the  river.  In  every 
other  instance,  the  phases,  whether  of  high  w'atcr,  of 
low  water,  or  of  change  of  current,  move  upwards ; 
although  that  of  low  water  (208.)  moves  upwards 
much  more  slowly  than  that  of  high  water.  It  would 
seem  here  that  one  of  the  velocities  has  aciuallly 
changed  its  sign. 


(515.)  The  only  instance  in  which  the  plurnotnena  of  (ides  in  a continuous  river  have  been  reducetl  to  inathe-  Tn»tsBec  of 
matical  law  by  such  a process  as  that  of  (479.)  is  in  the  tides  of  Deptford  {Phil.  Trans.  1842).  Referring  to  Lepifonl 
(479.)  for  the  process  used,  it  appears  that  the  result  expressed  the  depression  of  the  water  for  every  value 
j^ase ; the  pfbLve  being  an  angle  increaring  by  360®  from  high  water  to  high  water,  and  the  unit  in  terms  of 
which  the  depres»>ian  is  expressed  being  (he  half  oscillation.  Thus  it  was  found  (hat  al  Deptford,  when  (he  ontUcal 
range  of  tide  was  15  feet  3 inches,  putting  p=  phase  — 77*.  59',  the  depression  of  the  water  below  a fixed  mark  Uw. 
might  be  represented  by 

13  ft.  lUin.-h7ft.7*5in.x{0*939»mp-0‘0€6idii  (2p-3b°.22')-0'04S  rin  (3p-4S®.40') 

+0-012sin(4p-97®.2')| 

ami  that  when  the  range  of  tide  was  19  feet  2 inches,  putting p=  phase  —86°. 23',  the  depression  of  the  water 
below  the  same  mark  might  be  represented  by 

13ft.3in.-^9fl.7in.x{0*902 Mnp-O'IOCsin  (2p— 19°. 1 0-0  069 rin  (3p— fl2°.19') 

4 0-033  Bill  (4p-  75®. 35')). 
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The  first  lhin(i^  to  be  remarked  i%  that  the  mean  level  (or  the  term  independent  of  unea)  is  higher  in  the  large 
, tides  than  in  the  small  ones.  Probably  a part  of  this  ari^ies  from  the  influence  of  the  second  term  in  the  expres> 

, sion  of  (309.)  t but  a part  also  is  produce«l  by  the  dtHercnee  of  the  sarcte  kind  at  the  mouth  of  the  river,  os  it 
. appears  in  Mr.  Lloyd's  paper  {Phil.  Tram.  1831)  that  the  mean  level  at  bheerncss  is  higher  in  spring  tides  than 
in  neap  tides  by  7 inches  nearly.  The  next  thing  which  deserves  notice  is,  that  the  coefficient  of  sin  — 19^.11') 
is  larger  than  that  of  sin  (2p  -*  in  a greater  proportion  than  that  of  the  range  of  tides ; whereas  the  eipre«< 

hIuus  of  (210.)  and  (3<J9.),  supposing  them  Ui  be  put  under  brackets  with  the  coedkueot  of  the  first  term  as  a 
general  multiplier,  would  give  for  the  coefficient  of'  the  term  dc|)ending  on  2n»t‘f  atiuantily  proportional  to  the 
riinge.  Thi>i  seems  to  show  merely  that  the  approximation  is  not  carried  far  enough  for  such  a tide  as  that  of 
the  Thames.  I'hc  third  point  to  ^ noticed  is,  that  the  argument  of  the  second  term  (or  the  angle  whose  sine 
enters  into  the  second  term)  is  not  double  the  argument  ui'  the  first  term,  as  it  ought  to  be  by  the  expression  of 
(200.)  or  (210.),  hut  is  double  the  argument  of  the  first  term  diminished  b^  a constant.  This  may  ariM?  from 
the  same  imperfection  of  the  mathematics;  or  it  may  be  explained  thus.  The  bridges  and  other  impediments 
may  produce  in  some  degree  the  etfect  of  a barrier,  and  therefore  the  true  expression  ought  to  he  inlcnneUiate 
^ to  those  of  (200.)  and  (309.).  The  former  with  uhangetl  oigii,  uiid  putting  C fur  bk^  gives  for  the  variable  |uirl 
* of  ilepressioii 


Tides  tad 
W»rea« 


Sect.  VIll. 
CumpMi- 
■oa  of 
Theory 
and  Obaer* 
vadons  of 
Tides. 

Subaec,  1. 
On  the 
IfwlivlduaJ 
Tide*  in 
Itivcra, 
Haja,  and 
Latuorlcs. 


r 3 . 

C ^|Sin  (mW— mx')— -6,ffij:'.sin  (2mri— 2mx')*>. 


The  latter,  with  changed  sign,  ntaking  mx'ssCss^A',  mid  putting  BslSO",  gives  fur  the  variable 

^ ^ cos  ma 


part  of  depression 


C ssinim-f— -i.mx'.lajt  (mjo— mr').C(»2mri\. 

14  ) 


If  then  the  true  c.xpression  were  the  mean  of  these  two,  it  would  be 

C |cos  me/  — — g ft.iMx'.(cos2mx'.siii  2wtf  — si:i  2mx'-  tan  (ma  — »lx')co9  2m^/)|’■ 

If  ***  — tan  (ma — ^£0  — 2»i^  — D,  where  D will  be  small  if  the  place  of  observation  is  near  to  the  bridges, 

cos  2m  i' 

^c.,  this  will  become 

C |cos^|^.sm.JNr/— — E.siii  2fm‘(— 2nu'  + D| ; 

and  if  we  put  mi7 — '*  becomes 

C |cos  ^-^.siii  ^ — K.ain  2p  — mx'+D| 

or  C |co9^^,»iiip  — E.wii2/»  — f|, 

an  expresfdon  possessing  the  peculiarity  in  the  form  of  the  argument  of  the  secimd  term  to  which  we  have 
adverted.  On  the  whole,  we  regard  the  phamomena  of  the  Deptford  tides  as  agreeing  pretty  well  with  the  laws 
given  by  our  mathematical  investigations. 

r (516.)  nefurc  quitting  the  subject  of  tides  in  continuous  rivers  wc  may  remark,  that  it  is  easy  to  conceive  a 
e river  so  long  that  there  may  be  at  the  same  instant  several  tides  of  high  and  low  water  alternately  at  different 
points  along  the  river,  its  course  being  so  long  that  the  wave  ofhigh  water  occupies  severai  days  in  passing  up. 
We  are  aware  of  only  one  in.stance  in  which  this  is  recorded  as  actually  having  been  observed,  namely  the  river 
Amazons.  De  la  Condamine,  who  descended  this  river  in  1743,  (see  the  French  Memoirji  for  1745,)  has  state<l 
. that  the  tide  is  observable  at  Fauxis,  200  leagues  from  the  mouth  of  the  river,  and  that  between  this  place  mid 
the  mouth  there  are  at  any  instant  a score  of  places,  more  or  less,  [one  virujtaine  dc  paraytti  plus  ou  mofnr,]  at 
winch  it  is  high  water  at  that  instant ; the  places  intermediate  to  these  having  low  water  at  those  times.  He 
conceives  the  tide>wave  to  advance  there  at  the  rate  of  one  league  per  hour  nearly. 

>f  (517.)  When  the  river  b Mopped  by  a sudden  barrier,  (acircumstmice  which  holds  nearly  in  the  Southampton 
« Wr'ater,  the  Orwell,  the  Stour,  several  arms  of  the  sea  on  the  coast  of  Cornwall,  many  of  the  sen-lochs  of  Got- 
land, &c.,  and  many  other  estuaries,)  the  theory  of  (309.)  illustrated  by  figures  16  and  17  ought  to  apply.  We 
, are  not  aware  that  sufficient  olmervations  have  been  made  upon  any  estuary -tide  except  that  of  Southampton, 
[.  and  there  they  give  the  very  singular  curve  represented  in  figure  54.  Here  is  a double  high  water,  as  in  figure 
17,  and  it  appears  therefore  that  there  is  some  agreement  between  the  theoretical  and  the  observed  forms.  But 
this  is  not  so  obvious  when  the  height  is  expressetl  algebraically  bv  the  process  of  (479.).  It  appears,  then, 
that  the  variable  part  of  the  depression  below  a fixed  point  (as  applying  to  seven  lid«i  lietween  2 llh  February 
and  27ih  February,  1842)  may  be  express'd  by 

7ft,3m.x  (O*89ft.sinp4-0'l94sin^  - l°-i-0-l9l  sin  sin  4/7+5^743' } 
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T1d««aixd  where  p is  an  anc^le  hicrcasinfT  uniformly  wiih  the  time,  and  changing  through  360®  in  the  course  of  one  tide.  Tide*  tntt 
Tiie  theoretical  «pre^»*iim  (3(W.),  as  modified  in  (5I5.)  is  • Wates. 


8«:t.  VIII.  ^ f.  3, 

CompMi-  Cx  jam  mtsl  — -o.mj'- 1 

•on  I 

Sdmwr-  **  further  invesligalioti. 

Tid^  (&18.)  The  phs!noniennn  of  long  continued  hifjh  water 

or  double  high  water  in  estuaries  is,  wc  believe,  not 

Suhaec.  I.  uncommon.  Thus  at  Havre,  as  describetl  by  Dicque- 
P"  ^ mare,  {Journal  tie  Phxftiquft  1779,)  there  is  a long  con- 
TidM  ln  tinueti  elevation  called  ia  lenue  du  piein.  The  tidal 
Rirer*.  curve,  aa  far  as  we  have  been  able  to  construct  it  from 
Ra}«,  and  Dicquemiircs  description,  is  given  in  figure  55.  On 
Buuanca.  the  coast  of  Holland,  (which  possesses  all  the  properties 
of  an  estuary  in  this  respect,  that  the  tidal  water  runs 
for  a great  distance  over  a shoafy  bottom  and  then  » 
su<ldeniy  stopped  by  the  coast,)  there  is  a double  high 
water  (see  .Moll,  A'lewioe  P^erkandelinypn  der  eenle 
of  doubk*  inxiituut  ,,,  ie  Am  zetvmdc 

^/ee/)»  The  first  high  water  appears  to  be  consitiered 
on  ws  *he  Dutch,  in  commiui  language,  os  the  real  high 

coast*.  water,  and  the  second  l8C4dled  the  but  so  little 

difference  ia  there  between  them,  that,  in  making  the 
extensive  series  of  hiimihaneoua  tide-observations  pro- 
posed by  Mr.  Whewell,  the  ainier  was  sometimes  ob- 
served for  high  water. 

(519.)  We  may  here  properly  advert  to  the  anomaly 
Appareni  which  has  been  observc^l  in  the  tides  at  Christchurch, 
■iHunsUes  Poole,  and  Weymouth,  and  which  by  some  writers  (and 
Chri*r*  nautical  ])crsons  on  the  coast  in  general)  is  ascribed 
churcfi,  ertect  of  a tidal  current  from  the  Bolent  or  western 

Toole,  chjumel  behiml  the  Isle  of  W'ight.  >Ve  sltall  first  state, 
and  Wey-  ihat  we  conceive  this  explanation  to  be  untenable, 
mout).  VITithout  laying  stress  on  the  algebraic  circumstance, 
that  the  union  of  two  separate  tides,  one  of  the  form 

o.sin  nf«f  A,  and  the  other  of  the  form  5. sin  nf  + B, 

will  produce  a simple  tide  of  the  form  c.sin  «t-f  C,  it 
will  be  seen  from  figure  56  that  the  line  of  the  main- 
land b continned  by  a long  projecting  shoul  from  the 
visible  mouth  of  the  Solent,  so  as  in  reality  to  prolong 
that  cliarinel  lo  a length  which,  by  discharging  iu  water 
at  once  into  the  open  sea,  must  eflectuiilly  prevent  it 
Appear  to  from  nffecting  a Icmg  line  of  coast.  Now  in  figures 
Iw  merely  57,  68,  59,  we  give  the  tidal  curves  of  these  places  ; in 
of  ru£iL  “ filrong  line  has  been  care- 

over  a ^ observed  by  ourselves,  (by  noting  the  height  of 

shallow  water  every  five  or  ten  minutes,)  and  the  rest 

bottom.  has  been  supplied  from  the  informatimi  of  persons  on 
the  spot.  It  is  quite  evident,  on  comparison  with 
figures  12,  52,  53,  that  these  are  simply  the  tides  pro- 
duced  by  running  over  a shallow  bottom ; that  at  Wey- 
mouth eorrespon<ling  to  a case  In  which  the  tide  b 
greater  tlwn  at  Christchurch  and  Poole  ; which  is  cor- 
rect, the  Ikle  at  Weymouth  being  double  that  at  Christ- 
church and  Poole.  The  two  latter  tides  were  observctl 
at  the  mouth  of  the  Avon  and  at  the  quay  at  Poole,  and 
in  each  of  these  places  the  tide  has  fk>we«‘l  over  a shoal, 
(Christchurch  Riy  being  very  shallow,)  and  ha.s  still  a 
considerable  distance  to  flow  over  it ; so  that  they  may 
be  regawled  os  tides  in  continued  shallow  chinneN. 
W’ith  regard  to  the  Weymouth  tide,  we  cannot  explain 
fully  the  length  erf  the  riioal ; but  it  is  remarkable  that 
the  cotidal  lines  follow  in  close  se<|uence  near  to  W*ev- 
mouih,  which  implie*  that  the  tide-wave  (ravels  slowly 
in  ike  tame  manner  as  if  (he  water  were  shallow. 


{ma  — mV) . cos  2mr/ 


whether  that  be  or  be  not  the  cause  of  it.  It  would  be 
ft  curious  circumstance  If  it  should  be  found,  theoreti- 
cally or  experimenUilly,  that  the  alteration  of  (he  cotidal 
lines  by  the  form  of  (he  coast  produces  the  same  mrxU- 
fioition  of  the  tides  as  a shoal  which  retards  the  vel»>- 
cily  to  the  same  degree.  In  all  three  instances  also  the 
form  of  the  coast  com|)e!s  the  tide  to  turn  backward  to 
these  parts,  (by  piihsing  round  Portlami  Bill  to  Wey- 
mouth, round  St.  Alban's  Head  to  Poole,  and  round  the 
reef  projecting  from  Heiigstbun,  Head  to  Christchurch ;) 
it  would  be  a curious  circumstance  if  it  should  be  found 
(hat  this  as-Msts  to  produce  that  mcKlification. 

(520.)  In  the  Vhiiot&vkii'ai  Transariinns,  1840,  Mr.  TIdsI 
Whewell  has  given  tidal  curves  for  Liverpool,  deter- 
min^  by  observations  every  half  hour  and  also  by  ob- 
serving  the  exact  time  at  which  the  surface  of  the  water  mouth, 
paased  two  fixed  marks;  and  tidal  curves  determined  Tlymouih. 
from  obaervatiuus  of  high  water  and  the  time  of  {Kissing 
two  fixed  marks  at  Plymouth.  He  remarks  that,  at 
Liverpool,  the  rise  occupies  less  time  than  the  fa!) ; but 
his  tables  and  his  curves  imply  the  contrary  for  Ply- 
mouth. Tills  however  is  an  error,  arising  from  an 
error  in  the  tabular  arrangement  of  his  figures  (see 
page  264,  January  1,  where  the  figures  3.28.0  in  the 
last  column  arc  improperly  raised).  On  correcting  this, 
it  i»  found  that  the  rise  occupies  less  time  than  the  fid), 
as,  theoretically,  it  ought  to  do  (204.).  And  (his  is 
the  general  rule.  The  tide-observations,  published  by 
the  Admiralty  seem  to  show  that  at  Portsmouth  the 
rise  is  (he  lunger ; but  we  have  good  authority  for  say- 
ing that  the  observations  of  low  water  there  are  ven,*  un- 
certain. It  is  not  impossible,  however,  tlial  Portsmouth 
may  share  in  some  degree  in  the  peculiarities  of  Houlh- 
nmpton. 

Subseclttm  2.— On  the  IndividiicU  TTrfer  rn  iomc  Small 
Seas. 

(521.)  The  small  information  thftt  wc  possess  with  Srasll  lUIci 
regard  to  tlie  tides  of  the  Mediterranean  Sea  may  be 
first  mcntioneil.  It  is  notorious  (hat  the  tides  ore  so  **«^h"* 
small  that  they  cannot  usually  be  recognized  ; or  eon- 
not  be  distinguished  from  the  elfects  of  wind,  (except 
in  the  neighbourhood  of  the  Strait  of  Gibraltar,  where 
they  arc  utlected  by  the  tide  of  the  .Atlantic  Ocean.) 

This  agrees  with  the  rcamlt  of  (300.),  in  which  the 
^eatest  value  of  Y for  a closed  canal  contains  os  a 
factor  the  length  of  the  canal,  which  for  the  Mediter- 
^etui  (ctmiudered  with  reference  to  tidal  phwnoroena) 
ia  small.  Yet  that  (here  is  a tide  in  every  {>arl  is 
shown  by  the  observations  of  Tonldo  at  Venice  {Phil. 

Troiw.  1777).  The  spring  tide  there  is  about  foorjid„in 
feet,  altho^h  at  the  mouth  of  the  Adriatic  it  can  hardly  the  Adri- 
be  recogntied.  It  ia  plain  that  this  case  is  similar  to  “tic  Sea. 
that  of  (307.),  or  to  those  of  the  Boy  of  Fundv, 
meutioned  in  (506.),  and  (hat  a tide,  insensible  at  the 

mouth,  has  by  virtue  of  the  factor  — 1 — . become  sen- 
cos  ma 

sibic  at  the  bead. 

(522.)  The  tides  in  the  KngiUh  Channel  claim  notice. 
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Ki'VHHinn 
mill  revola* 
lion  of 
current* 
ill  th<<> 

Kn^lieh 

Climuiei, 


Diffrrcnt 
Hi'ighl  of 
li<lei  in 
•lifTi-rent 

flirt*  of 
the  Itiih 
Clunnci. 


a.1  haviii|2;  been  the  subject  of  careful  exauiinaiioti  by 
many  ^>ert»oti«»  Emflish  ami  French.  A pu{>cr  in  the 
/?«/.  Trajii.  1819,  by  Captain  AmlerHon,  tleservcs  to  be 
mentiaiietl.  Thi^  writer  concciveti,  that  if  there  i«  any 
where  a mci’iintj  of  two  tide?,  as  from  the  Eni^Hsh  Chan- 
nel and  from  the  North  Sea,  there  must  be  a terrible  dis- 
turimnee  of  waters,  as  if  two  streams  ran  to  abut  each 
a^inst  the  other.  The  reader  who  has  eutereil  into  the 
Theory  of  Waves  w ill  at  once  perceive  that  no  such  con- 
sequence follows.  While  calling  to  mind  the  analog)'  of 
two  ordinary  waves  on  water  running  in  opposite  direc- 
tions and  crossing  each  other  w ithout  any  shock,  he  may 
also  refer  to  the  result  of  the  investigation  in  (310.), 
which  is  precisely  that  of  two  tides  from  two  tidal  seas 
meeting  in  the  same  canal,  and  which  shows  that  at 
every  point  the  motion  of  the  water  Ls  similar  to  that 
in  ordinary  tides,  except  that  there  is  no  simple  relation 
between  the  times  of  high  water  and  slack  water.  If 
the  consideration  of  friction  were  introduced,  the  general 
expression  of  (32|.),  making  H = 0,  must  be  applied, 
imd  the  same  limiting  rondilioiis  must  be  used  as  in 
(HtO.),  which  will  sliow  that  at  both  entrances  the  tide- 
waves  travel  towards  the  centre  (except  one  is  much 
greater  than  the  other),  itut,  dismissing  this  writer's 
speculations,  we  tiiul  his  inibrmation  valuable.  It 
appears  that  in  the  upper  part  of  the  Channel  (to  which 
hin  detailed  remarks  are  confined)  (he  water  flows  up 
the  Oiannel  nearly  three  hours  after  high  water,  and 
runs  down  nearly  three  hours  afler  low  water.  lie 
mentions  this  as  a most  singular  and  astonishing  fact, 
although  it  is  merely  the  law  of  (1B4.),  which  is  that 
of  the  simplest  case  of  waves.  We  may  mention  here, 
that  this  continuance  of  the  current  after  iiigh  water,  &c., 
if  it  last  three  hours,  is  called  by  saiilurs 
tide  ; if  it  last  one  hour  ouU  u halb  it  is  called  tidvand-' 
fjuartfr-ltdi\  &c. 

(523.)  l*he  results  of  far  more  extensive  observations 
arc  collected  by  Monnier,  in  his  Memoira?  sur  les 
Cmiratits  dela  Mancht\  From  these  it  appears,  as 
a universal  rule  throughout  the  English  Channel,  (hat 
at  any  great  distance  from  either  sliore  the  current  runs 
up  the  Channel  nearly  three  hours  afler  high  water,  and 
down  the  Channel  nearly  three  hours  after  low  water ; 
and  that  on  the  Engll'ih  side  of  the  Channel,  especially 
opposite  the  entrances  of  bays,  the  directions  of  the 
currents  (urn  in  12  hours  in  the  same  direction  ns  the 
hands  of  a watch ; and  tlial  on  the  French  side  they 
turn  in  the  opposite  direction,  'fliis  is  entirely  in  con- 
formity wiili  the  theories  of  (184.)  and  (363.).  The 
same  laws  are  recognized  as  holding  in  (be  British 
('hunnel,  and  In  (he  Uemian  or  North  Sen  near  (he 
Scotch  and  English  coeats.  Tw*o  instances  are  men- 
tioned, (off  the  Start  Point  and  off  Ushanl,)  in  which  it 
seems  that  the  direction  of  the  tide,  after  having  turned 
through  a certain  angle,  turns  back  through  the  same 
directions;  but  (hey  do  not  appear  to  be  well  esta- 
blished. 

(524.)  With  regard  to  the  Irish  Channel,  we  have 
little  to  remark,  except  that  there  is  a very  great  dif- 
ference in  the  height  of  the  tide  on  the  different  sides, 
the  tide  on  the  east  side  being  considerably  the  greater. 
They  are  also  greater  In  the  northern  purl  (north  of 
^Vickluw,  on  one  side,  and  of  Bardsey  Island  on  (he 
«»thcr  sale)  than  in  the  southern  part.  Between  Wex- 
lord  and  Wicklow  they  arc  very  small.  For  thnse  facts, 
ami  for  iafarmatiun  rcganling  the  height  of  the  Ikies 
along  a considerable  extent  of  coast,  we  w ould  refer  to 


f7g.  60,  (Chartof  7?riVi<A  Idet  and  Xorth  Sea^  in  which  TiJet  and 
the  small  figures  along  diOrrent  parts  of  the  coast  denote 
the  extreme  range  of  the  tide  in  yards  (Whewell,  P/m7. 

Tronr.  1836).  'fhe  the<*ry  of  the  motion  of  waves  on 
a large  surface  of  water  bounded  by  an  irregular  figure  »on  of 
is  so  imperfect  (hat  we  cannot  explain  this  muthemati-  Theory 
Cally  ; although  it  seems  likely  enough  that  the  great  •ndObser- 
wave  coming  from  the  Allaittic  and  pxssing  the  south- 

eastern  coast  of  Ireland  should  nut  produce  a great  rise  

on  its  eastern  coast.  The  greater  rise  in  the  north  is  un-  8ub*rc.  2. 
floubtedly  due  to  the  similarity  to  estuary  (ides,  fnrwhich  9" 
we  have  mid  to  refer  so  friH|uently  to  (307.)  and  (333.). 

(525.)  The  tides  of  the  German  present  a very 
remarkable  peculiarity.  Along  the  eastern  coast  ofs««i. 
England,  as  far  as  (he  mouth  of  the  Thames,  the  tide- 
wave,  coming  from  the  Atlantic  round  the  Orkney 
Islands,  flows  towards  the  south.  Thus  on  a certain 
day,  it  is  high  water  in  the  Murray  Firth  at  11  o clock, 
at  Berwick  at  2 o'clock,  at  Flamhorouglt  Head  at  5 Peculiarity 
o'clock,  and  n>  on  (see  the  cotidal  lines  in  figure  60)  of  the  ti>lM 
to  the  entrance  of  the  Thames.  But  on  the  Belgian  *^^**‘^ 
aitd  Dutch  const.**  immediately  opposite,  the  Ikle-wavc 
flows  from  the  south  towards  the  north,  'fhus,  on  the 
day  that  wo  have  supposed,  it  will  be  Ingh  water  off 
the  Thames  at  11  o'clock,  (the  tide  having  (ravelled  in 
12  hours  from  the  Murray  Firth,)  and  at  Calais  nearly 
at  the  same  time  ; but  at  Oslend  it  wilt  l>e  at  12,  oil  the 
Hague  at  2,  off  the  Hrlder  at  6,  and  so  on.  This  cir- 
cumstance is  so  strange,  that  Mr.  Whewell,  in  order  to 
explain  it,  has  had  recour^  to  the  supposition  of  a re- 
volving tide  ill  the  Utrmnn  Ocean,  in  which  the  tide- 
ware  would  run  os  un  (he  circumference  of  a wheel, 
the  line  of  high  water  at  any  instant  being  in  the  posi- 
tion of  a s]K)ke  of  the  wheel.  Although  our  maihe- 
matical  acquaintance  with  the  motion  of  extended  wa- 
ters is  small,  we  have  little  hesitation  in  jirunuunciiig 
this  to  be  impossible.  The  only  eoiiccivublc  case  in 
which  it  could  hold  would  be,  when  there  was  a shoal 
iu  the  middle  nearly  touching  the  surface  of  the  water: 
a supposition  which  d<M>s  not  apply  here,  the  sea  be- 
tween Suffolk  and  Belgium  being  soinewliul  deepest  iu 
the  middle. 

(526.)  We  lielieve  (hat  a complete  exjdaualion  may  Explana. 
be  found  in  the  arrungemeut  of  the  great  shoals  of  the  tk>a  from 
North  Sea.  It  must  he  remarked  that  (except  within 
a very  small  distance  of  Norway)  the  North  Sea  is  con-  * 

siderably  deeper  on  the  English  side  than  un  the  Ger- 
man side;  so  much  so  that  the  tide-wave  cumingfrom 
the  north  runs  into  a deep  bay  of  deep  water,  boundcil 
on  the  west  side  by  the  Scotch  and  English  coasts  as 
fur  (US  Newcastle,  and  on  the  ea.st  side  by  the  great 
Dogger  Bank.  A.s  far  as  the  latitude  of  Hull,  the 
Kii|i^ish  side  is  still  the  dee])  one  : and  though  a species 
of  chuiinel  through  the  shoal  there  allow  s an  o|)euiug 
to  (he  cost,  yet  immediately  on  the  south  of  it  is  the 
Wells  Bani^  which  again  contracts  the  deep  channel  to 
the  English  side.  After  (his  (that  is,  in  the  latitude  of 
Yarmouth)  the  deep  channel  expitnds  equally  to  both 
sides.  It  seema  reasonable  to  conclmle  from  this  lluit 
the  great  iset  of  north  title  Is  on  (he  English  side  of  the 
North  Sea,  both  between  the  Dogger  Bank  and  Eng- 
land and  between  the  Wells  Bonk  and  England,  (a 
branch  stream  of  tide  having  been  given  off  to  the  east 
between  these  two  banks;)  and  that  any  piussage  of 
tide-wave  over  these  banlcs  may  be  neglected.  Now 
this  view  is  supported  in  a remarkable  degree  by  the 
tidal  observations  on  two  dangerous  shoals  called  the 
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Titles  ftnd  Ower  ami  Leman,  lyin^  between  Cromer  ami  the 
V Wells  Bunk,  but  nearer  to  the  latter.  It  appears  that, 

on  these  shottN,  the  direction  of  the  tide-current  rc- 
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volves  iti  '.he  same  manner  as  the  hands  of  a watch. 
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son  ^ (See  Noric?  or  any  other  charts,  or  Monutcr,  p.  23.) 
Theory  sod  Now,  In  conformity  with  the  remarks  in  (363.),  this 
Observs*  proves  beyond  doubt  that  the  Ower  and  Leman  are 
on  the  leA  hand  of  the  main  stream  of  tide,  (sup- 
paving  the  face  turned  in  the  direction  in  which  the 
tide  proceeds,)  or  are  on  its  eastern  border ; and  there- 
fore that  the  central  stream  still  nearer  to  the  coast  of 
Norfolk.  Prom  a point  not  for  south  of  this  we  may 
imoll  f'Uppose  the  tide  to  diverge  in  a fan-shapeti  form  over 
the  uniformly-deep  Belgian  sea.  Along  the  English 
coast,  the  wave  will  flow  to  the  srmlh  : but  it  will 
reach  the  whole  of  the  Belgian  ami  Dutch  coast  ut  the 
same  instatd  : and,  if  (his  tide  alone  exisletl,  we  doubt 
not  that  the  time  of  high  water  would  be  sensibly  the 
same  along  the  whole  of  that  coast. 

(627.)  But  there  is  another  tide  of  great  mngttitudc, 
namely,  that  which  comes  from  the  English  Channel 
through  the  Straits  of  Dover.  This  also  diverges,  we 
conceive,  in  a fan-form,  afTecting  the  whole  Helg^n 
sea : the  western  part  tunw  into  the  estuary  of  the 
Thames : the  eastern  part  runs  along  the  Dutch  coast, 
producing,  at  successive  limes,  high  water  (even  as 
combined  with  the  North  Sea  title)  along  successive 
points  of  that  coast  from  Calais  towards  the  Heldcr. 
And  this  wc  believe  to  be  the  con»plcte  eiidnnutioQ  of 
the  apparently  opposite  tide  currents.  The  branch 
tide  of  the  North  Sea  running  between  the  Dugger 
Bauk  and  the  Wells  Dank  will  assist  in  propngalirig  the 
tide  along  the  German  coast  from  the  Heldcr  towards 
the  mouth  of  the  Elbe.  We  have  gone  Into  some  de- 
tail in  this  e\planation  for  the  purpose  of  showing  the 
importance  of  considering  the  form  of  the  bottom  in 
expluimlionsof  specific  tides. 

(528.)  A remarkable  set  of  observations  wa.s  made 
by  the  late  Captain  llcwelt,  R.N.,  on  the  depth  and 
motion  of  the  water  nt  a strictly  definite  point  (a  hoat 
point  in  th«  moored  over  a smalt  hillock  discovered  in  the 

N'orthSoa  bottom  of  the  oea)  in  latitude  52®  27'  3tf‘  N.,  longi- 
wherethexe  tude  3®  14'  30'’  E.,  or  a few  miles  south  of  the  Wells 
of  near  the  middle  of  the  Belgum  sea.  They  have 

since  been  communicated  to  the  British  jV.««iociation. 
The  result  was,  that  the  change  of  elevation  of  the  sur- 
face was  insensible  : but  that  there  was  a considerable 
stream  of  tide  alternately  N.E.  and  S.W.  (magnetic). 
The  point  in  question  corresponds  pretty  w ell  to  the 
intersection  of  thecolidul  lines  of  9 o'clock  of  the  North 
Sea  tide,  and  3 o’clock  of  the  English  Clinnncl  tide 
(ordinary  establishment),  and  these  tides  wouhl  there- 
fore wholly  or  partially  destroy  each  other  as  regards 
elevation.  As  regards  the  compound  tide-stream,  the 
CTealcst  positive  current  from  one  tide  will  be  com- 
bined with  the  greatest  negative  current  of  the  other,  and 
this  will  produce  a stream  whose  direction  agrees  well 
with  Captain  Hewett’s.  AlS^on  the  day  of  new  moon, 
the  North  Sea  tide  would  be  running  north  (magnetic), 
and  the  English  Channel  tide  would  be  running  east, 
and  therefore  the  compound  current  would  be  running 
nortb-ea-st ; at  9^  it  would  be  running  south-west. 
Both  currents,  and  consequently  the  compound  cur- 
rent, would  cca.se  at  about  0*,  6*, &c.,on  the  day  of  new 
tncMHi  : and  O.S  Captain  Hewett’s  observations  were  made 
rather  more  than  a day  before  new  moon,  the  slack 
water  would  occur  an  hour  or  more  before  noon, 
vox..  V- 
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The  whole  of  this  also  agrees  well  with  the  obscr-  Tides  snd 
vutiun.  Wave*. 

(529.)  The  phomomenon  known  by  the  term  Rare 
is  ]>ccuHur  to  promontories  projecting  into  narrow  — 
channels.  Thus  nearly  every  headland  of  the  English 
an<l  Irish  chantiels  has  more  or  less  of  a race.  The 
most  remarkable  of  these  ia  Portland  Race.  When  the 
rising  tkic  in  the  neighbourhood  is  nearly  at  Us  inmn 
level,  the  water  begins  to  run  eastward  past  Portland 
Bill  and  over  the  sunk  ledge  which  projects  from  the 
Bill  ; when  the  tide  has  reached  its  greatest  height, 
the  Race  Is  raging  most  furiously,  the  velocity  of  the 
currmt  to  the  eu.st  being  6 or  7 miles  per  hour.  When 
the  water  has  dropped  to  its  mean  level  nearly,  the 
current  Mrns,  and  at  the  time  of  low  water  it  is  raging 
towards  the  west.  It  is  plain  fhat  this  current  U only 
the  ordinary  tide-current  treated  in  (184.),  but  it  ne- 
cessarily runs  past  the  promontory  with  great  rapidity 
in  order  to  transfer  the  proper  quantity  of  water  from 
the  boy  on  one  side  of  the  promontory  to  the  bay  on 
the  other  side. 

(630.)  It  is  scarcely  necessary  to  mention  at  length 
the  rapid  currcnl.s  which  are  sometimes  produced  in  Rapid  cor- 
thc  channels  communicating  from  a surface  of  water  to  hnm 
tw'o  tidal  seas,  or  to  two  parts  of  the  same  sea  in  which 
the  hours  of  high  water  are  different.  The  more  rapid 
current  is  always  that  which  pa.s.se.s  through  the«.ft*byiwo 
narrower  channel.  Thus,  the  mouth  of  the  South-  chanoeU. 
ompton  water  comtnunicates  with  the  English  Channel 
by  two  courses,  namely,  by  the  east  and  by  the  west 
of  the  Isle  of  Wight : the  former,  being  wide  and  deep, 
allows  the  water  to  take  nearly  the  same  level  as  that 
at  the  cast  end  of  the  island,  and  this  at  some  slates 
of  the  tide  is  different  from  that  at  the  west  end  of  the 
island,  and  therefore  the  water  runs  with  con.siderabic 
velocity  in  the  western  channel  (the  Solent).  A more 
remarkable  instance  is  that  of  Loch  Alsh,  on  the  west 
coast  of  Scotland,  opposite  the  Isle  of  Skye  : this  island 
very  much  interrupts  the  great  tidal  channel  between 
Scotland  and  the  Long  Island  (I^wis,  Ilorris,  &c.), 
and  the  liinrs  of  high  water  on  the  north  and  south 
coasts  of  Skye  arc  iheretbre  different : I^och  Alsh  is 
principally  supplied  from  the  north  side  by  tlie  broad 
entrance  calletl  KjleHakcn,  and  its  water  therefore 
nearly  takes  the  level  of  the  northern  sea:  Us  height 
is  iherefore  at  some  sloges  of  the  tide  considerably 
different  from  that  of  the  southern  sea,  with  which  it 
communicates  by  the  narrow  strait  of  Kvle  Rhea; 
and  the  water  consc<iuently  rushes  through  kyle  Rhea 
with  a current  of  fearful  rapidity,  changing  iU  direc- 
tion twice  in  every  tide. 

(631.)  Wc  shall  close  this  subsection  by  staling  that,  ^fean  level 
at  the  expense  of  the  British  .Association  (see  tlieir  8th 
Report),  a series  of  levels  was  carried  across  the  land  j^"****Y 
from  I’ortishend  on  the  Bristol  Channel  to  Axmouihon  ,pntoTuV 
the  English  Channel,  by  Mr.  Bunt,  and  simultaneous  rtng«<ff 
ol^servulions  of  the  tides  were  made  ol  these  sialiuna,  tide, 
mid  were  rcrerre<l  to  the  imirks  whose  difference  of 
level  was  obtained.  Althongli  the  whole  tide  at  I’ortis- 
head  was  35^  feet,  and  that  at  Axmouth  only  10  feel, 
the  mean  level  at  Portishead  was  only  9 inches  higher 
than  that  at  Axmouth  ; its  high  water  being  13  feet 
7 inches  higher,  and  its  low  water  being  1 2 feet  2 inches 
lower.  Thus  it  appears  that  the  Theory  of  Waves,  in 
the  manner  in  whicn  we  have  throughout  used  it, con- 
sidering the  greatest  elevation  above  the  mean  level, 
and  the  greatest  dcpressiim  below  it,  as  very  nearly 
3 D* 
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M|ual,  is  pro|)crIy  applicable  to  the  tirien.  We  have  oiid  the  lo«r  water  in  «hc  upper  part  luucr  than  at  lU 
also  bcett  iiifurnieil  that  the  levellings  in  the  Ordnance  mouth,  bv  nearly  e<)ual  quantities:  but  we  possesa  no 
Survey  base  shown  that  the  high  water  in  the  upjier  documentary  information  on  this  point, 
part  of  the  Bristol  Channel  is  higher  than  at  its  mouth, 

Suiteriien  3. — On  the  Tmu'S  of  ike  Tith's  for  rarying  Putiiiont  of  the  Sun  and  Moon. 

(532.)  The  Equilibrium-Throry  (44.),  Luplacc's  Theory  (9H.),  (101.),  and  (107.),aud  the  Theory  of  Waves 
(436.)  and  (*?S3.),  (439.)  ami  (441),  modihed  in  (148.)  and  0*^2.),  agree  in  the  general  form  of  the  expressions 
for  the  elevation  of  the  sea,  supposing  the  cueffictents  altered  and  the  arguments  of  the  angles  altered.  We  shall 
therelbro  (for  oonveiiimce),  in  Uie  first  instance,  u*e  the  formula  of  the  Equilibrium-Theory  iu  our  compari- 
sons, introducing  the  moilific]»tions  given  by  the  other  thetirics  as  may  ap(>ear  nece>aary. 
l)rpen<U  (533.)  The  first  line  in  the  expression  f»f  (44  ),  with  which  (436.)  agrees  give*  us  the  >4owly  varying  effect 
core  ofihe  of  the  two  attracting  bodies  in  feet, 
lueau  level 

ofiliewa  (1*34  X sin* /i-h0*61  X«in*e)  X (cos  2,  terrestrial  latitude  C), 

Moon's  <lc-  /i  Sind  9 being  the  declinations  of  the  Moon  and  the  Sun. 
cliaatloD.  \ 

In  (he  expression  of  (44.)  ^ In  (hat  of  (436)  it  b 0.  The  constant,  in  both  case%  depends  on  the  coii- 


ditiou  of  giving  a certain  external  form  to  a certain  quantity  of  fiuid  ; the  form  is  the  same  in  both,  but  the  dif- 
ferent pr»])ortions  of  the  polar  to  the  ci{uatorial  suifacc  in  the  two  Kuppositinn*  (one,  of  the  earth  completely 
covered  with  water,  the  other,  of  a canal  passing  through  the  poles)  give  different  abaolutc  elevations.  Jit 
either  case,  however,  the  elevation  at  mean  latitudes  b small  t it  will  be  most  conspicuous  near  (he  equator  or 
n^r  the  pole*.  The  quantity  of  inforiuatiun  which  we  have  bearing  upon  thb  point  b small.  In  the  Phit. 
Trans.t  IH39,  p.  157,  Mr.  Whewell  shows  that  the  observation*  of  high  and  low  water  at  Plviuouth  give  a 
iiieati  height  of  water  increusing  as  the  Moon's  declinalioit  increases,  and  amounting  to  three  inches  when  the 
Moou'h  decKualion  1*  25**.  This  b in  the  same  direcUou  us  that  currespouding  in  the  expressions  above  to  a 
high  latitude.  The  effect  of  the  Sun’*  declination  b not  iuvcsiigated  from  the  ol^servatiuns.  In  the  Phii. 
Trans-i  1840,  p.  163,  Mr.  Whcwell  has  given  the  observalioasof  some  most  extraordinary  tides  at  Pclropaulofak 
In  Kuinschatka,  and  lU  Novo-.\rkhongeUk  in  the  bbm!  of  Silkhi  on  the  west  coast  of  North  America.  From  the 
curves  in  the  Phil.  Trans. ^ as  well  as  from  the  renmining  curves  relatiug  to  the  same  places  (which,  by  Mr. 
Whewell's  kiiidnesa,  we  have  inspected),  there  appeurs  to  Iw  do  doubt  that  the  mean  level  of  the  water  at  Petro- 
p;iulof«k  and  Novo-Arklumgelsk  rbe*  a*  the  Moon’s  decliiiatioii  increases.  We  have  no  further  inforination  on 
this  |>oint. 

(534.)  The  third  line  of  (44.),  which  we  shall  next  treat,  give*  (he  expression  for  the  ordinary  aemidiurnal 
tide,  on  the  EquiUbrium-Tbeory  : the  corresponding  term  for  one  bo«ly  on  Laplace'*  Theory  will  be  found  in 
(168.) ; ami  (hat  on  the  Wave-Theory  for  the  general  combined  effect  of  (wo  hodle*,  in  (457.)  and  the  pre- 
ceding articles,  it  appear*  tliul  the  form.^  of  (53.)  and  (54.),  with  extemdve  changes  of  angles,  &c.,  may  be 
adopi^  a.s  representing  any  theory.  We  shall  oomdder  the  different  jiart*  of  these  formulae  separately. 
Tiivoreticsl  Semimenstruat  iHcguality  of  time  and  of  heigjd. — Thb  is  the  name  given  by  .Mr.  Whcwell  to  the 

formula!  variation  of  that  term,  in  the  exprewion  for  the  lime  of  high  water,  or  for  the  height  of  high  water,  which  in 
for  ecnii-  (189.)  b called  the  quantity  depending  ou  the  .Moon'*  time  of  transit  only ; «ud  which,  for  the  time,  putting  B 
nirnstroai  for  (he  Moon's  hour  angle  to  the  west  of  the  meridian  at  high  water,  b represented  in  the  first  line  of  the  last 
li^aali-  expression  of  (54.)  by 

720"  S',  sin  2. m— it 

^ M +S*.  co»2.m— / 

or  more  correctly  by 

tan  26—  S',  wn  2.m  — * _ S, . sin  2.m  — < 

M’  + S',  cos  2.WX— X M*  +8,  . cos  2.m— s* 


(see  (56.)  ) : and  for  (he  height,  by  the  first  term  in  the  cxpreMitm  of  (53.),  which  b proportional  to 


2M,  .cos 

The  expres-vions  of  (457.),  and  the  articles  preceiling  it,  show  that,  on  the  wave-theory,  the*c  expressions  will  be 
chtmgtd  to 


tan  (2d~2X)=r  - 


S'*,  sin  (2.m~f— 2a) 
M''-hS".  COB  (2.m— 2<») 


Height  « 7{M"-»+2M'"S'^.cos(2.m-#-2»)+S'^} 

where  the  proportion  of  S"  lo  M*',  or  S'”  to  M'^'  b not  the  same  as  on  the  equilibrium-theory,  in  consequence  of 
the  relation  of  the  magnitude  of  the  effect  to  (he  periodic  lime  of  the  force*  (455.).  In  considering  the  mean  of 
many  ubeervations  in  all  relative  positions  of  the  Sun,  the  Moon,  the  perigee,  and  the  equinox,  the  variable  term 
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TiJc*  imd  T ill  may  lie  neg;lcclcd.  Now  the  points  which  we  shal!  examine  are,  1st,  whether  conniMent  values  of  tWm  sod 

^'arcs.  g/r  Wsrea. 

^ ^ can  be  fouiui ; 2ml,  whether  consbUent  tulues  of*  can  be  found  ; 3rd,  whether,  with  adopted  values  of  / 

Sad.  Vlll.  M . » ♦ ^ 1 

Compart*  and  a,  the  j^eneral  fiirma  of  Uu?  observed  results  o|^ee  those  of  the  formula*. 

Throryanil  \ value  of  For  the  limes  this  may  be  fouml  by  choosing  one  mean  of  obsenuttuus  ^u.*rmin-°^ 

f?r:r  •''' ' 


in  which  m — * — a is  as  near  as  poasible  to  3*  (*«»>•  3*  + A iiiui  chuw-iti^  another  mean  of  oWruilions  in  which  puitUmnf 
— it  (liircrse*  from  the  former  (or  is  (t*+x).  These  will  he  respectUelJr  the  times  when  the  Muon’s  transit  (in 
Sutiscc.  3.  j,  Imer  by  S'  ami  by  9*  (nearly)  than  the  time  when  the  liilc  is  greatest.  For  the  lir.st  of  these, 

i'iw’t.jL  tan  (2tf,-2X)=  “ (2».-  2-')  = + mV^4°!sUi2j  ' ililfercncc  of 

when  j issmiiil,  will  not  differ  wnnibly  from  tan(ff,-6i)=j^..  Or  it  may  be  found  by  taking  the  least 
«nil  Moon.  go 

and  greatest  values  of  a— X:  for  the  firsrt  of  these,  sin  (29,-2X)=  - : for  (he  second,  siii  (28,— 2X)=  + — r 

S" 

taking  half  the  «liffercuce,  sin  (8*— 

For  the  heights,  the  easiest  way  U to  lake  the  greatest  and  least  ranges,  which  correspond  to  M '^4S'"  and 

S'w 

M'"— S''’  in  the  formula,  from  which  the  value  of  U found. 

(537.)  Thus  the  following  results  have  been  obtained  ; DiflEercni 

dplrrmina- 

At  Brest,  by  all  (he  observations  near  to  1^  syzygies  and  128  quadratures  (A/ec.  Ce^.  liv.  xiii.  p.  204.),  iion«ofihU 
S'”  1*643  proportion 

from  heights,  ^p^=p^^=:0'34a6.*  T^ere  is  no  deduclkm  from  the  times,  except  that  made  by  Mr. 

S” 

T.ubbock  iPhii.  Tronf.,  1832)  from  a year’s  observations,  which  gives  ^^=0'3394'>. 

S” 

At  Loudon,  by  19  years'  observations,  from  times  (Lubbock,  PJiU.  Tram.y  1S31),  :=  0'37887,t  or  from 

uuother  discusiuon  (Lubbock,  IHui.  Trant.y  1836)  0*38186.  There  is  no  ottislactory  determination  from 
heights,  Lire  whole  range  not  having  been  observed  : but  suppoKiiig  (he  mean  range  to  be  15  feet,  and 
the  greatest  diflereuce  in  the  height  of  high  water  at  spring  tides  and  ucnp  tides  to  1^  3*4  feel  as  shown 
by  Sir.  Lubbock's  observations,  and  suppiming  that  (as  in  the  open  sea)  the  variations  between  spring 
tides  and  neap  tides  ore  the  same  for  low  u^ter  as  fur  high  water  (which  does  not  agree  with  the  obt«r> 
valions  at  Plymouth,  where  the  variation  fur  low  water  is  the  greater  in  the  proportion  of  3 : 3),  the 
S'"  1 ■ 7 

value  of  _-T-,  would  be  ;r^=0'2267.  This  result  is  worthles-s. 

M ’ 7*5 

S" 

At  Laverpool,  by  19  years’ observation-s,  from  times  (Whewell,  Phii.  JVoni.,  IS36),  ^73=0*37866,  or 

Ju ' 

(Lubbock,  PhiL  Tram.y  1837)  s=  0*37124.  From  heights,  (Whewell,  Phit.  Transy  1836,) 

S’" 

^^r=0*39875 ; but  as  there  were  no  observations  of  low  water,  this  result  is  valueless.  If  the  mean 
XI 

range  were  considered  =24  feet,  and  the  difference  of  high  water  for  springs  and  uea})s  s5*48, 

S'" 

computed  as  for  London  =0*228.  This  U worthless. 

These  determinaUons  (omitting  those  to  which  we  have  taken  exccptimis)  may  be  considered  ns  first-rate.  The 
following  are  greatly  inferior : 


From  times  only  (Lubbock,  Pftil.  Trans.y  1833,  page  20 ; and  Whewell,  Phil.  Trans. y 1S34,  page  20). 


S' 

At  Shceruess,  from  12  months' observations  ....  7^  = 0*3786.5 

M" 

At  PorUmouih,  12  months’ = 0*34611 

At  Plymouth,  9 months' = 0*40673 


* Mr.  Whewell  (PA*/.  Trem^  lk34,  p.30)  haKiuoted  a>  L»|>lare'i  value  --7\._B0*3d231.  We  knew  net  on  what  aatbority  thk  U 

2*elwT 

given  : it  ie  certainly  not  oa  that  of  the  CtUttt. 

•f  Mr.  Whewell  baa  ^ven  the  narober  ■ 1 wc  know  not  on  what  atrthorify. 

3d  2* 
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TiJ«i  tnd  From  iimcs  0\*hewell,  Phil.  TVan/.,  1838,  poirt  2^5).  TidiM  and 

WatM.  Wavea. 

Al  rivmoulh,  from  4 y«iw' oWrvafiotis  .....  = 0*4025 

M'*  51m<.  VIII. 

At  BriMol,  4 ymra* ^ s 0'394  Coropari- 

• , At  Portsmouib,  PcmbrokCf  and  Hams^to,  (p«riodii  Thcon  and 

not  mentioned),  appears  a liitie  less  than  at  Idver-  lioiiaof* 

, *'  Tulc*. 

pool.  _ 

» From  heij^his,  at  Portsmouth  = 0 2 ; at  Plymouth  On^tl^ 

' =0-294;  at  Bristol  =0-303. 

Prom  heights  at  Plymouth  (>^hewcU,  Phil.  Tran*.^  1839,  for  wyin^ 

pa^c  153,  &c.),  by  6 ycar«‘ observations  of  hi|?h  and  t>uaiUuDi  uf 

S"*  43*5  iha  Sua 

low  water j^.=-rrr  = 0*3021  aod  Moon. 

M'  144 

At  Dundee  (i>a^e  157),  bv  one  vear's  obscrvalion  of  high 

and  low  water,  from  (hnes = 0*3584 

I g>e 

From  heighta ^^,  = 0*2774 

At  Dundee,  Mr.  Mackie  i^BritUh  AnociiUiont  1th  Ufoori) 

S* 

lias  found  by  7 months’  ubservatimw  from  times  • . ^ = 0*3420. 

M 

In  the  Phih*f^hi<ol  TransacUnTis^  IS36,  pajfe  305,  Mr.  Whcwcll  has  insisted  on  the  difierence  of  the  extreme 

/ g//\ 

values  of  the  semimenstrual  inequalities  f and  (he  consequent  difference  of  deduce<l  values  of  1 different 

f>lacea,  as  ascertained  by  three  weeks’  observations.  We  have  uot  the  smallest  confidence  in  such  a result, 
laving  in  our  own  observations,  for  four  days  only,  encountered  a discordance  of  two  hours  between  the  times 
^orUor^  occupied  by  two  successive  tides. 

fiOT  differ-  (53S.)  Confining  ourselvcs  now  to  the  values  of  And  the  question  now  is,  whether  such  a difference  fur  jj,. 
eiiipUcea  S"  , . different  ports,  as  wc  consider  to  be  eslablishod,  is  c6n- n^r^^racnt 

do  not  T^»  deduced  from  the  times  only,  which  are  incom-  sistent  with  our  theory?  We  answer  tliat  it  ia,  and«<^0" 

pr«bly  moK  cxMl  lhai.  lhm«  <lcauc«l  from  Iho  “ "*“>  ^ ">»«  of  Iho  following 

heights  (the  Brest  and  Plymouth  observations  ex-  . , . , . , 

c.pl«l),  Ibe  following  remark,  ,n^t  Ihemwive,.  form^.^epemlenllv  (or  nearly 

The  two  place,  (London  and  Liverpool),  at  which  the  ■^'’“nnel,  of  different  .lepth.,  the  pro- 

greatest  number  of  olawrvnliona  lu.vrheen  made,  agree  »*''*• 

precisely  in  the  value  which  they  give  for  Yet  it  “"hiins  the  factor  would  be  different  in  Ihe 

seem,  impoaaible  to  deny  that  at  some  place,  (we  w*'’®')  “Pl^.y  '« 

particularly  cile  Plymoulh  and  BriBtol)  the  value  of  Kngland.  but  it  may  well  upph- m 

fft  comiJttrmg  the  tides  of  the  Atlantic  with  those  of  the 

deluced  from  the  tintes  is  certainly  greater  by  Pacific. 

” 0-)  If  tides  arc  communicated  by  different  channels 

•j'fth  part,  and  that  at  other  places  (os  Portsmouth  and  (o  the  same  port,  the  proportion  of  the  iiolnr  and  lunar 
Dundee)  it  is  less  by  nearly  ,*«th  part.  And  these  we  waves,  (121.)  and  (312.),  will  depend  on  Ihe  length, 

consider  to  be  real  and  certain  ditFcrences  in  the  com-  &c.,  of  those  channels,  and  may  be  different  at  different 

parative  effects  of  the  Sun  and  Moon  in  the  seas  near  places.  This  ajiplies,  probably,  to  every  port  in  Eng- 
to  (hoifc  places.  They  cannot  be  expluine^l  by  any  land. 

dilfercncc  in  the  speed  of  spring-lidc-waves  and  neap-  (y.)  The  harbour-tides  are,  without  exception, 
tide-waves,  a.s  in  (463.),  because,  by  the  rules  of  tides  which  have  acquired  a greater  magnitude  lh;in 

. , fi  S''  . , . , , . the  ocean-tides,  in  consequence  of  the  tide  having 

(536,),  the  value  of  » obUimed  by  comparing 

two  times  of  tide  when  (the  vnliic,  of  m-r-»  being  P'®  accurately  the  values  of  the  expression,  u,^ 

the  same  with  opposite  i^igns)  the  magnitude  of  the  (246.)  and  (247.),  still  it  ia  certain  that  they  will 

, , « t depend  on  n and  tn  os  well  as  on  the  depth  otkI  slope, 

tuW,  which  depends  on  cos2.m*/-«,  wa«  the  same.  therefore,  that  the  solar  and  lunar  tides  will  be 

IndMd  we  consider  it  perfectly  certain  that  the  value  altered  in  different  degrees.  iTw 

jp.'^cc'tcwl  from  the  time,  is  an  accurate  repre-  (539.)  Tlic  difference  in  the  values  of  there- 

sentalion  of  the  proportion  of  the  mogiiituiles  of  the  fore,  however  diificult  to  be  explained  from  the  actual 

s.'jlar  and  lunar  Ude-wavea  which  come  to  the  port,  circumstances  of  each  port,  pre-sents  no  difficulty  in  scrTsUoio. 
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I^Hci  kod  the  gtncral  ihwry.  One  point,  how'Cver,  we  must 
^ HpeciiUly  remark.  Our  explanations  of  the  difference 

Seel.  Vl!|  *^*P*”*^  entirely  on  the  difference  of  fche  periodic  times 
Coroparl-  * forces,  und,  therefore,  the  consideration  intro- 

»nn  of  duced  by  I>upUce  (4S1.)  for  the  varyinff  alteration  of 
Theory  Mid  the  effect  of  tach  body  as  connected  with  its  ^’aryin|f 
ti^'of  velocity  in  riifhi  ascension,  applies  to  all  of  them.  This 
Tidcf.  consideration  Is  embodied  hi  our  formulie  of  (44&.). 

» And  if  the  observations  applying^  to  this  were  properly 
SubMc.3.  treated,  in  a manner  ctiuivulciU  to  that  of  I..aplace, 
Law^f  if  the  observations  were  sufficiently 

theTidM  numerous  and  ^ood,  we  ought  to  obtain  the  same 
for  rarytua  of  the  Moon'a  moss  from  every  port.  Unfor- 

pcxitioui*  of  tunately*  the  philosophers  who  have  reduced  the 
English  observations,  do  not  a]>pcar  to  have  been  aware 
au  ogo,  priticiple  on  w hich  the  true  value  of  the  ma-sa 

S'' 

may  (theoretically,  at  least,)  be  deduced  from  — ^ ; 

Mr.  Wbewell  has  even  cxpreasly  said  {Phil.  Trant., 
1S3S,  page  245):  **  Wc  see,  therefore,  how  different  the 
mu.ss  of  the  Moon  would  be  found  to  be  by  calculations 
from  the  tide>observations  of  different  places.*'  This 
would  be  true  for  an  equilibrium-theory  ; but,  as  that 
contemptible  theory  h entirely  inapplicable,  except  for 
iiome  forms  which  require  such  extensive  change.s  that 
they  are  now  useleivs,  it  is  scarcely  worth  while  to  refer 
to  it.  Fora  wave*theory  it  is  not  correct.  We  shall 
have  occasion  to  revert  to  this  subject. 

(640.)  Nuw,  conritlering  the  values  uf  ^ iledueed 

heljfhtior"  from  the  vertical  ranpt  of  tide,  we  find  thiit  there  are 
tid.iredlf-  hut  three  accurate  determinations  (those  from  Brest, 
ferret  from  Plymouth,  and  Bristol),  to  which  that  of  Dundee  may 
mwd  added  as  somewhat  inferior.  They  agree  in  giving 

lime,  of  ® ^inalfrr  value  at  each  place  than  that  given  by  the 
tide.  linies.  Wc  cannot  explain  this,  but  we  assert  dis- 

Thi.  ii  not  linctly  tliat  there  is  nothuig  in  it  contradictory  tn 
dirtlJrt  Ifreovy  h\  its  present  state.  Wc  believe  it  to  depend 
theon!  ° “P“"  circumstances  purely  local,  upon  the  ilepth  and 
breadth  of  the  channels  through  which  the  tide  passes, 
and  the  like.  For  here,  unlike  the  ca.se  of  (53S.),  the 
determination  depends  enlirtir/  u|mn  the  difference  of 
spring  tides  and  neap  tides.  The  most  singular  cir- 
cumstance is,  that,  apparently  at  London  ami  Liver- 
pool, atid  cerminly  at  I’lymomh  (Whenell,  Phil. 
TVont.,  1H39,  page  151,  &c.),  the  semimensirual  in- 

Xdily  is  greater  for  low  yrater  than  for  high  waler. 

t is,  upon  increasing  the  general  magnitude  of  the 
sea-wave,  it  produces  a greater  effect  on  shore-low- 
water  than  on  shore-high-water.  From  these  observed 
fatts,  as  well  as  from  those  of  (513  ),  &c.,  we  arc  in- 
dued to  fix  upon  the  subject  partially  discussed  in 
the  third  subsection  of  Section  IV.,  as  more  strongly 
deserving  attention  »l  the  present  time  than  any  other 
point  in  the  Theory  of  Tides. 

Method  of  (541.)  2nd.  On  the  value  of  2o.  This  is  determined 

aflrmun*  

initilic  from  the  times  by  taking  that  value  of  2, m-j  which 
retard,  or  is  found  from  observation  to  give  to  9 at  high  water 
lllc  S.  l»*f»  nf  equal  valuea 

of  m-»— » with  opposite  -signs,  we  obtain  pairs  of 
e«iuai  values  of  29  — 2\  with  opposite  signs:  the  mean 
of  all  is  29— 2X=0,  which  corresponds  to  2.*n— x— 2« 

==0  nr  gives  2«  = the  corresponding  vatiue  of  2.rn-a. 
We  may  here  observe  that  the  quantity  X,  which  is  the 


v'alue  of  0 corresponding  !o  2.m— « — 2*=:0,  or  which  TIJ^*"** 
is  Ihc  mean  value  of  0,  is  (but  upon  which  Mr.VVhewell  . , 

has  with  great  propriety  fixed  as  ihc  characieristic  of 
the  (ime  of  high  water  at  any  place.  lie  has  somelimeH 
culled  it  " the  mean  lunitt'dal  interval,”  (or  the  mean 
hour-angle  of  the  moon  at  high  water,)  or  sometimes 
the  corrected  establishment,*’  for  a reason  to  which 
we  hIiuII  advert  shortly. 

nie  value  of  2a  is  dctermineil  from  the  heights  by 
taking  that  value  of  2.m— f which  gives  to  the  height 
ia  greatest  value.  For,  the  exprevuion  for  the  height 
w evidently  greatest  when  2.m-<  — 2a=0. 

Since  m — # i.s  the  angle  in  right  a.scension  by  which 
(he  Moon  ha.s  separatetl  from  the  Sun,  and  since  the 
mean  ^eoaration  in  a solar  day  is  19  minutes  nearly, 
the  number  of  days  after  »y*yg^'  corresponding  to  the 

separation  m—s  (ttupposed  to  be  expressed  iu  minutes 
uftime)  nearly,  or  m — r = number  of  days  x 

49.  Therefore  «,  if  expressed  In  minutes  of  time  =49 
X number  of  days  afler  syrygy',  or  a,  if  expressetl  in 
degrees,  =12®  12'xnumber  of  days  after  t^vxygy,  at 
which  the  luiiilidal  intcrTal  = mean  lunitidal  interval, 
or  at  which  (he  highest  tide  occurs.  In  the  same 
manner,  «=49*‘,  or  12®l2'x  number  of  days  after 
quadrature  at  which  the  lunitidal  interval  has  its  mcim 
value,  or  at  which  (he  lowest  tide  o«iurs.  At  solstices 
(separately  considered)  these  numlters  are  to  be  In- 
creased t{th,  and  at  equinoxes  to  be  dimitiihbod  i*^(h. 

(542.)  Thus  the  IoHoh  ing  determinations  have  been  Dcternii  i». 
obtained:-^  tinmrrom 

At  Brest  (3/tfC.  Cet.^  vol.  v.,  pages  IR7 

to  200),  from  obser\alions  of  heights  ^ 

at  equiimxial  syzygics,  (he  highest 

tide  follows  syxyg^-  by  l^*4P0,  or  . a = 16®  36' 

At  solstitial  sysygies  bv  l'*'547,  or  , a =20®  21/ 

From  observations  of  Ibeights  nl  oqut- 
noxial  quadratures,  the  luwe.st  tide 
follows  quadrulure  by  1 *5097,  or  . a=l*^  56' 

At  solstitial  quadratures  by  1 '5127,  or  a=16®  25' 

Laplace  has  not  given  the  details  of 
computation  applying  to  the  times, 
but  he  remarks  that  the  hour  of  low 
water  (expressed  in  fractions  of  a 
day)  correspumling  to  the  greatest 
tide,  supposed  to  occur  at  l**5  after 
*y®yffy»  **  0*441170,  and  the  hour 
of  high  water  corresponding  to  the  « 

least  tide,  supposed  to  occur  at  1*'5 
after  quadrature,  is  0*43l6tH>.  If  a 
later  epoch  were  used,  the  first  of 
these  numbers  would  be  increased  by 
a less  quantity  than  the  Muon’s  daily 
motion  (6— X being  then  negative, 
and  incresusing  in  its  negative  value), 
and  the  second  would  be  increased 
by  a greater  quantity  than  the  Moon’s 
dally  motion  ; and  thus  they  might 
be  made  exactly  equal.  The  value 
of  m — s at  this  time  wuuhl  determine 
0.  Thus  it  appears  that  «,  a.s  found 
from  the  times,  Is  greater  than  as 
found  from  the  heights.  3Ir.  LuIh 
hock,  from  one  year’s  olvservutionsof 
limes  (i*Ai7,  7Van.*.|  1&32),  found  • a=22®  O' 


a = 16®  36' 
«=20®  29' 


a=19®56' 

b=I6®25' 
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Tide*  and  At  LoikIoii,  from  tim^.n  (Lubbock,  Phil. 

UVet.  TVont.,  )S3I,  pajfc  400)  . • • . a=‘32® 

From  heijrbts  (poffc  403)  , . ♦ a“26^ 

At  Liverpool,  fr4)m  times  (lAibbuck, 

Phil.  Trans.,  iSS.'i,  283;  and 
Whcwcll,  |H30,  papp  8,  observing 
that  the  tide  occurs  11  hours  rIUt 


the  moon’s  transit) o=s24'’  15' 

From  heights arr20^  30^ 

At  Bristol,  from  lime*  (Whewell,  Phil. 

Trant.,  1838,  page  237),  the  value  of 
at  is  the  Moon's  motion  during  56 

hour*,  or «r:28°3t>' 

From  heights,  the  value  (»f  a i*^  the 
Moon's  liiotion  during  4<)  hours, 

or a=20=’  20' 

At  Dundee,  from  times  (Win* well, 

Trant.,  183D,  page  157)  ....  o=23° 

From  heights  ......  o“20® 

At  P<jrt«>moulh,  from  tin«es  (Lubbock, 

/’At/.  7><rn».,  1833,  page  21)  . . a =26®  30' 

At  Plymouth,  from  times  (Mtme  refer- 

ence)  . a=28®  45' 

At  Sheentest«,  from  limes  (same  reler- 

cnce)  a=30'’ 


(543.)  We  have  now  to  consider  how  the  existence 
and  variety  of  magnitude  of  this  ({Uimiitv  a can  be  ex- 
plained. And  Arsl  we  must  remark  that  a part  of  it 
depends  on  the  circumstanre  ih  it  we  have  not  olwervctl 
the  tides  in  the  cH.'caii  fji  which  they  are  actually 
formeil  hy  the  Sun  ami  Moon,  but  on  rivers  and 
narrow  sens  up  which  they  have  been  propagated  as 
waves  without  external  forces.  Now  the  tide  at  Lon- 
don (the  mean  cfliect  of  two  waves  at  12  hours*  inter- 
val, ns  we  shall  hereafter  explain)  has  travelled  frou. 
Brest  ill  16  solar  hours  nearly,  and,  therefore,  to  refer 
the  London  tide  to  its  origin  in  that  part  of  the 
Atlantic  Ocean  wc  must  subtract  from  « the  Moon’s 
motion  in  16  solar  hours,  or  S®  15'.  In  this  manner 
we  find  the  following  table  of  values*  of  * referred  to 
that  part  of  the  Atlantic  ocean  which  is  near  Brest ; — 


Keilurtioa 
<»f  all  the 
of 

rctaril  to 
one  local- 
iiy. 


Tlie  values  of  a from  the  heights  agree  aa  well  as  we 
cuji  expect.  The  only  sensible  disconhince  I*  that  of 


P!a«. 

XuRtber  uf 
hoars  oc- 
cupird  hy 
of 

tide  fruiQ 
nm(. 

t'or- 

IVBpOIKliOK 
correcliuo 
to  m. 

Cur- 
rectenl 
value  uf 
m from 
liiiitfk. 

Cor- 
r*et<'J 
value  of 
m from 
height*. 

fircat  • . . 

tlh.  Om. 

0®  O' 

22*»  tr 

18»  20' 

Lomlon  . , . 

16  10 

-8  15 

45 

17  45 

Lircrpool  . . 

; 40 

-4  0 

20  15 

16  30 

Bri*tol  . • . 

3 3U 

-1  iO 

26  40 

18  .10 

l)uitdc« . . • 

10  50 

-5  30 

17  10 

14  SO 

Fordmoath.  . 

7 52 

-4  0 

22  30 

Fiyaiomh  . , 

1 45 

~1  0 

24  45 

Sh«*cm<*«»  . , 

11  51 

-7  30 

26  0 

lA'*  to  combine  with  tbc«  U»e  ralue  of 

«.  n^uced  from  the  obwmuJotu  of  height  at  Uith.  which  are 
tatmUird  in  the  Report  of  the  lltli  meeiinrofthe  BriiWi  A«o- 
the  warn  of  rapUnatlon  of  the  ubie, 
and  the  apparent  inference  from  it  u it  standa,  that  the  bighcat 
I « prrettUt  ayaypjr  (centrary  to  uniTcml  experience),  h*»e 
not  Tcnturrd  fo  uae  it 


Dundee,  where  the  result  is  deduced  from  the  oWr-  Tidcaand 
vations  of  a single  year.  The  values  of  a deduced  'Vaee*. 
from  the  times  cannot  be  marie  Ui  agree.  *7^ 

(544.)  Now  u little  considcraliun  will  show  that  the 
amount  of  a cauiml  po>^ihiy  he  explainer!  by  delay  in  ,on  erf”* 
the  transmission  of  the  tide.  The  smallest  value  of « Theory  and 
imjdics  a delay  of  29  hours  ; while  it  will  ap|>ear  that  l^baerra- 
ihe  li'lc  at  (he  Cn|>c  of  Good  Hope  Is  earlier  bv  only  15 
hours,  uml  that  at  Cape  Horn  by  a still  smaller  qiiou-  * 
lily,  tlnui  tb.’it  at  Brest;  uml  thus  it  would  M^em  that,  8ub«ec.  3. 
e\en  in  the  M>uiherii  sea,  where  no  reason  for  delay  of  the 
tide  can  lie  iiuogimNl,  it  has  airiMcly  been  delayed  at  ****‘"  ^ 
least  14  hours.  Puniug  this  aside,  we  sliall  once  *fjj® 
state  our  comiclion  (hat  (he  apparent  delay  arises  poiitUnw”f 
entirely  from  friction,  as  explained  from  theory  in  (459.).  the  Sun 
We  may  remark  that  the  expression  there  found  has  the  Moon- 
same  sign  whether  the  deixh  of  the  nea  be  greater  or 
less  than  14  miles.  We  do  nut  deny  that  it  is  possible  The  rciiinl 
(o  expluiii  the  same  thing  by  the  interference  of  two  canuoi  be 

tides  with  nearly  opposite  pha.sps,  of  which  one  has 
sutTered  no  relardatkm,  and  the  other  a small  relarda-  i^n*mU- 
tion ; and  that,  in  (he  iiistajice  of  Brest,  two  such  •Ion  <>f  the 
mingling  tides  may  be  producetl,  one  from  8.  to  N.,  and  tide  from 
the  other  from  E.  to  W.  But  the  other  explanation  is  so  ^««th- 

much  more  natural  that  wc  shall  a<lhere  to  it.  lUt^ex^ 

(545.)  But,  UM  Wf  have  one  system  of  values  of  a r!aiti<-d  by 
given  by  the  heights  of  tide,  and  another  given  by  the  ftlciion. 
times,  it  may  be  i.sketl  which  is  (he  true  one?  We 
answer,  without  doubt,  that  givew  by  the  heighla.  Vie  The  mloe 
have  shown  in  (462.)  that  local  circumstances  do  not  of  reurd 
alter,  except  by  a constant  quantity,  the  times  of  high  **  *>® 
water  for  a given  range  of  tide,  and  therelbre  do  not 
alter  the  day  of  highest  lidc(upon  which  a»aa  deduced 
from  the  heights,  dejiends) ; but  in  (463.)  it  ap^icars  lermloed 
that  local  circumstances  do  alter  (he  day  when  the  tide  I’T  tke 
occurs  at  mean  lunitidal  interval,  or  do  alter  the  lime  **^V*^^ 
for  which  the  relative  positions  <rf*  the  sun  and  moon 
are  to  be  used  in  computation  of  the  time  of  tide.  They 
may  l»c  ex|)ected,  therefore,  to  alter  it  ditfereiitly  in 
diflermt  ports,  and  thus  the  discortlunce  of  values  of  a 
in  the  first  column  is  exidained.  H is  remarkable  that 
the  dilference  between  the  time-values  and  the  height- 
values  of  a IS  less  ut  the  two  most  open  jwrts  (Dundee 
and  Brest)  than  nt  any  of  the  others,  os  might  have 
been  expecteil. 

(Mfi.)  It  is,  however,  worthy  of  remark,  that  all  the 
time-values  of  a are  greater  (hau  the  height-values. 

This  implies  (hat  (he  efTcct  of  ihe  local  circumstances  is 
u|)))o^ite  to  that  assumed  in  (463.),  and  therefore  that 
the  great  tides  travel  more  slowly  from  the  sen  than  the 
small  tides.  We  cannot  venture  positively  to  explain  Nature  of 
thus  but  we  may  suggest  the  following  consideration  the  difler- 
fbr  the  reader’s  Judgment.  Before  the  old  London 
Bridge  was  removed,  the  higlier  pas-snge  of  small  tides  J^txrO* 

WTis  materially  obslructe*!  by  the  sterlings  of  (he  bridge ; irrmincd 
that  of  prreal  tides  much  less.  The  small  tides  w ere  tisim 
therefore  nearly  similar  to  tides  in  on  interrupted  hflvku 
can:il,  in  which  the  time  of  high  water  is  the  same  as  . 

that  at  the  sea  (^7.) ; while  the  large  tides  partook  pr^’bu” 
of  the  nature  of  tid^  in  an  uninterrupted  canal,  and  rvplaiu- 
ihe  time  of  high  water  up  the  river  was  progrewtive.  •«'»nofit. 
Similar  considerations  may  apply  to  (he  other  jiOiis. 

quantity  ® is  aoinelimes  called  (he  retard,  urn!  the 
time  iu  which  the  .Moon  moves  through  that  angle  from 
the  Sun  is  called  the  aye  of  thr  tide. 

(547.) 3rd.  Onthcagreementofthe lawsoftheob‘«md 
oemimenstrual  irregularities  with  those  given  by  the  tor- 
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Ti^  iitxl  muito.  repirtl  tu  ihe  limcM  w<r  may  Mate,  thal  fur  between  the  Moon*H  transit  over  the  meridian  at  l^ndon  Tide*  and 

Wave*,  those  peaces  for  which  the  enm|iurixm  kasbeeit  madewith  and  the  time  of  hUfh  water  (tillered  only  »o  as  to  adapt 
, _S*  , , t 1 it  to  Ihe  value  of  a=r3*/'' as  above,  instead  of  30*  which 

S^.  Vrn.  the  values  of^  ami  « peculiar  to  those  places,  the  Lubbock  has  used.)  ami  we  copy  from  the  Phiio- 

HKrccment  w p»rf«'t.  We  subjoin  a Table  aimilar  to  "/t'ocai  Tmajoeboni,  1^,  Mr.  WbeVell  s table  of  the 
Theory  sad  >lr,  Lubbock’s,  of  observed  and  computed  intervals  observed  and  computed  intervals  for  Liverpool. 

Obserra- 


ItflM  uf 
Ti'lrh 

SubMC.  3. 
Ou  ihc 
leSWS  of 
the  Tidtrs 
for  TarytOfr 
|XMiUoa«  of 
Iht  Kun 
and  Mcmui. 


Observeil  and  computed  values  of  9 for  I^mdort ; the  computed  values  liein^  found  by  the  second  formula  of 
(535.),snpposinp^^  = 0-31SR7,  a=32°,  X (in  tinie)=l''.25".35*. 


Solsr  Time 
uf  !Uuo«*k 

Tisaatt. 

»l  MlMH'lt 
Truntit. 

at 

High  Water. 

IW  — • 

— 

Cnrapute*) 
Vahie  i>f 

ta  Tiow. 

Computed 
Vai«i«  af 
( 

io  Time. 

Ot'wrtrd 
Value  of 

iu  Tim**. 

h 

m 

t 

» 

' 

• 

« 

ni 

s 

h 

m 

• 

h 

m 

0 

0 

0 

0 

1 

0 

329 

0 

+.11 

42 

1 

57 

17 

57 

0 

.30 

7 

30 

8 

30 

336 

30 

+2^ 

50 

1 

50 

25 

50 

1 

0 

15 

0 

Ifj 

0 

344 

0 

+ 17 

16 

1 

42 

51 

1 

42 

1 

.30 

—22 

30 

23 

20 

351 

20 

+ 9 

20 

1 

34 

5.5 

35 

2 

0 

30 

0 

30 

50 

358 

50 

+ 1 

18 

1 

26 

53 

26 

2 

30 

37 

30 

38 

20 

6 

20 

- 6 

59 

1 

18 

36 

18 

3 

0 

45 

0 

45 

40 

13 

40 

— 14 

50 

1 

10 

4.5 

11 

3 

30 

52 

30 

53 

10 

21 

10 

-22 

T2 

1 

3 

3 

3 

4 

0 

60 

0 

60 

30 

28 

30 

-29 

30 

0 

56 

5 

U 

56 

4 

30 

07 

30 

68 

0 

36 

0 

—35 

44 

0 

49 

.51 

0 

51 

5 

0 

75 

0 

75 

30 

43 

30 

—40 

42 

0 

44 

.53 

0 

45 

5 

30 

92 

30 

9’J 

0 

51 

0 

—43 

50 

0 

41 

45 

0 

43 

6 

0 

90 

0 

90 

30 

58 

30 

-44 

18 

0 

41 

17 

0 

42 

G 

30 

97 

30 

98 

0 

66 

0 

—41 

18 

0 

41 

17 

0 

44 

7 

0 

105 

0 

105 

30 

73 

30 

-33 

38 

0 

51 

57 

0 

52 

7 

30 

l}2^ 

30 

113 

10 

81 

m 

—20 

20 

5 

15 

5 

8 

0 

120 

0 

120 

50 

88 

50 

— 2 

50 

22 

45 

1 

23 

8 

30 

127 

30 

128 

20 

90 

20 

+ 15 

7 

40 

42 

1 

39 

9 

0 

i:i5 

0 

136 

0 

104 

0 

+ 29 

34 

55 

29 

1 

56 

9 

30 

142 

30 

143 

30 

111 

30 

+ 39 

IS 

2 

4 

53 

2 

5 

10 

0 

150 

0 

151 

0 

119 

0 

+43 

46 

2 

9 

21 

2 

10 

10 

30 

157 

30 

158 

30 

126 

30 

+ 44 

20 

2 

9 

55 

2 

to 

11 

0 

16.5 

0 

IG6 

0 

134 

0 

+ 42 

0 

2 

7 

35 

2 

8 

11 

30 

172 

.30 

173 

30 

141 

30 

+37 

34 

2 

3 

9 

2 

3 

Compari* 
ftonofthro- 
rctinl  Unr 
and  oi> 
•rrred  law 
of  •emi* 
nenatmal 
iacquali* 
tJea  of 
tine. 


Observed  and  computed  values  of  fl—X  for  LlverpiMji,  supposing  ^ = 0*'t7666,  and  a — 2(*.I5'  nearly. 

{Note. — Our  ct  is  not  the  same  quantity  as  Mr.  Whcwell’sa,  Philotofjhuai  Trunsaetiims^  1936,  page  B.  Mr. 
VN'hewell  uses  a as  the  correcliim  lo  ihc  Moon's  distance  from  the  Sun  at  the  time  of  transit  preceding  the  tide ; 
ours  is  the  correction  to  the  Moon's  distance  from  the  Sun  at  the  time  of  hif^h  water.)  X for  Livcrp<»o!  is  1 6**. 


Solar  Tiine 
of  .Moon’a 
Tranait. 

Com^iuied 
Value  of 
/—X. 

Obw!(Tt<l 
Value  of 

Solar  Tima 
of  Muon's 
TVanait. 

Cumpute)! 
ValtM  of 
X. 

Ohservrd 
Value  of 
/—X. 

h 

m 

m 

■ 

m 

a 

h 

m 

m 

a 

in 

0 

30 

+ 12 

16 

+ 12 

12 

6 

30 

-25 

8 

-25 

U 

1 

30 

— 4 

7 

— 4 

36 

7 

30 

+ 9 

2 

+ 9 

6 

2 

30 

—20 

6 

-20 

0 

B 

30 

+ .36 

28 

+ 36 

36 

3 

SO 

—34 

0 

—33 

54 

9 

30 

+ 44 

20 

+ 43 

36 

4 

30 

6 

-42 

48 

10 

30 

+ 39 

40 

+ 39 

48 

5 

30 

-42 

40 

—43 

12 

11 

30 

+ 27 

36 

+ 20 

6 

It  would  licarcely  be  |M>s.sible  to  obtain  closer  apjee  • representing  the  obM.*rverl  values.  The  same  form  pre> 
ment.  In  figure  fil  we  have  represented  the  values  of  clsely  U given  by  the  observotloas  at  other  places;  we 
6 — X for  London  by  the  ordinates  of  a curve,  the  ab-  leave  to  the  reader  the  tusk  of  laying  down  that  for 
sci<^  representing  the  solar  lime  of  the  Moon's  transit.  Liverpool,  and  we  refer  him  to  the  Phiiogophicai  Trans- 
Tlie  dark  line  is  the  curve  representing  the  values  of  ar/idar,  page  19,  for  the  curves  of  six  different 
9— Xcoinputoil  from  theory,  and  the  dotted  line  is  that  places. 
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Ti*)***  fttld 
W«Te«. 

Dlflerenc* 

Irtwccn 

^’al|iplr 

mrnt  itnil 
Corrcclcd 

l>ubU«h« 

mimt. 


C’nmpnn* 
«au  of 
thi*orcltcal 
nii<l  ob> 
jpnreil  law 
tif  •Pini" 
inrRMruat 
ineqinli* 

t--«4  uf 

hct^'hu. 


(34$.)  We  may  now  poinl  out  the  difference  between 
the  vulffjr  Kftabiiihment  of  which  we  have  spoken  in 
(2.)  anti  (497. )i  »*‘d  Mr.  Whewe!l‘»  C^rrrled  Kntabiuh- 
ment.  At  London,  for  instance,  the  vuljrir  Establish* 
inenl,  taken  from  the  table  above,  would  be  1^57", 
But  the  mean  interval  between  the  Moon'*  tnuniit  and 
the  time  of  hitfh  water  i*  1*23“  33*;  and  this  i*  the 
Corredeti  E'tahlitkmf^t^  differing  31*  from  the  other. 
It  is  better  for  adoption  a*  a mulbemutical  element, 
liecause  it  expresses  a simple  quantity  (namely,  the 
delay  of  burh  water  after  the  M<x»n’*  transit,  supposinfi; 
no  Sun  to  exist);  and  it  is  better  for  practical  use, 
because  it  differs  less,  upon  the  whole,  from  the  real 
interval  on  any  day,  than  the  vuljfar  Establishment 
doe*.  Thus  at  London,  If  we  roughly  computed  the 
lime  of  high  water  with  the  interval  1*  37*  from  Moon's 
iruiwli, we  ml^ht  sometime*  be  1**  15"  in  error;  if  we 
useii  1“  26",  we  should  never  be  more  than  4 1"  in 
error. 

(549.)  M'lih  regard  to  the  height*,  It  i»  powibic  to 
use  such  constants  in  the  second  formula  of  (535.)  as 
will  give  a very  close  approximation  to  the  observe*! 
heights.  Thus,  for  the  representation  of  the  height*  of 
hi'dv  w'ater  at  Liverpool,  Mr.  Whewcll  has  u-^l  the 
values  M'  = 6*872  feet.  S'=2‘74  feel.  (appli- 

cable to  the  Moon*  distance  from  the  Sun  at  the  pre- 
ceding transit),  and  has  sublracle<i  from  the  result  of 
the  computation,  the  constant  7 ■ 19  (the  mean  of  all  the 
computed  numbers).  This  he  compares  with  the  dif- 
ference between  csich  of  the  heights,  and  the  mean  of  all 
the  height*,  tw  mcusureii  from  a certain  fixetl  point.  The 
result  Is  as  follows:*— 


A V E 

S- 

Solar  Tima 

«f 

DifTttrtinre  of 

«ompute«l 

oliwrvvd 

Traatit. 

hvight  frou 
ma«o. 

lwt(d>t  frjrn  ' 
mean. 

h m 

F*et. 

Feet. 

0 30 

*f2-35 

-I-2-35 

1 30 

•f2-,35 

+ 2-39  ! 

2 30 

4- 1-83 

+ 1*88  1 

3 30 

+ 0*84 

+0*90  1 

4 30 

—0-48 

—0*38 

5 30 

— 1-89 

-1  78 

6 30 

—2*90 

-2*91 

7 SO 

—2*1)0 

—2*94 

R 30 

-1-89 

-1*85 

9 30  : 

—0*48 

—0*38 

10  30 

-h0*84 

+ 1*04 

11  30  1 

+ 1*83 

-M*81 
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Tiie  agreement  I*  good,  but  it  has  lieen  obtained  ouly 
by  taking  for  M"  a quantity  which  shall  make  a good 
agreement,  and  not  by  taking  it  from  the  range  of  the 
tide.  To  make  an  equally  pmd  agreement  for  the 
heights  in  the  London  tides  (/%//.  Trans.^  1831,  page 
390),  it  is  necessary  to  use  a value  of  M''  much  *«inaller 
than  that  used  by  Mr.  Lubbock,  so  that  the  value  of 
S" 

^ is  unreasonably  large.  But,  for  the  reasons  men- 

tioneti  in  (510.),  we  do  not  think  this  important.  In 
figure  62  we  give  the  curve  representing  the  seniimen* 
strual  inequality  ofheight  fur  London  ; the  abseiKsa  U 
the  Muon’s  solar  time  of  lransil,  and  the  ordinate  is  the 
height  of  high  water  abov^  a fixed  point. 

(550.)  We  now  come  to  the  corrections  in  these  semimenstruul  formuts  depending  on  the  varying  declinations 
and  varying  distances  of  the  .Moon  and  Sun.  And  first,  the  correction  for  the  Moou's  dcclbiution.  The  term 
which  the  equilibrium-theory  gives  for  correct  Ion  of  time,  (34.)  and  (56.),  is 


360" 


M,S,  .s.in2.nt— r 


(sin’/i— sin*  A) 


V (.M*4S*  .co82*m— *)*cos*A 

and  that  for  correction  ofheight,  (53.)  and  (36.), 

M *+.VLS.  .cos2.m— r - • i.x 

^3 * ^ * * (sill*  ju— sin" A) 

^{M/+2.M.8.  .cos2.m— r-h8.*}cos'A 

where  the  whole  height  i»  represented  by  3 ,/{M/+2M.S.  ,CM2.m-,  + S/J.  Heiep  U the  Moon’,  declina- 
tion, and  fi  and  m— i are  to  be  taken  for  the  time  of  the  tide.  The  theory  ofwivcjs  (419.),  (449.),  and  (452.), 
■ makes  M\eral  important  mollifications  in  this  eapression.  First  p and  m-,  arc  to  be  taken  for  a time  anterior 
bv  a effiKfonf  quantity  p,  (Ij2.)  and  (459.),  (not  by  a quantity  which  makes  a constant).  This  quantity  p,  for 
Brest  is  about  36  hours,  for  Lomhm  52  hours,  for  Liverpool  44  hours,  and  for  Bristol  40  hours.  Secondly,  in 
, computing  the  retardation  or  its  tangent,  or  0-A  (the  cipression  which  in  (535.)  we  have  found  it  iiceei«ary  to 


finr™!!  * formula 

ddcliniliou 


360- 


vnrrecUons 
of  lioivs. 


(S, +T).sin  2.W— f 


» M*  + N+(S,  d-'f)  cos  2.m— ^ 

and  in  computing  the  height  from  the  formula  

. cos 2 . m -»  + S.'+ (2M.  + 2S.  .cos2.m-<)  N + (2S,  +2M.  .cos  2.m— «)T}, 


wc  must  increase  2m  further  by 


n1»*f 
n"h'-  gi 


w*.bin  2lt  (w=abliquity  of  Moons  orbit  to  e<]uator,  U — Moons  longi- 


tude or  right  ascension)  ; and  for  M + N,  so  far  as  depends  on  declination,  we  must  jiitt 

•'■{'-7^5 -.7^) 
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M.{ 


1 + 


COS*  ^ 


M*  — M ^1 — and  thia  expressiun  is  ihtrefure 


siir^ — MO*  A 


cos*  A 


Tlu-«foroN=-.M.(l--,|^) 


}■ 


Alj«>,  putting  2m'  for  • 


n'lH 


sin*;i->-ln*  A 
cos*  A 


n'*b‘— f//t 

■11(1  Muiin.  and  cos  is  to  l»c  chan^l  to  cos  2« 


»*.sin  2//, sill  2.m— j is  to  be  chanj^'d  to  sin  2m — 2s  + 2V=»in2.m— s 


2«  + 2»h'=c<’s  2.m— f— 2m'.rin2m— s.  Omit* 
tinj?  therefore  all  variolions  depeiidinpr  on  the  vnryinp  distance  and  dcclin  dion  of  the  sun,  and  all  except  thc«e  of 
declination  of  the  moon,  we  liave  to  compute  the  time  of  tide  oiler  tramit,  or  fl— \,  hy  the  formula 

^860’“^  Sj  fsiii  2.  m— s + 2m^clw  2.m — j} 

M,  +N  + S*  (cos  2.m— s— 2w'.sin  2.m— s} 
or  {expandings  to  the  first  power  of  N and  2m'),  by  the  formula 


360- 


S^.Mti  2-in— « 

M*  + S,  .cos  2.m — s 


300' 


.=i  “ .2m' 


^ .cos  2 . m — s + 2 . m - 


(M*  +S*.cos  2.m— s)*  * (M*  +S*  .cos  2.  w— s)* 

and  puttin{f  for  X an<l  m'  their  values  ^tave  fur  the  «:ecoufl  aiul  third  term,  which  constitute  the  declination- 
correction  of  time  of  high  water. 


3^J  nliV 

" IT  U'*b*-^‘ 

f 2n'\iU  ^sin* 
+ 1,*  n%‘^gk) 


« • nil  M*S*,cos  2.m— j + S^* 

«M*.Mn  2lt.  - . *- 

(M,  +8^  .cos  2.  nt  — j)* 

p— siii*A  M^S^.sin  2. 
cos*  A ’ (M, -I  S, 


r 1 


We  proceetl  now  toodvert  to  ihcbcariugof oh‘'ervaliuns,as  far  as  they  have  ycl  been  discussed,  upon  the«ie  terms. 

(551.)  The  first  term,  depending  upon  w"  sin  2//,  has  uul  been  cll^ite*!  from  obser>aliuns  at  all,  for  very  good  Oq^  i^rm 
reasons.  The  square  of  the  sine  of  dcclinaltou  Is  w*.‘iin*ff,  and  iherctore  w*^in  2/f  is  pnqiorlionul  to  the  increuso  hm  boon 
of  the  square  of  the  sine  of  dcclinnlion.  Now  Lapbee  gave  very  liMie  attention  to  the  times  of  tides;  and  more*  onnticd  in 
over,  in  the  di^cusvjoii  of  solstiiial  and  e<|uino\ml  obsci  valions,  he  confi:;e<l  himself  to  the  limes  liordering  very 
closely  on  solstices  and  equinoxes,  on  both  *ides  of  them  (480.),  &c.,  and  therefore  the  increase  of  the  square  of  * 

decHnulioii  could  not  appear.  Mr.  Lubbock  and  Mr.  Whewell,  though  they  have  ti^ed  observations  made  with  ail  liuus. 
values  of  declination,  have  unlbrtuiinlely  (from  inattention  to  this  theory)  classified  the  tides,  os  regards  declina- 
tion, only  by  (he  amount  of  declination,  grouping  together  the  observations  at  which  the  declination  wnsincrens* 
ingand  Ihii^e  at  which  it  was  dimini.shi:ig : in  the  mean  of  these,  therefore,  the  term  depending  on  the  increase 
or  decrease  of  declination  has  l>een  entirely  lost.  We  regret  this  much,  because  that  term  would  be  of  singular 

n’*b*f  ' 

use  in  giving  the  value  of  the  important  constant  ; of  which  w*e  shall  shortly  speak  further. 

(5S2.)  For  the  second  term,  the  observations  were  arranged  w-ilh  reference  to  the  declination,  (though  some- 
what complicated  at  Hrst  hy  the  introduction  of  the  calendar  month,)  and  they  arc  therefore  so  far  in  n tit  state 
to  compare  with  theory.  It  must  he  remarked  that  m,  .r,  and  p,  are  to  be  taken  for  the  immifg  place  at  a period 
anterior  by  that  constant  which  we  have  called  the  age  of  the  tide  or  p, ; and  therefore  iliot  the  interval  of  the 
time  of  tide  from  the  moon  s transit,  or  0—X,  ouglit  not  to  be  reckoned  from  the  Iasi  transit  of  the  moon,  but 
from  that  transit  of  the  moon  over  some  meridian  at  which  it  occurred  at  (he  time  p,  nearly  before  the  tide. 

Mr.  Whewell,  in  discussing  the  intervals  oftides  from  the  nearest  IransU  of  the  moon  at  London  and  Liverpool, 

(PhtL  Ttans.  1834  and  1836,)  found,  besides  terms  multiplying  sin  2.  m— *,  terms  of  (he  form  132"(sm*  A — sin*^) 
for  London,  and  94**.  (sin*  A -sin*^i)  for  Liverpool.  Tlicse  terms,  not  at  first  understo<Ml,  ore  a singular  proof  of  ilie  tinn  ofs 
theory  as  regards  the  necessity  of  referring  the  interval  to  a tramdl  earlier  by  the  age  of  the  tide.  For  the  inooirs  ve-  difRculiy 
, cos  obliquity  , . , cos*  A ...  , ...  * priKtuceU 

locity  in  rightasccnsionsvel.in  long.  X ' . , ,.  . =vcl.mlong,x  — -7— srvel.in  long,  x (I— sm*A +sin*u),  by  using  a 

^ cos*  decimation  cos  p nrong 

therefore,  supposing  the  theory  correct,  the  muon's  right  ascension  or  time  of  transit  would  he  itierraFed,  from  the  pl«»  of 
true  anterior  ejioch  to  the  transit  near  to  the  time  of  tide,  by  vcl.  in  long,  x age  «f  tide  x ( J — >in*A  +sin*p)  or  by  mono, 

a X (1— sin*  A +sh'V)  * of  which  the  part  that  depends  on  declination  is  «x  ('•in*p— sin*  A)  ; and  therefore  the 
interval  from  that  transit  to  the  tide  would  be  increaiwd  by  a (mh*  A — stn*u) ; which,  with  the  values  above  for 
a,  gives  for  London  128"*  (sin*  A — sin*p)>  ami  for  Liverpool  al>out  80”  (sin*  A — &in*p ),  (rderring  the  end  of  «,  in 
Mr  WhewoH's  manner,  to  the  place  of  the  moon  at  the  tran«t  precciling  the  tide ;)  the  agreement  of  w hich  with 
(he  quantity  deduccil  from  observation  is  very  close. 

TOL.  v. 
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(rjT>3.)  Tiic  {Scneral  cniniwrisort,  however,  of  ihc  rwultn  f.jr  <lecIi'iuli:m*correction  of  limes  i]e«1uced  by  Mr, 
^VTiewell  {^Phxtinophioil  Trantactiofi^y  IM4,  IS.'W,  lsJ38)  with  ihe  icrin  jfivtn  by  ihcory,  is  nlnuwl  impracticable. 
' \N  licrc  ihe  tide  ou^lit  to  cumpAreil  with  a transit  uf  the  iiiuim  earlier  by  two  (lays,  it  in  esidetitly  utisafc  to 
altenipl  to  u«c  results  deduced  fnMn  cumptriMiii  with  a transit  uu  the  stme  day,  e>^pcci  tlly  for  un  element  which 
chun|^  H»  riipidly  ns  decUiiatjon,  and  mure  particularly  as  one  term  who-e  iiilluetico  would  probably  then  be 
M.‘nsil»le  is  entirely  nriflected.  Tliis  considerutiu.i  excludes  all  but  the  inVk>ti|rjlion  in  Piiihisophieal  Trant- 
artion^,  lF3i^.  lu  that  piper  Mr.  M'hewrol!  hxs  ff-unc  thruu;;h  the  labour  of  rcduciii:?  two  years'  ob'ervulious  at 
Dt  istol  by  rcterence  to  three  ililferent  transits  of  the  moou,  (a  process  which,  with  proper  nianafcemenl,  would 
pvc  the  results  depending  on  the  chanty  of  the  miran’s  declination  and  chouse  of  the  muoii’a  elliptic  inequality,  which 
wc  are  mm‘Uus:)  mtd  he  finds  thot  the  fame  transit  (B),  to  which  it  is  necessary  to  refer  for  Hcmi-menstrual 
inequality  ofheisbtt  trive  a declitiotiou-carreelion  asrvetug'  •jfntrufly  with  theory.  But  how  nearly  this 
a^ccrnrnl  bolds  is  not  explained.  Our  theoretical  term  Li 

3fiO"A  yinV-sin^A  M, S, .sin.a.m— r 

.r  V co.'i  ' (,\I. +S..c«,2.m^)'’ 

Mr.  M'hfWeirH  has  the  form  + a factor  X s — 12^)*  < bcins  a (lerimlical  function  which  Ls  positive  when  its 

arsumeiit  is  less  than  12^  and  nep^tive  when  its  arfrumeut  is  between  12*  uad  24%  tuid  has  fiir  maximum  and 
iiiiuiimiin  values  4>  1 and  ~1,  these  values  occurring,  the  first  U'fnrc  6*  in  the  arg^ument,  and  tlie  .second  afier 
18%  (Thi‘  appears  clearly,  from  the  iuslaiice  p.  239,  to  be  the  nature  of  the  curve.)  X.iw  this  law-  apjees 
well  with  that  of  the  ihcory.  Tlie  ficrior  U +0*  for  decliuutioa  24’ and  —"'•for  dccliuutioii  7®;  or  the  ditference 

for  dccl.  24’  and  dccl.  7°  is  I3'^.  But  if  from  the  theorelic.il  tcrni  we  compute,  with  ^'  -=0*394,asfoundfrom 

the  times  at  Bristol  (537  ),  the  maximum  value  of  that  term  (nccurrinir  when  2.m—s  = 129  ),  wc  find  the  dilTer- 

(2-/b*/  \ 

1 ."rz T )♦  Are  wc  to  make  ihli  equal  to  IS"", 

«'*b'— ^1*  f ^ 

and  to  infer  from  it  that  ^ is  |erc-aier  (hiii  n''b%  or  that  (414.)  the  depth  of  the  sea  is  ffrwXer  than  14  miles?  We 
think  not.  C'alcuiatioub  on  the  ei|uilihriuni<theory,  ossumini;  (he  received  mo.ss  of  the  moon  (33.)  and  (3.7.),  prive 
for  thcproporlion  of  the  miKni’selTccl  to  the  sim^  efleci  0'59fi  : 0-271,  or  1 : 0'45  nearly  ; and  the  only  way 
in  widen  wec.ui  explain  the  ruidii^;  uf  ihal  ratio  lu  the  proportion  1 : 0*304  Is  by  sU]>)M)!>i:ificn'*b*— to  be  positive. 
(455.)  A coutradictUm  of  the  same  kind  will  lie  found  if  we  use  any  other  supposition,  us  Laplace 'i, : but  will 
the  rcslucerl  oWrvations  justify  us  in  drawing  any  theoretic.d  deduction?  We  scarcely  think  that  they  will. 
Indc|>cndenlly  of  the  general  omission  of  sle|«i  of  the  reducibm,  we  may  rem  trk  that,  as  ap\M*ars  from  Mr. 
Vl'howell'ts  desoripliun  of  the  inmle  of  reducincr,  (extracted  iu  494.)  the  me.-ins  of  corrections  were  ;<upposed  to 
apply  to  the  mmis  of  declinations  insteml  of  to  the  means  of  the  M|uares  of  declinations.  This  error  cuiiuot  fail 
to  injure  the  whole  deduction. 

(554.)  The  declination-correction  for  heights  will  be  thus  found.  I:j  the  exprossLm 

V|M,*+2M^S..cos2.~r+S/+(2M.-l-2S,.co:s2.“r)N}, 

(53.),  (56.),  and  (53.7.),  omitting  T,  we  arc  to  pul  Ci»s2.ni— r — 2i//.siu  2.m— f for  cos2.nt— /»  uutl  thcu  to 
expand  to  the  first  po.urof  m'  and  N.  Thii  gives  far  the  wutll  terms 
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Formule 
f'<7  lunar 
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t(oQ.<ur- 
rertioti  of 
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- 2w‘  - 


M . S. . fia  2.  m — t 


+ N- 


4-S^.co»2.m  — r 


VIM/  + 2M,S,  cos2.m-r  + S/}  .^[M/-l-2M,S,.cos2.m-j4-S,'} 

or,  restoring  for  m'  and  N their  values,  the  small  terms  are 


«'bV  . -MiS^.sin  2.m— r 

— T^w'sinjWf. — _ 

n'*b'-jA-  V{-'*/+2M*S,.cos2.m-r+SJ) 

cos 2.^7^  / _ 2n%*I  \ 


sin*/i— sin*A 
cos*A 


Laplkeo't 

dcaiKtiuti 
of  the  jusM 
of  the 

f/om  J«> 


Now  tlie  first  of  tbcfw  terms  has  been  neglected,  fur  the  same  reasons  wlucli  wc  have  a.ssigncil  in  (551,).  The 
treatment  of  the  second  term  by  English  mathcmaticiaus  has  been  unsatisfactory,  in  the  same  manner  us  that  for 
the  tlccliiiation-correclioti  <if  times.  Moreover,  as  the  whole  range  luis  not  bceji  obserusl,  except  at  Plymouth, 

2'i'bV 

it  can  generidly  lend  to  no  result  as  to  Ihe  value  of  I — and  at  Plymouth  the  two  phases  (high  anti 

low  water)  appeor  to  de|)end  uiain  such  dilftTcnt  laws  that  we  cannot  use  the  vuriatious  for  high  water  only  in 
conjunction  with  the  whole  range. 

(555.)  l^plocc'ft  deduciiun.s  fiir  the  whole  ranges  of  tide  at  Brest  are  mi  important  that  wc  must  devote  a few 
words  to  them.  ' Tlic  pro|iortinn  of  the  small  lertn  above  to  the  whole  mean  range  is 


M,'-h2M4S,.cos2  m — • / 2«Vf  % i 
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Now  Lapluce  hm!  found  , as  we  Have  evplaiueil  (530.)  ; and  u-ii»fr  this  v.i!ue  wiili  iHe  vulucaof  m— < end  ^ 

f Hi  ihe  obwrvntions  which  he  discussed,  and  comptirinj  the  ditfcreDce  of  the  ohM^rved  rnnsea  when  ^^=0  and 
’ ^=23*,  and  the  ratio  of  that  difference  to  the  whole  range,  with  the  formula,  he  obtained  u value  for  rarrec* 

1 — and  thereforp  ftir  " ^ ^ or  for  — r.  It  U evident  that -y  = number  of  lunar  days  in 

n'V—jJk  n k t ^ 

3 •• 

, , . , , , »/*h  n*b  / solar  dav  V , . ^ .r  i .•  i 

^ moon  s sidereal  period  ; that  — * — ~\|uunr  d- ) / ^ projiartnm  of  ceiitnfug  il  iorce  at  the  erjuator 

k ^ ^ 

- to  gravity  ; and  that  w a constant  which  in  our  iheor)’  represents  the  proportion  of  the  depth  of  the  sea  to  the 

earth's  radius.  Thus  a constant  in  Laplace's  theory,  analogous  to  the  <!eplh  of  the  ^ea  in  our  theory,  was  found. 

' Then  using  that  constant  in  the  fraction  di<u«sed  in  (433. ),  he  finds  that  the  proportion  of  the  mo<m's  elfeel  to 
the  sun's  has  been  inerenaed,  in  constsjuence  of  this  value  of  the  depth  of  the  sea,  in  the  ratio  of  4 : 5.  (In  his 

•M  M*  5 M'  . M'' 

first  investigations  he  had  found  the  ratio  to  l>e  10  : 11.)  That  is  to  snv,  or  ^ — - . - , , Xuw  *—  i-j 

o 4 S S 

known  from  the  Eemimen.-trual  imsjiiniily  ; theTpfnre  -^7  isk;mwn  ; and  (I  V) 

.M*  _ M (Sun’s  di-lance)* 

S'  (.Mioon'sdistance)*  * S * 

and  the  sun's  and  moon's  distances  and  the  sun’s  mass  arc  known,  therefore  the  moon's  mass  is  known.  Thus 
Tiaplace  found  for  the  moon’s  mass  a value  very  nearly  — y-  of  ihe  eitrth  a ma«^. 


It  is  to  be  rcfinrkcil  ihnl  Laplace's  expressions  are  more  complicated  because  (as  Is  evidently  nece«o;:*ry  for 
accuracy)  he  combines,  with  these  considerations  applying  to  the  moon’s  dectinniion,  analogous  CDnsideralions 
applying  to  the  sun’s  declimiiinn.  Moreover,  l^iplace  does  not  nveribe  the  alteration  of  the  propirtinn  of  effects 
to  the  depth  of  the  sea,  (his  own  theory  not  admitting  of  a Milution  m>  general  as  to  exhibit  ihat  effeui.)  but  to  the 
assumed  interference  of  waves  coming  by  different  channels.  Kul  the  expressions  introduced  are  cvactiv  (he 
some.  3Ve  cannot  sufTicienlly  admire  the  union  of  sagacity  and  ingenuity  in  this  proce&s  ; the  trogucity  of  per* 
ceiving  (bat  the  elfects  would  not  be  proportionale  to  the  forces,  but  would  also  dc]iend  on  the  periodic  limes  of 
the  forces;  and  the  ingenuity  of  inTeiiting  a conceived  combination  of  circumstances  which,  maihemaltcully 
speaking,  would  account  for  the  di^ereiice  of  proportion  and  would  afford  means  of  calculating  it,  but  which 
proluibly  were  not  the  grounds  of  his  original  conjecture,  and  which  can  scarcely  be  supported  as  applicable, 
locally,  to  Brest.  >Ve  do  not  at  all  imagine  that  Laplace  believed  in  his  hypothesis  of  two  canals. 


Cirrce-  (336.)  Wc  shall  uot  delay  long  on  the  corrections  for 
tious  of  the  moon’s  varying  parallax.  It  will  be  suflicienl  to 
height  and  gjyjg  ||„,i  conformity  with  (448)  and  (433.), 

tune  for  n «A 

rulUx  ***"  2 . m — # ou  ght  to  be  increased  by  — ^ e sin  A/ ; and 

that  instead  of  using  l+3ecosA/  a.s  representing  the 
factor  for  (he  eff'cct  of  (he  moon  depending  on  }mrul]ux, 

we  ought  to  use  1 + ^3  + -^—^^ecosAf.  Tlie 
® \ n *b*~  gk  ' 

former  of  these  terms  is  lost  in  all  the  investigations, 
for  the  same  reason  as  the  analogous  term  in  the  de* 
clination*correc(H>i)s.  lit  a discussion  of  the  Liverpool 


lHle*ubscrvalion.s,  {Phiiotnyhirat  Transaciinns,  1^36,) 
Mr.  WhewcH  found  that  the  correctioti  of  the  lime  of 


high  water  for  parallax  implivtl  that  the  coefficient  3^*, 
iiisleafl  oflteing  increa.sed,  wa.s  to  be  diminished.  But 
we  'ittach  little  imjiortancc  to  ihU,  as  in  that  discuHeion 
the  tides  were  compared  with  the  next  preceding  tran.dt 
of  the  moon,  and  the  parallaxes,  &c.,  were  taken  for 
that  transit,  inste:td  of  taking  one  long  betbre  it.  In 
the  liiitomphical  TiansocUons^  1838,  the  Bristol  ol>* 
servations  were  discussed  in  refinance  to  several  transits 


in  order  to  ascertain  which  gave  the  most  consiKteut 
resuitH  for  porullax-correclion.  The  result  was  that  a 
transit  later  than  that  which  represented  best  the  semi* 
mcii.strual  inef)ualily  and  the  declinatioii*corrcction  was 
necessary  for  the  parallax*corr(^tion.  But  this  con- 


clusion is  by  no  means  certain.  It  was  founded  upon  nifficultT 
the  consideration  that  such  a transit  made  it  unneces*  of  r«>m*  ^ 
f«ry  to  introduce  any  consUmt  muUiple  of  p',  and  P»dni? 
therefore  brought  the  obserx’ed  inerpialitv  to  a fiinn  "‘ih 
approaching  nearly  to  the  term  in  (54.).  but,  on  the  *muW  of 
other  hjuid,  an  earlier  epoch  (the  san>e  which  gave  best  oliserst* 
results  for  semi-menstrual  ineriunliiy  of  height  and  for  timi. 
dectinalion-corrcction)  exhibiteil  more  distinctly,  in  the 
magnitude  of  the  coefficient  of  the  variable  term,  the 
influence  of  the  parallax-correclion ; ami  this  ulotie  is  a 
strong  proof  that  the  earlier  epoch  was  Witer.  More- 
over. the  existence  of  a coustant  multiple  may  be 
accounted  for  by  the  supposition,  that  the  br|pV  tide 
correepoudingto  a larger  paraliax,  travellingfurther  up 
the  small  river  above  Brlsttd,  does  not  make  higli  water 
at  Bristol  so  soon  as  a Rmuller  tide  which  h almost 
stoppefi  there.  'The  law  of  the  variable  part  of  correc- 
tion obtained  by  Mr.  Whewell,  as  depending  on  the 
interval  of  the  sun  and  moon,  agreed  preiiy  well  with 
the  theoretical  law. 

(531.)  In  the  same  place,  >Ir.  Whewell  has  slated 
the  result  of  reducing  the  ob*erv«l  heights  of  the  tides 
ut  Bristol.  It  appears  that  the  same  age  of  the  tide 
which  repret»ents  the  other  in«H}ualities  is  proper  for 
this.  With  respect  to  the  agreemeni  of  the  law  of  cor- 
rection, ns  depending  on  the  moon  s distance  from  the 
sun,  we  can  prommnee  m»ihing  precise.  Mr.  Whewell 
has  however  stated  that  this  factor  is,  from  obseryationa. 
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Ti’W»nJ  nearly  constant ; ^vhich  agrees  wi»h  theory;  inasmuch 
tts  the  iheoreiical  term 

4.  S,  co«2.m  — / 

M/  + 2 M * S*  CO-  2 . m - « + S/} 

differs  from  1 only  by  » r|uanlUy  of  the  order  • 

S 

nnd  not  of  tlie  order  of  »,*-»»«  MrAVhewell  has staletl, 

M 4 

(55S.)  TliC  effect  of  |v:iral!a\  on  the  heifjhl  of  the 
tides  at  Brest  wa-  di»ciis-e<!  by  L-jjduce  in  the  follovr- 
iiic:  iii  inner.  From  the  discu-sioii  of  the  dectination- 
obseruitio’.is,  to  which  we  hate  already  alluded  (555.), 
n2iV 

he  tmili  the  value  of  the  quantitv  ~r^ r-  ile  then 

' n’b  — 17* 

sub-iiiuted  this  o.s  a known  quantity,  in  the  expression 

(3  4-  . f co%  A/,  and  computed  w lih  it  the 

«'*b*--^A'  I) 

rantfcs  of  tides  for  lnr;;e  parallaxes  and  small  parallaxes, 
and  lt»ok  their  difference-.  Thus  he  nhtuined  as  a emn- 
pute<l  number  repreMUitinif  the  lhe«»retical  sum  of  the 
differences  for  a certniti  number  of  observations,  M -52. 
Tlte  number  ncUiully  dcducetl  from  tbe  observations 
themselves  was  47'27.  Thus  the  ol»ser\ed  difference 
was  less  than  the  tbe<irelical  ditference.  Ihit  thU  theo> 


len^h  in  (46.),  (47-)*  (4^^-).  r*<'ttbnitis  the  expression  TiilMxj'.ii 

for  the  diurnal  tide.  The  rt^ader  %vjll  re.idi|y  under- 
stand  that,  upon  appl>  ing  to  these  terms  the  theory  of 
(439.),  modified  by  the  theory  of  friction  nearly  ns  in  c^piri-  * 
(45 1 .),  results  of  the  s ame  kind  but  with  different  con-  of 
slants  will  be  oblainesl  ; the  relative  effects  of  the  sun  Theory 
and  moon  will  be  aller^  in  a prc»portion  ilifTerent  from  Ob- 
that  of  tbe  alteration  iti  the  semi-diurnal  tide  ; the 

magnitude  of  the  tide  w ill  be  ilctcrminel  by  the  po-i-  

tioiis  of  ibe  biKlics  at  an  epoch  anterior  by  a dilTerent  Subtre.  3. 
<|Uantily  ; and  the  ab-olute  time  of  diurnal  bitch  water  the 
on  anv  day  w ill  bc.ir  no  di-tinct  rcl.ition  to  that  of  semi- 
diurnulhitdi  water. 


Lvjiliri*’# 

etinipnri* 

•nn  of 
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liicquality 
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rriimicor-  difference,  it  must  be  remarke«l,  depcmls  entirely 
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In  fact,  the  diurnal  tide  is  to  be  ^1” 


papiace  hus  chosen  to  use 
only  the  declinations  for  findiiijc  i • whereas, 

in  our  opinion,  Iioth  declinations  and  parallaxes  ou^ht 
to  hxve  been  used,  and  a value  of  that  quantity  ouirbt 
to  have  been  found  from  ibeir  combinniiuri. 

(559  ) Tlie  ibeoretical  law  of  tbe  declination  and 
|Kiralla\-corree1ions  (that  they  depend  on  the  Mjuare  of 
the  sine  of  di'clinalion  and  on  the  simple  difference  of 
dVroriVitjj  *^te  parallax  from  mean  parallax)  is  fully  proved  by 
oil  the  Mr.  \S*hcweIl  in  the  various  discu-sinns  of  the  thies  at 
maipiituilo  Ixmdon,  Liver{MKil,  and  Bristol,  to  which  we  have  so 
of di'clina*  referred.  It  may  be  inleresiinp:  to  the  reader  to 

remark  that  the  whole  difference  in  the  height  ofhitrh 
water  at  ].<ondon,  de|>ciidinfr  on  declination,  is  about 
six  or  ei^ht  inches,  and  that  de{HMulini;  on  parallax  is 
tiboul  one  fool ; and  that  at  Liverpool  the  correspond- 
ing'quantities  are  nearly  two  feet  and  three  feel.  At 
Bristol  they  are  greater.* 

(560.)  The  corrections  dependinpf  on  the  sun’s  de- 
clination and  parallax,  beiu(r  much  smaller  than  those 
fur  the  moon,  (both  because  the  absolute  cflWt  of  the 
K'e  suu  is  les-s,  and  because  the  proportionate  varbtions  of 

its  distance  are  le«.s,)  are  not  so  ca-ily  extracted  from 
ob.servaliuuH.  Rut  in  the  PJit/osov/ucti/  Trajjf'tr/innSf 
1836,  po|res  131  and218,  Mr.WhcwelUnd  Mr.  Lubbock, 
tukin^r  the  observations  at  Liverpool  and  Lotidun,  and 
subtracting  the  effects  duo  to  semi- menstrual  ituxjualily 
and  to  corrections  for  the  moon’s  declination  and  pa- 
rallax, have  obtained  those  which  depend  on  the  sun's 
place.  ITie  results  appear  to  agree  well  with  theory. 
Those  at  I^ondon  are  more  completely  workctl  out  by 
Mr.  Lubbock  (the  observations  being  referred  to  an 
earlier  transit)  in  the  PhiUiSiyphiral  Transaction^  1837, 
p.  97,  &c.  In  the  Ninth  ffe/wrf  of  the  British  /Ifro- 
ctn/fon,  p.  13,  will  be  found  some  results  us  to  solar 
corrections  deduced  by  Mr.  Bunt  from  the  observations 
at  Bristol. 

(561.)  17)c  second  line  af(44.),  which  is  considered  at 


..rjingpa- 

Wiirkcil  out  with  little  rofi-rcnce  to  the  semi-diurnal  nf 

tide.  the  Huu 

(562.)  In  (63.)  we  have  |Mnn1cd  out  the  way  |n  sad  Mnoo. 
which  the  diurnal  tide  shnwi  ii«elf  most  obvioM-ly,  by 
making  the  two  semidiurnal  teh's  ap}MMr  uiu‘<|uil. 

Muny  notices  i>f  ibi-<  kind  are  to  be  found  in  early  re-  q.v, 
cord**  (as  1‘liihwphical  Tramaetinnit  1668,  C’oleprt“--c 
on  the  tides  at  IMymnuth,  nnd  Sturmy  on  lhi»se  at 
Bristol:  16s  i,  Davenport  on  tho-e  ul  Tunkin  : 1776,a 
retiiark  ible  instance  of  their  clfecl  on  the  const  of  New 
llolltnd,  described  hy  Captain  Cook,  &c.)  In  the 
aamc  m mner,oh-erving  the  limes  as  well  as  the  heights 
of  tide,  it  h »x  lieen  extracltNl  from  Idler  tibservations. 

Thus  in  the  Philnu\i>hicat  Transactiin,  1836,  page  57,  Diamat 
A.C.,  Mr.  LubhiKik  has  found  that  at  Liverpool,  in  the  thl**** 
month  <if  J.inuiry,  when  the  moon's  transit  occurs  in  LiT«rpoou 
the  anenmon  at  any  time  before  8 hours  36  minutes 
r.w.,  «>r  ill  the  forenoon  after  8 hours  30  minutes  a.m., 
the  high  tide  which  preeetlcs  that  transit  is  greater  than 
the  high  tide  which  follows  it  by  a quantity  which 
v.iries  in  nvignitude,  hut  which  when  greatest  is  nearly 
a fool.  But  if  the  in;>on's  transit  ocenrs  at  the  opposite 
time  of  the  day,  the  high  tide  which  prccctlcs  that 
transit  Is  le«^  than  that  which  follows  it.  The  same 
rule  applies  to  Fehruiry.  if,  fn-tcad  of  9 hours  30 
minutes,  wc  take  7 hours  3U  minutes;  for  .March,  we 
imis|  take  6 hours  30  minutes;  for  .April,  3 hours  20 
minutes;  for  May,  0 hours;  for  June,  9 hours  in  the 
oppo-ite  part  of  the  day  ; and  s<i  on.  The  maximum 
difference  is  grcate.si  in  January  and  July,  nnd  lca.st  in 
April  and  October.  From  Ibis  it  is  plain  that  a c<m- 
sidenible  ]>art  of  the  diurnal  tide  depends  on  the  sun. 

In  the  middle  of  Jiumary  the  sun's  right  oacension  is 
19  hours  39  minutes  nearly  ; therefore  the  moon’s  right 
ascension,  when  her  transit  occurs  at  8 hours  30 
minutes  p.x(.,  is  4 hours  nearly,  and  the  diurnal  tide 
therefore  does  not  vurii-li  till  several  days  (5  or  6) 
after  the  nuion  has  crow«sl  the  equator.  The  same 
appears  from  the  other  months-  Tliere  is  no  sensible 
diurnal  inequality  in  times.  Mr.  l..ubbock  (FAiToio- 
phiral  rroniticfffmr,  1837,  |Migi‘10l)  considers  that  the 
Liverpool  diurnal  tide  corrc«ponds  to  the  [>osiiion  of 
the  moon  4 days  before  the  tide. 

(563.)  In  the  PhiUnophical  TransaciionSt  1836,  page  Ast  of 
289,  &c.,  in  which  .Mr.  AVhowell  has  given  the  results  diuroal 
of  the  simultaneous  observations  v(  titles  made  at  his  **"^*^. 
represeni'atioii  on  a great  extent  of  coasU  of  Eurtq>e 
and  America,  he  has  stated  the  relation  of  the  diurnal  * 
tneijuality  to  the  position  of  the  moon.  On  the  North 
American  coa.st,  it  correspemrU  to  the  moon’s  place  at 
the  Millie  time ; on  the  coast  of  8pain,  Porittgtil,  the 
west  of  France,  Cornwall,  the  we.-l  of  Ireland,  the 
north  of  Fngluml  and  Scotland,  and  the  Cape  of  Goini 
liu|>e, it  corrcejMmds  to  the  moon’s  place 2 da) s earlier; 
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nt  Co»<*s,  PorlMiioulli,  &c  , (o  the  |il  ice  4 <lu>«  eurluT. 
The«e  rliffercnccs  suirsrolctl  the  imlinn  that  the  diurnul 
wave  truvclU*«l  ut  a dilTercnl  rule  from  the  M?midiuniuJ 
wave.  To  a^certaiti  this  u 'cry  a<!miri»ble  iiivc?ili«ra- 
lion  wns  gfivcti  by  Mr.  Whewcll  in  the  l*hilMophir(U 
Transactions^  1H37,  pnjTe  227,  Ac.  llic  hcufht  of  low 
water  as  well  as  hi'fh  water  on  every  day  for  19  days 
having;  Wn  ob^^rved,  the  elTect  of  diurnal  ine<}iiality 
at  hitfh  waters  separately  and  at  low  wiilern  separately 
was  found  by  the  u*=eof  curves  as  isdescribi'd  in  ( 19 1.). 
Thus  the  elfeet  of  diurnal  tide  was  asccrtaine<I  ut  four 
times  ill  each  diurnal  tirle;  these  lieim;  U'cd  a<  onli- 
nateSf  the  curve  drawn  through  them  reproented  the 
diurnal  wave ; and  the  lime  of  its  maxiiimtii  was 
eusily  luund  and  compared  with  tlic  time  of  scitii-' 
diurnal  hiijh  water,  'fhus  from  Ferro),  hy  the  we^t 
coast  i)f  Ireland  and  north  cmisl  of  Scotland  to  Lincoln- 
shire, it  precedes  one  of  the  semidiurnal  tides  almut 
3\ hours,  (with  some  irreffulnritic'*) ; so  aUnfrom  Ferrol 
to  Havre;  hut  at  Bridport  the  two  tides  are  loirether, 
and  at  Lulwnrth  and  Portsmouth  the  diurnal  tide  is 
4 or  5 hours  later,  aAer  which  it  is  traced  wi;h  diiK- 
culty.  It  is  to  be  reiiiurkeil  that  in  this  p-iper  Mr. 
\Miewell  Considers  the  iJosiiion  of  the  moon,  on  w hich 
the  diurinil  iklc  depends,  to  be  1 days  enrlkcr  tlmii  the 
tide  (instead  of  2 days  for  many  of  the  places,  as  slaleil 
before).  ThU  seems  to  reconcile  the  pha^nomoim 
much  belter,  though  it  shows  the  p^eat  uncertainty  of 
the  conclusions  fr«im  nliservalion. 

(564  ) In  the  same  volume,  papf  75,  Ac.,  Mr.  Whe- 
well  has  treated  tlie  diunul  tide  at  Plymouth  and 
Sinpiporc,  and  finds  that  tlic  Plymouth  tide  corre- 
sponds to  a position  of  the  muon  4 days  carlier,und  that 
at  Sinpiporc  toa  posiium  1^ day  earlier,  lleremarks, 
however,  that  the  apeement  is  best  In  May,  June,  and 
July,  and  that  there  arc  discrepancies  in  March,  .\pril, 
and  .\upist.  We  imapiie  that  this  arises  from  the 
circumstance  that  Mr.  Whewell  hos  nowliere  taken 
account  of  the  .sun's  piirl  of  the  diurnal  tide;  and  if  this 
is  sensible, (and  the  Liverpool  oWrvationsdhcusscd  by- 
Mr.  Lubliock  seem  to  show  that  in  January  and  June 
it  is  not  much  inferior  to  the  moon's  |>arl,)  Mr.  >M»e- 
wcll’s  determiimlion  of  the  correspondiii|!i  position  of 
Oie  inomi  is  worth  little.  We  consider  this  subject  as 
still  o]>en  to  investipition. 

(565.)  That  the  tide  should  follow  the  sun's  and 
moon's  |iOsilions  by  four  days  is  quite  conceivable  on 
the  theory  of  canals.  Tito  investiption  of  (451.)  and 
(452.),  pulling  n for  -2  n,  applies  to  diuriml  tide; 
and  thus  we  find  for  the  interval  precciling  the  tide 
at  which  the  muon's  place  is  to  be  use<i, 

JW  (w*M  + 4g4) 

(n*b‘  — 4 7X-y 

Now  this  retard  may  be  considerably  ptmter  than 
/b*  (4  «b*4-  4 gk) 

(4  n*  b*— 4 oitV" 

«*b" 

if  the  value  of  k be  much  nearer  to  — — 

,,  . n b* 

than  to ; 

' . . ^ 

that  is,  if  the  depth  of  the  sea  be  much  nearer  to  8^ 
miles  than  to  1 4 miles. 

Olumt!  (566.)  Laplace,  in  the  fifth  volume  of  the  .Vtr/inique 
tide  »t  Ciiestet  j>nge  226,  has  determined  the  elfecl  of  diurnal 
Brest.  tide  at  solstitial  syzygies  at  Brest,  to  be  altout  7 inches 
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at  high  water,  (increasing  one  and  diminishing  .mother  Tido«  iti.o 
each  by  3^  inches,)  ami  alamt  5 inches  at  low  water. 

Ami  he  hus  found  from  this  that  the  diurnal  tide  pre-  ' 

cedes  one  of  the  scniidiunial  titles  by  2 hours  17  minutes 
neiriy,  which,  thougli  not  quite  accordant  with  Mr. 

WheweU's  determination,  agrees  |>erliaps  as  nearly 
can  be  ex|)ectctl. 

(567.)  There  is,  however,  one  cau'-e  of  doubt  in  t'anse  of 
the-H?  determinations,  to  which  we  must  call  llie  reruler’s  douht  in 
Bltciitton.  Wc  have  seen  tluit,  in  examining  the  Hue- 
tuntlons  of  height  of  high  water  depending  on  semi- gj 
menstrual  (luctuations  of  force  ( )37.b  the  elfwl  Is  fiir  tide. 

Ic-s  ih  in  '•ecins  properly  to  lie  expected  from  the  cause,  • 

ami  in  one  insunce  at  least  it  is  smaller  tliun  at  low 
water.  It  would  seem  probable  therefore  that  all  the 
high  water  Huctiialions  depemliiigon  diurnal  tide  ought 
to  lie  multi[died  in  a certaiii  degree,  in  order  to  be  com- 
parable with  those  of  low  water.  This  would  vitiate 
the  deterinimition  of  the  epoch  of  high  diurnal  tide  a.s 
compared  with  high  semiiliunml  tide. 

(56n.)  At  Lmdoji  there  is  scarcely  a sensible  diurnal  niumal 
tide  in  the  height  of  high  water.  ' 'iliis  might  arise 
from  the  inaximuin  and  minimum  stages  of  diurnal  tide 
occurring  very  nearly  at  low  waters  (semidiurnal),  the 
mean  stages  occurring  at  high  waters ; mid  ibis  par- 
tially supported  by  the  observatitin  that  .Mr.  Lutdiiwk 
has  riiscovcrevl  traces  of  diurnal  liicvpiality  in  the  limes 
of  high  water  at  London,  {l*luhtutphicAil  Tron f •id lo/?*, 

1637,  ptige  120,)  not  however,  in  our  jutlgnu-iil,  very 
(ii'^tincl.  But  (as  will  he  seen  in  the  chart  of  cotidul 
lines)  there  ap]>ears  to  l>e  no  doubt  that  llie  tide  at 
London  is  prt^uced  by  the  mixture  of  two  tides,  one 
coming  from  the  English  Oiaiiiiel,  and  the  other,  which 
has  b^n  12  hourA  longer  on  its  way,  coining  from  the 
North  Seu;  and  that  while  the  ivididiurnul  fluciuutiona 
ofthcAC,  Ixdng  in  the  same  phase,  corroborate  each  other, 
llie  diurnal  waves,  being  inop|M>vile  phu.ses,(high  diurnal 
tide  of  one  eurres()ondiiig  to  low  diurnal  tide  of  the 
otlier,  &c.,)  destroy  each  other. 

(569.)  'I'be  c(|uiIibrium-thpory  (47.),  and  Lapbice’s  Instance# 
theory  (lOl.),  lead  us  to  expect  that  the  diurnal  tide  "‘■y 
will  be  large  in  middle  latitudes,  juul  timall 
etjuator  and  near  the  i>oles.  Tlie  theory  of  cnuiuN  (440.) 
gives  the  wime  result,  supposing  the  cutial  to  be  a com- 
plete circle  pa-ssing  through  the  i>oles  ; if  the  canal  is 
incomplete  or  interrupleti,  cousUlerutions  similar  to 
those  of  (296.),  &C.  apply,  and  no  simple  law  like  that 
of  (440.)  can  be  enunciated.  The  fact  of  observation 
U,  that  tiie  diurnal  tide  is  us  large  neiur  the  e<|Uitior  us 
in  middle  lalitudew,  at  least  in  some  very  remarloihle 
instances  pointcti  out  by  .Mr.  Whewell,  and  which 
have  Ixen  ni:uie  the  subject  of  very  careful  ex- 
Hmiuation  (Hllhuugh  the  existence  of  very  large 
diunml  tide,  us  the  geuernl  law  in  those  ]»ariH  of  the 
earth,  may  be  ascerluiiied  at  once  from  Bomnie  or 
any  other  good  account  of  tides).  Near  the  npiatnr 
are  Singupure,  King  (jleurgi>'s  Sound,  in  lal.  3.5"  S. 
{^Phil'VophUat  TrantartiotiM.,  Is37),  Coringu  Bay, 

Cochin,  Surat  Hiwds,  Gogah,  Bas'sidore  {IVtUosoithieal 
Transaction*^  1639),  and  others  less  carefully  olisi-rved. 

In  the  northern  seas  arc  IVtropaulof^k  (Kainschntka), 
and  Silkhi  (Norfolk  Sound).  In  some  of  tbo'e  locali- 
ties the  diurnal  tide,  when  its  range  is  greutesi,  grcu'ly 
cxccctls  the  semidiurnal.  Mr.  Whewell  apjiears  to 
imagine  that  the  actual  ikies  cannot  be  completely  rc- 
prcscntetl  by  the  combination  of  a diurnal  and  a vemi- 
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TiJfi  nnd  tliurnal  tide  ; but,  «o  tar  us  mc  can  pcrccitc,  there  is 
Wart*,  jio  dinkuUy  »t  all  la  thus  r<*prc*.fntm^  them. 

(570.)  VVe  canmd  beec  enter  into  a consideration  of 
nil  the  Mirimis  elfeetn  produced  hy  the  mivturc  of  the«e 
tides  in  variouH  proportions.  But,  for  a ^nera)  idea, 
vff  Invite  the  reader's  attention  to  fijnirc«i  <>3,  04,  65. 
Fi;r.  63  represents  the  course  of  a forliii^hl’s  tides  at 

Plymouth;  and  here  the  rtinmal  inetpiality,  though 
sufficiently  markerl,  diH*s  not  conspicuously  disturb  the 
semidiurnal  tides.  Fisj.  64  represents  the  course  of 
several  days*  tides  at  Sinirapore,  and  ft;;.  65  that  ut 
Petropauiotsk.  It  will  easily  be  perccive<!  that  at 
V Pciro|Kiu)o4sk  there  upi^ears  to  Im*  but  one  tide  in  a day, 

sometimes  because  one  of  the  aefniditirnnl  hi;;h  waters 
i-i  made  so  low  a.s  to  lx*  little  perceptible,  but  more  re- 
markably at  other  limes,  Itecanse  one  of  the  semidiurnal 
l«m-  waters  Is  ma«lp  so  hij;h  ns  scarcely  to  disturb  the 
:tp{H>arunce  of  a slntjle  tide. 

(571.)  We  here  clo^e  our  remarks  on  the  discussion 
of”  the  laws  of  the  tides  for  vary  tnfif  positions  of  the  sun 
and  m<wn”  as  a-scertaiited  from  obserTation.  And  we 
cannot  do  so  without  ibrmallv  |M>intintr  out  to  the 
reader  tliat  abstdutely  the  whole  of  these,  a«  re|!ptrdH  the 
Irncin;;  nut  the  taws  of  the  phtenomenn,  and  very  nearly 
the  w hole  OH  retpirds  the  determinntiim  of  constants  and 
coefticiettts,  is  due  to  Mr.  Lubbock  nnri  Mr.  Whewcll. 
Yet  while  Bcknowledjrinff  that  nearly  all  that  we  know 
is  due  to  these  philosophers,  we  cannot  help  expressing 
our  wish  that  they  had  taken  as  guide  a ntore  complete 
theory*  than  the  miserable  etpiilibrium-theory,  and  for 
ibis  reason — we  believe  that  so  we  should  Jiave  known 
much  more.  Where  observations  are  so  rude  and  so 
numerous  that  they  can  be  treate<l  only  iit  large 
groups,  every  thing  depends  on  the  nssuniplion  of  the 
theory  which  u to  direct  the  selection  of  the  groups. 
We  cannot,  however,  lx*  too  grateful  tor  so  much  which 
has  been  done  well,  and  which  must  suites!  ho  clearly 
the  critical  |H>itils  that  will  demand  special  altentkm 
ill  future  tliscuHsions  of  observations. 

EffWtof  (&7^  ) A circumstance  atfecting  the  height  of  the 
iliL- Uro-  tides,  to  which  we  haNe  hitherto  made  no  slluHion,  is 
metricsl  atuMwpluric  pressure.  It  was  firnt  |x>intcd 

out  (we  believe)  by  the  French  hydrograpber,  .M. 
Udei.  DauHKy,  ^Connainiancfi  i/«  Temps^  Ih34.)  that  a low 
state  of  the  barometer  is  acconijjaiiied  with  high  tides. 
This  has  lieen  carefully  examiucfi  by  the  l^glish  in- 
vestigators, and  51.  Daussy's  result  is  fully  supported. 
Chi  ihis  |K>iiU  we  cannot  do  better  than  refer  the  render 
to  Mr.  Lubbock's  iw|>er,  PhUosop/iiral  Trantarliotit, 
1837,  page  97,  &c.  It  appears  there  that  in  a k*i  of 
observations  considercil  by  Mr.  l.iubbork,  the  micx- 
platficd  hiicluatitmH  of  the  tide  corrtsnond  precisely  to 
those  of  the  barometer;  luid  Mr.  LubUiok  has  laid  it 
down  as  a rule,  that  u rise  of  I inch  in  the  Ixiroiiietcr 
causes  a depression  in  the  height  of  high  water  amount- 
ing to  7 imhes  at  London,  and  to  1 1 inches  at  Liver- 
pool. Mr.  Huntalso,in the  /(e/wr/ nflAe 

j4fion'<itto/t,  page  31,  Hus  discussed  vviih  great  skill  the 
ertcct  of  the  buronieier  on  the  tides  at  Bri>lol,  and  has 
shown  (liat  a ri*«  of  1 inch  oflmromctcr  ]>roduces  a 
depression  of  13*4  im  hes.  He  has  abo  shown  that  the 
height  of  the  tide,  as  depending  on  the  barometer,  is 
uruperiy  tu  be  computiNl  wltli  the  omtempornneoHi 
baroiiielcr.  'I'he  explanation  of  this  circumstance,  hy 
con->^tde.  ing  that  a hfuv  y atmosphere  acts  as  a weight 
pressing  down  the  water,  is  plausible  enough  ; but  as 


we  cannot  conceive  air  of  ditferent  pressures  in  difTcrent  TWrt  ai*d 
]varts  of  llic  earth,  without  sup|n>sing  that  there  is  a 
violent  effort  to  restore  quality  of  pressures,  we  csuinot 
say  that  it  is  quite  sutisluclory.  Coropsri-* 

(573.)  (amnected  with  this  is  the  eilcct  of  wind  son  of 


{wring  the  differences  between  observed  heights  and 
computed  heights  with  the  directions  of  the  win«l,  have 
come  to  the  concluKion  that  the  effect  of  the  wind  i*8ul»ec.  3. 
insensiolc  ; see  Phtinsophimi  Trantaclions,  1 831 . Never- 
Iheless  all  practical  men  Ijc4ieve  that  the  wind  has  a 
considerable  effect,  different  in  different  iucalilies;  the  T»Tymjrpo- 
rule  for  l.«nndun  is  given  with  great  clearnem  by  Mr.  •itions  nf 
Liiblxick  in  the  i*hilntophic(ti  Tran$aciionM,  IB34,page  '*** 

145.  In  ftg.  4 1 we  have  shown  the  effect  at  Sheemess  Moon, 
of  a single  gale  (January  3,  IBU),  which  loweretl  the 
tides  in  the  Hiames  five  feet,  as  we  ascertained  from  Effect  of 
examination  of  the  registers  at  Sl  Kmharine’s  Docks,  ***•  ”'*“'^ 
the  Ixmdon  l>ocks,  Deptford,  Woohvich,  and  Sheer- 
iiexs;  and  which  produced  a depre.^'>ion  of  about  three 
feet  at  Hull  and  at  Dover,  and  a Hendble  effect  at 
llrtslol.  At  Dublin  and  nt  Glasgow  (he  tides  were 
mi«e<l  by  it.  But  the  wnnl  of  regular  observation  at 
any  great  nutnber  of  ports  has  in'Oile  it  impossible  to 
trace  the  course  of. his  great  dej>rc*>iou  in  all  the  seas 
round  Britain. 


upon  the  tides  (as  distinguished  from  barometric  pres-  Theor 
sure).  Both  51.  Duussy  «md  Mr.  Lubbock,  on  com-  ^ 


Sulncction  4. — On  fA-  Profjrt'st  of  the  TiiU  over 
fli^erenl  part»  of  the  Ocean. 

(574  ) Our  remarks  on  this  subject  will  consist 
principally  of  observations  on  figure  66,  the  chart  of 
the  world  with  cotidol  lines  marke<i  on  it.  It  is  almost 
entirely  copied  from  Mr.  Whe well’s  chart  in  the 
Phiio9ijphic<U  TrantactionSt  1S33,  with  some  modifica- 
tions suggestcil  by  hU  papers  in  the  Phtlo*opkkal 
TranS'tctums^  1835  and  lf*36.  The  Rom.'in  numerals 
upon  the  cotidol  lines  denote  the  hour,  in  Greenwich 
lime,  of  high  water  on  the  day  of  new  moon  or  full 
moon,  as  far  a.s  can  be  judged  from  (he  various  con- 
siderations collecterl  by  .Mr.  B hcwcil,  prhtcipaliy  in  the 
Philompfural  Tran^aclunis^  1833. 

(575.)  The  reader's  first  inquiry,  on  looking  at  thU 
chart,  will  probably  be,  what  arc  the  extent  and  value 
of  the  evidence  upon  which  the^e  lines  are  traced?  lii 
a matter  like  this  depending  entirely  on  numerous  de- 
tails, wc  can  only,  as  a complete  answer,  refer  to  the 
original  dncua''ions,  but  we  may  here  state  our  opinion 
very  geiierallv.  The  tidal  hours  on  thecowsts  nf  Uri-  Theeotidal 
tain,  liollniuf,  France,  Spain,  Portugal,  and  Nonh 
America,  are  now  well  known,  from  the  simultaneous  AUnnU^ 
observnlions  made  at  a great  numlxr  of  stations,  for  arc  pm- 
which  wc  are  entirely  indeble«l  to  the  zeal  of  Mr.  \Vhc-  4»«bl)r  wry 
well,  and  to  the  lilierality  of  the  various  governments  *‘‘^“*'^*^* 
to  whom  his  rcprc'enlnlicms  were  addressed.  Tlie  tidal 
hours  at  the  i^ands  of  the  Atlantic  appear  alno  to  lx; 
well  known.  We  conceive  therefore  (recognizing  also 
the  jusnies.s  of  the  principles  on  which  Mr.  Whewell 
Icis  geiieriilly  drawn  his  curves)  tliat  the  coiidal  lines ’ofBitroiUltl 
the  Northern  .\tlantic  are  now  drawn  vviih  very  great  * 

accuracy.  But  when  we  remark  the  importance  of  the 
alterations  which  those  simultaneous  obi<erva'ioiia  have  daut>tfuU 
introduced  in  the  lines  on  the  coast  of  North  America, 

(although  the  evidence,  upon  which  the  first  draft  of 
lhu^e  lines  was  made,  was  at  Ica'-t  as  good  as  that  upon 
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which  the  lines  in  tnher  parU  of  tKc  world  are  drawn,) 
ami  w hen  we  sec  the  iliscurdance  of  accounts  as  to  ihe 
time  of  high  water  at  in:uiy  ptoces,  w e cannot  imajrine 
that  they  are  drawn  with  ffreul  certainty  in  other  purls. 
Kven  the  African  hide  <»f  tlie  South  Ailanlic  is  not  free 
from  serious  doubts,  the  ladLui  Sea  is  still  le^s  known, 
and  fur  the  Pacific  Ocean  cast  of  Xetv  ZenUiad  we  have 
scarcely  groumUfor  conjecture. 

(&7G.)  Taking  them,  however,  in  those  ports  in 
which  they  ore  l>esl  known,  we  may  find  many  circum- 
stances which  admit  of  direct  mid  instructive  com- 
parison with  theory.  In  nil  places  where  the  circum- 
stunceMof  depth,  Ac.,  vary  much  iu  a small  extent  of 
sea,  we  iniy  consider  the  alteration  iu  the  tides 
through  thut  extent  as  following  simply  the  laws  of 
waves  on  which  no  force  is  acting  (becau!>ie  Oie  length 
of  the  column  of  water  on  which  the  Sun  or  Moon  acts 
is  too  small  to  allow  their  uUruclioii  seiisibly  to  modify 
the  oressures).  Suppose  now  that  in  the  neighbour- 
hiKKi  of  any  particular  eim>t  the  huUoni  shdve>  gra- 
dually from  deep  sea  to  one  roiii{KirativeIy  shallow. 
'Phis  would  be  attendeil,  thcoreticully,  with  two  coase- 
quenceik  The  first  i»,  that  the  wave  would  travel 
more  «low]y  (174.),  and  therefore  the  separation  of  the 
cotidaj  hues  corresponding  to  successive  hours  wouki 
be  less,  or  the  eotidul  lines  would  appear  to  be  crowded 
togcilier  on  the  map.  The  second  is,  that  the  magni- 
tude of  the  tide*  would  be  much  increase<l  (217.),  &c. 
And  these  circumstances  might  lie  found  in  places 
whore  the  change  in  the  depth  was  not  k lowu  fmtn 
observation ; for  the  Usua!  limit  of  souudiug  is  2i)0 
fathoms,  which  U ptiibably  a small  quantity  compared 
with  the  depth  of  the  ocean.  We  nny  then  cx|>cct 
that,  where  the  cotidal  lines  a]>[>ruuch  closely,  l)ic 
niaguhude  of  the  (ides  will  lie  im;rea.seil.  Now  this 
does  occur.  A wdl-inarkcd  instance  is  the  Bay  of  St, 
Getirge  in  South  America,  in  which  a close  approxt- 
malitm  of  cotidal  lines  is  accompanied  with  large  tules. 
It  i«  possible  here  that  the  tides  may  be  still  further 
incrttised  by  the  converging  form  of  The  waves  (2jl  ). 

(577.)  Another  curious  efiect  of  the  same  caufc  is 
(he  distortion  of  the  lines  proiluced  by  isl.uid.s  sur- 
rouudeil  by  shoals,  in  the  oce.au.  llic  shoaU  prevent 
the  tide-wave  from  advancing  rapiilly,and  the  cotnlul 
line  is  therefore  thrown  back ; but,  conceiving  the  ridge 
of  (he  w ave  to  be  thus  bent,  it  is  easy  to  iuiiigitie  that 
aAer  pa'^siitg  the  island  the  two  lateral  ]>artM  of  the  wave 
will  Wnd  round  it  till  they  unite,  and  will  ibeii  form  a 
straight  front  nearly  as  before  coming  to  (he  island. 
The  successive  cotidal  lines  will  have  forms  correspond- 
ing to  (he  forma  of  (he  ridge  of  this  wave  at  successive 
times.  Of  this  there  ate  several  instances  apparently 
beyond  doubt.  Thus  the  1 o'clock  line  is  thrown  back 
by  the  Azores;  the  U o'clock  Hue  is  lieut  by  the  Ber- 
mudas, and  Us  lateral  branches  nearly  meet;  the  10 
o'clock  line,  ufrer  having  l>een  interrupted,  just  meets 
behind  New  Ze.'dand.  aA  similar  etFect  of  the  same 
Cause  is,  the  universal  d-aggi;ig  of  the  wave  along  the 
shore,  as  we  have  meulumcd  in  (35!!.). 

(578.)  'Phe  velocity  of  the  tide-wave  ought,  with  the 
aa.sisunce  of  (he  table  in  article  (174.),  to  give  u»  g<K>d 
informalton  as  to  (he  depth  of  the  sea.  Thus  in  the 
North  Sea,  figure  fiO,  the  tide-wave  in  9 hours  appears 
to  dewiribe  somewhat  le*:»  than  6 degrees  of  latitude, 
or,  on  the  average,  about  45  miles  per  hour.  This  by 
the  table  in  (174.).  corres|>oiids  to  a depth  of  I4U  lect. 
We  believe  lluit  l)ie  average  depth  along  the  line  of 


deep  channel  i^  greater  than  this  and  that  at  the  sides  T(«!e«  and 
les« ; and  it  is  prob>ble  that  the  actual  velocity  U Wares, 
affecleil  by  both  tliC'C.  If  the  tide-wave  of  the  Atlantic 
were  purely  derivative,  it  might  Ije  considereit  as 
descrihing  UO  degrees  of  latitude,  from  the  wmthem 
1 o'clock  li  le  to  the  nortliern  1 o’clock  line,  in  12 
hours,  or  to  move  about  520  mile';  per  hour,  which 
would  imply  a depili  i>f  about  iH.OOU  fmt  or  3.^  miles, 

Tlie  reader  will  hive  no  difliculty  in  extending  similar 
remarks  to  other  seus. 

(579.)  But  lhc*c  remarks  apply  aoV/youthe  sii{>- These  rc. 
position  that  the  sea.s  which  arc  the  subject  of  remark  do 
arc  so  small,  that  the  action  of  the  Sun  or  Moon  on  a 
culmn:i  of  w.itcr  as  long  as  the  sea  will  prinluce  a wim.  • 
jorrs-ure  which  is  insignificant  in  pro^rtioii  to  the 
height  of  tlie  tides  or  the  changes  in  the  Wightn.  And 
(his  consideration,  of  which  the  justice  is  obvious,  doe«s 
in  our  opinion,  make  it  i]0{>ussible  to  receive  one  of 
Mr.  Whewells  Kpeculaliims  as  to  the  ti  les  of  the 
Atlantic.  The  general  course  of  the  tide-wave  there 
being  from  8.  to  N , or  raiher  from  SSE.  to  NNW.,ThetidM 
Mr.  Whew  ell  has  inferred  from  this  tint  the  tides  of 
(lie  Atlantic  are  nmniv  of  a derivative  character,  pro- 
duced  by  the  tides  ol  the  Southern  Occm  and  irons- trvated  a« 
milted  up  the  Atlantic  in  the  same  manner  in  which  dfriTative 
the  tides  uf  the  Ailautii:  are  iranatuiUetl  up  the  Engli-h 
channel.  Wc  doubt  this  entirely.  A channel  as  large 
Off  the  Atlantic,  if  it  r<iu  due  north,  would  have  large 
title-waves  of  a stationary  character  (440.)  and  (443.) ; 
but  iR'iiig  in  some  degree  inclined,  the  tide-waves 
would  travel  towards  the  NW.  (439.)  and  (441.).  but 
with  a very  irregular  velocity,  not  dependent  on  the 
depth  of  the  water  (suppo.setl  uniform.)  And  even  if 
the  waves  were  slopped  by  a l«rrier  (such  a.s  we  may 
conceive  the  coast  of  North  America  to  be,  omitting 
the  comparatively  uiirrow  channel  between  Britain  uad 
Greenliuid),  ycllhc  investigation  of  (338.)  shows  that  the 
effect  of  friction  is  to  give  nearly  the  same  formula  fir 
the  tides  in  mid-sea  os  if  no  barrier  cxisteil.  Indeed 
we  tnay  remark  as  the  general  ctTect  of  friction,  that  (he 
tides  ut  a distance  from  shore,  or  at  a distance  from  a 
conimuaicatiiug  cliannel,  will  depend  more,  far  os 
regards  their  form  and  succession,  on  the  acting  ex- 
ternal tbrees  tliau  on  reflection  from  b'urrkrs  or  com- 
munication from  other  seas,  their  mngtiiiudcs  however, 
being  dimintithe<l  and  (heir  epochs  being  alter^.  With- 
out, therefore,  denviitg  entirely  (he  elfect  uf  the  South- 
ern Sea,  we  conceive  it  to  be  extremely  small. 

(.*)S0.)  Bur,  vvliatevcr  «up]>osilkm  we  make  as  (ODiRlcuIfy 
eflccifi  of  friciiou,  &c.,  the  |>uwer  of  mathematics  lail'>  '’f  pxfUin- 
lotally  in  the  attempt  to  express  the  transmL‘«<tun 
the  tide  wave  or  wavci  through  the  Atlantic  Ocean. 

It  has  some  analogy  to  a canaJ,  (on  analogy  which,  niMinn  of 
(hough  di.‘4anl,  gives  us  confideuce  in  applying  some  U le-wtTe 
of  the  results  deduced  from  canal  invcstigation«i,  as  for 
instance  the  efl«t  of  the  depth  on  the  magnitude  ^jf  Adar.*ic. 
the  tirle,  and  the  effect  of  frictiou  in  producing  the  uge 
of  the  tide.)  But  it  has  not  so  much  as  to  enable  us 
to  predict  what  will  become  of  the  tide-wave  in  its 
general  prioress;  and  of'  course  the  analogy  fuiU 
totally  as  regartls  the  effect  of  those  very  iiii|)or(aiit 
features  which  have  no  exis'ience  in  a canal;  huge 
promomories  projecting  into  its  sides,  or  vo.st  bass 
opening  large  latcrnl  expanses  for  the  spreatl  of  itc 
tkle-wavc. 

(5ftl.)  There  is  morv<»\er  another  co.isideratiou 
which  must  not  Ijc  lert  out  of  sight  in  estimating  the 
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Tk’m  wmI  (liHficully  of  reconcilin((  our  obivervuiioiis  of  ihe  tide'*  t:f 
nn  ocea^t  with  such  a ihfory  a»  tve  are  able  to  give 
even  for  the  simple^  ciok*^.  It  is  that,  ^upposinp  the 
coti'l.il  lines  to  be  accurately  wlml  they  pndV'S  to  be, 
namely,  the  lines  cunuecliti}'  nil  ihe  poiuU  at  which 
hig*h  water  is  simulinnemis,  wc  have  urvortheless,  in 
(3t>h.),  &c.»  p>en  reasons  for  supposing  that  they  may 
not  ut  ull  represent  the  ridges  of  the  li(ie*wavcft  that 
run  over  the  ocean.  Thu«,  an  eye  ul  a yrrcal  tlistonce, 
captvhle  of  obser\in|f  the  Rwells  of  the  lide*wavcH, 
nii^ht  Ke  one  huffc  loni^itudinrJ  ritlge  extending  from 
the  mouth  of  the  Amaz.vis  li»  the  sea  beyond  Iceland, 
mukiiti;  hi^h  water  at  one  time  frtHn  Cuik*  de  Verde  to 
the  North  C'a|ie,  ami  at  another  time  from  Florida  to 
Grecnlamt ; unci  nn  iiher  ridge,  Irnnsversal  to  the  fur* 
mer.  travelling  from  the  const  of  (luiana  to  the 
northern  sea;  and  the  eotidal  lines  which  we  have 
traced  may  depend  simply  on  the  combinilion  of  these 
waves.  It  does  not  ap|>ear  likely  that  we  can  ever 
ascertain  whether  it  is  so  or  not ; but  it  is  certainly 
posvsible  that  the  original  waves  may  have  these  or 
Himilar  forms;  and  if  so,  it  is  vain  for  us  to  attempt 
eKtiri-ly  to  explain  the  tides  of  the  Atlantic. 

(r>82.)  To  the  Pacific  Ocean  the  same  remark 
applies  still  more  strongly.  'Fhere  is  however  one  jiart 
111  wlikli  we  seem  to  discover,  from  the  coiii-i derations 
exi^uthe  mrniioncd  above,  some  evplamtlion  of  the  singul.ir 
cr.tidtl  form  of  the  curves  us  traced  by  Mr.  Whewell ; namely, 
liuM  wMt  western  cox>t  of  South  and  Centra)  America.  It 
seems  nut  unlikely  that  the  eastsambwesl  action  of  the 
Ihlal  forces,  acting  as  if  im  the  water  in  canals  stretch- 
ing cas(-mu!*vvest,  would  produce  w*aves  running  cast- 
and-we.'>(,  (the  length  of  their  ridges  being  uonh>and* 
south,)  accitrding  to  the  IuwHuf(2i>(}.)  ami  (337.).  It 
seems  pr<d»ablc  also  that  the  north'and-south  action  of 
the  tidal  forces  would  jiroduce  another  wave,  either 
running  north  or  south,  or  of  Htationury  character.  The 
elfect  of  the  com|)osition  of  these,  as  in  (3(H>.),  &c., 
would  bo  to  prtNluce  eotidal  lines,  having  considerable 
reseinbluiicc  to  (hose  on  (he  American  shore  of  the 
Pacific. 

DiiBculiy  (583.)  If  we  look  to  the  Pacific  Oct^n  with  rc- 
fcrcnce  to  diurnid  tides,  nml  consider  the  southern  s^en 
iPurna*  ® 1“*^^  seem  to  have  a case  which  pos- 

litln  in  Ike  coH'-idcrable  analogy  with  Laplace's  a.ssump- 

PftciCc.  lion.  Yet  it  Is  remarkable  tliat  here  wc  appear  to 
find  a more  complete  failure  than  anywhere  else,  of 
laiplacc's  cilcbratcrl  result  as  to  the  non-existence  of 
diurnal  tide,  (ull  the  large  diurnal  tides  being  in  that 
sen.)  It  is  true  (hut  this  failure  might  be  explained 
by  supposing  (he  depth  of  the  .sea  to  be  extremely 
unequal. 

(5S‘I.)  Vpon  the  whole,  therefore,  wc  arc  driven  to 
(he  conclu*'ion,  that  wc  cannot  at  all  explain  the  cause 
of  ibe  form  of  the  eotidal  lines  in  the  ocean,  so  lur  »s 
(hey  have  tieen  traced  with  any  probability.  And, 
supposing  us  to  know  with  tolerable  certainty  (hose 
corrc*)»uiiding  to  the  semidiurnal  tide,  we  cannot  at  all 
predict  iho'^e  which  should  bold  for  the  diurnal  tide. 

(.ib5.)  Nevertheless  we  are  able  to  lay  down  one  law* 
of  vast  tlieoretiuul  importance,  (or  rather  two  laws,  one 
applying  to  the  group  of  semuliuriial  tide«  and  the 
other  lu  the  group  of  diurnal  tides.)  It  is  simply  that 
a'suiiicd  by  l><ipMCo,  and  which  also  applies  to,  or 
includes  the  elicct  of,  our  theories  of  the  relation  of 
the  magnitude  of  the  tide  to  (he  depth  of  the  water'’ 
and  “friction.”  Whatever  Iw  the  number  of  commu- 


I«xmi 
which 
neverihe* 
IcH  will 

•rpij 

rterj- 

whrre. 


nicalions  from  other  seas,  or  refiections  fruni  barriers,  TiJesxnd 
whatever  the  depth  of  the  water  or  the  umouiit  of 
friction,  Mill  the  result  of  a given  )>eriodical  force  will 
be  a periodical  etJect  whose  |>erioil  is  the  same,  but  compsri-  * 
whose  cueiricient  is  roprcM'uted  by  the  eoefhcienl  of  the  «m  ^ 
force  multiplied  by  a function  of  (be  |ierioil,  ami  w hose  Theory 
argument  also  contains  a term  which  is  u function  of  OU- 
ihe  {»eriod.  This  law  cumpletely  brings  under  our 
management  all  terms  dejiemling  on  the  slow  variation  _ 
of  forces  (os  (hose  which  drjK'iid  on  elHpticily,  deciina-  Subser.  4. 
tioii,  &c.)  For  (l-f  3e  cos  ht)  cos  nt  is  the 

Projnrw 

3e  3#'  ofibeTula 

— cos  «/+“  cos  (n+A)  f+-^-  cos(n— A)f,  overUiger- 
* * ent  psrU 

and,  h Uniig  small,  either  of  the  functions  of  n *tien- 
(ionerl  al>uvc,  ami  which  wc  will  call  N,  is  changes!  for 

the  additional  tennstoX-b^^Aand  N — ; and, 

an  tin  tin 

being  di<>covered  In  any  one  case,  (us,  for  instance, 
when  Laplace  inlerrcil  it  from  the  observed  declination* 
correction,)  is  applicable  to  tlte  other  ca.<<es,  (ns,  for 
instance,  wlien  Liphee  applied  the  value  m)  found  to 
correct  the  first  value  of  the  mass  of  the  Moon.)  And 
this  holds  for  any  port  under  any  drcum'>tances  what* 
ever;  it  even  hobis,  w>  f.ir  as  wc  can  see,  fur  the 
heights  of  tide  as  distinguished  from  (he  time  of  tide; 
and  from  these  two  classes  of  pha'numenu  (sup;M>sing 
oliservatiun  to  be  ]icrfeet)  (he  correct  mass  of  the  Minui 
ought  equally  to  W inferreil,  though  the  laws  of  the 
two  cluss<*s  are,  in  the  first  inspcclinii,  discordant.  Jlut 
this  law  dues  not  in  the  same  manner  bring  under  our  OnB  tsw 
management  the  rules  of  diurnal  titles  to  be  inferred  for  the 
from  semidiurnal,  or  nVr  irrxrf ; the  dilTerencc  betw  cen 
« and  2 n lieing  loo  great  to  permit  us  to  confine  our-  * 
selves  to  the  two  first  terms  of  Taylor's  theorem.  and  aa- 
simibr  law  however  would  connect  the  diiirn.il  tide  other  for 
with  the  vlow  variations  of  iliurnnl  tide  oml  the  altera-  thediurnvl 
lion  to  be  made  in  the  Moon's  nvv'S  as  iqU'lying 
diuntul  tide;  and  thus,  throreticnity  s[icakiiig,  the 
Moon's  ino-s-i  might  be  inferrctl  I’rom  the  p3r.illax-cor- 
reetions  of  diurnal  tides  in  (he  same  manner  in  which 
Laplace  h.is  fonml  it  from  declinalion-correelions  of 
scraidiuriml  tide. 


Cowcmsion.—On  tiik  ntrsr.NT  Oesidrrvta  i.v  the 
Tnr.onv  avp  Obscuvxtions  of  Tides. 

(586.)  If  we  advert  to  the  ditTerenl  parts  of  ihU 
extensive  subject  in  the  same  order  in  which  wc  have 
treited  them  in  the  preceding  Kssay,  we  .shall  find  ilic 
following  lu  be  the  most  important  points  requiring 
aUeiiluni. 

(5h7.)  A subjet-l  of  very  great  importance  is  the  Extrusion 
more  general  Milution  of  Laplace's  equation  in  (1)6  ),  to 
the  extent  mentioned  in  (119.),  w>  as  to  enalde  us  to 
apply  the  general  theory  to  M*a«  limited  by  shore-  Hp«ir»blr, 
boundaries.  \ great  jioint  would  be  gained  if  this  lo  tike  In 
could  be  done  on  any  assuiiipliun  whoteveras  to  the 
clcplh  oflhesca.  ..Mumt.. 

(5hS.)  The  v alue  of  Luplacc'a  theory  is  lost  in  o To  take  in 
great  lueasure,  becauae  the  solutions  hitherto  attempted 
apply  only  to  iho-e  cases  in  which  i = w exactly  (lOl>.),  ’ 

or  i = 2n  exactly  (107.).  Thus  the  ditference  in  the 
specific  action  of  (he  Sun  and  .Moon,  depending  on  the  vciocitiet. 
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TUlr*  ftoJ  iliffcrcncc  of  their  an^ulur  velociiies,  is  entirely  lost. 
VCate«.  would  be  highly  im|>«rl«nt  to  obtain  liolulionK  on 
the  BuppO'Sition,  ihiit  / cliffers  from  n or  from  2 n by  a 
ConclU'  auiaii  quantity  whose  M|tiBre  may  be  neglected. 

Prwnt  (5&9.)  Liiplacc’a  theory  would  be  much  more 
D«tid«rtia  valuuble  if  it  were  extended  so  far  as  to  include  the 
In  the  eOects  onVictiun.  The  methtnls  of  (31S.)»  &c.,  would 
probnbly  apply  with  sufficient  accuracy. 

•matloM  The  aiidllions  to  the  theory,  indicated  in  the 

ofTldcfc  three  last  articles,  would  he  exceedingly  valuable,  even 
~ if  quite  indepetident.  If  they  could  be  treated  in 
Combination,  their  value  would  l>e  very  frrcatly 
increji-sed. 

Kxientk'o  (591.)  In  the  theory  of  waves,  the  most  im|>ortant 
of  the  point  by  far  is  the  theory  of  river-tides,  in  w hich  the 
theory  of  extent  of  vertical  oscillation  bears  a sensible  proporliou 
a'^*t*^*w**  lothedeplh;  which  we  have  purlbdly  treated  in(I92.), 
es  rable.  following  extensions  would  very  much  in- 

crease its  value;  it  Is  apprehended  that  they  would 
introduce  more  oflabour  Inan  of  difficulty. 

To  include  (592.)  The  investigutions  of  (218.)  and  (260.)  must 
the  %ariable  extended  SO  a.s  to  include  the  terras  def>enriing  on 
. the  verticsU  oscillation,  at  least  to  the  thini  order;  ob- 
cbuloeU  wrvationa  showing  that  those  terms  are  not  only  sen- 
sible but  important.  This  investigutioii,  if  properly 
conducted,  will  include  the  extension  of  the  investiga- 
tion of  (309.). 

TdIbcIuJo  (59S.)  Tlie  effici  of  friction  must  be  introduced  in 
CficiititL  combinatiim  with  thci»c  InvesligrUions, 

KxtcBiion  (594.)  The  iavesuigalion  must,  if  possible,  be  effected 
required  for  the  case  where  the  vertical  oscillation  is  very  great ; 
for  the  aa,  for  instauce,  where  the  low  water  leaves  very  aitmil 
*^“1^  depth  on  the  bottom.  In  lhi»  case  it  is  hopeless  to 
tide  U very  a converging  wries,  and  an  mdependent  raid 

gresi,  finite  niethwl  must  lie  tried.  Much  would  be  giiincd 
if  this  could  be  effecte  I in  the  simjdest  case,  us  for 
It  rectangular  channel,  of  uniform  section,  without 
friction. 

Simulu.  (595.)  In  regard  to  observations,  it  is  very  desirable 
aeous  ob*  that  slmuitaiu'ous  observations  at  short  uitcrvals  should 
•*r««ttoai  \J^.  niiide  on  different  points  of  some  long  tidal  river,  or 
wln^of**  for  examination  of  the  change  of 

mertuid  There  observations  should  be  di«cut^<M  a-s 

eitoiriei  i*  mentioned  in  (479.).  ft  la  particularly  desirable 
deiirsbtr.  that  these  observations  should  l>c  mrale  in  very  high 
Miring  (ides  and  in  very  low  neap  tides,  to  discover 
the  laws  of  alteration  of  the  various  constants  as 
depending  on  the  range  of  the  tide. 

Obserra-  (&96.)  As  a special  locality,  we  may  point  out  the 
tions  aesr  various  channels  near  the  Isle  of  Wi-..ht  o.s  most  parti- 
ibf  Ulfl  of  cularlv  rw^uiring  attention.  It  would  be  very  useful 
Suable  simultaneous  observations  of  a few  tides  should 

be  made  at  two  or  more  }H>iu(s  on  Southampton  water, 
(wo  or  more  on  the  Solent,  one  or  two  on  the  eastern 
side,  as  at  raid  beyond  Portsmouth,  and  one  or  two  on 
(he  west  skie  of  Hurst  Point. 

(597.)  Ill  regard  to  the  reduction  of  lung  aeries  of 
tide-observulious  as  applicable  to  particular  ports,  we 
shall  only  call  the  re^er’s  attention  to  the  fulluwkig 
points. 

Methods  (59B.)  It  will  probably  be  found,  from  the  inquiries, 
to  b«  theoretical  and  experimental,  to  which  we  have  Eluded 
above,  that  the  elevation  of  high  water  in  rivers  or 
^ certain  mulllpUcr  to  make  its  lluctua- 
oftW'ob-  of  range  comparable  proportiunubly  with  the  flue- 
senrsUons.  tuutiun  of  range  on  the  coast,  and  that  tM  depression  of 
low  water  in  like  manner  requires  a multiplier  different 
vor..  V. 


from  the  former.  Much  confusion  would  be  removed  Tub-s  noU 
by  a.scertainlrgs  these  multipUers  and  applying  them  at 
once  to  the  oWrvotkms.  ' 

(.S99-)  U will  probably  also  l>e  found  that  the  time  Correnion 
of  high  water  requires  a correction  depending  on  the  of  time, 
whole  vertical  range,  to  make  it  comparable  wilh  that  depeodioit 
of  the  sea;  and  that  the  time  of  low'  water  requires  a J^J*^*'**'^ 
different  correction.  These  should  he  ascertained,  if 
possible,  and  applied.  It  W'ouUl,  perhaps,  lie  best  to 
a.s.sume  that  such  a correction  is  neede<l,  and  to  ileter- 
mine  its  quantity  from  the  obscrvatimis  theinseives  In 
such  a manner  that  the  epochs  of  highest  tides  mid 
mean  luiiitidul  intervals  shall  synchronize.  And  in 
like  mmiiirr,  for  the  corrections  to  the  heights,  it  might  Corr«ct»oti 
be  best  to  determine  the  (actors  so  that  the  mean  of  height, 
height  shall  be  uniform,  and  that  the  first  proprirtioti  of 
the  .Moon’s  muss  to  the  Sun's  i'ifvrre<!  from  the  semi- 
menstrunl  inequality  of  heights,  ^h  dl  be  the  same  as 
that  given  by  the  semimen-'lrual  Inequiilily  of  times 

(660.)  In  the  plucen  where  the  diurnal  tide,  though  Xfethod* 
sensible,  is  stimll,  its  dfect  in  height  at  the  lime  of  high  for  diurnvt 
or  low  water  may  be  conshlered  independent  of  its'^** 
effect  on  the  time  of  the  high  or  low  water,  and  rice 
rer/d.  Tlie  best  way  of  disengaging  It,  numerically, 
would  probably  lie,  to  calcuinte  a small  approximate 
table  of  second  differences  of  the  heights  and,  subtract- 
ing from  each  observation  of  height  the  mean  of  the 
preceding  and  fullowing  heights,  to  apply  thul  com- 
puted second  difference.  But  where  the  diurnal  tide 
is  very  large,  the  cffK't  on  height  is  not  independent  of 
the  elf^t  on  time.  In  this  cose  we  see  no  method  so 
clear  and  easy  a.H  to  calculate  beforehand  a few  tables 
of  the  values  of  cob  9+ a cos  (2  0+6)  with  different 
values  of  a and  6;  the  result  will  enable  the  experi- 
menter to  judge  how'  much  the  real  epoch  ofliigh  seinb 
cliurnal  tide  differs  from  the  lime  of  higliest  water,  and 
what  is  the  real  epoch  of  diurnal  tide.  The  same  w ill 
apply  to  the  times. 

(601.)  The  whole  of  the  iuequaliiies  fchould  then  be  Methoda 
treated  with  reference  to  the  thwry  of  (451.),  and  so  as  for«rner*J 
to  include  the  terms  pointed  out  in  (550  ) itnd  (554.).  +«!*>*•>. 
For  these  it  will  not  be  sufficient  to  cla.ss  tiigeiher  ail 
observations  at  which  the  decliuatinn  was  the  name  ; 
before  this  is  done,  the  whole  must  lie  divide<i  into  two 
Categories,  namely,  those  of  declinations  increasitig  and 
of  declinations  diminishing,  which  are  to  be  offerwards 
subdivided  by  absolute  declinations.  In  like  manner, 
as  regards  parallax,  all  the  observations  must  be  divided 
Into  the  two  categories  of  parallax  increasing  and 
parallax  diminishing;  which  are  to  be  ofierwurds  sub 
divided  by  absolute  purullai.  The  whole  of  these 
flemenu  are  to  be  taken  for  an  epoch  anterior  by  a 
quantity  equal  to  the  age  of  the  tide.  From  thediscufr' 
skm  of  these  inequalities  in  time  a.s  well  us  in  height, 
the  mass  of  the  Moon  is  to  be  inferred  by  the  process 
Bkctchcd  in  (555.);  and  the  agreement  of  the  different 
values  of  (he  maiw  will  be  the  proof  of  agreement  of 
theory  and  observation. 

(602.)  The  best  method  of  starting  in  these  reduc- 
tions cannot  be  the  subject  of  general  rule  ; (he  age  of 
the  tide  however  should  be  determined  as  early  as 
possible.  When  the  lunar  parallux  correction  is  ascer- 
tained, that  part  of  it  whlcn  applies  uniformly  in  the 
same  age  of  the  31ooii  (depending  on  vuria(iott)  should 
be  subtracted  from  all  the  observations,  or  rather  from 
the  means  of  the  groups,  and  then  only  can  the  semi* 
menstrual  Inequality  be  (bund  exactly.  ICach  inequality, 
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Ti<l«  »nd  when  delermUictl,  should  be  subtracts!  from  ihc  oWr- 
W»t«.  yaiiofts  before  a new  erne. 

(603  ) Tlie  same  iiielhods  should  be  uiied  for  diur- 
nal i»e<ina]ily,  where  it  is  conspicuous.  But,  as  north 
decltnaiioiis  and  south  declinations  are  not  now  lo  be 
coufounded,  it  will  be  advantageous  to  express  the 
places  of  the  Sun  and  Muon  by  nurth-polur'distances 
Point*  to  decUmUiona. 

bcuotired  (604  ) In  regard  to  the  (racing  of  cotidal  lines,  the 
in  the  principal  delect,  in  marine  localities  which  uiherwise 
oUerr*'  are  well  known,  is  in  the  Pacific  Ocean  generally.  The 
attention  of  those  wh»>  are  inlercsletl  iji  defining  these 
lines  should  be  particularly  directed  to  the  devising  of 


D waves. 

means  for  rendering  the  tide  even  coarsely  sensible,  in  Tide*  sad 
places  where  its  range  is  small,  where  it  is  partly  . , 

musketl  by  dny-breezes  and  night-breeies,  and  where 
the  water  is  held  in  a slate  somewhat  <litTereut  from 

that  of  the  u|»en  sea  by  the  rings  of  coral  reef  which  ' 

surround  so  many  of  the  islands. 

(605.)  In  some  smaller  seas  scrupulous  attention  R^ferenr** 
should  also  be  given  lo  the  distinction  between  the  the  »im* 
actual  time  of  high  water  ami  the  time  w hen  the  simple 
sine  expressing  the  sen-tide  reaches  its  maximum.  It  foxtetion, 
is  not  unlikely  that  hi  this  way  some  part  of  on  np])a-  for  draw- 
rent  anomaly  which  Mr.  Whewrll  has  remarked  to  the  ^ coiidaJ 
cast  of  the  Isle  of  Wight  may  be  removed. 
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CHAPTER  1. 

Thf.  Origin  of  Arvhitcclure. 

Ir  we  pass  over  ihe  time  when  there  existed  no  imple- 
ment capable  of  excavating  a rock,  or  fellinj^a  tree,  and 
when  the  human  is>dva|re.  who  drew  his  subsiKlence  from 
the  Earth  or  waters,  retired  for  the  night  to  the  shelter 
of  some  natural  cave  or  hollow  tree,  we  shall  come  to 
a perioil  when  the  practice  of  building  began  in  Ibc 
World,  and  this  wu».  probably,  u.s  early  as  the  formation 
of  the  first  Societies.  A*  soon  a^  a number  of  indivi- 
duals or  families  had  united  themselves  together  for  the 
]>urposes  of  defence,  or  of  more  effectually  oUatning 
the  means  of  support,  halntationa,  larger  aifd  more 
commodious  than  those  afforded  by  Nature,  would  be 
rci^lred. 

means  resorted  to  by  different  Tribes  of  people  to 
procure  the  necessary  protection  from  the  inclemency 
of  the  weather,  may  be  reasonably  supposed  to  vary 
according  to  the  mode  by  which  each  people  obtained 
its  subsistence,  to  the  materials  for  building  which  hap- 
pened to  l>e  found  in  the  places  occupied,  and,  perhaps, 
to  some  pecuiiariiiesof  character  with  which  each  people 
might  be  endowed. 

A pastoral  nation,  of  which  each  family  must  change 
its  place  of  abode  as  often  as  its  flocks  consume  the 
productions  of  the  Earth  about  the  stalion  it  occupies, 
will  have  little  inducement  to  erect  permanent  buildings; 
ami,  in  a r^on  nearly  levrl,  tents,  or  at  most,  light 
timber-huts,  which  can  either  be  removed  at  pleasure, 
or  abandoned  without  loss,  will,  probably,  be  the  only 
dwellings  it  finds  necessary  to  construct. 

Nearly  the  same  thing  may  be  said  a people  inha* 
biting  a mountainous  country,  or  the  sea-coast,  and 
seeking  its  support  from  hnnting  or  fishing ; for  the 
families  or  communities  which  pursue  those  modes  of 
living,  being  thinly  scattereil  over  an  extensive  terri- 
tory. will,  in  most  cumts  find  it  convenient  to  fix  their 
abodes  in  caves  furmed  by  Nature  or  Art  in  the  rocks. 

Rut  when  men  applied  ihemselves  to  the  cultivation 
of  the  ground,  in  a region  where  an  ungrateful  soil 
compelled  them  to  the  con.Mant  |>erformance  of  a re- 
gular succession  of  labours  in  order  to  acquire  the 
means  of  subsistence,  being  iiece»«ariW  attached  to  one 
spot,  perhaps  for  life,  it  is  conceivable  that  their  dwell- 
ings would  be  of  a permanent  nuttirc ; and,  coiise(|uent}y, 
it  is  among  such  a ;>eople  that,  through  successive  im- 
provementK,  (he  practice  of  building  maybe  expected  to 
rise  to  (he  dignity  of  an  Art.  This  would  take  place  when, 
in  process  of  time,  men  had  learned  to  give  to  their  build- 
ings Buch  internal  arrangements  as  were  suited  to  (he 
purpose  for  which  they  were  intended ; to  make  the 
exterior  forms  characteristic  of  those  puqK>se8;  and  to 
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establish  the  fit  proportions  which  the  several  parts  of  i. 
an  edifice  should  bear  to  each  other,  in  Older  to  fulfil 
the  above  conditions,  and  to  render  the  whole  capable 
of  producing  an  effect  which  might  be  pleasing  to  the 
eye.  Now  the  Art  of  Architecture  is  a collection  of 
rtiles  for  constructing  buildings  conformably  to  theM 
principles. 

As  this  Art  must  have  had  its  origin  in  some  very  The  prouw 
simple  and  nide  construction,  and  as  iis  early  progress  type  ot  A»- 
must  have  been  made  by  insensible  steps,  neither  the 
primitive  form  of  a building  nor  the  successive  improve-  fc^^*"** 
ments  it  underwent  wore  likely  to  excite  such  notice  at 
the  time  they  were  made,  us  to  cause  the  memory  of 
(hem  to  be  preserved.  It  is  therefore  hardly  to  be  ex- 
pected that  any  Tradition,  still  less  that  any  Historical 
document  should  remain,  concerning  either  the  one  or 
the  other,  of  a date  anterior  to  the  establishment  of  a 
considerable  number  of  general  principles  of  construc- 
tion. Afterwards,  these  becoming  objects  of  study  for 
persons  who  were  called  upon  to  oercise  Architecture 
as  a profession,  would  necessarily  lead  to  an  inquiry 
whether  they  were  founded  upon  any  original  model, 
and  what  that  mo<iel  miglit  have  lK^en. 

Vitruvius,  who  wrote  on  the  Art,  in  the  time  of  An-  ProhaM,- 
gustiis,  or  of  one  of  his  immediate  successors,  has,  in 
the  1st  Chapter  of  his  Ild  Book,  indul^l  his  own  *"*  ^**”' 
fancy,  or  recorded  that  of  some  more  ancient  Philoso- 
pher, re«|>ecting  the  origin  of  the  Arts  and  Sciences,  and 
particularly  that  of  the  Art  of  building.  Having  given 
a fabulous  account  of  the  origin  of  fire,  he  goes  on  to 
Btate  that,  by  the  comfort  men  derived  from  it,  they 
were  induced  to  form  themselves  into  Suvietirs  and 
erect  buildings  to  shelter  themselves  from  the  severity 
of  the  climate.  Such  buildings,  he  thinks,  would  re- 
semble the  huts  constructed  by  men  who  occupy  the 
lowest  grade  in  Society;  and,  to  give  an  idea  of  that 
primitive  style,  he  describes  the  mci4e  of  building  prac- 
tised by  the  ColcldanK,  u people  who  probably  were 
then  in  the  same  rude  state  as  are  now  the  inhubilanis 
of  the  Islands  in  Uie  South  Seas. 

He  says,  it  consisted)  in  fixing  trees  uprigfit  in  the 
ground,  side  by  side,  so  as  to  include  the  space  to 
be  inhabited;  the  diiMance  between  the  rows  of  trees 
equalling  the  length  of  the  trees  intended  for  the  co- 
vering. The  roof  was  laid  over  the  lojw  of  the  upright 
trees,  and  above  these,  other  upright  trees  were  pla<^, 
in  a manner  similar  to  those  Mow.  Thus  the  building 
was  raiM.'d  to  the  height  required.  A roof  was  furmed 
at  the  (op.  he  says,  by  raising  beams  across  from  the 
four  angles,  so  as  to  unite  in  a ]>oint ; the  sides  and 
roof  were  filled  up  with  boughs,  tnd  the  interstices 
were  stopped  by  chips  and  clay. 

It  is,  however,  by  no  means  necessary  to  suppose 
that  the  square  or  rectangular  form  which  Vitruvius 
2 1 
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d^ocriben  is  the  only  one  which  would  be  afieeled  by 
the  earliest  people  for  their  houses  ; indeed,  it  is  pro- 
bable that  a circular  fi)nn  would  as  oAen  be  adopted, 
if  it  were  not  the  oripnsi  construction  ; anri  this  is  so 
much  the  more  likely  to  be  the  case  as  it  ia  less  artift- 
clal.  and  as  the  practice  eaisls  amoii^  those  people  who 
approach  the  nearest  to  the  state  of  Nature.  The  conical 
form  is  tliat  which  is  actually  (dven  to  their  huta  by  the 
natives  of  the  Southern  extremity  of  the  American  Con- 
tinent, and  a cylindrical  form  of  wall  with  a conical 
roof  is  very  generally  adopted  in  the  interior  of  Africa. 

'The  inquiry  into  the  nature  of  the  earliest  edifices 
seems  to  lead  ut  to  the  discovery  that,  before  Man  had 
provided  any  thing  better  than  a frail  tenement  of  wood 
to  shelter  him,  when  living,  from  the  summer's  heat  and 
winters  cold,  he  had  bestowed  incredible  pains  in  the 
endeavour  to  form  an  eternal  building  of  stone  which 
was  to  reedve  him  when  dead. 

A pile  of  stones,  nr  a mound  of  earth,  was  certainly 
the  first  monument  erected  to  commemorate  some 
event,  to  mark  the  grave  of  some  person  who  had  been 
of  importance  during  his  life,  or  to  serve  as  a general 
receptacle  for  the  b^ies  of  men  slain  in  buttle:  such 
are  the  moriumeiiUil  Barrows  of  earth  or  stones  which 
abound  in  Europe,  from  the  Steppes  of  Tartary  tu  the 
Highlands  of  Scotland,  and  which  have  been  discovered 
even  in  North  America.  'Hie  more  artificial  Pyramids, 
which  have  been  erected  in  so  many  difierent  parts  of  the 
World,  are  works,  in  all  probability,  intended  for  similar 
purposes,  and  the* r construction  displays  the  next  step  in 
the  Art  of  building. 

The  pyramidal  or  conical  form,  which  was  universally 
given  to  these  inunumenlal  mossea,  is  naturally  enough 
derived  from  the  form  which  earth  assumes  when 
thrown  loosely  in  a heap,  such  as  that  which  would 
nece.vsarily  be  made  over  a grave  when  the  excavation 
was  filled  up  afier  the  body  had  been  deposited  ; or.  we 
may  add.  from  Uie  form  assumed  by  stones  piled  loosely 
on  the  ground  as  a monumental  mark ; and,  accord- 
ingly, we  may  consider  the  adoption  of  that  form  os  an 
argument  in  favour  of  the  propensity  of  Mon  to  imitate, 
in  his  artificial  constmetiona,  the  appearance  of  some 
natural  object,  or  some  primitive  work. 

io  Countries  abounding  with  mounlnins  and  rocks, 
natural  excavations  would  often  be  (bund  capable  of 
serving  as  receptacles  for  tbe  dead ; and  when  these 
were  wanting,  artificial  excavations  might  be  made  with 
less  labour  than  it  would  require  to  erect  a Pyramid. 
It  is  therefore  probable  that  both  these  spedes  of  se> 
pitlchre  are  of  equal  antiquity,  and  were  employed  for 
the  same  purpose,  according  to  circumstancca.  Exca- 
vations, which  have  been  used  as  sepulchres,  abound  in 
Egypt,  Persia,  India,  and  Europe,  and  even  in  the 
Island  of  Tencritfe  in  the  Atlantic  Ocean.  An  account 
of  the  disjiosiiion  of  the  chambers  and  galleries  in  the 
principal  places  where  such  sepulchres  have  been 
formed,  is  given  under  Catacomb,  in  our  MitceUaneou* 
Dituion. 

But  though  the  Pyramids  and  Catacombs  were,  gene- 
rally speaking,  intended  lu  contain  the  bodies  of  the 
dead,  there  ia  sufficient  reason  to  believe  that  in  some 
cases  they  must  have  been  used  asTempleN  or  at  least, 
tiiat  some  part  of  each  was  appropriated  lo  the  pur- 
poses of  Religion,  or  to  the  residence  of  its  Ministers  ; 
the  latter  destination  is  inferred  from  the  testimony  of 
Herodotus,  who  on  that  account  was  not  permitted  to 
see  the  interior  of  the  Labyrinth  in  Egypt.  It  is  possible 


also  that  such  works  may  have  occasionally  served  as  PArt  T 
retreats  for  the  inhabitants  of  a Country  from  the  pur- 
suit  of  an  invading  enemy,  or  a.s  secure  places  to  con- 
tain Uie  treasures  of  the  Sovereign  or  of  the  Slate.  For 
some  or  all  of  these  purposes.  Pyramids  or  caverns  seem 
to  have  been  the  necessary  accora|>aniincnls  of  must  cities 
of  the  ancient  World. 

At  the  earliest  period  of  Society  in  Egypt,  the  rocks  Egyptua 
of  Thebaii  aeem  to  have  presented  an  indestructible 
asylum  for  the  dead,  who  were  depoaited  in  extensive 
excavations  made  in  those  natural  masses  of  stone ; but 
when  the  seat  of  the  Empire  was  removed  to  Memphis, 

Dear  (he  Delta,  those  masses  were  not  so  abundant,  arid  it 
became  necessary  to  erect  artificial  buildings,  containing 
chambers  for  the  same  purposes ; such  masses  are  the 
Pyramids,  which  still  exist  in  that  part  of  the  Country, 
and  form  a distinguished  feature  in  an  Egyptian  arene. 

Hie  three  principal  Pyramids  of  Egypt  are  supposed 
to  have  been  erected  by  Cheops,  by  his  brother  Ce- 
phrenea,  and  his  son  Mycerinus,  who  were  successively 
Kings  cmT  dial  Country.  But  so  little  dependence  can  be 
placed  upon  the  early  History  of  Egypt  that  it  is  impos- 
sible to  say  whether  we  are  to  refer  their  reigns  to  a 
period  previous  or  potgerior  to  that  of  the  Trojan  war. 

Those  Pyramids  are  situated  along  the  Nile,  near  Cairo, 
probably  not  for  from  the  place  where  the  ancient  Mem- 
phis once  rtuod,  and  Uiey  are  built  of  granite  upon  u nu- 
cleus of  natural  sandstone. 

At  a short  distance  Southward  from  the  great 
Pyramids  is  the  town  of  Saccam,  in  the  neighbouibood 
of  which  are  several  Pyramids,  some  constructed  of 
atone,  others  of  brick,  and  one  it  described  as  formed  of 
heaps  of  pebble-stouca  cemented  together.  The  exterior 
of  the  latter  is  composed  of  six  stages,  each  terminating 
at  lop  in  a horixontal  surface  11  feet  broad,  nod  Uie 
vertical  distance  from  stage  to  stage  is  25  feet  Between 
the  stages,  the  faces  of  the  Pyramid  are  oblique  lo  the 
horixon,  so  that  the  whole  has  the  appearance  of  several 
frusta  of  Pyramids  placed  one  on  another. 

In  Upper  Egypt  the  Pyramids  seem  to  have  been 
less  general  than  in  the  country  about  Cairo,  probably 
because  the  natural  rocks  were  more  abundant  in  the 
former  district  than  in  the  latter ; but  M.  Caillaud,  and 
subsequently  Mr.  Burckbardt,  observed  great  numbers  in 
Nubia,  at  (he  distance  of  more  than  one  hundred  leagues 
beyond  the  cataracts  of  the  Nile.  They  are  described 
as  bearing  considerable  resemblance  to  those  of  Egypt, 
both  ill  their  general  form  and  in  the  character  of  (heir 
sculpture,  but  they  are  much  smaller,  the  greatest  not 
being  above  50  feet  high.  They  are  dispos^  iu  groups 
of  twelve  or  fifteen  together,  and  wiihin  the  mass  of 
each  is  formed  a sepulchral  chamber,  to  which  there  is 
an  entrance  through  a Temple  built  against  the  face  of 
the  Pyramid. 

'fhe  custom  of  erecting  Pyramids  must  have  been 
very  general  throughout  Asia.  The  Tower  of  Babel  PtramUi 
was,  not  improbably,  a work  of  u similar  nature,  and  nf  a»>. 
that  which  was  called  the  Tower  of  Jupiter  Belus,  in 
the  centre  of  one  of  the  divisions  of  Bab)  Ion,  was  cer- 
tainty so.  According  lo  the  description  given  by  Uer<^ 
dotus,  (Cho.sect.  lb  1 .)  the  base  of  this  Tower  was  a square, 
each  side  of  which  was  a furlong  in  extent.  The  building 
consisted  of  eight  different  portions  in  pyramidal  forms, 
one  above  another;  the  wlmle  height  was  one  furlong,  and 
as  the  portions  are  stated  to  have  been  built  in  regular 
succession,  perhaps  they  were  all  of  equal  height,  riz. 
about  SO  feet,  liie  ascent  from  the  ground  was  by  an 
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AfcMtee*  incline<1  plane  which  passed  eight  times  about  the  Tower, 
formed  the  divinona  just  mentioned;  in  each  of 
divisions  were  constructed  Temples,  consisting  of 
apartments  whose  roofs  were  supported  pillars,  and 
in  the  upper  Temple  was  a magnificent  couch  of  gold. 
It  is  probable  also,  that  this  Temple  was  used  as  an  Ob- 
servatory. and  that  from  it  the  Chaldean  Astmno* 
mers  made  the  celestial  observations,  of  which  a few 
have  been  transmitted  to  our  limes.  Here,  then,  we 
have  an  example  of  a Pyramid  which  docs  not  seem  to 
have  been  us<>d  as  a tomb. 

In  his  account  of  the  Retreat  of  the  Ten  thousand 
Greeks  from  Persia.  Xeno)>h<m  mentions  the  arrival  of 
his  army  at  an  uninhabited  city,  which  he  calls  Larissa, 
situated  on  the  Tigris;  and  he  says,  that  close  to  the 
city  there  stood  a Pyramid  of  stone,  100  feet  square  and 
200  feet  high,  into  which  the  inhabitants  of  the  neigh- 
hnuriiig  villages  retired  after  the  defeat  of  the  Persians. 
(v4na6airit,  Imok  hi.)  Bochart  supposes  this  city  to 
l>e  the  Rr*en  stated  by  Moses  (f?en.  x.  12.)  to  have 
been  built  hvAshur;  and  if  so.  there  is  a probability 
that  this  Pymmid  was  one  of  the  most  ancient  in  the 
World.  It  seems  to  have  contained  chambers,  and 
therefore  must  have  been  intended  either  fur  a tomb 
like  those  of  Egypt,  or  for  a place  of  worship,  like  the 
Tower  of  Belns.  Its  proportions,  however,  differ  consi- 
derably from  those  of  the  Egyptian  Pyramids,  inasmuch 
as  its  height  appears  to  have  been  double  the  length  of 
each  side  of  its  base,  whereas  the  hei.:hts  of  the  latter 
•re  scarcely  et;ual  to  the  lengths  of  their  sides. 
iyr»niidi  dI  In  the  eariiest  times,  Barrows  of  a conicil  or  pyra- 
Or*«c«.  midal  form  seem  to  have  been  commonly  raised  as 
funereal  monuments  in  Greece.  In  the  XXIIId  Book 
of  the  //toW,  Homer  slates  that  the  Tomb  of  Patro- 
clus  was  made  by  heaping  earth  over  his  grave  ; and, 
from  the  circumstance  that  the  foundations  are  said  to 
. have  been  laid  deep,  we  infer  that  the  I*yramid  was 

reveled  with  masonry.  Pausanias  mentions  (yfrgoftca, 
c.  13.)  a sepulchre  of  OpheUes,  at  Nemea.  about  which 
were  Aeveral  altars,  and  the  whole  of  which  was  sur- 
rounded by  a stone  wall ; and  he  speak.s  of  a pyramidal 
structure  Wtween  Aigos  and  Rpidauros  which  was 
built  over  the  graves  of  the  combatants  who  fell  in  the 
quarrel  of  PrstiiN  and  Acrisitis.  These  monuments, 
perhaf>s,  resembled  that  pyramidal  Tower  which  still 
exists  near  Argos,  on  the  mad  to  TripoHzza,  and  which 
is  described  in  the  Si/pj>/emrnf  fo  tAr  of 

AthnxM  originally  published  by  Stuart  and  Revett.  Its 
plan  Is  rectangular ; at  the  foot  the  length  U 44  feel, 
and  breadth  31  fcet4  inches  ; the  height  cW' the  part  yet 
standing  is  9 feel  2 inches,  and  at  lliat  level  the  length 
is  34  feet,  ami  breadth  24  feet  3 inches.  How  the 
building  was  terminated  above  is  unknown,  all  the 
upper  part  having  been  destroyed,  but  in  the  interior 
there  is  a chamber,  now  roofless,  about  20  feet  long 
and  17  feet  6 inches  wide.  On  one  face  of  Uie  Pyramid 
is  an  entrance  covered  by  horizontal  courses  of  stones 
which  project  beyond  each  other  till  they  meet  at  top, 
and  form  a triangular  head.  A passage  from  this  en- 
trance leads  nearly  to  the  opposite  face  of  the  Pyramid, 
and  at  the  extremity  on  one  side  has  been  the  doorway 
of  the  apartment 

It  is  a remarkable  circumstance  that  PymmklB  did 
not,  subsequently,  become  prominent  objects  in  Orcece, 
as  they  did  in  Egypt  and  perhaps  we  may  consider  this 
as  a proof  of  the  independent  origin  of  the  Architecture 
of  the  furmer  Country;  the  prevdence  of  a more  com- 


plex and  refined  style  of  building,  in  later  times,  pro-  Part  (. 
bably  caused  simple  Pyramids  to  be  disregarded,  and 
such  as  once  existed  to  be  destroyed. 

The  pyTamidal  form  of  Sepulchral  monuments,  or  PyramUli 
Religions  edifices,  doe.s  not  appear  to  have  been  con-  ^ 
fined  to  the  ancient  continent;  we  find  the  same  form 
aff^ted  by  the  inhabitant.v  of  parts  of  the  World  which  cMiinrtn. 
are  separated  from  it,  in  opposite  directions,  hy  the 
Atlantic  and  Indian  Oceans:  we  allude  to  the  Pyramids 
existing  in  Mexico  at  the  time  of  the  invasion  of  that 
Country  by  the  Spaniards,  and  in  the  Islands  of  the 
South  Seas  at  the  lime  of  their  discovery,  ami  perhaps 
at  the  present  day  On  reading  the  descriptions  of 
these  works  we  cannot  avoid  being  struck  wiUi  their 
resemblance  to  (he  Pyramids  of  the  Babylonians  and 
Egyptians. 

Dr.  Robertson  states,  on  the  authority  of  the  Spanish 
writers,  in  the  Vllth  Book  of  his  Hutory  of  Amrricat 
that  the  great  Temple  of  Mexico  was  a solid  mass  of 
earth,  of  a square  form,  and  having  part  of  its  su(>er- 
ficies  reveted  with  stone.  Each  aide  of  the  base  was 
90  fMt  long,  and  it  diminished  gradually  upward  till  it 
tiTminaled  in  a quadrangle  30  feel  long  each  way;  on  the 
top  of  this  square  was  a Temple  containing  two  altars, 
on  which  the  victims  were  sacrificed.  And  he  thinks 
it  probable  that  all  the  other  Temples  of  Mexico  resenn- 
bled  this  exactly.  Whether  it  was  intended  as  a place 
of  burial,  or  not,  docs  not  ap|>ear,  but  the  morai  which 
Captain  Cook  saw  at  Taheile  io  his  first  voyage  was 
certainly  an  elevation  for  that  purpose.  He  says  it 
consists  of  an  enormous  pile  of  stonework  270  feet 
long,  90  feet  wide,  and  from  40  to  30  feet  high,  in  the 
form  of  a Pyramid,  with  a flight  of  steps  on  each  side. 

The  foundation  consisU  of  rock  stones  the  steps  are  of 
coral,  and  the  upper  part  of  muml  pebbles;  the  rock 
and  coial  stones  are  squared  neatly,  and  the  whole  is 
compact  and  firm,  which,  eunsideriiig  it  was  coDslructed 
before  live  natives  possesaed  iron  tools,  or  cement,  must 
have  been  a work  of  prodigious  labour.  This  forms 
one  tide  of  a court,  whose  length  and  breadth  are  nearly 
equal,  and  the  court,  which  is  surrounded  by  a wall,  is 
paved  with  flat  stones. 

Having  described  what  are  the  most  simple  construc- 
tions, and  what  were  the  kind  of  works  first  executed 
by  Man,  we  proceed  to  exhibit  the  probable  origin  of 
edifices  of  a more  artificial  character. 


CHAPTER  II. 

The  n^poaed  Prototype  of  a SysUmatie  Style  of 
BuUaing. 

Wa  may  collect  from  what  is  said  by  Vitruvius  in  Co«ipan«Mi 
the  Ild  Chapter  of  his  IVlh  Book,  that,  at  a period  as 
early  as  Ills  lime,  the  analysis  of  the  forms  of  buildings 
hud  led  to  the  hypothesis  that  they  are  all  derived  from  rgm  at 
some  mode  of  conslrueiion  employed  in  the  infancy  of  an  •nrleni 
Society ; and  consequently  that  the  most  superb  edifices  TetapU. 
arc  but  grand  imitations  of  the  synlem  of  Umbera  forming 
the  frantework  of  a simple  collage.  It  is  indeed  easy  to 
conceive  thalw  hatever  might  be  the  forms  of  the  primitive 
dwellings  of  the  inhabitants  of  any  Country,  that  form 
would  be  copied  when  a more  subataiitial  material  than 
timber  was  employed,  or  a more  extensive  edifice  than  a 
hut  was  tube  coasimcted.  Ihtheii,  we  admit  that  the  first 
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Archiirc-  hsbiinlmns  of  any  p«>plc  were  of  limber,  anH  in  whal- 
ever  Cminlry  this  material  abounds  it  ia  prob  :b!e  enoug'h 
that  such  would  be  the  ease,  the  hypothesis  will  be  jus- 
tified by  showing  the  corres])ondence  between  the  con- 
struction of  a timber-hut  and  the  (^neral  dis|w>sition  of 
the  meml>ers  of  ■ stone  edifice,  which  may  be  suppirsed 
to  have  Wen  erected  by  the  people  of  such  a Country  at 
a time  when  the  Arts  and  Sciencca  were  extensively 
cultivated  amonar  them. 

This  conformity  wc  purfnrte  now  to  trace,  takinjp  for 
our  example  a building;  similar  to  some  of  those  erected 
in  Greece  or  Rome  at  the  time  of  its  jrreatest  national 
splendour.  Such  a comparison  will  atford  an  oppor- 
tunity of  showing;  the  situations  and  uses  of  the  principal 
members  which  enter  into  the  com}>osititm  of  almost 
every  buUdintr  of  im))ortance.  whether  ancient  or  mo- 
dem, and,  therefore,  will  facilitate  the  comprchencion  of 
the  more  particular  descriptions  which  will  be,  hereafter, 
jfiven. 

It  may  first,  however,  be  observe<l  that  Architecture 
was,  ptutnihiy,  brouirht  to  considerable  perfection  in 
edifict^  of  timber  before  stone  was  employetl ; because 
no  traces  remain  of  any  building's,  executed  in  the  latter 
material,  whose  forms  indicate  a series  of  appmximatiors 
to  the  perfect  state  of  the  systems  or  Orders  exhibited  in 
the  most  nncienl  of  (he  existing-  edifices  * and  it  cannot 
be  said  that  such  examples  may  have  formerly  existed 
but  arc  now  destroyed,  because  it  is  reasonable  to  be- 
lieve that  such  works,  beinf?  the  oldest  am)  rudest,  would 
be  constnicted  in  a mure  substantial  manner  than  the 
others ; ami.  therefore,  would  be  better  able  to  resist  the 
raVBprs  of  time. 

Tlie  best  notion  we  can  form  of  the  eonstnieiion  of 
the  hut  is,  that  a number  of  posi.s  would  be  placed  ver- 
tically on  the  ground,  so  as  to  enclose  an  area  in  the 
form  of  a s<|uare  or  parallelogram  ; along  the  tops  of 
these  would  be  placed  a horizontal  beam  on  each  of  the 
four  sides,  and  over  these  would  be  laid  other  horizontal 
beams,  parallel  to  one  of  the  sides  of  the  building,  in 
ordei  to  support  the  material  tvhich  was  to  serve  for  the 
roof.  But,  as  the  flat  covering  which  we  have  here 
sup]X)sed,  would  not.  In  a Country  subject  to  heavy 
rains  and  snows,  aflurd  a sufficient  protection  to  the  in- 
terior, an  inclining  roof  supported  by  beams  placed 
obliquely  above  the  vertical  posts  would,  very  early,  be 
substituted  for  the  flat  one.  Now  the  Temples  of  the 
Greeks  and  R^imaus  wore  generally  rectangular,  accom- 
panied and,  often,  surrounded  by  columns,  and  covered 
by  roofs  inclining  on  both  sides  from  a ridge  over  the 
middle  of  the  building  and  parallel  to  its  length.  This 
constmefiun  bears,  certainly,  great  resemblance  to  the 
hut  just  dcscrihcd ; but,  in  order  to  gel  a more  com- 
plete idea  of  the  correspondence  of  the  copy  with  its 
supposed  original,  we  must  compare  them  together  more 
particularly,  first  exhibiting  the  principal  members  and, 
aRerwanIs,  the  minor  parts  in  detail. 

Theoriio  The  trunks  of  trees  placed  vertically  in  the  ground 
are  supposed  to  be  represented  by  the  columns  in  the 
e^uW«ore  ^**’*^®*^  building.  (PI.  i.  fig.  1.)  Over  the  tops  of  these 
trunks,  on  each  face  of  the  primitive  hut,  was  placed  a 
beam  horizonlally,  and  this,  in  the  copy,  is  what  has  the 
name  of  rpxKtyhum  or  arcAitrare.  Above  the  architrave 
may  be  supposed  to  come  the  traiistra  or  horizontal 
timbers,  which,  stretching  over  the  enclosed  space,  in  a 
direction  parallel  to  either  face  of  the  building,  support 
the  roof.  Tlicsc  being  placed  at  certain  distances  from 
each  other,  and  their  extremities  ippeariog  immediately 


over  the  face  of  the  architrave,  were  represented  in  the  P*ii  I 
copy  by  rectangular  divisions  which,  from  the  meiioer 
of  ornamenting  them,  bear  the  name  of  /rig/ypAt.  The 
notches  cut  in  the  arcliitrave  to  receive  the  extremities 
of  those  beams  were  called  by  the  Greeks  opit,  and, 
hence,  the  intervals  of  the  beams  have  the  name  of 
fruUtpf*.  The  whole  apace  occupied  by  the  triglyphs 
and  metopes  was  called,  by  the  same  people,  tophomt: 
in  later  times  it  has  Iieen  called  iJie  /rtze,  because  it  is 
generally  nrnamenterl  with  acut{}tiire. 

From  this  description  of  the  timbers  above  the  archi- 
trave, it  will  be  immediately  perceive  I that  the  triglypha, 
which  represent  the  extremities  of  thi>se  limbers,  sthould 
only  appear  on  two  opposite  fiioe*  of  the  building;  yet, 
in  every  ancient  example  of  a rectangular  building  w here  ' 

triglyphs  arc  employed,  they  are  funned  in  a .similar 
manner  on  oach  of  the  four  faces  ; unless,  therefiire,  we 
suppose  the  tirolHTs  to  be  disposed  in  two  directiuns,  at 
right  angles  to  each  other,  and  to  be  framed  together  ao 
that  the  lower  and  upper  surfaces  may  be  in  the  same 
plane  res|»eciive1y,  this  must  be  considereil  as  \ depar- 
ture from  strict  conformity  with  the  original  model ; and 
then  the  triglyphs  placed  on  the  two  faces  which  are 
ivsroilel  to  the  directiuns  of  the  beams  must  be  supposed 
U»  huve  been  intenderl,  only,  to  give  a certain  similarity 
of  ornament  to  all  the  froiils  of  the  edifice.  It  is  not, 
however,  in  every  building  that  a representation  is  made 
of  the  ends  of  the  beaniH  immediately  above  tlie  arclii- 
trave ; for.  in  some,  the  frize  is  ornameiitetl  in  a diflerent 
manner,  or  leR  quite  piuio,  ns  if  copied  from  a model 
ill  which  the  ends  of  those  beams  were  covered  by  a 
aimioth  brmni. 

Above  these  transverse  beams  may  be  supposed  to 
have  been  placed  other  horizontal  beams  of  smaller 
dimensions,  closer  together,  and  at  right  angles  to  them. 

The  extremities  of  these  latter  beam«,  or  Joists,  may  ex- 
tend beyond  the  face  of  the  architrave  and  frize  and 
BUp{K>rt  the  planks  or  still  smaller  limbers,  which  either 
constitute  the  covering  itself  of  the  roof,  or  serve  as  a 
bed  for  the  materials  employtsl  for  the  covering.  The 
reason  of  extending  tlie  joists  and  covering  of  the  roof 
beyond  the  faceof  Uie  architrave,  is,  that  the  rain-water 
which  falls  on  the  roof,  may,  thereby,  l>e  thrown  beyond 
the  posts  or  columns,  or  beyond  the  walls  of  the  build- 
ing. if,  in  the  intervals  of  the  [>usls,  walls  are  constructed. 

The  projecting  parts  of  the  lower  joists  just  mentioned, 
being  imitated  in  stone  buildings  executed  according  to 
some  of  the  systems  or  Orders,  become  what  are  called 
rm>dj//on<,  and  Uie  extremities  of  the  upper  course  re- 
present, perhaps,  what  are  called  dmldt.  Kach  of  tliese 
species  of  projections,  like  the  iriglyphs,  can.  properly 
speaking,  only  appear  on  two  fronts  of  any  quadrangular 
building,  unless  each  course  consists  of  timbers  framed 
at  right  angles  to  each  other,  om  above  described  ; but 
as  tliis  method  is  tml  adopted  in  practice,  and  a.s  we 
find  that  the  modillons  and  dcntcis  are  exhibited  on 
every  face  of  such  buildings,  we  must  suppose  this  to  be 
a measure  adopted,  as  before,  fur  the  sake  of  obtaining 
a similarity  of  ornament  on  every  side. 

The  courses  of  modillons  and  dcmcls,  together  with 
the  beams  upon  which  those  courses  appear  tu  rest,  and 
the  part  of  the  roof  above  them,  form  what  was  some- 
times, by  the  AncienLs,  called  the  corona,  but,  in  modern 
Architecture,  is  called  the  cornice;  and  the  name  of 
corona  U r>cca.sionaily  by  V'itruvius,  and  always  by  tlie 
moiierns,c<Mifined  to  the  projecting  member  immedialdy 
above  the  modillons.  The  whole  system  of  horizontal 
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ArctiiMfi*  beams  almve  the  columns,  comprehending  the  archi- 
lure.  trave,  friee,  and  comice,  wa.1  called  by  the  ^eiierul  name 
of  rpiiUyltum,  hut  in  later  times,  the  entablature. 

\Vhcii  an  inelinini;  roof  was  to  he  made,  (see  pi.  i. 
A((.  2.)  beams,  called  by  Viinivius  canthfriiy  and  by  the 
present  Architects,  rafinn^  were  dts|K>se<l  in  two  planes 
declining  each  way  from  the  columcn,  or  rkl^  of  the 
roof,  wliich  rid^  extended  Iong;itudiiiaIly  above  the 
middle  of  the  area  enclosed  hy  the  building:  the  upper 
extremities  of  (he  rafters  were  attached  to  this  Hd^e, 
and  the  lower  extremities  rested  u]K>n  the  entohlature 
vertically  over  the  extremities  of  the  horizontal  twams 
in  the  fhze.  Above  these  rafters  were  placed  small  tim- 
bers, called  by  Vitruvius  tevnpla,  by  the  moderns  pur- 
lint*,  in  horizontal  positions,  and  parallel  to  the  ndji;;e 
of  the  roof;  and,  over  them,  a second  tier  of  rafters, 
smaller  than  the  firmer,  ami  projecting,  ai  their  lower 
citreoiities,  beyond  the  face  of  the  architrave  or  frize  on 
the  flanks  of  the  building’.  Tlicsc  last  nifters,  in  some 
ca^es,  carry  the  tiles  or  other  materiuls  which  cover  the 
sloping  roof;  ami  if  we  may  suppose  them  to  be  placed 
so  that  one  rafter  may  be  over  each  trig!)  ph  and  metope, 
the  projecting  extremities,  l>cing  imitated  in  the  copy, 
will  constitute  what,  in  one  of  the  Orders,  are  called 
mutuUa,  whose  inferior  surfaces  are  in  a plane  parallel 
to  the  incliiiir.g  surface  of  the  roof  in  which  they  are 
placeii.  And  though  these  also  can  only,  with  propriety, 
exist  upon  the  two  lateral  fronts  of  any  building,  yet  it 
has  been,  universally,  the  practice  to  depart  so  far  frtjm 
the  model  as  to  repeat  tliem  upon  Uie  front  and  rear 
faces  of  a complete  edifice.  The  extremities  of  the  pur- 
lines, appearing  in  front  and  rear  of  a building,  may 
have  suggested  the  idea  of  forming  modillons  in  each 
of  the  inclining  sides  of  the  roof,  which  in  some  of  the 
Orders  is  done ; but,  in  practice,  a deviation  is  made 
from  the  character  of  the  model  by  placing  such  mo* 
dillons  closer  together  than  the  purlines  really  would 
be,  and  by  forming  their  side  faces  in  vertical  planes 
instead  of  perpendicular  to  the  directions  of  the  r^ers. 

The  desire  of  ornamenting  the  inclining  extremities 
of  the  roof  in  a manner  similar  to  the  horizontal  comice 
has  led,  in  some  Orders,  to  the  employment  of  dentels 
also  in  those  situaUons  . as  if  tlie  inclining  roof  had  been 
formed  by  two  tiers  of  purlines,  in  alternate  order  with 
(he  rafters,  under  its  external  covering. 

In  the  above  developement  of  (he  Vitruvian  hypothe* 
sis,  it  is  not  intendeit  to  assert  that  artists  can.  in  any 
case,  bind  themselves  to  produce  a perfect  correspond- 
ence of  all  the  members  in  the  buildings  they  con»truct, 
with  those  of  any  model ; hut,  merely,  to  exhibit  a simple 
structure,  tlie  parts  of  which  may  have  served  as  pro- 
totypes of  the  members  we  find  occasionally  employed 
in  the  most  complex  edifices. 

The  roof  of  a building,  when  formed  by  two  Inclined 
planes,  was,  by  the  Ancients,  called  by  the  general  name 
faxii^ium.  The  triangular  extremity  of  such  a roof  is 
calletl  a pednnrn/,  and  the  space  included  within  the 
horizontal  and  inclined  comicen  of  the  pediment  had, 
and  still  retain.s.  the  name  of  tympanum. 

The  principal  members  of  a finished  edifice  have  now 
been  compared  with  those  of  the  simple  hut;  if  we 
descend  to  the  minuter  parts  and  ornaments,  we  shall 
find  that  many  of  them  may  be  traced  to  objects  neces* 
aarily  connected  with  (he  same  prototype,  and  from 
which  it  is  possible  they  may  have  been  derived  ; others, 
by  their  nature,  are  incompatible  with  such  an  origin, 
and,  therefore,  must  be  considered  either  as  imitations 


of  mme  natural  objects,  or  as  improvements  which  Part  f. 
would  easily  suggest  themselves  when  the  members 
were  executed  in  a difftrrent  material. 

It  is  supposed  that,  originally,  the  tninks  of  trees,  The  haw  jf 
which  served  as  posts,  might  have  been  planted  imme-  acolxma 
(iiately  upon  the  ground ; but  experience  would  soon 
show  that  (he  bottoms  of  the  posts  were  hable  to  be 
destroyed  by  its  humidity,  or  that  the  weight  of  the 
edifice  would  force  them  into  it,  and  thus  eiulanger  the 
safety  of  the  whole.  An  endeavour  would,  perhaps,  be 
made  to  remedy  these  evils,  by  placing  a tile  r»r  Rat 
stone  under  the  bottom  of  the  post  to  kt^p  it  from  the 
ground,  ami,  by  presenting  a greater  surface  underneatli. 
to  )>reveiu  it  from  sinking ; from  this  pruboldy  originated 
what  has  been  sin\*e  called  the  plinth-  Tlie  bottom  of 
the  post  being  liable  to  split  by  the  weight  above  it,  may 
be  supposed  to  have  been  protected  by  a hoop  or  cord 
surrounding  il;  and.  from  this,  some  have  derived  the 
torus  and  other  ornaments  placed  above  the  plinth, 
which,  with  the  latter,  form  the  bate  of  (he  column. 

Now  it  roiglit  happen  that  the  tups  of  the  }>osts  were  The  capital, 
not  exactly  situated  in  a horizontal  plane,  from  the  in* 
equality  of  the  ground,  or  of  the  lengths  of  the  jiosls  ; 
and,  in  such  a ca.se,  the  architrave  which  was  placed 
upon  them,  might  not  touch  evei7  one.  In  orrler  to 
remedy  this,  it  may  lie  supposed  that  flat  tiles  or  stones, 
would  be  placed  above  the  posts,  having  their  thick- 
nesses so  regulated  that  the  under  surface  of  the  archi- 
trave, when  in  a horizontal  position,  might  rest  upon 
each,  if  this  opinion  is  well  founded,  one  of  these 
tiles  may  be  represented  by  (he  ahacu«of  the  cohtnmin 
the  finished  building;  and  ropes  surrounding  the  tops 
of  the  posts,  like  those  in  the  base,  might  have  been 
the  origin  of  the  echinus,  the  astragal,  ainl  some  other 
of  the  ornaments,  which  constitute  what  is  now  called 
the  capital  of  the  column.  The  column  may,  therefore, 
be  considered  as  Ibrmed  of  three  |Mtris  or  members,  cix. 
the  base,  the  body  or  shaft,  and  (he  capital. 

It  must  be  owned,  however,  that  bases  and  capitals 
are  not,  universally,  the  accompaniments  of  columns; 
in  some  edifices,  we  find  columns  without  bases,  in 
others,  we  fitul  (hem  without  capitals,  and  there  are 
some  columns  without  either  bases  or  capitals ; neither 
do  all  capitals  of  columns  resemble  ropes  or  rings,  on 
the  contrary  we  find,  in  this  member,  a very  great  di- 
versity of  fi^rm,  and  the  talents  of  artists  hove  been 
particularly  exerted  to  give  it  all  the  beauty  of  which  it 
is  susceptible. 

Some  columns  have  their  upper  extremities  adorned 
with  spiral  curves,  or  volutes,  projecting  beyond  the 
surfHce  of  the  shaft,  and  tlie  opiiiicuis  coiieeming  the 
origin  of  these  omament-s  have  been  various.  Vitnt- 
vius  asserU  that  they  are  imitatiuiis  of  the  curls  of  hair 
about  a woman's  head ; but  later  inquirers  think  Ihey 
were  derived  Irum  the  curling  leaves  of  plants,  or  from 
the  horns  of  animals  slain  in  sacrifice  ; with  which  a 
capricious  taste  might,  on  festival  days,  have  decorated 
the  columns  of  a Temple.  It  is  difficult  to  say  which  of 
these  ideas  is  the  most  just,  and,  pet  haps,  none  of 
them  deserve  much  consideration. 

In  other  columns  we  find  the  cajntals  consist  of  two 
or  more  rows  of  leaves  surroumling  the  shaft,  nt  ita 
up))er  extremity,  so  as  to  resemble  very  much  the 
foliage  of  a plant  growing  rouml  the  side  of  a cylindri- 
cal Of  beU-sImited  vessel.  Ami,  according  to  Vitrutius, 
it  was  from  the  ca?<ual  observation  of  such  an  nl^ect, 
near  Corinth,  that  the  idea  was  first  taken,  niis  account 
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A->cbitM-  of  tJic  ori^n  of  that  particular  apecics  of  capital  has, 
•tire.  howevrr,  been  much  controverted ; and  it  t»  alleged  that 
the  repreaentatinn  of  folia^^,  Aimiiariy  dispoaed,  adorned 
the  tops  of  E^plian  columns  before  the  time  at  which 
the  Grecian  ca]>ital  is  said  to  have  been  invented. 
However  this  may  be,  there  is  certainly  nothinfr  impro* 
bable  in  the  supposition  that  this  kind  of  capital,  as  well 
as  that  last  mentioned,  was  derived  from  some  such 
appearances. 

Lastly,  we  find  that  the  summits  of  columns  are, 
•ometiwes,  sculptured  to  represent  the  head  of  a man 
or  woman,  or  the  figures  of  animals ; and  we,  therefore, 
conclude  that  no  it^eneral  type  has  been  followed  in  de> 
sibling'  this  mcmlwr;  and  that  artists,  in  different  eir> 
eumstanccK,  have  chosen  such  forms  as  their  tastea 
indicated,  in  order  to  obtain  a pleaaing^  effect. 

Tk«*haf(  The  shafi  of  the  column  is  frequently  furrowed  Ion|p< 
tudinally  in  channels,  and  various  opinions  have  b^n 
started  respecting  the  orifrio  of  this  piaclice.  If  we 
listen  to  Vitruvius,  he  informs  us  that  they  were  made 
to  represent  the  fiilds  of  a woman's  dress;  and  by  some 
persons  they  have  been  supposed  to  represent  the  natural 
inequalities  which  are  found  in  the  bodies  certain 
trees.  But  it  is  conceivable  that  ibe  stone  column  mi^;ht 
be  cut  longitudinally  in  a number  of  plane  faces  prepa> 
ratory  to  giving  :t  the  curved  form,  and  it  miglit  easily 
happen,  that  some  artist,  in  search  of  novelty,  would 
chisel  out  the  spaces  between  the  angular  ridges,  per- 
haps to  increase  the  elfWt  of  his  work  by  the  play  of 
light  and  shade  it  would  produce ; and,  hence,  the  chan- 
nels may  have  originate.  This  opinion  is  rendered 
more  probable  by  the  fact  that  pillars  of  a prismatic 
form  are  found  in  some  of  the  Architectural  e^fices  of 
Egypt  and  India. 

Another  opinion  ha.s  been  started  by  Mr.  Mitford 
(Principle  of  De^i^t  in  ArrhUeefurtt  let.  7.)  which, 
from  ita  singularity,  must  not  be  omitted.  He  supposes 
the  channellings  to  have  bern  purposely  made  to  serve 
as  rests  for  the  s|)ears  of  the  warriors,  who  might  de- 
posit (hem  there  previous  to  their  entrance  into  the 
building  ; and  he  founds  bis  opinion  upon  a passage  in 
the  1st  Book  of  the  Odyrery.  where  it  is  said  that  Mi- 
nerva placed  her  spear  by  the  tall  column  within  the 
spear-holdcr.  in  which  were  many  others.  This  spear- 
holder  he  supposes  to  mt  an,  one  of  the  channels  of  the 
column;  and  he  observes  that,  in  the  columns  of  one  of 
the  Temples  in  Ionia,  (that  of  Minerva  Polios  at  Priene,) 
the  upper  surface  of  one  of  the  mouldings  of  the  base 
has  a horizontal  groove  surrounding  the  column,  which 
seems  intended  to  serve  a.*  a footing  to  receive  the  spears. 
It  is  urged,  however,  in  opposition  to  this  theory  by 
liord  Aberdeen,  {PrincipUt  of  Beauty  in  Grecian  ArcAi- 
ieciure,  p.  114.)  that  the  ploce  where  the  spears  were 
depositeti  was  a large  receptacle,  expreasly  formed  for 
the  puqiose,  in  or  near  the  column,  or  in  tlie  wall  of  the 
building,  where  they  might  be  more  conveniently  de- 
posited than  round  the  columns : in  which  situation,  his 
lordship  thinks,  they  must  cause  an  impediment  to  the 
passage,  and  be  liable  to  fall  down.  Without,  however, 
oaseming  to  the  opinion  that  the  channels  of  columns 
were  originally  made  for  this  purpose,  we  may  observe 
that  it  would  be  easy  to  secure  the  spears  in  their  places, 
and  prevent  any  impediment  to  the  communication,  by 
having  fillets  or  cords  to  surround  the  column  at  top 
and  bottom;  and  by  placit^  the  spears  in  an  upright 
position  in  the  interval  of  the  cord  and  the  concave  sur> 
laces  of  tite  channels.  It  may  be  added  that  borizonlol 


grooves,  similar  to  those  in  the  bases  of  the  columns  Ptrt  1. 
of  the  Temple  at  Priene,  ore  found  in  the  hoses  of 
cubimna  eiisling  in  some  of  the  Gothic  Cathedrals  of 
Europe ; the  latter  grooves  certainly  could  not  have  been 
intended  as  rests  for  spears,  and  lliey  may  have  been 
cut,  both  in  these  and  in  the  Asiatic  columns,  merely  Pw 
ornament.  See  Wild,  Lincoln  Cathedral,  plate  xiii. 

TTie  trunks  of  trees  are  not  of  equal  thickness  through- 
out their  length,  and  this  circumstance  has  been  copied 
in  the  columns  of  buildiiign;  which  artists  have,  almost 
at  all  limes,  made  to  dimininh  in  diomelei  toward  the 
top,  though  they  are  far  fiom  being  t^rced,  either  upon 
tlie  precise  quantity  of  the  diminution,  or  upon  the  funn 
which  should  be  assumed  by  a section  of  the  column, 
token  in  the  direction  of  its  axis. 

In  concluding  the  account  of  the  origin  of  columns,  it  Orig*n  nf 
may  be  proper  to  observe  Ibul,  occasionally,  artists  have  pita*(crv 
employed  some  in  the  form  of  square  prisms  or  frusta 
of  Pyramids,  to  which  (lie  name  of  pilasters  is  given  ; 
and  if  it  is  necessary  to  look  for  the  primitive  type  of 
tJiis  member  also,  it  may  easily  be  conceived  to  exist  in 
sudi  posts  08  were  made  by  cutting  the  trunks  of  trees 
into  one  or  other  of  those  fiwms. 

Lastly,  the  essential  omuments  of  the  memben  in  the  Oni,'in  of 
entablature  of  an  edifice  may  have  been  derived  from  tridypfaa 
natural  circumstances,  w hich  could  not  fail  to  afford  sub- 
jects  fur  imitation.  Tlic  rain  which  fell  upon  llie  sloping 
roof  would  descend  from  iu  projecting  extremity,  would 
fiow  across  the  entablature,  and  along  the  columns,  and 
would  appear  in  drops  on  the  under  surfaces  of  the  pro- 
jecting membem.  This  has  been  supposed  to  be  re- 
presented by  what  are  called  the  guUtB,  or  drops,  sus> 
pended  below  the  mululcs,  by  the  channels  cut,  as  if 
tor  the  passage  of  water,  in  the  extremities  of  the  beams 
which  lie  across  the  architrave,  and  by  the  gutUe  which 
are  formed  below  the  triglyphs.  It  is  not  impossible, 
also,  that  the  channellings  of  the  columns  might  have 
been  made  to  represent  the  courses  of  raia>waler  down 
the  shafi.  On  the  other  hand,  some  persons  consider 
the  guile  in  the  Grecian  buildings  as  imltatious  of  the 
heads  of  nails,  which  may  have  been  driven  to  attach 
the  members  in  which  they  are  found  to  the  parts  of  the 
edifice  abose  them. 

The  ornamental  members  about  the  columns  and  en-  PonrnHii<) 
loblature  of  a building,  which  are  callfti  by  the  general  pri.b^le 
name  of  mouldingt,  project  beyond  the  surface  to  which  of 
they  are  applied,  and  their  exterior  surfaces  are  either 
curved  or  plane,  but  their  particular  forms  and  combina- 
tions have  been  made  to  de]>end  on  our  perceptions  of 
beauty,  and,  perhaps,  on  the  fitness  of  the  memliers  for 
the  purposes  to  which  they  are  subsenrient.  In  plate  il. 
may  be  seen  the  forms  of  the  different  mouldings  which 
are  employed  in  both  the  Greek  and  Roman  Architec- 
ture, either  to  aurround  the  columns,  or  to  extend  along 
the  entablature. 

We  have  said  that  the  principal  mouldings  about  the 
columns,  via.  the  torus,  astragal,  and  echinus,  were, 
probably,  derived  from  the  means  employed  to  slrengthcii 
and  secure  the  ahafU.  The  same  reason,  however, 
cannot  be  given  for  all  the  mouldings  which  occur 
either  in  the  columns  or  in  the  entablature  of  the 
building;  and,  in  the  absence  of  all  positive  informa- 
tion on  this  subject,  we  are  reduced  to  form  the  best 
conjectures  which  the  doubtful  light  of  ancient  practice 
will  afford.  It  is  probable,  then,  tliat  it  would  occur  to 
the  first  builders  of  permanent  stone  edifices,  that  some 
small  projecting  member  should  mark  the  separation 
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Arcbitfe>  betwMo  any  two  of  the  priocipel  puts,  as  between  tbe 
twre.  architrave  and  True;  and,  for  this  purpose,  a simple 
or  lutH,  whose  section  is  a square  or  rectangle, 
would  serve.  But,  subsequently,  the  too  frequent  re- 
petition of  square  mouldiagt,  in  one  and  the  same  edifice 
or  Order,  appearing  disagreeable,  men  would  naturally 
be  led  to  vary  the  surfaces  of  such  mouldings  by  giving 
a aimpic  or  compound  curvature  to  their  sections. 
Hence  would  arise  the  torus.  aMiragal^  eoAimu.  raiWto, 
tbe  two  kinds  of  cyfRoiio,  and  that  which  lias  been 
called  the  birdt-biak  moulding.  These  mouldings 
being  introduced,  tbe  next  step  taken  to  increase  the 
emb^lishoaents  of  tbe  Order,  would  be,  ip  combine  two 
or  more  convex  mouldings  tr^ether ; and  this  would 
require  the  intervention  of  a simple  fillet  or  a concave 
curved  moulding,  in  order  to  prevent  confusion. 
Such  is,  no  doubt,  the  origin  of  the  scoria,  which  is 
generally  placed  between  two  tori,  or  astragals ; and,  in 
this  way,  the  system  of  mouldings  constituting  tbe  base 
of  a column  is  formed. 

In  many  ancient  examples,  (though  the  practice 
was  not  universal,)  we  find  the  echinus  and  the  cima 
reverse  employed  where  a weight  is  to  be  sustained,  no 
doubt  because  Ibeir  form  renders  them  fit  for  that  pur- 
pose. llie  torus  and  astragal  are  well  adapted  for 
strengthening  the  shafts  of  columns,  for  which  purpose 
they  sre  used  in  tbe  bases  and  capitals.  Tlie  cavetto 
and  the  cima  recta  were  chiefly  employed  to  form  a finish 
at  the  summit  of  an  edifice,  perhaps  because  their  upper 
extremity,  terminating  in  a thin  edge,  would  ren^r 
them  improper  for  the  purposes  of  support;  while  tlie 
same  members  are  of  importance  in  throwing  off  (he 
rain-water,  which  would  flow  down  the  face  of  the 
building  if  it  were  not  for  the  concave  form  of  their 
undcr-surfacee.  The  bird's-beak  moulding  is  that  which 
most  frequently  occurs  in  the  Greek  edifices ; its  form  is 
such  as  to  permit  it  to  be  u.sed  either  as  a support  or  as 
a crowning  member,  and,  accordingly,  we  find  it  em- 
ployed in  both  circumstances,  though  most  commonly 
for  the  former. 

All  the  mouldings  above-mentioned  aflbrd  a field 
for  tbe  chisel  of  the  sculptor,  and  (be  last  step  in  the 
embellishment  of  an  edifice  would  be,  to  give  them  the 
highest  possible  degree  of  ornament.  Tbe  subjects 
chosen  for  this  purpose  are,  sometimes,  the  figures  of 
animals,  but,  generally,  the  leaves  of  plants,  of  which 
Nature  presents  an  inexhaustible  variety  of  beautiful 
specimens.  The  meandering  ornaments  and  scrolls  so 
frequently  exhibited  on  ancient  edifices  are  supposed  to 
have  been  derived  from  imitations  of  the  rufflra  surface 
of  water. 

Opioios  The  hypothesis  of  Vitruvius  concerning  the  primitive 
Oiai  mode)  of  an  edifice,  and  the  opinion  that  Uiu  model  was 

Br,t  copied  in  Greece,  were,  periiaps,  universally  ac- 
t«r«  tt  quiesced  in  till  tbe  remains  of  the  Architectural  works 
rived  from  ^ the  Egyptians  became  known  in  Europe.  Since  (hat 
wcAvstoiJ  time  many  artists,  being  struck  with  the  enormous 
n>cki.  quantity  of  masonry  employed  in  the  walls  of  the  Tem- 
ples of  Egypt,  and  with  their  ponderous  roofs,  sup- 
ported by  numerous  short  and  massive  columns,  arranged 
ill  close  order,  have  inclined  to  an  opinion  that  the 
primitive  types  of  those  buildings  were  the  rocks  in 
which  the  first  inhabitants  of  that  Country  formed  tlieir 
dwellings  or  tombs,  by  excavation ; while,  from  an  opi- 
nion of  tbe  superior  antiquity  of  some  of  the  Egyptian 
edifices,  and  from  certain  resemblances  in  the  oroamenls 
of  these  edifices  to  those  of  the  Temples  of  Greece,  they 


have  concluded  that  the  Grecian  style  of  building  is  but  Part  I. 
a derivation  from  the  Egyptian,  and  has  no  claim  to 
originality. 

There  is  nothing  improbable  in  the  opinion  that  dif-  PmUhility 
ferent  Tribes  of  men  should  have  adopted  different  modes 
of  construction  for  their  original  dwellings ; snd,  there- 
fore,  we  are  &r  from  thinking  that  a timber-house,  of  the 
kind  before  mentioned,  was  the  origin  of  all  the  different  buiMiRgt  i* 
styles  of  Architecture  which  have  prevailed  in  the  World.  * ^<lt. 

But,  with  respect  to  that  of  Egypt,  the  huts  of  the  pre- 
sent inhabiiauts  of  that  Country,  which  are  composed  of 
mud  and  reeds,  built  in  (be  form  of  frusta  of  Pyramids, 
and  which,  probably,  resemble  those  of  their  remotest 
ancestors,  present,  also,  so  great  a similarity  of  form  to 
the  vast  maases  of  masonry  placed  at  the  entrances  to 
their  ancient  Temples,  that  hardly  a doubt  can  remain 
concerning  (he  original  model  from  whence  the  forms  of 
those  masses  have  been  derived.  It  may,  perhaps,  also 
be  unnecessary  to  have  recourse  to  a cavrrned  rock  for 
the  model  of  the  Egyptian  columnar  edifices,  since  a 
building  whid),  in  a burning  climate,  would  he  required 
only  to  affbrd  shelter  from  the  sun,  and  a free  circula- 
tion of  air,  must,  necessarily,  consist  of  a number  of 
pillars  supporting  a roof.  Even  some  of  (he  tombs  that 
have  been  excravated  in  the  rocks  afford  indications  of  a 
style  drawn  fiom  the  construction  of  a building  raised 
from  the  ground.  Above  the  columns  which  support 
the  roof  U an  abacus,  sometimes  surmounting  a capital 
ornamented  with  leaves  sculptured  in  the  stone ; over  the 
abaci  is  a horizontal  hand  of  stone,  plain  or  ornamented, 
similar  to  an  architrave  ; and,  over  all,  in  front  is  a pro- 
jecting comice,  whose  inferior  surface  is,  sometimes, 
sculptured  in  imitation  of  reeds,  as  if  disposed  there 
horizcHitally  for  the  support  of  the  materials  forming  a 
roof. 

The  resemblances  said  to  exist  between  the  Egyptian  Uaceruiaiy 
and  Grecian  buildiiigs,  if  we  leave  out  those  parts  which 
must,  necessarily,  be  common  to  all  edifices,  are  found 
in  the  capitals  of  some  of  the  columns  employed  in  both 
Countries,  and  in  a sort  offiizeon  the  faces  of  some  of  Hv«il  (ran 
the  Temples  in  Egypt,  on  which  frize  are  sculptured,  at  (iw  E^yp. 
intervals,  in  vertical  planes,  clusters  of  three  reeds  con- 
stiluting  an  ornament  which  baa  been  likened  to  the 
triglyphs  in  the  cniablattires  of  the  bnUdings  of  Greece, 
and  from  which  H.  de  Pau  supposes  the  latter  to  have 
been  derived.  But  these  can  hardly  be  considered  as 
affording  sufllicieiit  ground  for  establishing  a dependence 
of  one  style  on  another  ; since,  without  any  inter-com- 
municalion,  both  people  might  have  invented  ornamenta 
which  resemble  each  other  so  faintly.  And  the  impos- 
sibility of  fixing  the  dates  of  any  of  tbe  Egyptian  build- 
ings, puts  it  out  of  our  power  to  aacerlain  whether  (hose 
buildings  in  whicb  the  resemblances  occur,  were,  or 
were  not  erected  befote  the  Greeks  acquired  an  in- 
fluence  in  the  affairs  of  EgyM ; after  this  had  taken 
place,  it  is  as  likely  that  the  Egyptians  copied  some  of 
their  ornaments  from  tbe  Greeks,  os  that  tbe  latter  should 
have  copied  ftom  them. 

We  have  said  enough,  perhaps,  to  show  that  the  Vi-  ptaMibuity 
truvian  liypolheMS  is  deservitkg  of  some  consideration,  «f<liiptiift- 
since  it  may  be  made  the  basis  of  an  elegant  system,  an  *** 

adherence  to  which  might  operate  os  a guard  against  °'^*j 
any  considerable  deviation  from  prooriety  and  good 
taste  in  the  execution  of  a complex  edince.  But  it  must 
not  be  understood  that  this  hypothesis  alone  in  capable  of 
guiding  an  artist  in  his  constructions,  or  of  restraining 
the  excesses  of  a capricious  fancy ; since  the  nature  of  tbe 
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A«ri>.t«c*  huilding  lo  be  ratted,  and  our  perceptions  of  beauty  may 
lure.  |)e,  (oi^eiher,  sufficient  to  obtain  Uieaeenda  In  forminfp 
a portico,  lor  eiainple,  we  have  to  support  a roof  by 
means  which  may  leave  one  or  more  of  the  sides  open 
lo  the  air.  The  roof  must,  therefore,  be  borne  on 
columns,  aitd  between  the  breadth  aud  hei^lit  of  these, 
certain  proportions  must  subsist,  which  experience  w ould 
soon  dciemiine  for  the  best  The  entablature  mi^ht  be. 
originally,  one  plain  mass  of  stone,  but  it  would  be  sub- 
sequently found  more  pleasing  to  divide  its  exterior 
surface,  horizunially,  into  two  or  more  parts  by  project- 
iiiff  muuldiiij^s.  and  lo  ornament  the  faciie  in  various 
ways,  w hich  would  produce  an  agreeable  play  of  iij^hl 
and  shadow ; and  lastly,  the  capitals  of  the  columns 
may  have  been,  uri^itBl'ly,  simple  blfK'ks  broader  than 
tlie  sliuUs  in  order  to  increase  the  puiitlH  of  support  under 
the  entablature ; and  these  would  soon,  by  the  taste  of 
artists.be  brought  to  the  graceful  forms  Uiey  have  since 
exhibited. 

StippoMd  One  nation  only.  t'iz.  the  Chinese,  is  consideretl  as 
oritia  of  having  adopted  a mode  ot  building  derived  from  the 
i)it(.luo««e  foriiis  of  the  tents  in  use  among  a pastoral  people.  But 
lightness  of  consirucliun,  which  is  the  clianic- 
teristic  of  that  style,  Uie  buildings  are  not  of  long  dura- 
tion ; tliercfore,  the  specimens  which  that  C ountry 
atfurds  are,  all,  of  comparatively  recent  dale ; and  it  will 
be  better  to  defer  the  consideration  uf  them  till  wc  come 
to  tlie  period  in  which  that  style  was  made  known  to  the 
people  uf  Europe. 


CHAI»TER  III. 

Tht  Inwntton  of  ArthiUcture  among  Me  Greek* 

qf  the  Almost  as  smm  after  the  Noechian  Deluge  a,s  Society 
fim  Kro*  could  be  formed,  we  read  that  Nimrod  and  Ashur  built 
pint.  the  cities  of  Babylon  and  Nineveh,  and  founded  Em- 
pires in  the  regions  of  Chaldea  and  Assyria,  along  the 
courses  of  the  Euphrates  and  Tigris.  From  these  ter- 
ritories proceeded  colonies  to  Africa,  Europe,  and,  pro- 
bably, to  the  more  Eastern  parts  of  Asia,  all  which 
places,  in  process  of  time,  became  the  seats  of  powerful 
Monarchies,  and  the  seu>coast  of  Syria  must  have  been 
soon  covered  with  populous  cities,  which,  in  the  lime  uf 
Moses  and  Joshua,  that  is,  within  50U  years  from  the 
Flood,  were  of  so  much  iinjxirlBnce  as  to  be  surrounded 
by  walls,  which,  from  their  loftiness,  are  described  as 
reaching  to  heaveiL  In  the  plains  of  Assyria,  stone 
being  s|Miringly  distributed  by  the  hand  of  Nature,  the 
material  employed  in  building  was  chiefly  brick;  and  the 
perishable  quality  of  this  material,  together  with  the 
frequent  wars  which  desolated  a territory  fituate«l  be- 
tween the  |K>wcrful  Monarchies  of  Egypt  and  Persia, 
will  account  for  the  entire  disappearance  of  all  the  earlier 
Architectural  works  raised  in  that  part  of  the  World. 
StutvtioM  Tiie  city  of  Babylon  was  situated  in  the  Della  formed 
of  Btbjfioa,  Euphrates  aud  the  Tigris,  about  the  thirty-second 

degree  of  North  latitude.  It  wa.s  brought  to  the  highest 
tsoK.  degree  of  its  perfection  by  Nebuchadnezzar  about  six 
hundred  years  before  (he  Christian  Era;  but  its  splen- 
dour must  have  been  of  short  duration,  as  it  was  taken 
by  Cyrus  about  sixty  years  after  the  death  of  that 
Monarch,  and,  from  that  time,  it  gradually  declined. 
What  its  ancient  condition  was  we  have  no  means  of 
knowing,  except  by  the  description  of  Uerodotus.  He 


says  {Clio,  sect.  161.)  it  was  situated  on  eadi  side  part  t. 
of  the  Euphrates,  and  the  whole  formed  a square,  ^ ^ 
each  side  of  which  was  fifteen  miles  long ; it  was  divided 
by  twenty-five  parillel  streets,  running  from  North  to 
South,  and  by  as  many,  also  parallel  to  each  other,  from 
East  to  West.  The  walls  were  387  feet  high,  and  87 
feel  thick,  ail  built  of  brick,  and  there  was  a quay  of 
the  same  material  along  each  side  of  the  river,  which 
was  crossed  by  a bridge,  formed  by  laying  great  hori- 
zontal stones  over  the  lops  of  piers,  built  in  the  bed 
of  the  river.  In  the  centre  of  each  division  was  a 
circular  spice  surrounded  by  a wall;  in  one  of  these 
Blood  the  iloyal  Palace,  whose  walls  were  adorned  witJi 
sculpture,  and  the  Temple  of  Jupiter  Bclus  occupied 
the  other. 

Tlie  ruins  of  this  celebrated  city  have  been  lately 
visited  by  se>eral  Euroj>ean  travellers;  according  lo 
Mr.  Kirh,  they  extend  on  both  sides  of  Uie  Euphrates 
belweeu  MuhawiI  and  Heltah,  46  miles  from  Bagdad, 
and  consist  of  immense  tiiasses  of  brickwork,  buried 
under  earth  w hich  lias  been  accumulating  over  them 
liir  Ages.  The  bricks  obtained  from  these  heaps  bear 
inscriptions  which  have  been  the  subJrcU  uf  many 
learnt  discussions;  and.  recently,  a large  statue  of  a 
lion  has  been  discovered  among  the  ruins;  but,  as  yet, 
it  is  impossible  to  trace  the  line  of  the  ancient  walls, 
or  to  ascertain,  with  certainty,  Uie  site  of  the  Tower  of 
Beilis. 

The  city  of  Nineveh  was  of  equal  antiquity  and,  pro- 
bably, of  equal  magnitude  with  the  city  of  U^bylon  ; it 
is,  now,  entirely  destroyed  ; but  it  is  supposed  lo  have 
been  situated  on  the  Tigris,  in  about  the  thirty-sixtli 
degree  of  North  latitude,  near  the  spot  on  which  the  city 
of  Mosul  now  stands. 

Ecbalana,  the  Capital  of  the  Metlian  Kings,  was  also 
a city  of  great  magnitude,  and  surround^  by  seven 
walls,  rilling  gradually  each  above  the  next  towards  the 
interior;  this,  also,  has  been  destroyed;  but  it  is  su]>- 
pnsed  to  have  been  situated  in  the  North  of  Persia,  near 
the  present  town  of  Hamadan,  in  about  the  thirty-fourth 
degw  of  North  latitude. 

The  Egyptian  lliebe^,  situated  near  the  Souibero  orTheb«« 
extremity  uf  Uial  Empire,  is  the  most  ancient  city  of  «ad 
whose  buildings  any  remains  subsist  at  the  present  lime,  in 
The  periml  of  iu  foundation  ascends,  probably,  to  Uie 
same  antiquity  as  that  of  Babylon  and  Nineveh.  It  was 
the  first  seat  of  the  Egyptian  Government,  but,  at  an 
early  period  of  the  History  of  the  World,  that  seal  was 
transferred  to  Memphis,  near  the  Northern  extremity  of 
the  Empire.  From  this  time  iU  importance  declined  ; 
but  the  imperishable  nature  of  the  materials,  the  dry- 
ness of  the  climate,  and  the  Immensity  of  the  masses, 
have  preserved  the  buildings  through  all  Ihet'icissitudes 
nt  three  thousand  years.  Memphis,  less  fortunately 
situated,  by  being  nearer  the  line  uf  communication  be- 
tween Asia  and  Africa,  has  been  more  subject  to  the 
destructive  caprices  of  .Man,  and  has  disappeared  from 
the  face  of  the  Eartli,  so  that  its  situation  is  entirely  un- 
known. The  Pyramids,  however,  which  were  in  its 
vicinity,  still  exist 

About  fifteen  humlred  yean  before  the  Christian  Era,  anewnt 
colonies  from  Syria  eitended  themselves  to  the  Coun- cuim  of 
tries  bordering  the  Archipelago,  and  brought  the  Syna.  Per- 
Science  of  Legislation,  and  the  Art  of  building  to  those 
uncivilized  lands.  From  this  lime  we  may,  perhaps, 
date  the  origin  of  the  principal  cities  of  Greece,  though 
the  existing  remains  of  their  purest  Architecture 
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Archiuc*  belonged  to  edi6ces  erected  a thouMnd  years  later.  H>e 
tare.  cities  of  Asia  Minor,  Sicily,  and  Italy  were  probably 
founded  between  the  years  1000  and  700  before  Christ ; 
and.  both  in  these  and  in  the  cities  of  Greece,  are  dis- 
placed the  first  monuments  of  a school  of  Architecture 
which,  subsequently,  prevailed  throughout  the  civilized 
World,  till  the  Arts  and  Sciences  fell  with  the  Roman 
Empire,  and  which,  aAer  a long  sleep,  revived  in  the 
XVth  century;  since  that  time  it  has  extended  itself 
over  Europe,  and,  till  very  lately,  it  formed,  exclusively, 
the  style  of  the  artists  of  this  quarter  of  the  World. 

In  Syria,  the  city  of  Jerusalem  is  yet  known  by  its 
ancient  name;  its  prosperity  was  at  the  liigticsl  point  in 
the  days  of  Solomon,  about  nine  hundred  and  ninety 
years  before  Christ ; at  which  time  it  contained  a splen- 
did Temple  dedicated  to  the  true  God.  The  cities  of 
Bttibec  and  I*almyra,  in  the  same  part  of  Asia,  must 
have  been  considerable  at  a very  early  period  ; but  the 
ruins  at  present  existing  on  their  tile,  and  those  more 
recently  discovered  near  the  Jordan,  belong  to  the  time 
of  (he  Roman  |K>w  er  in  that  region. 

Persepolis,  situated  further  Eastward,  still  presents 
some  ruins,  the  date  of  which  is  referred  to  the  time  of 
Cambyses,  though  tbedty  itself  is  probably  much  more 
ancient. 

In  India,  two  cities  of  great  antiquity  once  exUteH, 
tis.  Canouge  and  Paliboihra,*  (if  these  names  were  not 
both  given  to  the  same  place.)  Tlie  former  was  situated 
on  the  (ianges,  according  both  to  Strabo  and  Arrian; 
who  arid,  also,  that  its  form  was  quadrangular,  its 
length  80  stadia,  perhaps  about  8 miles,  and  its  breadth 
15  stadia,  or  mile.  According  to  the  Poem  MaKab~ 
harit,  it  was  founded  about  one  thousand  years  before 
Christ,  but  we  know  nothing  of  its  buildings. 

Tbcftrivu.  Since  the  Architecture  of  Egypt  is  commonly  con- 
U(ces  of  sidered  as  more  ancient  than  that  of  Greece,  it  would 
innomt»ith  seem  that  we  ought  to  proceed,  immediately,  to  exhibit 
*#«*”**"*  the  character  of  the  former  in  the  remains  of  the  ancient 
Arehit^***  Temples  and  Tombs  of  that  Country.  We  prefer,  how- 
tur«.  begin  with  the  Architecture  of  Greece,  because. 

in  the  latter  Country,  from  a few  simple  and  cognizable 
principles,  the  Art  grew  up  into  a perfect  system,  which 
baa  stood  the  test  of  more  than  twenty.fivc  centuries; 
and,  with  some  exceptions  and  modifications,  consti- 
tutes the  Architecture  of  Europe  at  the  present  day. 
With  this,  as  a standard,  we  are  accualomed  to  compare 
both  the  Egyptian  and  Roman  styles  of  Architecture  ; 
and  without  an  accurate  knowledge  of  the  dispositions 
and  proportions  of  the  different  members  which  com- 
pose the  Grecian  system,  the  others  cannot  be  conve- 
niently described,  nor  easily  understood. 

ThewsUtof  Cadmus  probably  first  induced  the  people  of  Greece 
Tiryaihtu  to  build  their  huhitatioiis  near  each  other,  and  to  sur- 
are  tHe  nr>  round  them  by  walls  fur  the  purposes  of  defence ; and 
In* w*oftl*  their  earliest  cities  were  formed.  Near  Argos  are 

iaOnme.  remains  of  the  walls  of  Tirynlhus, 

which,  probably,  formed  a military  post  or  citadel  for  (he 
protection  of  that  part  of  the  Country.  The  construction 
of  these  walls  must  be  referred  to  a very  early  date, 
though  (he  precise  time  is  unknown;  according,  how- 
ever, to  the  testimony  of  Strabo  ami  Pansanias,  they 
were  erected  at  a period  which  must  have  preceded  the 
Trojau  war,  and  by  a peojile  who  had  emigrated  from 
Lycia.  In  common  with  several  other  works  of  a similar 

* S«c  Col.  Frtoeklis**  ksnie<l  iMtfmTy  nmetrtumg  tkt  Silt  ef  tbit 
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nature  yet  remaining  in  Greece,  they  were  by  the  people  Pvt  I. 
considered  a.s  a work  of  the  Cyclopes ; a Tribe  which  is 
supposed  to  have  arrived  there  from  Thrace,  and  to 
have  fimndetl  colonies  in  the  Country,  'fhe  stones  of 
which  the  walls  are  composetl  are  rudely  shaped  and 
placed  together,  and  passing  through  the  wall  there  is 
a gallery  formed  of  stones  laid  in  horizontal  courses, 
but  projecting  over  each  other,  so  that  the  sides  approach 
together  at  the  top.  and  a vertical  section  of  the  gallery 
is  of  a triangular  form. 

In  those  times  the  lawless  character  of  the  people,  or 
the  danger  of  being  surf)ri.sed  by  invading  enemies,  ren- 
dered it  necessary  to  construct  strong  places  for  the 
purpose  of  securing  the  wealth  of  the  Prince  or  of  the 
State.  The  earliest  of  these  buildings  seems  lo  have  been 
erected  at  Orchomenos  by  Minyas,  a King  in  Rmotia; 
and  it  is  described  by  Pausanias  {Baotica,  c.  3B.)  as  mie 
of  the  most  wonderful  productions  of  Grecian  Art.  Dnt 
the  most  interesting  to  us,  because  it  remains  in  a tnlc> 
rabie  state  of  preservation,  is  the  subterranean  chamber 
at  Mycenff,  which  is  called  Uie  Treasury  of  Atreus.  TheTreuan- 
'This  also  is  mentioned  by  l*aussnias,  {Ar^olica,  c.  17.)  Airrtw  ■< 
The  entrance  to  the  chamber  is  by  a passage  20  feet  6 
inches  wide,  between  two  parallel  walls,  the  remains  of 
which  are  about  50  feel  long ; this  passage  is  open  lo  the 
sky;  and,  at  its  extremity,  is  the  entrance,  which  forms  a 
gallery  18  feet  long  and  8 feel  wide,  covered  by  fiat  stones ; 
but  hsving  above  them  a triangular  urch,  if  it  may  be  so 
called,  consisting  of  horizontal  courses  of  stoucs,  like 
those  in  the  gallery  at  Tiryiilhus  before  described,  and 
probably  intended  to  lessen  the  pressure  of  the  horizontal 
ceiling  of  the  gallery.  At  the  extremity  of  this  gallery 
is  the  chamber,  which  is  of  a circular  form,  and 
48  feet  6 inches  diameter ; the  walls  are  Ibnned  of 
circular  courses  of  stones  laid  horizontally  on  each  other; 
each  course  projecting  towards  the  interior,  beyond  the 
course  below,  till  they  meet  In  an  a|>ex  over  (he  centre  ; 
thus  producing  a resemblance  to  the  inside  of  a dome. 

Tlie  height  of  the  chamber  is  45  feet ; and  a section  taken 
vertically  through  the  centre  forms  nearly  a parabola,  or 
rather  two  segments  of  circles  rising  perpendicularly 
from  the  pavement  and  meeting  nearly  in  a point  at  (he 
lop.  The  interior  ])rojeciiuns  of  the  stones  have  been 
cut  to  form  a smooth  surface  hut  there  is  a little  irregu- 
larity in  one  part,  probably  caused  by  some  accidental 
displacement  of  the  materials.  The  whole  of  (lie  inter- 
nal surface  appears  to  have  been  lined  with  plates  of 
bronze. 

On  one  side  of  (he  circular  apartment  is  a square 
chamber  27  fret  long  and  23  feet  wide ; and  between 
the  chambers  is  a communication  through  a narrow 
passage  formed  in  a manner  similar  to  the  gallery 
before  mentioned.  There  are  several  subterranean 
chambers,  similar  to  this,  near  the  same  place,  and  the 
Treasury  at  Ordiomenos,  mentioned  above,  appears 
from  PauHunias  (o  have  been  of  similor  form;  many 
similar  buildings  also  exist  in  Egypt,  Sicily,  aiKl  Italy. 

AIk>ui  the  chamlier  at  Myceuce  are  scattered  many 
hcterogenc(»us  enrichments  which  appear  lo  have  be- 
longed to  the  building;  and  from  the.se  Mr.  Donaldson 
has  given,  in  the  Si/pplrment  to  Stuart's  AntiquUiet  of 
Aikem.  a design  for  tlic  resiorallon  of  the  facade  at  the 
entrance  of  the  building.  The  exterior  of  (he  wall, 
which  is  sliown  in  pi.  i.  fig.  3-,  appears  to  have  been 
faced  with  re<t.  white,  and  green  marbles,  emlicllished 
with  zig  zags  and  scn>tt.s;  a species  of  ornarr>eti(  which 
is  frequent  ou  the  fragments  of  ceramic  vases  found 
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Arcktieo  about  *he  same  place ; and  the  holes  for  the  cramps  bjr 
txre.  which  the  marbles  were  attachetl  to  the  wall  are  still 
rUible..  On  each  side  of  the  door-way,  he  supposes  a 
column  to  have  been  placed,  the  form  and  ornaments 
of  which  he  has  made  out  from  a base  and  pari  of  a 
ahafl  discovered  amonjr  the  ruins  See  pi.  i.  fig.  4. 
Walls  of  On  that  aide  of  Mycen^  which  is  oppmite  the  Trea- 
Myccnc.  of  Atreua.  remain  what  appear  to  be  parts  of  the 

ancient  walls  of  the  city,  anti  which,  according  to  po- 
pular tra«lition,  formed  part  of  the  Palace  of  Agamem- 
non. The  entrance  is  by  an  aperture  similar  to  that  of 
the  Treasury  of  Alrrtis.  )>eing  formed  by  (wo  vertical 
jambs  and  a horizontal  lintel,  rudely  executed  Above 
this  ia  a piece  of  sculpture  representing  two  lions,  each 
about  ten  feet  high ; one  on  each  side  of  a short 
column,  with  their  fore  feet  placed  on  a sort  of  pedestal 
From  theae  figures,  the  aperture  has  obtained  the  name 
of  the  Gate  of  the  Lions.  This  gateway  is  men- 
tioned by  Pausanias.  (/frg'tiiea^  c.  17.)  wlmalso  slates 
that  in  his  day  it  was  reported  to  be  a woidc  of  the 
Cyclopes. 

TV.fl  Kup-  Tile  notices  we  have  of  the  earliest  Temples  in  Greece 
pn«f>ii  origia  or  Asia  are  so  few  and  unsatisfactory  that  what  can  be 
c/TMupiti.  jiaid  of  them  may  be  delivered  in  a few  words.  The 
Sacerdotal  office,  which  at  first  wa.s  possessed  by  the 
father  of  each  family,  became,  in  some  Countries,  by 
the  establishment  of  a Monarchical  Government,  vested 
in  the  Prince;  and  where  this  happened,  there  is  reason 
to  believe  that  some  division  of  the  Regal  Palace  was 
set  apart  for  the  offices  of  Religion.  But  when,  subse- 
quently. a regular  Order  of  Priests  was  formed,  it  would 
no  doubt  be  found  convenient  to  have  places  expressly 
appointed  for  performing  the  sacrifices ; and  therefore 
Temples  would  be  creeled. 

Before  the  lime  of  Homer  there  were  few  Temples  in 
(Treece.  Those  he  mentions  are  of  Minerva  at  Athens, 
Apollo  at  Delphi,  and  Neptune  at  .Fgie.  He  ofien  re- 
presents sacrifices  performed  on  altars  in  the  open  air; 
and  it  is  plain  from  the  terms  whicli  he  employs  Uiat  the 
Fanes  of  Minerva  and  of  Apollo  were  roofless.  Tlial 
Temples  existed  on  the  Asiuiic  eoa.st  before  his  time  is 
certain,  for  Hecuba  is  described  by  him  as  leading  a 
procession  of  matrous  to  the  Temple  of  Minerva  in  the 
city  of  Troy,  in  order  to  propitiate  the  Goddess. 

Tbs  PsIscM  From  the  description,  in  the  Iliati,  of  King  Priam’s 
of  Priiai  Palace,  we  may  obtain  siome  idea  of  the  public  buildings 
in  that  part  of  Asia  about  Homer's  time.  This  edifice 
is  stated  by  him  to  have  been  built  of  stone,  and  to  have 
* consisted  of  a court  siirruunded  by  apartments  ; of  which 
there  were  fifty  on  one  side  for  his  sons,  ai>d  twelve 
opposite  them  for  his  daughters  and  their  husbands  ; be- 
sides these,  there  were  the  apartments  occupied  by  the 
Monarch  himself. 

From  what  we  can  collect,  in  the  Odyssey,  of  the 
s'lJt'tjrswf.  Palace  of  Ulysses,  its  plan  does  not  seem  to  have  been 
very  different  from  that  of  King  Priam's  Palace.  It 
appears  to  have  consisted  of  an  ar’X^.  which,  from  the 
derivation  of  the  word,  may  be  concluded  to  be  a court 
without  a roof ; tins  was  surrounded  by  the  apartments, 
some  of  which  must  have  been  formed  with  a lower  and 
ati  upper  story  ; for  Penelope  occiipietl  the  upper  rooms 
in  one  part  of  the  house,  and  the  armoury  was  up  stairs 
in  BiioUier  part.  But  it  is  probable  that  in  some  places 
the  house  might  have  consusted  only  of  a ground-floor  ; 
for  Minerva,  in  Uic  shape  of  a bird,  placed  herself  upon 
a rafter  or  beam,  and  beheld  from  it  the  destruc- 
tion of  the  suitors ; therefore,  there  could  have  been  no 


celling  in  this  part  between  the  pavement  of  the  rtMim,  Pan  f. 
which  was  on  the  ground-floor,  and  the  roof;  the 
latter  was,  probably,  formed  of  rafters  resting  on  the 
walls,  and  meeting  in  a ridge  or  point  at  top.  Co- 
lumns are  mentioned  by  Homer,  as  having  a place  in 
this  building;  but  it  is  remarked  by  Lord  Abenlcen, 
that  be  makes  no  allusion  tu  their  beauty  ; it  is  there- 
fore probable  that  lltey  were  iiulhiiig  more  than  wooden 
posts ; and  as  a cable  was  stretched  between  them 
and  the  wall,  for  the  purpose  of  executing  the  guilty 
alti-ndanls  of  Penelo]ie.  {Odystty,  book  xxii.)  we 
may  infer  that  they  surrounded  the  central  part  of  the 
aula,  or  court,  at  a distance  from  the  walls.  Mr. 

Gwili,  in  an  interesting  Essay  prefixed  to  his  edition  of 
Sir  William  Chambers’s  ArcAiUcture,  infers,  from  the 
epithet  soimrous,  applied  by  Humer  tu  the  'AtOovaa.  or 
pasaage  between  the  columns  and  the  walls,  that  it  was 
covered  by  a roof. 

It  hss  been  observed  that  the  Odywry  wa.s  composed 
at  a later  period  than  the  Iliad;  and  therefore  the  de- 
scription Just  given  may  not  apply  correctly  to  the  style 
of  building  employed  at  the  time  of  the  Trojan  war. 

It  is  not,  however,  likely  that  the  interval  between  the 
limes  of  composing  the  two  Works  was  considerable, 
and  it  U evident  that  the  cliaruclcr  of  the  building  is 
such  as  prevailed  among  the  Greeks  at  a very  early 
period,  which  is  all  that  it  is  necessary  to  show. 

In  the  buildings  consisting  of  open  courts  surrounded 
by  apartments,  we  see  also  the  first  examples  of  a ground- 
plan,  which  has  been  ever  since  practised  very  generally 
fur  the  dwellings  both  of  Princes  and  private  individuals 
of  rank,  in  the  whole  extent  of  Europe  and  Asia ; from 
Spain  to  China. 

Tlie  roofs  of  houses  in  the  Homeric  times  were  some-  Fist  and 
timea  formed  by  two  or  more  inclined  planes,  meeting  ridfv  roo/» 
in  a ridge  or  point  above  ; as  we  have  seen  reason  to 
believe  from  the  description  of  the  Palace  of  Ulysses, 
and  as  may  be  shown  from  a passage  in  the  Iliad,  in 
which  two  men  wrestling  are  compared  to  two  beams 
in  the  roof  of  a house.  But  it  is  also  evident  that 
in  some  cases  the  roofs  were  flat ; of  which  the  Palace 
of  Circe  aifords  an  example,  since  Eipenor,  one  of 
the  companions  of  Ulysses,  was  killed  by  falling 
from  it. 

At  a time  more  ancient  than  that  of  Homer's  heroes.  Fist  roof* 
we  learn  that  the  housen  in  the  East  were  built  with  flat 
roofs ; for,  in  the  Book  of  Deutrronomy,  the  people  of 
Lrael  are  commanded  tu  surround  the  roof»  of  their 
h<iuses  by  a rail  or  parapet,  to  prevent  any  person  from 
falling  off.  And  since,  in  all  Ages,  in  that  part  of  the 
World,  there  has  been  little  variety  of  fashion  in  houses, 
furniture,  and  dress,  and  the  roanncni  and  customs 
of  the  people  are  nearly  the  same  now  as  in  the 
time  of  Moaes,  we  may  safely  conclude  that  manner  of 
building  was  then,  as  it  is  at  present,  general  both  in 
Syria  and  Egypt.  To  these  terraces  there  was  an 
ascent  by  steps  on  the  outside  of  the  house,  and  the 
fineuess  of  the  climate  permitted  the  inhabitants  to  use 
them  for  the  purpose  of  repose  as  well  as  of  exercise. 

From  the  war  of  Troy  till  the  lime  of  the  Ionian  Tbs  Arrhi. 
migration,  a period  of  about  a century  and  a half.  of 
little  is  known  of  the  state  of  Archiieciure  in  ^**’*^- JaownUjT 
Vitruvius,  indeed,  says,  (chap.  i.  book  iv.)  that  sTempIc, 
dedicated  to  Juno,  was  erected  at  Argos  during  the  mtfnikm. 
reign  of  Donis,  the  son  of  Hcllenus,  which  must  have 
been  more  than  twelve  hundred  years  before  Christ  ,*  he 
stHtes  that  it  was  built  according  to  the  Order,  since 


ARCHITECTURE 


247 


Arcflittc-  Called  the  T>oric,  and  he  asserts  that  the  Mine  Order  waa, 
lure.  suhNequenlly.  used  in  the  other  cities  of  Greece.  He 
admits  that  the  proportions  of  the  Order,  meaning,  no 
doubt,  the  relations  bel«*een  the  dimensiona  of  the  dif> 
ferent  parts  of  the  columns  and  entablatures,  were  not 
then  reduced  to  any  system ; we  must,  therefnre, 
auppose  that  the  Greeks,  at  that  time,  had  no  fixed 
principles  to  ^lide  them  in  the  construction  of  their 
buildinjipi. 

Whatever  progress  the  Greeks  might  have  made  in 
civilization  and  Art  during  that  perii^,  it  seems  certain 
that  it  was  arrested  by  the  return  of  the  Heraclids  to 
Peloponnesusy  This  people,  driTing  from  their  dwell* 
ings  the  inhabitants  of  a considerable  part  of  the 
Country,  and  maintaining  a sanguinary  warfare  with 
those  who  remained,  so  much  unsettled  the  minds  of 
men  that  no  leisure  could  be  found  for  cultivating  the 
Arts  of  Peace. 

1>.«  (enrrsl  While  the  political  afiairs  of  Greece  were  in  this 
p«n9<Ktiofii  perturbed  slate,  a Body  of  adventurers  from  it,  umler 
^ the  Doric  the  command  of  Ion,  the  son  of  Xulhus,  colonized 
that  part  of  Asia  which  was  before  inhabited  by  the 
» h-iniv  Cariens  ami  l^eleges.  Then  it  was,  as  Vitruvius  asserts, 
that  the  Temple  of  Apollo  Psnionios  was  erected  by  the 
colonists  in  a manner  resembling  the  Temples  of  Greece. 
These  persons,  being  ignorant  of  the  proportions  whicli 
the  columns  should  have,  in  order  to  support  the  roof, 
conceived  the  idea  of  making  them  correspond  to  the 
dimensions  of  the  figure  of  a man  ; the  height  of  which 
is  about  six  times  its  breadth.  They,  accordingly,  maile 
the  diameter  of  ihe  eolumu,  at  ils  foot,  equal  to  one* 
aixth  of  ils  whole  length ; and  the  system,  or  Order, 
which  received  those  proportions,  they  are  said  to  have 
called  the  Doric,  because  it  had  been  first  used  in  the 
cities  of  the  Dorians ; by  which  name,  at  that  time, 
probably,  all  the  Greeks  who  lived  to  the  North  of  the 
Gulf  of  Corinth  were  called ; and,  perhapa,  also,  to 
distinguish  it  from  unolhersystem  or  Order  which,  Vitru* 
TIU8  says,  was  invented  or  used  by  Ion  himself,  and.  on 
that  account,  called  the  Ionic  Order. 


The  mves*  establishing  the  proportions  of  this  latter  Order, 

non  Attd  Vitruvius  asserts,  that  the  inventor  copied  the  dimensions 
aeaeral  pro-  of  the  figure  of  a matron,  which  is,  in  general,  more 
slender  than  that  of  a man ; and  he  gave  to  the  diameter 
UiuiTd  column,  at  its  btise,  one*eighth  of  its 

whole  length,  by  which  it  assumes  a more  graceful 
appearance  than  the  other.  Vitruvius  goee  on  to  state 
that  the  ornamental  paiU  about  the  Ionic  column  were 
intended  for  resemblances  to  different  pans  of  the  dress 
of  a woman.  Thus  the  mouldings  of  the  hose  were 
intended  to  represent  the  shoe ; the  volutes  of  the 
capital,  to  represent  tresses  of  hair  curling  on  the  right 
ai^  left  of  the  head ; and  the  channels  of  the  shatls, 
to  rcprescut  the  folds  of  the  garmenls. 

Tti«  lotm*  If  we  may  give  credit  again  to  Vitruvius,  a third 
ti  >n  of  the  Order  was  subsequently  invented,  by  a sculptor  named 
Cv^thiia  Callimachus,  who  U said  to  have  lived  about  the  end  of 
■ the  Peloponnesian  war.  This  Order  was,  afterward, 
called  the  Corinthian,  and  it  has  been  supposed  that  (be 
artist,  wishing  to  give  to  bis  columns  more  delicacy  than 
WM  possessed  by  (hose  of  the  Ionic  Order,  adopted  the 
propodions  observed  in  the  figures  of  young  women. 
Vitruvius,  however,  does  not  determine  what  part  of  the 
whole  length  of  the  column  is  equal  to  the  diameter, 
and,  in  all  probability,  the  practice  of  different  artists  was 
very  variou.s.  The  circumstance  from  which  the  capital 
of  this  Order  originated,  has  already  been  alluded  tu, 


and  the  following  tale  coneeming  it  is  stated  by  Vitruvius  Pm  i. 
from  report.  He  says  that  a young  woman  of  Corinth, 
being  Just  marriageable,  was  seized  with  a disorder,  and 
died  ; afier  her  interment,  her  nurse  collectetl  in  a basket 
the  toys  which  pleased  her  when  alive,  placed  the  whole 
over  her  grave,  and  covered  them  with  a tile.  Tlie 
basket  happened  to  be  placed  over  tlie  root  of  an  acan* 
thus,  which,  afterwards,  grew  up  round  its  exterior, 
and  curled  under  the  angles  of  the  tile.  Tliis  being 
observed  by  Callimachus,  he  took  from  it  the  idea  of  the 
capital  of  a column ; and,  whatever  we  may  think  of 
this  story,  there  Is  certainly  no  improbability  in  the 
supposition  (hat  the  ornament  in  question  was  derived 
from  the  appearance  of  some  plant  encircling  a va^e. 

When  we  contemplate  the  account  which  Vitruvius  The  Oreefct 
has  given  of  the  origin  of  these  Orders,  we  cannot  avoid  Isrcnted  u 
recognising,  in  some  parts  of  it,  the  liveliness  of  imagi*  . 

nation  which  has  always  characterised  the  Greeks;  and, 
while  we  suffer  ourselves  to  he  amused  by  the  circum-  tiwV 
stances  he  relates,  we  are,  cautious  of  considering  (hem 
as  entitled  to  implicit  confidence. 

It  will,  however,  be  hardly  fair  to  refuse  our  assent 
entirely  to  the  general  facts,  whatever  we  may  think  of  the 
particularcircumstances;  for,  among  a people  so  exqui* 
silely  refined  as  the  ancient  Greeks,  it  U highly  probitltle 
tbit  an  imitation  of  natural  objects  wouKi  be  adopted, 
both  for  the  purposes  of  ornament,  and  to  establish  a 
system  of  proportions,  by  which  the  magnitudes  and  dis* 
positions  of  the  members  of  their  edifices  plight  be  deter* 
mined.  This  imitation  was  at  first,  no  doubt,  rude,  but 
by  the  liberty  which  that  people  took  of  altering  the 
proportions  according  to  the  dictates  of  an  improving 
taste,  their  Architecture  finally  acquired  that  degree  of 
perfection  in  which  it  has  been  transmitted  to  the  present 
times. 

The  srchitectural  works  of  the  Egyptians,  as  well  as  TSs  Efyp* 
those  of  the  Greeks,  bear  the  marks  of  a very  remote  Archt> 
period ; and,  if  we  cousider  only  the  probable  ages  of 
some  particular  edifices,  the  claim  of  even  superior  an*  , tjHtm. 
tiquily  may,  by  some,  be  decided  in  favour  of  the  former 
people ; but,  if  we  consider  Architecture  as  an  Art 
founded  on  a system  of  prooortions.  we  think  there 
can  be  little  doubt  that  the  Greeks  are  really  the  in* 
venters  of  that  Art ; since,  as  is  ob»erve<l  by  a French 
writer,  among  the  other  people,  there  is  not  found 
any  expression  of  the  charmeters  of  edifices  by  those 
variations  in  the  proportions  which  constitute  the  dif- 
ferent Orders  of  Architecture.  The  Elgyplians  era*  . 
ployed  columns  in  their  buildings  at  a period,  at  least, 
as  early  as  those  of  the  oldest  recorded  in  the  descrip* 
lions  of  Greece  ; and,  long  before  the  time  of  the  sup- 
posed invention  of  the  Corintliian  capital,  there  existed 
columns  in  Egypt,  the  heads  of  which  were  ornamented 
with  sculptured  leaves  of  the  palm  or  lotus.  But  in  the 
Grecian  edifices,  the  principal  ornaments  are  always, 
respectively,  maile  to  accompany  one  particular  Order, 
which  differs  In  the  proportions  of  its  parts  from  another 
Order ; while,  of  the  Egyptian  works,  there  is  nothing, 
in  the  proportions,  by  which  we  may  distinguish  either 
the  columns  or  entablature  of  a building  in  which 
certain  omamenls  exist,  from  those  in  which  they  do 


not  so.  rt  ■ .1.  . 

The  intercourse  between  Egypt  and  Greece  became 
general  about  the  year  6*9  betore  Christ,  when  the  1st 
Psammeticus  entered  into  au  alliance  with  the  Greeks, 
in  order  to  be  supported  by  (hem  on  his  throne.  And 
it  is  an  ouioion,  entertained  by  some  persons,  that  the  ArcSiwnyr* 
2 *.  2 
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ArchitK"  existing  exfttnplen  of  E^ypi  were  executed,  or  restored, 
tttr*.  by  Orecinn  artists  at  the  time  that  this  intercourse  sub- 
ststcd  between  the  two  Countries.  We  are  far.  how- 
CTcr,  from  thinkini;  that  this  opinion  is  well  founded, 
because,  on  account  of  the  extreme  veneration  enter* 
tained  by  the  E^ptians  for  every  object  ('onn«*cted  with 
their  Religion,  they  never  suffer^  any  hut  their  Priests, 
or  persons  subordinate  to  them,  to  perform  any  of  the 
ser\'ices  rerpiired  shout  their  sacred  edifices;  it  is  not 
likely,  therefore,  that  forei^ers  would  be  allowed  to 
change  the  style  of  their  Architecture. 


CHAPTER  IV. 

DtKription  cf  (kt  Grecian  Doric  Temple* 


Trmpks 
«r«,  io 
R«r«l.  the 
mo«t  ae» 
fi«At  boild* 
inf*  remtio* 
iof. 


Geaenl 
plin  of  the 
ancicflt 
Temple*. 


Jn  Greece,  as  well  as  in  E^rypt,  nearly  all  the  roost 
ancient  specimens  of  regular  Architecture,  yet  remaining, 
arc  the  Temples  which  were  consecrated  to  the  Gods. 
These,  being  constnicted  with  great  solidity,  and  not 
subject  to  the  mntations  which  aflect  buildings  intended 
for  domestic  purposes,  might  be  expected  to  survive  all 
such  edifices;  and,  as  they  possess,  at  the  same  time, 
a simplicity  of  character  which  causes  their  form  to 
approach  very  near  to  what  is  supposed  to  have  been 
(hat  of  the  primitive  model,  it  will  be  proper,  in  describ- 
ing the  Grecian  buildings,  to  begin  with  the  Temples. 
This  we  purpose  to  do  after  having  stated  thediflerent 
denominations  which,  according  to  Vitruvius*  were  as- 
signed to  them,  on  account  of  the  di^>osition  and  mtm* 
her  of  the  columns  employed. 

The  Greek  Temples  were,  almost  universally,  rec- 
tangular, only  one  or  two  example*  remaining  of 
a circular  or  polygonal  form,  though,  no  doubt, 
many  such  existed  formerly.  These,  however,  were 
small,  in  some  cases  the  building  consisted  merely  of 
a row  of  columns,  disposed  on  the  circumference  of  a 
circle,  and  covered  by  a roof ; in  others,  a space  was 
enclosed  by  a cylindrical  wall,  covered  by  a roof,  which 
projected  beyond  the  wall,  and  was  supported  by  a 
circular  range  of  columns.  These  Temples  were  said  to 
be  monnpteral. 

The  plan  of  the  generality  of  the  rectangular  Temples 
in  Greece  and  her  colonies  was  a simple  parallelogram, 
a form  which  also  prevailed  in  the  Temples  of  Egypt. 
Jn  some  of  the  smaller  Temples  a row  of  columns  was 
placed  in  front;  but,  in  most  cases,  there  was  a row  both 
in  front  and  rear.  And  the  superior  Temples  were,  gene- 
rally, surrounded  by  one,  or  even  two  ranges  of  columns. 
The  Temple  was  divided  into  two  or  mure  parts ; in  the 
front,  and,  sometimes,  in  the  rear  face  was  fomied  a 
porch  ; beyond  this,  or  between  the  two.  was  the  naos, 
or  body  of  the  building,  into  which  the  worshippers 
were  admitted  ; and,  at  one  extremity,  separated  from 
it  by  a wall,  was,  sometimes,  an  apartment  called  opi/t^ 
ihodomui.,  to  contain  the  treasures  of  the  Temple  or  of 
the  Slate,  and  into  which  the  Priest,  or  the  chief  Magis- 
trates only,  were  allowed  to  enter.  The  porch  in  front 
was  called  pronaot,  and  that  in  (he  rear,  poaiicos.  The 
interior  of  the  naos  was  without  ornament,  and.  gene- 
rally, received  its  light  from  the  door  only,  or.  periiups, 
from  openings  formed  in  the  roof ; though,  in  some 
cmBc^  windows  were  formed  in  the  walls. 

The  roofs  of  the  rectangular  Temples  were  furmerl  in 


two  inclined  planes,  extending  finro  front  to  rear,  meeU  PanL 
ing  in  a ridge  over  the  middle,  and  (Srmioga  triangular  ^ * 

pediment  at  each  extremity.  Above  the  walls,  at  the 
angle*  of  the  building,  are  generally  placed  arreger/a, 
or  pedestals,  which  rise  through  the  roof  to  about  (lie 
level  of  the  centre  of  the  tympanum.  On  the  up|)cr 
surface  of  each  of  these  pedestals  a square  place  is  sunk, 
pnibebly  for  the  rei-eption  of  some  figure  which  migtit 
be  intended  to  ornament  the  roof. 

The  simplest  fHrm  ol  the  rectangular  Temple  was  that 
in  which  the  two  side  walls  were  carried  out  from  the 
naos.  to  form  the  porch  before  mentioned,  at  one  or  both 
extremities  of  the  building.  These  projecting  walls  were 
terminate*!  on  the  front,  or  on  both  faces  of  the  build- 
ing. by  pilasters,  which,  thus  situated,  were  called 
autre;  and.  hence,  this  kind  of  Temple  was  said  to  be 
in  antia.  Between  the  pilasters  in  front  were  placed 
two  or  more  columns  which,  with  the  pilasters,  siqv 
]K>rted  the  entablature. 

When  columns  were  placed  at  one  extremity  of  the  Diiti»c(io*« 
building,  in  advance  of  the  line  joining  the  ants,  the  of  Tewplei 
Temple  was  said  to  be  ptoaiyU ; the  entablature  was 
placed  over  the  front  columns,  and  relumed  on  the  right  j^'*'^** 
and  left  as  far  as  the  ants,  or,  perhaps,  quite  along  the  «olun»t. 
side*  of  the  building.  If  columns  were  placed,  in  a 
similar  way,  at  both  extremities  of  the  building,  it  was 
said  to  be  amphiprctalyU. 

A Temple  having  columns  entirely  surroundiog  the 
walls  was  called  peripteral  i in  which  kind  of  Temple 
a space  equal  to  an  intercolumniation,  that  is,  to  the 
distance  between  two  columns,  is  supposed  by  Vitruvius 
to  be  lefi  between  the  columns  aud  cucli  of  the  side  walls 
of  the  naos;  to  which  spaces  the  Greeks  gave  the 
name  of  pierxma'ta.  When  the  exterior  of  a Temple 
was  not  siuTOuoded  by  a peristyle  or  colonnade,  the 
Temple  was  said  to  be  apteral. 

A Temple  was  of  the  kind  called  dipteral,  when  it  had 
two  ranges  of  columns  resting  on  the  pavement,  and  en- 
tirely surrounding  the  naos.  When  there  were  two  rows  of 
columns  in  front  and  rear,  and  only  a single  row  uii  each 
flank,  the  temple  was  said  to  be  paeatdodipUral.  In  this 
case,  a space  equal  to  the  extent  of  two  intercolumnia- 
tions  existed  between  each  of  the  side  walls  and  the 
columns. 

A Temple  was  called  Hypteihral  when  it  had  a row 
of  columns  in  the  interior  at  some  distance  from  each 
of  the  four  walls.  The  space  between  the  walls  and  the 
columns  may,  in  some  cases,  have  been  covered  by  a 
roof,  but  the  central  space  enclosed  by  the  columns  had 
none.  Hy))wlhral  Temples  being  those  of  the  greatest 
magnitude,  bad,  generally,  a double  range  of  columns 
surrounding  the  naos  on  the  exterior;  and  they  are 
supposed  by  some  to  have  been  mostly,  if  not  always, 
dedicated  to  Jupiter;  but  this  is  very  doubtful. 

Vitruvius,  in  the  ltd  Chapter  of  hU  llld  Book,  dis-  Di*iiocii«a* 
(inguishes  Temples  according  to  the  magnitudes  of  the 
intervals  of  the  columns  ; thus  a Temple  is  said  to  be  ^ 
pycnoatyU  when  the  interval  between  the  nearest  sides  luaaiuioat. 
of  (he  columns  is  equal  In  once  and  a half  the  diameter 
of  the  column.  It  is  said  to  be  ayatyU,  when  that  in- 
terval is  equal  to  two  diameters.  But  he  considers  both 
these  kinds  ss  inconvenient,  because  persons  entering 
the  Temple  arm  in  arm  cannot  pass  between  the 
columns. 

The  next  kind  is  called  euatyle,  in  which  the  intervals 
were  equal  to  two  diameters  and  a quarter,  or  two  and 
a half,  except  one  interval,  tit.  that  in  the  middle  of  the 
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Afchiivc-  front  and  rear  (aceSf  which  was  a little  greater.  This 
kind  he  considers  as  uniting  beauty,  convenience,  and 
' strength. 

Another  kind  was  called  diorfylr,  in  which  the  inter* 
columniation  is  equal  to  three  diameten;  he  considers 
this  as,  in  general,  too  wide,  since  the  architrave.  It* 
made  of  stone,  was  liable  to  break. 

Lastly,  the  kind  called  araoHyU  has  the  columns 
placed  at  considerable,  hut  undetermined  intervals  from 
each  other;  the  eniablaliire  is  supposed  to  be  formed 
of  timber,  and,  where  this  disposition  is  employed,  the 
whole  edihee  is  made  low  and  broad. 

Obtioctiim  ^ observed,  that  Temples  were  dis- 

«f  Tenplei  tinguished  according  to  the  number  of  columns  they 
accoriiin|[(a  had  in  front;  thus  we  read  of  frirosfyle,  hrjc<utyte^ 
the  number  octastyte^  and  decaUyU  Temples,  which  denominations 
rJ  resp^ively,  applied  to  them  according  as  they 

had  four,  sis,  ei^l,  or  ten  columns  in  front. 

Mudeofek*  We  proceed  nest  to  give  a concise  description  of 
jimeniloiii*  principal  Temples  in  Greece  and  its  ancient 

of  the  Tern-  Colonies,  and  to  state  tlieir  general  dimensions,  in  order 
ple«  aod  to  afford  data  for  determining  the  characters  and  pro* 
«r4unM.  portions  of  the  several  Orders  of  Architecture  employed 
in  the  edifices  of  those  Countries.  And,  as  the  existing 
specimens  of  the  Doric  Order  are  the  tnos*  ancient,  we 
begin  with  them.  Thedimetiuons  are  expressed  in  English 
feet,  decimally  divided,  for  the  sake  of  comparing 
them  together  with  facility;  in  the  Vllth  Chapter 
is  given  a general  Table,  in  the  same  measure,  of  the 
dimensions  of  the  columns  and  entablatures ; and  in 
plates  iii.,  iv.,  and  v.,  are  elevations  of  the  same 
columns,  showing  the  proportions  of  their  several  mem- 
bers, In  the  plates,  the  lines  of  numbers  marked  H. 
express  the  heights  of  the  members  individually,  and 
those  marked  P,  their  projections  from  the  axis  of  the 
column.  Agreeably  to  the  general  practice,  the  module, 
or  lower  diameter  of  the  shafi  of  each  column,  is  sup- 
posed to  be  divided  into  sixty  equal  parts,  called  minutes, 
and  the  integers  in  the  lines  of  numbers  are  of  that 
denomination. 

Th#  Teiaplt  Probably,  one  of  the  earliest  Temples  the  remains  of 
•t  ConoUi.  which  are  still  to  be  seen  is  that  at  Corinth.  It  is  of  the 
Doric  Order,  and  the  proportions  of  the  members  of  its  co- 
lumns seem  to  show  that  it  must  have  been  erected  before 
Architecture  had  acquired  that  perfection  which  distin- 
gvitshed  the  Athenian  buildings  of  the  time  of  Pericles. 
The  disposition  of  the  columns  which  are  yet  standing 
have  led  the  authors  of  die  AntiquUieMofAUijfn*  to  believe 
that  the  Temple  must  have  iMcn  oi  the  kind  called 
peripteral  and  bexastyle.  lu  form  seems  to  have  bern 
rectangular,  and,  measuring  on  the  exterior  of  all  the 
columns,  it  must  have  been  about  160  feet  Itmg  and  109 
feet  wide.  The  columns  are  23.7  feet  high,  from  the 
foot  of  the  shaft  to  the  lop  of  the  capital,  and  the  dia- 
meter, at  bottom,  is  5.BS  feet ; consequently,  the  whole 
height  of  the  column  is  equal  to  4.06  diameters,  which 
makes  the  ratio  of  the  diameter  to  that  height  greater  in 
this  than  in  any  other  of  the  Greek  examples.  The 
diminution,  or  difference  of  the  diameters  at  the  top  and 
bottom  of  the  shaft,  is  nearly  equal  to  one-quarter  of  the 
lower  diameter,  and  the  difference  of  the  two  semi- 
diameters  is  of  the  height  of  the  shaft 

Ibe  capital  consists  of  an  abacus  and  echinus  with 
three  rectangular  fillets  surrounding  the  column  under 
the  latter  member.  A little  below  the  fillets  are  three 
channels  cut  round  the  column,  forming  a aeparation 
between  the  main  body  of  the  shaft  and  what  is  called 


the  hypotrachelion,  or  that  part  immediately  below  the  Fart  I. 
capital.  The  shaft,  which  consists  of  but  one  block  of 
stone,  is  cut  longitiulinally  by  twenty  channels  or  flutes, 
each  of  which  forms,  on  the  plan,  a segment  of  a circle 
whose  radius  is  equal  to  the  breadth  of  the  channel. 

These  channels  extend  from  the  foot  of  the  column  to 
the  fillets  under  the  echinus. 

The  frize  and  cornice  are  entirely  gone,  hut  part  of 
the  architrave  remains;  the  height  of  this  member  of 
the  entablature  is  4.722  feet,  or  about  one-fifth  of  the 
height  of  the  column,  and  its  face  is  in  a vertical  plane, 
which,  if  produced  downward,  would  fall  a little  within 
the  foot  of  the  column.  The  distance  between  the 
centres  of  the  columns  Is  13.5  feet,  and  the  intercolum- 
niation,  or  distance  between  the  nearest  sides.  Is  7.67 
feet,  or  nearly  diameter. 

The  Temple  of  Jupiter  Panhellenius  at  £gina  seems  The  TemjrU 
to  be  of  equal  antiquity,  though  it  is  impossible  to 
assign  a dale  to  either.  It  is,  however,  observed  by 
Lord  .\bercleen  that,  as  the  State  of  /Egina  fell  into  oth 
scurity  almost  immediately  after  the  Persian  invasion  of 
Greece,  it  is  unlikely  that  such  a building  would  have 
been  erected  subsequently  to  that  period.  The  Temple, 
which  was  of  a rectangular  form,  of  the  Doric  Order, 
and  peripteral,  was  90.5  feet  long  and  41.5  feet  wide, 
measuring  on  a line  circumscribing  all  the  columna 
According  to  Dr.  Chandler,  it  had  six  columns  at  each 
extremity  and  twelve  on  each  flank,  including  the  ex- 
treme columns,  with  two  columns  between  the  ants. 

'Phe  Temple  itself  was  divided  into  three  parts,  forming 
a pronaos,  riaos,  and  posticos,  and  is  supposed  to  have 
been  hypsethral,  as  three  columns  are  yet  to  be  seen 
which  must  have  belonged  to  the  interior.  The  height 
of  each  of  the  exterior  columns  is  15.796  feet,  and  the 
diameter,  at  bottom,  is  2.927  feet,  so  that  the  whole 
height  of  the  column  is  equal  to  5.397  limes  its  diameter; 
the  difference  of  the  two  diameters  is  nearly  equal  to 
one-quarter  of  the  lower  diameter,  and  the  difference  of 
the  aemidiameters  is  of  the  height  of  the  shaft.  The 
architraves  and  frizes  of  the  entablature  remain,  but 
the  cornice  is  wanting  ; the  height  of  each  of  the  for- 
mer members  is  nearly  equal  to  2.5  feet,  or  to  one-sixth 
of  the  height  of  the  column. 

When  the  Greeks  colonized  Sicily,  about  650  years 
before  Christ,  they  carried  with  them  the  principles  of 
their  Architecture ; and  within  a period  of  250  years, 
during  which  time  the  States  they  founded  enjoyed  an 
independent  existence,  several  Temples  of  the  Doric 
Order  were  erected,  the  ruins  of  which  yet  subsist.  To 
this  island,  therefore,  we  must  look  for  other  specimens 
of  that  Order,  whose  execution  may  be  referred  to  an 
early  Age. 

The  ruins  of  Selimis  occupy  two  hills  and  the  valley  The  great 
between  them.  On  the  Eastern  hill  are  the  remains  of 
three  Temples  lying  nearly  in  one  direction,  riz.  from 
North  to  South  ; of  these  the  first  appears  to  have  been 
one  of  the  largest  of  the  sacred  structures  of  antiquity, 
and  is,  therefore,  supposed  to  have  been  dedicated  to 
Jupiter  Olympius.  It  was  oclastyle,  with  seventeen 
columns  on  each  flank,  pscudodipteral.  and  probably 
hypsthral.  The  plan  was  rectangular,  and  the  build- 
ing was  raised  on  a itereohaia,  or  basement,  the  sides  of 
which  were  formed  in  three  steps  surrounding  the  whole. 

Its  length  was  SSI  feet  and  breadth  161  feel,  measured 
on  the  upper  step  and  on  a line  circumscribing  ail  the 
exterior  columns.  The  breadth  of  the  body  of  the 
Temple  within  the  walls  was  67.25  feel,  and  its  length 
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Archill*  wai  probably  about  thre«  timas  itn  breadth.  The  pm- 
tuK.  tiaoA  and  poBticon  were,  each,  about  65  feet  lon(?;  the 
wall*  of  both  were  teriuinaled  hy  anUe  pilaster*,  between 
which  were  two  colnmns;  and  before  the  pronaoa  wa»  a 
portico  having  four  column*  in  front,  with  one  between 
each  of  the  extreme  columns  and  the  anite.  Three 
entrance*  conducted  from  the  pronam  to  the  cella  which 
was  divided  into  three  pari*,  longitudinally,  by  two  rows 
of  Doric  columns,  eleven  in  each  row,  at  the  distance 
of  20  feel  from  the  walls. 

The  heiffht  of  the  ctdnmns  turmundinfr  the  Temple 
is  4^.583  feet,  incliidin*;  the  capital,  and  the  diameter  at 
the  bottom  of  ihe  shaft  is  10.625  feet,  so  that  the  height 
of  the  column  is  equal  to  about  4.5  diameiera ; the  dif* 
fcrence  of  the  upper  and  lower  diameter  is  of  the 
latter,  ond  the  difference  of  the  aemidiameters  is  of 
the  length  of  the  shaft;  a greater  diminution  than  is 
found  in  any  other  example  with  which  we  are  ac* 
quainted.  The  flulings  on  the  shaft  are  shallow,  and 
there  is  a narrow,  longitudinal  fillet  between  them ; and 
n narrow  groove  is  cut  round  the  shaft  immediately 
below  the  fillets  of  the  echinus.  The  faces  of  the  archi- 
trave and  of  (he  metopes  in  the  frize  are  in  a vertical 
plane,  which,  if  produced,  would  fall  about  the  middle 
of  tlie  face  of  the  shaft  ; and  the  faces  of  the  triglyphs 
project  beyond  that  of  the  frize.  A plain  course  of 
stone  lies  above  the  corona,  and  the  entablature  is 
crowned  by  a pediment  the  inclining  sides  of  which  are 
also  formed  of  two  plain  courses  of  ma.sonry. 

The  heights  of  the  architrave  and  frize  are,  nearly, 
equal  to  each  other,  and  (hat  of  the  cornice  is  about  onc' 
half  of  each.  Tlic  height  of  the  whole  entablature  is 
21.76  feet,  which  is  a^ut  ~ of  the  height  of  the 
column. 

The  central  Temple  is  200  feet  Southward  of  the 
former,  and  the  third  is  154  feet  Southward  of  the  last; 
both  of  them  are  hexastyle  and  peripteral,  but  the  former 
has  fourteen  columns  on  each  flank,  and  the  latter, 
fifteen.  The  pronaos,  or  vestibule,  of  the  central  Temple 
seems  to  have  been  enclosed  by  bronze  gates  or  doors, 
as  the  grooves  in  whidi  they  turned  are  still  visible. 

On  tlie  Western  hill,  which  is  supposed  to  have  been 
the  Acropolis,  are  the  remains  of  a wall,  nearly  a mile 
in  circuit,  and  encloaiiig  a s))ace  covered  with  the  ruin* 
of  buildings,  among  which,  the  remains  of  three  Temples 
have  been  made  otit.  All  the  six  Temples  are  of  the 
Doric  Order,  built  of  limestone  covered  with  fine 
plaster,  and  several  members  of  their  entablatures  have 
been  painted.  The  Architecture  and  sculpture  of  these 
Tcmpich  have  been  beautifully  illustrated  by  Messrs. 
Angell  and  Evans  in  their  recent  publication  on  the 
sculptured  metopes  in  the  ruins  of  Selinus. 

TheTe*nplv  AtiEgesta,  or  Segesta,  are  the  remains  of  a Temple 

4i  iEgeiit*-  J9Q  long  and  76.7  feel  wide,  measured  on  the  upper 
step  a*  before.  This  was  hexaatyle,  amphiprostyle,  and 
peripteral,  with  fourteen  columns  on  each  flank,  and 
two  columns  between  the  ant»  both  of  the  pronaos  and 
poftticos.  Each  column  is  30.096  feet  high,  and  the 
bottom  diameter  is  6.6  feel ; consequently  the  height 
of  the  column  is  equal  to  4.56  diameters.  Tlic  shaft* 
of  these  columns  are  entirely  plain,  and  a groove  U 
ctti  round  them  at  the  foot,  either  to  produce  a dark 
sliadow,  or  to  serve  for  the  reception  of  bronze  orna- 
ments whidi  might  be  occasionally  fixed  on.  The  height 
of  the  whole  enublaturc  i*  14.77  feet,  which  is  ^ of 
the  height  of  the  columns  ; (he  faces  of  the  architrave 


and  of  the  metopes  In  the  frize  are  in  a plane,  which>  if  Part  f. 
produced,  would  pass  through  the  middle  of  the  front 
of  the  shaft ; and  the  faces  of  (he  triglyplis  project 
beyond  that  of  the  frize.  In  the  vertic^  face  each 
step  on  the  four  sides  of  (he  stereobata  is  a row  of 
small  blocks  of  stone,  and  a horizontal  groove  is  cut 
along  the  bottom  of  the  aame  face. 

The  Temple  of  Minerva  at  Syracuse  is  1B2  feet  long  Tkv  Teeiplc 
and  74  ^t  wide,  measured  also  on  (he  upper  step,  and  d Mioerra 
has  the  aame  characters  as  the  Temple  last  mentioned ; “ Sytsevst. 
the  height  of  the  columns  surrounding  it  U 2S.667 
feet,  including  the  capital,  and  the  bottom  diameter  is 
6.503  feeu 

The  columns  of  this  Temple  are  remarkable  for  stand- 
ing on  a plinth,  which  is  not  the  case  in  any  other 
example  of  the  Grecian  Doric  Order.  The  columns  of 
the  pronaos  are  still  further  remarkable  in  being  thicker 
than  those  which  surround  the  building,  in  having  an 
astragal  under  (he  echinus,  and  a base,  consisting  of 
two  astragals  on  a low  plinth,  with  a fillet  above;  cir- 
cumstances which  have  led  to  an  opinion,  that  (bough 
(his  Temple  is.  undoubtedly,  one  of  the  roost  ancient  in 
Sicily,  these  columns  must  have  been  set  up  subsequently 
to  (he  construction  of  the  rest  of  (he  building. 

At  Agrigemum  are  (he  remains  of  two  Temples,  Tfwpin  at 
nearly  similar  to  each  other,  and  nearly  of  the  same  Aefijvntum. 
size,  of  which  one  is  dedicated  to  Juno  Lucina,  and  (he 
other  to  Concord.  Both  are  bexa.sty)e,  peripteral,  ond 
amphiprostyle.  with  thirteen  columns  in  each  flank. 

The  length  of  (he  Temple  of  Judo  is  124  feet,  and  its 
breadth  57  feet,  measuring  on  (he  upper  step.  The 
height  of  the  columns  is  20.B32  feet,  and  their  lower 
diameter  is  4.508  feet ; the  architrave  and  frize  remain, 
but  the  comice  is  wanting.  In  the  stereobeta  of  this 
Temple  is  a doorway  leading  to  a subterranean  gallery, 
communicating  with  the  interior  of  the  edifice. 

The  Temple  of  Concord  U smaller  than  the  other,  ita 
length  being  93.76  feet,  and  breadth  31  feet.  An  en- 
tablature surrounds  the  walls  of  the  cella,  iu  the  frize 
of  which  are  (riglyphs,  and  the  cornice  above  them  is 
crowned  by  a caveUo.  But  the  most  remarkable  cir- 
cumstance is,  that  there  are  no  mouldings  on  the  hori- 
zontal corona,  nor  on  the  sloping  sides  of  the  pediment. 

'Fbe  height  of  the  columns  is  21.51  feet,  and  the  lower 
diameter  6.42  feet 

At  the  same  place  was.  fiirmerly,  a Temple  dedicated 
to  Jupiter,  which  must  have  been  of  vast  magnitude  ; 
according  to  Diodorus  it  was  34U  feel  long,  60  feet 
broad,  (probably  160  feet.)  and  120  feet  high.  Instead 
of  having  pieromala,  or  walks,  round  Uie  exterior  of 
the  body  of  the  Temple,  the  walls  seem  to  have  been 
built  between  the  exterior  columns,  so  that  half  of  each 
column  projected  beyond  the  face  of  the  wall,  'fhe 
semidrcumference  of  each  column  was  equal  to  20  feci, 
and  the  fluUngt  were  so  large  that  a man  could  stand 
in  one. 

AtPsstum,  on  the  Gulf  of  Salerno,  in  Italy,  are  the  TheTempIc* 
remains  of  two  Temples  of  the  Doric  order,  which,  “ 
though,  in  their  general  features,  resembling  the  style 
of  the  Sicilian  Temples,  yet,  in  some  points,  appear 
to  approach  the  forms  which  characterised  Uic  later 
examples  of  the  Grecian  school.  The  author  of  the 
Aniiquitiei  of  Ma^na  Gra^cia  even  supposes  that  they 
maybe  of  an  Age  subsequent  to  the  Roman  conquest  of 
the  Country ; the  Roman  style,  he  observes,  seeming  to 
predominate  over  the  borrowed  features  of  the  Grecian. 

A certain  aeotimenl,  however,  which  is  perceptible  io 
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Arcbiicc  the  desif^ns,  aod  the  quality  of  the  workmeoship.  efforde 
indubitable  proof  that  they  are  of  a very  ancient  date ; 
and  we  endeavour  to  account  for  the  variations  found 
in  their  style  from  that  uf  other  buildings  of  higli  anti* 
quity,  by  supposiiur  the  artists  of  a Grecian  colony  to 
have  been  influenced  by  a capricious  taste,  which  may 
have  led  them  to  deviate  from  the  general  practice  of 
their  masters  in  the  mother  Country. 

The  first  is  an  hypethral  edifice  195  feet  long,  and 
79  feet  broad,  oicasur^  on  the  top  of  the  stylobata  which 
supports  it;  it  is  hexnstyle and  peripteral,  with  fourteen 
columns  ou  each  flank,  and  in  the  thickness  of  the  wall 
between  the  naos  and  pronaos,  are  steps  formed  for  the 
purpose  of  ascending  to  the  roof,  or  to  the  upper  gallery 
of  ine  nao«  ; tbU  gallery  was  supported  by  fourteen  co, 
lumiis  in  the  interior,  seven  on  each  side^  at  6 feet  from 
the  walls,  and  above  these  is  a plain  entablature  which 
supports  an  upper  tier  of  columns  of  the  same  Order. 
Tliose  of  the  exterior  peristyle  are  29.952  feet  high.  in> 
eluding  the  capitals,  and  the  bottom  diameter  is  7.06 
feet.  The  extreme  triglyphs  on  each  face  are  placed  at 
the  angles  of  the  frize,  as  in  all  the  ancient  Grecian 
examples;  but  they  project  in  front  of  the  frize,  which, 
as  well  as  the  architrave,  is  in  a vertical  plane  passing 
through  the  face  of  the  hypotrachelioo.  There  are  also 
triglyphs  on  the  walla  of  the  bu<ly  of  the  Temple,  and 
the  ceiling  of  the  pteromata  coincide<l  with  the  under 
surface  of  the  inclining  roof.  The  sides  of  the  pedi* 
ment  are  plain,  and  without  an  epitUhedcu  or  cro>«niug 
moulding. 

The  second  Temple  is  hexastyle  and  peripteral  with 
thirteen  columns  in  each  flank;  its  length  is  1<)7.S3 
feel,  and  its  breadth  47  feet,  measured  on  the  upper 
step.  The  pronaos  is  open  on  three  sides,  with  four 
columns  in  front,  and  one  on  each  side  between  those 
front  columns  and  the  pilasters  of  the  naos  ; but  the 
pcslicos  is  closed  by  a wall  in  fnmt,  as  if  intended  to 
scr>e  fur  an  opUlhodomus  or  sanctuary.  The  height 
of  the  columns  is  2U.S54  feet,  and  the  twttom  diameter 
is  4.244  feet. 

Instead  of  the  annulets  under  tlie  ecliinus,  which,  in 
almost  every  instance,  occur  in  the  Grecian  Doric  exam- 
ples, there  is  here  formed,  at  the  top  of  the  shaft,  a sort 
of  scotia ; on  the  concave  surface  of  which  is  sculptured 
round  the  column,  a row  of  leaves  whose  tops  incline 
forward,  as  if  pressed  down  by  the  weight  of  the  capital 
which  they  support;  the  echinus  being  placeit  immedi- 
ately above  them  like  a vase  on  the  top  of  a plant  Tlie 
face  of  the  architrave  is  vertically  over  the  middle  of  the 
shall,  and  the  extreme  triglyphs  have  their  centres  cor- 
responding with  the  axes  of  the  columns ; whereas,  in 
every  other  ancient  Grecian  example,  one  of  the  vertical 
sides  is  in  coincidence  with  the  angle  of  the  frize.  This 
Temple  is  further  remarkable  for  having  no  mulules  in 
the  cornice,  and  for  the  soffit  of  the  corona  being  formed 
into  rectangular  lacunaria,  or  sunk  panels,  three  deep. 

The  columns  of  the  pronaos  are  shorter  than  those 
of  the  peristyles,  and  they  have  small  bases,  consisting 
of  an  astragal  and  fillet.  Tliere  are  triglyphs  in  the 
entablature  of  the  pronaos,  and  the  top  of  its  comice  is 
on  a level  with  the  under  side  of  the  architrave  of  the 
peristyle. 

At  the  same  place  are  the  mins  of  what  has  been 
taken  for  a third  Temple,  and  in  the  Anii<juitkt  of 
Ma^na  Gracia  it  is  described  as  such ; we  are,  how- 
ever, informed  by  artists  who  have  recently  visited 
this  spot,  that  there  are  no  traces  of  the  walls  of  a 


cella  to  be  found  within  the  peristyle  ; and  it  U there-  Psk  (. 
fore  probable  that  the  edifice  has  been  merely  an  open 
portico.  On  this  account  we  think  it  right  to  give  the 
description  in  another  place. 

As  we  endeavour  to  describe  the  Grecian  Doric  Tem- 
ples according  to  their  antiquity,  we  are  brought,  in  the 
next  place,  to  those  of  Athens,  which  are  universally 
considered  as  affording  the  best  specimens  of  the  Archi- 
tecture of  the  Grecian  school.  A full  de.scription  of 
these  celebrated  buildings  is  contained  in  Stuart's  Anik 
quUin  of  Athmt^  and  particularly  in  an  augmented  edi- 
tion of  that  Work,  with  a supplementary  volume.  Just 
publinhcd.  In  this  Work,  the  joint  production  of  several 
distinguished  Architects,  numerous  mistakes,  into  which 
the  author  had  fallen,  are  corrected,  and  the  subjects  are 
enriched  with  copious  and  learned  notes. 

Hic  most  ancient,  perhaps,  of  the  .Athenian  Temples,  Tb«  Teici|ilr 
is  that  which  was  dedicated  to  Theseus,  and  which  isvfTh««ut 
thought  to  have  been  erected  a few  years  after  the  **  A*!***'- 
battle  of  Marathon,  when  the  ashes  of  that  hero  were 
brought  by  Cimon  to  Athens- 

This  Temple,  like  the  others,  is  of  a rectangular  fonn, 
of  the  kind  called  peripteral,  amphiproxtyle,  and  hexa- 
style,  and  has  thirteen  columns  on  each  flank,  including, 
as  usual,  the  cedumns  at  Uie  angles.  Its  extreme  length 
is  101.244  feet,  and  its  width  4 5.2S  feet,  measuring  on 
lines  circumscribing  the  exteriors  of  all  the  columns. 

The  whole  length  of  the  side  walls  of  the  Temple  is 
74.^6  feet,  and  the  breadUi  between  the  exteriors  of 
these  walls  is  25.79  feet.  The  side  walls  extend 
beyond  the  naos  at  each  extremity  of  tlie  Temple, 
forming  a pronaos  whose  depth  is  16.4  feel,  and  a pos- 
(icos  whose  depth  is  12.49  feet  These  walls  are  ter- 
minated by  aut«  plasters  at  the  extremities,  and  between 
the  pilasters,  both  of  the  front  and  rear,  arc  two  columna. 

The  whole  building  is  elevated  on  a stereobahi.  or  ge- 
neral basis,  to  the  top  of  which  there  is  an  ascent  by  two 
Steps  surrouuding  it. 

The  columns  are  fluted,  as  usual,  and  are  without 
bases ; tlwir  height  is  18.735  feet  end  the  diameter  at 
bottom  is  3.304  feet  The  height  of  the  whole  cnla- 
blalure  is  6.B46  feet  that  >•  O of  height  of  the 
column;  the  lace  of  the  architrave  is  in  a vertical 
plane  passing  nearly  through  the  circumference  of  the 
shaft  at  its  foot  and  those  of  the  triglyphs  are  in  the 
same  plane. 

The  interocdumniatioosofthisTemple  are  equal  to  1.6 
diameters,  except  ihoee  between  every  two  outer  co- 
lumns on  each  side,  which  are  rather  less ; and  the 
breadth  of  the  pteromata  is  6.45  feet.  The  untss  pi- 
lasters are  3.19  fMt  broad;  they  have  both  capitals 
and  bases,  but  their  shafts  have  no  diminution ; the 
capitals  do  not  resemble  those  of  the  ctdumnt,  but  con 
sist  of  an  abacus,  under  which  is  a birdVbeak  moulding 
and  an  astragal,:  tha  base  consists  of  an  inverted  cy- 
matium  above  a low  pHnth. 

The  soffit,  or  ceiling  between  the  front  columns  and 
the  prunaoa,  is  in  a horisontal  plane  which  passes  a 
little  above  the  top  of  the  corona  of  tha  front  columns; 
and  the  entablature  over  the  front  of  the  pronaos  is 
continued  to  the  interior  face  of  the  entablature  of  the 
flank  columns.  Seven  rectangular  projections  below 
the  ceiling,  like  beams  of  stone,  each  1.575  feet  broad, 
ami  3. 1 feet  from  each  other,  are  placed  in  borizonlal 
positions,  extending  from  the  front  of  the  pronaos  to 
the  interior  face  of  ihe  entablature  of  the  front  columns, 
as  if  to  support  the  ceiling  above  them.  Their  Uiwer 
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Anhit*e-  lurfKM  «re  on  a level  with  the  top  of  the  fri^e  ; and 
turf.  betwcfti  e%'cry  two  are  Kixleen  laeuriariu,  or  aunk 
V*"'  nc!s,  of  a square  form,  disposed  in  two  rows,  to  oma> 
inent  the  ceiliujt^.  'Die  ipeneral  ceiling  of  the  interior 
is  on  Uie  same  level  as  that  in  front  of  the  pmnans; 
bill,  below  il,  in  horiisontAl  posittoiis,  ami  in  the  direc> 
lion  of  the  breadth  of  the  Temple,  are  other  pnijectiona 
like  beams  of  stone;  Uic  intervals  between  every  two 
of  which  are  ornamented  with  two  rows  of  lacuuaria 
« aiinilar  to  those  before  mentioned. 

On  the  metopes  of  the  Eastern  front  are  sculptures  re- 
presenting the  labours  of  Hercules.  On  the  frize  over 
the  ante  of  the  pronaos,  where  there  are  no  tri;^yphs, 
U the  representation  of  some  battle,  probobty  that  of 
Marathon,  and  over  the  ante  of  the  posticus  are  sculp- 
tured the  combats  of  the  Centaurs  and  Lapilhe.  The 
whole  building  was  covered  by  a pediment  roof  which 
is  now  destroyed.  A plan  and  elevation  of  this  Temple 
is  given  in  pi.  L figs,  h and  6. 

The  Temple  When  Pericles  Ix'came  possessed  of  the  Kiiprcme  au- 
of  Minerva  tbority  at  Athens,  his  own  elegant  taste,  and  perhaps 
si*Athwt  necessity  of  gratifying  a people  vain  of  their  imjTort- 
ance,  led  him  to  embellish  the  city  with  the  most  splendid 
edifices  Art  could  construct.  Phidias  was  then  in  the  full 
enjoyment  of  the  most  exalted  reputation,  and.  under 
his  direction,  the  Temple  of  Minerva  l^irthenun.  on  the 
site  of  the  more  ancient  Hecalotnpedon,  was  built  by 
Ictinus. 

The  present  Temple  is  of  a rectangular  form,  iU 
length  IS  228.7  feet,  and  breadth  100.8  feet,  measured 
on  a line  circumscribing  all  the  exterior  columns.  It 
is  peripteral,  hypcthral,  and  octastyle.  having  eight 
columns  in  front  and  seventeen  on  each  flank,  including 
the  columns  at  the  angles.  The  length  of  the  body  of 
the  Temple  between  the  exterior  of  the  front  and  rear 
walls  is  158.6  feet,  and  its  breadth  between  the  exterior 
and  the  side  walls  is  70.22  feet ; tlte  thickness  of  the 
front  and  rear  walls  is  6.658  feet,  and  of  the  side  wails  is 
3.B58  feet.  The  body  of  the  Temple  is  divided  into  two 
unequal  parts  by  a wall  2.917  feel  thick  ; and  there  were 
doors  of  communication  between  them,  the  traces  of 
which  are  still  to  be  seen  near  the  wall  on  each  side: 
one  of  these  divisions  was  43.8  feel  long,  and  the  other 
98.6  feet ; the  former  was  the  opisthodumus  or  Trea- 
sury of  the  Temple,  or,  as  some  suppose,  the  public 
Treasury  of  the  Stale ; it  was  covered  by  a ceiling,  and 
wa.s  divided  into  three  parts  by  two  rows  of  columns,  two 
in  each  row ; it  bad  no  windows  in  the  walls,  conse- 
quently it  could  only  have  received  its  light  from  the 
doors,  unless  there  were  windows  in  the  rofif.  Mr.  Stuart 
has,  by  mistake,  placed  six  columns  in  this  division  of  the 
Temple  ; but  that  there  were  only  four  is  evident  from 
the  disposition  of  the  circles  on  the  floor  which  mark 
the  places  where  they  stood.  The  other  division  was 
a court  enclosed  by  the  four  walls,  and  having  its  cen- 
tral part  open  to  the  sky.  In  the  interior  wuh  a pert- 
ityle,  probably  of  Ionic  columus.  at  the  disUnev  of  14 
feet  from  the  walls  on  each  of  the  four  sides  of  the 
building,  and  the  passage  left  between  the  columns  and 
the  walls  was,  probably,  covered  by  a roof.  On  three 
sides  of  the  Temple  the  pavement  of  this  passage  is 
sunk  in  the  middle  below  that  of  the  court ; on  the 
higher  level,  next  to  the  interior  of  the  court,  are  yet 
remaining  the  marks  where  the  interior  ranges  of  co- 
lumns stood  ; and  on  the  side  of  this  division,  which  is 
furthest  from  the  entrance,  are  seen  the  fonnduiions  of 
the  pedestal  which  supported  the  statue  of  Uie  God- 


dess; this  pedestal  appears  to  have  been  about  20  feet  Part !. 
square. 

The  side  walls  were  carried  out  five  feet  beyond 
the  walls  of  llie  front  and  rear  &ces.  and  were  ter- 
minated by  antK  pilasters.  There  are  no  columns 
between  the  ante,  as  in  the  Temple  of  Tlieseus,  but 
there  is  a row  of  six  column^  parallel  to  the  front  and 
rear  of  the  building  at  the  distance  of  seven  feel  from 
the  faces  of  the  ant».  Between  these  columns  and 
those  of  the  front  and  rear  faces  is  a space  12  feel  broad, 
but  the  breadth  of  the  pterumata,  or  spaces  between  the 
side  walls  and  the  columns  of  the  Ranks,  is  only  9 feet 
The  ceiling  of  the  pterumata  was  level  with  the  under  part 
of  the  corona  in  front  and  fragments  of  Us  soffit  have 
lately  been  discovered,  from  which  it  seems  to  have  re- 
sembled that  of  the  Tcm)de  of  Thes.eus,  and  to  have  been 
onininentcd  with  lacunaria.  Above  the  stones  of  this 
soffit  came  the  masonry  of  the  rt»of. 

The  whole  Temple  and  the  Hurrounding  columns  stood 
on  a slereobata,  or  genera'  Imsis,  to  the  upper  surface 
of  which  was  an  ascent  by  three  steps ; the  u alU  of  the 
Temple  stood  on  another  basis,  the  upper  surface  of 
which  was  the  pavement  of  the  interior,  and  to  this  was 
an  ascent  by  (wo  steps  from  the  pavement  of  the  plero- 
mats. 

All  the  columns  are  of  the  Doric  Order;  the  height 
of  those  surrounding  the  Temple  is  35.903  feet  including 
the  capital,  and,  except  the  four  columns  at  the  angles, 
their  lower  diameter  is  6.15  feet.  The  columns  at  the 
angles  of  the  edifice  are  rather  thicker  than  the  others, 
their  lower  diameters  being  6.29  feet,  and  the  shafts  of 
all  the  columns  are  fiuted  with  shallow  channels  which 
meet  each  other  in  longitudinal  edges.  The  whole  en- 
tablature is  11.192  feet  high ; that  is,  ~ of  the  height 
of  the  column,  and  the  faces  of  the  Irigiyphs  are  in  the 
same  plane  as  that  of  the  architrave.  The  ante  pllaa- 
Icrs  resemble  those  of  the  Temple  of  Theseus. 

'Die  columns  and  walls  of  the  Temple  incline,  at  top, 
towards  the  centre,  so  that  the  whole  building  assumes 
the  form  of  a frustum  of  a pyramid.  By  accurate  mra* 
auremenls,  lately  made,  it  appears  that  the  faces  of  the 
abaci  of  the  columns  are  vertical ; those  of  the  archi- 
trave and  frize  incline  inward  at  top,  but  the  parts 
which  remain  of  the  cornice  incline  outward,  and  the 
foot  of  the  architrave  is  in  a vertical  plane  passing 
through  the  circumference  of  the  fool  of  the  shaft.  Alt 
the  metO|)es  are  coriched  with  sculpture  representing  the 
combats  of  the  Centaurs  and  Eapiths,  and  on  the  frize  of 
(he  wall  enclosing  the  body  of  the  Temple,  which  has  no 
triglyphs,  was  sculptured  a Ponalhenaic  procession.  The 
two  pediments  were,  also,  filled  with  exquisite  sculpture; 
that  on  the  Eastern  pediment  represent^  Jupiter  receiv- 
ing Minerva  in  an  a.sscmbly  of  the  Gods,  and  that  on  the 
Western  pediment  express^  the  contest  of  Minerva  and 
Neptune.  The  epilitheda.s,  or  crowning  moulding  of 
the  pediment,  which  is  in  the  form  of  an  echinus,  is 
terminated  at  each  lower  extremity  by  a lion’a  head 
which  is  not  perpendicular  to  the  faces  of  the  walla, 
but  inclined  towards  the  opposite  extremity  of  the 
building. 

The  roof  of  the  Temple  was  covered  with  fiat  maible 
plates,  the  lateral  junctions  of  which  fonned  a number  of 
parallel  lines  extending  down  the  sloping  sides  of  the 
roof : from  the  general  ridge  of  the  building  to  the  tops  of 
the  flank  walls,  and  along  the  top  of  the  cornice  on  each 
flank  was  a row  of  fleuruns,  or  honeysuckle  ornaments 
at  certain  distances  from  each  other  but  nut  always 
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Arr)i<i«c>  cnricvponding^  with  the  extremities  of  the  lines  above 
twrr.  mentiuned. 

Tlic  shafts  of  the  columns,  instead  of  bein?  exactly 
frusta  of  cones,  have  a certain  entasis  or  swell,  so  that 
a Inn^tudinal  section  throng  the  axis  is  bounded  on 
each  side,  not  by  a ri^ht  line,  hut  by  a curve  concave 
towards  the  axis.  I'his  (iirm.  which  was  Inn^r  sup|>osed 
to  be  peculiar  to  the  Roman  columns,  was  first  obs4*rved, 
by  Messrs.  Allason  and  Cockerell,  to  exist  in  aCireciaii 
example,  in  the  etdoinns  of  IhisTcmple,  and  it  hns  been 
sul>se<iucntly  osceriuttied  that  a similar  entasis  exists  in 
other  examples  of  the  Grecian  Doric  Order.  The  cur- 
vature of  the  section  appears  to  be  continuous  from  the 
top  to  the  bottom  of  the  shaA,  as  if  it  were  part  of  a circle 
of  very  larf^e  radius,  the  centre  of  which  is  in  a horizon- 
tal line  passinii:  through  the  foot  of  the  axis.  In  {jr^neral. 
however,  ihedeviatUm  of  the  shaA  from  a conical  form 
is  scarcely  perceptible  to  the  eye;  and  it,  therefore, 
easily  esca(>^  the  notice  of  previous  travellers. 

The  appearance  of  this  Temple  roust  have  been  ex- 
tremely brilliant  from  the  paintiofra  with  which  it  was 
udometl.  The  abaci  of  tJie  capitals  of  the  columns, 
the  tenia  or  fillet  of  the  architrave,  and  the  capitals  of 
the  trifflyplis  and  metopes  were  all  embellished  with  a 
painted  tretwork,  nod  the  reguls  under  the  tri^lyphs 
with  inverted  palmettes  and  honeysuckles.  In  the 
sloping:  sides  of  tlie  pediments  the  epititheilas  and  the 
mouldings  below  it,  uIimj  the  bird's-beak  in  the  bed 
moulding,  were  painted  with  oves.  On  the  architrave 
of  the  principal  front,  under  every  metope,  were  bronze 
&hield.N  or  circular  plates  attached  by  metal  cramps,  and, 
between  them,  are  as  many  holes  to  which  metal  orna- 
ments or  inscriptions  were  attached,  so  that  the  stone- 
work could  hardly  have  been  seen.  On  the  other  three 
sides  there  were  circular  plates  over  each  column  only. 
Between  the  columns  of  the  hexastyle  or  inuer  portico 
is  a marble  sill,  in  wliicli  was,  at  oue  time,  inserted  a 
metal  railing. 

Uenrath  the  marble  steps  surrounding  the  present 
Temple  are  seen  the  substructions  of  the  ancient  lleea- 
tumpedon,  consisting  of  a rusticated  basement  uf  free- 
stone. And  below  tlie  interior  of  the  Temple  have  tieen 
found  many  fragments,  among  which  are  parts  of  an 
Ionic  architrave  having  three  facite,  a proof  that  this 
Oilier  had  lieen  employeif  before  the  time  of  the  erec- 
tion uf  the  present  Temple.  In  the  walls  of  the  Acro- 
polis arc  immense  fragments  of  a Doric  entablature, 
executed  in  freestone,  nearly  similar  to  that  of  the  Par- 
thenou,  and  frusta  of  columns,  ail  of  which  are  supptjsed 
to  have  belonged  to  the  llecatompedon.  Tliese  ancient 
CfiUmms  have  channel!*,  cut  at  top  ami  bottom  only, 
«lKJut  10  inches  long,  the  rest  of  the  sliafi  being  plain. 
Besides  these  splendid  exampicK  of  the  Doric  Order, 
there  exists  in  the  Agora  at  Athens,  a letrastyle  portico 
of  the  same  Order,  executed  in  the  ancient  manner;  bu* 
it  is  supposed,  by  Stuart,  to  have  been  part  of  a Temple 
dedicated  to  Rome  and  Augustu.'%. 

Tem-'le*  at  Bassa,  near  Ptiigalia,  in  the  Peloponnesus,  are  the 

remains  of  a peripteral  Temple  dedicaud  to  Apollo  Epi- 
curius,  of  the  Doric  Order,  with  six  columns  in  front  and 
fifteen  on  each  flank.  This  Temple,  the  length  of  which 
is  121.3  feet,  and  breadth  43.5  led.  measured  between 
the  centres  of  the  extreme  columns,  is  remarkable  IkiIIi 
fnim  its  position  and  construction  ; instead  of  lying  in 
tt  direction  nearly  Bast  and  West,  as  is  usual  with  the 
Grecian  Temples,  it  lies  nearly  North  and  South,  and 
from  the  interior  faces  of  the  walls  of  the  cella  project 
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five  piers  on  each  side,  to  the  exlrcmilief;  of  which  half  Part  1. 
c duinns  of  the  Ionic  Ortler  were  attached  ; all  these 
piers  are  perpendicular  to  the  faces  of  the  walls,  except 
that  a*  one  extremity  of  the  cella  there  is  one  lUi  each 
.side  which  stands  obliquely  with  respect  tothixse  faces; 
and  l>elween  these  two  is  an  isolated  column  of  the 
Corinthian  Onler.  The  time  of  its  construction  is  un- 
known, ami  the  employment  of  Ionic  and  t'orinthian ' 
columns  in  the  interi«»r  would  lead  us  to  siis|>ect  that 
that  part  of  the  building  may  have  been  erected  subse-  • ’ 

qiieiitly  to  the  peristyle,  which  bears  marks  ot*  the  best 
Age  j»f  Arcliiieclitrc  in  Greece;  but  the  masonry  of  the 
whole  Temple  is  so  united  together  as  to  leave  m»  doubt 
that  all  the  parts  are  of  equal  antiquity. 

At  Rhamnus.  in  .Attica,  are  the  remains  of  two  Temples  Khamnu*, 
of  the  Doric  Order,  one  of  which,  dedicated  to  Nemesis, 
was  (leripteral  and  hexastyle.  with  twelve  columns  on 
each  flank.  All  the  columns  are  fluted  at  top  and  bot- 
tom only,  the  rest  of  the  shaft  being  plain,  ami  the  sof- 
fits of  the  ceiling  of  the  pieromata  ami  porches  are 
ornamented  with  htcunariii.  Nearly  in  contact  with  this, 
is  the  apteral  Timjile  of  Themis,  which  consists  of  a 
cella  and  one  porch  only,  with  two  columns  of  the 
Doric  Order  between  the  uiita;.  Tlic  columns  are  of  a 
soft,  porous  stone,  but  the  walls  are  of  marble,  the  blocks 
of  which  are  polygvmal  prisms  of  unequal  sides.  These, 
together  with  the  Temples  of  Minerva  at  Suninm  and 
of  Jupiter  at  Nemea.  between  Argos  and  Corinth,  a|>- 
pear  to  have  been  built  in  the  time  of  Pericles.  They 
were  all  of  the  Doric  Order,  and  each  had  six  columns 
in  front,  but  their  dimensions  cannot  now  be  ascertained. 

Ill  the  Island  of  Delo*«  are  eome  remains  of  what  is  Dvl"*- 
sup|xtsed  to  have  been  a Temple  of  Apollo.  Ilia  of  (he 
Doric  Order,  but  at  what  time  erected  is  unknown  ; it 
posivesses,  however,  some  peculiarities  of  form  which 
lead  to  an  opinion  that  it  was  at  a late  period  of  the 
Grecian  school. 

The  height  of  its  columns  U 18.72  feet,  and  the  lower 
diameter  in  3.092  feel;  cim.veqiienlly  the  height  of  the 
column  is  about  six  diameters.  The  height  of  the  en- 
tablature is  5.675  feet,  or  about  of  the  height  of  the 


column. 

The  shaft  is  plain,  except  near  the  top  and  boiiom. 
where  the  circumference  is  cut  in  chanucU  about  one 
foot  long,  as  in  the  columns  of  the  llecatompedon : the 
plain  part  is  rather  larger  in  diameter  than  that  which 
is  fluted,  and  the  echinus  in  the  capital  is  nearly  in  the 
form  of  an  inverted  frustum  of  a cone.  The  lace  of  the 
architrave  is  in  a vertical  plane  which,  if  produced  down- 
ward, would  intersect  the  shaft  in  aboui  the  middle  of 
its  length,  and  the  faces  of  the  metopes  coincide  with 
that  ol  tlie  architrave. 

At  Cura,  in  the  KcclesiaHtical  States,  arc  the  remains 
of  a Doric  Temple  supposed  to  have  been  dciicatcd  to 
Hercules,  and  to  have  been  built  while  the  South  uf 
Italy  u as  under  the  dominion  of  the  Grecian  Colonists ; 
but,  perhaps,  not  lung  before  the  Romans  ubtained  pox- 
session  of  the  Country.  The  columns  of  this  Temple 
are  eight  diameters  high,  and  consequently  the  Order  la 
much  lighter  than  that  employed  in  the  buildmgii  ot 
Greece  or  Sicily;  the  shaft  is  of  a p>lygonal  form  up  to 
one-third  of  the  height,  and  the  remainder  is  channellerl ; 
the  base  consists  of  a. simple  torus  wiihoul  a plinh, 
and  the  lapital  is  formed  by  an  abacus  placed  over  a 
moulding,  the  vertical  section  of  which  has  the  form  of  a 
quaclrunl  of  a circle  inslearl  of  an  echinus.  There  are 
triglyphs  in  the  frize.  but,  between  every  two  colu.iin», 
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An)t>!«c*  th^re  sre  three  of  these  ortmnients,  whereas  the  earlier 
'w-  Greeks  introdwee*!  but  mie  or  two. 

Herculaneum  and  Pomf»eU  were,  nripnally,  towns 
built  by  colonists  fnmi  (ireece,  and  the  style  of  Archi- 
tecture in  those  [daces  is  decidc<lly  Grecian  ; the  build- 
ings are  mostly  of  the  Doric  Order*  and  the  pro|K)rti<Mi« 
employed  in  the  cohiinns  and  their  entablatures  arc 
nearly  the  same  as  those  of  the  Order  at  Cora.  The 
iis'htuea*;  of  the  shafts  and  the  forms  of  the  capitals  of 
live  columns  above^mentitmed  seem  to  alford  irroiind  to 
believe  that  the  Orders  employed  at  all  these  places  are 
intermediate  links  cnnnectinir  (hose  of  the  ancient 
Greeks  with  the  Orders  afterwards  adopted  in  Koinuit 
bnildint^s. 


CHAPTEIl  V. 

Dneription  of  Me  Grecian  Ionic  and  Corinthian 

TtrmpleM. 

We  have  seen  that,  accordinfr  to  Vitruvius,  the  Tonic 
Order  nrij^nated  in  Asia  Minor,  and  that  the  first  Temple 
built  in  that  strlc  was  in  honour  of  Diana.  However 
this  may  he.  it  is  certain  that  the  Order  prevailed  chiefly 
in  the  Asiatic  States  of  Greece,  and  it  was  uol  till  lonff 
after  its  invention  that  it  was  much  em)duyed  in  Kurr>[>e. 
T^ro>l«*at  There  existed  in  Athens,  at  un  early  [>crio<l,  a Temple 
Aihee*.  dedicated  to  Minerva  Polias  and  to  Erectlicus.  which  is 
stip|Kivcd  t4)  have  been  partly  destroyed  at  the  time  of 
the  Persian  invasion  ; and.  from  a passa{re  in  Xenophon 
it  seems  that  the  destniction  was  completed  by  a subse- 
qnent  fire  in  the  XCTIId  Olympiad,  nr  about  408  yearn 
befttre  Christ.  Tltc  present  Temple  appears  to  have  been 
erected  upon  the  ruins  of  the  old  one,  by  Phtlocles,  of 
Achams,  probably  during;  the  Peloponnesian  wur:  it 
is  threefold,  dedicated  to  Minerva  Polias,  to  Krectheus, 
and  to  Pandrosns;  and  it  is  considered  as  the  liest  ex- 
ample of  the  Ionic  Ord>.T  that  has  ever  been  executed. 

Tlie  body  of  the  present  building  is  of  a rectantfular 
form,  74.6'i  feet  long,  and  38.99  fWt  broad,  measured 
on  the  exterior  of  the  upper  step  ; this  was  divided  into 
two  parts  by  a wall  perpendicular  to  the  length  of  the 
Temple  ; the  division  at  the  Eastern  end  was  that  dedi- 
cated toErecthens.  and  the  division  at  the  Western  end. 
U»  Minerva  Polias.  Apnijeciion  was  made  on  theSmith- 
eni  side  close  to  the  Western  extreinily.which  formed  the 
small  Temple  appropriated  to  Pandrosns,  and  a corre- 
sponding projection  was  maile  at  the  Western  extremity 
on  the  Northern  side,  in  order  to  serve  ns  a cc»mmon 
porch  to  the  two  last-mentUmed  Temples. 

Tlie  pavement  of  the  Temple  ofEreclhens  i«  elevated 
about  two  feet  above  the  gctreral  level  of  the  ground  on 
Uie  Eastern  and  Southern  sides  of  the  building,  and  it 
is  ascended  by  three  steps  which  extend  along  those 
aide*.  On  the  Western  uiid  Northern  sides  of  the  spot 
ocx'upied  by  this  Tem|de  the  ground  falls  abruptly,  so 
that  the  pavement  of  the  Temples  of  Minerva  Polias, 
of  PandroiiUB,  and  of  the  Northern  portico  is  about  nine 
feet  lower  than  that  of  the  former  Temple. 

In  front  of  the  Temple  of  Erectheus  is  a portico  of  six 
I tmic  columns,  the  centres  of  which  are  6.4*25  feet  from 
the  face  of  the  wall.  At  the  Western,  or  op|Mnite  ex- 
tremity of  ihe  building,  are  four  half  columns  of  the 
vame  Order,  projecting  from  the  wall,  but  their  lower 
cxtrcmilica  are  3.  J 5 feel  below  the  level  of  tho^  of  the 


columns  ol  the  Eastern  ei>d.  and  about  13.75  feet  above  P h I 
the  ground  on  this  side.  On  the  interior  side  of  this  ✓ 

Western  wall  arc  four  pilasters  placed  exactly  at  the 
backs  of  the  columns,  and  between  the  columns  atnl  pi- 
lasters are  three  windows  which  give  light  to  the  passage 
leading  to  the  Temple  of4*androsus.  ()i»e  general  roof, 
with  sloping  sides,  served  for  the  whole  of  the  double 
Tem|>le  of  Erectheus  and  Minerva  Polias. 

Tlie  Northern  purtico  is  31  feet  long  from  East  to 
West,  aiiil  20  feet  wide,  but  the  IVesferri  flank  projects 
7.5  feet  bey<md  the  VV^estem  end  of  the  whole  building. 

It  has  four  columns  in  front,  with  one  on  each  flank 
lielwetMi  the  frunt  columns  and  the  pilasters  which  are 
attachevl  to  the  wail  of  the  building.  Thin  portico  was 
(‘overed  by  a pediment  roof,  and  the  top  of  the  coniice  of 
the  portico  was  un  a level  with  the  utuler  ’•iirface  id' the 
architrave  of  the  main  building,  A cluorway  npjinsite 
the  centre  of  the  |K>rtic<>  leads  to  the  passage  before 
mentioned,  which  may  lie  considered  as  a prunaus  to 
the  Temple  of  Minerva  Polias,  and  which  was  separated 
from  that  Temple  by  a wall.  At  the  opposite  side  of 
this  pronoos  was  a dtiorway  leading  to  the  small  Temple 
of  Pamirosus,  whose  length  Is  19  feel  from  East  to  West, 
and  breadth  is  l|.5  feel ; the  Western  flunk  coinciding 
with  the  Western  end  of  the  main  building.  It  coiistsu 
of  a flat  roof,  supported  In  front  by  four  female  figures, 
which,  ill  such  a situation,  are  denominated  Caryahdrt; 
and  there  is  one  on  each  side  between  the  from  flgures 
and  the  pilasters,  which  are  attached  to  the  wall  of  the 
Temple  of  Minerva.  Tlie  figures  arc  7.087  feel  high, 
and  stand  n]Km  n podium,  or  low  wall,  which  encloses 
the  area  of  the  Temple.  The  height  of  this  podmm  Is 
5.633  feel,  and  it  stand*  on  thi^  steps,  which  elevate 
the  [lavement  about  2.37  feet  above  the  ground.  TIi<j 
entablature  of  this  Temple  is  2 983  feet  high,  and  the 
top  of  its  cornice  is  mi  a level  with  the  mithlle  of  the 
architrave  of  the  pi»nico  of  Minerva  Polias.  The  soffit, 
or  ceiling,  is  omumenti>d  with  s<ptare,  sunk  panels,  three 
deep,  the  sides  of  which  are  in  the  form  of  inverted  ste|)s. 

'Die  departure  from  the  general  simplicity  of  the 
Grecian  Temples  which  wrolwerve  in  tliis edifice,  seems 
to  have  been  rendtred  necessary  by  the  nut  lire  of  the 
ground  and  the  disposition  of  the  neighbi>uring  build- 
ings ; which  anciently,  perhaps,  approached  very  near 
the  Temfile,  and  prevented  the  view  of  it  except  from 
three  points,  where  or  many  streets  led  to  the  site  it 
occupies.  Opposite  each  of  these  three  ojHfnings  a por- 
tico was  formed,  <>eemingly  with  the  design  of  aflbrditig 
a grand  termination  to  the  view  on  up|>roaching  the 
Temple  along  the  street.  The  manner  in  which  the 
maaonry  of'  the  three  porticos  is  connected  with  tfie  braly 
of  the  building  proves  liiat  the  wlmle  edifice  was  eiecletl, 
as  it  U now,  at  one  lime. 

Ill  the  portico  of  the  Temple  of  Minerva  Polias,  the 
columns  are  25.822  feet  bi^,  of  which  the  base  <kcu- 
pica  1.108  feel,  and  the  capital  1.954  feel,  mea wring 
from  the  B.slmgal  l>eluw  the  volutes  to  the  top  of  the 
abacus.  The  diameter  of  the  shall  at  txUtoni  is  2.786 
feet,  so  that  the  height  of  the  whole  column  is  etjiiid  lo 
9.27  diameters;  the  difference  of  the  upper  and  lower 
diameters  is  of  the  latter,  and  the  differetice  of  the 
semi-diameters  is  ^ of  the  lengtfi  of  the  shafu 

The  capital  consists  of  a sculptured  echinu*.  ami  on 
two  sidcR  it  has  volutes,  the  faces  of  which,  un  each  of 
those  siiles respectively,  are  in  a plane  paralleltu  the  front 
of  the  portico  ; above  these  is  a .square  abacus,  the  aides 
of  which  are  cut  in  mouldings,  'jlie  ba.se  is  of  (he  kind 
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calletl  lliati*,  itcon«iM»  of  iwo  tori  with  a seotta 

lufv.  aitd  tillvts  bftwrrn  them  ; the  lower  torua  is  plain,  ami 
the  tipper  is  sculptured  with  an  ornament  called  a pvit’ 
locJif.  None  of  the  bases  of  the  cohimns  of  either 
Temple  hare  plinths.  l*l>e  shaft  U fluted  or  cut  in 
twenty-four  channels,  which  do  not  join  in  a sin^c  edijc 
an  is  the  case  with  almost  every  Doric  column,  but  huu* 
a narrow  fillet  or  flat  surface  between  every  two;  inorder, 
no  doubt,  to  render  them  less  liable  to  be  broken  w hen, 
as  in  the  present  case,  the  channele  are  deeply  cut  in 
the  shafl. 

Tlie  tu.sie  of  (he  Greeks  for  ornamenting  their  Archi- 
lectural  works  was  displayed  to  fp^at  advanla^  in  this 
Temple ; for,  fwlwcen  the  spiral  mouldinifs  in  the  vo- 
lutes of  the  capitals  arc  cut  channels,  which  were  once 
filled  with  (pit  bronze  ornaments  or  moulilin^  in  sinii* 
lar  curves  ; and  oniaments  of  the  same  material  were 
placed  in  the  an^^les  between  the  curves  of  the  volutes 
and  the  top  of  the  shaft,  in  front,  which  must  have  con- 
siderably increased  the  effect  ot'  the  sculpture.  GIshs 
eye.s  of  various  colours  were  also  fixed  between  the 
curves  which  form  the  guilliKhe  in  the  capital. 

The  height  of  the  entablature  is  5.513  feet,  which  is;^ 
of  the  height  of  the  column,  and  the  intercolumuialiuus 
are  equal  to  3.5  diameters. 

The  ante  pilasters,  which  are  placed  at  the  extremi- 
ties of  the  walls,  have  bases  similar  to  those  of  the 
columns,  but  the  tori  are  fluted  horizoulully ; the  capi- 
tals have  no  volutes,  but  the  hyixitrachelion  and  an 
echinus  moulding  above  it  correspond  willi  those  in  tlie 
capitals  of  the  columns,  and  are  similarly  ornamented  ; 
above  the  echinus  is  a cymatium  which  supports  the 
abacus.  The  heights  of  the  pilasters  are  equal  to  those 
of  the  columns,  but  their  breadths  are  less  than  the  dia- 
meters of  the  latter,  being  equal  to  2.4  feet,  and  ihetr 
ahatts  have  no  diminution. 

The  architrave  of  each  of  the  three  buildings  is  divi- 
ded horizontally  into  three  facias,  every  one  of  which 
projects  a little  way  over  the  one  below  it ; and  51r.  Mil- 
ford thinks  litis  is  the  oldest  Temple  existing  in  which 
such  a divi’>iou  was  made,  but  we  have  shown  that  a 
similar  architrave  must  have  furim>4l  (lart  of  some  Tem- 
ple more  ancient  than  the  Parllteiiun  itself.  The  frizes 
of  the  Tem[)les  of  Erectheiis  and  of  Minerva  Pulia.s  are 
plain,  and  the  corona  has  its  under  surface  excavated. 
In  Uie  Temple  of  Patidrosus  there  are  dentels,  which  rest 
imcDediately  upon  the  architrave,  and  seem  intended  to 
superaede  the  triglyphs  of  the  Doric  Order. 

The  columns  of  the  Temple  of  Kreclheus  are  similar 
to  those  of  Minerva  Polias.  but  on  a smaller  scale ; their 
heiglit  is  22.55-1  feet,  and  the  lower  diameter  of  the 
shad  is  2.317  feet.  The  capitals  of  the  columns  of  liolh 
Temples  are  very  much  alike,  but  the  bases  of  tin* 
funner  are  less  elegant  than  those  of  the  latter;  the  lower 
torus  being  smaller,  and  the  upper  one  channelled  hori- 
sonially,  which  gives  the  base  a confused  appearance. 
The  execution  of  the  portico  of  this  Temple  does  not 
appear  to  have  been  performed  by  the  same  hami  as 
that  of  Minerva  Polias,  and  i§  much  more  coarse ; the 
volutes  are  tame,  and  (he  sculptures  rude.  Fig.  1. 
pt.  vi.  is  a genera)  plan  of  the  triple  Temple;  figs.  2 and 
3 are  elevutions  of  the  hciastvle  portico,  or  that  of  Uic 
Temple  of  Krretheus,  and  of  the  front  of  the  Temple  of 
pHudrusus.  Fig.  1.  pi.  vii.  is  an  etevutkm  of  one  of  the 
columns  of  the  tetrastyle  portico,  or  that  of  Minerva 
Polias. 

A specimen  of  the  Ionic  Order,  which  united  con- 


siderable beauty  with  simplicity,  wav  that  found  in  an  Psrt  I. 
apteral  Temple,  the  remains  of  which  lately  existed  on 
the  Smith  bank  of  the  Ilyssus  near  Athens.  Tills  **" 
Temple  was  sup^msed  by  Mr.  Stuart  to  have  been  built 
in  honour  of  (he  hero  Pnnops  ; the  date  of  its  erection 
is  unknown,  but,  proluibly,  it  wa.s  about  the  time  of  the 
Peloponnesian  war.  It  was  of  a rectangular  form,  and 
amphi]>roNiyle,  with  four  columns  both  iti  front  and 
rear,  lu  whole  length  was  41.6*23  feel,  its  breadth 
19.532  feet,  and  the  body  of  the  Temple  was  divided 
into  two  parts  by  a wall  separating  the  naos  from  the 
pronaos.  The  height  of  the  columns  was  14.693  feet, 
und  the  diameter  of  the  columns,  at  the  bottom  of  the 
shaft,  was  1.783  feet.  T>ie  height  of  the  entablature 
was  3.606  feet,  or  about  one-fourth  of  (he  height  of  the 
column,  and  the  frize  was  adorned  with  sculpture. 

'Pie  bases  (d*  these  columns  were  of  the  Attic  kind, 
but  deficient  in  elegance;  the  scotiawas  high  and  shal- 
low, and  the  upper  torus  fluted  horizontally.  The 
rxtremitieH  of  the  side  walls  were  tcrminateil  by  pilas- 
ters, the  bases  of  which  were  similar  to  those  of  the 
coluiitns ; except  that  the  lower  torus  was  smaller, 
tile  capitals  resembled  those  on  the  pilasters  of  the 
Erectheum,  but  the  mouldings  were  quite  plain  ; like 
all  the  Greek  ante,  the  breadths  of  these  were  rather 
less  than  the  diameter  of  the  coIiimn.s  and  the  shofl  had 
no  dirpinution.  It  is  much  to  be  lamented  (hat  this 
building,  which  was  in  good  prcM:rvniion  in  Stuart’s 
time,  is  now  entirely  destroyed,  aud  that  not  a vestige 
remains  of  the  ruins. 

The  famous  Temple  of  Diana  at  Kphous  was  of  the 
Ionic  Order,  but  we  only  know  that  it  was  425  feet  T«  'viotct  m 
long,  and  220  feet  broad,  that  the  columns  wc»-c  60  feet 
high,  and  (hat  it  was  of  (he  kind  called  dipteral,  having 
two  rows  of  columns  along  each  flank.  This  I'emple 
was  designed  by  Ctesiphon.  and  burned  by  Erainsiratus 
three  hundred  and  thirty-six  years  before  Christ.  It 
was  (he  wonder  of  Asia,  and  is  said  to  have  lieen  four 
hundred  years  in  building,  thnngitall  the  Greek  cities  of 
Asia  contributed  to  the  expense. 

Soon  after  the  Persian  invasion  of  Greece,  it  is  pro- 
bable that  the  Temple  of  Uucclius  was  constructed  at 
Teos.  Vitruvius  shows  that  it  wa.H  built  by  Hermo- 
genes,  that  it  was  of  the-lonic  Order,  with  eiglit  columns 
in  front,  ami  that  it  was  of  the  kind  called  psciidodi- 
ptera).  He  further  adds,  that  this  Architect  was  the  in- 
ventor of  that  style  of  building,  by  leaving  out  the 
interior  of  the  two  ranges  of  columns  w'hich  surround 
the  dipteral  Temples,  in  order  to  afford  spacious  walks 
between  the  columns  and  the  walls.  Thia  building  is 
now  completely  in  ruins,  so  that  no  vestige  of  (he  plan 
can  be  discovered ; but,  from  the  fragments  which  re- 
main. the  form  und  dimensions  of  the  column.s  and 
architrave  have  been  fully  ascertained,  A description 
of  them  is  given  in  the  Ionian  Jntiquiiin. 

The  oiicc  magnificent  Temple  of  Apollo  Didymeus 
near  Miletus,  was  of  the  same  Order,  and  is  supposed 
to  have  been  built  about  three  hundred  and  eighty  years 
before  Christ.  It  is  almost  entirely  destroyed,  but  tra- 
vellers have  succeeded  in  ascertaining  that  the  extent  of 
the  Western  front  was  nearly  163  feet,  aii<)  it  appears  to 
have  been  of  the  kind  called  dipteral.  'Hie  columns  of 
the  interior  range  are  flutetl  through  the  whole  length 
of  (he  shad,  but  (hose  of  the  exterior  range,  only  to 
about  two  feel  below  the  capital;  from  which  circiim- 
Htance  it  seems  probable  that  the  Temple  was  never 
finished. 

2 l3 
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ATcbiiK-  The  Temple  of  Miner?a  Polia?  at  Pricne  appciirs.  by 
'•r*  an  in^cripliun,  to  have  been  dedicated  by  Alexander  the 
Great,  probably  on  bein^  rebuilt  after  it  had  been  de- 
stroyed by  Xerxes.  Tbe  authors  of  the  Ionian 
iiet  from  the  mitts,  that  th*»  Temple  has  been 

peripteral,  and  surrounded  by  a yteri6ofus  or  eiiclosini^ 
wall.  The  eyes  or  centres  of  the  volutes  appeur  to 
have  been  bored,  as  if  for  the  convenience  of  ftxin(]r 
festoons,  and  the  facie  of  the  entablature  incline 
forward  at  top,  both  on  the  exterior  and  interior  of 
the  colonnade.  This  is  the  last  existing  specimen  of 
the  Grecian  Ionic  Order  whose  age  can  be  depended  on ; 
and  the  ruined  state  of  this  and  the  preceding  Temple 
renders  it  impossible  to  sliow  the  proportions  of  the 
column  and  entablature,  the  bases  and  rapitals  of  some 
of  the  columns  being  all  that  remain  entire. 

At  wh«i  We  have  mentioned  the  circumstance  which  Is  said 
to  have  given  rise  to  the  invention  of  the  Corinthian 
O^rasy  Order;  and,  though  the  story  is  douiMful,  and  there 
hare  COB*  is  reason  to  believe  (hat  the  capital  of  this  Ortler  had 
ia  «»e.  been  employed  at  an  earlier  period,  yet  It  is  probable 
that  it  might  nut  have  come  much  into  use  till  the  time 
of  Callimachus;  that  is,  towards  the  conclusion  of  the 
Peloponnesian  war.  About  that  lime,  it  appears  that 
the  hypiethral  Temple  of  Minerva  at  Tegea  was  built 
by  Scn|Mi*.  an  Architect  of  Paros,  the  interior  of  which, 
according  to  Puusanias,  was  adorned  with  columns  of 
the  Corinthian  Order.  Unfortunately  this  superb  build* 
ing.  as  well  as  the  city  itself,  is  completely  destroyed, 
and  the  ruins,  if  any  remain,  are  so  deeply  buried,  that 
it  is  not  likely  any  information  can  ever,  now,  be  ob- 
tained concerning  it 

Ttw  T»«pl«  No  exam])le  of  this  Order  remains,  of  a truly  Grecian 
•fihsWiBds  origin,  which  can  he  called  a Temple ; unless  we  are 
St  AibtDi  olluwed  to  consider  as  such,  the  edifice  at  Athens  built 
by  Andronicus  Cyrrhestes.  an  Astronomer  of  that  city, 
in  honour  of  the  eight  principal  Winds.  It  is  the 
general  opinion  that  this  building  was  erected  about  the 
time  of  Alexander  the  Great,  though  the  character  of 
Uic  mouldings  and  sculpture  has,  by  some,  been  thought 
to  indicate  the  Age  of  Hadrian.  ThisTemple,  or  Tower, 
is  of  an  octagonal  form,  having  four  of  its  sides  made 
to  face  the  four  cardinal  points  of  the  horizon,  and  the 
others,  to  face  the  four  intermediate  points.  The  length 
of  each  side,  on  the  exterior,  is  10.8  feet,  and  b<ith  on  the 
North-Kasteni  and  North-Western  faces  is  a doorway, 
wi;h  a porch  in  front,  having  a pediment  roof,  sup|)ort^ 
by  two  columns  of  an  Oi^cr  which  some  have  been 
piea.srd  to  call  Corinthian,  but  which  others  have  pro- 
posed to  call  the  Attic  Order;  and  attached  to  the  wall,  on 
the  Southern  side  of  the  building,  is  a tower  in  the  form 
of  D segment,  etfual  to  three-quarters  of  a cylinder,  the 
diameUT  of  which  is  9.7  feel  on  the  exterior.  TTie  general 
pavement  is  raised  on  three  steps,  each  one  foot  high, 
and  in  the  centre  Is  a well  with  small  channels  cut  about 
it,  probably  to  serve  the  purpose  of  a dypmira,  or 
water-dial ; Ireing,  perhaps,  supplied  with  water  from 
the  circular  building  before  mentioned. 

Koch  external  face  of  the  building  is  quite  plain  up  to 
the  height  of  29  feet  from  the  top  of  the  steps ; at  this 
height  i^^  a moulding  w hich  surrounds  the  building,  and. 
above  it,  upon  the  different  faces,  are  sculptured  the 
figures  of  the  eight  Winds.  Tlie  walls  terminate  in  a 
general  entablature,  consisting  of  an  architrave,  frize, 
and  cornice,  which  together  are  equal  in  height  to  4.229 
feel,  and  the  U p of  the  cornice  i*  7.937  feet  above  the 
moulding  before  mentioned.  Tbe  dinmeter  of  the 


Temple  is  less  at  top  than  at  bottom,  ao  thvt  it  has  the  Pin  I. 
appearance  of  a frustum  of  a pyramid;  and  the  whole 
is  covere*!  with  a pyramidal  roof  4.375  feel  high,  con- 
sisting of  one  block  of  marlde  resting  on  llie  walls  ami 
having  its  exterior  cut  in  the  form  of  tiles.  Above  this, 
acetirding  to  Vitruvius,  was  a brazen  Triton,  holding  a 
rofi  in  his  right  hand,  and  cspahle  of  turning  with  the 
wind  so  as  to  point  toward  the  figure  of  the  W'ind  at  that 
time  blowing. 

in  the  interior  of  the  building,  are  three  cornices 
along  the  j>eriphery  of  the  wall,  and  projecting  from  it. 

The  lower  one  is  5.68  feet  from  the  pavement,  and  con- 
sists of  one  plain  facia  with  a moulding  at  the  top.  Tlie 
middle  one  i«  8.637  feet  above  the  former;  it  consists 
of  sundry  mouldingH,  and  is  supported  by  modillons 
w hich  project  from  the  wall,  and  have  their  under  stir- 
fiices  cut  in  the  form  of  a scroll  or  curve  of  contrary 
flexure;  in  the  soffit  of  this  comice  are  panels  iff  a 
trapezoidal  form  sunk  between  (he  modilluns ; and 
between  the  mouldings  on  the  front  of  the  comice  is  a 
row  of  drntds.  The  third  cornice  U 11.475  feet  above 
(he  last,  and  quite  plain;  this  supports  eight  small 
columns  resembling  those  of  the  Doric  Order,  and  these 
support  the  internal  cornice  of  the  whole  building. 

Mr  Stuart  observes  that  the  capitals  he  has  given  (o 
the  columns  of  the  porches  were  found  about  the  build- 
ing, but  he  doubts  whether  they  ever  belonged  to  it; 
however,  ns  such  capitals  are  abundant  in  Atheus,  and 
other  parts  of  Greece,  they  may  serve  as  specimens  of 
an  Onler  which  apprrvaches  very  near  the  Corinthian. 

Each  capital  consists  of  a row  of  lotus  leaves  surnmnd- 
ing  the  vase,  and  reaching  from  bottom  (o  top;  about 
these,  at  bottom,  is  another  row,  about  half  the  height 
of  the  former,  and  coiiKlsting  of  clusters  of  leaves,  re- 
sembling those  of  the  olive.  An  elcvatinn  and  plan  of 
these  buildings  are  given  in  plate  vi.  figs.  4 and  5, 
and  an  elevation  of  one  of  the  columns  in  plate  vii. 
fig.  5. 

One  of  the  most  superb  Temples  of  antiquity  was  that  Tnsjiie 
of  Jupiter  Olympius  at  Athens,  which  was  begun  in  the 
time  of  Pisistralus,  Tlje  work,  however,  was  inter-  Aihrns'^"* 
rupted  by  his  death,  and  by  the  troubles  in  which  the 
State  wa.s,  subsequently,  involved  ; and  it  appears  from 
whnl  Vitruvius  says,  in  the  Proem  to  the  Vllth  Book, 
that  it  was  finidied  by  Cossulius,  a Roman  Architect, 
ill  (he  lime  of  Antiuchus,  that  is,  about  400  years  alter- 
ward  : but  as  the  Emperor  Hadrian  is  also  said  to  have 
finished  the  same  building,  it  is  probable  that  some  of 
the  ornameniai  parts  were  not  added  till  the  time  of  that 
Monarch, 

The  columns  of  this  Temple  arc  of  the  Corinthian 
Order,  6 feet  in  diameter  and  60  feet  high,  of  Pentelic 
marble,  with  Attic  bases  and  fluted  Bhaft-s,  but,  as  they 
were  probably  put  up  by  Cossulius,  they  cannot  be  con- 
sider^ as  specimens  of  the  Grecian  style.  The  Temple 
was  rectangular,  dipteral,  hyprethral.  atKl  decaslyle, 
having  Icn  columns  in  front  and  twenty-one  on  each 
flank.  The  body  of  the  Temple,  measured  on  the  ex- 
terior, w.  a 259  feel  long  and  96  feet  wide,  and  was 
divided  in'o  two  parts  by  a wall ; one  of  these  divisions 
was  covered  by  a roof;  the  central  part  of  the  other  was 
open  to  (he  sky,  and  was  surrounded  by  an  interior 
peristyle.  The  side  waits  of  the  Temple  were  continued 
[>eynnd  those  of  the  front  and  rear,  and  were  terminated 
by  a column  at  each  end.  Between  these  were  four 
other  columns,  and  there  were  three  rows  of  columns 
beyond  them,  at  both  extremitie.s  of  the  Temple.  The 
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whole  length  of  the  Temple  was  354  feet ; its  width 
tun.  171  fiMt,  measured  on  lines  circumscribing  all  the  ex- 
tenor  columns,  and  it  was  surrounded  by  a periboliis  or 
enclosure,  of  a rectangular  form,  679  feet  long  and  463 
feet  wide. 

Many  other  examples  of  this  Order  might,  perhaps, 
at  one  lime,  have  existed  in  Greece,  but  it  is  highly 
probable  that  the  columns  were  transported  to  Italy 
by  (he  Romans  when  they  became  possessed  of  the 
Country. 


CHAPTER  VI. 

Dttcription  of  the  Civil  Edifca  of  Gretce. 


TVe  Pn> 
l•■a^l  of 
A Uiunt. 


The  PropyUoy  or  entrances  of  the  Grecian  cities, 
were,  usually,  adorned  with  Architectural  embellish- 
ments : and  those  of  Athens  and  Eleusis  have  been 
particularly  remarkable  for  their  grandeur.  We,  there- 
fore, think  it  may  be  acceptable  to  give  a short  descrip- 
tion of  these  buildings. 

Tlie  Prnpyleum  of  Athens  is  situated  on  the  Western 
side  of  the  Acropolis,  on  an  ascending  ground,  com* 
manding  an  extensive  view  towards  the  Gulf  of  Corinth, 
and  lying  in  a direction  from  West  to  East.  On  account 
of  the  form  of  the  ground,  the  horizontal  pavement  is 
divided  into  three  parts : and  steps,  extending  across 
the  entrance  from  North  to  South,  aJfbrd  an  ascent  from 
one  level  to  the  next.  On  approaching  the  Western  front 
of  the  building  there  is,  according  to  Stuart,  an  ascent 
to  the  first  pavement  by  a flight  of  steps  about  80  fret 
long,  with  a pedestal  or  pillar  of  masonry  on  each  side 
of  them  ; hut  it  has  been  since  observed  that  the  one  on 
the  Soiuhern  side  of  the  steps,  certainly,  never  existed  ; 
for  its  place  is  occupied  by  the  substructure  of  a small 
Temple,  which  is  now  thought  to  be  that  of  Viclorvt 
without  wings;  and  the  existence  of  even  the  steps 
themselves  is  uncertain,  as  the  spot  on  which  they  were 
supposed  to  have  been  placed,  has  been  long  c»ccupied 
by  a Turkish  battery.  The  upper  part  of  the  pedestal  on 
itie  Northern  side  of  the  ascent  is,  decidedly,  of  Roman 
consirucfion ; hut,  from  its  appearance,  it  is  possible 
that  tlie  lower  part  may  have  been  more  ancient. 

'The  pavement  before  mentioned  is  of  a rectangular 
form,  a)  out  78  feel  long  from  North  to  South,  and  40  feet 
wide.  On  the  Eastern  side,  three  steps,  extending  the 
whole  length  of  the  pavement,  led  to  the  next  platform, 
which  is  three  feet  higher  than  the  other,  and  on  this  is 
the  body  of  Ute  building.  The  plan  of  this  is  a rectangle, 
66.5  feet  wide  from  North  to  South,  and  42.95  feet  long, 
within  the  walls  which  enclose  it  on  the  Northern,  South- 
eni,  and  Eastern  aides ; it  has  a magnificent  portieo  of 
six  Doric  columns  before  (he  open  entrance  on  the  West, 
which  makes  the  whole  length  of  the  building  equal  to 
54  feet  from  the  front  of  the  columns  to  the  interior  of 
the  Eastern  walL  This  part  was,  originally,  covered  by 
a roof,  which,  together  with  the  comice  of  (he  portico,  is 
now  destroyed.  'The  architrave  and  frize  remain,  and 
we  find  that  the  metopes  of  the  latter  were  adorned  with 
sculpture. 

The  interior  of  the  building  is  divided  into  tliree 
passages,  directed  from  West  to  East,  by  two  rows  of 
columns,  two  in  each  row,  (Mr.  Stuart  places  three  in 
each  row,  but  this  is  a mistake,)  and,  from  the  frag- 
ments which  have  been  found  in  the  walls,  it  appears 


that  the  columns  were  of  the  Ionic  Order,  that  their  tbn  t. 
capitals  resembled  those  in  the  Temple  of  Ereclheus, 
and  that  they  had  .\ttic  bases.  Within  this  portico  may 
be  seen  vestiges  of  an  inclined  plane,  with  traces  of  ruts 
cut  in  the  rock,  to  enable  the  cars  to  ascend  towards 
the  citadel. 

The  fool  of  the  Eastern  wall  is  elevated  above  the 
pavement  of  the  building,  and  there  is  an  ascent  to  it  by 
five  steps  leading  to  the  third  pavement,  which  is  five  feet 
higher  than  the  former.  In  this  wall  are  five  door- 
wnyn  which  lead  to  the  interior  of  the  Acropolis,  through 
arvother  portico  of  six  Doric  column*,  which  forms  the 
Ea.slern  extremity  of  the  whole  building.  Alunit  the 
three  centre  doorways  are  false  linleU  ami  jambs  ; and 
above  (hem  were  cornices,  supported  on  consoles,  of 
which  some  indications  remain  on  the  walls,  together 
with  various  holes  for  the  insertion  of  metallic  orna- 
ments. The  length  of  this  portico,  from  North  to 
South,  is  the  same  as  that  on  the  Western  front,  and  its 
depth,  from  East  to  West,  is  26.5  feet,  not  including  the 
thickness  of  the  wall  just  mentioned,  nhich  separates 
it  from  ihe  principal  building.  This  portico  also  was 
covered  by  a roof  with  a pediment  facing  the  £a.st, 
but  the  roof  was  higher  than  that  of  the  rest  of  the 
edifice.  At  the  foot  of  the  columns  of  the  Eastern 
portico  is  one  low  step  descending  towards  the  citadel, 
in  order,  probably,  to  prevent  the  rain  water,  from 
it,  running  down  into  the  Propyleum. 

On  the  right  and  leA  of  the  first,  or  Western  platform, 
is  a building  of  the  Doric  Order  with  three  steps  in 
front,  which  are  placed  on  a blue  marble  band,  consider- 
ably elevated  above  the  platform.  That  on  the  left  w »s 
divided  into  two  parts  by  a wall,  from  West  to  East,  in 
which  was  a door  and  two  windows.  In  front  of  its 
pronaos  are  three  Doric  columns  between  ant^,  and  the 
aides  of  the  windows  on  the  interior  are  ornamented 
with  short  pilastrni.  The  length  of  the  whole  is  55.75 
feet  from  North  to  South,  and  (he  width  is  41  feet,  on 
the  exterior  of  its  walls. 

This  is  supposed,  by  Mr.  Stuart,  to  have  been  the 
Temple  of  Victory  without  wings,  but,  by  later  travellers 
it  is  considered  as  a simple  chamber.  Mr.  Stuart  also 
supposes  that  (here  was  a building  similar  to  it  on  the 
Southern  side  of  the  platform,  and  he  considers  this  as 
the  saloon  which  was  decorated  with  the  paintings  of 
Polygnotus  ; but,  it  is  evident  (hut  it  could  not  have  had 
the  same  length  as  the  opposite  chamber,  unless  its  ex* 
tremity  had  been  raised  on  substructions  carried  out  from 
the  rock,  of  which  no  indications  appear.  There  Is  not 
even  any  vestige  of  a wall  on  the  Western  fn>nt  of  the 
Southern  building,  mid  it  is  probable  that  no  such  wall 
existed.  Both  these  wings  seem  to  have  been  crowned 
by  (icdiments,  as  a fragment  of  one  ha*  been  found  under 
that  on  the  Northern  side ; and  it  has  been  supposed 
that  there  were  small  colonnades  on  that  side  of  the  two 
wings  of  the  Propyleum,  which  faces  the  ciudef.  The 
wings  undnubtedly  formed  part  of  the  original  structure, 
as  the  masonry  oi  both  is  inserted  in  that  of  the  central 
building. 

Tlie  columns  of  the  Western  portico  are  28.667  feet 
high,  of  which  the  capital  occupic*  2.304  feel,  and  the 
upper  diameter  is  3 917  feet.  The  columns  of  the 
Eastern  portico  are  28.798  feet  high,  to  the  lop  of  the 
capital,  which  is  in  a horizontal  plane,  coinciding  with 
(he  ceiling  of  the  principal  building,  or  a little  above  the 
lop  of  the  architrave  of  the  Western  front  The  pedes- 
tals of  the  columns  within  tlie  Propyleum  are  5.25  feet 
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Arrhit«:*  hig;h.  which  bring*  the  f«iol  of  their  bn-v*  on  a level  with 
the  pavement  of  the  Eastern  portico.  The  column*  are 
2T.167  feel  high,  including  the  ba*c*  and  capitals,  and 
the  tops  of  llic  capitals  are  i>n  a level  with  the  top  of  the 
architrave  of  the  Western  front ; (heir  ujiper  diameter 
is  2.S58  feet,  and  their  shafts  are  6uled. 

The  height  of  that  which  is  called,  by  Stuart,  the 
Temple  of  Victory,  and  of  the  building  on  the  opposite 
wing  i»2.'».596  feet  from  the  pavement  to  the  top  of  the 
cornice.  The  columns  are  19.196  feet  high;  and  the 
up|>er  diameter  2.729  feel,  and  the  height  of  the  en- 
tablature is  6.397  feet.  The  aiils  pilasters  of  these  two 
buildings  are  3 02?  feet  broad,  and  their  shall*  are 
without  diminution. 

L'nder  tlie  present  Propylcum  have  been  found  the  sub- 
structions of  a more  ancient  enirunce  to  (he  Acropolis. 
But  in  front,  where  the  inerpialUies  of  the  rock  must 
have  rendered  it  necessary  to  form  additional  works  for 
the  purpose  of  carrying  the  roadway,  no  remains  of  any 
Much  work*  exist ; iti*,therefore,  probable  that  they  have 
been  removed  at  some  succeeding  time.  In  the  North- 
ern wall,  under  the  right  wing,  are  the  a])f>earances  of 
hat  some  persons  have  supposed  to  be  a triple  entrance. 
U is,  however.  pml«b!e  that  they  are  but  the  intervals 
between  buttresses  supporting  the  wall  of  the  building 
nil  this  side  i for.  besides  being  too  narrow,  the  side* 
of  the  buttresNc^s  are  leB  in  steps,  and  have  not  been 
made  smooth,  as  the  side*  of  gate*  would  have  been.  A 
low,  contiimnu*  wall  is  carried  out  from  the  ends  of  the 
step*  ill  front  of  the  Northern  wing  of  the  Prupyleum, 
nearly  a*  far  a*  the  pedestal ; but  Mr.  Stuart  is  wrong 
in  making  a gateway  through  il,  for  no  such  thing 
appears. 

Tins  superb  edifice  was  conMnicled  by  Mnesicle* 
between  the  years  4,37  and  432  before  ('hrist,  and 
during  the  time  that  Pericte.s  possessed  the  Government 
of  Athens. 

Pie  Pro-  The  Propyleum  of  Eleusi*  is  now  totally  dc^lrr*yed, 
fiWeum  of  Ihu  from  the  accmmt  published  in  the  Vnediled  Anti- 
lunusis.  quiiiei  of  ..4/Aen*,  it  appears  to  have  been,  in  some 
respects,  similar  to  that  which  has  been  just  de- 
scribed, Wing  formed  by  two  lateral  walls,  60  feel 
asunder  and  50  feet  long,  with  a hexastyle  |>ortico  of 
Doric  columns  both  on  the  Northern  and  Southern  fronts. 
There  were  five  portals  in  a transverse  wall,  which  led 
to  the  interior  of  the  town,  ami,  between  the  Northern 
front  and  the  wall,  wus  a double  row  of  Ionic  columns, 
three  in  each  row.  These  columns  resembled  (hose  of 
the  Temple  on  the  llyssus,  and  had  Attic  bases,  of  which 
the  upper  toms  was  fluted  horizontally;  (he  top*  of 
the  abaci  were  on  the  same  level  as  the  top*  of  the 
architraves  in  the  entablatures  of  the  portico*. 

Alter  passing  through  the  Propyteum,  there  was  found 
a peribolus,  in  the  fi»rm  of  an  irregular  pentagon,  en- 
closing a Temple  of  Ceres-  The  eiUrnttce  to  this 
enclosure  was  by  a smaller  Propyleuin,  or  vestibule, 
about  48  feet  in  length,  and  a*  much  in  width;  in  the 
interior  extremity  of  which  were  three  portal*  formed 
hy  the  side  walla  and  by  two  intermediate  piers;  ami  in 
the  middle  of  this  vestibule,  opposite  the  pilasters  by 
which  the  piers  are  terminaled,  were  two  Ionic  columns, 
timilat  to  thoseof  the  Temple  on  the  Ilyssu.*,  with  plain 
Attic  bases,  and  an  entablature  only  ornamented  with 
denleU  in  the  cornice. 

The  Temple  of  Ceres  was  nearly  a square  on  the 
plan,  and  the  length  of  each  side  was  ecjual  to  180  feet, 
exclusive  of  the  portico,  which  was  on  the  Western  front. 


and  consisted  of  a single  row  of  twelve  Doric  columns.  Pan  I. 
with  shafts  quite  plain,  except  very  short  flute*  at  lop 
and  bottom.  In  the  interior  of  the  Temple  were  two 
double  rows  of  columns,  in  directions  parallel  to  that  of 
the  portico,  which  i»  contrary  to  the  general  practice  of 
the  Greek*.  When  (his  ruin  was  measured,  a fragment 
of  one  column  alone  retained  its  original  position  ; the 
places  of  the  «»thers  were  ascertained  by  the  hole*  in 
the  pavement,  which  were  intended  to  receive  the  plugs 
connecting  it  with  the  lower  ]>art  of  the  shall;  a si- 
tuation ill  which  plugs  are  rarely  found,  though  they 
arc  frequently  found  at  every  joint  of  the  stone*  in  a 
column.  This  pavement,  being  below  the  level  of  that 
in  the  portico,  seems  to  indicate  that  it  belonged  to  a 
crypt  or  subterranean  chainWr.  Plutarch  speaks  ol 
lower  columns  in  the  interior  of  this  Temple,  and,  hence, 
it  i*  probable  that  them  muvl  liave  been  a double  range, 
one  above  the  other. 

A little  in  front  of  the  grand  Propyleam  was  a Temple 
of  Diana,  cooftiating  of  a nao*  and  pronaon,  with  no 
other  column*  than  two  between  the  ant*.  Tl-e  Temple 
was  of  a rectangular  form  ; it*  cella  24  5 feet  long  and 
16  feet  wide,  and  (he  ascent  to  (he  pavement  was  by 
five  steps.  Tlie  columns  were  of  the  Doric  Order  and 
fluted,  and  (he  triglyphs  returned  quite  round  the  flank*. 

In  other  Grecian  Temples  the  roof  terminates  in 
cida,  or  dripping  eaves,  but  in  this,  the  cymalium,  or 
upper  moulding  of  the  pediment  cornice,  was  continued 
along  the  flank*,  and  a channel  was  hollowed  in  it,  for 
the  puqiose  of  collecting  the  rain  from  the  roof;  which 
was  then  discharged  by  the  lions’  heads  sculptured  at 
intervals  along  tliat  moulding. 

I’he  external  appearance  of  the  dwelling*houses  of  I>'sf»«tinn 
the  ancient  Greeks  seems  to  have  been  very  simple, 
the  Republican  spirit  of  that  people  not  permitting  any 
of  the  Nobles  to  have  (heir  residence*  supeiior  to  Uiose  boa»««. 
of  the  generality  of  the  citizens ; and  it  being  thought 
highly  indecorous  to  attempt,  in  (he  habitations  of  in- 
dividuals. to  rival  (he  Temples  of  the  Gods.  Nothing 
remains,  in  Greece,  of  this  class  of  buildings  at  the 
present  day,  and  the  only  account  we  have  of  them  is 
that  which  Vitruvius  give*  ii*.  in  the  Xlh  Chapter  of  his 
Vlth  Book,  where  the  internal  dispuftitiou  is  said  to 
have  been  made  in  the  folltmiiig  manner. 

The  house  was  divided  into  (wo  principal  parts  ; one, 
called  andronilidit,  contained  the  s|)artment8  appro- 
priated to  the  male  part  of  the  family,  and  the  other, 
called  ^nteconilu,  contained  those  appropriated  to  the 
women ; the  latter  occupied  the  Southern,  and  the  fi»rmer 
the  Northern  side  of  the  building.  The  entrance  is  de- 
scribed as  a narrow  passage  on  the  Southern  side,  and 
having  a stable  and  servants’  room  situated,  one  to  the 
left  and  (he  other  to  (he  right  haml  of  it  After  getting 
through  the  passage,  there  was  found  an  open  qua- 
drangle, the  Southern  side  of  which  consisted  of  (he 
apartment*  jnst  mentioned;  on  the  right  and  lefl  hand 
were  (he  thalami.  or  chambers.  This  quadrangle  con- 
stituted. generally,  an  interior  peristylium,  being  sur- 
rounded by  columns  within  the  walls,  on  the  four  side*. 

A long  pas^^age  on  the  exterior  of  the  thulami,  and  on 
the  Eastern  and  Western  sides  of  the  building,  separated 
them  from  other  apartments,  which,  being  destined  tor 
U e reception  of  strangers,  were  called  tmodochta  ; and 
these  passages,  from  their  situation*  between  the  avf<e. 
or  courts,  were  called  mesatde.  On  the  Northern  side  of 
the  peri.stUlum  was  a covered  space,  opposite  to  the  en- 
trance, called  pTxitiat,  which  served  as  a porch,  and 
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Archiiro*  hftd»  OD  each  side,  an  apartment,  of  which  one  was 
turt.  called  thalamu»^  and  the  other  antUhalamuM.  At  the 
exlremily  of  the  prostas  was  a passa^^e  leading  to  a 
eealibule,  and  from  thence  to  a peristylium  larger  than 
the  former.  On  either  side  of  thin  passage  were  the 
<rd,  or  apartments  in  which  the  mistress  of  the  family 
dwelt  On  one  aide  of  the  vestibule  was  a dining  room, 
or  IricliKium,  so  called,  probably,  frutn  its  containing  a 
triple  couch  for  the  company  at  meals;  and,  on  the 
other,  a painted  room,  or  room  for  pictureai.  called 
pinaootheca.  The  peristyle  last  meiiliuued  formed  the 
centre  of  the  meo'a  apartments ; on  the  Eastern  side  of 
it  were  the  libraries,  and  on  the  Western  side  the  cjnirdtt 
or  places  for  study,  conversation,  ami  exercise.  I1ie 
Northern  side  was  occupied  by  the  cret,  or  apartments  for 
the  master  of  (he  family,  and  a vestibule  in  its  centre  led 
to  a portico,  which  formed  the  exterior  of  the  budding 
towards  the  North. 

CosMrttc*  From  Ute  dwelling-houses  of  the  Greeks  we  may  pro- 
tion  nf  th«  cted  to  describe,  in  a few  words,  the  disposition  of  lha 
Grrrk  7W  parts  of  their  Tlicalres.  The  form  of  IheiM:  buildings  on 
ftifcf.  the  exterior  was  nearly  semicircular;  they  were  gene- 
rally siluaied  on  one  side  of  a hill,  and  the  seats  of  the 
spectators  occupied  its  declivity ; or  if  a solid  rock 
serveil  for  the  basis  of  a 'Xltealre,  the  seats  were  formed 
bv  cutting  its  mass  in  the  shape  of  steps ; of  w hich  kind 
of  Theatre  there  are  several  lutll  in  existence,  but  reduced 
ti>  heaps  of  ruins. 

These  seats,  or  steps,  were  divided  at  intervals  by 
broad  flat  surfaces,  or  lamling-places,  coru'cntric  witit 
the  steps;  these  were  by  the  Greeks  called  duiztjtnata  ; 
and  at  the  tup  of  the  steps  was  a colonnade,  within 
which  also  were  steps,  serving  as  sruls  lor  spectators. 
Vitruviua  prescribes  that  the  upper  edges  of  all  tiie  stej>s 
and  diazomala  should  be  tn  one  right  line,  and  he  says 
that  under  the  steps,  in  various  parts  of  the  building, 
were  left  vacuities,  in  which  were  put  tcheia,  ur  brazen 
vessels,  in  order  to  increase  the  ciJect  of  the  voices  of 
(he  performers. 

The  curve  formed  by  the  lowest  range  of  seats,  or 
Mepa,  was  exactly  equal  to  three-quarters  of  a circle, 
and  within  this  curved  line  was  a level  space,  w hich  the 
Greeks  culled  the  orcArsfra,  on  which  the  dances  were 
performed. 

Beyond  the  choid  line  which  limited  the  orchestra, 
waa  a level  stage,  raistd  about  10  ur  12  feet  above  the 
orchestra,  ou  winch  the  actors  performed  their  parts;, 
this  was  called  Uie  logeion,  and  it  was  termiuutcd 
by  (he  serno,  or  wall  ogainsl  which  the  scenes  were 
exhibited.  Its  length  was  nearly  e<|ual  to  the  ipternul 
diameter  of  the'lheatre,  and  ita  depth  was  limited 
by  the  circumference  of  the  circle  formed  by  complet- 
ing the  curve  of  the  lower  step  surrounding  the  or- 
chestra. 

The  height  of  the  scena  depended  upon  the  magni- 
tude of  the  Theatre,  and  U is  described  by  Vitruvius  as 
equal  to  that  of  the  colonnade  on  the  tup  of  the  seats. 
Three  doors  were  formed  through  it,  of  which  the  cen- 
tral one  was  for  those  perfonners  who  represented  the 
citizeoa,  and  the  other  two  fur  such  as  personated  stran- 
gers; an  arrangement  which  accorded  with  that  pre- 
scribed for  the  entrances  of  private  houses. 

The  colonnade  at  the  tup  of  the  steps  u as  roofed  over, 
but  the  rest  of  the  Theatre  was  without  cover,  except 
that  a great  piece  of  cloth  was  occa>ioiiaUy  drawn  over, 
to  protect  Uie  spectators  from  Uie  heat  nf  the  sun,  or 
from  a aliower  of  ruin.  If  a heavy  rain  took  place,  it 


was  necessary  to  suspend  the  performance,  and  the  !. 
spectators  rctire<l  to  a covered  portico  behind  the  scena. 

Among  the  Ancients,  the  Theatrical  rcprcseuiations  took 
place  by  daylight. 

The  dramatic  performances  in  the  Greek  Theatre  were 
of  three  kinds;  r»z.  Tragedy,  Comedy,  and  Satire,  and 
to  each  of  these  a particular  kind  of  decuration  was 
adapted.  For  Tnigcdy,  the  scene  represented  Palaces 
and  Temples,  of  niugniticeiil  forms ; for  Comedy,  streets 
with  private  dwelling-houses;  and  fur  Satire,  were 
painte<l  all  the  circumstances  of  a rural  prospect.  And 
to  exhibit  these  diflerent  aubjecLs,  when  required,  there 
were  placed,  in  vertical  positions,  in  front  of  the  wall 
of  the  scena.  triangular  prisms  of  wood,  called  ptriattoi, 
l•eca'lsc  they  turned  on  axes:  on  each  side  of  these 
was  a painting,  representing  some  part  of  one  of 
the  scenes  which  it  was  intende<l  to  exhibit,  and  when 
the  parts  relating  to  one  subject  were,  by  the  revolu- 
tion of  the  periuctui,  brought  into  a plane  suri'uce,  the 
scene  was  complete. 

Ganlens  and  promi-nades  were  made  about  (he 
Theatres,  for  the  eiitcrtninmeut  of  the  company  before 
and  after  the  performance. 

'Fhe  nature  of  the  Greek  Theatre  can  be  learned  only 
from  the  description  of  Vitruvius;  as  no  building  of  that 
kind  exists  entire  in  Greece,  of  an  Age  earlier  than  that  of 
the  Konian  conquest.  'I'he  plate,  rrpreseniiiig  a plan  of  u 
Greek  'Fhcatre,  which  is  given  with  this  Work,  U taken 
from  the  edition  of  Vitruvius,  published  by  Mr.  Wilkins : 
see  pL  viii. 

According  to  Suidas,  a Theatre  of  wikkI  was  erected 
at  Athens  aiwut  499  years  before  Christ,  for  the  purpose 
of  exhibiting  a Drama  of  Pratinus,  and  the  timbers  guve 
way  during  the  representation.  After  this,  the  Atheni- 
ans erected  one  of  stone,  which  was  Bni^hed  by  f^ycur- 
gua,  the  Orator,  about  17U  years  afterward.  Tliis  was 
probably  that  calU‘«l  the  Theatre  of  Bacchus,  the  ruins  of 
which  are  yet  to  be  seen  at  the  South-Western  angle  of 
the  Acropolis.  It  U formed  by  a semicircular  excavation 
of  Ibe  rock,  from  the  inclining  sides  of  which  the  seats  of 
the  spectators  were  cut,  which,  consequently,  were  sup- 
ported by  the  rock  itself.  A semicircular  wall  U carried 
round  Uie  up]>er  part  of  the  excavation,  and  is  strength 
ened  by  buttresses  on  the  exterior  of  the  Theatre.  This 
wall,  which  probably  Ibrmed  (he  back  of  (he  colonnade 
above  the  seats,  is  :24S  leet  in  diameter,  and  7.9  leet 
thick,  and  has  rectangular  recesses  tmide  ill  it,  with 
vaulted  topic  The  lovrrr  part  of  the  wall  of  the  scena 
remains  in  (he  gorge  of  the  excavation,  with  part  of  the 
staircases  at  each  extremity,  'fliis  contains  s<imc  semi- 
circular-headed  arches;  but  both  U and  the  semicircular 
wall  are  of  later  date  than  (he  originulThcatre,  and  pro- 
bably were  the  work  of  Ilerodes  Alticus. 

Tlie  Odeon  Has  a building  similar  to  a Theatre,  and  ihe  Oil4wn 
intended  for  the  exhibition  of  Musical  performancca.  at  Periel«. 
Pausanias  describes  oue,  which  was  erected  at  Athens 
by  Pericles  ; and  the  authors  of  the  of  that 

city  suppose  that  a semicircular  excavation  in  the  rock 
of  the  Acropolis,  below  the  South-Eastern  angle,  is  the 
place  in  which  it  stood.  It  must  have  resembled  aTheatre 
in  form,  but  probably  it  had  no  scena,  and  in  the  gorge 
of  the  building  might  be  a portico  or  colonnade.  Pau- 
sanias  says  the  roof  was  like  Uie  tent  of  Xerxes,  which 
may  imply  that  it  wan  of  a conical  form.  The  colonnade 
was  adorned  with  the  prows  and  sterns,  and  the  timbers 
of  the  roof  were  formed  of  the  masts  oi  the  vessels  which 
had  been  taken  from  the  Persians. 
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Ill  ihc  Supplement  to  SliiartN  is  given  tbe 

present  state  of  the  fcur  Greek  Theatres  thedestruciinn  of 
which  is  Dul  socumpletr  as  to  prevent  any  trace  of  their 
plan  fn>m  being  discovcn'd.  Of  those  situated  in 
Curr^,  besides  the  Theatre  of  Bacchus  heforemen* 
tioned,  we  select  tlie  following.  At  Cheronea  are  the 
remains  of  some,  the  seats  of  which  appear  to  have 
been  partly  cut  in  the  mck.  and  in  which  the  dtazo* 
mota  are  visible.  In  one  at  Argos,  the  lower  range  of 
seats  coincides  with  the  circumference  of  the  semicircle^ 
but  from  the  appearance  of  (he  ground,  it  is  probable 
that  the  two  upper  ranges  were  flanke<l  by  two  ualU 
perpendicular  to  lhe>cena.  and  touching  the  back  ofihe 
diazomaia:  above  the  first  range.  Two  flights  of  steps 
are  observable,  considerably  distant  from  each  other,  for 
(he  purpose  of  ascending  from  the  lower  to  the  up|>er 
ranges  of  seats;  and  there  were,  probably,  two  others 
close  to  the  external  walls.  On  the  banks  of  the  AU 
pheus,  at  Megalopolis,  has  been  a Theatre,  which  was 
erected  on  one  side  of  an  artiflcial  mound. 

Ruins  of  several  Theatres  are  Mill  to  be  seen  in  va- 
rlmis  parts  of  Asia  Minor,  and  those  which  are  in  the 
best  state  of  preservation  arc  at  Straloriicea,  Miletus, 
and  Laodieea;  representations  of  which  are  given  in 
the  till  Volume  of  the  Ionian  Aniit{vUiti.  In  the 
WbiU  are  several  semicircu1ar«headed  arches,  formed  by 
voussoira.  but  not  the  smallest  [niormalion  can  be  ob* 
(aiiied  of  the  date  of  (heir  construction ; and,  iio  doubt, 
(hey  w ere  erected  at  the  lime  during  w hich  the  Romans 
had  possessiuD  of  that  part  of  the  W'orlti  In  one  of 
the  'Hieatres  at  Scythopolis,  in  Syria,  Mr.  Bankes  has 
discovered  a complete  example  of  the  echeic  chambers 
under  (he  seu(s,  with  a gallery  of  communication,  afford- 
ing access  to  each  chamber,  for  (he  purpoae  of  arranging 
and  miHlulutiiig  the  vosen. 

When  an  individual  among  (he  Greeks  gave  a thea- 
trical or  mii-sicul  entertainment,  in  which  the  performers 
contended  with  each  other  for  the  prize  of  superior  skill, 
it  seems  to  have  been  customary  to  erect  a monument 
in  honour  of  those  wlio  gained  the  victory.  Hie  per.Min 
who  gave  the  entertainment  was  called  Choragus,  and 
the  ediflcc  was  culled  u Choragic  Monument.  Tlie 
most  splendhi  of  these  ia  that  which  was  erected  by 
Lysicrates,  about  330  years  before  Christ,  and  vul- 
garly known  as  the  Lantern  of  Demosthenes.  It  has  a 
sijuare  basement,  or  pedestal,  12.654  feet  high,  and 
each  side  of  which  ih  9.541  feet  long;  above  this  are 
three  circular  steps,  which  sup|iorl  a cylindrictti  build- 
ing, 7 feel  diameter  on  the  exterior,  ami  1 1 .25  feet 
higli ; this  consists  of  six  pieces  o,}  marble  in  the  form 
of  portions  of  a cylinder,  cut  by  planes  passing  through 
the  axis,  and  placed  together  on  the  pedestal,  so  as  to 
form  an  entire  cylinder  with  its  axis  in  a vertical  posi- 
(ion;  but,  at  each  of  the  six  places  of  junction,  a Co* 
tiimu  is  introduc*ed  in  'oich  a w ay  that  half  uf  it  ap]>eant 
to  project  beyond  the  face  of  the  cylindrical  wall  This 
wail  is  quite  plain  to  within  1.6  feet  of  the  top,  where 
there  is  sculptured  a row  of  tripods  surrounding  the 
building.  'Ilto  colnmnsare  of  the  same  height  as  the 
cylinder,  viz.  1 1 .25  feet,  incinding  the  bases  amd  capitals, 
and  th:it  height  is  equal  to  9.64  diuiiirters. 

The  eulnmns  may  be  said  to  be  uf  the  Corinthian 
Order ; their  shafls  arc  fluted,  and  the  longitudinal 
flUeU  (hat  separate  the  channels,  end  at  top  in  points  of 
leaves,  'file  base  of  each  column  consists  of  two  tori 
with  a Si’trt.a  between  them,  and  is  connected  with  the 
pedestal  by  u conge,  or  iuwrted  cavetto;  the  upjMT 


toms  is  in  the  form  of  an  inverted  echinus.  The  capital  Part  L 
is  separated  from  the  ahafl  by  a groove  aurrounding 
(he  column,  and  consists  of  elegant  foliage,  disposed 
about  a cylindrical  block,  which  seems  to  a continu- 
ation of  the  shall  of  the  column  ; a small  row  of  plain 
leaves,  resembling  those  of  the  lotus,  surrounds  it  at 
bolloni,  and  above  these  is  a taller  row,  composed  of 
clusters  of  leaves  resembling  those  of  (he  nettle.  From 
the  middle  leaf  in  front  rise  two  stems,  each  which 
allerwards  divides  into  two  others;  of  these  one  pair 
diverges  to  the  right  and  iefl,  and  curls  under  the  angles 
of  the  abacus,  the  other  forms  double  volutes  in  front  of 
the  capital.  The  groove  which  separates  the  shaft  from 
the  capital  of  the  column,  seems  (o  leave  the  lower 
course  of  foliage  unsupported,  and  gives  the  column  an 
unfinished  ap(>earanoe  ; but  if,  as  is  probable,  tlie  groove 
was  intended  to  contain  a metallic  moulding  or  ruw  of 
ornaments  encircling  (he  column,  (hit  objection  is  re- 
move<l:  we  may  observe,  however,  that  though  the 
column  is,  undoubtedly,  in  itself,  highly  elegant,  yet  the 
cutting  of  the  capitals  by  the  wall  of  ibe  building  must 
have  always  produced  a disagreeable  clTecl  when  the 
oulumns  were  viewed  in  flank. 

The  architrave  is  divided  horizontally  into  three 
facie,  and  Uie  frize  it  sculptured  with  figures  represent- 
ing the  story  of  Bacchus  and  (he  Tyrrhenian  pirates; 
in  Uic  cornice  is  a ruw  of  dcnlels  resting  upon  the  frize, 
and  the  entablature  is  crowned  with  a row  of  plain 
knobs  instead  of  a cymatium.  Tliis  kind  of  ornament 
above  the  cornice  seems  to  have  been  very  common  in 
the  ancient  Temples,  if  we  may  judge  from  the  many 
me<ials  on  which  it  is  represenleil.  though  scarcely  any 
example  of  it  occurs,  except  in  this  building. 

The  frize  and  architrave  are  each  formed  of  one  block 
of  marble,  cut  in  the  form  of  a ring;  these  are  crowned 
by  the  roof,  which  is  a solid  piece  of  marble,  approach- 
ing to  a conical  form  on  the  exterior,  and  the  interior  ia 
excavated  in  the  form  of  a segment  of  a sphere.  Tfte 
whole  rfM>r,  or  fAofi/s,  rests  upon  the  cylindrical  wall, 
like  that  of  the  Temple  of  the  VVimU;  the  exterior  ia 
sculptured  to  represent  a thatch,  or  covering  of  laurel 
leaves,  and  from  the  centre  rises  a tall  flower,  on  which 
formerly  stood  a tripod.  The  tops  of  the  leaves  of  the 
tholuB  approach  nearer  to  a horizontal  plane  toward 
the  lop  than  they  do  toward  the  fool,  whicn  gpves  to  the 
external  surface  the  appearance  of  a curve  of  contrary 
flexure.  There  is  no  euirunce  to  the  building,  nor  is 
tliere  any  ajwrtiire  to  give  light  to  (he  iuicriur.  See 
pi.  vi.  flg.  6. 

Next  to  Uic  Theatrical  buildings  of  the  Greeks  it  will  Grneril 
be  proper  to  show  the  di.s|>ositic>n  of  the  edifices  which 
served  for  the  public  promenades  and  Baths  of  the  citi- 
zens ; for  Uie  Scho<>U  of  Philosophers ; and  those  in  »aU  aysisA- 
whicli  ioKlrucUons  in  gymnastic  exercises  were  given,  lia, 
and  (be  public  combaU  of  the  athlete  were  held. 

These  Paltt^r/t  and  (iymnatia  were  essential  to  every 
Grecian  city,  fur  the  small  States  of  that  Country  being 
iwrpetually  at  war  with  each  other,  and  their  (owns 
frequently  in  danger  of  a siege,  such  public  institutions 
enabled  the  yt)ung  people  to  study  Uie  Arts,  and  to 
practise  the  exercises  which  were  to  qualify  them 
f<ir  the  defence  of  (he  community  to  which  they 
belonged.  Little  more  of  them  is  now  to  be  known 
than  whal  may  be  obtained  from  a general  desciipttoa 
given  by  Vitruvius,  (v,  11.)  which  we  have  already 
extracted  in  our  Mucrllantroin  Dmtion,  under  Uvmna- 
siuxi,  and  which  need  not.  ihcrvlure,  be  re^ieotcd  here. 
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Arrhitec*  At  EpiHaunnt.  traces  may  be  seen  of  a vast  system  of 
tun.  edifices,  containing  Temples.  Baths,  Xysti.  and  Theatres 
for  the  accommodation  of  persons  visiting  the  Temple 
Reai«ina  of  of  iENCulapiiis  for  the  recovery  of  their  health.  Similar 
exUt  in  mins  at  Kphesus,  LaoHicea,  Alexandria, 
Tnms,  and  at  many  irther  places  in  Asia;  and  at  Prs* 
ne»te,  in  Italy. 

A very  ancient  e<1iflce,  prtdmhly  a Paljpsfra.  fiirmerly 
exisletl  at  Thoricus.  on  the  Soutli-BaHtern  coast  of  Allicau 
It  was  of  a rectangular  form,  104.67  fret  long,  and  48 
feet  wide,  and  consisted  of  a s]>acc  enclosed  by  co- 
lumns. b'il  without  walls;  the  columns  stood  on  a 
general  basement  formed  in  steps  on  each  side,  and 
were  of  the  Doric  tJrder,  fluted  at  top  and  bottom 
only,  hut  no  part  of  the  entablature  remains.  The 
number  of  columns  in  fmnt  of  the  building  was 
seven,  from  which  it  is  inferred  that  the  building  could 
not  have  been  a Temple ; since  then  there  must  have 
been  a column  opposite  the  doorway,  contrary  to  the 
j^raclice  of  the  Ancii  nts,  and  to  every  notion  of  conve> 
nicnce  ; the  numher  in  flank  was  fourteen.  The  height 
of  the  rolamna  it  17.441  feel,  and  the  lower  diameter 
3.317  I^L 

In  the  Island  of  Delos  also  appears  to  have  been  a 
Palffstra,  which,  from  the  name  of  Philip  of  Macedon 
inscrihed  on  the  architrave,  was  probably  erected  in  the 
time  of  that  Monarch,  though  iU  form  and  the  occasion 
of  tia  creciion  are  both  unknown.  T>ie  columns  are 
of  the  Doric  Order,  and  their  style  is  lighter  than  that 
of  any  other  known  example  of  the  Order.  Hie  height 
of  the  column  is  19.305  feet,  and  the  lower  diameter  is 
2.953  feet;  consequently,  the  height  is  equal  to  6.5 
times  the  diameter,  and  the  height  of  the  entobialure  is 
4.912  feet,  or  <if  that  of  Uie  column. 

I'he  face  of  the  architrave  is  in  a vertical  plane,  which, 
if  producefl,  wmdd  fall  about  the  middle  of  the  length  of 
the  column  in  front ; the  faces  of  the  metopes  are  in  the 
same  plane,  aud  Uiuse  of  (he  Iriglyphs  project  about  two 
inches  in  front,  as  is  the  c.ise  in  the  fiize  of  the  Temple 
of  Apollo,  in  the  same  Island.  The  echinus  in  the  capital 
has  nearly  the  form  of  an  inverted  frustum  of  a cone. 

This  must  be  considered  as  the  latest  example  of 
what  may  be  called  ihe  Grecian  Doric ; that  Urtlcr, 
soon  oiler  this  time,  ceo.sed  to  be  employed  in  Greece, 
and  instead  of  it  wo-s  substituted  the  C'onnUiian. 

The  remains  of  a building  coming  under  the  denomb 
nation  of  a Palestra  are  still  to  be  seen  at  Athens.  'Phe 
authors  of  the  Anit^Uiri  of  Athf/tt  call  it  the  Stoa, 
and  lliey  suppose  it  to  be  that  which  Paiisanias  calls 
Poikile,  and  from  which  the  followers  of  Zeno  had  the 
name  of  Stoics ; but  from  the  indications  of  a Homan 
style  observed  in  it,  the  conductors  of  the  recent  edition 
of  that  Work,  think  it  may  have  been  one  of  the  build* 
lugs  erected  by  Hadrian. 

it  is  a rectangular  enclosure,  376  feet  lung  and  252 
feet  brood  ; ond  in  tbo  middle  of  one  of  the  shorter  sides 
is  an  entrance  gate,  elevated  on  o stcreobata.  to  the 
top  of  which  there  is  an  ascent  by  six  steps.  This  por- 
tico, which  is  84  feet  long  and  21  feet  broad,  has  lour 
Corinthian  columns  in  front,  and  is  covered  by  a pedi- 
ment roof.  The  whole  extent  of  this  side  of  the  enclo- 
sure is  also  ornamented  with  Corinthian  columns  de- 
tached from  the  wall,  and  standing  on  pedestals  as  high 
as  the  tcq>  of  the  steieubata  ; and  the  entablature  of  the 
wall  is  broken  vertically,  ao  os  to  pioject  from  the  wall 
over  ench  column.  The  two  lateral  walla  of  the  qua- 
drangle are  cxteiKled  about  16  fret  beyond  the  line  of 

\OL.  V. 


thot  front,  and  each  extremity  ia  ornamented  with  a p«rt  1. 
Corinthian  pilaster.  About  the  middle  of  each  of  the 
lateral  walls  was  formed  a projection  towards  the  exte- 
rior. of  about  the  same  dimensions  as  the  portico  be- 
foreinentioiied.  and,  like  it,  intendetl  probably  for  an 
entrance;  and  nearly  midway  between  each  of  these 
pmjeclions  and  the  two  end  walls  of  the  rnejosure,  was 
fiirmed  a semicircular  recess,  S3  feet  in  diameter,  which 
perhaps  was  intended  as  an  exedro,  or  retired  place  for 
a^nversution. 

Tliere  are  traces,  quite  round  the  interior  of  the 
quadrangle,  uf  a peristyle  or  colonnade,  consisting  of  a 
double  row  of  columns  at  about  23  feel  from  the  walls  ; 
and  near  the  middle  of  the  quadrangle  are  some  old 
foundations,  but  it  is  impossible  to  determine  to  what 
they  have  belonged. 

At  Pn*stum.  in  Italy,  are  the  remains  of  a )>erislyle  u 

which,  as  has  been  said,  was  formerly  consider^  to  be  Paitum. 
part  of  a pseudodipteral  'I'cmple.  but  the  deHiination  of 
which  is  now  thought  to  have  been  very  diflerent.  I'he 
columns  st(K>d  upon  a rectangular  basement,  177  teel 
long  and  75  feel  wide,  with  each  side  formed  in  steps 
like  those  surrounding  a Temple.  In  front  were  nine 
Doric  columns,  a circumstance  which,  one  would  think, 
might  have  led  to  a suspicion  that  the  building  could  not 
have  been  a Temple,  since  one  of  the  columns  must 
have  been  opposite  the  entrance.  The  peristyle  has 
eighteen  columns  in  each  flank,  and  there  is  a row  of 
columns  along  tlte  middle  of  the  interior,  and  parallel 
to  the  flanks,  probably  for  the  support  of  a general 
roof,  which,  at  there  was  no  cells,  would  require  such 
support  from  the  impossibility  of  getting  materials  long 
enough  to  extend  across  the  breadth  of  the  edifice.  A 
work  thus  constructed  may,  with  great  probability,  be 
supposed  to  have  been  intended  for  the  performance  uf 
gymnastic  exercises,  for  the  delivery  of  Philosophical 
lectures,  or  it  may  have  served  as  a market*place. 

The  height  uf  the  columns  is  20.965  feet,  and  the 
diameter  at  bottom  is  4.709  feet;  but  the  sides  of  the 
shufl  are  remarkably  curved  ; at  one-third  of  the  height 
the  diminution  is  of  the  lower  diameter ; at  two-thirds 
the  diminution  is  ;md  at  the  top  of  the  shaft  is  ^-1. 

Where  the  ant«  of  a Temple  would  be,  there  are  here 
two  pilasters  which  present  some  peculiarities.  They  ore 
20  feet  high,  including  the  capital,  the  height  of  which  is 
3 feel ; the  breadths  at  top  and  bottom  are  nearly  equal 
to  the  upper  and  lower  diameters  of  the  columns,  and 
the  sides  are  curved  in  a similar  manner.  A plain 
fillet  separates  the  shall  from  the  capital,  which  has  the 
form  of  a cavetto,  projecting  at  lop  and  resembling  that 
which  crowns  Egyptian  buildings;  it  is  covered  by  a 
square  abacus,  uiid  has  a amall  oniameiit  suspended 
from  each  am<le. 

The  peristyle  was  crowne<!  by  an  entablature,  of 
which  the  face  uf  the  architrave,  if  produced,  would  full 
a little  within  the  foot  of  the  column ; aitd  a large 
moulding,  now  destroyed,  se|>ara(ed  UiU  member  from 
the  frize.  The  exterior  of  Uie  frize  is  in  a vertical  plane, 
which  falls  a little  within  the  hypotrachelion,  and  there 
are  no  triglyphs.  The  cornice  is  entirely  lost. 

It  is  right  to  observe  here.  that,  in  modem  Architec- 
ture, the  name  of  Porlico  is  given  only  to  the  columns 
and  rouf  placed  before  a doorway  ; but  the  Romans 
apphvd  the  term,  geucrally,  to  any  system  of  columns 
supporting  a roof  Hius  Uie  colonnade  surrounding  a 
building  on  the  exterior,  or  any  court  in  the  interior, 
was  colled,  indiflcrcmiy,  pcri-style  or  purlieus. 
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Arct,,i«>  CHAPTER  VII. 

luri. 

Tkt  Princifla  of  Grtcian  ArchUfHurt, 

Tbe  mt«Q  It  seems  to  hare  been  the  intentirm  nf  the  ancient 
ofMiopbng  Architects  that  the  lengths,  breadths,  and  heights  of 
Temples,  as  well  as  the  dimensions  of  all  their  members, 
niUM  of  •hould  constantly  bear  certain  proportions  to  each  other; 
Tenpla.  io  tbsl  all  such  buildings  might  be  constn»cted  accord- 
ing to  a system  founded  on  the  established  relations 
between  the  parts  of  which  they  were  composed.  This 
it  what  Is  signified  by  VitniTius,  in  the  1st  Chapter  of 
the  Illd  Book;  and  the  reason  given  by  this  writer 
for  adopting  such  a system  of  proportions  in  sacred 
edifices  is,  that  the  different  parts  of  the  human  figure 
bear  also  certain  proportions  to  each  other,  which  are 
nearly  constant ; and  he  means  to  infer  that  because 
Nature  has  thought  fit  to  use  proportions  in  the  forma- 
tion of  her  noblest  creature,  proportions  should  also  be 
used  in  those  edifices  which,  being  appropriated  to  the 
worship  of  the  Deity,  ougfit  to  be  of  the  most  perfect 
construction. 

The  relations  between  the  several  membera  of  the 
Grecian  Orders  will  be  presently  exhibited  from  the 
existing  examples  of  those  Orders ; we  purpose  here 
only  to  show  what  relations,  if  any,  sub'>isted  in  the  ge- 
neral elements  of  the  Temples  themselves. 

TSt  propor-  In  the  IVlh  Chapter  of  the  IVth  Book,  VitruTiiis, 
tiQobecwceo  speaking  of rectangularTemples  surrounded  hy  columns, 
«i8d*^*dih  •‘*‘^**  length  of  the  Temple  should  be  double 

ofTceiples.  breadth;  and,  as  he  mentions  afterward  the  pro- 
|K>rtions  of  the  cella  and  pronaos,  hU  meaning  pro- 
bably is.  that  that  pro|»ortion  should  subsist  between  the 
two  sides  of  a paruHelogmm  which  pass  through  the 
centres  of  the  surrounding  columns,  or  which  circum- 
scribe the  botioiiis  of  all  their  shads. 

But  though  there  is  an  approximation  to  this  propor- 
tion in  all  the  Greek  examples,  it  cannot  be  said  that  it 
holds  good  precisely  in  anyoneof  them.  In  iheTemple 
of  Jupiter,  at  Selinu«,  the  length  is  to  the  breadth  in 
the  ratio  of  2.05  to  1 ; in  the  Temple  of  Theseus,  these 
terms  arc  to  one  another  as  2.3  to  1 ; and  from  a mean 
of  the  six  best  examples  of  the  Doric  Order  in  Greece 
and  Sicily. the  proportion  between  the  length  end  breadth 
is  as  2.21  to  1. 

rHurihutioii  Jn  onler  to  give  to  the  Bank  and  front  of  a Temple 
^ Un  CO.  proportions  he  requires,  measuring  on  lines  pasung 
through  the  centres  of  the  columns  of  the  peristyle, 
■•qk.  Vitruvius  directs  that  the  number  of  inlerculumniations 
on  each  flank  should  be  double  the  number  <in  each 
face ; which,  if  all  the  diameterx  of  the  columns  and 
the  intervals  between  them  were  respectively  equal, 
would  be  quite  correct ; hut  in  the  Greek  Temples  these 
two  conditions  do  not  take  place  ; and  as  the  central  in- 
tercolumniatioii  is  made  w ider  than  the  others,  in  order 
to  afford  suffirient  space  for  persons  who  are  to  enter 
the  door,  while  those  of  the  flanks  are  nearly  all  equal ; 
it  follows,  that  by  this  rule  the  length  of  the  Temple 
would  be  found  less  than  twice  its  breodili.  In  order, 
perhaps,  to  approach  nearer  to  the  required  ratio,  the 
Temples  of  Jupiter,  at  Selinus  and  at  rKgina.  have  the 
number  of  columns  in  flank  exactly  double  the  number 
in  from,  and,  in  fact,  in  those  examples,  the  length  is 
to  the  breadth  as  2.1  to  i,  which  is  nearly  the  proportion 
pr  scribed  by  Vitruvius. 

But  in  the  laU-r  examples  of  the  Doric  Order,  the 
Greek  Architects  seem  to  have  intended  to  increase  the 


ratio  of  the  length  to  the  breadth,  by  adopting  a role 
nearly  as  simple  as  that  of  Vitruvius  ; for  we  find  in  the 
Temples  of  Theseus  and  of  Minerva  Parthenon,  at 
Athens,  and  in  those  of  Juno  Lucina  and  of  Concord, 
at  Agrigrninm.  the  tmmiter  of  inlercolumniations  in 
flank  is  double  the  number  of  columns  in  front,  or  which 


is  the  same  thintf.  the  number  of  columns  in  flank  is 
otte  more  than  double  the  number  in  front ; and  in 
these  examples,  the  lengths  of  the  Temples  are  to  their 
breadths  nearly  in  the  ratio  of  2.3  to  1.  The  propor- 
tion is  still  higher  in  the  two  smaller  Temples  at  ^linus, 
and  in  that  at  /Kgesia.  which  have  the  number  of  co- 
lumns in  flank  greater,  hy  two,  than  double  the  number 
in  front.  Perhaps  the  Greeks  were  led  into  ibis  devis- 
tion  from  the  simplicity  of  the  first  rule,  by  some  idea 
of  the  beautiful  uppearaiice  affonled  by  a long  line  of 
flank  columns,  when  viewed  by  an  eye  situated  near  one 
extremity  of  the  building. 

We  should  be  cautious  of  adopting,  too  literally,  the  (vsersl 
opinion  often  asserled  of  the  perfection  of  that  system  P«»P‘»oi'»n« 
of  proportions  which  prevails  in  the  Grecian  Architec* 
lure.  It  has  been  alleged  that  the  magnitude  of  any  hti«d  la. 
one  member  being  given,  the  form  of  the  whole  build- 
lug.  Olid  ihe  distrtbuuon  of  all  its  parts  were  determined 
from  it  by  invarialde  rules ; but  this  must  be  understood 
with  some  liinilatiun,  f^r  the  whole  practice  of  the 
Greeks  shows  that,  in  their  Architectural  works,  they 
used  their  discretion,  and  indulged  in  considerable  li- 
berty. It  may,  however,  be  safely  aflirmed,  that  when 
a Greek  Temple  of  any  given  Order  was  to  be  built, 
it  was  only  necessary  to  decide  upon  three  arbitrary 
points  ; rir.  the  diameter  of  the  oolumo,  the  number  of 
columns  in  front,  and  the  species  of  intercoiumniation  ; 
then  every  part  of  the  edifice  might  be  determined  by 
established  proportions,  with  a few  modificatioos  de- 
pending upon  local  or  other  circumstances. 

Vitruvius  aeems  to  consider  that  a particular  number 
of  columns  was  necessary  in  front  of  each  of  the  differ- 
ent species  of  Temples ; tit,  six  for  peripteral,  eight 
Ibr  pseudodipteral,  and  ten  for  hypsthral  Temples;  but 
this  rule  has  not  been  adhered  to  in  practice ; U»e  latter 
kind  of  Temples,  for  example,  have  aoinetimes  ten, 
sometimes  eight,  and.  oocasionally,  only  six  columns  in 
front.  On  contemplating  the  forms  of  the  Greek  Tem- 
ples. we  cannot  avoid  perceiving  that  they  possess  a 
great  and  noble  simplicity  of  character;  every  member 
appears  to  have  its  use.  and  the  horitonlal  hues  of  the 
Blereobata  and  entablature,  being  unbroken,  )>ermit  (Ite 
length  and  breadth  uf  the  edifice  to  be  appreciated  at 
once  by  the  eye. 

The  Orders,  or  systems  of  Architecture,  ere  distin-  Dimenunn* 
guUbed  by  the  forms  of  the  columns,  and  of  the  enlo- 
blature  above  them ; and  fn»m  Ujc  account  that  has 
been  given  of  the  most  celebrated  buildings  of  Greece, 
we  shall  be  able  to  draw  some  conclusions  res[>ecting 
the  general  features  of  the  Orders  employed  in  (hat 
Country  ; and  obtain  a knowledge,  not  of  the  prjpor 
tions  which  are  to  be  invariably  adhered  to  in  the  con- 
struction of  an  Order,  but  of  those  ftom  which  a devia- 
tion may  be  permitted,  only  within  certain  limits,  which 
are  authorise*!  by  these  examples. 

The  following  Table,  formed  from  the  Works  referred 
to  in  the  pr^eding  account,  exhibits,  in  one  view,  the 
dimensions,  in  English  feet,  of  the  columns  and  enta- 
blatiires  belonging  to  the  principal  examples  of  the 
Grecian  I^c  Order,  and  will  be  useful  in  enabling  us 
to  ascertain  (be  characteristic  proportions  of  that  Order 
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Archittc*  in  particular.  The  hei|^t  of  the  architraTe  ia  measnrecl 
to  the  top  of  the  flUet  between  it  and  the  frize ; the 
height  of  the  frize  U measured  to  the  top  of  the  capiinl 


of  the  Iri^lyph.  and  the  height  of  the  comice  to  the  top  of 
the  corona ; the  height  of  the  epitithedas  is  not  included. 


P»r*  I. 


V ri-j* 

Height  or 

Height  of 

Boiiom 

H«if  Kt  of 

of 

Htighi  of 

HeicMof 

•halt 

capital. 

dum. 

diaqi. 

archilr. 

fnss. 

cornice. 

eniabliU 

Temple  at  Corinth 

121.335 

2.365 

5 83 

4.31 

4.722 

.... 

.... 

.... 

Temple  of  Jupiter  fhmhellenius.al.'iCgina  14.374 

1.422 

2.927 

2.172 

2.5 

2.5 

. . 1 • 

Temple  of  Jupiter,  at  Selinus. ....... 

43.791 

4.792 

10.625 

6.3 

9.19 

8 

4.5S 

21.76 

Temple  at  /Egesta 

26.7S8 

3.308 

6.6 

4.917 

5.475 

5.76 

3.532 

14.767 

'I'emple  of  Minerva,  at  Syracuse 

25.459 

3.208 

6.503 

5.004 

.... 

.... 

Temple  of  J uno,  at  Agrigentuin ...... 

18.259 

2.573 

4..50R 

3.406 

4.146 

3.354 

... . 

. . . 

Temple  of  Concord,  at  Agrigentum. .. 

19.19 

2.821 

4.642 

3.562 

3.615 

3.58 

1.937 

9.132 

ilvpslhra]  Temple,  at  Pcstum 

27.106 

2.846 

7.06 

4.817 

4.92 

4.74 

2.5 

12.16 

Hexustyle  Temple,  at  Peslum 

17.958 

2.896 

4.244 

3.043 

3.219 

3.167 

1.75 

8.136 

Portico  at  Psstuin 

18.96 

2. 

4.709 

8.167 

.... 

.... 

.... 

Portico  at  Thoricus. * 

16.079 

1.S62 

3.317 

i.517 

...» 

Temple  of  Theseus,  ut  Athens 

17.075 

1.66 

3.304 

8.5.52 

2.748 

3.096 

1.008 

6 646 

Temple  of  M inerva  Parthenon,  at  Athens 

33.636 

8.267 

6.15 

4.812 

4.425 

4 371 

8.395 

11.192 

Temple  of  Apollo,  at  Deloa 

17.004 

1.717 

3.092 

8.338 

2.577 

8.248 

1.056 

5875 

Portico  of  Philip 

I8.S 

1.005 

8.958 

2.441 

1.891 

2.158 

0.863 

4.918 

Portico  in  the  Agora,  at  Athens 

24.581 

1.625 

4.337 

8.383 

8.183 

8.467 

1.168 

7.818 

Ocutralpro.  In  all  the  eiamplea  of  the  Grecian  Doric  Order  that 
have  been  given,  we  may  observe  that  the  style  is  ex- 
Dor»cOf*i  heavy.  The  height  of  the  columns,  including 

the  capitals,  is,  except  in  one  or  two  iiistanees,  only 
from  four  times  to  five  and  a«ha1f  times  the  diameter  at 
bottom.  The  capital  is  equal  in  height  to  about  half 
the  lower  diameter,  and  the  height  of  the  entablature, 
not  including  the  epitithedas,  is  about  one-third  of  the 
height  of  the  column,  or  about  one-fourth  of  (he  whole 
• height  of  the  Order ; that  is.  of  the  column  and  cnla> 
blature  together : the  heights  of  the  architrave  and  frize 
are  nearly  equal  to  each  other,  and  that  of  the  cornice  is 
about  half  (he  height  of  either  of  the  others,  or  one-fiflh 
of  the  whole  entablature.  The  members  of  the  whole 
Order  are  large,  and  arc  composed  of  few  parts,  as  if  it 
was  intended  that  the  buildings  slrould  be  seen  to  ad- 
vantage  from  a considerable  distance,  where  the  eficct 
of  small  ornaments  would  have  been  loaL 
G«»ct«l  d*-  The  more  particular  characters  of  this  Order  may  be 
as  follows:  the  columns  have  no  bases,  and 
this  rule  may  be  considered  as  without  exception,  if  we 
omit  two  or  three  of  the  examples  in  Italy  and  Sicily  : 
fierimpM,  the  edifice,  being  raia^  on  a platform  the  sides 
of  which  were  formed  in  steps,  these  served  as  a general 
ba>>e  fur  the  whole  system  of  columns,  and  a particular 
liase  for  each  was  thought  unnecessary.  The  shafts 
are  cut  longitudinally,  by  twenty  or  channels, 

every  two  of  which,  in  almost  every  ctLse,  unite  in  an 
edge  ; the  transverse  section  of  a channel  is  frci]uenlly 
circular,  but,  in  some  ca»es,  as  in  the  Temple  of  Apollo, 
attd  in  the  Portico  of  Philij),  they  are  elliptical.  This 
channelling,  however,  was  not  universally  adopted,  for 
In  several  examples  which  have  been  described,  the 
channels  exist  only  very  near  the  capital  and  at  the  foot 
of  the  column,  the  rest  of  the  shaft  being  plain.  The 
abacus  ia,  in  every  example,  of  a square  form,  with  ver- 
tical sides ; the  echinus,  though  beautifully  curved  in 
the  vertical  direction,  is  nearly  an  inverted  frustum  of 
a cone,  but  rounded  abruptly  at  the  upper  extremity; 
the  lower  extremity  is  surrounded  by  three  or  four  amui- 
leU  projecting  from  it,  having  their  upper  and  lower 
surfaces  either  horizontal  or  iticlined  upward  from  their 
outer  extremities,  and  having  their  exterior  faces  either 
vertical  or  parallel  to  a tangent  drawn  to  the  echinus 
from  its  foot.  At  a short  distance  below  the  echinus  is 
cut  one  or  more  horizontal  grooves,  generally  rectan- 


gular, round  the  column,  makirig  a separation  between 
the  hypotrachelion  and  the  rest  of  the  shaft  By  a mean 
of  several  examples,  the  projection  of  the  face  of  the 
abacus,  from  the  axis  of  the  column,  is  equal  to  0.56b 
of  a diameter  of  the  column. 

A remarkable  circumstance  in  some  of  the  Grecian 
Temples  in  Sicily  and  Italy  deserves  to  be  mentioned ; 
riz.  that  the  diameter  of  the  column  at  the  hypotrache 
lion,  is  considerably  contracted,  and  the  echinus  seems 
to  rest  on  the  top  of  a row  of  leaves  which  crowns  the 
shaft.  It  U difficult  to  account  for  this  caprice,  which 
can  hardly  be  reconciled  with  any  principle  of  good 
taste,  08  it  destroys  that  appearance  of  strength  which 
should  be  the  inseparable  quality  of  a column. 

The  shafbs  of  the  Grecian  columns  have  been  shown  Diminut  ea 
to  diminish,  inrariably,  from  bottom  to  top ; a practice  of  the 
supposed  to  have  been  drawn  from  the  law  observed  by  **‘*f^- 
Nature  in  the  formation  of  the  bodies  of  trees.  Now, 
if  columns  were  to  be  viewed  from  an  infinite  distance, 
there  is  no  reax«n  why  short  and  (alt  columns,  of  one 
and  the  same  Order,  when  employed  for  the  sup- 
port of  buildings  of  similar  forms,  should  not  them- 
selves be  similar  bodies : in  which  case  the  upper  and 
lower  diameters  would  always  bear  a constant  ratio  to 
each  other,  or  to  the  lengtli  of  the  shaft ; but  on  account 
of  the  apparent  diminution  of  objects,  when  elevated 
above  the  eye,  it  is  evident  that  this  constant  ratio  ought 
not  to  subsist  if  the  apparent  forms  of  all  columns,  of 
the  same  Order,  are  to  be  similar  when  the  eye  is 
situated  at  the  same  distance  from  a lofly  as  from  a 
short  column,  and  in,  or  near  a horizontal  plane  passing 
through  its  foot;  and  it  is  also  evident,  that  the  dii- 
fereiice  of  the  upper  and  lower  diameters  should  be  less 
as  the  height  of  the  columrt  increases,  on  account  of  the 
greater  diminution  which  the  upper  part  of  the  taller 
object  will  experience.  It  U for  this  reason  V’ilruvius 
recommends  that  the  upper  diameter,  which  he  makes 
equal  to  five  sixths  of  (he  lower,  when  the  column  is 
not  more  than  fifteen  feci  high,  should  be  seven-eightha 
of  the  lower,  when  the  column  is  fifty  fret  high.  In 
these  extreme  cases,  the  dilferences  of  the  upper  and 
lower  diameters  are  one-sixth  and  onc-cighth  of  the 
latter  respectively  ; and  if  we  assume  the  mean  height 
of  the  shaft  of  a Doric  column  to  be  4.5  diameters,  the 
differences  of  the  semi-diameters  at  tup  and  bottom  will 
be  and  ^ of  the  lengths  of  the  shoAa  respectively 
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Are>»i»cc*  But,  whatevff  proprifty  tliere  may  be  in  tlicne  nile*, 
MiH!.  unH  Vilrtivius  profewses  to  follow  ihow  given  by  the 
Grecian  Archltecls.  il  doe*  noc  appear  that,  in  pniciice, 
the  latter  piiid  much  attention  to  them  ; for.  of  lixtren 
example*  of  the  Grecian  Doric  Order  which  we  have 
compared  together,  we  find  that  the  difference  between 
the  upper  and  lower  diameters  of  the  shaft  varies  from 
one-fifth  to  one-third  of  the  lower  diameter,  and  the 
mf«n  of  all  was  one-fourth  nearly.  But  a*  this  mode  of 
expressingthc  dimimition  does  not  indicate,  what  seems 
to  be  the  most  important  point,  the  obliqu.ty  of  the 
side  of  the  shaft  to  the  axis,  supposing  the  former  to  be 
rectilinear,  which  is  nearly  the  case;  we  have  compared 
the  excess  of  the  lower  nb«jve  the  upper  semidiameter 
with  the  length  of  the  shaft,  and  we  have  found  that,  when 
the  columns  were  between  fifteen  and  twenty  feet  high, 
the  dimiiintions  were  from  ^ to  of  the  heigiil  ol  the 
shaft,  and  the  mean  was^;  when  they  were  between 
twenty  and  thirty  feet  high,  the  diminutions  were  from 
to  and  the  mean  was  ^ ; and,  when  between 
thirty  and  fifty  feel  high.  (leaving  out  one  example  in 
which  the  diminution  was  only  the  diminutions 
were  from  ^ to  and  the  mean  was  from  all 
which  it  appears,  that  nearly  the  same  diminutioti  was 
given  to  the  highest  as  to  the  lowest  columns;  of  the 
intermediate  ailumns,  two,  whose  heights  were  equal, 
differed  in  their  diminutions  as  much  as  ^ and  ^ 
Either,  then,  no  Optica)  principle  was  adhered  to  in 
giving  the  diminutions,  or  they  must  have  been  regu- 
)ate<l  by  the  situations  of  points  of  sight  which  we  have 
it  nut  now  in  our  power  to  ascertain.  The  variation  of 
the  diminution  on  account  of  the  point  of  ^ight  being 
very  near  the  column  is,  however,  little  consc()ucnce  ; 
for  as  is  observed  by  Sir  William  Chambers,  the  near* 
ness  of  the  object  renders  the  image  thereof  indistinct, 
and.  consequently,  any  small  iteration  impercep* 
Ubie. 

Kntmofihe  It  has  been  sard  that  the  outline  of  a section  of  the 
sbuft,  [mssing  through  the  axis,  is  s curve  concave  to- 
wards the  axis  This  form  is  alluded  to  by  Vitruvius 
when  he  describes  the  ctdiimn  us  having  a swell,  or  en- 
tasis, in  some  |uirt  of  iu  length.  His  Commentators, 
however,  ore  not  agreed  whether  he  means  that  the 
middle  port  of  the  shaft  should  be  greater  in  diameter 
than  the  bottom,  or  whether  the  section  should  diminish 
from  bottom  to  lop,  so  that  each  side  may  be  in  a curvi- 
linear direction,  presenting  it*  concavity  to  the  axis 
whitli  would  give  the  appearance  of  a swell.  Palladio 
felicitates  himself  upon  the  former  idea,  but  the  mea- 
surement* ofall  the  ancient  examples  have  confirmed  the 
genera)  opinion,  which  is  in  favour  of  the  latter.  The 
only  a^menl,  if  it  may  be  called  one,  which  could  be 
offered  in  support  of  the  other  is,  that  a timber  column 
compressed  by  a weight,  acting  in  the  direction  of  its 
length,  would  swell  out  itear  the  middle  before  break- 
ing, and  it  is  conceivable  that  some  observation  of  this 
fact  may  have  suggested  the  idea  of  giving  to  columns 
a similar  swell,  to  men  who  were  bent  upon  copying 
Nature  even  in  her  deformilies;  but,  to  give  such  on 
appearancs  as  an  ornament  is,  evidently,  one  of  the 
greatest  abuses  of  principle  into  which  a depraved  taste 
can  fall,  and,  except  something  like  it  which  occurs  in  a 
few  of  the  Egyptian  example*,  it  was  reserved  for  an 
Age  later  than  that  of  the  Greek*  to  incur  the  reproach 
of  such  deviatious  from  propriety. 


The  curvature  of  the  outline  of  the  shaft  i*  supposed  P«ff.  I. 
to  have  been  given  from  some  refinetl  perception  which 
the  Greeks  might  have  had  on  the  subject  of  the  appa- 
rent diminution  of  objects  on  account  of  their  height 
above  the  eye;  and  Vitruvius  seems  to  think  that  it 
was  intended  to  correct  that  ap|>arent  diminution  in 
some  way  or  other.  The  Ri»man  author  doe*  not  ex- 
plain himself  U|K>n  thi*  subject.  t«ut  modern  artist*,  who 
entertain  the  same  opinion,  found  it  on  the  circum- 
stance, that  the  skies  of  the  shafts  of  columns  which 
are.  accurately,  either  cy  lindrical  or  conical,  from  some 
cause  with  which  we  are  ntit  well  acquainted,  assume, 
to  the  eye.  the  form  of  curves  whose  convexity  is 
toward  the  axis  ; this  appearance  conveying  an  idea  of 
weakness,  the  Ancients  might  have  attempt^  to  remedy 
il  by  giving  them  a convex  torm  on  the  exterior,  in 
order  to  make  llrem  apf>ear  conical,  li’  we  suppose  that 
the  Greeks  had  this  notion,  it  must  be  uwneil  that  they 
did  not  always  confine  themselves  to  the  mere  correc- 
tion of  the  concave  figtire  ; for  they  made  the  shafts  nf 
some  of  their  columns,  a*  those  in  the  Temple*  at 
Pieslnm,  to  curve  .so  much  a*  to  appear  very  sensibly 
convex  ; and  this  inclines  u«  to  favour  another  opiiiiun, 
which  in,  that  the  curvature  of  the  profile  was  merely  an 
imitation  of  the  lorms  of  certain  tree*. 

TIse  apparent  concavity  of  the  conical  shaft  of  a 
column  is  a fact  of  general  ohsenration,  but  it  is  at  va- 
riance with  the  form  determined  by  the  rules  of  perspec- 
tive. and  no  satisfactory  reason  has  yet  been  assigned 
for  it.  The  opinion  at  present  received  is,  that  it  may 
be  the  result  of  an  erroneous  judgment  which  the  mind 
makes  of  relative  magnitude,  when  bodies  of  different 
sizes  are  presented,  at  the  same  time,  to  the  eye : thus 
the  entablature  and  slylobata  of  a building  produce  per- 
ceptions of  magnitude  which  cause  the  smaller  object 
between  them,  nis.  the  shaft  of  the  column,  to  appear 
lets  than  H is  in  rcntiiy.  This  explanation  ia  liable  to 
some  objections,  and  we  venture  to  suggest  (he  folluw- 
ing.  which  has  the  advantage  of  being  lex*  .Metaphysical. 

When  we  direct  the  axis  of  the  eye  to  Uie  middle  of  a 
tali  column,  the  organ  accommodates  itself  to  the  dis- 
tance of  that  part  of  the  object  in  order  to  obtain  dis- 
tinctness of  vision,  and  then  the  oblique  pencils  of  light 
from  the  upper  and  lower  parts  of  Uie  column,  do  not 
so  accurately  converge  on  the  retina ; hence  arises  a 
certain  degree  of  obscurity,  which  always  produces  a 
perception  of  greater  magnitude  than  would  be  pro- 
duced by  the  same  object  if  seen  more  distinctly.  'I1ie 
satne  explanation  may  serve  to  account  for  the  well- 
known  fact,  that  the  top  of  an  undiminished  pilaster 
appears  so  much  broader  than  the  body  of  its  shaft ; to 
which,  in  this  case,  maybe  added  some  prejudice  in  the 
mind,  caused  by  our  more  ftequetiily  conteinplatiug 
other  objects,  as  trees,  which  taper  towards  their  upper 
exiremiiies. 

Vitruvius,  in  the  lid  Chapter  of  the  llld  Book,  con-  AppvrrPt 
siders  that  the  diameters  of  columns  at  the  angles  of  dismcier  uf 
buildings  appear  smaller  than  those  of  the  intermediate  volvnn*  «i 
columns  in  the  peristyle,  on  account,  as  be  says,  cd'  their 
being  more  surrounded  by  the  air ; that  is,  probably,  on  * 
account  of  the  columns,  in  one  case,  being  seen  against 
a bright  ground,  and,  in  the  other  case,  agait;st  U»c 
walls  of  the  building,  which  bring  behind  Ute  colonnade 
are  generally  in  shadow : ami,  in  order  In  compensate 
fur  this  Optical  diminuiion,  he  recommends  the  former 
columns  to  be  made  thicker  than  the  latter  by  of  a 
dkimeter.  ThU  rule  is,  no  doubt,  drawn  from  the 
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ArrKjut^  |i^neral  praclice  of  the  Greek  artisU,  who  in  the  Temples 
■«rr.  uf  Tlieseus  and  in  the  Parthenon  have  made  thecolunma 
at  the  anj^Iea  to  exceed  in  diameter  the  inierinediale 
columns  by  ^and  a diameter  retpectively.  Vitru> 
viua  alito  directa  that  the  columns  iMHween  the  uiitw 
belure  tlic  pnmaos  should  be  lesa  in  diameter  than  those 
of  the  peristyle*  or  colonnade  surrounding  the  Temple, 
fora  similar  reason.  Dut  there  is  a ditference  of  opinion 
among  modern  artists  concerning  the  apparent  magiii* 
tudes  of  columns  which  are  seen  against  a bright 
grminri ; to  some  eyes  they  appear  larger  than  those 
B4  en  against  a dark  ground,  though  (he  fonner  is  con- 
sidered as  the  more  general  case,  and  these  opposite 
deceptions  admit  of  explanation  from  Optical  prinetpies. 
Roth  opiniona  may  be  confirnted  by  the  practice  of  the 
Ancients,  since,  though  it  wa-s  generally  the  case,  they 
did  not  always  make  the  angular  columns  thicker  than 
the  others;  and  in  the  Temple  of  Minerva  u(  Syracuse, 
the  columns  of  Uie  pronaos.  which  must  have  been  seen 
against  a dark  ground,  are  thicker  than  those  which  sur- 
round the  Temple,  contrary  to  the  precept  of  Vitruvius, 
and  to  what  we  observe  in  many  other  buildings. 

Other  reasons  may  be  oflered  to  jiisify  these  rules 
of  Vitruvius ; first  the  angular  columns  should  lie 
thicker  than  the  others  in  order  to  give  them  more 
strength,  where  greater  strength  is  required  ; secondly, 
the  columns  between  the  ants  should  be  more  slender 
than  those  of  the  peristyle,  not  only  l>ecause  they  have 
less  weight  to  support,  but  al.HU,  because  they  nill 
thereby  have  a greater  apparent  <liMance  in  pers[>ective. 
It  may  be  observed  here  that  these  interior  columns 
were,  by  the  Ancients,  placed  not  exactly  op(Kiaiie  tlitr^e 
of  that  part  of  the  peristyle  which  wus  in  front,  in  order 
that  they  might  not  be  entirely  concealed  by  the  latter. 
Threpiaij.  TIte  ardiitrave  is  plain,  and  ita  face  is  situated 
tiumof  nearly  vertically  over  the  circumference  of  the  foot 
•fchitrsve.  column,  though  some  examples  exist  in  which 

this  is  not  the  case;  in  Uie  Portico  of  Philip,  the 
face  of  the  architrave,  if  produced  downward,  would 
cut  the  front  of  the  shaft  ot  the  column  about  the  mid- 
dle of  its  height;  and,  in  the  Temple  at  Psatum,  it 
stands  over  the  circumference  of  the  top  of  the  shad. 
Above  the  facia  of  the  architrave  is  a plain  rectangular 
fillet  which  serves  to  mark  the  separatioa  of  this  mem- 
ber from  the  frize. 

‘HtexoDho-  It  seems  to  have  been  the  intention  of  the  Greek 
rusoriruc.  artists  to  consider  the  exterior  facts  of  the  triglyphs  as 
coinciding  with  the  general  face  of  the  frize,  and  to  con- 
sider the  metopes  as  sunk  within  it ; for  in  the  best  ex- 
amples of  tlie  Order,  such  as  the  Temples  of  Theseus 
and  of  Minerva,  at  Athens,  the  faces  of  the  triglyphs  are 
ill  a vertical  plane  coinciding  with  that  of  the  architrave 
nearly,  and  the  n«etopes  arc  in  a plane  parallel  to  that 
of  tlic  architrave,  and  distant  from  it,  towards  the  axis, 
about  une-twentieth  of  the  diameter  of  the  column. 
There  are  some  exceptions,  however,  to  this  dispositioti ; 
for  in  the  Temples  at  Selinus  and  at  .£gesta,  in  Sicily, 
and  of  Apollo  at  Delos,  the  faces  of  the  metopes  are  iu 
(he  same  vertical  plane  as  that  of  the  architrave,  and 
those  of  the  triglypbs  project  before  iL  The  breadth  o( 
the  triglyph  is  nearly  an  arithmetical  mean  between  half 
the  upper  and  half  tlie  lower  diameter  of  (he  column, 
and  is  divided  into  three  vertical  parts,  each  of  which, 
called  by  the  Greeks  merot,  is  formed  into  three  sides, 
of  which  one  is  parallel  to  the  front,  and  the  others 
make  angles  with  H equal  to  those  between  the  sides  of 
a regular  octagon,  su  that  there  are  left  two  channels 


l>r(ween  the  three  parts;  the  middle  of  a (riglyph  is  IVi  I. 
made  !o  correspond  wilh  (he  axis  of  each  column,  hut 
the  exterior  edges  of  the  two  extreme  triglyphs  are  placed 
close  to  the  extremity  of  the  fnze.  This  may  lie  cun- 
hidered  universal  in  the  Grecian  Doric  Order;  the 
only  exception,  perhaps,  bciug  in  the  hexastyle  Temple 
at  PcMum,  where  the  centres  of  the  extreme  triglyphs 
correspond  with  the  axis  of  the  columns  at  the  engles. 

The  metopes  are  nearly  equal  in  breadth  to  the  height 
of  (he  frize ; consequently  they  ure  nearly  of  a square 
form,  thuiii;li  the  practice  is  not  universal ; and  this 
equality  of  breadth,  together  with  the  dis{M>si(ion  just 
mentioned,  of  the  extreme  (riglyphs  is  the  cause  why  the 
interval  of  the  two  columns  nearest  to  each  augle  of  the 
building  IS  always  less  than  that  lietween  any  two  of  the 
other  columns.  On  the  flanks  of  the  building,  as  well 
as  on  the  front,  a (riglyph  U placeii  close  lo  the  angle,  so 
that,  at  each  angle,  two  triglyphs  come  together;  a 
circumstance  which  is  at  variance  with  the  idea  that  the 
trigivphs  repre.sent  the  ends  of  lieains  placed  acmss  the 
building,  since  two  such  beams  could  not  have  their 
extremities  visible  on  both  faces,  as  has  been  l>eri>re 
observed. 

Au  opinion  has  been  entertained  that  the  Grt>ek  Disinbgiiun 
artists  aimed  at  perfect  regularity  in  the  dimen$jons and  tbetn- 
diaposition  of  the  triglyphs  and  metopes  RikI,  c»m»c- 
quently,  in  the  magnitude  of  the  intercolumniatiuns, 
which  were  limited  by  the  necessity  of  having  a Iriglyph 
to  correspond  with  each  column,  and  either  one  or  two 
over  each  interval  between  the  columns.  It  has  been 
supposed  that  those  persons  coii'*idered  it  indUpensahle 
that  the  brefidih  of  the  triglyphs  should  br  invariably 
equal  to  half  a diameter  of  the  column,  and  that  the 
metopes  should  be  perfect  squares.  In  consequence  of 
this  opinion,  no  small  embarrasisment  has  been  felt  lu 
disinbuting  the  several  parts  of  an  edifice  which  was  to 
be  constructed  according  to  this  Order ; and  the  forma- 
tion of  a Doric  design,  in  which  all  the  conditions  shall 
be  fulfilled,  has  been  considered  as  a Mathemulica)  pro- 
blem of  great  intricacy.  But  the  works  of  the  Greek 
Architects  do  not  indicate  that  any  such  perfect  regula- 
rity was  attained  in  practice.  The  iriglyph  at  the  angle 
IS  frequently  made  wider  than  the  others;  and,  in  the 
most  superb  building  of  antiquity,  the  Parthenon  itse>f* 
all  the  metopes  are  not  complete  square^;  the  three  of 
them  nearest  to  each  extremity  of  the  front  having 
greoter  breadth  than  heiglit,  in  order,  no  doubt,  to  gain 
a small  increase  in  the  corresponding  inlercolumniations, 
for  the  convenience  of  persona  passing  between  the 
columns.  In  some  of  the  ancient  Grecian  Temples,  it 
appears  that  the  spaces  between  the  triglyphs  remained 
unclosed;  in  proof  of  this  It  has  been  observed  Chat  in 
the  Iphi^enia  in  Tauru  of  Euripides.  Pyladcs  proposes 
to  Orestes  to  enter  the  Temple  throu^  those  spaces. 

These  apertures,  which  must  liave  been  in  U>e  eiitabla* 
tun.  over  the  walls  of  the  cella,  were,  probably,  as  is 
observed  by  Lord  Aberdeen,  for  the  purpose  of  giving 
light  nr  air  to  the  interior ; or  it  might  be  that  tlie 
Temple  was  left  in  an  unfinished  state. 

It  has  been  shown  that  the  Doric  frize  in  sometimes 
ornamented  with  sculptured  figures ; and  of  these  the 
best  specimens  are,  perhaps,  found  in  the  Temples  of 
Titetcus  and  of  Minerva  at  Athens.  One  peculiarity  in 
the  design  of  the  Greek  sculptured  frizes  deserves  lu  be 
noticed,  viz,  that  where  sitting  figures  are  introduced, 
the  heiglit  of  them  is  equal  to  that  of  the  standing 
figures,  so  that,  if  the  foraer  were  to  rise  from  tbcir 
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ArcKiiM-  seats,  they  could  not  be  contained  in  the  frixe ; this  was 
ture.  probably  done  to  avoid  leaving  unoccupied  that  part  of 
the  frixc  which  would  be  above  tlie  hc^  of  the  sitting 
figure.  A proof  Uiat  in  sculpture,  as  well  as  in  Archi- 
tecture, the  Greeks  sometimes  sacrificed  Truth  and 
Nature  to  the  production  of  a rich  elfect. 

The  comna  Above  the  frize  is  a course  of  masonry  which  seems 
or  comicv.  (f,  support  the  corona,  and,  on  that  account,  is  called 
tlie  b^-moulding  of  that  member ; it  is  generally  divided 
horizontally  into  two  facia,  both  of  which  project  be- 
yond the  faces  of  the  metopes  and  triglyphs,  being 
broken  vertically,  at  intervals,  so  as  to  form  such  pro- 
jections; and  tb^e  parts  whidi  are  immediately  almve 
the  triglyphn  are  called  the  capitals  of  those  ornaments. 
The  corona,  properly  so  called,  which  forms  tlie  prin- 
cipal member  of  the  cornice.  U a course  of  masonry 
placed  above  the  bed-moulding  ; and,  from  a mean  of 
several  examples  of  this  Order,  we  find  that  its  projec- 
tion frum  the  axis  of  the  column  is  equal  to  0.S82  of  a 
diameter  of  the  column,  or  0.426  of  a diameter  from  the 
face  of  the  frize  or  of  the  architrave.  Tlie  soffit,  or  under 
surface  of  the  corona,  is  generally  formed  in  an  inclined 
plane  both  on  the  faces  and  flanks  of  the  building,  the 
ooter  extremity  being  the  lowest.  The  mulutes  are 
thin  plates  applied  to  the  soffit  of  the  corona,  both  over 
the  triglyphs  and  over  the  middle  of  the  metopes  ; they 
are  of*a  rectangular  form;  their  length.  In  the  direction 
of  the  face  of  the  building,  U equal  to  that  of  the  capital 
of  the  triglyph,  and  their  breadth  equal  to  the  projec- 
tion of  the  corona  Iwyond  that  capital.  Prom  their 
under  surfaces  are  suspended  three  rows  of  conical  or 
cylindrical  nr  sometimes  tmchnidal  gutts,  or  drops,  each 
row  being  parallel  to  the  face  of  the  building  and  con- 
taining six  drops.  One  row  of  lumilar  drops  is  attached 
to  the  under  surface  of  a block,  to  which  the  name  of 
regv/a  is  given,  and  which  is  placed  under  each  (riglyph 
against  the  face  of  the  architrave. 

Over  the  front  and  rear  fac*es  of  the  building,  a fillet 
or  some  small  moulding,  above  the  plain  face  of  the 
horizontal  corona,  forms  the  termination  of  the  Order: 
the  inclining  sides  of  the  pediment  consist  each  of  a 
plain  member  similar  to  the  corona  with  a fillet  above, 
and  over  this  is  a large  moulding,  generally  in  the  form 
of  a cymatiiim,  hut  sometimes  an  echinus,  which 
lidng  the  crowning  member  of  the  building,  has  the 
name  of  epitithedas.  This  moulding  in  some  cases, 
perhaps,  returned  along  both  fianks  in  horizontal  direc- 
, tions,  and.  consequently,  formed  the  summit  of  the 
Order  on  those  parts ; but,  in  the  Parthenon  it  only  ex- 
tends a little  way  on  each  flank  and  terminates  in  a lion's 
head.  Over  the  cornice  of  the  flank  is,  in  this  case, 
a row  of  flenrons,  at  intervals  from  each  other,  extending 
from  front  to  rear  of  the  building. 

The  fillet,  or  the  curvilinear  moulding,  at  the  upper 
part  of  the  corona,  has  its  under-stirface  generally  exca- 
vated so  as  to  form  a bird's-beak  ; thU  practice  was,  pro- 
liably,  in  some  measure  intended  to  prevent  the  rain 
from  the  upper  part  of  the  building  flowing  down  up<m 
the  part  below ; but  it  is,  besides,  supposed  to  have 
been  dictated  by  the  wish  to  produce  a great  contrast 
between  the  light  and  shade,  in  preventing  any  reflected 
light  from  falling  upon  the  part  in  shadow,  which, 
a^rward.  arriving  at  the  eye,  would  diminish  the 
obscurity. 

respect  to  the  ante  pilasters,  in  the  0oric  Order, 
piUsMfs.  Greek  examples,  ihst,  except  where 

the  pilasters  are  placed  on  (he  pavement  of  the  Temple, 


which  is  higher  than  that  of  Uie  peristyle,  the  pilasters  p»rt  I 
are  of  the  satne  height  as  the  columns  of  the  peristyle  ; 
they  are  rather  less  in  breadth  than  the  diameters  of 
(hose  columns,  and  the  breadths  at  top  and  bottom  are 
equal,  Instead  of  an  echinus,  similar  to  those  of  the 
capitals  of  the  columns,  there  are,  in  some  examples, 
three  plain  facie  formed  at  the  (op  of  il»e  pilaster,  of 
which  (be  upper  one  projects  over  the  shaft  about  half 
8!«  much  as  the  abacus  of  a column  projects  over  the 
tup  of  its  shaft,  and  its  undcr-surfoce  is,  usually,  ex- 
cavated upward  so  as  to  form  a grodve  along  the  face 
and  flanks  of  the  pilaster  In  other  examples,  as  in  the 
Athenian  Temples,  the  upper  facia  la  formed  in  mould- 
ings the  sections  of  which  are  curvilinear,  and  the  under- 
surfaces of  some  of  these  ore  also  excavated  upward  so 
as  to  give  to  the  mouldings  the  hirdVbeak  form.  The 
thickness  of  the  ants  pilasters  in  flank  is  about  equal 
lo  half  the  diameter  of  the  columns  in  tbe  same  build- 
ing ; greater  thickness  than  this  would  have  made  (hem 
apt>ear  too  heavy. 

'fhe  pilaHters  being  of  equal  breadth  at  lop  aud 
bottom,  while  the  columns  diminish  In  diameter  upward, 
it  is  evident  that  if  the  former  were  equal  in  breadth  to 
the  lower  part  of  the  column,  they  would  appear  larger 
than  the  columns;  and  this  effect  would  ^ increased 
when  the  pilasters  were  viewed  obliquely  on  account  of 
the  diagonal  breadth  being  larger  than  that  of  (be  face. 

These  circumstances  justify  tbe  rule  given  by  Vitruvius, 
and  which  the  Greek  artists  have  uniformly  inhered  to  ; 
rts.  to  make  the  breadth  of  the  pilaster  rather  lesa  than 
the  diameter  of  the  column  adjacent  to  it,  for,  by  so 
doing,  they  both  appear  to  the  eye  of  equal  magnitude. 

In  contemplating  the  examples  that  remain  of  this  Uscertsin 
Order,  in  Greece  and  Sicily,  we  fir»d  that  its  proportioDS  sstinsM  of 
were  various  in  respect,  first  to  the  ratio  iMlween  the  ^sou- 
height  of  the  column  and  its  diameter  j secondly,  to  the 
degree  of  diminution  of  the  shaft;  thirdly,  lo  the  ratio  ihJ!ryr</ 
between  the  height  of  the  capital  and  tbe  diameter  of  portiost. 
tbe  column,  and,  lastly,  to  the  height  of  the  entablature. 

Various  efforts  have  been  made  to  determine  the  degree 
of  antiquity  of  any  example  by  the  proportions  of  the 
columns  in  some  or  all  of  these  respects;  but  the  only 
thing  certmn  is,  that,  in  general,  the  oldest  columns  are 
those  (he  heights  of  which  are  the  least  multiples  of  the 
diamelem  of  their  shafts ; the  other  conditions  are  too 
variable  to  sene  for  the  establishment  of  a general  law. 

Tbe  practice  of  embellishing  the  Grecian  Doric 
Temples  by  painted  ornaments,  may  be  inferred  from  the 
description  we  have  given  of  those  on  the  Parthenon  ; 
and  we  have  only  to  add  that  this  practice  seems  to 
have  been  very  general.  Tbe  traces  of  the  paintings 
are,  now.  nearly  obliterated,  but,  from  what  has  been 
discovered,  it  is  evident  that  the  greatest  pains  have  been 
taken  in  executing  the  outlines  of  the  ornaments,  which 
have  been  drawn  by  masterly  hands.  We  cannot,  how- 
ever, avoid  contrasting  this  species  of  embellishmeot 
with  that  executed  in  ^e  marble  itself ; tbe  former  baa 
long  since  vanished,  while  the  latter  remains  an  eternal 
monument  to  tbe  talent  of  the  artist. 

From  the  examples  that  have  been  given  of  Temples  Oeaerai 
constructed  by  the  Greeks  according  to  the  Ionic  pnmorti«>ni 
Order,  we  perceive  that  tbe  easentitj  forms  remain 
nearly  tbe  same  as  those  of  the  Doric  Order,  but  that 
the  difference  in  the  proportions  of  the  column  and  en- 
tablature is  considerable.  In  order  to  make  the  com- 
parison with  more  facility  we  subjoin  a Table  similar  to 
that  which  has  been  given  for  tbe  Doric  examples.  'Die 
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Aiehitac*  ^iDCiiiiioQS  9Tt  10  Eng^Ush  feel,  end  (he  height  of  the  epitithedes  is  not  included  in  (bet  of  the  comice.  Pvt  L 


Naotei  »f  Ediiicet. 
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Minerva  Polias  at  Athens. . . 

..  22.76 
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2.217 
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5 513 

Erectheus  at  Athena 

..  19.8 

1.833 
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2.317 

I.9S3 

2.084 

1.98 

0.871 

4.935 

Temple  on  theliyssus  near  Athena  12.7b9 

1.014 

0.S89 

1.783 

I.M7 

1.&44 

1.472 

0.484 

S.600 

Batei  of 

ihe  loaw 
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By  taking  e mean  of  these  examples,  we  Amt  that 
the  height  of  iIjc  columns  is  6.95  times  the  diameter  of 
the  lower  part  of  (he  shaft,  which  U a much  higher 
ratio  than  was  found  to  subsist  in  the  Doric  Order.  A 
new  member  is  introduced  ; vis,  the  base  of  the  column, 
the  height  of  which  is  about  equal  to  half  a diunieter  ; 
the  capital  is  altered  in  fonn  fruiii  that  of  the  Doric 
Order,  though  not  in  proportion.  Tne  mean  lieight  of 
the  entablature,  not  including  the  epitithedas,  is  ^ of 
the  height  of  the  column,  or--  of  the  height  of  the 
whole  Order.  The  heigtiis  of  tlie  architrave  and  frixe 
are  nearly  equal  to  each  other,  os  in  Uie  farmer  Order, 
but  that  of  the  comice  U about  one  third  of  either  of 
these,  or  one-seventh  of  the  whole  height  of  the  enta- 
blature. From  all  which  it  follows  that  the  general 
effect  of  this  Order  is  considerably  lighter  than  that  of 
the  Doric. 

In  the  Temple  of  Erectheus,  and  In  thrit  on  the 
llyssus,  the  bases  of  the  columns  consist  of  two  tori, 
of  a semicircular  form,  separated  from  each  oUier  by  a 
scotia,  with  plain  fillets  above  and  below;  the  lower 
torus  resu  immediately  upon  the  pavement,  or  upon  a 
step  which  serves  as  a general  plinth  for  all  the  columns 
of  the  building,  and  the  upper  fillet  is  joined  to  the 
shaA  by  a curve,  concave  outwards,  called  the  apopk^f. 
In  the  bases  of  the  columns  of  the  Erecthcum,  the  fillet 
above  and  below  the  upper  torus  projects  only  as  far 
from  the  axU  of  the  column  as  the  centre  of  the  curva- 
ture of  the  torus ; but,  in  the  Temple  on  the  IlyMus,  the 
fillet  below  the  upper  torus  projected  as  much  as  the 
extremity  of  the  cur/ature  of  the  toms  itself.  I1ie 
fillet  below  the  scotia  falls  vertically  over  the  centre  of 
the  lower  torus,  but  iU  projection  is  greater  in  the 
Temple  of  Minerva  Polias  than  in  that  on  the  llyssus, 
and,  ou  that  account,  the  base  of  the  farmer  possesses 
greater  elegance.  In  the  Temple  of  Minerva  Polias, 
the  thicknesses  of  the  upper  torus,  the  scotia,  and  the 
lower  torus  are.  nearly,  in  the  ratios  of  the  nombers  6, 
7,  and  6 respectively,  and  the  lower  torus  projects,  from 
the  axis  of  the  column,  as  much  more  than  the  upper 
torus  as  is  about  equal  to  iU  thickness;  while,  in  the 
Temple  on  the  llyssus,  the  projection  was  not  above 
half  as  much,  and,  on  this  account  also,  perhaps  we 
may  be  allowed  to  prefer  the  former.  Bases,  consisting 
of  such  members  as  wc  have  described,  are  all  called 
Attic,  though  they  seem  to  have  been  used,  indifferently, 
both  at  Athens  and  in  Asia.  The  bases  of  the  Ionic 
coUiraoB.  belonging  to  the  Asiatic  Temples,  are,  in 
general,  &r  from  possessing  the  elegance  of  fonn  which 
characterises  those  belonging  to  the  Temples  of  Athens : 
in  the  Temples  of  Minerva  PoUas,  at  Priene,  and  of 
Apollo  Didymaus,  at  Miletus,  the  lower  part  of  the 
base  of  the  coliiinn  consists  of  three  double  astragals, 
separated  from  each  other  by  two  small  scotie,  and, 
above  these,  is  a Urge  torus,  nearly  equal,  in  height,  to 
all  the  rest  of  the  base,  and  seeming  to  crush  the  small 
mouldings  below. 

Ill  the  Greek  bases  the  mnultbii  's  sometimes  are, 
and  sometimes  are  not,  urnameuted  with  sculpture.  In 


the  Temple  of  Minerva  Polias,  at  Athens,  the  upper 
torux  is  enriched  with  what  is  called  a gnilloche ; in 
the  Temple  of  Krectheus  and  that  on  the  llyssus.  it  is 
fluted  hmizmiully  : but  this  latter  method,  by  cutting 
the  profile  of  the  principal  moulding  into  a great  num- 
l»er  of  minuic  parts,  destroys  the  diaracrter  of  the  whole, 
and  is,  perhaps,  not  to  be  considered  as  the  most  happy 
refinement  adopted  hy  tliat  ingenious  people. 

The  diminution  of  the  shaA,  or  the  difference  between  Tfae  *hiA. 
its  upper  and  lower  diameters,  is  equal  to  about  one- 
sixth  of  the  latter,  or  the  difference  between  the  upper 
aud  lower  srniidiametcrs  is  ^ of  the  whole  length  of 
the  shaA,  (taking  the  mean  dimensions  of  the  principal 
columns  nf  this  Order  in  existence.)  Consequently,  the 
diminution  in  the  Icmic  Order  is  much  less  than  in  the 
Doric.  A section  of  the  sbaA,  through  the  axis,  has  its 
•ides  gently  curved,  and  the  surface  of  the  shaA  is 
channelled,  longitudinally,  in  twenty-four  or  thirty 
flutes,  of  a semicircular  or  semielliptical  form,  and  a 
plain  fillet,  equal  in  breadth  to  about  a sixth  part  of 
the  breadth  of  a channd,  is  leA  between  every  two 
channels. 

In  (his  Order,  the  capitals  are  distinguished  by  rtiecspiul. 
volutes, the  planes  of  which  are  parallel  to  that  face  of  the 
building  before  which  they  aland,  except  in  the  capital 
on  the  column  at  each  angle  of  tlie  building,  which  has 
volutes  on  both  the  exterior  face<«  of  the  capital ; and, 
in  order  to  give  symmetry  to  the  two  sides  of  each  face, 
the  volutes  which  meet  at  the  exterior  angle  are  formed 
obliquely  to  the  faces ; for  this  purpose  a projection  is 
made  diagonally  at  that  angle,  of  such  extent  that  the 
horizontal  distance  of  its  extremity  from  the  centre  of 
the  column,  in  a plane  parallel  to  the  face  of  the  b«iihl- 
ing.  is  equal  to  that  of  the  volute  at  the  next  angles  of 
the  capital.  I1ie  volutes  U'ing  formed  on  each  side  of 
this  diagonal  projection,  the  two  exterior  faces  of  the 
capitals  on  the  columns  at  the  angles  are  similar  to  each 
other,  and  to  the  front  of  the  capitals  of  the  other 
columns:  by  this  ingenious  contrivance,  the  Greek 
artists  avoided  the  tlefecl  of  presenting  (hr  profiles  of 
the  volutes  of  the  angular  columns  on  the  side  faces  of 
thrir  buildings.  'Die  spiral  curves,  or  ballhei,  com- 
posing the  volute.  are  double  nr  triple;  the  principal 
one  springs  from  tinder  each  extremity  of  the  face  of 
the  abacus,  and  bends  downward,  while  the  others  hang 
in  festoons  on  the  face  of  the  capital,  between  the 
volutes. 

The  top  of  the  sliaA  of  the  column  is,  sometimes, 
surrounded  by  an  echinus,  posting  behind  the  volutes, 
and  having  Its  surface  sculptured  with  figures  repre- 
senling  oves  and  darts  ; below  this  is  un  astragal,  and 
the  hypotrachelion,  between  the  echinus  and  astragal, 
is  ornamented  with  delicate  sculpture.  Each  side  face 
of  the  volutes  presents  the  appearance  of  two  frusta  of 
irregular  cones,  joined  together  in  the  middle,  and  sur- 
rounded by  rings ; and  the  abacus,  instead  of  being 
prismatic,  as  in  the  Doric  columns,  has  each  of  its  four 
faces  mouldeii  in  the  form  of  a cymatlum. 

The  architrave  ia  eiiher  plaiu  in  front,  or  it  is  divided  Tbe  «ou- 
iulo  two  or  more  lad«,  of  which  each  projects  over  the  bUiurc. 
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Af  ^itM<  me  below  it  The  frize  and  corona  arc  cither  plain  or 
sculptured;  and  the  Sandu  which  separate  the  archU 
tra?e  from  the  frize.  and  the  latter  from  the  cornice,  are 
formed  in  moulding,  which,  also,  are  generally  adorned 
with  Kcuiptiire.  In  some  examples,  as  in  the  Temple 
of  Minerva  Polias  at  Prietie,  there  i»  a row  of  dentels 
immediately  above  the  frize,  and  over  these  comes  the 
mouldin(f  which  forms  the  bed  of  the  corona.  In  this 
situation,  we  must  consider  the  dcr.teU  as  represeiitini; 
the  extremities  of  the  smaller  jutatM.  [>laced  ab>ove  the 
timbers  of  the  frize,  to  support  the  covering  of  the  roof. 
Ibe  soffit  of  the  corona  is  excavated  so  as  to  form  an 
inverted  chann^*),  in  a direction  parallel  to  the  face  of 
the  building,  and  occupying  nearly  the  whole  breadth  of 
the  soflit;  this  was,  probably,  intended  to  prevent  the 
rain  which  fell  on  llie  roof  from  running  down  the  en- 
tablature. The  lower  extremity  of  the  face  of  the 
corona  is  in  a horizontal  plane  passing  through  the  foot 
of  the  bed-moulding  of  the  cornice  ; cotiseiiueiitly,  the 
latter  ineml>er  is  cottcealed  from  the  view  by  the  pro- 
jecting cormia,  except  wheti  the  spectator  is  almost  cli»c 
to  the  building.  By  a mean  of  several  examples,  the 
projection  of  the  corona  isO.9  of  a diameter  ftsim  the  axis 
of  the  column,  and  0.41  of  a diameter  from  the  exterior 
of  the  frize.  An  epililhedas,  generally,  in  the  form  of  a 
cymatiiim,  hiiishes  the  entablature  on  ihc  inclining  sides 
of  the  pediment,  and,  sometimes,  it  is  continued  on  the 
horizontal  contices  of  the  flanks  of  the  building. 

The  antic  pilasters  employed  in  this  Orner  have 
p-l-utcn.  capitals  which  are  sometimes  similar  to  those  of  the 
columns,  but  wiUioiit  volutes;  in  other  cases  they  con- 
sist of  several  monldinga  either  plain  or  richly  sculptured. 
'I'heir  bases  are.  also,  generally,  simitar  to  those  of  the 
columns,  but  a remarkable  dtflerence  occurs  ia  t|ie 
bases  of  the  pilasters  at  the  Krectheum;  the  lower 
torus,  instead  of  being  smooth  or  cut  in  concave  flutes, 
is  formed  into  a number  of  astragal  mouldings,  like  a 
cluster  of  reeds  placed  in  a liorizontal  position.  The 
breadth.s  of  the  shafts  of  the  Ionic  pilasters,  like  those 
of  the  Doric  Order,  are  less  than  the  diameters  of  the 
columns,  ami  they  have  no  diminution. 

It  is  said  that  the  earliest  specimens  of  the  Ionic 
Order  of  columns  were  not  in  possession  of  that  which, 
afterward,  became  one  of  its  most  distingiiishiug  charac- 
ters ; viz.  the  volutes  in  the  capital ; and  this  strengthens 
the  opinion  that  the  Order  was,  originally,  nothing  more 
than  an  improvement  on  the  Doric,  by  making  its 
columns  more  slender  than  those  of  the  more  ancient 
Order,  and  by  giving  thuun  bases.  The  volutes  mintti, 
siih-sequently.  have  been  oddeil.  in  imitation  of  the  small 
branches  of  trees,  placed  about  the  capital  to  decorate 
the  Temple  ; for  these,  curling  under  the  angles  of  the 
abacus,  would  easily  lead  to  the  idea  of  a permanent 
ornament  like  that  in  question. 

Out  know.  *1^0  opinion  most  generally  received  among  the  an- 
tiquaries  of  the  present  day  is,  that  the  .^apit^  of  the 
columns  of  the  Corinlbian  Order  ia  an  improvement  on 

Or.if>r  some  of  those  which  crowned  the  massive  columns  of 
t Kgypt,  and  the  foliage  einployet!  on  the  latter,  certainly, 
in  some  cases,  resembles  that  which  adorns  the  former. 
But,  without  going  so  far  as  Egypt  fi>r  the  origin  of  this 
capita  , we  think  we  may,  with  equal  propriety,  consider 
it  as  an  extension  of  the  principle  exhibited  on  some  of 
the  columns  at  Pafstum,  the  capitals  of  which  very  much 
resemlile  vuses  placed  on  the  sterna,  and  surroumled  by 
the  leaves  of  plants  and  it  required  but  the  taste  of  a 
sculptor  of  the  best  days  of  Greece,  by  giTiug  height 


and  delicacy  to  a Doric  member,  thua  ornamented.  In  Part  I. 
produce  the  elegant  capital  which  adorns  the  Corinthian 
column.  However  this  may  he,  on  ac^unt  of  the 
small  number  of  examples  of  this  Order  remaining  in 
Greece,  and  the  uncertainty  we  are  in.  whether  these 
are  to  be  considered  as  correct  specimens  of  the  style 
adopted  in  that  Country,  we  think  it  advisable  to  post- 
pone the  general  de^ription  of  the  Order  till  we  can 
introdiii-e  it  into  our  account  of  the  Roman  Architec* 
ture,  of  which  it  forms  a distinguished  part.  The  few 
Greek  Corimhian  examples  which  can  be  refrrre*!  to, 
are  those  of  the  Tower  of  the  Windu,  the  Choragic 
Monument  of  Lysicrates  and  the  capital  of  a pilaster 
at  Eleusis.  See  plates  vi.  and  vH. 

Tile  hypKthral  Temples  of  the  Greeks  generally  fpprr  and 
contained  in  their  interior  two  tiers  or  Orders  of  columns  lower  ti«r^ 
placed  one  above  another;  but,  of  such  a dis|>osition 
the  only  remaining  example,  which  is  sufficiently  perl'ect 
to  allow  us  to  form  an  opinion  of  the  principles  on 
which  it  was  regulated,  is  the  great  Temple  at  Pcstum. 

Ill  that  edifice  the  columns  of  both  tiers  are  of  the  Doric 
Order,  and  similarly  proportioned;  a plain  architrave 
rests  on  the  abaci  of  the  lower  columns,  and  the  upper 
columns  are  placed  vertically  over  those  belo.v,  but  the 
height  of  the  former  is  equal  only  to  about  four-sevenths 
of  the  others.  We  learn  from  Pausanias  that  the 
Temple  of  Minerva  at  Tegea,  which  was  built  in  the 
XClVih  Olympiad,  (about  4UU  years  before  Christ,)  was 
adorned  interiorly  with  two  ruws  of  Doric  columns, 
surmounted  by  others  of  the  Corinthian  Order;  or,  as 
Lord  Aberdeen  supposes,  with  lotiic  columns  l>elow, 
and  Coriaihimn  columns  above.  Those  of  the  exterior 
peristyle  he  supposes  to  have  been  of  the  Doric  Order. 

Besides  the  Uiree  kinds  of  columns  which  have  been  Opioi*M»* 
just  described,  we  And.  in  that  division  of  the  triple  ctmccnimf 
Temple  at  Athens,  which  was  dedicated  to  Pandrosus,  o'lpm 
female  figures  employed  for  the  support  of  the  entabla- 
ture.  These  figures  are  called  Curyulktes,  and  it  has  **’ 
been  a subject  of  much  inquiry  how  Uie  human  figure 
was  first  employed  for  such  a purpose.  If,  as  Vitruvius 
intimates,  some  Grecian  artist  had  conceived  the  notion 
of  making  the  proportions  of  the  Doric  and  Ionic 
columns  ttie  same  as  those  of  the  human  figure  ; it  ia 
not  unreasonable  to  suppose  that  it  migfit,  also,  occur 
to  an  artist,  either  Grecian  or  Egyptian,  to  cut  the 
column  in  the  form  of  a man  or  woman  ; the  idea  of 
making  auch  figures  serve  for  the  iupport  of  an  en- 
tablature would  easily  originate  in  what  must  have  been 
tue  Miiljject  of  daily  ubscrvaiiun,  ciz.  the  application  of 
huuiaji  Kireiigiti  m iliv  bearing  of  burtneiia.  The 
sculpture  might,  at  first,  be  rude,  and,  {vertiiqis,  some  of 
the  earliest  examples  were  those  statues  which  Paiisa- 
nias  saw  in  Laconia,  consisting  of  shalU  of'  columns, 
on  which  a face  was  carved  for  the  capital,  and  feet  for 
the  base ; hut,  in  the  progress  of  Art,  such  figures 
would,  at  length,  he  brought  to  the  perfect  form  ex* 
hibited  in  the  female  slatut-s  first  mentioned.  But  so 
simple  an  account  of  the  origin  of  the  practice  of 
placing  human  figures  to  serve  as  capitals  was,  proba- 
bly, nut  agreeable  to  the  taste  of  Vitruvius,  and  he  has 
heightened  the  interest  of  the  subject  by  relating  the 
fuiluwing  circumstances  concerning  it. 

The  ill  habitants  of  Carya,  in  the  PeiopKmnesus,  having 
joined  with  the  Persians,  at  the  time  of  the  invasiun  of 
Greece,  the  cUy*  ader  the  invaders  were  driven  out  of 
the  Country,  was  taken  by  a combination  of  the  other 
Greek  Slates,  and  the  people  were  either  put  to  the 
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Artbiioc-  sword  or  mad«  stares ; to  )i«r|>eluatc  their  dis^ace. 
turr  these  statues  were  em{>K)ycd  in  Ute  buildings  of  Greece, 
and  represented  ibeir  women  in  the  condition  of  bearers 
of  burthens.  Again,  Vitruvius  assertn  that  mate 
tigures  in  the  Persian  costume  were  employer),  in  a 
similar  way.  in  a Portico  erected  at  Sparta,  after  (he 
battle  of  Platea,  to  solemnize  the  victory  gained  by 
Puusanias  the  s«)ii  of  Cleombrotus,  over  a large  army 
of  Persiunx.  Xow  (here  is  nothing  to  disprove  this 
latter  slury,  but  we  must  not  suppose  that  male  figures 
were  tlien  first  employed  for  the  support  of  an  en- 
tablature ; since  we  find  Uiat  in  KgV]>t  the  same  prac- 
tice existed  from  a period  which,  there  is  every  reason 
to  believe,  is  miK:h  more  ancient  than  that  of  the  Persian 
war  in  Greece. 

With  respect  to  the  female  figures,  the  account  given 
by  Vitruvius  of  their  origin  falls  to  the  ground,  as,  in 
an  inscripiion  Itrought  from  Alhenn  by  Dr.  Chandler, 
and  containing  a description  of  this  Temple,  the  figures 
are  called  voV«<,  or  virgins;  whence  Lord  Aberdeen 
concludes  that  they  were  intended  to  reprenent  the  young 
ladies  employed  in  the  celebration  of  the  Panatheiiaic 
Festival,  whu  were  selected  Iruiii  the  best  families  of 
Athens.  Mr.  Gwitl,  in  his  Paper  on  Uie  origin  of  the 
Caryatides,  and  in  his  edition  of  Sir  William  Chambers’s 
Ar^iitxiurty  shows  that  they,  originally,  represented 
the  virgins  who  celebrated  tlie  worship  of  Diana ; this 
Goddess  was,  sometimes,  called  C'aryalis,  either  from 
the  nut-tree,  into  which  Bacchus  transiormeil 
Cary  a,  one  of  the  daughters  of  Dion.  King  of  Laconia, 
or  from  the  fact  mentioned  by  an  old  commentator  on 
Statius;  riz.  that  some  virgins  who  were  celebrating  thn 
rites  of  Diana,  being  (lireatetied  with  danger,  took 
refuge  under  (he  branches  of  a nut-tree : the  same 
commentator  adds,  that  a Temple  in  honour  of  Diana 
Caryatis  was,  afterward,  erected  on  tiie  spot,  to  com- 
memorate the  event. 


CHAPTER  VIIL 

Conslructioit  o/  the  GVeiian  RuUding*. 

Specie*  of  We  know  but  little  of  the  mechanical  disposition  of 
materials  in  the  Greek  buildings;  nil  that  we  can 
lU^Gree^f.  being  derived  from  the  short  account 

given  by  Viinivius  in  the  Vlllth  Chapter  of  the  lid 
Book,  and  from  the  information  of  those  travellers  who 
have  hud  opportunities  of  ex  .mining  the  remains  of  the 
edifices  we  have  described. 

Difierent  kinds  of  wails  appear  to  have  been  con- 
structed by  the  Greeks ; one  of  these  is  called  by  Vitru- 
vius inrerhm,  and  he  says  it  is  the  most  ancient,  but, 
from  the  obscurity  of  his  description,  there  is  great 
doubt  concerning  its  nature;  some  thinking  that  the 
bricks  or  stones  were  placed  irregularly,  without  regani 
to  either  vertical  or  horizontal  courses ; others,  and  their 
opinion  seems  the  most  probable,  (hat  the  materials 
were  dwposed  in  horizontal  courses,  but  that  care  was 
not  taken  to  make  Uic  vertical  junction  of  every  two 
bricks,  in^ch  horizontal  course,  fall  between  the  masses 
of  two  bricks  in  the  courses  immediately  above  and 
below  (hem. 

He  describes  the  stone  walls  of  the  Greeks  m of  three 
diflerent  kinds:  the  first,  called  wodomum,  ha.s  its 
horizontal  courses  of  equal  thickness ; the  second,  called 
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pxrud/vodomum.  has  the  courses  of  unequal  thickness ; Psrtl. 
and  he  considers  both  these  kinds  of  wall  as  possessing 
great  durability.  It  does  not.  however,  ap[>ear  whether 
the  Greeks  always  used  smooth,  squared  stones  in 
masonry  of  these  denominations,  or  whether  the  same 
names  were  applied  to  it  when  the  materials  were 
roughly  hewn,  'fhe  third  sort  ia  called  emptreium,  and 
conxists  of  two  thin  walls  of  squared  stone  at  a certain 
distance  from  each  other,  (he  interval  between  them 
being  filled  with  flints  or  rubble  stones:  these  were 
disposed  cnrefully,  perhaps  in  horizontal  courses,  at 
Ica^-t  so  (hat  the  vertical  joints  in  any  two  courses  were 
not  coincident ; and  by  this  means  the  whole  was  united 
firmly  together.  The  Greeks  also  placed  bond-stones, 
which  they  called  dmfonri,  at  intervals,  stretching  quit* 
throu^  the  wall,  from  one  face  to  the  other,  and 
serving  to  increase  the  stability  of  (he  work,  niecom- 
inenialurs  on  Vitruvius  are,  however,  divided  in  opinion 
concerning  these  walls,  and  some  think  that  the  Greek 
isodomum  and  pseudismlomum,  were,  at  least  in  some 
cases,  of  the  kind  just  now  called  emplectum. 

The  walls  built  by  Epaminondas  about  the  city  of 
Messene  still  remain  in  part,  and  these  are  particularly 
worthy  of  remark,  because  they  afford  an  ancient  ex- 
ample of  that  mode  of  building,  described  by  Vitruvius 
under  the  name  of  emplectum.  'Fhe  entrance  leads  to 
a circular  court  63  feet  in  diameter,  in  the  interior  sur- 
face of  which  are  tw*o  niches  of  rectangular  forms  both 
on  the  plan  and  elevation,  with  projecting  sills  and 
cornices.  On  the  side  of  the  court  op|)ositc  this  en- 
trance is  an  interior  one  which  is  divided  into  three 
parks  by  two  pier*  of  masonry.  TTie  exterior  entrance 
¥ras  probably  flankcri  by  two  square  towers,  of  which 
(he  foundations  remain  ; from  these  proceeded  the  walls 
of  the  city,  which  were  strengthened  at  intervals  by 
square  and  semicircular  towers ; the  fonner  about  20 
feet  in  length  on  each  side,  and  the  latter  about  the  same 
in  diameter.  'Hie  walls  ure  9 feet  3 Inches  (hick; 
they  consist  of  two  faces  of  wrought  stone  connected 
together  at  certain  distances  by  transverse  courses  of 
the  same  material,  and  the  interval  is  filled  with  rubble. 

The  towers  and  certain  parts  of  the  walls  are  crowned  by 
battlements,  and  the  former  are  pierced  with  loop-holes 
whoxe  sides  diverge  towards  the  interior. 

The  labours  of  Messi».  ivtuart  and  Revelyhave  shown  Muoory  gf 
that  the  wall  enclosing  the  cella  of  the  Parthenon  was 
formed  of  horizontal  rows  of  marble  blocks,  each  of*"'^'"*** 
which  was  equal  in  thickness  to  the  wall  itself,  and  that 
the  junctions  in  cacti  alternate  horizontal  course  were 
vertically  over  each  other.  And  this  was,  no  doubt,  the 
method  employed  by  (he  Greeks  where  great  durability 
was  aimed  at.  The  same  gentlemen  describe  the  con- 
struction of  ihe  other  parts  of  the  Temple  a*  follows, 
and  their  account  will  give  a good  idea  of  the  prac- 
tice of  that  people  in  executing  their  finest  works.  The 
pavement  is  composed  of  square  stones,  of  e(}ual  size, 
and  the  joints  are  so  neatly  fitted  as  to  be  xcarcely  dis- 
cerned. The  columns  consist  of  several  single  blocks 
placed  one  on  another,  and  the  height  of  each  block  is 
evpial  to  about  two-thirds  of  a diameter  of  the  column. 

The  architrave  rests  merely  on  the  capitals  of  the 
columns,  without  any  fastening,  and  coiiKisls  of  three 
blocks  in  thickness  and  one  course  in  height,  each  block 
reaching,  in  length,  from  Ihe  axis  of  one  column  to  that 
of  the  next.  The  frize  is  formed  of  one  course  in  height ; 
the  metopes  arc  thin  plates  of  stone  fixed  against  the 
face  of  the  frize,  and  (he  block  of  stone  on  which  the 
2 N 
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Archiicc-  tri^lyphs  arc  cut  are  inserted  partly  in  the  frixe.  Tfie 
lure.  curnicc  is  Ibrmed  uf  blocks*  each  of  which  is  equal,  in 
extent  of  front,  to  one  inutule  and  a Iriglyph. 

Ill  executing  the  steps  to  their  buildings,  the  Greeks 
left  the  exterior  surface  m the  rough,  about  the  upjier 
edge,  both  on  the  vertical  and  on  the  horizontal  faces ; 
this  was,  no  diiuht,  imrudeit  to  protect  the  edge  of  the 
step  from  accident  during  the  progress  of  the  building, 
ami  was  smoothed  olf  ^\er  the  work  was  completed. 
A similar  practice  was  adopted  in  other  parts  of  their 
edifices.  On  the  middle  of  the  vertical  face  of  each 
stone  forming  a step,  a rectangular  projection  was  niso 
IcA.  in  order,  perhaps,  to  serve  as  a handle  fur  (he  cim* 
vcnieiice  of  bringing  it  to  its  position ; this  was  aflcr* 
wards  cut  otT  and  the  face  of  the  step  brought  to  a 
smuolli  surface.  The  inclining  faces  of  walls  were  also 
frequently  built  in  the  form  of  steps,  by  each  course  of 
stone  projecting  beyond  the  one  above  it ; this  wsa.  no 
doubt,  intended  to  enable  the  workmen  easily  to  give  to 
the  face  of  the  wall  the  required  slope,  by  cutting  off 
the  angles  of  the  cours4>s.  In  many  unfinished  works 
of  the  Greeks,  we  find  the  steps  and  walls  left  in  the 
slates  we  have  just  described. 

The  close  union  of  the  marble  blocks,  particularly  at 
the  vertical  joints,  in  Greek  buildings  has  been  fre> 
qucnlly  the  subject  of  admiration,  and  U justly  con> 
sidered  as  a proof  of  the  care  taken  by  the  ancient 
artificers  to  ensure  the  stability  of  the  edifices  they 
raised.  In  order  to  accomplish  this  accurate  junctino 
of  the  blocks  with  the  least  labour,  each  of  the  faces 
which  were  to  be  plaml  in  contact  vertically,  had  iU 
middle  part  hollow^  out  in  a square  or  rectangular 
form  to  a small  depth,  so  as  to  leave  a raised  margin  a 
few  inches  broad  all  round  tlie  exterior;  the  surface  of 
this  was  higlily  polished,  and  consequently  the  two  cor- 
responding margins  of  the  adjoining  blocks  came  closely 
together,  so  that  often  the  line  of  junction  on  the  face 
of  the  building  is  imperceptible.  By  this  practice  it  is 
evident  that  the  trouble  is  saved  of  polishing  the  whole 
of  the  two  contiguous  surfaces. 

In  general  the  Grecian  huildiiiga  were  erected  before 
the  ornaments  in  sculf/ture  were  executed  ; aud  It  seems 
that  these  were  always  cut  out  of  the  solid  stone,  the 
surface  of  which  had  been  previously  smoothed ; the 
flutings  of  the  columns  were  cviilently  executed  in  that 
manner,  from  the  appearunec  of  some  of  the  unfinished 
buildiniis ; though,  in  v>rnc  cases,  the  fliiiings  may  have 
been  formed,  roughly,  on  each  block  liefore  it  was 
brought  to  its  place ; and  Mime  persons  have  thought 
that  the  plug  in  the  axis  of  the  column,  at  the  junction 
of  every  two  blocks,  served  as  a pivot  for  the  acljusi- 
mcnl  of  the  flutes  during  the  erection  of  the  column. 

It  is  probable  enough  (hat,  In  the  earlier  periods  of 
Grecian  Architecture,  the  omamciits  on  Uie  mouldings 
were  painted,  and  that  it  was  not  til)  o succeeding  time, 
when  considerable  progress  had  been  made  in  the  Art, 
tliat  the  ornaments  were  sculptured  in  the  marble.  In 
proof  of  this  it  may  he  observed  that,  in  the  capitals  of 
the  Doric  columns,  oves  and  palmettes  are  sometimes 
repifsented  by  painting,  but  never  by  sculpture,  whereas 
in  the  Ionic  capitals,  which  are  later  works,  such  orna- 
mentH  are  cut  in  the  mouldings,  wiin  diflereiit  degrees 
of  delicacy  in  different  examples.  Ovea,  indeed,  arc 
sculptured  on  the  Doric  pilasters,  but  the  execution  of 
these  is  bad,  and  seem.s  to  indicate  that  they  were  uinuiig 
the  first  examples  of  the  application  of  sculpture  to  the 
mouldings  in  the  Orders. 


The  Greek  mouldings  are,  in  genera),  elegantly  ptn  (. 
turned  even  in  situations  where  such  delicacy  may  be 
supposed  scarcely  perceptible  except  to  a critical  eye; 
the  lower  part  of  the  echinus  for  example,  always  pre- 
serves a gentle  curvature  though  it  differs  almost  insen- 
sibly  fnim  a portion  of  a cone.  But  the  greatest  care 
seems  to  have  been  taken  in  forming  the  bird's-beak 
moulding,  where  both  the  anterior  and  posterior  faces  of 
the  projecting  part  are  made  lieauiifuily  convex,  and  the 
latter  joins  the  swelling  surface  of  the  lower  moulding 
by  a concave  him ; thus  causing  the  whole  to  assume 
the  appearance  of  a beautifully  undulating  curvature. 

'Hie  Ancients  have  sotnetiines  formed  (he  profiles  of 
their  ntouldiiigs  so  that,  to  an  eye  situated  below  them, in 
some  given  position,  they  might  appear  similar  to  tlie  re- 
gular mouldings  which  they  were  intended  to  represent. 

And.  to  obtain  a good  effect,  the  pnijeclions  of  even  the 
rectilinear  mouldings  were,  by  the  rules  of  Optics, 
adapted  to  their  eleiation  above  the  eye.  It  was  for 
this  reason  the  face.s  of  the  architrave  and  fnze  of  an 
Order,  were  sometimes  maile  to  incline  forward  at  the 
top,  that,  to  an  eye  below,  Uiey  appear  vertical, 

lliis  practice,  however,  is  not  general,  and  in  the  Par- 
thenon the  members  incline  back  pyramidally. 

'rhe  upper  part  of  the  Temples,  except  those  of  the  Pom*  of 
hypEethral  kind,  was  covered  by  one  general  roof  con*  the  roo'n. 
sisting  of  two  inclined  planes,  meeting  in  a horitontal 
ridge  at  top.  and  projecting  over  the  flank  walls  of  the 
Tentjile.  The  lower  extremities  of  the  rouf  were  either 
left  so  that  the  rain-water  might  run  off  at  every  point, 
ur  else  llie  corona  w as  temiiuated  above  by  a cymatium 
which  formed  one  side  of  a gutter  to  receive  the  water 
from  the  roof;  this  water  was  discharged  through 
apertures  terminated  hv  lions*  heads.  The  inclinatioD 
of  the  sloping  sides  of  the  roof  to  the  horizon,  in  the 
Greek  example)!,  varies  from  eleven  to  fifteen  degrees  ; 
a mean  of  several  gives,  fur  (he  angle  uf  inclination, 

12^  40',  and  the  height  uf  the  apex  of  the  pediment 
above  the  horizontal  cornice  is  ulwut  oiic-ninth  of  the 
whole  length  of  the  corona  in  front. 

The  centre  of  un  hypa*thral  Temple  not  being  co- 
vered by  a roof,  it  may  seem  that  the  building  must 
have  presented  an  imfinished  appearance  in  a spectator 
viewing  it  in  flank,  aiiice  a cha.sni  must  appear  to  have 
existeil  between  the  peilimeiit  roofs  at  the  extremities 
of  the  edifice.  To  fill  np  this  chasm  it  has  been  sup- 
]>osed  that  the  four  walls  of  the  cells  wore  carried  up 
vertically,  like  those  of  a tower,  at  least  to  the  height  of 
the  ridges  of  the  roof,  which  might  then  terminate 
Bgain.sl  the  tip;>er  parts  of  the  end  walls  of  the  cella. 

Tlie  whole  building  would  thu.s  appear  complete ; but  it 
must  he  owned  that  no  traces  such  a tower  has  ever 
been  obaenred. 

in  the  small  circular,  or  (Polygonal  buildings,  the  roof 
consisted  of  one  solid  stone  resting  on  the  walls,  ax  may 
be  seen  in  the  Temple  of  the  Winds,  and  in  the  Choragic 
Monument  of  Lysicrates.  at  Athens.  The  inclining 
roofx  of  lanpe  buildings  were  covered  with  rectangular 
plates  or  slabs  of  marble  placed  in  row.s,  the  lower  part 
of  the  slabs  in  one  row  overlapping  the  upper  part  of 
those  iu  Utc  next  lower  row ; and  to  prevent  the  rain 
from  entering  <ii  the  side  joints,  which,  by  the  airunge- 
meut  of  the  slabs,  furmetl  continuous  lines  parallel  to 
each  other,  from  the  ridge  to  the  foot  of  the  sloping  side, 
ihoHc  joints  were  covered  by  pieces  of  marble,  called 
ap/4oi,  whose  superior  surfaces  were  cut  so  as  to  form 
two  inclined  planes  mecliug  in  a ridge  over  the  joint. 


Digitized  by  Gc 


ARCHITECTURE. 


271 


^rrhitec-  and  whose  inf«riur  sides  were  grooved  to  receive  the 
**“*•  two  coiiliguout  cd*^*s  of  the  plates,  which  were  made  to 
project  a little  above  their  general  surface. 

Tbf  (ireciiB  An  accurate  idea  of  the  term  and  proportions  of  the 
diwnutd  doors  aiid  windows  in  Grecian  edifices  may  be  obiaineii 
from  tliose  of  the  Temple  of  Minerva  Polias  at  Athens, 
which  afford,  perhaps,  the  only  spectmen.s  remaining  of 
the  style  of  ornament  employed  alM>nt  such  apertures 
in  the  most  fintshe<l  buildings,  'riie  doorway  under 
the  tetrasiyle  portico  Uofa  rectanguinr  form.  10.86  feet 
high,  and  7.5  feet  broad,  and  surmunderi,  both  on  the 
horizontal  and  vertical  architraves,  by  pUin  fade  and 
curvilinear  mnuldings,  separated  Iro  n eucti  other  by 
lines  of  beads.  The  whole  breadth  of  the  architrave 
is  1.625  feel,  and  on  the  exterior  faoiie  are  sculptured 
elegant  paierte.  Above  the  horizont.d  architrave  ia  a 
curved  moulding  ornamented  with  oves,  and  over  this, 
but  separated  from  it  by  a cavetlo,  is  an  elegantly  ^culp> 
tured  cymatiuin,  which  is  supported  at  the  extremities 
by  omumenlcd  consoles,  contiguous  to  the  vertical  archi- 
traves and  extending  downward  to  the  level  of  the  top 
of  the  doorway.  Between  the  half  columns  which  are 
attached  to  tlte  wall  at  the  Western  extremtly  of  the 
Temple,  and  elevated  considerably  above  the  pavement, 
are  three  windows,  each  6.375  feet  iiigh.  3.1  feet  wide 
ul  bottom,  ami  2.862  feel  wide  at  top.  The  archilrave«<. 
at  the  sides,  stand  on  u plain  projecting  sill,  and  each 
extremity  of  the  horizontal  architrave  is  vertically  over 
the  exterior  of  the  fool  of  the  jamb.  Tne  whole  is  sur- 
rounded by  a moulding,  whose  exterior  fillet  projects 
from  the  face  of  the  wall,  and  is  broken  at  right  angles 
about  the  extremities  of  the  horizontal  architrave.  See 
pi.  vii.  figs.  3 and  4. 

THe  mang«r  This  subject  may.  not  improperly,  be  concluded  by 
of  defcrib-  a description  of  the  methods  of  tracing  the  several 
inf  the  mouldings  employiNl  in  the  Grecian  Orders  ; their  situ- 
Gre-  Column  and  entablature  have  been  already 

coa  tWori  iwi»ted  out. 

The  outline  of  a section  of  a Greek  moulding  is,  in 
alnu»-(  every  cose,  a portion  of  some  conic  section,  and 
to  describe  such  curves  it  will  be  only  mcessary  to  fix 
upon  llie  positions  and  lengths  of  their  axis,  and  then 
to  apply  the  usual  geometrical  or  mechanical  rules. 

The  echinus  forming  the  principal  feature  of  the 
Doric  capital,  we  begin  by  considering  its  profile,  which 
may  be  either  elliptical,  parabolical,  or  hy(>erbolical.  A 
very  ciegnnt  elliptical  echinus  will  be  tniccd  if  we 
uMiume  the  lowest  point  A.  (pL  vit.  fig.  8.)  to  be  the 
extremity  of  the  conjugate  axis,  and  the  upper  point  H, 
both  of  which  may  be  supposed  to  be  given,  to  be  one 
extremity  of  the  transverse  ; we  may  then  draw  B C in 
any  direction  at  pleasure,  or  parallel  to  an  assumed  line 
A D,  (rcprescnimg  a tangent  to  the  curve.)  for  the 
direction  of  the  transverse,  and  AC,  perpendicular  to 
it,  for  tliat  of  the  conjugate  ; the  intersection  of  these 
lines,  at  C»  will  be  the  centre  of  the  ellipse.  From  the 
known  equation  of  the  ellipse  the  curve  may  then  be 
described,  viz.  by  determining  the  length  of  as  many 
ordinates  as  we  please,  and  tracing  a curve  line  through 
their  extremities.  Or  it  may  be  done  by  any  of  the 
means  taught  in  elnnentary  books.  ITie  parabolic  or 
hyperbolic  echinus  may  be  determined  in  a similar  man- 
ner, by  assuming  the  point  B for  the  vertex,  and  B C 
for  the  direction  of  the  axis;  a line  from  A,  perpendi- 
cular to  B C,  und  meeting  it  in  C,  will  be  a semi- 
ordinate  to  the  curve  ; which,  therefore,  from  the  equa- 
tion, or,  by  various  other  means,  can  be  described. 


The  large  torus  moulding  in  the  bases  of  some  of  the  Pirt  f. 
Ionic  ur  Coriiithiati  columns  is  sumeumes  made  of  a 
semicircular,  sometimes  of  a semiclliptical  form,  the 
methods  of  describing  which  are  known  ; but,  in  a few 
cases,  we  find  it  in  the  form  of  an  inverted  echinus; 
which,  therefore,  may  be  traced  as  above. 

ITie  Bcotia,  or  excavation  between  two  tori  in  the 
base  of  a column,  if  we  conrider  it  os  elliptical,  maybe 
traced  in  the  foilowing  manner.  Join  A,  B.  (pi.  vii. 
fig.  9.)  for  a diameter,  bisect  it  in  C,  and  through  C 
draw  C U perpendicular  to  the  axis  of  the  column  end 
equal  to  the  given  depth  of  the  excavation ; C D will 
then  be  a semteonjugate  diameter,  and  the  equation  of 
the  curve  will  give  the  values  of  the  ordinates,  by  which 
it  may  be  drawn. 

For  a cymalium  ; the  given  points  A and  B may  be 
joined,  (pi.  vii.  fig.  10.)  and  the  line  A B bisected  in 
C;  tlie  vertical  line  DC  E may  then  be  drawn  through 
C,  and  quadrants  of  ellipses  funned  as  in  the  figure,  C D 
and  C E being  each  equal  to  the  semitransverse  axis, 
and  A D,  E B,  eo4-h,  equal  to  the  semiconjiigale. 

It  has  been  uliserved  by  Mr.  Nichulson  that  the 
volutes  in  the  capitals  of  the  Grecian  louic  columns 
resemble  that  curve  which  is  called  a logarithmic  xpiral ; 
and,  in  fact,  from  the  best  admeasurements  that  have 
been  obtained,  of  some  of  Uiosc  volutes,  particularly 
those  of  llie  Temple  on  the  llyssus,  and  of  the  Krec- 
theum.  they  app<'ar  to  differ  so  little  from  that  species 
of  curve,  that  we  may  safely  comiider  them  as  such; 
and,  iu  describing  them,  we  may  employ  the  rules 
usually  given  by  Ueometriciaos  lor  lliai  purpose ; that 
is,  we  may  determine  a number  of  points  througli  which 
the  curve  is  to  pass,  and  then  trace  it,  by  hand,  through 
them. 

A property  of  the  logaritlimic  spiral  is,  that  if  lines 
be  drawn  from  its  centre,  making  et^ual  angles  with 
each  other,  the  lengths  of  the  several  succesaive  lines 
lerininated  by  the  centre  and  curve,  are  in  geometric 
pru({re.ssion.  Hence,  if  we  would  trace  an  Ionic  volute 
according  to  this  principle,  it  will  be  ouly  uect^ssary  to 
know  the  whole  height,  and  the  position  of  the  centre  of 
the  spiral ; but,  as  mere  may  be  an  infinite  numlwr  of 
such  spirals  formed  with  the  same  data,  and  all  are  not 
equally  elegant,  it  becomes  necessary  to  make  a choice 
among  them  belore  the  rule  is  applied.  In  the  two  tx- 
amples  above-mentioned,  there  are  three  complete  revo- 
iuUuiis  of  the  spiral,  iK^sides  the  circle  which  forms  what 
is  called  the  eye  of  the  volute;  and  to  produce  a f^re 
resemUliiig  one  of  these,  it  will  be  necessary  to  fix  the 
position  oi  the  centre  of  the  volute  so  that  its  whole 
iieiglit,  whidi  we  may  supptise  to  be  given,  shall  be 
divided  by  the  centre  in  the  ratio  of  about  1.6  to  1,  or 
of  8 to  5.  in  the  Erectheum  that  ratio  is  1.688  to  1, 
and  in  the  Temple  on  the  llyssus,  it  was  i.621  to  1 ; 
the  ratio  which  we  have  chosen  is  nearly  u mean  between 
both,  and  the  larger  space  it  to  be  above  the  centre. 

In  describing  such  a volute,  then,  it  will  be  iieceasary 
to  divide  the  given  height  in  that  pro^xirtiou;  by  this 
the  centre  is  determined ; then,  from  Uiis  point,  draw 
any  number  of  lines  at  pleasure,  making  equal  angles 
wiih  each  other,  and  find  a mean  pro|»ortional  between 
any  two  of  them  which  are  known  ur  have  been  deter- 
mined, it  will  be  the  length  of  that  line  which  is  equi- 
distant from  both.  'Dius  A B (pi.  vii.  fig.  7.)  being 
the  given  height,  and  C Uic  centre  of  the  volute,  and 
the  several  lines  CA,  CE,  CD,  &c.,  making  equal 
angles  with  each  other,  a mean  proportional  belweea 
2 N 2 
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Anbit<«>  C A «od  C B will  ffivc  the  lenjrth  of  C D ; » mean  pro- 
t«r#.  portioniil  between  C A and  C D will  pve  the  length  erf' 
C E,  Slc.  a third  proporlionnl  U>  C D nnti  C B will 
pve  the  lenjfth  of  C H ; whence  other  mean  propor- 
tional* may  lie  found,  ajid  *o  on.  Tlie*«  lengths  may  be 
oil  determined  arithmelieally  and  taken  from  a scale  of 
equal  parla ; or  they  may  be  determinetl  by  any  geo- 
metrical  method,  and  a cunc  being  drawn  through  the 
extremities  of  these  lines,  will  form  the  required  spiral. 
Tlie  interior  spiral  in  the  volute  of  the  Erectheum  may 
he  described  in  the  same  manner,  having  assumed  any- 
one point  throtigh  which  it  is  to  pass ; and  the  .same 
thing  may  be  aaid  of  llte  spiral  curves  which  form  the 
fillets. 

When  we  consider  the  high  state  of  the  inventive 
faculty  among  the  Greeks,  wc  arc  temptetl  to  lielicve 
that  they  may  have  been  acquainted  with  some  of  the 
scientific  properties  of  (Ida  curve  which  wa*,  W)  many 
Ages  after  they  first  used  it,  invented,  or  reinvented  in 
the  Northern  parts  of  Eur»q>e  ; for  we  can  hardly  sup- 
pose that  they  traced  the  curve  at  random,  though  they 
may  have  adopted  it  as  an  Architecluiul  feature  from  a 
perce]>tion  of  its  beauty  alone. 

Several  tnellKxls  have  been  proposed  for  describing 
these  volutes  by  compasses,  on  the  supposition  that  u 
quarter  of  each  revolution  of  the  curve  line  is  a (jua. 
drant  of  a circle;  it  is  evident,  however,  that  this  wra.* 
not  the  method  of  the  Greeks,  since  no  part  of  their 
volute  is  circular  except  the  eye  at  the  centre ; and  it 
may  be  doubtful  whether  the  finding  the  cenln^s  for 
<lescnbing  the  quadrants  i«  not  more  troublesome  than 
the  strict  geometrical  mellind  obove  shown.  If.  how- 
ever, the  method  of  circles  rIiouIiI  be  preferre<J.  that  in- 
vented by  Mr.  Goldman,  which  will  be  explaine<l  when 
we  come  to  the  de.scription  of  the  Roman  Ionic  Order, 
seems  the  most  perfect,  and  may  be  emplnyeti 

With  respect  to  the  capitals  of  the  Corinthian  columns 
it  is  obviously,  needless  to  assign  any  measures  to  tlie 
parts  that  compose  them,  on  account  of  their  variety 
and  the  minuteness  of  their  divisions;  the  tracing  of 
them  must,  therefore,  be  left  to  the  judgment  and  lavle 
of  the  artist. 


ClIAinER  IX. 

Description  and  Character  of  the  E^ptian  Edifices. 

Rxientof  Tltc  reasons  have  been  given  why  we  began  with  an 
tiiervmani*  account  of  the  Grecian  Architecture,  though  wc  were 
'»(  willing  to  admit  that,  in  the  simplest  stale  of  the  Art. 

Anbitee-  might  not  be  the  most  ancient.  We  proceed,  in  the 

next  place,  to  exhibit  a sketch  of  what  is  known  of  the 
Architecture  of  Egypt  and  Asia  previous  to  the  lime  of 
Alexander,  when  that  manner  of  building,  which  before 
seems  to  have  been  general  in  the  East,  was  partly 
superseded  by  the  more  scientific  and  elegant  styles  of 
Europe. 

Tlie  ruins  of  the  Egyptian  buildings  extend,  at  inter- 
vals, along  the  banks  of  the  Nile,  in  a valley  fertilized 
by  its  overflowings  from  the  Island  of  Philie  near  Syerw, 
in  about  the  twenty-fourth  degree  of  North  latiUKle.  Uj 
the  shores  of  the  Mediterranean,  comprehendiiiir  a line 
of  about  five  hundred  miles  in  length ; and  of  these 
ruins,  if  we  may  form  a judgment  from  the  compara- 
tive rudeness  of  the  sculpture,  ihfwie  about  Thelies.  or. 


as  it  is  now  called  Medioet  Abou,  situated  In  about  Part  I. 

40^  North  latitude,  are  more  ancient  than  any  of  the 
oUicrs. 

Monuments  of  Architecture,  similar  to  those  of 
Egypt,  have  been  traced  through  Nubia  and  into  Elhio 
pia,  as  far  as  two  hundred  league*  to  the  South  of 
Philae.  Tliose  in  Nubia  are  in.*cribed  with  the  charac- 
ters of  the  Princes  who  apf>car  to  have  constructed  the 
edifices  of  Thebes:  but  the  dominion  of  these  l^ncea, 
perhaps,  did  not  extend  more  than  one  hundred  leagues 
to  the  8oi)Ui  of  PHile,  as,  beyond  that  distance,  the  in- 
scriptions indicate  the  names  of  Sovereigns  unknown  to 
Egyptian  History. 

At  what  time  Thebes  liecame  the  seal  of  the  Egyptian  Aactem 
Empire  is  not  known.  Osymandias  is  the  first  Sove-  H>ieiMl«uro( 
reign  whose  llintory  liearsany  marks  of  probability,  but,  Invites  is 
of  the  lime  in  which  he  reigned,  we  know  nothing  more 
than  that  it  must  have  been  long  anterior  to  that  of 
Homer : thnugl)  the  generally  received  opinion  is  that  he 
lived  2270  years  before  C'hrist.  Accoi^ing  to  Slraho, 
this  Prince  had  a Palace  at  Thebes  of  great  extent ; the 
entrance  was  by  an  immense  court,  and,  adjoining  to 
this,  was  V tong  portico  with  a rtxif  Kup[>oited  by  animal 
figures;  this  1^  to  another  court  more  enriched  than 
lire  first,  and  containing  three  enormous  stutues.  He 
had  also  a Tomb,  at  the  same  place,  ornamented  with 
figure*  relating  to  .Astronomical  subjects,  which  were  en- 
closed in  a circle  of  gold.  It  is  evident,  therefore,  that 
the  public  buildings  ol  Ttiel^  must,  even  in  that  remote 
Age,  have  posschsed  great  splendour,  and  that  the  Arts 
must  hare  arrived  at  cotiMrIerable  perfection. 

Homer  describes  Thebe*  as  a place  of  great  magni- 
tude and  importance  in  his  day.  But,  as  the  Egyptian 
cities  seem  to  have  been  without  wails,  the  hundred 
gates,  hy  which  the  ancient  Poet  designates  it,  must 
have  been  merely  such  as  formed  the  portals  of  the 
Temples  or  other  public  luiililings.  It  was  the  succes- 
sor of  Cetes  or  Proteus  tlie  reigning  Monarch  in  the 
time  of  Homer,  who,  according  to  Herodotus,  cnii- 
Rtructed  a strung  edifice  to  secure  his  treasure*,  which 
were  secretly  removed  from  thence  by  the  Architect  or 
his  brother. 

About  five  hundred  and  twenty-five  year*  before  (he  t-'ewr*. 
cummenccmeiit  of  the  Christian  Era,  Egvpt  was  con- nutew  of 
quered  byCambyse*.  and,  fnun  that  time,  the  splendour  ^*"**1^ 
of  the  nation  declined  ; two  hundred  years  after  this 
It  was  again  conquered  by  .Alexander  the  Great,  'file 
style,  however,  of  the  Temples  erected  during  the  reign 
of  the  Ptolemies,  nearly  resembles  that  of  the  more 
ancient  ones,  ami,  probably  on  account  of  the  great 
durability  of  all  the  public  edifices,  it  would  not  often  be 
found  necessary  to  erect  new  ones  auheequently  to  that 
time ; consequently,  though  the  old  manner  of  building 
ceased  to  he  practised,  little  opportunity  would  be 
alTorded  for  the  iiitnxiuction  of  tiie  Greek  ot  Roman 
Architecture  in  the  Country,  and  this  may  account  for 
the  few  remains  of  buildings  erected  in  either  of  tho-ie 
styles  in  Egypt. 

The  expedition  of  the  French  army  into  Egypt  gave 
the  scientific  persons  who  accompanied  it,  an  oppor- 
tunity of  examining  the  structures  which  remain  in  that 
Country  after  a lapse  of,  probably,  three  thousand 
years;  and  this  goml,  at  least,  resulted  from  the  expe- 
dition, tij.  that  we  are  become  acquainted  with  tliose 
remains  many  years  before  we  should  have  obtained  that 
knowlcilgv  from  the  researches  of  solitary  travellers, 
who  would  not  have  had  the  means  of  accomplishing 


1 


Digitized  by  Google 


A U C H I T E C T U R K 


Arcbitrr*  wliat  was  d»>DC  under  the  protection  of  a powerful 
ittf*.  army.  It  is  chiefly  from  the  great  Work  of  Dennn  that 
we  are  able  to  &tate  what  i«  known  of  tbe  Architectural 
works  of  the  E^^yplions  ; though,  since  that  Work  w'as 
published,  much  importiiDt  information  has  been  ob> 
tained  from  the  researches  of  several  enterprising  indi« 
vidunis  who  have  visited  that  Country. 

DiiBCfiMias  Of  ail  the  great  Pyramids  the  bases  are  square ; the 
«f  the  f rest  length  of  each  side  of  tbe  largest  is  about  700  feet, 
Pyrsoml*.  height  about  450  feet.  On  the  sloping  surface 

are  steps  which  lead  to  the  top,  where  there  is  a 
square  platform  about  30  feel  in  extent  each  way.  The 
lengths  of  each  side  of  the  bases  of  the  second  and 
third  Pyramids  are  650  feet  and  2S0  feet,  respectively. 
The  height  of  the  former  is  about  400  feel,  and  of  the 
latter  160  feet. 

Minner  of  III  Older  to  fomv  the  pile,  the  sides  of  the  natural 
ciHi»iract>  rock  upon  which  it  was  founded  were  cut  in  steps,  and 
ingihtm.  stones  were  disposed  about  and  upon  these,  to  the 

required  extent,  l»eing  raised  to  their  places  by  a very 
simple  contrivance,  which  is  described  by  Herodotus. 
{Euterve,  sect.  125.)  He  says,  they  placed  on  the 
gruiimi,  under  the  block  of  stone,  two  levers,  by  which 
liie  stone  was  elevated  to  the  lower  step ; then  two 
other  levers  were  placeil  under  it  to  raise  it  to  the  next 
step,  and  so  on,  by  which  means  the  Pyramid  served 
for  its  own  scaflbld.  This  contrivance  shows  tlmt,  in 
those  days,  the  builders  must  have  had  some  knowledge 
of  one  of  the  mechanical  powers  ; though,  most  pro^ 
bably,  they  depended  less  upon  machinery  than  upon 
the  united  labour  of  many  persons.  'Die  whole  extetior 
seems  tu  have  been  intended  to  be  faced  with  stone,  in 
such  a way  that  each  side  might  form  a smooth  inclined 
plane : the  revetment  was  l»egnn  from  the  (op  and  com- 
pleted by  working  downward  ; and  tlic  passages  and 
chambers  were  probably  formed  a.s  the  work  arivunced. 
According  to  Herodotus,  the  lower  part  of  the  second 
Pyramid  was  covered  with  Ethiopian  marble  of  various 


colours. 

The  faces  of  all  the  Pyramids  are  invariably  turned 
towards  the  four  cardinal  |M>iiUs  of  the  horizon  ; the  en- 
trances are  on  the  Northern  sides,  and  passages,  inclining 
downward,  lead  to  tlic  chambers  where  the  dead  are 
depositerl.  The  roofs  of  these  chambers  are  formed  by 
simply  laying  long  stones  across  from  one  wall  to  the 
opposite,  or  where  the  breadth  of  the  chamber  wa«  too 
great,  tlie  roof  stones  rested  upon  columns  in  the  in- 
terior. Tlie  roofs  of  the  passages  are,  in  some  cases, 
formed  by  laying  stones  horizontally  above  the  side 
walls  in  two  or  more  courses,  the  interior  extremity  of 
each  stone  projecting  beyond  that  below  till  the  conrse’i 
on  each  side  meet  together  at  the  top,  as  in  the  gallery 
of  Tirynthus  before  mentioned.  In  other  cases,  the  rwifs 
consist  of  blocks  of  granite  resting  on  the  side  walls  at 
one  end,  inchniug  towards  each  other,  and  meeting  in 
an  angle  at  the  top. 

Intttrioref  Tlie  disposition  of  their  galleries  and  chambers  may 
(h*  PjmmMl  understood  from  Uie  following  description  of  the  in- 
oTt.rphre*  of  the  Pyramid  raised  by  Ccphrencs,  which  is  taken 

from  the  account  given  by  Mr.  BeLzoni,  who  lately 
reopened  it. 

like  vniraiice  is  on  (he  Northern  side,  and  the  first  pas- 
sage is  built  of  granite,  but  the  rest  arc  cut  in  the  na- 
tural sandstone  rock,  which  rises  above  the  level  of  the 
basis  of  the  Pyramid;  this  passage  is  104  feet  long,  4 
feet  high,  and  3.5  feet  wide  ; it  descends  in  an  angle  of 
26%  and  at  the  bottom  is  a portcullis ; beyond  this  is  a 
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horizontal  passage  of  the  same  height  a.s  the  first,  and  Pm  I. 
at  the  end  of  22  feet  it  descends  in  a different  direc- 
tioii,  and  leads  to  some  passages  bduw.  Hence  it  re* 
ascends  towards  the  centre  uf  the  pyramid  by  a gaMery 
84  feet  long,  6 feet  higli,  and  3.5  feet  wide,  and  leads 
to  a chamber,  which  is  also  cut  out  of  the  solid  rock. 

This  apartment  is  46  feet  long,  16  feet  wide,  and  23.5 
feet  high,  and  contained  a sarcophagus  of  granite  H feel 
long,  3.5  feel  wide,  and  2.25  feet  deep  in  the  inside. 
Returning  out  of  this  chainiier  to  the  bottom  uf  the 
gallerv,  there  a passage  wh«ch  descends  at  an  angle 
of  26^  tu  the  extent  of  48.5  (eet ; at  this  place  it  lakes 
a horizontal  direction,  and  coutinucs  so  for  55  feet, 
when  it  ascends  again  at  the  same  angle,  and  proceeds 
to  the  base  of  the  Pyramid,  where  another  entrance 
is  formed  from  the  ouLside,  About  the  middle  of  the 
horizontal  pa.s.soge,  there  is  a descent  into  another 
chamber,  which  is  32  feet  lung,  10  feet  wide,  and  8.5 
feet  high. 

At  A|>ollino|>ulis  51ugna.  iiearEdfou.  about  20  mile.s  »* 

South  of  Thebes,  is  a Temple,  one  of  the  lurgesl  in 
Egypt,  which,  at  the  same  time,  possesses  considerable 
simplicity  of  character  and  remains  to  this  day  in  ex- 
cellent preservation.  It  is  of  a rectangular  form,  450 
feet  long  and  140  foet  wide.  The  entrance  is  in  the 
centre  ol  one  uf  the  short  sides,  which  is  constituted  by 
ino  masses  of  building,  each  100  (ieei  long  and  32  feet 
wide ; both  are  of  a pyramidal  form,  mid  lie  in  the  some 
direction,  with  an  interval  between  them  2U  feci  wide, 

Ibrmiiig  a passage  which  has  a doorway  at  each  extre* 
mily.  This  passage  leads  to  a quadrangle,  140  feet 
lung  and  12U  feet  wide,  with  twelve  columns  on  each 
side  toward  the  rigfti  and  led,  and  eight  rm  the  side  ad- 
jaernt  to  the  entrance,  ail  placed  at  a fetv  feet  from  the 
walls  toward  the  interior.  The  space  .'4urmnnd<Hl  by  tlie 
columns  is  open  above,  but  the  passages  between  the 
columns  and  the  walls  are  cuver^  by  a lint  r;ofI  On 
that  skle  of  the  quadrangle  which  is  oppinite  the  en 
trance  is  a covered  portico,  extending  the  wuolc  breauth 
of  the  quadrangle,  and  45  feet  in  depth.  This  is  en^ 
closed  by  a wall  in  the  rear  and  on  each  side,  but  is 
o])cn  in  front ; it  contains  three  parallel  rows  of  massive 
columns,  six  in  each,  and  is  covered  by  a flat  and  pon- 
derous roof.  A doorway  through  tbe  rear  wall  leads  to 
the  body  of  the  Temple,  which  is  also  a rectangle,  200 
feet  lung  and  99  feet  broad,  enclosed  by  walls  and  co- 
vered by  a roof.  No  light  seems  to  have  been  admitted 
to  this  part  of  the  Temple,  except  from  the  door;  and 
an  exterior  wall  has  been  built  on  three  sides,  at  a little 
distance,  leaving  an  uncovered  corridor  between  it  and 
tile  Walls  of  ifie  Temple. 

'i1ie  exterior  surface  of  the  walls  of  the  building  is 
covered  with  figures,  and  in  the  interior  of  the  masses 
at  tlie  front  of  theT'einple  ure<hambers  and  staircases; 
the  latter  leading  to  Ifie  roof.  All  the  walls  of  the  build- 
ing incline  inward  like  the  sides  of  a Pyramid,  and  tfic 
upper  extremities,  as  well  as  the  edge:^  formed  by  the 
meetings  of  every  two  faces,  are  omainenied  with  reed- 
shapeit  mouldings.  The  columns  are  of  a cylindrical 
form,  surrounded  by  horizonul  mouUliiigs  ut  intervals 
like  rows  of  cordage,  and  cnmiied  by  bell-shaped  capi- 
tals adorned  with  leaves  of  various  forms;  and  above 
them  bi  a plain  architrave.  The  walls  of  the  Temple 
and  the  architrave  of  the  peristyle  are  crowned  by  an 
inverted  caveUo,  whose  up|ier  extremity  projects  over 
the  lower:  the  face  of  this  moulding  is  ornamented  with 
triple  rceJ^,  in  vertical  planes  certain  di.stances  from 
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each  nlher,  and  the  intervals  are  filled  with  sculpture. 
See  |il.  ftp*.  I,  2.  and  3. 

The  Kite  of  aiirient  Thebes  is  covered  with  ruins  on 
Iwth  sides  (d‘  the  Nilr ; the  Kaslem  side  arc  two 
viilafrrs,  railed  Karnnc  and  Luxor.  situate<]  about  two 
miles  tn>m  each  other,  where  those  mins  are  most  nu- 
memus  ; and  the  ^ate^t  edifice  in  E|;ypt  is  a FaUce, 
nr  Temple,  whose  rcmaitis  exist  at  the  tdniier  of  those 
places.  Its  (Tcnerui  plan  is  one  simple  rcctanj^lc,  and 
it  consists  of  several  u])arttnents  and  courts,  separated 
by  walls  eiteitding  quite  across  the  Temple.  The  en> 
trance  is  at  the  extremity  of  one  of  the  short  sides,  and 
ill  front  are  two  masst-s  or  towers  of  masonry,  1 40  paces 
lon^  and  25  paces  wide,  exactly  similar  to  those  in  front 
of  the  Temple  at  Apolhno|)oliN.  A pasaagre  between 
the  adjacent  extremities  of  these  masses  leads  to  the 
first  court,  which  is  rectamrular,  and  110  paces  deep. 
This  court  is  crossed  by  two  rows  of  columns,  at  the 
extremity  of  which  are  two  other  masses  disposed  simi* 
larly  to  those  in  iWmt  of  the  Temple  } and  a passage 
between  ihvm  leads  to  the  next  court,  which  is  7h  paces 
deep,  and  entirely  fillctl  with  126  columns,  disposed  in 
nine  parallel  rows  across  the  Temple.  Heyond  Uils  is 
another  court,  containiiif;  several  apartments  besides 
obelisks,  and  colossal  fi}'ures  ; and  lastly,  from  this  is 
an  entrance  to  a vast  quadrangle,  nearly  square,  the 
ceiilrai  part  of  which  is  surrounded  by  a double  colon- 
nade ; and  between  this  and  the  exterior  walls  are  the 
apartments  for  the  Friests  attached  to  the  Temple,  if  it 
was  one;  or  for  the  Monarch  and  his  atlcndaiUs,  if  the 
building  has  been  a Palace.  Adjacent  to  this  arc  many 
other  buildings  of  great  extent,  connected  with  it  by 
avenues  of  sphinxes,  liona,  and  rams,  some  of  which 
extend  as  far  as  I20U  yards,  towards  Luxor. 

In  irunt  of  the  mass,  through  which  is  tbe  entrance 
to  the  Temple,  or  Palace,  are  colossal  siatiies,  and  the 
exterior  of  tbe  mass  is  decorated  with  paintings,  repre- 
senting battles,  sieges,  and  tnumphs.  Among  the  ruins 
of  tins  Palace  is  said  to  be  a portion  of  a building  stili 
mare  ancient  than  that  which  now  exists,  and  bearing 
inscriptions  indicating  the  name  and  title  of  a King, 
whom  M.  Chuinpollion  supposes  to  be  Osymaiidias 
hiinsclf. 

Temple  ti  Near  Luxur  are  the  remains  of  another  building  of  a 

i.iixtir.  nature  sinii.ar  to  that  at  Kanioc,  but  of  a less  simple 
plan.  At  one  extremity  are,  as  usual,  two  great  pyra- 
midal masses  of  masonry,  eacli  9S  feet  long  and  90  leet 
high,  piacerl  iKith  in  the  same  direcitun,  with  an  interval 
of  20  feet  between  them.  In  Ifonl  of  Uie.se  towers,  and 
on  each  side  of  the  interval  between  them,  is  an  obelisk 
of  a pyramidal  form,  12  feet  square  and  nearly  100  leet 
high,  ami  covered  with  hieroglyphics;  and  Uie  interval 
forms  a pa^i.sage  leading  to  a rectangular  (>enstyle  which 
has  been  enclosi'd  by  walls.  In  front  of  the  entrance  is 
a doorway,  crowned  by  a cavetto,  with  a winged  globe 
over  tbe  centre,  and  on  each  side  is  a colossal  bust 
standing  on  the  ground.  Beyond  thi<^  is  an  avenue  IB 
feel  wide,  between  two  rows  of  columns,  56  feet  in 
height  and  9 feel  in  diameter,  which  leads  to  an  avenue 
120  feet  broad,  in  the  same  direction  as  tbe  former,  and 
consisting  of  two  double  rows  of  columns,  30  ieet  high 
and  4 feet  iliameter.  At  Uie  extremity  of  this  is  a co- 
vered portico  cndoseil  by  two  side  walls,  and  forming  a 
sort  of  pronaov  to  the  building  beyond;  the  portico  is 
tilled  with  thirty-two  columns  (hs))OMrd  in  tour  parallel 
rows.  Tliis  'eads  to  the  body  of  the  Temple,  which 
consists  of  several  small  square  enclosures,  or  chainbcns. 


communicating  with  each  other,  and  whose  roofs  are  Fot  I. 
supported  by  columns  in  the  interior. 

On  the  Western  bank  of  the  Nile,  oppo<iiie  Luxor,  is  Ruin*  *t 
an  immense  statue  of  red  granite,  which  is  said  to  have  Mrtiiun 
been  thrown  down  by  Cambysea;  lietwcen  this  and 
Medinet  Abou,  which  is  about  1|  initu  from  it,  U>e 
irround  is  covered  by  colossal  statues,  two  of  which  are 
.Heatetl  on  pedestals,  and  are  said  to  be  the  large!*!  in 
Egypt.  At  .Metitnet  Abou  are  the  remains  of  a Palace, 
or  Temple,  iu  front  of  which  is  a rectangular  peristyle, 

55  paces  long  and  65  brood,  llie  columns  ore  45  feet 
high  and  7 feet  diameter,  and  of  better  execution 
than  most  of  the  works  in  this  place;  on  the  exterior 
of  the  walls  is  a bas-relief,  representing  a chase  of  lions, 
and  an  invasion  ot  eneinit's,  who  by  their  dress  seem  to 
Ih>  Indians.  Near  this  place  are  situated  the  Tombs  of 
OHvmandias,  iukI  of  the  other  Kings  of  Egypt,  which 
are  nu-ntiutietl  by  Btrobo. 

'l  lie  Temple  of  Isis,  at  Tentyris,  or  Dendra,  on  the  Temple  xt 
Western  i»ide  of  the  Nile,  about  31)  miles  to  the  South  of 
Thebes,  is  aiiiooue  of  the  must  complete  yet  remaining 
in  Egypt.  The  plan  of  the  exterior  walls  is  a double 
rectangle,  of  wliich  the  first  forms  the  vestibule  ; this  is 
16U  feet  wide  and  90  feet  deep,  enclosed  by  a rear  and 
two  side  walls,  and  covered  by  a roof.  In  front  arc  six 
cyliiidrical  columns,  55  feet  high  and  7 feet  diameter, 
the  capitals  of  which  consist  each  of  four  female  heads 
Ruppofling  a cubical  block  under  the  architrave;  and 
in  Uie  iiut'rior  arc  eighteen  similar  columns  dis^HMied  in 
three  {mraiiel  rows.  The  spaces  between  the  exterior 
culumuH  are  each  filled  by  a wall  26  leet  high,  except 
that  in  tiie  centre,  where  there  is  a doorway;  and  the 
ceiling  is  [<aintett  with  amdiocs.  The  second  rectangle, 
which  joins  the  rear  of  the  vestibule,  is  1 15  feet  wide 
and  lou  leet  deep,  and  serves  us  a peribolus,  or  enclo- 
sure, to  the  apurtmetU-s  of  the  Temple  iucif.  In  the 
iX!iir  wall  of  the  vestibule  before  mentioued,  is  an  en- 
trance to  a square  hail,  55  feet  long  in  each  direction, 
and  covered  by  a roof  which  is  supported  by  six  co- 
lumns in  two  parallel  rows ; the  capites  of  the  columus 
are  tormed  by  heads  similar  to  those  of  the  vestibule. 

Beyond  litis  hall  there  are  two  ulhem  in  succession,  of 
the  same  breadth,  but  each  U only  IB  feet  deep,  and 
from  the  last  there  is  an  entrance  to  the  sanctuary, 
whose  breadth  is  24  feet  and  depth  40  feel,  iu  the 
second  hall  are  two  staircases  leading  to  the  roof,  or 
terrace,  upon  which  is  an  apartment  9 feel  square,  having 
a zodiac  painted  on  the  ceiling. 

About  this  Temple  are  three  others,  one  of  which 
appears  to  be  unfinished ; a circumstance  from  which 
we  may  perhaps  conclude  that  the  Temples  of  Tentyris 
arc  among  the  latest  specitncus  of  the  ancient  Egyptian 
Architecture.  And  from  the  Greek  inscriptions  lound 
among  the  ruins,  it  is  jirobable  that  the  Architecture 
has  suffered  some  modification  from  the  imercourwr 
subsisting  between  the  two  people.  Elevations  of  a 
doorway  and  of  one  of  the  columns  belonging  to  this 
Temple  are  given  in  pi.  ix.  figs.  4 and  5. 

Near  the  same  place,  and  at  the  village  of  Esne,  on  Temples  »( 
or  near  the  spot  where  the  city  of  J^Lopoiis  is  .supposed 
to  have  stoc^.  are  the  remains  of  a Temple  of  Jupiter 
Ammon,  consisting  of  a portico  enclosed  by  three  walls, 
and  containing  twenty-four  columns  disposed  in  four 
parallel  rows.  The  capitals  are  bcll-shapcd,  and  orna- 
mented with  leaves,  ami  above  each  is  a plain  cubical 
abacus  sfipfMirling  the  architrave:  the  shafts  are  fluted 
in  part  ot  their  length,  and  the  lower  part  is  rounded  so 
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Archit«c-  the  foot  is  in  diameter  (iian  (he  part  above. 
(ur«.  Hic  ct»l«mnH  stand  upon  plintlis,  and  Ix  tween  every 
two  IK  a wall  IS  feel  high.  Tl4c  whole  column,  in* 
eluding  (he  plinth  and  abacus,  is  42  feel  high,  and  its 
diameter  (>  feel. 

At  the  Southern  extremity  of  Egypt,  near  Syenc,  are 
the  fwo  Inlands  Philo!  and  Klephanta,  in  which  are  the 
remains  of  several  Temples.  The  famous  Ntlometcr. 
or  chamber,  containing  a column  for  ascertaining  the 
elevation  of  the  waters  of  the  Nile,  was  in  a Temple 
dedicated  (o  llorus,  or  Apollo,  in  (he  latter  of  these 
Islands.  The  Temple  of  Isis  and  Osiris,  at 
resembles  the  rest  of  the  Egyptian  Temples,  but  in 
front  of  it  is  a rectangular  space,  without  ro««f.  en- 
closetl  by  three  walls.  Its  length  is  492  feel  and  breadth 
lb7  feet,  sikI  there  is  an  interior  colonnade  at  a little 
dislanoc  from  each  of  the  side  walls. 

T«pipte  ii  At  Vpsambul,  in  Nubia,  near  the  second  cataract  of 
Vp«*mt>ul.  the  Nile,  is  a great  Temple,  buried  about  two<thirds  of 
its  height  in  the  sand,  which  has  been  for  many  Ages 
accumulating  about  it  With  incredible  labour  Mr. 
Belzuni  made  an  excavation,  by  which  he  obtained 
access  to  the  interior,  and  fnitn  his  description  we  have 
the  rolhiwing  account.  The  Temple  is  117  feet  witle 
and  S6  fret  high,  and  the  entrance  is  by  a large  pro* 
nans,  67  feet  lung  and  h2  feet  wide,  whose  roof  is  sup* 
ported  by  (wo  rows  of  square  pillars  about  5;^  leet  broad; 
each  pillar  has  a figure  on  it,  finely  executed,  and  very 
little  injured  hytime.  and  (be  top  of  its  heaiUdress  reaches 
to  the  ceiling,  which  is  above  30  feet  high.  Both  pillars 
and  walls  are  covered  with  beautiful  hieroglyphics  ex* 
hibiting  battles,  storming  of  castles,  triumphs  over  the 
Ethiopians,  sacrihcca,  and  the  like.  'I'hc  second  hall  is 
about  22  feet  high,  37  feet  wide,  and  25^  long  ; it  con* 
taiiiR  four  pillar^,  about  4 feet  »<|uare,  ami  the  walls  are 
covered  with  hieroglyphics.  Beyond  this  is  a shorter 
chamber,  37  (iret  wide,  in  which  is  the  entrance  to  tne 
sanctuary.  At  Ciidi  end  of  this  chamber  is  a drxirwuy 
leading  into  smaller  chambers,  each  b feet  long  and  7 
wide,  io  (he  same  direction  a-c  (he  sanctuary.  The 
latter  is  23^  feet  long  and  12  teet  wide : it  contains  a 
pedestal  in  the  centre,  and  at  the  end  four  colossal 
sitting  figures  the  heads  of  which  are  in  good  pre* 
servution. 

Before  the  entrance  are  also  four  sitting  figures, 
whose  heights  arc  about  51  feet,  imt  including  the  caps, 
which  arc  14  feet  high.  On  the  top  of  the  door  U a 
figure  of  Osiris,  20  feet  high,  with  two  coiossal  hiero' 
glyphic  figures,  one  on  each  side,  looking  towards  iu 
'J1ie  Temple  Is  crowned  by  a cornice  C feet  high,  orna- 
mented witii  hieroglyphics,  and  under  it  is  u toniK  and 
architrave,  (he  latter  of  which  is  4 feet  high.  Above 
the  cornice  is  a row  of  sitting  monkeys,  8 feet  high  and 
6 leet  broad  acroKs  (he  shoulders.  The  Temple  seems 
to  have  hud  u tine  laiiding-pdace  from  the  river,  but  this 
is  now  burierl  uiKk-r  the  sand. 

PrvtwUr  'i  he  era  of  the  greatest  splendour  of  the  Egyptian 
koiiquiij  of  Monarchy  seems  to  liave  been  that  which  exteuded  tfom 
.w-  expulsion  of  the  Palli,  or  Shepherd  Kings,  to  liie 

reign  of  Sesostris,  and  the  griater  part  of  the  more  an- 
cient ediHces  are  thought  to  have  been  the  works  of 
that  Age.  I1ic  hieroglyphics  in  rings,  discovered  by 
Mr.W.  Bankes,  among  the  subterranean  ruins  ofAbydus, 
near  I1)cl>es  have  been  shown  to  express  the  names  of 
Kings  who  reigned  within  the  same  period. 

The  more  ancient  buildings  of  Egypt  seem  to  have 
met  with  the  late  ol  many  of  those  in  Greece  und  Borne; 


lfi«  eldest 
Kgypliui 
Temple*. 


that  IS,  their  materials  have  been  employed  in  the  con- 
struclioD  of  works  subsequently  erected;  this  has  been 
the  case,  at  least,  with  (hose  about  Tb<‘bes,  as  may 
be  inferred  from  the  paintings,  sculptures,  and  hiero* 
glyphtes,  on  some  of  the  masonry,  which  belong  to  a 
periiKl  more  ancient  than  that  of  llie  present  existing 


structures. 

The  description  which  is  given  by  Strabo,  in  bis  Smlo  i ce- 
XVIlih  Book,  of  the  Egyptian  Temples,  is  nearly  veri-  •cn^ionof 
bed  by  the  accounts  we  have  of  (he  remains  existing  at 
ihe  present  time.  He  says  that,  at  (he  entrance  was  a 
pav^  court  the  length  of  which  was  three  or  four  times 
iu  breadtli.  Within  this  were  plantations,  and  it  was  or- 
namented with  sphinxes.  At  (he  extremity  of  the  alley 
of  .<iphinxe.s  was  a vestibule,  or  propyleum,  which  led  to 
another  court,  and  at  the  extremity  of  this  was  a second 
portico,  which  led  to  a third  court:  all  these  courts  were 
surrounded  by  galleries.  The  body  of  the  Tcn>plc  w as 
divided  into  (lie  (iruiiao«  and  the  $cco» ; the  latter  of 
which  currespuiidcd  with  the  iiaosof  the  Greek  Temples. 

On  the  two  sides  of  the  proiiaos  were  ptemmata.  or 
walls  like  wings,  of  the  same  height  as  the  Temple,  and 
ornamented  with  figures.  The  secos  wa.s  small,  und 
contained  the  image  of  the  God,  or  the  sacred  animal 
which  was  the  object  of  worship.  It  was  surroundetl 
by  chambers  for  the  lodgings  of  the  Bricsts,  or  of  those 
w ho  had  the  care  of  the  Temple. 

Of  the  Egyptian  Temples  it  may  be  said  that  they  Gprifral 
are  characterised  by  uniformity  of  plan,  elevation,  and  vh»wier» 
dectirution.  lltoi  at  Karnac  is  a rectangle,  hut 

in  that  at  Teiityris,  the  walls  of  the  portico  project  late-  Temples, 
rally  beyond  the  side  walls  of  the  Temple.  The  one  at 
Luxor  consists  of  several  squares  or  rectanglea  clus- 
tered together,  nearly  in  the  form  of  a double  cross,  and 
the  skies  are  situated  obliquely  with  respect  to  the  <lirec- 
tions  ol  the  avenues  of  columns  by  which  the  Ternide  is 
approached,  as  if  to  avoid  some  defects  of  ground,  ^ley 
are  di-^Linguished  from  the  Greek  Temples  by  having 
Hat  roofs  ; which  being  formed  of  solid  stone-wnrk,  (he 
blocks  could  not  always  he  obtained  of  sulficient  length 
to  rest  on  the  walls  of  the  larger  apartmeuts;  conse- 
quently  it  was  necessary  to  place  columns  in  (he  inte- 
rior, lor  the  support  of  (he  roofs ; and  these,  in  some 
cases,  are  so  numerous  os  to  look  like  a forest. 

In  the  Egyptian  Architecture  almost  every  considera- 
tion yielded  to  that  of  strength,  though  beauty  was  not 
neglected,  and  the  edifices  of  that  C’ouiitry  [lossess  a 
species  of  magnificence  from  (heir  bulk,  independently 
of  the  delicacies  of  Art  with  which  many  of  them  were 
adorned.  Tlie  quarries  of  Egy  pt  atforried  blocks  of  the 
greatest  size ; and  the  labour  of  a multitude  of  slaves, 
aided  perhaps  by  the  simplest  of  the  nvechanlcal  powers, 
accomplished  the  removal  of  the  heaviestmasscs  to  their 
place  of  destination.  According  to  llcrodutiis,  the 
stone  which  served  fortlte  roof  of  the  Temple  of  Latuna, 
at  Butos,  was  forty  cubits  long  in  each  direction  ; and 
if  we  suppose  the  cubit  to  be  equal  to  20^  inches,  that 
block  must  have  contained  above  SOO.IHK)  cubic  teet 
of  stone.  This  enormous  mass  was  transported  on 
rafts,  frotii  the  Island  of  Phils  to  Butos ; a space  of  150 
leagues. 

t'alcareouB  stone  was  generally  employed  in  the  walls  M«M>erof 
of  buildings,  and  granite  in  the  obelisks  and  statues,  rpn^iructinf 
'I'lie  skill  of  the  workmen  was  exhibited  in  squaring  the 
blocks  with  precision,  and  fitting  tlicm  accurately  with  *'"* 
each  other.  Plugs  of  wood  seem  to  have  been  occa-  ^ 
sionally  employed  to  connect  them  together,  but  there 
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Architect  appearance  that  metallic  crampa  were  uae<)  for 

ture.  that  ptirpoiM; : nor  wa»  the  Art  of  constructings  vaults  at 
all  known  to  ihli  (jcople.  The  hiem^t)phics  and  figures 
were  sometimes  executed  in  rdief.  but  generally  they 
were  sunken  and  embelhshed  with  colours. 

Xone  of  (he  Works  hitherto  published  give  any  iiotiun 
of  the  rich  andelegantdeconUionsof  some  ut  the  Temples, 
the  omameiils  of  which  are  nearly  as  vaiious  as  those 
of  the  Grecian  edifices  ; but  we  have  been  favoured  with 
a sight  of  the  drawings  executed  by  Mr.  Charles  Harry, 
when  in  Egypt,  which,  it  is  to  be  hoped,  that  gentleman 
will  one  day  communicate  to  the  public  : from  these  it 
appears,  that  not  uiily  the  exterior  and  interior  surfaces 
of  the  w alls  of  the  bui.'diugs,  but  the  soffits  of  the  por- 
ticos the  beams  and  intervals  between  them,  were  richly 
ornamented  with  sculpture,  painting,  and  gihfing. 

The  walls  of  the  Temples  in\anably  have  ihcir  exte- 
rior faces  considerafily  incitnerl  at  top  towards  the  centre. 
M>  that  the  figure  of  the  whole  edifice  re.sembles  a frus- 
tum of  a Pyramid.  Tliis  tscems  to  have  bi‘en  intended 
citiefiy  (or  stability,  l)ut  perhaps  partly,  as  is  observed 
by  M.  Quatremer  dr  Quincy,  to  dimiuisli  the  breadth 
of  the  building  at  top,  in  order  to  suit  the  lengths  of  the 
atones  which  were  to  cover  it  Still  further,  for  the 
same  object  the  workmen  somelintrs  placed  courses  of 
stone  along  the  tops  of  the  wulls,  the  upper  projecting 
over  the  lower  towards  the  interior,  like  inverted  steps. 

At  all  the  angles  formed  by  the  faces  of  the  walla, 
insteml  of  leaving  a sharp  edge,  the  ariists  executed 
a reed  moulding,  equtd  to  aliout  three-quarters  of  a 
cylinder,  with  lines  cut  obliquely  upon  It,  very  much 
resembling  a pole  having  a string  wound  almul  it; 
and  the  same  kind  of  moulding  was  continued,  horizon- 
tally, along  the  tops  of  the  walls.  Thw  seems  to  have 
Ijeen  an  imitation  of  the  syriem  of  poles  which  might 
have  been  originally  constructe<]  lo  form  un  outline  of 
the  edifice,  and  guide  the  workmen  in  building  tlie 
walls;  though,  possibly,  it  might  have  originated  in  the 
desire  to  ornament  the  anglc^  aa  the  Greeks,  for  the 
same  purpose,  employed  jiilaaters,  and  the  Italian 
artists  rustic  quoins.  The  lops  of  ail  the  walls  were 
crowned  by  a sort  of  comice,  of  a concave  Ibrm  on  the 
exterior,  and  having  its  summit  ]>rujecling  tbrward  ; the 
front  of  this  member  was  covered  with  sculpture,  gene- 
rally resembling  a series  of  reeds  parallel  to  each  other, 
and  directed  from  top  lo  bottom ; and  both  the  exterior 
and  interior  faces  of  the  walls  were  covered  with  hiero- 
glyphics. 

'ih«  prunaoa  was  roofed  and  enclosed  by  walls  on  all 
sides  except  the  front,  where  the  first  row  of  columns 
atooil  between  Uie  extremities  of  the  two  Hunk  walls  ; 
the  exterior  angles  of  the  (mnt  were  inclined,  a.s  has 
been  said,  but  those  UTminalions  of  the  front  which 
were  next  lo  the  two  outer  columns  of  the  row  were  ver- 
tical. Between  Uic  columns,  and  up  to  almut  halflbeir 
height,  a wall  was  constructed  from  which  the  lower 
parts  of  the  columns  appeared  to  project  as  much  as 
half  their  diameter ; the  wall  was  adorned  with  sculp- 
ture, and  was  termioated  by  the  usual  cavelto  or  curved 
cornice,  but  it  wav  interrupted  between  the  two  middle 
columns  to  form  a doorway. 

The  lowtry  Generally,  in  front  of  the  Temple,  were  one  or  two  ot 

sndptfruli.  those  towers,  or  masses  of  masonry,  mentioned  in 
speaking  of  the  Temples  at  Kariiac  and  Eiixor ; tJicse 
also  Were  tapered  toward  the  top,  the  reed  moulding 
was  cut  at  the  angle.*,  and  the  wliole  was  crowned  by  a 
cavetto  and  covered  with  hieroglyphics.  A pair  of 


obrltsks,  or  *tatue«,  wras  frequently  placed  iti  front  of  Port  I. 
the  passage  cut  through  these  ma.ws ; and  within  the 
latter  were  staircases  which  led  to  the  platforms  on 
their  tops  ; these  staircases  were  always  directed  straight 
forward,  or  the  parts  were  made  lo  turn  at  right  angles 
to  each  other.  No  reason  can  be  given  for  the  forma- 
tion of  such  immense  masaca  of  masonry,  except  it  be 
that  the  artists  of  the  Country  intended  to  priniuce  a 
grand  and  striking  effect  by  a vast  accumulation  of  ma- 
terials os  well  as  by  the  forms  of  their  edillces.  Two  of 
these  lowers  were  generally  placed  in  the  same  dirccliou 
at  a little  distance  from  each  other ; and,  in  front  of  the 
interval,  was  a p.?rtal  constituted  by  two  jambs  and  a 
linld  ; the  exterior  and  interior  edges  of  the  jambs  were 
generally  made  to  incline  inward  like  the  walls  of  the 
building  itself,  though  sometimes  llie  interiur  edges  were 
vertical.  The  faces  ot  these  members  were  adorned  with 
a great  profusion  of  liieroglyphics;  a rc.'d  moulding  sur- 
rounded them  on  the  exterior,  and  the  lintel,  like  the 
building  itself,  was  crowned  by  a cavetto  ornamented 
wilh  sculpture.  On  the  centre  of  the  lintel  was,  usually, 
carved  a scarabrus  or  beetle,  or.  sometimes,  a glo^ 
having  n wring  on  each  side. 

Where  windows  occur,  they  arc,  generally,  in  the 
bluipe  of  a long  square  without  any  omunient.  but 
splayed  on  the  interior  side.  Tfie  windows  of  Egyptian 
Temples  are,  almo^l  in  every  case,  extremely  sinnil ; aud 
the  only  example,  perhaps,  in  which  they  approach  the 
magnitude  and  proportions  of  those  found  in  Grecian  or 
Komnn  buildings,  is  the  Temple  at  Deinlour  in  Nubia; 
and.  probably,  this  is  the  work  of  a late  pencKi  of 
Egyptian  Architecture.  Its  outline  is  pyramidal,  as 
usual,  and  in  the  faqade  is  a doorway  crowned  by  a 
cavetto  ; but,  above  this,  are  three  rectangular  windows 
occupying  nearly  the  whole  breadth  of  the  fai;ude. 

(>ver  the  middle  one  is  the  winged  globe,  and  the  whole 
pier  belw  een  the  two  window  s ho.K  the  Ibrm  of  a pilaster 
with  a capital  resembling  those  of  the  C'orinthian  Order. 

The  c^ipilals  do  not  reach  to  the  level  of  the  lops  of  the 
wimlows,  and  appear  as  if  placed  there,  in  bad  taste, 

Ibr  no  purpose  but  that  of  ornament. 

ITie  ceilings  of  the  Egyptian  buildings  arc  generally  Ceiling* 
smooth  ; hut,  in  some  cases,  they  seem  formed  in  hollow 
panels  by  the  architraves  of  stone,  which  civiss  each 
other  at  right  angles  over  the  lops  ot‘  the  columns. 
Frequently  there  are  traced  upon  the  ceilings  what  are 
called  zodiacs;  that  is,  representations,  m plan^,  of 
the  zodiacal  constellations,  disposed  in  a circular  order 
about  the  centre  of  the  compartment.  From  the  posi- 
tions of  these  conbtellations,  an  effort  has  been  made  to 
ascertain  the  dates  of  the  construction  of  the  edifices  in 
which  they  are  found;  but  iioibiog  satisfactory  on  this 
bead  ha«  yet  been  elicited. 

The  simplicity  of  the  forms  of  Egy  ption  buildings  has 
led  some  persons  to  KUp;>ose  that  the  workmen  might 
have  dispensed  with  any  previous  design  like  that, 
which,  in  the  edifices  of  other  Countries  b necessary  to 
guide  them  in  the  execution ; and  it  is  the  opinion  of 
M.  Denon  that  the  Temples  were  entirely  conMnictc'd 
by  the  eye,  aud  according  to  a routine  established 
among  the  builders  who,  he  observes,  were  unembar- 
rassed by  any  adjuMinent  of  the  memi»ers  of  the  Irize 
or  cornice,  or  by  any  care  of  providing  against  a lateral 
thrust  in  their  roofs. 

That  the  Egyptian  columns  were  copied  from  the  Form*  of 
form  of  certain  trees  U piobablc,  not  only  from  their  thrEgypii*™ 
appearance,  but  from  the  testimony  of  ller^olus, 
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Architc<-  {Euterpe,  s«ct.  171.)  that  Kin|^  AoiMis  actually 

nr«-  caused  columns  to  be  made  resembling  |Milm*tre(s. 
They  are  wiiliout  bases,  or  hate  only  a plinth,  and  (tiat 
is  frequently  circular.  Tlie  capital  ‘is  generally  of  Uie 
bell-shape,  and  is  either  quite  plain,  or  is  ornamented 
in  several  difi*efenl  mantters ; frequently  it  is  surrounded 
by  rows  of  lolua  leaves,  either  simply  marked  by  lines, 
or  sculptured  in  relief;  in  the  latter  case,  the  capitals 
resemble  some  of  those  of  the  Corinthian  Order.  On 
the  columns  of  the  Temple  at  Phile,  the  capital  is  sculp- 
tured  to  represent  three  rows  of  plants,  the  tops  of  which 
are  like  paltn-leaves ; and  in  some  examples,  as  in  the 
Temple  ut  Tentyris,  it  has  the  form  of  a female  head. 
But,  what  is  very  different  from  the  practice  of  the 
lireeks,  is  that  in  the  same  building,  and  even  in  the 
same  row,  the  capitals  of  the  columns  do  not  resemble 
each  other.  In  tlie  Egyptian  Temples  the  intercolumni* 
aliuns  are  generally  Hmal).  not  exceeding  l.h  diameters. 

Hie  height  of  the  column,  from  the  bottom  of  (he 
plinth  to  the  top  of  the  capital,  is  equal  to  from  three  to 
eight  diameters,  and  the  tallest  column  is  above  fifty 
feet  high  ; in  some  cases  the  shaft  diminishes  gradually 
from  bottom  to  top.  and  is  sculptured  as  if  it  were  a 
bundle  of  reeds  bound  together,  at  intervals,  by  three  or 
more  turns  of  cordsge  ; these  intervals  are  either  nlain, 
channelled,  or  reeded,  and  sometimes  all  the  thro  kinds 
exist  upon  one  column.  Two  circumstances  arc  {pecu- 
liar to  the  Egyptian  columns ; the  first  is,  that  there  are 
often  cubical  blocks  of  stone  between  the  capitals  and 
the  entablature ; and  the  second,  that  the  lower  part  of 
the  shat\  is  sometimes  cut  away,  so  that  the  part  which 
nsls  upon  the  plinth  is  smaller  than  the  part  above; 
such  is  (he  case  with  the  columns  of  the  Temple  at  La- 
(opolis.  It  is  difficult  to  assign  any  reason  for  the  latter 
practice,  since  it  can  only  tend  to  weaken  a column  in 
a part  where  it  ougiit  to  be  the  strongest ; the  lower 
parts  of  these  columns  are  rounded  and  ornamented 
with  sculptured  foliage,  which  makes  them  appear  us  if 
they  stood  upon  the  roots  of  plants.  In  other  instimces 
the  upper  part  of  the  column  swells  out  from  the  sliafi 
suddenly,  and  then  tapers  again  to  the  top,  making  it 
resemble  a post  crushed  by  a weight  above;  and.  that 
the  form  has  been  adopted  from  observing  some  such 
effect  seems  evident,  because  under  this  swell  there  are 
mouldings,  resembling  cordage,  about  the  column,  as  if 
to  prevent  its  splitting  further  by  the  weight.  The 
most  remarkable  evumple  of  this  kind  of  column  ts  (hat 
observed  by  Mr.  Burry  in  the  interior  of  the  Tombs  at 
Benihassari.  about  forty-eight  leagues  South  of  Cairo; 
he  compares  each  column  to  a bundle  formed  by  four 
large  reeds  of  the  Nile  placed  upon  a plinth  and  lied 
together  by  cords  near  the  top;  small  sticks  are  intro- 
duced between  the  reeds  at  the  place  of  ligature,  to 
render  (he  column  more  circular,  and  afford  the  means 
of  fiimly  tying  the  whole  together.  See  pb  ix.  fig.  6. 

Hic  lurches  of  the  Tombs  at  SilsiUs,  about  seventy 
miles  iiioulh  of  'Flielies,  are  formed  by  columns  of  a 
similar  nature;  but  the  same  gentleman  also  observes, 
that  the  fronts  of  two  of  (he  Tombs  at  Benihassan  con- 
sist each  of  two  flute<l  columns  resembling  those  of  the 
Doric  Onler,  one  on  each  side  of  the  entrance ; the 
columns  are  about  diameters  in  height;  the  Hutes 
are  shallow  and  twenty  in  number;  the  capital  consists 
of  an  abacus  only,  and  there  are  no  indications  of  abase 
or  plinth.  Above  the  architrave,  which  is  plain,  is  a 
projecting  ledge  of  the  rock,  in  the  form  of  a comice, 
the  soffit  of  which  is  sculptured,  apparently  in  imita- 
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tion  of  a series  of  reeds,  lud  borisontally,  for  its  sup-  Put  I. 

Mr.  Barry  gives  another  instance  of  fluted  Egyptian 
columns  in  an  excavated  Temple  at  Kalaptchic,  about 
twenty-five  leagues  above  the  first  cataracts.  The 
Temple  consi;»ts  of  two  chambers,  and  the  roof  of  one  of 
them  is  supported  by  two  such  columns ; their  shafts  are 
each  7.667  feet  high,  and  3.167  Icet  diameter,  with  a 
slight  diminution  upward  : they  have  a square  abacus 
and  a circular  plinth.  In  a Temple  at  Eleuthias,  a few 
miles  South  ofKsne,  is  a large  vestibule  whose  roof  is 
supported  upon  polygonal  columns  of  sixteen  sides. 

(Gwilt’s  edition  of  Chambers'syfrcAi/ecfure,  p.  37.  note.) 

In  the  Egyptian  buildings  there  are  no  pilasters,  pro- 
perly so  called,  except  the  small  ones  in  Uie  se)mlchral 
chamber  of  the  great  Pyramid ; but,  sometimes,  hu- 
man figures  are  placed  as  columns,  either  alone,  or,  as 
it  were,  attached  to  tlie  fronts  of  square  piers,  of  which 
the  Temple  at  Yjivambul,  described  by  Belzorii,  affords 
examples.  It  m observed  by  Mr.  Forsyth  that,  in 
general,  the  Egyptian  statues  are  well  adapted  fur  the 
support  of  an  culablature.  their  backs  are  flaUened  as 
if  fur  the  pur|)ose  of  adhering  to  a wall ; (heir  arms  are 
placed  close  by  their  sides,  and  the  head  U secured  to 
(he  body  by  broad  tresses  which  fall  down  un  the 
shoulders  and  breast. 

In  general,  the  entablature  of  the  Egyptian  buildings  TheeaubU> 
consists  of  an  architrave,  either  plain  ur  ornamented,  tore, 
with  a cornice  over  it ; but  in  some  examples,  an  in  the 
Tombs  of  Silsilis,  the  entablature  consists  of  an  archi- 
trave, frize,  and  cornice,  each  projecting  over  the  one 
below  it,  like  an  inverted  step;  the  upper  part  of  Uic 
comice  projects  still  further,  and  tlie  prujeHiun  Is  sup- 
ported by  a sort  of  inodillon.  'fhe  height  of  (he  enta- 
blature is  about  one-third  of  that  of  the  columns.  Over 
the  architrave  of  the  interior  range  of  columns  in  the 
great  Temple  at  Kamac  is  a wall  with  rectangular  per- 
forations, like  windows,  immediately  over  tlie  inlervala 
of  (he  c*ulumns  below. 

Above  the  capitals  of  the  Egyptian  columns  ts  on 
abacus,  sometimes  resembling  thalof  the  Greek  Orders; 
hut,  at  other  times,  it  consists  of  a cubical  block,  eitlier 
plain  or  sculptured.  Over  these  blocks  is  placetl  the 
horizontal  beam  parallel  to  tlie  line  of  columns,  and  cor- 
responding to  the  architrave  of  the  Greeks:  and  obove 
all,  is  what  may  be  called  the  cornice,  the  section  of  which 
is  concave  outward,  and  which  has  its  top  projecting 
beyond  the  face  of  the  architrave.  The  concave  front  of 
this  member  is  adorned  with  sculpture,  in  some  cases 
consisting  of  a series  of  reeds  parallel  to  each  other 
from  top  to  bottom  of  the  cornice,  in  other  cases  the 
reeds  are  in  groups  of  three  or  six  in  each  group ; the 
intervals,  or  metopes,  if  they  may  be  so  called,  are 
sculptured  with  wingefl  globes,  as  on  the  portico  of  the 
Temple  at  Tentyris.  These  reeds  are  disposed  with  re- 
gularity, but  not  over  the  middle  of  the  front  of  the 
columns  as  in  the  Greek  Temples ; Ibr,  in  the  portico 
of  (he  Temple  at  Latopolis,  each  group  is  equally  dis- 
tant from  the  next,  and  one  is  plac^  over  the  middle  of 
the  iutercolumniatioD,  but  the  middles  of  the  other 
groups  foil  over  the  sides  of  the  columns.  The  interval 
between  every  two  groups  is  occupied  by  a channel  cut 
in  a vertical  plane  down  the  lace  of  the  comice.  The 
Egyptian  re^s  dilftr  also  from  the  Greek  (riglyphs  in 
an  essential  circumstance,  Vis.  that  the  latter  are  so 
situated  as  evidently  to  indicate  the  supports  of  the 
roof;  whereas  the  others  are  ornaments  in  the  front  of 
2o 
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Arcbiivc*  the  roof  itself,  above  which  there  U geDcrally  noihini^ 
lurcu  lo  be  supported. 

Xhe  entablatures  are  frequently  sculptured  with 
fibres  of  animals,  and  it  is  passible  that  Uie  zophorut 
or  Mze.  in  the  Greek  Architecture,  received  its  name 
from  this  circumstance  ; winged  globes  and  the  scara- 
beus  are,  almost  invariably,  the  omameiiUi  of  the 
t)gyptian  architraves. 

The  Arebi*  |(  was  an  observaliun  of  a French  author,  that  there 
twisre  of  ig  nothing  in  the  Egyi  tian  Architecture  confurroable  to 
the  circumstances  of  the  modems;  for,  says  he,  we  do 
not  possess  those  immense  blocks  of  stone  which,  in 
modem  Kgypl.  arc  the  motives,  or  excuse,  for  a style  of  build- 
fdificet.  ing  duitinguisbed  by  being  enormously  massive ; and  he 
supposes  that  an  imitation  of  their  works  on  a small 
scale,  or  with  materials  of  small  dimensions,  would  ill* 
spire  ruticule  rather  than  afford  pleasure.  This  obser- 
vation, to  a certain  extent,  niay  he  jnst,  but  it  would  be 
improper  to  exclude  the  Egyptian  Architecture  entirely 
from  the  modem  practice,  as  it  is  possible  that  there 
may  be  some  cases  in  which  it  may  be  employed  to 
advantage.  That  style  has  lately  been  adopted,  with 
success,  in  the  construction  of  an  iron>f>undry  in 
Wales ; and.  if  it  were  only  applicable  to  such  build- 
ings as  Manufactories,  Prisons,  or  Tombs,  it  would  con- 
tribute  to  the  production  of  an  agreeable  variety  in  our 
Architecture. 


was  SO  cubits,  or  54.72  feet  deep,  and  the  sanctuary  Pm  I. 
20  cubits,  or  3S.4H  feet.  The  height  of  the  Temple, 
probably  the  middle  part,  was  SO  cubita,  or  54.72  feet ; 
that  of  the  sanctuflIVy  was  20  cubits,  or  S6.48  feet,  and 
that  of  the  portico,  if  we  may  judge  from  the  height  of 
ita  columns,  was  about  the  same*  The  latter  waa 
covered  by  a rcMjf.  and  the  body  of  the  Temple  was, 
probably,  similar  to  that  of  the  Greek  hypipihral 
Temples;  it  was  surr«juuded,  in  the  interior,  by  three 
tiers  of  chamt'^ra,  one  above  another,  there  was  an 
asceul  by  suirn  from  the  ground  lo  the  middle  and 
upper  stories,  ai.d  the  central  sjiace  was  a court  open 
to  the  sky.  The  liclls  which  were  suspended  about  the 
Temple  were,  probably,  intended,  by  the  sound  they 
produced,  on  being  agitated  hy  ibe  wind,  to  keep  off 
birds  from  the  consecrated  edifice.  The  like  means  nre 
known  to  have  been  adopted,  for  the  same  purpose,  on 
the  roofs  of  the  Grecian  Tt  niples. 

I’he  floors  of  the  up]>er  chambers  were  laid  on  beams 
of  cedar,  the  ends  of  which  were  not  inserted  in  Ibe 
walls  of  the  Temple,  but  rested  on  ct»rbrls  td  masonry 
attached  to  their  faces,  'fhe  interior  of  the  walla  was 
boarded  with  cedar,  on  which  were  figures  of  cherubim 
and  palm  trees  sculptured  and  covered  with  gilding. 

Within  the  sanctuary  were  two  figures  of  rheruhs,  made 
of  wood  and  cuvcretl  with  gold;  the^e  were  10  cubits 
higli.  amt  their  espandeti  wings  extended  across  the 
breadth  of  the  Tcii.ule. 


In  front  of  the  portico  and  between  the  extremities 

of  the  side-walls,  were  two  brass  pillars,  each  18  cubiU 
CHAPTER  X.  high  and  nearly  4 cubits  iu  diameter;  the  chapiters, 

wliich  may  mean  either  the  capitals  of  the  columns  or 
Ancient  Edijicfs  of  Syria  and  Pmia.  the  whole  etilablalure,  were  also  of  brasa,  and  5 cubits 

high,  ornamented  with  wreaths  and  leaves  of  pomegra- 
Tcmple  tt  While  the  Egyptian  Empire  flourished,  the  style  of  nates  or  lilies,  and  covered  with  network.  Pillars  are 
Arstlni.  Ita  Architecture  extended  itself  into  Syria  and,  perhaps,  oIao  mentioned  whose  capitals  were  only  4 cubits  high; 

still  further  toward<i  the  East.  To  this  period  may,  probably  these  were  within  Uie  portico,  and  formed  part 
peihaps,  he  referred  tlie  execution  of  a work  which  was  of  the  support  of  its  roof. 

observed  by  Pocock  on  the  Island  of  Armdus,  or,  as  it  is  The  house  of  the  forest  of  Lebanon  seems  lo  have 
now  called,  Tortosa.  According  to  the  description  of  been  similar  to  ibe  Temple,  but  more  extensive,  being 
that  traveller,  it  is  a court  formed  by  cutting  down  the  100  cuImIs  long  and  50  broad.  It  had  a portico  in 
solid  rock  from  top  to  bottom.  In  the  centre  of  Uie  front,  the  breadtli  of  which  was  equal  to  that  of  the  house, 
court  is  a throne  composed  of  four  stones  liesides  the  and  the  depth  30  cubits ; its  roof  was  supported  on  fuur 
pedestal  on  which  it  ntands ; one  serves  for  the  back,  rows  of  pillars  of  cedar  wood,  fiAecti  in  each  row. 
another  fur  the  canopy,  and  two  others  for  the  sides.  The  height  of  the  columns  of  the  Temple  being  equal 
Between  these  was,  pro^bly,  placed  the  Idol  worshipped  to  about  five  diameters,  the  proportions  are  nearly  the 
in  the  court,  which,  no  douU,  was  a kind  of  Temple,  same  as  those  of  the  Egyptian  and  earliest  Greek  ex- 
In  two  of  the  corners  of  (he  court  there  appear  to  have  amplea.und  the  capitals  bear  a considerable  resemblance 
been  small  apartments  cut  also  in  (he  rock.  to  those  of  the  former  Country. 

Th«Tem(iU  In  the  sacred  Scriptures  is  given  an  account  of  the  Persia  was  the  seat  of  a powerful  Empire,  from  the  lime  The  Peniia 
•cJeruislen  conslriicliou  of  the  Temple  at  Jeru.valem  by  Solomon  ; at  which  Nimrod  built  the  city  of  Babylon  till  the  inva-  Arcniiccture 
from  which  we  perceive  that  the  plan  of  Uie  building  siou  of  the  Country  by  Alexander  the  Great ; and  during 
very  much  resembled  that  of  the  Temples  of  Gteece  or  that  period  the  Art  of  building  must  have  been  prac- 
Egypt.  According  (o  the  description  in  the  Book  of  tised  there  to  a great  exIcDL  The  frequent  changes, 

A'//igr,  the  plan  of  the  Temple  was  a parallelogram ; however,  which  the  Government  experienced,  and 
its  length  was  60  cubits,  and  its  iM’eadth  20  cubits,  perhaps  other  circumstances  with  which  we  are  unac- 
and  it  was  divided  into  three  principal  parts  by  walls  quaiuted,  have  caused  the  destruction  of  nearly  all  the 
parallel  lo  its  brearlth.  There  is  some  doubt  about  the  monuments  of  the  Architecture  of  this  highly  civilized 
precise  value  of  the  cubit  here  supposed  to  be  employed,  people ; indeed,  if  we  except  the  ruins  at  present  exist' 
but  assuming  it  to  be  equal  to  l.h24  feet,  which  is  that  ing  in  one  place,  not  a vestige  of  them  remains.  'Fhese 
generally  assigned  to  it,  it  will  follow  that  the  length  of  ruins  arc  found  in  the  Province  of  Fursistan,  a few  miles 
the  Temple  was  109.44  feet,  and  its  breadth  36.48  feet,  to  the  North  c»f  Chyras,  or  Shiraz,  and  arc  probably  on 
In  Trout  was  a pnmaos  or  portloo;  then  followed  the  the  spot  where  the  city  of  Persepolis  anciently  stood, 
cello,  or  main  body  of  the  Temple;  and,  thirdly,  at  the  This  city,  one  of  the  Cai>itaU  of  the  Persian  Kings,  is 
other  extremity,  was  the  sanctuary.  The  breadth  of  (he  supposed  to  have  been  built  or  embellUhed  by  Cam* 
portico  wa.o  equal  to  that  of  the  'I'einplc,  and  its  depth  bysea.  or  rather  by  his  succesaort  Darius  and  Xerxes ; 
wai  10  cubits,  or  18.21  feet ; the  body  of  the  Temple  but  its  prosperity  must  have  been  of  short  duration  ; for 
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Arcnitsc*  wilh  the  Other  citieit  of  the  Empire*  it  declined  aAer  the 
ture.  death  of  Alexander  and  the  division  of  the  territories  he 
had  conquered. 

Krtniini  of  Le  Brun,  to  whom  we  are  indebted  fur  i\*c  description 
i>ie  Piisce  and  measurement  of  the  ruins,  supposes  them  to  be  the 
*‘®"*“*'**  Palace  of  Darius  destroyed  by  the  Ma- 

cedonian Moi.urch  in  one  of  his  reveU;  and  the  ine- 
quality of  the  ground,  together  with  the  appearance  of 
distinct  apartments  for  men  and  women,  are  more  fa- 
vourable to  the  opinion  that  the  ruins  have  formed  part  of 
a Palace  tlian  of  aTemple.  This  traveller  observes  that 
the  whole  of  the  cdiAce  has  been  founded  upon  a marble 
rock,  which  has  been  levelled,  and  constitutes  a platform 
about  400  yards  long  from  North  to  Snutli,  and  about 
half  as  much  from  East  to  West ; and  on  (be  margin  of 
the  rock,  there  has  been  erected  a wall  surrounding  the 
whole  building,  and  following  all  the  sinuosiiies  of  the 
ground.  The  Western  side  of  the  platform  is  elevated 
2*2  feet  above  the  plain  in  front,  and  there  is  an  aseeui 
to  it  by  steps  in  two  ramps,  which  first  diverge  from 
one  another,  and  then  come  together  at  the  top.  The 
steps  which  are  about  4 inches  high  and  14  inches 
broad,  lead,  at  about  42  feet  from  the  edge,  to  (wo  great 
masses  of  masonry,  resembling  those  which  are  placed 
before  the  Temples  of  Egypt:  like  them,  they  diminish 
upward,  and  are  crowned  by  a cavettu,  the  upper  part  of 
which  projects  over  the  lower.  In  them  are  former!  door- 
ways which,  no  doubt,  led  to  the  front  courts  of  the 
Palace,  the  magnificence  of  which  is  attested  by  (he 
number  of  broken  columns  which  lie  scattered  about. 

These  masses  arc  22  feet  long  and  IS  feel  thick,  but 
the  height  of  one  is  ,39  feet,  and  of  the  other  29  feel.  On 
(he  aides  are  sculptured  winged  horses  with  human 
heads,  weoring  Persinn  dresHrs.  The  hollies  of  the 
horaca  are  in  bas  relief,  but  the  l«-gs  are  detached 
from  the  wall,  and  the  style  of  the  figures  indicates  a 
taste  for  whatever  was  capricious  and  extravagant  in 
sculpture. 

Beyond  (hisfir.^t  a.asemblage  of  ruins,  and  to  the  right 
of  the  above-mentioned  masses,  is  another  a.sscinhhige 
upon  more  elevated  ground,  and  seeming  to  form  ti  e 
principal  part  of  the  Paloce.  This  terrace  is  Mip)>ortc(l 
by  walls,  on  which  are  numerous  sculptures  representing 
processiiina  and  sacrifices  of  horses  and  oxen  ; several 
of  the  figures  have  the  particular  kind  of  head-dress 
and  umbrella  which  w«h^  worn  by  the  Persian  Noble«, 
but  others  have  long  robes  resembling  (hose  worn  by 
the  Medes.  The  pru|iortions  of  the  figures  arc  guud, 
but  the  executiuii  is  without  taste,  and  appears  to 
have  been  hasty.  Near  thene  are  the  remHiiis  of  some 
subterranean  vaults,  which  M.  Le  Brun  siippoaes  were 
iiitonded  to  convey  water  to  the  Palace. 

IJe-criptioo  Tlic  columns  are  of  grey  marble,  from  70  to  72  feet 
MtUivco-  high  and  5}^  feet  in  diameter;  consequently,  their  height 

ianii*.  is  e<iual  to  about  13  diameters ; which  ap|>earing  too 

slender  to  support  a great  weight,  has  led  that  traveller 
Uj  believe  that  this  must  have  been  a summer  Palace, 
roofed  with  timlicr,  or  having  some  temporary  covering. 
Each  coiuimi  has  a base,  which  U 4^  feet  high,  wilh 
sculptured  mouldings.  Some  of  the  columns  are  deco- 
rated with  zig-zag  ornaments,  resembling  those  on  the 
fragment  found  near  the  Treasury  of  Atreus,  at  Mycenw ; 
the  upper  parts  of  otliers  are  ornamented  with  several 
small  8<  n)IU  which  arc  not  much  unlike  the  spirals  in  the 
capitals  of  the  l*»nic  Order.  The  sbaAs  consist  of  four 
or  five  dilferetit  pieces  besides  the  capital,  and  some  of 


them  are  fluted  with  as  many  as  forty  longitudinal  chan-  Put  f. 
nels,  each  about  three  inches  wide,  witli  fillets  between 
them.  A representation  of  one  of  these  columns  is  given 
in  pi.  ix.  fig.  7 ; and  if  we  include  in  (he  capital  all  the 
scruils.  that  member  will  occupy  about  one-fifth  of  the 
height  of  the  column.  Ou  some  columns  are  repre- 
sented camels  stooping ; on  others  figures  resembling 
horses.  One  of  these  is  given  in  fig.  8,  and  the  sculpture 
on  one  of  the  piers  at  this  place  is  represented  in  fig.  9. 

in  some  rocks,  about  twn  leagues  from  Persepolis,  Peni*a»r 
arc  formed  excavations,  which  have  been  taken  for  the 
Tomb*  of  the  Persian  or  Parthian  Kings ; and  from  the 
view  and  dc'..criptinn  given  by  Lc  Brun,  Uie  Ibllowing 
accou'it  of  the  ornaments  about  the  facade  of  one  of 
them  has  been  taken.  One  -ide  of  the  rock  being  cut 
away,  a vertical  front  is  formed,  about  70  feet  broad  and 
as  much  in  height;  in  the  lower  |>art  of  which  is  (he 
entnuice  to  a gallery.  Tlie  aides  ami  top  of  tlie  en- 
trance are  cut  in  the  n>ck.  so  as  to  form  three  facie 
parallel  to  the  front,  each  deeper  than  the  one  on  its 
exterior;  ami  over  the  top  is  the  Egyptian  cavetto. 

Parallel  to  the  front  wall,  ami  a little  in  advance,  are 
four  columns  at  intervals  from  each  other,  about  equal 
to  die  breadth  of  the  doorway,  with  capitals  formed 
of  the  heads  of  oxen  projecting  beyond  the  columns. 

Over  these,  cutnes  an  architrave  extending  along  the 
whole  breadth  of  die  front,  aitd  divided  into  three  facie 
projecting  beyond  each  other,  upwards ; alxive  this  is 
a kind  of  comice,  projecting  about  2j  feel,  and  sup- 
ported by  modillons.  Upon  the  top  of  diis  is  a wall, 
like  a parapet,  of  (hc  same  length  as  the  architrave,  and 
sculptured  with  lions. 

Ou  die  upper  part  of  the  rock,  and  attached  to  its 
front,  are  sculptured  (wn  rows  of  human  figures  about 
six  feet  high,  one  row  above  the  other,  and  fourteen  in 
eacli  row.  The  rows  are  separated  from  each  other  by 
a sort  of  entablature,  and  another  entablature  is  placed 
on  die  heads  of  the  figures  in  the  upper  row.  On  the 
right  and  left  of  these  rows  is  sculptured  an  upright 
fi^re  aliout  twenty  feet  high,  having  the  head  and  feet 
of  some  animal,  and  the  body  forming  an  inverted  frus- 
tum of  a cone ; and  in  die  sidea  of  die  excavation  of 
the  mountain  are  three  recesses,  one  above  another,  over 
the  extremities  of  the  portico,  each  containing  sUluea 
Above  the  two  rows  of  figures  before  meDtiom-d,  is 
the  figure  of  a man  about  fourteen  feet  high,  standing  on 
Steps  niid  holding  a bow ; an  altar,  with  n fire  on  it,  is 
beliire  him. 

The  sculpture  on  syme  of  these  rocks  represents,  in 
bas  rcliefi  cumbaU,  in  which  die  warriors  are  mounted 
on  horses ; iliU  is  not  die  ca«c  in  the  bas  reliefs  of  Per- 
Be|X)iis.  and  it  is  therefore  probable  that  these  Tombs 
are  works  of  the  Parthiuns,  to  whom  Persia  was  at  one 
time  subject.  A fuc^ude  of  one  of  Uiese  Tombs  is  repre- 
sented in  pi  ix  fig.  10. 

From  die  resemblance  of  some  of  the  features  in  the 
ruins  of  Persepolis  to  those  of  the  Egyptian  buildings, 
it  seems  probable  that  the  Persian  Architectiu*c  is  de- 
rived from  that  of  Egypt ; and  the  Palace  we  have  no- 
ticed has  been  suppos^  to  be  execute<i  by  artists  of  the 
Inlter  nation,  who  were  brought  into  Persia  at  the  lime 
of  die  invasion  of  Eg)pl  by  Cainbyses.  Ail  the  sculp- 
tured Tombs  above  mentioned  bear  the  nameofNaxi 
Rublaii,  or  rather  Neksiia-e-Kou«tem  ; that  is,  the  sculp- 
tures of  the  hero  Rustan,  or  Koostem,  the  Hercules  of 
the  East. 


Digitized  by  Google 


2 o 2 


PART  II. 


ANCIENT  ARCHITECTURE  OF  THE  ROMANS  AND  SARACENS. 


Architrc* 

tur«. 


CHAPTER  I. 

The  Ori^n  of  Latin  ArthUedure,  and  the  oldai 
Templet  of  Italy. 


Arcbiipc-  The  people  of  Italy  seem  to  have  bc^n,  at  an  eariy 
lure  culti>  period,  the  cultivation  of  Andiitecture;  and  the  ancient 
»«ed  bytJie  juljabitants  of  Etruria  or  Tuscany  are  said  to  have  in- 
iruac4si  ^ particular  Order,  before  any  commiinicalion 

was  established  between  Italy  and  Greece.  But,  thoufrit 
it  19  not  meant  to  deny  this  fact,  yet  it  ia  also  possible 
that,  as  a colony  nt  Arcadians  are  said  to  have,  very 
anciently,  established  themselves,  under  Evandcr,  in  that 
Country,  this  colony  may  have  introduced  a mode  of 
building:  which  had  been  previously  practised  in  G reece ; 
and,  in  this  case,  the  Grdcr  alluded  to.  which  is  com- 
mon!) called  the  Tuscan,  might  be  only  a copy  or  mo- 
dification of  the  very  andent  Grecian  Doric;  which  it, 
in  some  respects,  resembles,  if  we  may  judge  from  the 
description  given  of  it  by  Vitruvius.  That  the  andent 
Etruscans  possessed  a certain  degree  of  taste  and  ele- 
gance in  Art  cannot  be  doubted,  when  wc  consider  the 
remains  of  antiquity  which  have  been  discovered  in 
their  Country ; and  there  is  sufficient  reason  to  believe 
that  the  Romans  employed  artists  of  that  nation  to  exe- 
cute their  great  worses  before  they  became  acquainted 
with  l!ie  more  splendid  performances  of  the  Greeks, 
bmid-  Architecture  was  probably  unknown  in  Rome  till  the 
uf  the  time  of  the  Tarquins ; but  that,  from  that  perioil,  the  Ro- 
'***  mans  had  some  acquainunce  with  the  Art,  and  that  their 
edifices  were,  even  then,  not  entirely  destitute  of  orna- 
ment, is  rendered  probable  by  the  circumstances  we  are 
about  to  mention.  The  ancient  Temple  of  J upiter  in  the 
Capitol  was  begun  during  the  reign  of  the  elder  of  those 
Princes,  by  Etruscan  workmen,  lliough  it  was  not 
ffnished  till  long  afterwards.  According  to  Cicero,  it 
had  two  rows  of  columns  in  the  interior,  by  which  it 
was  divided  into  three  parts,  longitudinally,  and  its  front 
was  crowned  by  a petlimcnt.  It  might,  therefore,  re- 
semble the  Temples  at  Psstum  which  have  been  already 
described,  and,  perhaps,  was  not  inferior  to  them  in 
magnificence.  We  learn  from  the  same  authority,  that 
it  was  twice  destroyed,  and  as  often  rebuilt  upon  the 
same  foundations.  According  to  Palladio,  the  ancient 
Temple  of  Vesta  at  Rome,  which  is  supposed  to  have 
been  bnilt  by  Numa  Pompilius,  was  of  a circular  form, 
and  surrounded  by  columns  whose  capitals  resembled 
those  of  the  Corinthian  Order  which  was,  subsequently, 
60  much  employed  in  Roman  buildings.  Again,  what 
Palladio  calls  the  double  Temple  of  the  Sun  ami  Moon, 
but  which,  it  is  now  supposed,  was  dedicated  to  Venus 
aud  Rome^  and  which  is  said  to  have  been  built  by 
King  Tatius,  ur  rebuilt  at  a subsequent  period  accord- 
ing to  the  original  design,  must,  even  in  its  primitive 
state,  have  possessed  great  magnificence  of  character. 
To  these  wc  may  add  the  Cloacay  or  sewera  at  Home, 
which  bear  marks  of  very  lugh  antiquity,  if  tlicy  were 
not  executed  by  the  elder  Tar<)uin,  as  is  commonly  sup- 


posed.  No  doubt  many  structures  fur  Religious  and  Psrtll. 
Civil  pur])08cs  existed  in  Rome  and  Italy,  during  the 
times  of  the  Monarchy  and  Commonwealth,  which  have 
since  gone  entirely  to  ruin;  and  it  is  probable  enough 
that  they  posscs&ed  neither  the  stability  nor  the  splen- 
dour of  the  Grecian  buildings. 

From  the  time  that  a constant  intercourse  subsisted  lavcatioD  of 
between  Italy  and  Greece,  the  artists  of  the  former  'h«Compo- 
Country  laboured  to  copy  the  works  of  Uieir  more  re- 
fined  neighbours;  and,  not  baving sufficient  correctness 
of  la.ste  to  relish  the  simple  beauties  of  the  Grecian 
Architecture,  or  perhaps,  bciug  unwilling  to  confine 
themselves  to  the  repetition  of  forms  which  already  ex- 
isted, they  applied  themselves  to  make  variations  in  the 
style,  and  increa.se  the  embellishments  of  the  different 
Orders.  From  this  propensity  to  diangc  has,  no  doubt, 
arisen  the  fifth,  or  that  which  is  called  the  Roman  or 
Composite  Order,  which  consists  in  a union  of  the  vo- 
lutes of  the  Ionic  with  the  foliage  of  the  CorioUiian 
capital. 

it  IN  supposed  that  this  Order  is  alluded  to  by  Vilru- 
viu.s,  in  Uie  1st  Chapter  of  the  IVth  Book,  but  he  does 
not  give  any  particular  description  of  it;  and.  conse- 
quenlJy,  it  has  been  doubted  whether  that  which  we  de- 
scribe under  this  name  existed  in  his  rime ; it  is  very 
likely,  however,  to  be  the  production  of  some  Roman 
artist  who,  in  search  of  novelty,  has  found  nothing  bel- 
ter than  a combination  of  the  ornamental  parts  of  two 
Orders  already  existing. 

it  was  an  observation  of  Strabo  that  the  llomana  ex-  itAmm  Ar- 
cellcd  the  Greeks  in  tbeir  attention  to  objects  of  the  chuectun- 
highest  national  utility.  I'hc  latter  people  confined 
their  Architectural  labours  to  the  embellishment  of  their  *'^■^5** 
Temples,  the  entrances  of  their  cities,  and  thvir  places  ’ 
of  public  exercise;  while  their  private  dwellings  were 
mean,  and,  except  the  Falaestrs,  every  work  which,  in 
another  Country,  would  be  considered  essential  to  the 
comfort  of  the  people  was,  in  Greece,  disregarded,  or, 
by  the  nature  of  the  Country,  rendered  unnecessary. 

The  former  people  not  only  gratified  their  piety  or 
vanity  by  erecting  splendid  ^ifices  for  the  Gods,  but 
formed  bridges  and  high  roads  for  lacililating  the  com- 
munication with  every-  part  uf  (he  Empire;  immense 
sewers  to  drain  and  purify  their  cirics,  and  magnificent 
aqueducts  to  supply  them  with  an  abundance  of  that 
indispensable  element,  water. 

One  thing  in  particular  there  is  rea.son  to  believe  Probabiliiy 
that  Italy  may  value  itself  on,  m.  the  inveuliim  of  ilie 
xrchwl  vault  and  dome,  of  which  not  a trace  exists  in 
any  other  Country  of  an  earlier  date  than  the  lime  of  UmAkwou 
its  intercourse  with  Home.  And,  though  it  is  barely  out  of 
possible  that  the  invention  may  have  taken  place  in 
some  part  of  Asia  where,  large  masiiies  of  stone  being 
scarce,  it  is  to  be  expecte<l  inat  such  a coiitrivauce 
would  be  thought  of  u>  ibrm  u cover  to  a building,  or 
u bridge  across  a river;  yet  the  total  absence  of  exam- 
ples tile  antiquity  of  wliicb  is  authenticated,  proves  that 
the  arch  could  nut  have  been  in  general  use,  and  even 
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Arckttec*  renders  It  probable  that  it  waa  entirely  unknown  ; since, 
laf*-  if  known,  its  obvious  utility  would  necessarily  have  led 
to  its  frequent  application. 

In  mountainous  Countries  natural  appearances  are 
not  wanting  which  might  suggest  the  idea  of  a curvi> 
linear  arrangement  of  materials  constituting  an  arch  ; 
the  entrances  of  caverns  and  the  perforations  of  rocks 
frequently  bear  this  form,  and  these  have  been  imitated 
on  some  ticcaaions  at  a very  early  period.  Mr.  Hamil> 
ton  describes  an  artificial  perforation  like  an  arch,  made 
In  a solid  wall,  and  serving  as  a doorway  in  an  ancient 
Fort  at  Ephesus  ; but  we  do  not  mean  to  class  under  the 
name  of  archea  such  apertures  as  this,  nor  the  covered 
passages  described  in  speaking  of  the  works  at  Mycenc* 
and  the  Egyptian  Pyramids.  These  methocU  are  nearly 
as  old  as  the  Art  of  building  itself,  and  have  been  pruc* 
Used  not  only  in  Greece  and  Egypt,  but  also  in  Britain, 
in  India,  and  in  America.  By  an  arch  we  mean  a 
number  of  wedgedike  stones  disposed  in  a vertical 
plane,  and  sustaining  themselves  in  the  air  by  their 
mutual  pressures.  Of  this  kind  of  arch  no  ve!«(ige 
appears  among  any  of  the  remains  of  the  early  Architec- 
ture of  Greece ; even  the  river  Ophissus,  which  croicses 
the  road  to  Athens,  had  no  bridge  over  it  till  one  was 
erected  by  the  Romans  when  they  had  pos.sos.sion  rd'the 
Country.  The  tholtut  mentioned  by  Ilomer  and  other 
Greek  authors,  and  which  is  usually  translated  ii  dome, 
signified,  as  Lord  Aberdeen  observes,  mercl)  a buiUl- 
ing  on  a circular  plan  without  regard  to  the  roof,  which, 
in  works  of  that  kind,  is  supposed  to  have  been  fre- 
quently of  timber  and  of  a conical  form  ; and  the  roof 
the  monument  of  Lysicrates,  at  Athens,  is  merely  a 
mass  of  stone  resting  vertically  on  the  side  walls  of  the 
building.  The  roof  of  the  Temple  of  the  Winds  is  that 
which  approaches  nearest  to  the  character  of  a dome, 
being  composed  of  twenty-four  separate  blocks  which 
abut  on  a key-stone  at  the  vertex ; but  the  editor  of 
Stuart’s  Aihent  does  not  consider  them  as  exhibiting  any 
feeling  of  the  principle  of  the  arch. 

Aietir*  pro-  In  Italy  we  find  the  earliest  traces  of  arches,  and, 
bitily  liM  whoever  was  the  inventor,  the  Romans  have  certainly 
the  merit  of  bringing  them  into  general  use.  and  of 
" employing  them  for  the  most  important  purposes.  A 

work  wliich  is  with  reason  considered  as  one  of  the 
earliest  specimens  of  arches,  is  the  conduit  at  Tuscii- 
lum  near  Home.  This  is  a subterranean  channel  pro- 
ceeding  from  a reservoir  under  a mountain  ; it  has 
vertical  side.s  and  is  covered  by  stones,  in  the  form  of 
frusta  of  wedge.s,  abutting  against  each  other  at  their 
oblique  sides,  in  which  construction  the  principle  of  the 
arch  is  distinctly  exhibited.  The  reservoir  is  10  feet 
broad,  and  10^  iVet  high,  and  is  formed  similarly  to  the 
Trea-sury  of  Atreiis,  its  aides  being  compose<l  of  circular 
courses  of  stones,  horizontally  disfvoscd,  and  gradually 
contracting  towards  the  vertex  ; which  gives  an  antique 
character  to  the  reservoir  confirmatory  of  the  opinion 
that  the  comluit  is  an  original  example  of  vaulting,  and 
not  a rude  imitation  of  a more  perfect  fonn.  (Sec 
Kinnaini's  Supplement  to  Stuart's  Athem.)  Next  to 
this  may  be  mentioned  the  arches  found  in  part  of  the 
ancient  walls  of  Rome,  built  by  Tullius,  and  the  Cloaca 
nutstma ; the  latter  of  which  is  formed  of  immense 
blocks  of  stone  joined  tc^ther  without  cement,  and 
constituting  a semicircular  vault,  as  perfect  as  any  siib> 
sequently  constructed.  These  are  generally  supposed 
to  liave  been  built  by  Tarquin  the  Elder;  and  though 
Mr.  Milford  thinks  the  present  arches  were  executed  in 


the  time  of  Augtistus.  yet  the  Etruscan  character  of  the  Pwt  II. 
workmanship  renders  the  former  opinion  more  probable, 

They  are  now  nearly  choked  up  with  earth,  but,  during 
the  prosperity  of  the  city,  ihey  were  large  etmugh  to 
admit  a carriage  laden  with  hay,  and  boats  could  puss 
through  them. 

We  have  no  further  knowledge  of  the  employment  of 
arches  at  Rome  till  we  come  to  the  time  of  Julius 
Cesar,  who  erected  the  Theatre  of  Marcellus,  on  the 
exterior  of  which  are  rows  of  arches  in  good  preserva* 
tion.  From  the  in  which  Dion  Cassius  speaks  of 
the  erection  of  this  Theatre,  it  has  been  supposed  (hat 
it  was  ail  exact  imitation  of  the  Theatre  which  hud  been 
before  built  by  Fonifiey ; and  it  is  also  supposed  Uisi 
Pompey’s  Theatre  was  an  imitation  of  one  at  Mityl<*ne, 
erected  in.  or  about,  the  lime  of  Alexander.  Now  both 
Pompey’sTheaire  and  that  at  Mitylene  have  disappeared ; 
but  as  there  are  arches  in  the  Theatre  of  Marcellus,  it 
has  been  inferml  that  Uiere  must  have  been  also  arches 
ill  both  the  others;  it  must  be  owned,  however,  that 
this  fact  is  far  fruiri  being  certain.  It  is  true  that  there 
arc  some  remains  of  'nieutres  in  Asia  Minor,  in 
which  arches  are  to  be  found,  but  it  is  believetl  that 
Ihey  were  erected  subsequently  to  the  reign  of  .\lexan- 
der;  and,  therefore,  do  not  militate  against  the  prior 
claim  of  Italy  to  the  honour  of  the  invention  of  both 
the  arch  and  dome. 

in  speaking  of  the  windows  of  buildings.  Vitruvius, 
who  probably  lived  about  the  time  of  Augustus,  de- 
scribes the  construction  of  arches  in  an  unequivocal 
manner,  and  it  is  evident,  therefore,  that  they  must 
have  been  in  use  before  his  time.  In  the  Xlth  Chap- 
ter of  the  Vlth  Book,  he  says  that  the  upjier  parts  of  the 
openines  between  the  piers  may  be  formed  horizontally, 
or  in  an  arc  of  some  curve ; and,  he  continues  to  observe, 
that  if  the  materials  are  small  with  rea|iect  to  the 
breadth  of  the  aperture,  they  will  neither  stand  in  their 
places  Qor  support  an  incumbent  weight  if  they  are 
made  rectangular.  He  prescribes,  therefore,  that  the 
arches  should  be  made  of  wedges  whose  joints,  or  faces, 
tend  towards  the  centre  ; by  which  form  they  discharge 
the  weight  above ; and  that  the  angular  piers,  or  the 
piers  funning  the  extremities  of  Uie  wall,  shouki  be  of 
greater  breadth  than  those  between  the  arches,  that,  by 
confining  the  wedges,  they  may  give  firmness  to  the  work. 

In  the  lime  of  Augustus  we  find  a degree  of  mag-  Roma 
nificcnce  in  the  Italian  buildings  beyond  that  which  bellUhvdby 
they  had  before  attained.  The  conquest  of  nearly  the 
whole  of  the  then  known  World,  and  a general  Peace, 
allowed  the  Sovereign  to  turn  his  thoughts  to  the  im- 
provement of  his  Country  ; a constellation  of  illustrious 
Poets  and  Philo'«ophers  at  that  time  shone  in  the  metro- 
polis of  the  Empire,  and  gave  (he  inmdsof  the  people  a 
tendency  towards  subjects  more  useful  and  honourable 
than  the  conquest  of  remote  and  unoflending  nations. 

With  the  other  Arts,  that  of  building  was  cultivated  at 
Rome ; Augustus  himself  caused  to  be  erected  several 
Temples  besides  other  superb  edifices,  and  so  far 
changed  the  face  of  the  city,  that,  in  speaking  of  him, 
it  could  be  said,  " morwioream  te  reiinquere  quam 
laieritiam  accepwet.** 

It  is  a generally  received  opinion  that  the  celebrated  Th«  Arcbi- 
Viiruvius  wrote  his  Treatise  on  .Architecture  during  the 
reign  of  this  Prince,  and.  therefore,  we  may  avail  our-  v,*H«e«*io 
selves  of  his  authority  for  an  account  of  the  style  of  the  lime  «f 
building  in  use  at  that  period.  We  know,  however,  Augattuv  cii 
that  (be  precise  ti»rc  at  which  Vitruvius  lived  is  ’f'*‘**- 
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Architrc*  lincfrUin.  and  the  argiimenls  in  favour  of  lhai  Work 
(urt.  b«in^  written  in  the  rei|n>  of  Titus  have  considerable 
weight ; yet  this  will  be  of  little  consequence,  since 
Vitruvius  describes  buildings  which  had  been  esecuteii, 
and  delivers  precepts  which  had  been  acted  on,  before 
his  time,  and  therefore,  in  admitting  the  latter  opinion 
to  l>e  correct,  we  shall  still,  by  following  him,  be  carried 
heck  to  a pehtKi.  perhaps  even  earlier  than  that  of 
Augustus. 

In  the  Proem  to  his  Vlltb  Book,  afler  mentioning 
about  twenty  Greek  authors,  who  had  written  on  Ardii* 
texture  and  Mechanics,  Vitruvius  obsenes  that  very  lew 
books  had  been  written  on  the  Art  by  Romans;  be 
names  Fussitios  as  the  6rst.  afterward  Terentius  Varro 
and  Publius  Septimus,  and  lie  says  that  these  were  the 
only  writers  previous  to  his  time;  yet  he  allows  that 
there  must  have  been  some  great  Architects  among  (he 
ancient  citizens  of  Rome,  and  he  instances  Cussuiiu^, 
who  was  employed  to  complete  the  Temple  of  Jupiter 
Olympius,  at  Athens,  in  the  reign  of  Antiochus,  and 
Caius  Mutiua,  who  built,  at  Rome,  the  double  Temple 
r>f  Honour  and  Virtue,  hi  the  time  of  Marcellos.  Of  the 
Works  of  the  ubove^menliuned  aulhom,  that  of  Vitruvius 
is  the  only  one  in  existence  ; tlie  others  must  have  pe> 
rished  before  the  time  of  the  revival  of  Learning  in  Italy. 

Iti  describing  the  Architectural  works  of  the  Greeks, 
we  began  with  their  Temples,  becain>e  (he  construction 
of  those  ediflees  is  more  simple  than  that  of  uiiy  other 
species  of  building;  and  because  a certain  sy>lem  had 
been  adopted  in  (he  distribution  of  Uicir  parts  before 
any  rule  was  eslabltsheil  for  the  Palaces  of  Princes,  or 
the  dwellings  of  private  individuals.  In  an  account  of 
the  Roman  Architecture,  it  will  be  also  proper  to  begin 
with  the  Temples  of  that  (>eople  Ibr  the  same  reasons. 
Forms  of  The  Italians  occa^iunuHy  erected  Temples  of  a clr- 
^ lulwn  form,  having  the  iiuos,  or  cclla  surrounded  by  co- 

tumns.  in  a manner  similar  to  that  of  the  monopleral 
Temples  of  die  Greeks  ; but  the  rectangular  Temples 
are,  in  Italy,  as  in  Greece,  mu^  more  general  than  the 
others.  They  had  the  same  denoininatiuuH  in  both 
Cmintries  with  respect  to  the  disposition  of  the  coUiiiuis, 
the  number  of  columns  in  front,  and  the  magiuiude  of 
the  inlercoltimnialtons ; but  there  are  some  ditfereiiccs 
hi  the  proportion  of  the  lengths  to  the  breadths,  and  the 
Roman  buildings  have  not  always  the  .same  simplicity 
of  plan  as  those  of  the  Greeks. 

-'i>Tii>csn  Tlierc  is  no  Temple  remaiiung  to  affbnl  an  idea  of 
Temples  ihc  style  in  which  such  edi5ces  were  constructed  by  the 

rtmaiB.  Etruscaiis;  and  from  the  brief  deficription  given  by  Vi- 

truvius, we  only  learn  that  they  were  of  u rcctaiigiilur 
form,  like  Uiose  of  the  Greeks,  with  a portico  in  front, 
the  columns  of  whidi  were  placed  at  a considerable  dis- 
tance asunder;  that  the  shafts  of  the  columns  were 
plain  and  were  supported  on  simple  liases ; that  the 
walls  and  columns  were  of  stone,  and  the  entablature 
of  timber. 

\ Temple  at  Cora,  and  armther  which  is  Kupposed  to 
have  formerly  existed  at  Albano,  both  of  which  placea 
are  in  the  vicinity  of  Rome,  have  been  consulered  as 
£truscan  wtwks,  but  this  is  certainly  a mistake;  the 
Architecture  of  the  former  is  evidently  a mocliftcation  or 
CitTToptioii  of  (he  Grecian  Doric,  and  was  no  doubt 
executed  by  Greik  colonists;  and  ihe  liragineuts  of  a 
ciilumn  and  entahiaUire  which  have  been  found  at  Al- 
bano no  lesn  evidently  belonged  to  a Doric  building 
executed  in  the  time,  and  prububiy  at  a late  period  of 
the  Empire.  A Temple  dedicated  to  Jupiter  Latialis, 


is  said  to  have  been  built  at  this  place  in  the  time  of  PartU. 
Tarquiii  the  i’roud,  and  both  here,  and  at  Tiisculum, 
in  the  neighbourhood,  are  many  substructiods,  which 
probably  belonged  to  Tuscan  or  Latin  buildings ; but 
the  Temple  has  entirely  disap|>earrd,  aud  all  those  aub- 
structioiiB  seem  to  have  been  subsequently  built  upon, 
so  (bat  it  is  quite  uncertain  to  what  works  the  remains 
which  have  lieen  discovered  at  these  places  arc  to  be 
ascribed. 

Of  the  Roman  circular  Temples,  there  exist  the  re-  TtmpiMof 
mains  of  two,  of  ancient  date,  which  di.-&erve  to  be  par-  . 

ticularly  mentioned.  One  of  these  is  in  Rome,  and  was  ' ^ 
dedicated  to  Vesta ; (he  other  is  a Temple  of  Ve-sta, 
or  of  the  Sibyl,  and  is  situuted  at  Tivoli.  Their  cells 
are  cylindrical,  and  were  supposed  to  have  been  covered 
at  lop  by  domes  which  rest^  on  the  walls,  though  they 
do  not  pos-sess  any  feature  which  may  render  thia  lacl 
ct*rtain.  The  Temple  at  Rome  stands  on  three  steps 
siirnxinding  the  building,  and  that  at  Tivoli  on  a circu' 
lar  basement,  about  five  feet  high,  and  bounded  by  a ver- 
tical wall.  The  exterior  of  each  cella  is  siirruundeid  by 
a colonnade  of  the  L'orintliian  Order,  and  of  o circular 
form ; and  Palladio  says,  ihat  the  lengths  of  the  columns 
are  equal  to  the  diumeter  of  Ihe  cells,  agreeably  to  a 
rule  given  by  Vitruvius  in  his  IVtb  Book.  Tlie  same 
Architect  observes,  that  the  columns  arc  not  planted 
vertically,  but  are  inclined  a little  at  top  toward.^  the 
wall  of  the  cella;  aud  ihU  he  supposes  to  have  been 
intended  to  resist  the  horizontal  thrust  of  (he  vault. 

But  it  has  been  since  determinetl  by  mcasureuioiu  lUat 
the  contrary  is  the  case  in  the  Temple  at  Rome ; the 
axes  of  the  coUmus  being  inclined  outward  at  the  lop  ; 
aud  this  inclination,  which  might  be  suppo.sed  to  have 
arisen  from  the  pressure  of  the  vault  towards  the 
exterior,  u pre^Hure  which  the  other  construction  was 
intended  to  prevent,  is  now  believed  to  have  been  de- 
signedly given  to  counteract  the  effect  of  the  general 
diminution  of  the  upper  part  of  the  building,  caused  by 
the  particular  dimmutiiins  of  (he  surmundiiig  columns. 

In  the  Temple  at  Tivoli,  the  leaves  of  the  capitals  arc 
cut  into  the  substance  of  the  vases,  wherea.s  they  are 
generally  executed  in  relief.  Mr.  Gwilt  observes  that 
this  Temple,  though  not  highly  ftnished,  is  of  a beau- 
tiful form. 

But  the  circular  Temples  of  Italy,  which  by  some  are  The  P»n- 
supposed  to  have  been  adopted  from  Uie  form  of  the 
Tower  of  the  Winds,  or  the  Monument  of  Lysicrates, 
arc  exhibited  in  the  greu-est  perfection  in  the  Panllieon 
at  Rome.  This  rcmarkarile  building  is  generally  sup- 
posed to  have  been  built  by  Agrippa,  about  a.  d.  14; 
though  there  seems  reason  to  believe  that  the  body  of 
the  'J'empic  was  erected  during  the  Republic,  and  that 
only  the  portico  was  added  or  renewed  by  Agrippa. 

Its  plan  is  a complete  circle,  whose  interior  diameter 
is  137^  feet;  (he  wall  is  about  *23  feet  thick,  with 
eight  heinicyltndrical  cavities  formed  vertically  in  the 
thickm-.«s,  at  equal  distances  from  each  other,  about 
the  building,  in  onler  to  save  materials ; and  there 
are  three  semicircular,  and  four  rectangular  recessea, 
formed  in  the  interior  lace  of  the  wall,  with  two  columns 
about  33  feet  high  in  front  of  each,  and  a pilaster  at 
each  angle. 

It  is  prubable  that,  originally,  all  these  seven  recesses 
constituted  as  many  semicircular-headed  alcoves,  0|Hrn 
(owardn  the  interior  of  the  building  from  lop  lolH>(tom; 
though  now  the  upper  parts  of  some  arc  coneealcd  by 
the  oniamenU  above  the  entablature  of  the  columns  and 
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Arcbiicc-  pilasters  befere^mentioned.  The  alcoves  perhspa  then 
contained  altara.  and.  at  present,  they  serve  u chapels 
All  the  lower  part  of  »he  interior  is  of  marble,  and  pro- 
bably is  as  ancient  as  the  time  of  A^p^ppa. 

'Hie  cylindrical  wall  of  the  Temple,  which  is  chiefly 
of  brickwork,  is  102  feet  hi^h,  on  the  exterior,  tenni> 
nated  above  by  a horizontal  comice,  and  divided  into 
three  parts.  horizonUliy,  by  two  other  cornices,  at  the 
heiffhis  of  45  feet  and  74  feet  respectively;  and  within 
the  thickness  of  tlie  wall,  in  each  of  the  two  upper  divi- 
sions. is  formed  a row  of  arches  the  inleriurs  of  which  are 
fllled  up  with  horizontal  courses  ofbrickwork. 

The  curvature  of  the  wall  is  interrupted  in  front  by  a 
rectan^iar  projection  103  feet  broad  and  advancing  20 
feet  from  the  circumference  of  the  cylinder.  This  pro- 
jection has  a plane  surface  on  the  exterior,  in  which  is 
the  doorway,  with  a cylindrical  recess  on  each  side  ; it 
has  four  pilasters  in  front,  and  is  terminatcil  above  by  a 
pediment  the  horizontal  comice  of  which  is  on  a level  with 
the  second  of  those  on  the  cylindrical  wall ; the  apex  of 
the  pediment  is  20  feet  above  the  base,  so  that  the  height 
of  this  member  is  about  one-flAh  of  the  whole  length  of 
Uie  horizontal  cornice.  In  front  of  this  projection,  and 
of  equal  breadth  with  it.  is  an  oclaslyle  portico,  pro- 
jecting 62  feet  from  the  circumference  of  the  circular 
part  of  the  edifice ; the  columns  have  plain  shaAs,  and 
are  about  47  feet  high,  and  there  is  a doable  row,  each 
containing  four  columns,  between  those  iu  front  and 
the  pilosiers  beforementioned.  The  portico  is  covered 
byapetiiment  similar  to  that  on  the  wall  of  the  build- 
‘g,  and  the  horizontal  comice  of  the  latter  is  cut  by  the 
sloping  sides  of  the  roof  of  the  portico. 

Above  the  columns  and  pilasters,  in  the  interior  of  the 
building,  is  a horizontal  entablature,  over  which  is  a 
podium  surrmmding  the  Temple ; this  formerly  sup- 
ported a ruw  of  small  pilasters  with  rectangular  recesses 
between  them,  and  the  whole  was  crowned  by  a second 
entablature,  the  top  of  which  is  on  a level  with  the 
second  exterior  comice.  The  pilasters,  which  seem 
to  have  been  of  Inter  date  than  the  columns  below,  are 
now  removed,  and  a different  arrangement  of  the  oma- 
menta  has  taken  place.  From  the  second  entablature, 
as  a circular  base,  75  feel  from  the  ground,  springs  the 
dome,  which  is  of  a hemispherical  iurm,  137^  feet  dia- 
meter. ornamented  interiorly  with  five  horizontal  rows 
of  sunk  panels,  whose  sides  have  the  appearance  of  in- 
verted steps,  and  ending  at  top  with  a circular  opening  the 
diameter  uf  which  is  26  fceL  Several  horizontal  courses 
of  brickwork  surround  the  dome  at  the  lop  of  the  wall 
on  the  exterior,  and  seem  as  if  intended  to  resist  its 
lateral  thrust.  The  whole  Temple,  inside  and  out.  is  of 
the  Corinthian  Order,  ami  the  foliage  of  ihe  capitals 
resembles  dusters  of  olive  leaves.  Formerly  the  pave- 
ment of  the  Temple  was  ascended  by  steps,  but  the 
ground  has  now  risen  so  much  on  the  exterior  that  it  is 
necessary  to  descend  in  order  to  get  wiihiii  the  building. 
A plan,  elevation,  and  section  of  this  Temple  is  given 
in  pL  xii 

'fhe  height  of  the  columns  of  the  portico  is  47.029 
feet,  and  the  lower  diameter  of  the  shaA  is  4.797  feet ; 
the  architrave  U divided  into  three  facite.  which  are  not 
exactly  in  vertical  planes,  but  their  upper  extremities 
incline  towards  the  building,  and  the  height  of  the  whole 
entablature  is  10.217  feet,  or  4-1  of  that  of  the  column. 
'Fhe  comice  has  no  dentels.  and  their  place  is  occupied 
by  a plain  facia,  but  below  the  modilh>nH  is  an  echinus 


moulding  sculpturcfl  with  ovea;  the  distances  of  the  Pvt  I 
modillons  from  eicb  other  are  equal  to  half  a diameter  v— ^ 

of  the  column,  and  their  breadths  are  equal  to  0.2  dia- 
meter. See  pi.  xi.  fig.  1. 

In  the  int'^rior  of  the  Pantheon,  Uie  height  of  Uie  co- 
lumns is  34.674  feet,  and  the  lower  diameter  is  3.6-12 
feet.  The  shaAs  are  fluted  and  the  channels  are  filled 
with  cablings,  or  reeds,  as  far  as  one-third  of  their 
height.  The  extremities  of  the  modilluiiH.  and  those 
sides  of  the  lacunaria,  or  coffers,  in  the  auffil  of  (he  co> 
rona.  which,  in  a building  formed  by  plane  walls,  would 
be  parallel  to  the  face  of  (he  wall,  are  here  portions  of 
circles  the  ceiitrf>s  of  which  are  in  the  axis  of  the  build- 
ing ; and  those  sides  of  the  mculillons  and  coffers  which 
would  lie  perpendicular  to  (he  face,  ail  lend  to  Ihe 
Fame  axis. 

We  may  conclude  our  account  of  the  circular  Temples 
at  Home  with  u short  description  of  those  supposed  tu  Tenplw  of 
have  been  dedicated  to  Bacchus  and  Minerva  Medica  Hscclws 
ill  the  same  city,  though  the  changes  they  have  under- 
grjne  render  it  difficult  to  ascertain  what  was  their  pri- 
mitive state.  The  former  consists  of  a cylindrical  wall, 

39.36  feet  diameter,  raised  upon  twelve  wemicirrular 
arches.  spriu:iing  from  a double  circular  (>eristylt*,  the 
columns  of  which  arc  coupled  in  the  direction  of  (he 
radii  of  (he  plan  of  the  Temple,  and  the  whole  is 
crowned  by  a hemispherical  brick  dome.  65.6  feet  high 
from  the  pavement  On  the  exterior  of  this  circular 
peristyle  is  another  cylindrical  wall,  enclosing  a corridor 
14.75  ieet  wide,  which  surrounds  the  colonnarle;  this 
corridor  is  crowned  by  a semicircular  vault  32  feet  high 
from  the  pavement,  and  lietwecn  its  roof  and  the  base 
uf  the  dome  is  a mw  of  scmicircular-hcailnl  windows 
in  the  cylindrical  wall  of  the  central  part  of  the  building. 

In  front  there  has  formerly  been  a portico,  which  is  now 
destroyed. 

The  body  of  the  Temple  of  Minerva  Medica  is  of  a cy-  anJMiaervt 
lindrical  form  on  the  exterior  and  llO  feet  in  diameter ; kfedicr. 
but  the  interior  of  (he  wall  is  formed  in  ten  plane  vertical 
faces,  in  each  of  which  is  a semicircular  rece»  open  to- 
wards the  centre  of  the  building.  The  whole  is  covered  by 
a hemispherical  dome  of  brickwork,  the  vertex  of  which 
is  I IS  feel  from  the  pavement.  On  each  side  of  the  body 
of  Uie  building  there  was  formerly  a semicircular  wing 
covered  by  a vault  in  the  form  of  a portion  of  a sphere, 
but  these  are  now  gune  to  ruin.  At  the  entrance  of 
the  building  is  a rectangular  vestibule,  with  four  Co- 
rinthian columns,  and  two  pilasters  of  the  same  Order 
in  front.  The  whole  vestibule  is  covered  with  s pedi- 
ment roof. 

It  is  observed  by  Mr.  Forsyth  that  a custom  has  pre- 
vailed of  considering  every  circular  edifice  containing 
alcoves,  as  part  of  a Roman  Bath,  and  the  three  Tem- 
ples last  mentioned  are  among  those  to  which  that 
destination  has  been  ascribed ; the  opinion  may  not  be 
oAen  well  founded,  but  there  is  some  probability  that 
with  respect  to  the  Pantheon  it  may  be  correci.  The 
Baths  which,  according  to  Dion,  were  executed  by 
Agrippa,are  supposed  to  Lave  constituted  an  immense 
edifice  of  a rectangular  form  ; and  from  the  traces  of 
walls  which  have  l^n  discovered  at  (he  hack  of  the 
PanUieon.  os  well  aa  from  the  great  alcoves  in  the  into- 
rior,  this  building  is  thought  to  have  been  a sort  of  ves- 
tibule connected  with  tlicm  on  the  side  opposite  the 
portica  iJameron’s  D^xripUon  *>/ thf  Rnman  Bafh*. 
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Archuee*  CHAPTER  II. 

til  re 

^ Tke  Religimu  EHiJict$  <*/  the  Romans  helscfoi  the  Times 
of  Augystut  and  Consianiinr. 

The  ^erality  of  the  Temples  erected  during  and 
aubsetpiently  to  the  time  of  Auj^ustus,  in  every  part  of 
the  Roman  Empire,  were  of  rectan^^ular  forms , and 
thniifrh  the  plans  of  most  of  them  have  the  simplicity  of 
the  (irecian  models,  yet  there  are  some  among  tiiem  of 
a more  complex  character,  ami  seeming  to  have  been  the 
prototypes  of  a style  of  building  which,  at  a later  day, 
became  universal  in  the  ReligiousArchitccture  of  Europe. 
Tpnpkof  At  the  foot  of  the  Campidoglio.  (the  ancient  Capitol 
Jupiicr  of  Rome.)  formerly  existed  one  of  the  Temples  said  to 
Augustus,  and  supposed  to  have  l>ecn 
dedicated  to  Jupiter  llie 'ITtuudcrer.  The  whole  of  it 
is  now  destroyed,  except  three  columns,  but  by  tracing 
the  mins,  it  is  found  to  have  been  of  a rectangtilar 
form,  115  feet  long  and  92  feet  wide,  measuring  on  a 
line  circumscribing  the  columns.  At  that  extremity  of 
the  cclla  which  is  opjtosite  the  pronaos  was  a hcmi> 
spherical  recess,  open  to  the  interior,  and  occupying 
nearly  the  whole  breadth  of  the  face.  Tlie  Temple  haa 
been  oclastyle  and  dipteral,  but  the  columns  were  not 
continued  on  the  rear  face,  because  that  part  was  next 
to  the  rock,  and  nearly  joined  it  It  seems  that  on  this 
face  was  a very  thick  wall,  and  at  a little  di.stance  behind 
it  was  an  arcade,  fonning  a facing  to  the  rock  of  the 
Capitol,  with  half  columns  attached  to  the  piers.  The 
columns  of  the  Temple  are  fluted,  and  of  the  Corinthian 
Order.  It  was  al>out  this  Imiiding  that,  according  to 
Suetonius,  Augustus  caused  small  l>ells  to  be  hung, 
either  for  uniamcnl,  or  that,  by  the  sounds  they  emitted 
when  agitated  by  the  wind,  birds  might  l>e  deterred  from 
settling  upon  the  cjnsecrated  edifice. 

The  ht’ighl  of  the  columns  is  47.082  feet,  and  the 
lower  diameter  is  4.59S  feet,  consequently  the  height  is 
equal  to  10.24  diameters.  The  ha.se  consists,  besides  the 
plinth,  of  two  tori,  between  which  an*  two  scoti»,  with 
the  fillets,  and  the  scotite  are  separated  from  each  other 
by  a double  astragal.  The  capital  consists  of  two  rows 
of  leaves,  the  exterior  surfaces  of  which  have  considerable 
obliquity  to  the  axis  of  the  column,  and  aliove  these  are 
the  stems  which  curl  under  the  abacus.  Tlie  architrave 
is  divided  into  three  faciir,  all  of  which  incline  back- 
ward. and  the  mouldings  which  separate  them  are  oma- 
meiitcd.  A great  rectangular  panel,  with  uniumented 
borders,  occupies  nearly  the  whole  of  the  architrave  and 
frize  over  the  front  of  the  columns,  for  the  purpose  of 
containing  an  inscription,  the  faciie  of  the  architrave 
being  interrupted  abruptly  to  make  room  for  il.  The 
comice  contains  a row  of  dcntels  between  two  quarter- 
circle  mouldings,  and  over  the  upper  of  these  is  a row 
of  muditlons,  which  su|qK>rt  the  corona.  The  height  of 
the  entablature,  not  including  the  cymatium,  is  9.514 
feel,  or  ^ | of  the  height  of  the  column. 

Tctiipi«‘  uf  Between  theCumpidoglio  and  the  Palatine  Hill  are  yet 
Japiw  standing  three  beautiful  Corinthian  columns,  which  have 
usually  been  named  the  remains  of  a Temple  dedicated 
to  Jupiter  Stator ; but  so  litlle  certainty  is  there  of  the 
truth  of  this  denomination  llial  the  ruins  are  now  sup- 
IMiseil  to  have  been  pan  of  the  comitium  in  front  of  the 
Setiate-houHe.  Very  little  has  Iwen  ascertainvtl  of  the 
form  of  this  Temple,  if  it  has  been  one,  but  Palladio 
thinks  it  was  peripteral  and  octaslylc.  Tlie  columns 
are  47.646  feet  high,  and  the  lower  diameter  is  equal 


to  4.841  feet ; consequently  tlie  height  U equal  to  about  Put  II 
9.8  diameters.  The  architrave  is  divided  intc  three 
facis,  nearly  equal  to  each  other  in  breadth,  and  the 
exterior  surface  of  the  frize,  as  well  as  that  of  the  lower 
fecia  of  the  architrave,  is  vertically  over  the  circutnler 
erice  of  the  upper  part  of  the  shaft  of  the  column: 
there  are  l>oth  dentels  and  modilluns  in  the  cornice. 

The  height  of  the  entablature,  not  including  the  cpiti- 
tbedas,  is  equal  to  11.93  feet,  or  about  one-quarter  of 
the  height  of  the  column,  and  the  under  pon.  or  soffit, 
of  the  corona  has,  formed  in  it,  square  cofiers  or  panels, 
omamente.l  with  sculpture.  {See  flgs.  2,  3,  4,  pi.  xi.) 

We  are  brougtil  next  to  the  remains  of  a Temple  Tenpleof 
de<licated  to  Peace,  which  is  remarkable  for  exhilnling  Pesec. 
a great  deviation  from  the  genera)  simplicity  of  the 
Roman  and  (ircek  Temples.  Its  plan  is  rectangular,  and 
a vestibule  or  porch  was  firmed  along  the  whole  breadth 
of  the  building  in  front  The  vestibule  was  covered  hy  a 
vault,  the  height  of  whkh  from  the  pavement  was  about 
.3.5  feet ; in  front  were  six  semicircular-headed  apertures 
serving  as  entraitces,  am),  corresponding  to  these,  were 
as  many  semicircular  apertures  in  the  front  wall  of  the 
building,  llic  length  of  the  Temple  on  the  exterior, 
not  including  the  depth  of  the  porch,  is  294  feet;  the 
depth  of  the  porch  is  30  fret,  and  the  breadth  of  the 
Temple  is  197  feel.  The  pavement  was  10  feet  almve 
the  ground,  and  there  has  been  an  ascent  to  il  by  steps 
in  front  of  the  vestibule. 

'Hie  building  may  be  considered  as  divided  longitudi- 
nally into  three  parts  nearly  equal  to  each  other.  The 
central  division,  or  as  it  would  be  now  called,  the  nave, 
was  a grumi  hall  of  a rectangular  form,  extending  the 
whole  length  of  the  Temple,  and  equal  in  breadth  to 
one-third  of  that  of  the  Temple.  This  was  covered  by 
a vault,  consisting  of  three  groins,  formed  each  by  the 
intersection  of  two  hemicyliiidrical  vaults  at  right  anglea 
to  each  other.  The  height  of  the  crown  of  the  vaulting 
from  the  pavement  must  have  been  about  1 16  feet,  and 
the  interior  surfaces  of  the  groins  show  traces  of  having 
been  ornamented  with  sunk  panels.  A hrmicylindrical 
recess,  13^  feet  deep,  is  Ibrmed  in  the  wall  at  that  end 
of  the  Temple  which  is  opposite  the  entrance,  and  is 
covered  by  a hatf>dome.  or  quadrant  of  a sphere,  the 
height  of  the  vertex  of  which  from  the  pavement  is  71 
feel.  The  front  of  the  recess  is  open  to  the  interior  of  the 
Temple,  and  the  interior  surDice  of  its  dume  is  orna- 
mented with  octagonal  and  square  panels  sunk  in  the 
masonry,  with  aides  in  the  form  of  inverted  steps. 

The  two  lateral  divisions  of  the  Temple  were  each 
subdivided  into  three  rectangular  parts,  nearly  equal  to 
each  Ollier,  by  two  walls  parallel  to  the  breadth  of  the 
Temple ; these  parts  wore  open  towanls  the  ccnlral  di- 
visiou,  and  were  coverctl  above  by  hemicyliiidrical  vaults 
springing  from  the  walls  just  meutiuned,  and  fnim  the 
pamllol  extremities  of  the  building.  Tlic  height  of  the 
crown  of  these  vaulla  from  the  pavement  was  71  feet, 
and  in  each  of  the  walls  is  an  aperture  of  rominunica- 
tion.  The  central  part  in  each  of  the  gram)  lateral 
divisions  is  terminated  by  a hemicyliiidrical  recess,  co- 
vered and  omumeiited  like  that  at  the  extremity  of  the 
Imilding ; only  one  of  these  two  recesses  is  now  standing, 
and  in  its  vertical  wall  are  two  tiers  of  small  niches. 

Those  parts  of  the  side  walls  of  the  Temple  which  form 
the  extremities  of  the  other  fuur  parts  into  which  the 
two  laiemi  divisions  are  subdivided,  are  pierced  with 
two  tiers  of  apertures,  like  windows,  with  semicircular 
heads.  Each  of  the  four  cross-walls  terminated  towards 
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AHhitee-  the  'central  diTision  of  the  Temple  by  a Corinthian 
ture.  column,  from  the  entablature  of  which  spranji'  the  riba 
of  the  jfToiiis  which  covered  this  part  of  the  building. 
The  columns  are  now  fleatroyed,  but  parts  of  the  enta* 
blatures  and  bases  remain,  which  are  sulHcient  to  give 
indications  of  their  character.  The  etchings  of  Hossini 
give  an  accurate  idea  of  (he  present  state  of  this  Temple, 
and  to  them  we  re(^  the  reader. 

The  roof  being  entirely  destroyed,  it  is  impossible  to 
say  how  the  building  was  covert  on  the  exterior,  but 
if  the  restoration  given  by  Palladio  were  correct,  it 
would  appear  that  two  sides  of  a sloping  roof  rose  from 
the  side  walls  of  the  building  till  they  met  the  walls 
above  the  piers  on  each  side  of  the  central  division  ; 
these  were  carried  up  higher  than  the  walls  of  the  two 
lateral  divisions,  at>d,  according  to  that  Architect,  were 
terminated  by  a pediment  roof. 

The  Temple  was  begun  by  the  Emj>eror  Claudius, 
and,  after  the  conquest  of  Judea,  it  was  finished  by 
Vespasian,  who  deposited  in  it  the  sp4)ils  of  (he  Temple 
at  Jerusalem.  It  is  said  to  have  been  destroyed  by 
fire,  or  an  earthquake,  during  the  reign  of  Commo<Ius, 
and.  subsequently,  to  hare  been  restored. 

Tetnj^e  qf  Of  the  sacred  edifices,  constrijcted  acconling  to  the 
^fiuns  Ionic  Order,  which  still  exist  at  Home,  the  Temple  of 
**  Fortuna  Vtrilis  is  the  principal  This,  which  is  nearly 
entire,  is  of  the  kind  called  prostyle,  with  four  columns 
in  front,  and  one  on  each  side  between  these  and  the 
cella;  the  sides  and  angles  of  the  latter  are  also  orna- 
mented with  half-columns.  The  length  of  the  columns 
ifl  27.348  feet ; the  lower  diameter  of  the  shall  is  3,  U>9 
feet ; and  this  member  is  fluted  with  twenty-four  semi- 
circular channels  having  fillels  tK^twecn  them.  Tile  base 
is  of  the  Attic  kind ; and  between  the  volutes  in  the 
capital,  is  a double  echinus,  of  which  (he  larger  one  is 
above  tlie  other,  and  immediately  below  the  last  is  a 
small  astragal  and  fillet.  The  architrave  Is  divided  into 
three  facis,  each  of  which  inclines  backward,  in  order, 
perhaps,  to  give  a greater  appearance  of  stability  ; (he 
Inze  if  ornamented  with  sculpture,  and  there  are  dentels 
in  the  cornice.  The  height  of  the  entablature,  including 
the  cymatium,  is6.7B4  feel,  or  one-fourth  of  the  column. 
(See  figs.  5,  6,  pi.  x.) 

This  example  is  remarkable  for  having  the  middle  of 
n dcnlcl  nearly  corresponding  with  the  axis  of  each  of 
its  columns,  and  all  its  similar  ornaments  placed  with 
regularity  vertically  over  each  other  in  the  diflerent 
members  of  the  entablature ; circumstances  which  have 
not  been  attended  to,  perhaps,  in  any  other  edifice  con- 
structed by  the  Ancients. 

Temple  ql  The  Temple  of  Concord  is  su|)[)Oscti,  by  some,  to 
CcMord.  have  been  originally  built  in  memory  of  the  union  be- 
tween the  Patricians  and  Plebeians,  when  the  latter 
took  refuge  on  the  Mont  Sacer ; others  think  it  was 
dedicated  by  Tiberius  to  consecrate  the  harmony  be- 
tween Augustus  and  I^ivia.  Rc  this  as  it  may,  the  in- 
Bcriptinn  slates  that  it  had  been  destroyed  by  fire,  and 
siib^quently  restored ; and  the  bod  taste  of  the  resto- 
ration sufticicntly  indicates  that  it  took  place  about  the 
time  of  Constantine. 

It  appears  to  have  been  peripteral,  with  a hexastyle 
portico  in  front,  'fhe  eight  columns  which  remain  are 
of  red  and  white  granite  of  different  diameters;  the 
bases  are  Attic,  and  all  are  without  plinths,  except  those 
of  the  two  angular  columns.  ITie  capitals  are  deficient 
in  elegance  and  badly  cut;  the  architrave  has  been 
smoothed  to  unite  it  with  the  frize,  and  form  a plain 
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surface  to  contain  the  inscription ; there  are  both  mo-  FVt  II, 
dillons  and  dentels  in  the  cornice,  and  the  interior  frize 
is  sculptured. 

The  columns  arc  42.861  feet  high,  and  the  diameter 
of  the  shaft  at  bottom  is  4.486  feet;  consequently,  the 
height  of  the  columns  is  equal  to  about  9.5  diameters, 
llie  shafts  of  the  columns  are  plain,  and  ilte  inequality 
in  tlieir  lengths  is  some  proof  that  they  have  been  taken 
from  other  eilificcs.  Bach  capital  contains  eight  volutes, 
formed  diagonally  with  respect  to  the  atuicus ; between 
the  volutes  is  on  echinus,  with  an  astragal  below  it  ; 
under  this  comes  a cima  recta  and  fillet ; and  below 
these,  (hat  is,  at  (he  top  of  the  shafi,  is  another  astragal ; 
the  first  three  mouldings  are  sculptured,  and  the  other 
plain.  Tile  arthilravc  and  frize  arc  each  equal  to  half 
a diameter  m height,  and  the  former  has  been  divided 
into  three  faciie.  The  ireighlofthe  whole  euiablature  is 
equal  to  7.2  feet,  or  about  one-sixth  of  that  of  the  co- 
lumn ; and  alnive  the  cornice,  over  the  intervals  of  the 
columns  in  front  of  the  Temple,  is  a row  of  flat  seg- 
menlal  arches,  sremingl  v intended  to  relieve  the  weight  of 
an  incumbent  structure  from  that  part  of  the  entablature. 

Of  the  remaining  Temples  at  Rome,  the  following  are  SoUc#«  of 
the  principal ; we  notice  them  only  to  show  their  general  suodryotf^r 
form,  where  this  can  be  ftM.‘ertained  ; for  the  proportions  Templet  n 
existing  liciwcen  the  parte  of  the  Onlem  employed  do 
not  differ  materiuliy  from  those  in  (he  examples  which 
have  been  already  exhibited. 

Among  the  Temples  built  by  Augustus  at  Rome  there 
remain  the  ruins  of  one  dedicated  to  Mars  the  Avenger. 

Its  plan  is  rectangular;  the  whole  length  of  the  cella 
and  pronoos  together,  including  the  thickness  of  the 
walls,  was  about  116  feel  and  the  breadth  about  73 
feet.  Tlic  Temple  was  peripteral  and  octavtyle,  wiili 
four  columns  between  (he  anite  pilasters.  The  columns 
of  the  peristyle  are  of  the  Corinthian  Order,  and  (he 
intervals  between  them  are  equal  to  about  a diameter 
and  a half. 

Tlie  Temple  of  N'erva  Trajamis  has  a cella  which  is 
nearly  Mjuare,  but  a portico  without  side  walls  projects 
in  frunt.  It  is  hcxaslyle,  and  there  were  two  columns 
on  each  side,  between  the  front  wall  of  the  cella  and  the 
front  columns  of  the  portico ; alt  the  columns  are  of 
Parian  marble,  and  of  the  Corinthian  Order,  with  fluted 
shafts.  The  pavement  is  raised  from  the  ground  and 
stipported  on  arches;  a method  which,  Vitruvius  says, 
was  practimi  in  his  time.  The  BS(^el)t  to  the  pavement 
is  by  a flight  of  steps  in  front. 

liie  Temple  of  Antoninu.s  and  Faustina  was  similar  to 
the  one  last  mentioned.  Before  (his  bnilding.  was  a 
grand  rectangular  peristyle,  consisting  of  coupled  co- 
lumns, which  were  surrounded  by  walls  on  three  sides, 
the  Temple  occupying  the  fourth. 

The  building  which  has  been  supposed  to  be  the  Ba- 
silica of  Antnuinus,  is  now,  with  more  reason,  thought 
to  have  been  a peripteral  Temple.  Us  plan  was  rectan- 
gular, it  had  eight  columns  in  front,  and  seven  half- 
coUiinns  were  atlachnl  to  the  interior  face  of  the  wrall 
on  each  side  of  the  edifice. 

No  traces  now  exist  of  the  great  psendodipieral 
Temple  of  Jupiter  oil  the  (Juirinal  Hill,  which  was  sup- 
posed by  Palladio  to  have  been  of  (he  kind  called  hypw- 
thral ; nor  of  an  octasiyle  Temple  of  Mars,  which  he 
places  between  the  Pantheon  and  column  of  Antoninus. 

By  the  late  excavations  in  (he  Forum  of  Home,  (he 
following  particulars  have  been  ascertained  respecting 
the  grand  double  Teniple,  detlieated  to  V'enus  and 
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Arrhilec.  Rome,  which  formerly  existed  withio  the  circuit  of  that 
tura.  ma£fnifWrent  place.  It  appeuin  to  have  been  a pcnpte* 
' ral  edifice,  of  a rectanj^ular  iorm.  351,5  feel  anil 
166  feet  wide  between  Uie  centres  of  tJic  extreme 
columns ; aikd  consistinp^  of  two  square  Temples  joined 
toother  at  their  rear  faces ; in  each  of  which  was  a 
hemicylindricaJ  recess  covered  by  a half  dome.  The 
building  was  decastyle,  with  twenty  columns  in  flank 
and  four  columns  between  the  antie.  both  of  the  pro* 
naos  and  posticus.  To  the  pavement  of  the  peristyle 
was  an  ascent  by  stepa.  and  the  whole  was  surrounded 
by  a peribolus  525  leet  long,  and  318  feet  wide,  con- 
sisting of  a double  row  of  columns,  twenty-six  in  front 
The  columns  on  the  flanks  of  the  peribolus  were  inter* 
rupted  by  a portico  in  the  centre  of  each  side,  that  is, 
o[)positc  the  place  of  junction  of  the  two  Temples  ; and 
there  was  an  ascent  to  the  |ilaUfirm  of  the  peribolus  by 
a magnificent  flight  of  steps  extending  along  the  whole 
IVont.  See  the  Work  on  the  restoration  of  the  Forum, 
by  Canslie,  and  a Plote  recently  published  from  a design 
of  Mr.  C.H.  Cockerell. 

The  Roman  people  must  have  beheld  with  pride  the 
splendour  of  this  Temple  when  in  a perfect  slate;  the 
)ters|>«ctivr  of  the  long  files  of  columns  forming  the 
peribolus,  blended  with  that  of  the  more  lofty  columns 
about  the  richly  ornamented  building  in  the  centre,  must 
have  produced  an  eflect  perhaps  unrivalled  in  sublimity 
by  any  work  in  the  ancient  World. 

We  may  conclude  this  account  of  the  Temples  in  the 
city  of  Home,  by  observing  (hat  in  Uie  Colonna  Gardens 
have  been  found  .some  fragments  of  an  entablature  which 
is  believed  to  have  belonged  to  the  portico  of  a magni- 
ficent Temple,  of  the  Coriiithiau  Oi^er,  built  by  Nero. 
Tlic  Temple  is  supposed  to  have  been  dodecastyle,  or 
to  have  bail  twelve  columns  in  front ; and  from  the  mea* 
snremenU  VI  hich  have  been  made  of  the  Iragmcnts  we 
nre  enabled  to  determine  the  dimensions  of  the  several 
members  of  (he  Order. 

The  height  of  the  columns  was  65.5  feet,  and  equal 
to  about  ten  limen  the  lower  dinmeter.  The  architrave 
is  divided  into  two  factie,  of  which  the  HejMtratiun  oiirl 
the  crowning  moulding  are  both  sculptured,  and  the 
fi’ize  is  filled  with  immense  scrolls  of  the  richest  sculp- 
tured foliage,  remarkable  tor  its  elegance,  and  for 
its  i.pproach  to  the  purity  of  the  Grecian  style.  The 
cornice  is  without  dcntels,  ami  conioiiia  a row  of  modil- 
lons  vvhich  arc  bounded  every  way  by  plane  surfaces  ; 
these,  as  well  as  the  miHlilSou  band,  arc  divided  into 
two  facia;  of  which  the  upper  cxcccils  the  lower  in 
height  and  breoilth  ; the  corona  is  bold  and  plain,  and 
the  epitiiheda.s  is  di-licaicly  sculptured.  See  fig.  5,  pi. 
xi.  The  height  of  the  emublature,  not  including  the 
cymatium,  is  14.184  feel,  or of  the  height  of  the 
column ; and  the  whole  height  of  this  gigantic  Order 
must  have  been  above  61  teet ; (he  length  of  the  por* 
t'CO  was,  probably,  alwnt  220.  and  the  height  of  the 
vertex  of the  pediment  from  the  pavement  about  106  feet. 

Within  (he  limits  of  the  Roman  Kmpire  innumerable 
Temjiles  must  have  been  erected  previous  to  the  lime  of 
Constantine,  many  of  which  were  splendid  etlifices  ; 
but.  of  these,  a lew  only  hare  escaped  the  destroying 
hand  of  time;  and,  besides  those  in  Rome,  and  the 
very  ancient  Temple  at  Tivoli,  bcfure-mealioued,  the 
Te'wiiS**  on  ^^**'’*?  perhaps,  tlie  most  considerable, 
ibe  Ciitun*  Clitnmnus.,  below  Trevi,  ts  a small  prostyle 

no*  Temple  raised  on  a basement  eight  leel  high,  to  which 

there  is  an  ascent  by  steps  in  from,  ou  each  side  of  the 


centre,  and  leading  to  the  entrances  on  the  flanks  of  (he  Part  U. 
porch.  In  front  ol'  the  porch  are  four  columns  between 
two  anUe  pilasters  which  are  detached  from  the  walls  ; 
the  pilasters  are  fluted  vertically,  as  usual,  but  the 
columns  are  remarkable  on  account  of  two  of  tliero 
being  fluted  obliquely  round  the  shaft,  and  the  shafts  of 
the  other  (wo  being  sculptured  all  over  with  leavea* 
sure  proofs  of  a decline  of  good  taste.  Both  columns 
and  pilasters  are  of  the  Corinthian  Order. 

At  Asaisi  in  Umbria  is  a Corinthian  Temple  with  six  Tempi*  *t 
columns  in  front,  and  two  columns  on  each  side  of  the  Awii. 
portico  between  the  wall  of  the  cella  and  (he  front 
columns.  The  Temple  is  rectangular,  and  its  length  is 
nearly  equal  to  twice  its  breadth;  it  is  remarkable  on 
account  of  the  columns  being  placed  on  pedestals  a cir- 
cumstance which  has  not  been  nbservcil  in  any  other 
ancient  example.  Tlie  ascent  from  Uie  ground  to  the 
pavement  of  the  Temple  is  by  steps  along  the  front  of 
the  building;  upon  the  middle  step  are  placed  blocks 
which  rise  av  lii^i  as  the  level  of  the  pavement,  and  the 
bases  of  the  pedestals  stand  on  these  blocks.  The  height 
of  the  pcdevtals  is  about  equal  to  the  breadth  of  an  in- 
tcrculumniation ; that  Is,  u»  about  twice  as  much  as  a 
diameter  of  a column. 

Hut  every  building  of  Italy  must,  in  grandeur  of 
eflecl,  when  seen  from  a distance,  have  yielded  to  the 
Temple  of  Fortune  at  Prarueslc,  about  twenty-one  miles  ' 
from  Rome.  We  have  already  given  some  account  of 
this  Temple  in  our  Muc^aneoxu  Divuion^  (FoaTUNa,) 
and  we  shall  here  add  a few  more  peculiarly  technical 
particulars.  It  was  built  on  the  upper  part  of  a 
rock,  one  side  of  which  was  cut  into  four  broad  terraces 
supported  by  walls  or  arcades;  and,  from  the  little 
which  is  now  visible,  the  following  particulars  have  been 
ascertained.  On  a[>pn)acbing  the  rock,  (he  spectator 
arrived  at  a flight  ofstepy,  7 feet  high  from  the  grouud. 
extending  in  lengtli  about  570  feet,  and  only  broken  by 
a rectangular  projection  from  the  centre  ; this  led  to  a 
narrow  landing>placc  from  which,  by  a flight  of  steps  at 
rigltl  angles  to  (he  former  and  commencing  at  the 
distance  of  IBU  feet  from  the  centre  on  each  side,  there 
was  an  ascent  to  another  laiKling-place,  13  feet  above 
the  fnnner,  ami  supported,  in  front,  by  a row  of  semi- 
circular arches  on  piers,  of  which  many  traces  remain. 

In  the  centre  of  the  second  landing-place  were  steps 
leading  to  a Uiird,  which  was  600  feet  long,  22  feet 
above  the  first  landing,  and  supported  in  fmul  by  a plain 
Hall.  Again,  in  the  centre  ot  Uiis  landing-place,  were 
steps  lending  to  the  first  grand  terrace,  which  wa.-i,  also, 

600  feet  lung,  and  80  feet  broad.  A few  step.s,  extend- 
ing the  whole  length  of  this  terrace^  led  to  the  next, 
which  is  570  feet  long,  and  about  the  same  breadth  as 
the  other.  Near  the  centre  of  this  were  two  quadrangular 
buildings,  each  50  feet  long,  33  feel  broad,  and  65  feet 
distant  from  each  other.  At  the  back  of  each  of  these 
Temples  was  a flight  of  steps  at  right  angles  to  the 
fonner,  leading  to  a third  terrace,  270  feet  long,  26  feet 
wide,  and  .36  feet  above  Uie  first  landing.  On  the  right 
and  Icfl  of  the  centre  of  this  terrace  was  a high  flight  of 
steps  parallel  to  the  last  and  leading  to  the  fourth,  or 
upper  terrace ; thU  is  160  feet  long,  70  feet  wide,  and 
90  feet  alxjve  the  first  landing;  along  its  whole  front 
and  on  each  ;<idc  was  a colonnade.  At  the  centre  of  the 
opposite  face  of  the  platform,  ap(>ears  to  have  been  a 
semicircular  colonnade,  43  feet  diameter,  which  might 
have  l>ecn  part  of  a Theatre;  and  on  this,  which  was 
the  principal  terrace,  was  probably  Uie  great  Temple. 
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Anu»it*c-  Similar  of  buildiiiKti  exist  in  places  once  occu- 

pied  by  the  <ircek  cnloiiista  in  Asia  Minor. 

These  extensive  terraces,  rising  ^radtinlly  above  each 
other  in  a pyramidal  form,  to  the  height  of  above  100 
feet  from  tlie  plain,  and  adorned  with  splendid  colon- 
nades, must  have  presented  an  imposinj^  spectacle ; 
which,  aidetl  by  the  veneration  inspired  hy  the  Oracle, 
whose  seat  wi  % at  this  place,  must,  also,  while  the 
Hiipcrstiliuns  cd*  heathen  Horae  prevailed,  have  rendered 
Pneneste  one  of  the  most  interesting  spots  in  a land 
where  almost  every  object,  natural  or  iirtiHcial,  could 
excite  in  the  mind  ot  the  observer  admiration  or  devotion. 

'Fhe  five  Temples  last  ineniinned  are  within  the  limits 
of  Italy;  and  there  now  only  remain  to  be  deacribed  a 
few  of  the  principal  Roman  Temples  the  ruins  of  which 
still  exist  in  the  Provinces  of  the  Kmpire. 
iMnplH  ai  Nismes,  in  Provence,  are  the  remains  of  two 

Naraw.  buildings  which  are  generally  believed  to  have  been 
Temples,  though  one  of  them  lias  been  supposed  to  be 
a Basilica,  or  Court  of  Justice.  The  latter,  which  goes 
by  the  name  of  the  Maiton  Quarri’e.  U of  the  Corinlbion 
Order,  and  stands  on  a ttereobnla,  10  feet  5 inches 
high,  with  steps  along  the  whole  front  ; it  is  hexastjle. 
with  two  columns  on  each  side  between  the  cella  and 
the  front  columns,  and  there  are  lialf-cnlumtis  placed  at 
intervals  against  the  walls  on  the  sides  and  rear  of  the 
building.  Above  the  basement  are  two  courses  like 
steps  along  the  side- walls,  and  the  plinths  of  the  columns 
rest  upon  the  upper  of  Uiese  courses. 

The  other  is  a rectangular  Temple,  on  the  exterior  of 
which  are  no  columns  but,  instead  of  them,  a wall  sur- 
rounds the  cella  at  the  distance  of  about  seven  feet  from 
it,  and  encloses  a passage.  There  is  a doorway  leading 
into  the  passage  on  each  side  of  the  building,  but  the  door 
of  the  Temple  was  in  the  iiittnur  wall  in  front,  so  that 
the  cello  of  the  Temple  must  have  been  completely 
dark  ; and,  hence,  Palladio  infers  that  it  must  have  been 
dedicated  to  tlie  Infernal  (iods ; others  suppose  it  to 
have  been  a Temple  of  Diana.  There  arc  recesses  all 
round  the  interior  of  the  cella,  in  which,  perhaps,  were 
atntues,  and  there  are  columns  on  pedestals  between 
the  recesses.  From  the  entablature,  above  the  tops  of 
these  columns,  sprang  the  principal  arches  which,  like 
semicircular  ribs,  extendefi  across  the  Temple,  and  from 
one  of  these  arches  to  another  were  placed  slabs  of 
stone,  longitudinally,  which  formed  the  vaulted  roof, 
but  this  is  now  fallen  down.  At  the  extremity  of  the 
cella  opposite  the  doorway,  the  breadth  of  the  floor  is 
divided  into  three  equal  parts,  forming  divisions  which 
•re  nearly  square;  the  middle  space  had  pilasters  at 
the  angles,  and  is  on  a level  with  the  floor  of  the  Tem- 
ple ; the  two  side-spaces  are  raised  as  high  as  the  pe- 
destals of  the  columns  and  pilasters ; and  the  ascents  to 
the  two  platforms  ure  by  steps  formed  in  the  thickness 
of  the  adjoining  wall  of  the  cella,  through  which  the 
entrances  are  made  from  the  passages  round  the  build- 
ing. The  capitals  of  the  columns  in  this  Temple  have 
two  rows  of  leaves,  above  which  is  a sort  of  fluting, 
and,  over  all,  a circumference  of  oves;  but  they  are  re- 
markable for  having  no  volutes.  The  ediflee  is  thought 
to  have  been  a Roman  work  executed  at  a late  period 
of  the  Empire. 

The  conquerors  of  mankind  have,  almost  alwaya, 
caused  the  style  of  Architecture  practised  in  their  own 
Nation  to  be  adopted,  and  even  to  supersede  that  which 
originally  prevailed  in  the  Countries  they  subdued.  Tims 
we  And  the  rude  majesty  of  the  Egyptian  edifices  was 


exchanged,  in  the  Northern  part  nf  that  Cmmlry,  for  the  p*rt  II. 
lighter  Orecian  and  Roman  styles,  afler  the  invasions 
of  Alexander  and  C.*eaar;  the  Doric  and  Ionic  Orders, 
which  were  almost  exclnsively  employed  by  the  ancient 
Greeks,  were  supplanied  by  the  Corinthian,  uAer  the 
Roman  conquest.  Ttius,  also,  whatever  style  prevailed 
in  Syria  in  the  earli^l  times,  whether  the  Egv't>tiaii  or 
some  modification  of  it.  nothing  now  exists  id  such  a 
style  in  that  (’uuntry ; and  the  Architectural  moiui- 
menus  which  Time  and  the  Barbarians  have  partly 
spared,  wtre,  evidently,  erected  during  the  existence  of 
the  Homan  power  in  that  part  of  the  U'orld. 

This  ts  the  case  with  the  Temple  of  the  Sun  nt  Ilelin-  Ti>m|»tc 
polis  or  Baibcc,  in  Syria,  a city  once  of  great  impor-  Baltic 
lance  and  situated  in  the  neigtilmurhood  of  Tyre.  Ac- 
cording to  the  testimony  of  the  Historian,  John  of 
Aniinch,  this  Temple  was  built  by  Antoninus  l*iuM,  pro- 
bably to  replace  a more  ancient  one  erected  by  the 
Greeks  or  Syrians;  and  from  the  description.s  given  liy 
Messrs.  Dawkins  and  Wood,  who  viiited  Baibcc  in 
1751,  wc  are  enabled  to  obtain  a just  idea  of  these  in- 
teresting remains,  which  had  been  so  long  unknown  to 
the  people  of  Europe.  The  Temple  itself  was  of  a 
rectangular  form,  and  occupletl  the  Western  extremity  of 
a great  quarlrangular  enclosure,  the  sides  of  which  were 
parallel  to  those  of  the  Temple.  On  the  op;>o»ite  side 
of  the  rectangle  was  a hexaguiml  court  serving  as  a sort 
of  vestibule,  and  a grand  portico  formed  the  Kustvra 
extremity  of  the  whole. 

The  Temple  wa*  surrounded  by  two  rows  of  Corin- 
thian columns ; Its  length,  from  West  to  East,  was 
2^8  feet,  and  its  breadth,  from  North  to  Hoiith,  was 
146  feet,  measured  on  a line  circumscribing  the  exterior 
columns,  and  the  cntram.'e  was  on  the  Easteni  side. 

The  portico  had  ten  columns  in  front,  and  there  were 
nineteen  in  the  exterior  row  along  each  flank.  No 
more  than  nx  of  these  columns  were  standing  when  the 
gentlemen  above-mentioned  were  on  the  s|M>t;  their 
height  is  58  teet.  their  diameter  6.917  feet,  and  the 
height  of  the  enlabluuire  about  IS  feet.  The  inter- 
coliimnialions  are  equal  to  14  feet,  and  the  distaitce 
of  the  columns  from  the  walls  is  the  same.  The  shafts 
arc  plain  ; each  consists  of  three  cylindrical  blocks  con- 
nected together  by  iron-plugs  about  one  fool  dia- 
meter, and  the  bases  arc  of  the  Attic  kind.  The  enta 
blature  is  extremely  enriched ; in  its  cornice  are  both 
rientels  and  modiIloa.s,  and  a pediment  roof  probably 
crowncti  the  whole.  The  colonnade  of  the  Temple  was 
surrounded  by  a terrace  30  feet  high,  above  the  level 
of  the  neighbouring  ground,  and  supported  on  the  ex- 
terior by  a sloping  revetment  wall. 

'Hie  pavement  of  the  portico  of  this  Temple  is 
a.sceiided  by  thirty  steps,  and  the  front  wall  within  the 
portico  is  etvrtehed  with  sculpture}  the  jambs  of  the 
portal  are  of  marble  richly  sculptured,  and  the  soffit  of 
its  architrave  is  ornamented  with  a great  eagle,  in  bas 
relief,  with  extended  wings  and  holding  a caduceua. 

The  interior  of  the  Temple  is  divided  into  three  parts 
longitudinally,  by  two  rows  of  fluted  Corinthian  columns 
standing  on  pedestals,  and  supporting  an  entablature. 

The  walls  are  oroametUerl  with  pilasters  corresponding 
to  the  columns,  and  tlie  intervals  are  occupied  by 
niches  with  semicircular  heads;  the  bottoms  of  the 
niches  are  on  a level  widi  the  bases  of  the  columns,  and 
above  these  niches  arc  others  crowned  by  pediments. 

Towards  Uie  Western  extremity  of  the  cetilr^  division 
is  an  ascent  by  thirteen  steps  to  a hcmicylindrical  recess 
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ArchHec*  forminj^  a sort  of  sanctnary,  the  entrance  to  which  is 
between  two  ip^at  pilasters,  and  the  iiilerior  is  uroa* 
mented  with  festoons,  flowers,  birds,  Neptunes  and  Tri- 
tons. The  pavement  of  the  Temple  is  supported  by  j^reat 
vaults  which,  perhaps,  covered  u subterrauean  Temple. 

The  great  <)uadraiif(Ie  is  in  length  about  360  feel,  and 
breadth  about  350  feet,  and  the  Temple  is  situated  on 
the  middle  of  the  Western  side;  on  the  three  other 
sides  are  quadrangular  recesses,  or  apartments,  60  Icet 
long  and  22  feel  broad  ; these  are  open  towards  the 
centre  of  the  area,  and,  in  front  of  each,  were  lour 
columns  sup(>orting  the  roof.  Between  these,  on  the 
Northern  and  Soulliem  sides  of  the  quadrangle,  there 
are  semicircular  recesses,  each  3:2  loci  in  diameter,  with 
two  large  columns  in  the  op>en  sides  next  to  the  court. 

The  hexagonal  court,  before- mentioned,  on  the 
Eastern  side  of  this  peribolus,  is  itself  enclosed  within 
a quadrangular  area  146  feel  broad,  and  having  its 
length  equal  to  the  brcadtli  of  the  great  quadrangle,  of 
which  this  appears  to  be  a conlinuation.  Tlic  hexa- 
gonal cotirt  is  also  surrounded  by  recesses,  or  apart- 
ments, contiguous  to  the  interior  faces  of  the  walls,  and 
similar  to  those  in  the  great  quadrangle  ; they  had 
columns  in  front,  and  their  walls  were  adorned  with 
niches  or  tabernacles. 

On  tile  Eastern  side  of  the  hexagonal  court  is  (he 
grand  portico,  which  is  180  feet  long,  40  feet  deep,  and 
elevated  24  feet  above  the  ground  in  front,  from  which 
(here  is  an  ascent  to  the  pavement  by  steps  of  the  same 
length  as  the  ]>orlico  itself.  The  latter  is  flanked  at 
each  end  by  a tower  SS  feet  long,  and  31  feet  wide, 
ornamented  by  pilasters  attached  to  the  exterior  faces  of 
the  walls;  the  towers  are  open  towards  the  interior  of 
the  portico,  and  in  the  aperture  of  each  were  two  Corin- 
thian pilasters.  The  front  of  the  portico  was  formed 
by  twelve  columns  of  the  Corinthian  Order,  with  plain 
shafts  and  Attic  base.s.  The  diameters  of  the  columns 
at  bottom  are  4 feet  3 inches,  and  their  height,  including 
the  entablature,  was  52  feet.  The  architrave  U divided 
into  facia.',  of  wliich  the  upper  one  is  enriched  with 
sculpture  ; the  frizc  is  plain,  and  there  are  Loth  dciitcis 
and  modillons  in  the  cornice.  Over  the  portico  was  an 
Attic  Order,  10  leet  high,  with  pilasters  above  each 
column.  The  bases  of  the  columns  rest  upon  pedestals, 
3 feel  6 inches  high,  the  faces  of  which  project  from  that 
of  a podium,  of  the  same  height,  and  extending  the  whole 
length  of  the  Eastern  face  of  the  wall  enclosing  the 
quadrangle.  Under  the  portico  are  recesses  or  taber- 
nacles, in  two  rows,  with  circular  and  triangular  )>edi- 
ments,  of  which  some  are  complete,  and  others  inter- 
rupted at  the  vertex.  In  Uie  wall  under  the  portico  arc 
three  doorways,  of  which  the  middle  one  is  34  feet  high, 
and  17  feet  wide ; these  lead  into  the  hexagonal  court, 
on  the  oppoeite  side  of  which  are  three  similar  doorways 
forming  the  entrances  to  the  great  quadrangle. 

On  the  Southern  side  of  the  great  Temple  is  a smaller 
one,  of  later  construction,  with  a \aultcd  roof;  this 
Temple  is  of  a rectangular  form,  peripteral  and  oc la- 
style,  with  a double  row  of  columns  in  front,  and  thir- 
teen columns  on  each  flank;  all  are  of  the  Corinthian 
Order,  with  shads  44  feel  high,  and  4 feet  1 1 inches 
diameter.  Ttie  roof  under  the  colonnade  has  been 
sculptured  in  tablets  of  hexagonal,  rhomboidal,  and 
triangular  forms,  within  which  are  represented  Jupiter, 
Lfcda,  and  Diana;  also  some  busts,  probably  of  Emperors 
and  Empresses  On  each  side  oi  the  doorway  in  the 
middle  of  the  wall  is  a staircase,  and  at  the  interior 


angles  of  the  cella  there  are  portions  of  two  columns  the  P»rt  II. 
sh^U  of  which  are  joined  togellier.  Along  the  wall  in  the 
interior  of  the  cella  there  is  a row-  of  half-culumtis,  4 feel 
diameter,  attaclied  to  the  faces  of  a number  of  square 
piers  projecting  from  the  wall,  and  distant  from  each 
other  6 feet  7 inches.  The  columns  stand  on  pedestals 
11  feet  lilgli,  and  their  height,  including  the  entablature, 
is  49  feet ; the  latter  is  broken  over  the  columns,  and, 
above  it,  springs  ihe  vaulted  roof.  Between  the  columns 
are  two  tiers  of  recesses,  of  which  (hose  in  the  lower 
tier  are  terminated  by  semicircular,  and  tho»e  in  the 
upper  tier  by  pediment  heads.  At  the  Western  ex* 
tremity  of  the  cella  is  a rectangular  space,  tike  a sane- 
Uiary,  on  a higher  level  than  the  pavement,  from  which 
there  u an  ascent  to  it  by  steals ; in  front  are  two  piers 
with  a hallk'olumn  attached  to  the  face  of  each. 

Near  this  edifice  are  the  remains  of  a third  Temple 
with  a circular  cclla,  32  feet  diameter,  standing  upon  a 
high  slereohata,  and  appearing  to  have  been  crowned 
by  a hemispherical  cupola.  The  cella  is  ornamented 
with  Corinthian  pilasters  attached  to  the  walls,  between 
every  two  of  which  are  semicirtnlar-headed  niches. 

One  face  of  the  etereobata  is  rectilinear,  and  the  re* 
mainder  is  cut  in  five  faces  in  the  form  of  rentrant  arcs 
of  circles.  On  the  rectilinear  front  are  four  columns, 
each  39  feel  high  and  3 feet  diameter,  which  constitute 
a fui^ade  50  feet  long  on  that  side  ; and  over  each  of  the 
salient  points  of  the  basement  i.s  placed  one  column,  so 
that  the  cella  of  the  Temple  appears  to  be  surrounded 
by  columns,  all  of  which  are  of  the  Corinthian  Order. 

The  columns  support  a borixontal  entablature,  which 
forms  renirunl  arcs  of  circles  between  the  columns,  like 
the  basement.  The  interior  of  the  cella  is  octangular, 
and  surrounded  by  insulated  columns,  between  every 
two  of  which  are  niches ; and  a general  entablature 
crowns  the  whole. 

In  the  middle  of*  the  Desert,  between  Balbec  and  the  Tempfa  of 
Eiqjhrutes,  lie  the  remains  of  the  ancient  City  of  Pal-  H*imyra. 
myra,  which,  by  some,  hus  been  thought  to  be  the 
Tadmor  in  the  \Vilderncss,  built  by  Solomon.  Innu- 
merable ruins  now  cover  the  ground  on  which  the  city 
stood;  but  nothing  bus  been  observed  umong  them  which 
can  justify  our  assigning  inem  an  antiquity  higher  than 
the  lime  of  the  Uoman  Empire;  and  it  is  probable  that 
the  edifices  to  which  they  belonged,  were  raised  about 
the  same  time  as  those  of  Balbec. 

The  principal  object  is  a Temple  of  the  Sun,  which 
stood  in  the  centre  of  a rectangular  peribolus,  nearly 
square,  and  alwut  740  feet  long  in  each  direction.  The 
wails  funning  the  peribolus  were  59  feet  high,  and  were 
raised  upon  a continued  |iodium,the  heightof  which  from 
tin;  ground  wa.s  16  feel ; both  on  the  exterior  and  interior 
faces  of  the  walls  was  a row  of  attached  Corinthian 
pilasters,  and  an  entablature  crowned  the  whole.  On 
the  Western  side  of  the  enclosure  was  a portico,  138 
feet  long;  its  pavement  was  on  a level  with  the  top  of 
the  podium,  and  the  ascent  was  by  steps  extending  the 
whole  length  of  the  portico.  The  fivmt  of  the  latter 
consisted  of  ten  Corinthian  columns  with  Attic  bases  ; 
of  these,  the  three  extreme  on  each  side  are  single, 
and  (he  others  are  coupled  together  in  two  pairs,  one  on 
each  side  of  the  centre.  The  line  of  columns  projected 
49  feet  from  the  face  of  the  wall,  and  was  crowned  by 
a pediment.  The  architrave  was  divided  into  sever^ 
laciae ; the  front  of  the  friae  swelled  in  an  elliptical 
curve;  and  Uiere  were  both  dentelsand  modillons  in  the 
comice.  Tlie  portico  was  continued  through  (he  wall. 
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Arcbitec'  and  formed  another  on  the  interior.  Wilhhi  llic  cn- 
tur«.  closure,  and  parallel  to  each  wall,  were  two  rows  of 
columns,  except  on  the  Western  side,  where  the  portico 
stocxl.  and  here  there  waa  but  one  row.  Tlic  columns 
on  this  side  were  48  feet  7 inches  from  the  interior  face 
of  the  wall,  and  6 feet  3 inches  from  each  other ; but, 
on  the  other  sides,  one  row  wa.s  19  feet  from  the  face  of 
the  wall,  and  the  other  at  the  same  distance  from  the 
Brat.  Altogether,  Uicre  were  two  hundred  and  eighty 
eight  pillars  surrounding  the  court,  with  u highly  en- 
riched entablature  above  them.  The  shafln  of  the 
interior  columns  were  all  plain,  and  oo  eadi  was  Bxed 
a bracket  to  support  a vase  or  a slolue. 

Tile  Temple  williin  the  enclosure  was  quadrangular, 
the  length  of  its  cella,  from  North  to  South,  was  133 
feet  4 inches,  and  its  breadth,  from  Hast  to  West,  47 
feet.  The  wilts  of  the  cella  were  terminated  by  anue 
pilasters;  betWicn  which,  at  each  extremity  of  the 
biiildiiig,  were  two  Ionic  half-columns  at  equal  distances 
from  each  other  and  from  tlie  ends.  Tlie  Temple  was 
raised  upon  a platform,  which  was  ascended  by  steps 
surrounding  U;  it  was  peripteral,  with  eight  columns 
in  front  and  fifteen  on  each  flank,  and  the  distances  be* 
tween  the  faces  of  the  pilasters  on  the  wall  and  (he 
neau^t  sides  of  the  columns  are  about  22.J  feet.  Tlic 
columns  stand  on  plinth.s  1 foot  6 inches  high,  and  the 
height  of  the  column  and  entablature,  including  the 
plinth,  is  64  feet.  The  shoAs  are  fluted,  and  the  capitals 
seern  to  have  been  ornamented  with  metallic  leaves  and 
volutes,  fixed  to  the  vases  ; the  entablature  is  filled  with 
sculpture,  and  there  are  both  dcutels  and  modillons  in 
the  cornice.  The  principal  entrance  faces  the  West,  in 
one  of  the  long  sides  of  tlie  Temple ; where  there  is  a 
doorway.  33  feel  high  and  15  feet  wide,  Iretween  two 
clust«re<l  columns  which  form  part  of  the  |>eristyle  of 
the  Temple  ; and  there  are  four  windows  on  each  side 
of  the  cella,  rather  narrower  at  top  than  at  bottom.  In 
the  interior,  at  each  extremity  of  the  ceiling,  are  panels 
of  square,  octagonal,  and  rhomboidal  figures,  each  having 
a flower  in  the  centre  ; and,  about  the  circumference  of 
a circle,  in  one  division,  are  the  signs  of  (he  Zodiac. 

About  1200  feet  to  the  North-West  of  this  Temple 
commences  a quadruple  row  of  columns,  at>uul  82  feet 
broad,  and  supposed  to  extend  to  the  distance  of  4000 
feet.  At  the  entrance  of  this  colonnade  is  a gateway, 
resembling  a triumphal  arch,  having  three  passages 
and  crowned  by  a pediment ; it  stands  obliquely  to  Uie 
lines  of  columns,  and  is  adorned  with  Corinthian  pilas- 
ters, whose  laces  are  panelled  and  enriched  willi  sculp- 
ture. Near  this  is  a Temple.  Uie  cella  of  which  is  square 
with  a portico  consisUng  of  four  Corinthian  columns  in 
front,  and  one  on  each  side  between  the  front  row  and 
the  ant9 ; and  there  are  half-columns  attached  to  the 
exterior  on  each  face.  On  the  shaAs  of  the  columns 
in  front  of  the  portico  are  brackets  for  the  support  of 
statues,  and  the  frixe  Is  enriched  with  festoons. 

KuiDsiatba  various  parts  of  Syria  are  remains  of  Roman 

Iiecxpolia.  Architecture,  similar,  in  style,  to  that  of  Balbec  and 
Palmyra.  One  of  the  cities  of  the  Decapolis,  now  called 
Djerasb,  situated  on  the  Easteni  side  of  the  Jordan, 
in  aboui  32^  20*  North  laliiude,  and  which  is  thought 
by  Mr.  Burckhardt  to  have  been  the  ancient  Uenisu, 
Contains  many  interesting  objects  which  have  been 
attentively  examined  by  Mr.  Barry,  who  lately  visited 
this  place  in  the  course  of  his  extensive  travels  in  the 
East.  We  are  informed,  by  this  gentleman,  that  the 
city  consisted  of  two  long  streets  crossing  each  other 


at  right  angles,  and,  at  the  extremity  of  one,  is  a great  ru%  It. 
elliptical  urea,  which,  as  well  as  the  sides  of  the  streets, 
is  sdorned  with  magnificent  columns;  but,  as  accurate 
delineations  of  tliese  ruins  have  not  yet  been  published, 
we  content  ourselves  with  quoting  the  general  de- 
scription given  by  Mr.  Burckhardt,  which  will  convey 
some  idea  of  their  character. 

This  enterprising  traveller  stales  that  the  first  object 
which  strikes  the  attention,  on  coming  from  Souf,  after 
passing  the  wall  surrounding  Djerash,  is  a Temple  in 
Ute  form  of  an  oblong  square,  25  paces  long  and  18 
broad,  executed  in  a style  of  Architecture  which 
belongs  to  the  best  period  of  the  Corinthian  Order,  and 
superior  to  every  building  of  the  kind,  except  the 
Temple  of  the  Sun  at  Palinyro.  The  ruin  stands  on  an 
artificial  ierr»re,  five  or  six  feet  above  the  ground,  and 
two  rows  of  columns,  containing  six  in  m;li,  adorn  the 
front;  it  occupies  tlic  interior  of  a peribolua  formed  by 
a double  colonnade,  which  is  remarkable  in  having 
the  corner  columns  composed  of  two  shaAs  joined 
together  in  such  a manner  that,  on  the  plan,  the  double 
column  resembles  a heart. 

Proceeding  WestwanI  from  this  Temple,  through  the 
ruins  of  private  halHtotiuns,  at  two  hundred  yards  dis- 
tant from  it.  are  the  remains  of  a small  Temple,  of 
which  ihri-eCorinthiancuInmns  aloneexisl.  The  streets 
are,  partly,  paved,  and  on  each  side  arc  colonnades, 
which  present  some  pecuUariue.s.  In  certain  places  a 
tail  column  stands  near  a short  one,  the  eniiiblalure  of 
the  latter  resting  on  a iiracket  placed  against  the  shaft 
of  (he  former,  which  must  have  given  to  the  fui;ade  the 
appearance  of  patchwork,  ncliind  the  columns  are 
several  low  apartments  covered  with  vaulted  roofs. 

Near  the  extremity  of  the  long  street  are  the  remains  of 
an  Aqueduct ; hence  the  ground  rises,  and  on  the  lop  of 
the  hill  is  a beautiful  Temple  with  aCorinthian  peristyle. 

Near  this  is  a large  Theatre.  Similar  ruins  arc  observed 
at  Omkeiss.  or  Gamala,  and  at  Amman,  or  Philadelphia. 

The  Provinces  of  Asia  Minor  have  been  lately  tra« 
versed  in  different  directions  by  English  Missionaries, 
and  from  their  notices  we  learn  that  there  are  to  be  seen 
in  them  mauy  interesting  remains  of  Roman,  or  of  the 
later  Grediuii  Architecture,  capable  of  rewarding  the  dif- 
ficulties and  dangers  to  which  artists  would  be  exposed 
in  exploring  them. 

We  have  now  described  the  principal  Religious  edifices 
that  were  erected  within  the  limits  of  the  Roman 
Empire,  previously  to  the  Age  of  Constantine ; and  we 
may  conclude  this  Chapter  by  staling  some  general 
rules,  which  have  been  given  by  Vitruvius,  concerning 
the  proportions  employed  in,  or  recommended  tor  this 
species  of  building. 

We  have  seen  that  circular  TemnlcH  were  frequently  rroportiont 
constructed  by  the  Romans,  and  that  they  possess  an  of  circuiv 
important  feature  which  is  not  to  be  found  in  any  Grecian 
work ; viz.  the  vaulted  roof,  of  a hemispherical  form. 

This  mode  of  building  seems  to  indicate  a considerable 
acquaintance  with  (he  laws  of  mcdiauical  action  ; but 
by  whom  it  was  invented  it  will  be  fur  ever  impossible 
to  ascertain.  Vitruvius  prescribes  that,  in  inonopteral 
Temples,  the  pavement  should  be  raised  on  a stereo 
bala,  at  a height,  above  the  ground,  equal  to  one*third 
of  their  diameter.  But  when  the  circular  range  of 
columns  encloses  a cella,  the  basement  should  be  sur- 
rounded by  steps;  the  space  between  the  columns  and 
the  wall  should  be  equal  to  one*fiflh  of  the  whole 
diameter  of  the  Temple,  and  the  height  of  the  cnlumns 
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Arrhitec-  above  the  bosenient  should  be  equal  to  the  interior 
lure,  diameter  of  the  cella.  (Book  iv.  ch.  vii.) 

For  the  plan  of  those  which  he  calls  Tuscan  Temple*. 
Propgrtion*  Vilfuvius  ffives  the  followinff  proportion*.  The  breadth 
Ur Trnpieh equal  to  five-sixth*  of  the  uhnle  lenffth ; half  this 
len^h  is  occupied  by  the  cella.  which  i*  divided  into 
three  parts  by  walls  parallel  to  the  lenj^h ; the  other 
half  U taken  up  by  the  pronao*.  which  has  four  columns 
in  front,  with,  perhaps,  another  row  r>f  columns  between 
these  and  the  front  of  the  cella.  Such  Temples,  con- 
structed of  timber,  probably  existed,  in  Italy,  in  his 
time,  but  not  a sina:1e  example  of  this  kind  remains  at 
preaent. 

With  respect  to  rectangular  Temples  in  ^ncral,  he 
statea  that  their  breadth  should  be  equal  to  half  their 
leng^ ; five-eifrbths  of  the  whole  length  should  be 
occupied  by  the  lenj^h  of  the  cclla.  and  the  side  walls 
of  the  latter  should  extend,  beyond  (he  front  wall,  as 
much  as  the  remaining  three-eiphths.  to  form  a pro- 
naos;  these  walls  should  be  terminated  by  anis  pilas- 
ters, If  the  cella  is  more  than  20  teei  wide,  two 
columns  might  be  placed  between  the  antar,  to  separate 
the  pronaoB  from  the  ptcromatn.  or  walks  about  the 
Temple.  Between  the  ante  and  the  two  column*  just 
mentioned,  he  suppot^s  there  is  raised  a piutrti$,  or 
fence,  of  marble;  he  does  rtol  .say  of  what  height,  but 
probably  it  was  a low  wall  or  species  of  balustrade. 
If  the  breadth  is  more  than  40  feet,  lie  directs  that 
another  row  of  etdumns  should  be  placed  between  the 
front  of  the  cella.  and  the  row  between  the  ante;  and 
these,  though  they  have  (he  same  height  as  the  others, 
are  to  lie  made  les**  thick,  it  being  supposed  that,  in  a 
space  enclosed  by  three  walls,  they  will  appear  thicker 
than  the  outside  columns  ; or,  rather,  that  the  latter  will 
appear  more  slender  than  the  others,  for  reason*  which 
have  been  before  stated. 

By  making  the  length  of  a Temple  equal  to  double 
its  breadth,  ns  above  prescribed.  It  will  be  found  that, 
in  peripteral  Temples.  (sup|Histng  the  length  and 
breadth  to  be  lirnit^  by  (he  centres  of  the  extreme  co- 
lumns in  front  and  flank.)  the  number  of  column*  in 
the  flank  of  the  Temple  should  be  one  less  than  double 
the  number  in  front,  (he  extent  of  the  intercolumnia- 
tions  being  all  equal,  and  including  (he  extreme  columns 
in  reckoning  the  number  both  in  front  and  flank.  This 
disposition  of  the  columns  is  different  from  that  which 
is  supposed  to  have  lieen  affected  by  the  Greeks,  as  has 
been  shown,  and  has  the  advantage  of  greater  simplicity. 
Among  the  Romans,  it  seems  to  have  been  generally 
attend^  to,  when  a peripteral  Temple  was  constructed 
of  considerable  magnitude,  like  those  ot‘  the  Sun,  at 
Palmyra  and  Ralbec  ; but  the  proportions  of  (he  cellie 
were  very  various ; far  from  being  conformable  to  those 
preacrib^  by  Vjtruviu*,  tliey  are  frequently  square,  or 
nearly  so,  as  in  the  Temple  of  Portuna  V’irilis  at  Rome ; 
and,  often,  the  extremities  of  the  Temples  were  without 
pteromata  or  wing-walls,  instead  of  which,  there  were 
merely  ci»lumn*  on  each  side  of  the  pronaos,  as  in  the 
Temples  of  Fortuiia  Virilis  and  of  Concord  at  Rome. 
n«>orwty»erf  ViUuviuR.  in  the  Vlth  Chapter  of  the  IVth  Book, 
Stales  the  form*  of  the  doorways  of  Temples  to  be  of 
empe*.  diHereni  kinds;  the  Doric,  the  Ionic,  and  the 

Attic.  In  all  three,  the  members  about  the  aperture 
have  a correspondence  with  (he  parts  of  an  entire 
Temple;  thus  the  jambs,  or,  as  he  calls  them,  the  antr- 
pojfrrKnfa,  correspond  with  the  column*  ; the  lintel,  or 
fupfreUium,  corresponds  with  the  architrave;  above  the 


supercilium  is  a kind  of  frixe,  which  he  calls  AyprrfAy-  P»rt  ri. 
rum.  and.  over  this,  a eoronar,  or  cornice. 

According  to  the  text  of  Vitruvius,  the  lielglit  of  the 
aperture  of  the  Doric  doorway  is  to  be  four-seventh*  of 
the  height  of  the  softil.  or  ceiling  of  the  pronaos,  from 
the  pavement  of  the  Temple;  hut.  a*  he  had  before 
directed  the  top  of  the  cornice  of  the  doorway  to  lie  on 
a leiel  with  the  tops  of  the  capitals  of  the  columns  in 
front,  this  niaken  the  space  above  the  aperture  too  high, 
and  Newton,  his  translator,  proposes  to  make  the  height 
of  the  ^erture  equal  to  five-sevenths  of  (hat  of  (he 
soffit,  as  is  practised  in  the  Temple*  at  Com  and 
Tivoli.  The  breadth  of  (he  aperture  at  bottom  is  made 
equal  to  eleven-(wpnty>fmirths  of  its  height,  and  the 
breadth  at  top  is  le**  than  that  at  bottom  by  one-third, 
one-fourth,  or  one-eighth  of  the  breadth  of  the  ante- 
pagmentum,  at  bottom,  according  as  the  height  of  the 
doorway  does  not  exceed  16  feet,  25  feet,  or  30  feel, 
respectively.  Above  this  Inst  height.  Vitruvius  pro- 
poses the  doorway  to  be  of  equal  breadih  at  top  and 
bottom  ; and,  in  Uiese  circumstance*,  there  is  some 
analogy  with  the  dimimiHon*  of  column*. 

He  makes  the  brcadtii*  of  the  aiifepagmenta,  at 
bottom,  equal  to  one-twelfth  of  the  height  of  the  aper- 
ture, and  to  be  diminished,  at  top,  as  much  as  one- 
fourtemth  of  the  brcjulth  at  Ivr.Uom.  The  heights  of 
the  supercilium,  the  hyperthyrum,  and.  perhaps,  the 
cornice,  are  each  to  he  equal  to  the  breadth  of  the  antc- 
pagmentiim,  at  (op.  not  including  the  cymatium,  or 
moulding  on  its  exterior;  the  projection  of  the  corona 
Is  equal  to  the  same.  Tlie  supercilium  extend*,  right 
and  left,  beyond  the  exterior  of  the  antcpagmeuln,  at 
top.  so  much  a*  to  make  the  extremitic*  vtami  verti- 
cally over  (he  fr»ot  of  those  mcmliers,  and  (he  cymatium, 
or  exterior  tuouldiiig,  bends  round  this  projection.  From 
this  doscriptiuii  it  will  appear  (hat  (he  form  of  the  door- 
way. with  its  vertical  and  horixonlal  architraves,  very 
much  resembles  that  of  the  window  in  the  Temple  of 
Minerv.a  Polia*at  Athens. 

1'he  Attic  doorway  is  like  the  Doric,  except  that 
the  nntepngmeuta  and  supercilium  nre  each  divided 
into  two  facie,  of  which  the  exterior  projects  a little 
more  forward  than  the  interior;  and  the  breadth  of 
the  latter  is,  everywhere,  ecpial  to  five-sevenths  of 
the  breadth  of  the  whole  antepagmentum  within  the 
cymatium. 

In  the  Tonic  doorway,  the  height  of  the  aper- 
ture is  found  as  in  (he  Doric;  its  breadth  at  bottom  is 
equal  to  three-fifths  of  its  height,  and  the  contraction 
at  (he  top  is  the  same  as  liefore.  The  breadth  of  (he 
antepagmentum  is  one-fourteeuth  of  the  height  of  (he 
aperture,  and  (hat  of  the  cymatium  is  one-sixth  of  (he 
former : (he  anlepagmciKum  is  divided  into  three  facie, 
whose  breadth*  on*  respectively  one-fourth,  one-third, 
and  five-twelfths  of  that  of  the  entire  member.  The 
corona  over  the  door  is  supported,  at  each  extremity, 
by  a console,  which  Vitruvlu*  calls  ancon  or  protAyrit. 

The  member*  about  the  windows  of  the  Roman 
Temples  were  formed  in  a similar  way. 


CHAPTER  III. 

TAe  iJwci/inff-Aousct  of  (Ac  JtomaTu. 

We  turn  our  attention  next  to  the  domestic  structures 
of  (be  Homans,  which  wc  puqiose  to  describe  from 
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Afrhitce.  remains  of  them  as  are  yet  in  existence,  and  from 
Ihc  short.  au«l,  generally,  obscure  accounts  given  by 
Vitruvius. 

f)cicrif>tiiM  The  Consul  Pliny,  in  epistles  to  two  of  his  friends, 

ai'  Plmy«  ApoUonius  and  Gallus,  describes,  at  some  length,  the 
' ^ interior  arrangement  of  two  Villas,  the  one  in  Tuscany, 
the  other,  which  wa-s  the  place  of  his  winter  residence, 
at  Laurentinum;  and  the  description  of  the  latter, 
which  is  in  greater  detail  than  that  of  the  other,  may 
serve  to  convey  some  notion  of  the  style  of  the  houses 
occupied  by  the  wealthy  Senators  of  Home,  in  the  most 
brilliant  period  of  the  city.  No  remains  of  this  Villa 
are  now  to  be  seen,  and  there  is  not  sufficient  precision 
in  the  account  to  allow  a plan  of  it  to  be  given  ; it  may, 
however,  be  worth  while  to  exhibit  an  outline  of  that 
account,  which,  with  a faint  idea  of  the  disposition  of 
the  apartments,  will  afford  an  opportunity  to  introduce 
the  names  by  which  they  were  designated. 

The  entrance,  he  says,  was  by  a plain  airium,  or 
court,  which  led  to  a circular  portico,  or  colonnade, 
surrounding  a pleasant  area ; the  colonnade  was  roofed 
and  had  windows  of  lapis  specularls.  which  excluded 
the  rain  and  rendered  tt  a convenit'Ot  retreat  in  bad 
weather.  After  pa.ssing  this  colonnade  there  was  a 
cot'erditm,  or  open  square,  and,  beyond  this,  u hand- 
some or  t^late  dining-room,  which  looked 

towards  the  sen  on  three  sides,  through  folding-doors 
or  windows.  On  (he  left  of  the  passage  leading  to  this 
triclinium  were  two  cubiculi,  either  bed-chambers  or 
saloons,  of  which  one  was  smaller  thaji  the  other,  and 
had  windows  hxiking  Kast  and  West.  'Fhe  angle,  on 
the  exterior  of  the  Imildittg,  between  the  tridinium  aud 
these  eubiculi,  formed  a space  screened  from  the  cold 
winds,  and  serving  a.s  a ^mnatium^  nr  place  of  ex- 
ercise. for  the  family  in  winter.  Near  this  wa.s  a circular 
building,  the  windows  of  which,  he  says,  admitted  the 
sun  during  the  whole  day  ; it  was.  therefore,  pr«>bahly 
elevated  above  the  ground  floor;  this  served  as  a small 
biblioOirca,  or  library,  and  close  to  it  was  a dormitory, 
which  WHS  healed  by  a stove  uixler,  or  near  it.  Tlie 
remain<ler  of  this  wing  of  the  building  w’a.s  appropriated 
to  slaves  and  freedmen.  On  the  right  of  the  passage 
leading  In  the  great  tridinium  was  an  elegant  apart- 
ment. and,  beyond  that,  u larger  one,  serving  as  a 
Cffnatio,  or  common  siipper  room  ; aficr  this  came  a 
bed-chamber  and  procoiion,  or  ante/oom,  and  separated 
frmn  these  by  a wall,  were  two  other  rooms  of  the  same 
kind.  From  tliese,  there  was  an  emrance  to  a cold-lmlh, 
in  which  were  two  bapiutcriat  or  bathing-places,  lan.e 
enough  to  swim  in  ; and,  joining  it,  were  the  xinduarium, 
or  anointing-room  ; the  hypocausium,  or  vapour-bath, 
and  the  pnpisnron,  or  furnace,  witli  two  small  sitting- 
roi  ins.  Adjoining  these.  wa.s  the  calfdn  pUcina.  or 
warm  bath,  from  which  the  bailiers  hud  a view  of  the 
sea.  Near  this  there  were  two  turrets,  or  summer- 
houses,  one  of  which  contained  two  dialaf,  or  .suitea 
of  Bpartmetils,  one  on  the  ground,  and  another  on  the 
upper  floor;  from  the  latter  there  was  a beautiful  pros- 
pect of  the  sea  and  the  neighbouring  villas  ; the  other 
turret  contained  a trichnium,  below,  ami  an  apartment 
above,  and.  near  this,  were  sundry  apoUiecte,  or  store- 
rooms, und  a gallery  of  airiusilies. 

Ill  the  gaideu  was  a rernofto,  or  banqueting-room, 
with  two  other  apartments  behind,  and  a gallery  or 
colonnade,  with  windows  on  each  side,  looking,  on  one 
hand,  towards  the  sea,  and,  on  the  other,  towards  the 
garden;  before  this  was  a or  terrace  for 


walking.  At  one  end  of  this  terrace  stood  a deUclie<l  If- 
building,  ill  which  was  a hdiocaminu*^  or  an  apart- 
ment  warmed  by  the  sun,  on  one  side  of  which  was 
a recess  containing  a oinch,  and  adjoining  this,  a bed- 
room heated  by  a small  stove.  An  andron^  or  open 
space,  between  the  walls  of  the  bed-room  and  that 
of  the  garden,  prevented  the  inmates  of  these  cham- 
bers frum  being  di^sturbed  by  any  noise  made  by  the 
servants. 

The  ruins  of  the  town  of  Pompeii,  which  were  dis-  Hi>u«s  of 
covered  in  the  middle  of  the  XVTlIlh  century,  aJ’ier 
remaining  buried  in  the  ashes  from  Vesuvius  about 
1700  years,  alford  considerable  knowledge  of  the  inte- 
rior disposition  of  the  dwelling-houses  of  ancient  Italy, 
la  this  town  they  are  generally  small,  as  may  be  ex- 
pected ill  a city  of  the  third  degree  in  the  Empire  ; they 
appear  to  consist  but  of  one  floor,  though  there  may 
have  been  rt>om.<i  above  those  which  are  now  visible ; 
and,  next  to  the  street,  they  have  shops  which  often  do 
not  communicate  with  the  houses  to  which  they  belong  ; 
the  shops  are  open  from  wall  to  wall,  except  a low  parapet 
in  front ; the  doorway  is  narrow,  and  a stone-slab  in  the 
interior  served  as  a counter.  .Many  of  the  houses  have 
peristyles,  surrounding  open  courts ; one  of  these  is 
described  as  having  five  chambers  on  each  of  the  skies, 
on  the  right  and  lefl  of  the  entrance,  and  three  on  the 
side  opposite  the  entrance ; these  are  paved  with  mo- 
saic, and  the  walls  are  iminted  ; one  the  chambers 
seems  to  have  been  n slceping-roorn.  as  there  is  a re- 
cess formed  in  the  wall,  which  might  hove  contained  a 
bed;  tins  room  is  8}  feet  long,  and  7 fed  wide,  with  a 
vaulted  ceiling;  the  walls  are  covered  with  stucco, 
and  pninted  red;  but  it  is  remarkable  that,  neither 
at  this  place,  nor  at  Herculaneum,  have  any  chimneys 
been  discovered,  though  it  is  evident  from  passages  in 
ancient  authors,  thiit  the  Homans  had  such.  In  these 
towns,  instead  of  chimneys,  there  seem  to  liave  been 
hyjMcautlo,  or  stoves,  with  pipes  for  conveying  the  heat 
to  the  different  apartments.  The  triclinia*  or  dining- 
rooms, have  hut  little  light  from  the  windows;  whence 
we  may  cmiclude  that  Uieae  apartments  were  only  occu- 
pied ul  the  time  of  the  principal  meol,  which  look  place 
in  the  evening  by  the  light  of  lamps. 

jVt  a little  distance  from  the  town  is  a sort  of  villa, 
consisting  of  two  divisions,  in  one  of  which  the  apart- 
ments are  adorned  with  puintings;  in  the  other  is  a 
court,  94  feet  square,  with  a covered  gallery  on  two 
sides,  supportetl  on  square  piers;  the  other  two  sides 
were  occupied  by  trees,  of  which  some  of  the  trunks 
and  branches  l.trly  remained.  Beyond  this  is  an 
open  portico  supported  by  six  columns.  The  galle- 
ries and  apartments  are  remarkable  fur  (heir  lessel- 
loicd  pavenienU,  arabe^»que  walls,  and  Doric  columns, 
the  fluliiigs  of  which  have  been  filled  with  a painted 
coal  of  plaster.  On  some  of  llie  walls  have  been 
scratched  ill-shaped  horses,  ill-spcilcd  names,  and  coarse 
jests;  circumstances  which  have  led  to  an  i^inion  that 
these  buildings  have  been  originally  barracks ; but  Mr. 

Forsyth  considers  them  to  haic  constituted  the  Gover- 
nor’s pratorium. 

From  what  has  been  published  of  the  buildings  at 
Herculaneum,  it  appears  (hat  the  nioms  are  small  in 
dimensions,  mid  contain  some  spi'ciinens  of  rich  palm- 
ing. But  Mr.  Forsyth  stales  of  die  latter,  *•  that  every 
extravagance  condemned  by  Vitruvius  enters  into  it ; 
the  human  and  hrute  forms  are  fantastically  represented, 
the  landscapes  are  but  the  caperings  of  a sportive 
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Archii«c>  geniufi^  and  the  Arciutecture  U as  bad  as  that  of  the 
wre.  Chinese.** 

The  Villa  of  Hadrian,  at  Tivoli,  seems  to  have  con- 
tamed  specimens  of  all  tlie  ditTerent  buildininpi  which 
* "*“■  were  ever  corKtruefed  by  the  Romans  for  use  or  plea- 
sure; it  is  now  in  ruins,  IhU  amon^  them  can  be  traced 
u Temple,  two  sentictrciilar  Theatres,  a Palteiitra  sur- 
rounded by  arcades,  a Bath,  a Circus,  and  a Nauma- 
chia,  which  may  have  been  filled  from  the  waters  of  the 
Anio,  nr  Tevernne  ; a lon^  wall  pierced  hy  arches,  and  at 
its  e\tremity  a small  tower,  the  circumference  of  which  is 
formed  of  three  concave  and  three  convex  arcs,  plactni 
aheniatcly.  This  immense  edifice  had  but  a short  ex* 
istence ; for  eighty  years  afler  it  whs  finished.  Caracalln 
took  away  some  of  Ifie  statues  which  adorned  it,  and 
serm  afterward  it  was  totally  abatiduned. 

I’.Urr  (if  We  may  conclude  this  account  of  the  Roman  dwell- 
t>  jcleuia.  jjy  3 short  notice  of  the  Palace  of  Dioclesian,  at 

Spalairo,  which  wa.s  erected  by  that  Prince  in  the  be- 
ginning of  the  IVth  century,  and  the  plan  or  disposi- 
tion of  which  is  probably  similar  to  that  of  the  Palatial 
buildings  of  former  Emperors.  It  is  described  by 
Mr.  A<ium  us  on  assemblage  of  buildings  within  an 
enclosure  nearly  rectangular,  and  the  sides  of  which 
nearly  faced  the  four  cardinal  points  of  the  horizon; 
its  length,  from  North  to  South,  is  698  feet,  and  from 
Ea.st  to  West,  S92  feet;  six  octangular  and  ten  square 
towers  6ank  the  wtdl ; but  they  seem  to  have  been 
intended  rather  for  ornament  than  defence.  'Pile  inte- 
rior is  divided  into  three  principal  parts  by  two  streets, 
each  of  which  is  about  36  feet  wide ; one  is  directed 
from  East  to  West,  through  the  centre  of  the  building, 
and  is  terminated  byh  gate  forme<l  in  the  exterior  walls 
on  each  side  ; the  other  is  at  right  angles  lu  this,  and 
leads  from  a gate  in  the  mitldle  of  the  Northern  wall  to 
the  centre  of  the  Pulnoe.  Both  streets  arc  hounde<]  on 
each  side  by  iiii  arcade,  13  feet  wide.  The  Northern 
gateway  is  crowued  by  a horizontal  lintel,  ennsirting  of 
small  stones  with  oblique  joints  which  are  broken  ho- 
rizontally ill  the  middle  ; above  this  is  a semicircular- 
headed  arch,  and  on  each  side  a small  hemicytindrical 
niche,  with  Corinthian  pilasters;  over  the  whole  is  a 
row  of  seven  segmental  arches,  springing  I'mm  Corin- 
thian columns  which  rest  on  consoles  projecting  from 
the  wall,  and  are  ornamented  with  zig-zag  mouldings. 
Above  the  capital  of  each  coliinin  is  a plain  block  of 
stone,  between  which  and  the  foot  of  the  arches  is  a 
horizontal  hand  a<lorned  with  sculpture;  the  upper 
mouldings  of  the  arcliivults  do  m»t  bear  on  (he  supports 
of  the  foot  of  the  arch,  tut  come  to  a point  a little 
above  them. 

In  (he  middle  of  the  Palace,  and  on  the  Southern  side 
of  that  street  which  is  directed  from  Hast  to  Wed,  is  a 
peristyle  of  Corinthian  columns,  from  tlie  capitals  of 
which  spring  semicircular  arches;  atiovc  these  is  an 
entablature,  with  a frize,  the  exterior  of  which  is  formed 
like  a portion  of  the  convex  surface  of  a cylinder,  having 
its  axis  horizontal,  and  there  are  modilloiis  in  the  cor- 
nice. On  the  Southern  side  of  the  [^ridyle  is  a flight  of 
steps  leading  to  a vnlibulum,  with  a portico  in  front, 
consisting  of  four  columns  of  the  Corinthian  Onler,  the 
lops  of  whose  capitals  are  on  a level  with  the  tops  of 
the  arches  on  each  side  of  the  ]H?rislyle ; almve  these 
columns  is  a pediment,  the  horizontal  entablature  of 
which  is  broken,  and  forms  an  arch  over  the  interval  of 
the  two  middle  columns.  Hie  tfHibulnm  is  of  n cir- 
cular form,  and  seems  to  have  been  ligliicd  from  the 


roof.  A doorway  on  the  Southern  side  of  this  leads  to  I’*''*  li- 
the atrium,  a large  rectangular  hall  divided  into  three 
parts,  by  two  rows  of  columns  parallel  to  its  length  ; on 
each  side  of  the  door  into  the  atrium  ia  a small  room, 
one  of  which  Mr.  Adam  supposes  to  have  been  a 
porter’s  lodge,  and  the  other  the  tablutum,  or  reposi- 
tory fur  the  archives  and  records  of  the  family.  On  (he 
Southern  side  of  the  atrium  is  a doorway  leading  to  a 
crypto-jyortuun,  an  immense  gallery,  22  feet  wide,  ex- 
tending qtiiic  along  the  Southern  side  of  the  building, 
and  commanding  an  extensive  view  of  (he  harbour  and  of 
the  Adriatic ; it  was  probably  adorned  with  paintings 
and  stalues,  the  beauties  of  which,  as  Gibbon  obaerves, 
added  to  those  of  the  prospect,  must  liave  caused  it  to 
atPird  u delightful  pn^menade.  The  Southern  side  of 
(his  gallery,  and  of  the  whole  building,  is  formed  by  an 
arcade,  with  columns  staiHling  on  consoles  projecting 
before  the  exterior  face  of  the  wall ; the  capitals  of  the 
columns  art-  plain  hell-shaped  va.Hes,  and  over  the  arches 
is  a horizoiiU)  entablature  which  is  broken  so  as  to  pro- 
ject over  the  columns;  it  consists  of  an  architrave  and 
cornice,  of  which  the  latter  is  supported  by  modillons. 

On  each  side  of  the  atrium  is  a passage,  the  tnesaula 
of  the  Greeks,  so  called  from  its  situation  l>etwren  the 
halls.  These  lead  to  the  great  apartments  of  the  Palace, 
and  lievimd  the  latter  are  the  rooms  for  bathing. 

In  an  area  Wrslwanl  of  the  atrium  is  a rectangular 
Temple  which  was  dedicated  to  .Esculapius ; fifteen 
steps  afforded  an  ascent  to  its  pavement,  beneath  which 
are  vaults  of  great  strength,  and  the  roof  is  of  a henii- 
cylindrieal  form,  adorned  with  sunk  panels  of  beautiful 
workmanship.  In  the  comice  of  the  doorway  are  mo- 
dillons, the  sofliU  of  which  are  sculptured  to  represent 
birds,  and  men  whose  legs  end  in  tailH  like  (hose  of  fish. 

On  the  other  side  of  the  atrium  is  an  octagonal  Tem- 
ple, dedicated  to  Jupiter;  to  this,  also,  there  is  an  ascent 
by  steps,  and  it  is  roofed  by  a hemispherical  dome  of 
bricks.  Round  the  inside  of  this  Temple  are  two  Orders 
of  columns,  placed  one  above  another,  and  standing  a 
little  beyond  the  face  of  the  wall ; tfie  lower  Onler  ih 
Corinthian,  and  (he  other  Composite  ; the  columns  have 
no  bases,  arc  only  seven  diameters  high,  and  behind 
them  are  pilasters  attached  to  the  wall.  *l1ic  entablature 
is  broken,  so  us  to  project  over  each  column,  and  its 
frize,  which  i.s  convex  outwards,  is  sculptured  with  foli- 
age. Over  the  pilasters  spring  slender  brick  arches  in 
the  concave  surface  of  the  wall,  and  their  interiors  are 
filled  up  with  liorizontal  courses  of  the  same  material. 

The  dome  springs  from  the  fool  of  these  arches,  and  the 
bricks  comjiositig  it  are  disposed  in  a sort  of  fanwork, 
which  assiinies  the  appearance,  and  may  have  given  (he 
first  idea,  of  pemlentives.  Below  the  entablature,  the 
interior  of  the  'I'emple  is  surrounde<l  by  bas  reliefs,  and 
ill  the  ornaments  al^ut  the  doorway  are  sculptured  (he 
heads  of  men  and  horses  in  the  centres  of  the  scrolls  of 
fuliage. 

1(1  the  Nnrth-Esstem  and  North-Western  quarters  of 
the  Palace  arc  two  piles  of  building,  each  two  stories  high, 
but  in  a ruinous  condition  : Mr.  Adam  suppuse.n  them 
to  have  contained  B^mrtmrnts  for  women,  or  for  the  vu 
riotiM  attendants  on  the  Court  Along  the  interior  face  of 
the  Northern.  Eastern,  and  Western  sides  of  the  Palace 
arevaulutwhich  may  have  been  intended  asdwcllings  for 
the  slaves,  or,  while  the  Emperor  resided  in  the  Palace, 
they  might  be  lodgings  for  the  Prwtorinn  soldiersu 

111  the  interior  of  Uie  building  arc  two  or  three  spe- 
cimens of  arches,  formed  of  segments  of  circles  meelitig 
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ArehiiM-  in  a point  at  the  Tertex,  but  they  have  the  appearance 
lure.  of  bein|^  more  ntodeni  than  the  rcit  ut  the  ediAcc.  The 
style  of  the  whole  resembles  that  of  the  buildinpi  of 
Palmyra  and  Balhec.  which  were  probably  erected  about 
the  same  period,  and  several  circufn.stances  indicate  a 
decline  of  architectonic  lasie  ; such  are  the  columns 
standing  on  consoles  projectiner  from  the  walls,  which 
give  them  the  appearance  of  hanging  in  the  air ; the 
swollen  frizes ; the  pediments  whose  liunzonlal  entabla- 
tures are  broken  in  the  form  of  arches ; and  the  fan- 
tastic forms  of  the  sculpture.  In  pi.  xiv.  is  given  a 
general  plan  of  this  Palace,  and  an  elevation  of  its  South' 
ern  front. 

An  Kies  of  s From  such  descriptions  as  those  we  have  given,  and 

Romsn  writings  of  Vitruvius,  Palladio  has  eudeavoiircrl  to 

trace  the  plan  of  a Roman  dwelling-house  ; and  though 
it  is  likely  enough  that  a variety  of  modes  of  distribu- 
tion prevailed  among  a people  pos<%essing  such  a taste 
for  magniAcence  as  the  Romans  exhibited  in  their 
public  buildings,  yet  the  general  features  may  be  con- 
sidered correct.  The  arrangement  which  Palladio  has 
adopted,  is  nearly  as  follows. 

The  entrance  was  by  a vestibule  on  the  South  side, 
and  a door  led  from  this  to  the  airium,  or  what  would 
be  now  called  the  grand  hall ; this  w as  generally  adorned 
with  the  busts,  arms  and  trophies  of  the  ancestors  of 
the  family.  To  the  right  and  leA  of  the  atrium,  hut 
without  any  communication  with  it,  were  the  servants' 
oflices.  On  the  North  side  was  the  tabUnum,  an  apart- 
ment in  which  the  family  records  seem  to  have  been 
kept,  or  it  might  be  a sort  of  office  where  the  master  of 
tlie  house  transacted  business  relating  to  his  estate. 
Between  the  afnum  and  the  servants'  offices  were  the 
passages  which  leil  to  the  caverdium,  a kind  of  scjiiare 
court,  which,  according  to  Vitruvius,  was  of  A«e  diflerent 
kinds;  c/z.  the  Tuscan,  which  was  open  at  the  tup,  and 
had  a portion  of  the  roof  projecting  from  the  walls,  so 
as  to  throw  the  rain  which  fell  on  the  tup  of  the  build- 
ing into  the  middle  of  the  court ; the  Corinthian,  which 
was  similar  to  the  former,  only  the  extremities  of  the  roof 
of  the  house  were  supported  by  columns  surnniudmg 
the  open  part  of  the  court;  the  Tetrastyle,  so  called, 
from  (he  nnmlter  of  its  columns,  which  were  placed  one 
at  each  angle  of  the  projecting  roof;  the  DUpiuviaium, 
which  wan  also  open  at  the  lop,  but  in  which  the  roof 
of  the  house  did  not  project  over  any  part  of  it,  the  rain- 
water being  carried  by  a gutter  l>ehind  the  tops  of  the 
four  walls  of  (he  court ; and  lastly,  the  Tesiudinafum, 
in  which  the  whole  court  was  covered  by  a roof ; this 
was  done  where  the  span  was  not  great,  and  dwelling 
rooms  were  then  made  over  the  court 

The  columns  of  the  rac^edium  were  sometimes  made 
high  enough  to  include  the  two  stories  of  which  the 
building  was  compose<l ; in  this  respect,  the  car<fdmm 
diBered  from  the  interior  pcri*<lyle  of  a hyp»thml  Tem- 
ple; the  latter  containing  two  Orders  of  columns  placed 
one  above  auolher 

On  the  right  and  lefl  of  the  cac<rdium  was  a fne/i- 
nivm  with  its  procaion,  or  anteroom ; beyond  these,  on 
one  side  of  the  house,  were  the  baths ; and  on  the  other, 
the  cuhiculi.  or  bed-rooms.  Through  the  Northern  co- 
lonnade of  the  ftaaedium  was  the  entrance  into  the 
hasUica,  a hall,  in  which,  probably,  the  master  of  the 
house,  as  a magistrate,  or  lord  of  some  territory,  gave 
judgment  to  his  clients. 

On  the  right  of  this  hall  was  the  pinacolheca,  a room 
containing  paintings;  on  the  lefl  were  the  libraries, 

vot  V. 


and  between  the  tuuitiea  and  the  rooms  just  mentioned,  ^ 
were  passages  leading  into  a large prrixtytium,  the  right 
and  lefl  sides  of  which  were  occupied  by  servants'  rooms ; 
and  on  the  Nortliern  side  were  the  different  <tci,  or 
halls  where  the  family  seem  to  have  resided,  and  where 
they  generally  dined  ; probably  they  were  more  particu- 
larly appropriated  to  the  mistress  of  the  house.  The 
princip^  of  these  was  the  Egy'ptian  <rcr/J,  which  was 
placed  in  the  centre,  and  appears  to  have  had  two 
Orders  of  columns,  one  above  another,  oil  round  the 
interior,  with  a Aoor  between  (he  two  Orders,  equal  in 
breadth  to  the  distance  from  the  li»wer  columns  to 
the  walls:  above  this  Aoor  was  a passage,  open 
towards  the  exterior  of  the  house,  and  wintlows  were 
formed  between  the  upper  columns  to  give  light  to  the 
interior.  On  one  side  of  this  apartment  was  the  Co- 
rinthian (TCUM,  which  differed  from  the  Egyptian,  in 
having  but  one  Order  of  columns,  and  ihe^ie  rested 
either  on  the  ground,  or  on  a podium ; this  hall  was 
covered  by  a hemicyliiidncal  ceiling.  On  the  other  side 
was  the  tetrastyle  ttew,  so  called,  perhaps,  from  four 
columns  placed  in  the  interior,  one  near  each  angle  ; 
and,  on  the  North,  was  the  Cyzioene  crcttz,  a name  given 
by  the  Greeks,  apparently,  to  those  rooms  which  admit- 
ted of  two  dining  couches,  or  tables,  placed  opposite 
each  other,  and  whidi  had  windows,  or  doors,  opening 
to  the  garden. 

The  disposition  above  given  is  supposed  to  approach 
nearly  to  what  Vitruvius  intended  for  the  houses  of  per- 
sons of  the  highest  rauk;  he  recommends  that  bed- 
chambers and  libraries  should  be  situated  with  a view 
towards  the  East,  that  they  may  liave  the  beneAl  of  the 
morning  sun;  that  lime  of  day  lieing  the  most  proper 
for  stmiy.  The  baths  and  winter  tridinia  should  be 
situated  towards  the  West,  for  the  heneAt  of  the  settiiig 
sun.  Iiecuuse  (he  bathing  and  dining  took  place  in  the 
evening;  and  the  summer  friWtaici  are  directed  to  he 
placed  on  the  Eastern  side  of  the  house,  for  the  sake 
of  co(»lrieMi ; but  it  is  not  to  be  supposed  that  a strict 
adherence  to  these  rules  was  always  possible. 

Vitruvius  describes  also  the  dis|>osilions  of  houses 
for  traders  and  agriculturists,  but  it  will  be  needless  to 
mention  them. 

The  propriety  of  adhering  to  a system  of  proportions,  kroner 
in  the  distribution  of  the  parts  of  an  eiUAce,  seems  to  ,1^0, 
have  been  fully  recognised  in  the  lime  of  Vitruvius ; •panmfatt 
since  this  writer  gives,  as  a reason  for  making  the  pro-  >■  R«»nau 
portion  of  the  length,  breailih,  and  height  of  apart- 
ments  to  vary  with  their  absolute  length,  that,  if  they 
were  otherwise,  the  minor  parts  would  either  appear 
too  diminutive,  or  too  clumsy. 

In  the  IVth  and  Vth  Chapters  of  the  Vlth  Book,  he 
stales,  as  follows,  what  those  proportions  should  be  in 
(he  principal  divisions  of  a dwelling-hou«e.  In  (he 
atria,  or  entrance  courts,  the  breadth  should  be  to  the 
length  in  a ratio  which,  when  simpliAe<l,  is  either  that 


of  I to  >/2,  of  1 to  1 1,  or  of  I to  If;  but  ho  has  omit- 
ted to  give  the  absolute  lengths  to  which  those  breadths 
arc  respechvely  applicable.  The  width  of  the  uncovered 
part  he  makes  equal  to  one-third,  or  one  fourth  ot  the 
whole  breadth  ; the  height  of  the  ceiling  of  the  covered 
part,  up  to  the  lower  side  of  the  beams,  in  made  equal 
to  thrcc-quortem  of  the  length  of  the  court ; another 
fourth  is  occupied  by  the  depth  of  the  iacunaria,  or 
panels,  and  by  the  thickness  of  the  roof  above  (hem. 
Of  the  altt,  or  passages  on  the  sides  of  the  ofrium,  the 
breadth  varies  from  unc-AI\K  to  one-third  of  the  length 
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ArcVuiM>  wh«n  the  Utter  raries  from  SO  to  100  feet,  in  order,  no 
turn.  doubt,  that  the  apparent  fonmi  of  the  ahurt  ar»d  lonyf 
passai^a  may  be  nearly  «iualized.  The  breadth  of  the 
tablinum  U made  to  depend  on  that  of  the  airium  ; uheii 
the  latter  U from  20  to  00  feet,  the  former  varies  from 
twO’thirda  to  IwO'hfths  of  such  breadth;  what  relation 
the  breadth  of  the  tablinum  ahould  bear  to  ita  leiiffth,  he 
does  not  say.  and  fnim  this  silence  it  may  lie  prv^iunied 
that  the  len^h  was  eijual  to  the  whole  tireadlh  of  the 
atrium ; the  hci|;ht  of  (he  tablinum  to  the  under  side  of 
the  beams  is  equal  to  of  its  hremlUi.  Of  the  |K‘ri> 
styles,  the  width  is  directed  to  he  equal  to  three-foiirthn 
of  the  leng^th.  Tlie  lengths  of  the  trU-iinia  are  li>  l>e 
equal  to  twice  their  breadths,  and  their  heiglits  arc  to 
he  an  arithmetical  mean  between  the  length  and  breadth. 
Dot  for  fjedrtt  and  trci,  when  square,  N'llruvius  would 
have  their  lengths,  or  hreadths,  equal  to  two-thirds  of 
their  heights. 

The  interior  of  Grecian  buildings  seems  to  have  had 
but  few  decorations,  and  to  connect  the  walls  with  the 
ceiling,  the  builder  contentcil  himself  with  an  architrave, 
having  mouldings,  of  small  projection,  similar  to  those 
on  the  exterior.  But.  in  the  Roman  edifices,  the  whole 
entablature  wa.s  introduced  in  the  interior,  when  the 
building  was  spacious,  and  adisplay  of  richness  required. 
The  cornice,  (hough  generally  objected  to  in  the  interior, 
because  it  does  not  there  serve  the  purpose  for  which 
its  projection  was  intended ; m.  to  protect  the  lower 
part  of  the  entablature  from  the  rein  which  felt  ou  the 
roof ; yet,  perhaps,  is  not  entirely  misplaced,  because  it 
may  seem  to  be  retpiired  for  the  support  of  the  ceiling. 

The  ornaments  on  (he  ceilings,  both  of  the  Roman 
and  Grecian  buildings,  were  geiicrallv  panels  sunk  below 
the  surface,  as  has  been  shown  ; and  this  seems  to  have 
been  suggested  by  the  crossing  of  the  beams  of  the  roof, 
which  would  necessarily  leave  such  coders  between  the 
beams. 

H.x.|9  of  'I'he  roofs  of  the  ancient  rectangular  house.H  of  Italy 

ItcKiiaB  were,  perhaps,  ortginully  ma*lc  witli  two  or  four  inclined 
planes  terminating  in  a point,  or  in  a ridge  at  top.  The 
lower  extremities  of  the  roof  cither  projected  beyond  (he 
walls,  to  throw  ofl*  (he  rain,  or  a parapet  was  formed 
at  the  top  of  the  wall,  and  a gutter,  at  the  foot  of  the 
sloping  roof  behind  it,  carried  otf  the  water  through 
pipes. 

The  Ancients  con.sidered  pediment  roofs  as  objects  of 
the  greatest  dignity  in  an  ; and  such  were,  till 

the  time  of  Julius  Cscsar.  only  employed  to  adorn  the 
Temples  of  the  Gods.  That  Kmperur.  who  hud  obtained 
leave  from  the  Senate  (o  wear  constantly  a crown  of 
laurel  about  bis  head,  by  permission  from  the  same 
Body  caosed  a pediment  to  be  constructed  over  his 
Palace  ; aud  from  that  time  they  became  general. 

In  some  Countries  the  roof  of  the  building  Is  made 
horizontal  that  it  may  serve  as  a place  of  exercise  for 
the  inhabitants;  but,  in  general,  it  is  made  with  a ccr> 
tain  inclination,  in  one  or  more  planes,  in  order  to  throw 
ofi*  the  rain  or  snow.  The  elevation  of  these  planes  has 
always  been  diflerent  in  difierent  parts  of  the  World.  In 
those  regions  wherein  rain  or  snow  U most  olmndant,  we 
find,  as  is  observed  by  Vitruvius,  that  the  roofs  are  most 
elevated,  in  order  to  let  it  flow  off  most  easily ; Nature 
and  observation  having  taught  men  the  form  of  a roof 
which  is  best  adapted  to  their  circumstances.  The  roofs 
of  buildings  in  Kgypt  and  Syria  were  generally  flat; 
those  of  the  Grecian  Temples,  having  their  heights  equal 
to  abimi  one-ninth  of  their  horizotilal  breadths,  make 


angles  of  about  12^  degrees  with  the  horizon.  In  Italy,  p*f{  if. 
which  is  kitunlcfl  more  to  the  North  than  Greece,  the 
heiglits  of  the  roofs  are  about  one-flflh  of  thtir  horizon- 
tal breadtliv,  which  makes  the  inclination  to  the  horizon 
equal  to  about  23^  degrees.  And,  suliseqiieiitly  to  the 
Roman  times,  the  roof's  of  buildings  in  the  North  of 
Kurope  have  tieen  made  to  form  au  angle  of  as  much  as 
60  degrees  with  the  horizon,  or  the  pediments  have  been 
made  in  the  form  of  equilateral  triangles ; the  abundance 
eff  snow  seeming  to  require  such  a slope  to  secure  the 
edifice  from  damage. 

Vitruvius,  in  speaking  of  the  steps  about  a Temple.  Suirt. 
prescribes  that  they  should  be  It)  inches  higli  and  18 
inches  broad,  but  of  those  within  a building,  he  makes 
the  proportion  between  the  height  and  breadth  as  3 to  4 ; 
both  of  these  rules,  but  (he  latter  particularly,  would 
now  be  considered  as  making  the  steps  much  loo  steep. 

I'he  Ancients  chose  to  make  the  ascent  from  one  level 
to  another  by  an  odd  number  of  steps,  because,  in  mount- 
ing,  they  considered  it  fortunate  lo  begin  and  end  the 
accent  with  (lie  same  foot. 

Wc  have  before  observed  that  no  chimneys  have  lieen  Chimnryt. 
discovered  in  the  ruins  of  Pompeii  or  Herculaneum,  and 
hence  some  have  inferred  that  those  conveniences  were 
unknown  or  unused  by  the  Romans;  it  may,  however, 
lie  observed,  that  Palladio  menUons  the  discovery  of  two 
ancient  chimney-pieces,  one  at  Baia,  and  the  other  a( 

Civita  Vecihia.  He  says  they  stood  in  the  middle  of 
the  room,  and  consisteil  of  columns  supponing  archi- 
traves, cm  which  were  placed  the  pyramids,  or  funnels, 
through  whidi  the  smoke  was  conveyed.  Such  chim- 
neys have  been  noticed  by  late  (revellers  in  some  of  the 
inns  of  the  country.  See  further  on  this  point  in  our 
MiMiAlanevw  Dirmon.  Chimney. 

In  the  walls  of  buildings  are,  necessarily.  leA  aper-  Doon  aact 
lures  to  serve  as  doors  and  windows  ; and  though  little 
is  delivered  by  Viiruviug  concerning  (ho»e  ofdwclliug- 
houses,  it  is  probable  enough  that  their  proportions  and 
ornaments  <lid  not  differ  materially  from  those  of  the 
doors  of  Temples,  which  we  have  before  descrilied-  The 
general  proportions  Iwlween  the  heights  and  breadths  of 
these  apertures  are  recommended  by  Vitruvius  to  be  as 
8 to  2,  or  as  2 to  1 ; fur  which  no  better  reason  is  as- 
signed than  that  musical  strings,  which  have  those  ratios 
to  each  other,  rtz.  the  fifths  and  octaves,  produce  sounds 
which  harmonize  with  each  oilier;  and  beseems  to  sup- 
pose (hat  a proportion  which  was  agreeable  lo  the  ear. 
must  also  be  so  to  the  eye. 

Of  the  manlier  in  which  the  windows  opened,  we  only 
know  thai,  in  such  apartments  as  the  Cyzicenc  cmis. 

(Viir.  book  vi.  ch.  v.)  they  opened  like  doors  for  the 
convenience  of  entering  the  garden.  Some  of  the  win- 
dows in  the  houses  eff  Pomiieii  were  glazed. 


CHAKIBR  IV. 

fVorla  of  Public  Utiliiy  and  Ornament. 

Tliese  denominations  may  be  considered  as  compre- 
hending the  Fora,  the  Poriid,  the  Triumphal  Monu- 
ments, the  Bridges.  Aqueducts,  end  even  the  Tombs 
of  the  Romans.  Some  exomples  of  each  of  these  spe- 
cies of  buildings  arc  still  in  existence;  and  the  princi- 
pal of  them  wc  purpose  now  to  describe. 

An  imfiortant  fraliirc  in  a Komau  city  was  the 
Forum,  which,  within  its  area,  cunlaiiied  the  buildings 
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Aichiiec-  mienrled  for  ihe  mcctin|rs  of  the  the  Court* 

lore.  of  justice,  the  prisons,  and  the  oflices  for  the  maiia^- 

meut  of  the  pulilic  revenue.  It  served,  alwj.  a*  the 
public  market  place,  and.  nceai4onui1y.  as  a theatre  fur 
ethibitin^  the  combats  of  the  gladiators. 

T1.V  Kiws  Fora  were  Kometimes  of  a simple,  and  often  of 

iJ  Itsly.  a complex  chatacter  We  have  spoken  Iari;ely  of  those 
in  Home  in  our  Matceilattfous  Diruiorii  (FoauM.)  nod 
shall  here,  therefore,  he  brief.  The  great  and  ancient 
Fon/m  at  Rome  was  situated  between  the  Capitoriiic  and 
palatine  Mills,  but  its  outline  la  now  difncuU  to  be 
traced  ; within  its  limits  are  the  Arch  of  Septimius  Se- 
veruK,  the  Temple  of  Concord,  and  the  Curia  or  Senate 
House,  besides  the  ctdurmts  supposed  to  form  part  of  the 
Temple  of  Jupiter  Stator. 

In  the  same  city  were  several  Fora  bearing  the 
names  of  different  Emperors  ; of  these,  the  Forum  of 
Nerva  is  supposed  to  have  been  357  feet  long,  and  161 
feet  wide,  and  nearly  of  a rectangular  form.  At  one 
extremity  were  five  «rche<l  entrances,  and  at  the  opposite 
extrenuty  was  the  fine  Temple  of  Nerva  before  de- 
scribetl.  l*he  interiors  of  the  two  side  wall*  of  the 
Forum  were  ornamented  with  Corinthian  pilasters, 
having  columns  of  the  same  Order  detached  in  front  of 
them. 

If  we  may  tnist  to  the  reprecentniions  given  by  Pira. 
nesi,  the  Forum  of  Trajan,  w hich  stood  at  the  fiml  of 
the  Quirtnal  Hill,  must  have  been  a magnificent  work. 
The  whole  length  is  suppuseil  to  he  1 1 dll  feet,  its  gene' 
ral  breuihb  470  feet,  and  along  the  side*  were  rows  of 
houses  and  columns.  At  one  extremity  stood  tlie  Tem- 
ple of  Trnjan.  and.  on  the  opposite  side,  the  Triumphal 
Arch  ; a!x>ul  the  centre  stiNid  the  splendid  liasUira 
Vlpiana,  and  near  it  the  grand  Triumphal  Column  uf 
the  EmjKfror. 

A Forum  discovered  at  Herculaneum  is  of  a rectan- 
gular fonn,  1^20  feet  long,  and  140  feel  wide;  the  in- 
terior face  of  the  »'nclo«liig  wall  was  ornamented  with 
half-columns  attaclieil  to  it ; at  mie  extremity  was  a 
rectangular  and  lwr>  semiciretdar  recesses,  ami  at  a dis- 
tance fn*m  the  walls  was  an  interior  peristyle.  One 
extremity  of  the  Forum  opened  into  a street,  on  the 
op|>osite  side  of  which  are  the  remains  of  two  Temples. 
Thai  at  Pompeii  Is  in  good  preservation,  and  contains 
several  inierestinc  ruins. 

The  Forum  at  Fano,  in  the  March  of  Ancona,  had.  at 
one  extremity,  a built  by  Vitruvius  himself; 

acis'rding  to  his  description,  the  portico  of  the  Temple 
of  Augustus  joined  that  side  of  the  litmtira  which  wo* 
ftirlhcsl  from  the  centre  of  the  Fort/;/?  ; and  al  the  oppo- 
site end  of  the  latter  was  a Temple  of  Jupiter.  Ttic 
Treasury,  the  Prison,  and  the  Curia  are  stated,  by  him, 
to  be  situated  upon  the  h>nger  sides  of  the  Forum,  on 
the  exleiior  of  the  shops  which  surrounded  the  area. 
Gmeml  III  the  I-it  Chapli-r  of  the  Vth  Book.  Vitruvius 
wf  ■ gives  a few  general  rules  for  the  design  of  a Forum, 
«»rum.  which  we  may  suppose  to  he  such  as  he  wmdd  have 
adopted  where  local  or  other  circumstances  did  not 
hap|>cn  to  oppose  themselves  to  the  execution  of  a re- 
gular arraiigcmenL  He  directs  that  it  should  contain  a 
large  rectangular  area,  the  breadth  of  which  may  be  about 
two-thirds  of  its  length  and  that  the  interior  should  be 
surrounded  by  two  Orders  of  columns,  one  above  amn 
ther,  at  a small  distance  from  the  walls  ; the  lengths  of 
the  upper  columns  are  recommended  to  I>e  about  three- 
quarters  of  the  length  of  the  lower  ones;  behind  the 
lower  columns  are  to  be  arranged  the  shops  of  the 


bankers  and  other  ifuders,  and,  ou  the  upper  floor,  the  p^rt  II. 
apartments  for  person*  employed  in  collecting  and 
admimstering  the  public  revenue. 

Al  one  extremity  of  the  Fonrm  was  to  be  placetl  a Bssili 
Basilica,  serving  as  a Court  of  Justice  and  as  an  Kx-  ^ 
change  for  the  merchants  ; this  is  described  as  a rectan- 
gular building,  the  breadth  of  which  is  supposed  to  lie 
iVom  one-third  to  one-half  of  its  length.  Within  the  four 
walls  of  the  Banlica,  and  at  some  di^-tance  from  them, 
was  a row  of  columns  on  each  of  the  four  sides,  leaving 
two  tier*  of  passages  one  ulmve  another  between  them 
and  the  walls;  the  upper  passage  seems  to  have  been 
coverevi  with  a roof  of  the  kind  called  lestudinaied ; 
that  is,  having  a flat  top  with  curved  sides  rising  from 
the  entablatures  of  the  columns.  Behind,  and  attached 
to  each  ctdumn,  was  what  Vitruvius  calls  a partiJitaUt, 
which  seems  to  have  l»een  a pilaster,  nr  an  upright  post 
to  support  the  beams  which  ^re  the  floor  of  the  upper 
tier  of  passages,  which  was  at  a height  above  the  pave- 
ment equal  to  one-half  or  two-thiols  of  the  height  of 
the  columns.  Under  one  of  these  passages,  and  at  the 
extremity  of  a line  ilrawii  tlirtnigh  the  centre  of  the 
Forum,  paraMel  to  one  of  its  sides,  wa.s  to  be  the  Tri- 
bunnl  of  the  Judge. 

'Hie  Ri>munt‘.  in  onter  tn  perpetuate  their  great  Triumphal 
achievements,  their  public  acts  of  beneficence,  «nd;JSl'^^‘^ 
sometimes,  perhaps,  merely  to  gratify  their  vanity, 
erected  Triumphal  Arches,  of  which  several  still  remain 
to  attest  the  bad  taste  prevalent  at  (he  time  of  their 
construction.  The  Arch  of  Titus  is  that  which  possesses 
the  first  claim  to  our  attention,  having  been  erected 
before  the  period  «»f  any  coiisiderahlc  decline  of  archi- 
tectonic genius;  thougli  even  this  is.  perhaps,  justly 
characterised  as  being  too  rich  to  he  elegant. 

Its  plan  is  rectangular,  and  it  is  perlbraleil  by  a single 
passage,  covered  by  a hemicylindricat  vault.  The  length 
is  49  feel,  breadth  16^  feet,  and  the  whole  height  of  (he 
building  is  equal  to  its  length.  'l*he  width  of  the  aper^ 
lure  is  19  feel,  and  mi  euch  side  of  it,  nn  Ixith  frmtt*^ 
are  two  flute*)  inarlde  columns  of  the  ComjKwite  Order, 
sitmding  on  {tedestals  9 feet  high,  and  sup^Mvrting  an 
entahlulnre ; (his  member  is  adorned  with  sculpture  in 
b»s  relief  representing  the  Triumph  of  Titus  after  the 
conquest  of  Judea.  Above  the  entablature  is  an  Attic 
Order,  12  feet  high,  on  which  is  expressed  the  apo- 
theosis of  the  Emperor.  The  Arch  is  semicircular,  and 
springs  from  a horizontal  moulding,  culled  the  impost, 
wrhich  crosses  the  front  of  the  budding  at  about  22  feel 
from  the  ground. 

The  height  of  the  columns  is  22.065  feel,  and  the 
lower  dtiiineier  is  2,07  feel,  consespiemly  the  height  of 
the  column  Is  equal  to  10.6  diameters.  The  base  is 
similar  to  that  of  the  columns  belonging  to  the  Temple 
of  Jupiter  Stator,  and  the  height  of  the  vnlmers  in  the 
ca)dtal  is  equal  to  half  a diameter.  The  architrave  is 
divided  into  three  lacife,  (he  lower  of  which  is  vertically 
over  the  circumference  of  the  top  of  the  shaft;  the  frize 
is  highly  sculptured,  and  there  are  both  dentels  and 
modillons  in  the  cornice  ; the  height  of  the  entablature 
U 5.245  feet,  or~  of  that  of  the  column.  See  fig.  6, 

pi.  XI. 

The  Triumphal  Arch  of  Severus  is.  like  the  others.  «f  ^*«ru« 
of  u rectangular  form  ; its  length  is  75.5  feet,  width 
19.75  feet,  and  It*  whole  height  6S  feet.  In  its  length 
are  three  arches,  of  which  that  lii  the  centre  i*  23  t'e**t 
broad,  and  each  of  Ihe  others  1 1.4S  feel.  These  arches 
spring  from  imposts  on  (he  piers;  the  crown*  of  Ibc 
2 q 2 
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Afcihitc*  side  arches  rise  only  to  the  level  of  the  imposts  of  that 
tore-  in  the  centre*  and  all  of  them  communicate  by  a trans- 
ver&e  pasaagr*  covered  also  by  a hemicylindrical  vault. 
Each  fatjade  ia  ornamented  with  four  fluted  Composite 
columns  atanding^  on  pedestals  13  feet  high ; t^hind 
each  column  is  a fluted  pilaster,  and  above  U an  enla* 
Mature  which  is  broken  over  each  column  ; over  this  is 
an  Attic  wall  19  feet  high,  with  one  large  panel  in 
front,  containing  an  inscription,  and  having  a small  pe- 
destal or  Attic  pilaster  at  each  extremity ; the  whole  is 
crowned  by  a small  entablature.  The  dndo  or  cubical 
part  of  each  pedestal  under  the  columns  is  ornamented 
with  figures,  and  the  whole  face  of  the  building  above 
the  side  arches  is  covered  with  sculpture,  representing 
Victories.  Rivers,  and  Seasons.  The  soffits  of  the  arches 
are  panelled  in  square  forms,  and  (here  are  modillons  in 
the  impost  mtnjidings.  which  are  extended  through  the 
whole  depth  of  the  building. 

The  height  of  the  columns  is  27.847  feet,  and  the 
lower  diameter  is  2.837  feet  The  base  and  capital 
very  much  resemble  those  of  the  Arch  of  Titus,  but  the 
shaft  is  different,  being  of  a cylindrical  form  up  to  one- 
third  of  its  hei^t  above  the  base,  from  which  place  it 
diminishes  gradually  to  the  top,  whereas  the  other 
diminishes  from  the  base  to  the  capital.  The  architrave 
ia  divided  into  two  faciie  ; the  frize  is  plain  and  very  low, 
and  there  are  no  modillons  in  the  cornice.  The  height 
of  the  whole  entablature  ia  6.689  feet,  or  ^ of  the  heiglit 
of  the  column ; this  member  is  far  more  meagre  than 
the  entablature  of  the  arch  last  mentioned,  and  its  ver- 
tical breaks  produce  a confused  appearance, 
uf  the  Goiil-  Arch  of  the  Goldsmiths,  at  Rome,  which  ia  said 

imititi,  (0  have  been  erected  also  in  honour  ofSeverus,  has  but 
one  passage  through  it,  and  this,  which  is  9 feet  wide, 
is  remarkable  for  being  covered  by  a horizontal  ceiling. 
At  the  extremities  of  the  piers,  on  each  side,  ore  two 
panelled  pilasters  standing  on  a podium,  with  Composite 
capitals,  and  in  the  enlahlature  is  a swelled  frize.  'Fhe 
whole  face  of  the  work  is  covered  with  sculpture. 
aNhiMt,  Tlie  Arch  of  Janus,  at  Rome,  is  a square  building 
about  70  feet  in  length  and  width,  and  the  same  in 
height,  and  is  perforated  by  two  hemicylindrical  vaults 
at  right  angles  with  each  other.  On  each  of  the  four 
faces  is  a semicircular  arch,  of  which  the  anhivolts 
spring  from  imposts.  The  lower  part  of  the  building 
forms  a podium  with  a cornice  ; and,  between  this  and 
the  im]>ost  of  the  arch  on  each  face  are  six  niches,  n'z. 
three  on  each  pier,  with  heads  in  the  form  of  quadrants 
of  spheres ; these  have  no  imposts,  and  the  archivoll 
is  continued  to  the  foot  of  the  niche.  Above  the  im- 
posts of  the  arch,  on  each  face  of  the  building,  are  three 
other  niches  similar  to  those  below,  and  over  the  niches 
is  a horizontal  entablature,  which  is  crowned  by  a high 
Attic.  There  are  no  columns  on  any  of  the  faces. 
ofCooMu-  Arch  of  Coustantine,  at  Rome,  was  raised 

line,  by  the  Senate  with  materials  taken  from  the  arches 
of  B<}mc  of  the  former  Emperors ; among  which  the  parts 
belonging  to  that  of  Trajan  are  very  distinguishable  by 
their  superior  quality.  Of  all  the  Triumphal  Arches 
this  is  the  richest  and  in  the  best  preservation,  but  it 
exhibits,  at  the  .same  time,  a melancholy  proof  of  the 
declining  state  of  the  Au  at  that  period.  Like  the 
Arch  of  Sevrrua,  it  consists  of  three  passages  covered 
by  hemicylindrical  vaults,  the  crowns  of  the  two  side- 
arches  rising  only  to  the  level  of  the  impost  of  tliat  in 
the  centre.  Ifs  length  in  front  is  81  feel,  its  height  70 
feet,  and  its  depth  21.75  feel.  The  span  of  the  centre 


arch  is  21.4  feet,  and  the  height  of  its  vertex  from  the  Pin  II. 
ground,  38.2  feet.  Tlie  imposts  of  the  arches  return 
on  the  faces  of  the  piers,  and  are  ornamented  with 
deiitels  and  modillons.  The  building  is  formed 
of  white  statuary  marble,  and  each  front  is  adorned 
with  four  columns  of  jaune  antique  marble,  of  the  Co- 
rinthian Order.  These  stand  on  pedestals  which  are 
panelled,  and  have  a figure  sculptured  in  front  of  each, 
and  the  bases  of  the  pe«lestaU  are  continued  round  the 
piers.  The  plinths  in  the  bases  of  the  columns  arc  con- 
nected with  the  cornices  cd  the  pedestals  by  an  inverted 
cavetto.  The  shafts  of  the  columns,  as  well  as  those 
in  the  Arch  of  Sevenis,  are  cylindrical  up  to  m>e-third 
of  their  height,  and,  from  thence,  they  begin  to  diminish 
in  a curvilinear  form  ; they  are  fluted  with  twenty-four 
channels,  which  are  cabled,  or  filled  up  to  one-third  o 
their  height  by  a reed.  A fluted  pila-nter  is  pl»ccd  be 
hind  each  column.  The  entaMature  is  broken  over 
each  coluiuu.  and  above  it  is  a high  Attic  filled  with 
sculpture ; over  that  patt  of  the  entablature  which  is 
vertically  above  the  columns,  are  pedestals  supporting 
Dacian  captives.  The  faces  of  the  building  in  the  in- 
tervals of  the  columnu,  and  the  sofbls  and  sides  of  the 
orches  are  ornamented  with  panels,  in  which  figures 
are  sculptured ; and  there  is  an  ascent  to  the  lop  by  a 
staircase  in  the  interior.  An  elevation  and  plan  of  this 
building  is  given  in  pi.  xiv. 

The  height  of  the  columns  is  28.U37  feet,  and  the  lower 
diameter  is  2.902  feel.  The  base  is  Attic,  but  the  upper 
torus  is  double.  Tlie  architrave  is  divided  into  three 
facie,  all  of  which  incline  inward  at  their  up{>er  extre- 
mities ; the  frize  is  plain;  there  are  both  dentels  and 
modillons  in  the  coniice,  but  the  latter  are  thinly  dis- 
tributed over  a large  and  plain  facia;  the  corona  is 
small,  and  all  the  parts  of  the  comice  have  great  pro- 
jections. The  height  of  the  whole  entablature  is  6.94 
feet,  or  nearly  one-fburth  of  the  height  of  the  column. 

Out  of  Rome  are  many  Arches,  chiefly  remarkable 
for  the  indications  they  affurd  of  a corrupt  taste;  kikI 
it  ntay  be,  therefore,  sufficient  merely  to  describe  their 
features  in  a general  way.  The  triumphal  edifice  of 
Gallieims,  at  Verona,  forms  a double  gateway,  consist-  cfOnllienM 
itig  of  two  arches,  with  an  entablature  and  pediments,  at  Veruna, 
supported  by  Corinthian  columns,  placed  one  on  each 
side  of  each  gate.  Above  these  is  a second  story  con- 
taining a row  of  semicircular  arches,  with  architraves 
continued  to  the  fool;  two  of  thc«e  arches,  which  stand 
over  the  pier  between  those  below,  have  fluted  Corin- 
thian pilasters  on  each  side,  supporting  a pediment. 

This  story  is  crowned  by  a general  horizontal  entabla- 
ture, whicn  is  broken  over  the  space  occupied  by  the 
two  pediments,  and  is  supported  by  two  twisted  Corin- 
thian columns.  The  third  story  contains  a row  of  semi- 
circular arches,  above  those  in  the  second  story,  but 
larger.  Over  these  is  the  upper  entablature  of  the 
building,  which  is  broken  above  every  alternate  arch, 
and  supported  by  a pilaster  at  each  extremity.  Below 
the  ground-floor  are  elliptical  vaults.  The  breadth  of 
the  building  is  52  feet,  the  height  from  tlie  ground  to 
the  soffits  of  the  principal  arclies  is  23  feel,  and  the 
whole  height  is  66  icet.  Some  of  the  members  of  this 
arch  seem  to  have  been  the  originals  of  those  peculia- 
rities which  distinguished  the  works  of  the  Italian  artists 
in  the  XVth  and  XVIth  centuries. 

The  Arch  of  Trajan,  on  the  pier  at  Ancona,  ia  also  of  Tr«jan. 
of  a rectangular  form,  sind  consists  of  one  semicircular**  Aucm* 
arch  with  a console  in  the  vertex.  In  its  facade  are 
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Awhitcr*  four  Corinthian  half-columns  with  fluted  shafts,  and 
tun.  Attic  bases,  and  pedestals  beneath.  The  entablature  is 
continuous  over  the  two  middle  columns,  and  broken 
over  the  two  extreme  ones.  Above  this  is  a hi|^h  Attic 
with  small  pilasters  over  the  extreme  columns,  and  one 
general  dado  over  the  archwaj.  The  proflle  of  the  en- 
tablature is  very  coarse ; the  soffit  of  the  arch  is  unoma- 
meoted,  and  there  is  a rectangular  tablet  between  the 
columns  on  each  side  of  the  arch. 
ofAiixiuioi,  TTie  Arch  of  Augustus,  at  Himini,  ap(>e!ir8  to  have 
ai  Rinuat.  when  entire,  124  feet  long  and  88  feet  high,  to 

the  top  of  the  entablature.  It  consists  of  one  semicir- 
cular arch  springing  from  imposts,  and,  on  each  side,  a 
Corinthian  half-column,  standing  on  a pedestal  which 
projects  from  the  basement ; at  each  extremity  of  the 
fta^adu  is  a Corinthian  pilaster;  above  these  is  the 
entablature,  and  over  the  archway  a {lediment.  The 
entablature  is  broken  over  each  column,  and  the  pedi- 
ment, If  it  formed  part  of  the  original  design,  is  u re- 
markable proof  of  a declining  taste  in  Art,  even  in  the 
Augustan  Age  ; since,  instead  of  rising  from  the  extre- 
mities of  the  horizontal  cornice,  it  rises  from  two  points 
vertically  over  the  interior  sides  of  the  columns,  so  that 
its  span  is  only  equal  to  the  intercniumniation.  The 
sides  of  the  modillont  in  the  oblique  entablatures  of 
the  pediment  are  neither  vertical  nor  perpendicular  to 
those  entablatures,  but  are  formed  between  both  those 
directions. 

Arth  St  At  Orange  is  a Triumphal  Arch  of  Roman  workman- 
Orssgs  ship,  remurkable  for  being  of  a square  form,  and  for  the 
crown  of  the  side  arches  rising  above  the  horizontal 
courses  of  tlmt  in  the  centre;  all  the  archivolts  spring 
from  pilasters,  and  (he  soffits  sre  richly  panelled.  A 
Corinthian  fluted  cedumn  stands  at  every  angle  and  on 
each  side  of  the  centre  arch.  The  entablature  U con- 
tinuous over  the  two  middle  columns,  and  above  this  is  a 
pediment  with  a double  Attic.  The  whole  facade  is 
covered  with  sculpture.  The  sides  of  the  building  are 
like  the  front,  but  without  arches,  and  are  ornameuted 
with  figunrs  in  alto  relievo.  The  bases  of  the  columns 
resemble  two  Attic  bases  placed  one  over  the  other,  and 
the  lower  one  rests  on  a pedestal. 

*1  B«ra,  Bara,  in  Spain,  is  a Triumphal  Arch  of  a semi- 

circular form,  with  a simple  archivolt  springing  from 
imposts;  on  each  side  are  two  fluted  pilasters,  with 
capitals  resembling  the  Corinthian,  on  a rusticated  po- 
dium, The  architrave  and  frize  are  plain,  and  there 
are  modillons  in  (he  cornice.  The  whole  building  may 
be  considered  as  a specimen  of  the  Roman  Architecture 
in  its  best  state.  Near  (his  place  are  excavalion.s,  in  the 
sides  of  rocks,  which  have  served  as  sepulchres,  pro- 
bably. in  very  ancient  times. 

of  Hadrian.  Returning  towards  the  East,  we  come,  next,  to 
at  Aibeat.  Athens,  where  still  exists  that  which  is  called  tlie  Arch 
of  Hadrian  ; this,  when  in  its  perfect  state,  consisted  of 
a semicircular-headed  aperture  formed  in  a wall ; the 
archivolt  rises  fri>m  pilasters  which  terminate  in  a capi- 
tal resembling  the  Corinthian.  On  each  side  of  the 
arch  there  are  two  fluted  Corinthian  columns  support- 
ing a horizontal  entablature,  above  which  is  another 
tier  consisting  of  four  Corinthian  columns,  supporting, 
also,  an  entablature  with  a pediment  over  the  middle 
interval.  It  has  been  thought  that  this  work,  consisting 
merely  of  a wail,  ornament^  as  above  described,  could 
hardly  have  been  intended  for  a Triumphal  Arch,  and 
that  it  may  rather  have  formed  the  entrance  to  a portico. 

It  would  be  improper  to  omit  mentioning  here,  a 


Triumphal  Arch  which  exists  among  the  ruins  of  Part  IL 
Palmyra.  It  consists  of  three  semidrcular-headed  ' 
apertures,  and  the  crowns  of  the  sidc-arclies  do  not  rise  Arch  at 
so  high  as  the  imposts  of  that  in  the  centre.  Tlie  whole  l^rimua 
fai^He  is  divided  vertically  into  three  parts,  of  which 
the  centre  projects  before  the  wings;  alt  the  salient  and 
rentrant  angles  are  adorned  with  pilasters  of  a Compo* 
site  Order,  having  (heir  faces  panelled  and  filled  with 
sculptured  foliage.  The  pilasters  support  an  entabla- 
ture which  is  broken  to  follow  the  planes  of  the  facade. 

The  frize  is  enriched  with  sculpture,  and  the  cenirai 
part  of  the  entablature  is  crowned  by  a pediment. 

Over  one  of  the  lesser  arches  is  a niche  which  is 
crowned  in  like  manner. 

Besides  Triumphal  Arches,  the  Romans  raised  lofty  The  Co. 
Columns  to  commemorate  the  remarkable  circumstances 
which  tended  to  exalt  the  grandeur  of  their  Nation ; 
two  of  the  most  superb  of  these  monuments  are  still  to 
be  seen  at  Rome,  viz.  the  Columns  of  Trajan  and  of  An- 
tonine,  on  which,  as  on  Historical  Tablets,  are  sculp- 
tured the  events  of  the  lives  of  those  Princes.  And 
amidst  the  ruins  of  Tcmples,Theatres.  and  other  splendid 
edifices  of  the  Eternal  City,  these  seem  to  have  been 
respected  by  Time,  and  by  Barbariaus  both  ancient 
and  modem.  The  Column  of  Trajan  Is  of  Parian 
marble,  12b  feet  high  including  the  pedestal ; the  length 
of  the  .shaft  is  90  feet;  its  lower  diameter  12  feet,  and 
its  upper  lOf  feet,  so  that  the  difference  of  the  dia- 
meters is  about  one-ninth  of  the  lower.  The  ascent  tu 
the  abacus  was  by  steps  within,  and.  on  it,  was  formerly 
a colossal  statue  of  the  Emperor.  The  Column  of  An- 
tonine  stands  on  a double  pedestal,  placed  one  above 
tlio  other,  of  which  the  lower  one  has  been  but  lately 
discovered,  and  that,  by  making  an  excavation  at  (he 
foot  of  the  column. 

The  spiral  direction  of  the  sculpture  on  these  His- 
toric columns  has  been  ingeniously  adopted  to  give  the 
story  a coDtinuity,  which  horizontal  rings  wonkl  have 
interrupted.  Mr.  For8)ili  observes,  that  the  columns 
are  of  no  Order  of  Architecture ; that  of  Trajan  has  a 
Tuscan  base  and  capital,  and  a Doric  shaft  and  pedes- 
tal, with  Corinthian  mouldings. 

The  Column  of  Phocas,  at  Rome,  is  a Corinthian  T1i«  PitUrs 
Pillar,  which  was  erected  in  the  Vllth  century  in  homnir 
of  that  Emperor.  That  which  is  called  Pnmpey’s  l^illar, 
near  Alexandria,  is.  probably,  a monument  of  a similar 
kind,  and.  therefore,  may  be  mentioned  in  this  place. 

It  is  executed  in  granite,  of  a mixed  Corinthian  Order, 
its  diameter  is  B foel.  and  height  80  feet,  exclusive  of 
the  pedestal,  whose  height  is  lU  feet.  Dr.  Clarke  is  of 
opinion  that  it  was  erected  by  Ctesar  in  honour  of 
Pompey ; on  the  other  hand.  Dr.  White  supposes  it 
was.  originally,  within  the  precincts,  and  an  accompani- 
ment to  the  Temple  of  Serapis,  and,  consequently,  (hat 
it  was  a work  of  one  of  the  Ptolemies.  Some  think  it 
was  elevated  is  honour  of  Hadrian,  or  Sevenis,  or  Dio- 
cle^iian,  for  the  inscription  on  the  pedestal  is  so  much 
obliterated  that  it  is  impossible  to  ascertain  which  of 
these  Emperors  is  meant.  The  shaft  is  said  to  be  more 
ancient  than  either  the  capital  or  the  (>edestal ; the 
latter  is  supported  on  a block  of  stone,  which  appears 
to  have  been  part  of  a more  ancient  ruin,  ami  this 
block  is  surrounded  by  icpulcbral  fragments  of  ancient 
Egyptian  monuments. 

No  W'orks  of  the  Romans  are  more  deserving  of  Roman 
notice  than  their  Bridges,  on  account  of  the  great  Brnlgn. 
utility  of  those  ediflees  in  facilitating  the  communication 


Digitize  J by  Goc^Ie 


ARCHITECTURE 


•29S 

Archiiec-  hclween  the  differeul  Cities  and  Province*  of  the  Em- 
pirc.  If  the  Romans  thoa^t  the  conquest  of  any 
*-v^-  Country  was  not  complete  till  amiUtary  road  wa*  made 
through  it,  much  more  mast  they  has'e  thought  it  of  im* 
portance  to  the  security  of  their  possessions  that  the 
rivers  which  flowed  between  them  should  be  subdued 
by  ))crmanent  huildin|rs  which  micht,  at  all  times,  per- 
mit a free  pa'^ssi^  over  them.  Some  of  the  Bridjfcs  of 
Rome  existed  in  the  time  of  the  Republic,  but  on 
account  of  the  change*  they  subsequently  underwent, 
it  is  impossible  to  say  In  what  manner  they  were  at  first 
fanned ; it  is  certain  that  some  were  of  timlier,  hut 
there  seems  no  reason  to  doubt  that,  in  others,  the  road- 
way was  support(>d  by  voussoirs  of  stone,  nrmnp^  in 
a circular  onler. 

As  the  principal  Bridges  executo«l  by  the  Romans 
have  been  descriljed,  ad  r.,  in  our  MitceHanrovn  Ihri- 
tton,  it  will  be  unnecessary  to  meniiim  them  here  ; un<l 
we,  therefore,  proceed  to  an  acernint  of  the  Aqueducts 
which  supplied  the  city  with  water. 

Aqueducts.  An  Aqueduct  in  the  time  of  the  Rumaris  was  a work 
of  no  less  consequence  than  a bridge,  and  the  cou^*truc- 
tion  of  each  was  in  some  respects  similar.  The  former 
conveyed  ihe  watir  from  the  rivers,  or  from  an  original 
ft'serx’oir,  to  the  place  required ; and  being  necessarily 
horizontal,  or  having  but  small  declivity,  wlienever 
hills  or  rocks  inlcrvencrl.  it  was  necessary  to  cut  ihrmigh 
thetn,  and  when  the  course  of  the  water  lay  acm.sH  a 
valley,  the  canal  was  sufrported  on  arches  of  masonry, 
w hich  were,  sometimes,  of  vast  height,  and  plncetl  in 
two.  and  even  three,  tiers,  one  oier  another.  No  rt‘a»on. 
except  it  be  that  of  mukitig  a display  of  wealth  and 
magnificence,  can  be  given  for  incurring  the  expense  of 
these  extensive  caittU.  since  an  etjua!  supply  might  have 
been  obtained  in  a more  t coiiomicul  manner  by  forming 
subterranean  tunnels,  or  a system  of  pipes  from  the  re- 
senoir  to  the  place  of  delivery  ; t]ie«e  might  have  fol- 
lowed all  the  inequalities  of  the  ground,  and  it  would 
have  been  only  ncces.sary  to  lake  care  that,  in  no  |>ari 
of  the  mirse,  the  tunnel,  or  pi|>eH.  wore  on  a higher 
level  than  that  of  the  reservoir.  It  has  been  supposed 
that  the  Ancients  were  ignorant  that  water,  flowing  in 
the  branches  of  a bent  tube,  will  rise  to  the  same  ver- 
tical height  as  that  tti  the  reservoir  from  whence  it  pro- 
ceeds ; but  this  opinion  is  by  no  means  to  be  admitted 
as  a reason  for  tl^ir  executing  these  works,  since  the 
hydrostatical  fact  ju.st  mentioned  i*  distinctly  aflirmed 
by  Pliny,  and  it  appears  from  Vitruvius,  (book  viii 
ch.  vii.)  that  the  Runiuns  actually  used  pipes  of  lead 
for  the  conveyance  of  water  to  their  houses  and  liaths. 

'ITie  most  ancient  Aqueducts  which  brought  water  to 
Home  are  IIkmc  called  the  Martian,  the  Appian,  and 
the  Claudian.  The  first,  which  brings  its  supply 
from  the  Tevenme,  was  erected  by  Quintus  Martius. 
31^  year*  before  1‘hrUt;  it  c«insists  (if  two  canals,  one 
above  the  other,  supported  by  an  up])crand  under  row  of 
seniicircu1ar*headetl  arches,  the  apertures  of  which  are 
each  equal  to  16  feel;  und  the  height  of  the  whole  work  is 
about  70  feet.  The  second  was  erected  during  the  same 
year  by  the  Censor  Appius  Claudius,  and  is  remarkable 
for  the  form  of  its  transverse  section,  which  is  narrower 
at  top  than  at  bottom.  The  last  was  built  by  the  Emperor 
Claudius  of  squared  stone,  and  its  whole  extent  is  46 
miles,  'file  canal  is  borne  on  a long  line  of  semicircular 
arches  90  feet  wide,  supported  on  lofty  piers;  and  the 
height  of  the  crowns  of  the  arches  above  the  valley, 
is,  in  some  jilaces,  about  79  feel.  Elevations  of  three 


of  the  most  celebrated  Aquediuls  are  given  in  plate  xili.  Part  tl. 

At  Vicovaro,  near  Tivoli,  there  is  a canal  more  than  a 

mile  long,  4 feet  broad,  and  6 feet  deep,  which  forms 

part  of  an  acpieduct,  and  Is  cut  ihrmigh  the  solid 

rock. 

It  has  been  remarked,  that  though,  in  some  cases, 
water  might  have  been  brought  in  a «traighl  line  to  the 
city,  yet  the  Aqueduct  has  been  ct»nslructed  with  several 
bendings,  by  which  the  whole  length  of  the  work  is  con- 
siderablv  increa.sed  ; some  have  supposed  that  this  was  to 
avoid  the  expense  of  raising  the  arches  to  an  excessive 
height  over  the  low  grounds,  and  others,  that  it  was  to 
diminish  the  velocity  of  the  water,  whicli.  if  great, 
might  dainuire  (he  bed,  or  come  less  pure  to  the  city. 
According  to  Montfaticon,  there  were  formed  at  intervals 
along  the  line  of  canal,  reservoirs  called  caMelia,  in 
which  the  water,  by  expanding,  might  purify  itself; 
these  were  a sort  of  round  tow'ers  of  mabonry,  raised, 

Ilf  course,  to  the  same  heis^it  as  the  canal,  ami  some- 
times highly  oroamented.  The  same  author  uhserves, 
alM>,  that,  in  various  places,  pii'<  were  sunk  below  the 
general  bed  of  the  cnnal,  in  which  the  water,  remaining 
at  rest,  migltt  deposit  the  earthy  particles  which  it  con- 
veyed. Acc.urditig  to  Vitruvius,  un  Arpicduct  should  be 
arched  over  to  prevent,  as  much  as  possible,  the  Sun 
from  stiiiiing  on  the  water.  Vitniviuit  also  states,  in 
the  Vllth  Chapter  of  the  Vlllih  Book,  that,  when 
pipes,  for  the  conveyance  of  water,  pass  across  the 
bottom  of  a valley,  it  i*  necessary  to  form  wliat  he  calls 
a vmter ; (hat  is.  a subterranean  reservoir,  in  which  the 
water  may  difluso  itself;  and  thus,  he  olwcrves,  the  force 
will  be  diminished,  with  which  the  water,  by  its  swelling, 
meaning  its  hvdroKtatical  pressure,  would  act  against 
the  pi|ws,  to  hurst  their  joints.  In  such  valleys,  also, 
and  even  in  horizontal  plains,  he  pro|>oses  that  vertical 
pipes,  open  at  lop,  ahottid  be  raiited,  in  order  that  the 
■ir  which  is  conveyed  with  the  water  may,  thereby, 
escape.  Ill  modem  practice  such  air-pipes,  or  valves 
equivalent  to  them,  arc  placed,  not  at  the  bottoms  of 
valleia,  hut  wlurcver  the  pipes  form  a bend  the  con- 
vexity of  which  is  upwards,  in  orderto  permit  the  escape 
of  the  air  which,  in  such  places  w ould  re«t  and  im- 
pede, or  entirely  slop  the  movement  of  the  water. 

Wc  may  conclude  this  C'hapter  with  a short  notice  of  IP  man 
the  Tombs  erected  by  the  Homans  to  contain  the  bodies  To«i(h. 
of  their  dead:  some  of  these  were  intended  for  the 
interment  of  individuals  or  families,  and  some  were  lor 
the  ]mblic  in  general.  The  latter  were  merely  vaults 
excavated  in  the  ground,  but  of  such  extent  that  they 
have  been  compared  to  subterranean  cities,  the  others 
were  cylindrical,  conical,  or  pyramidal  towers,  contain- 
ing within  them  range*  of  vauitK,  connected  with  each 
other,  in  which  the  Ixidicswcre  deposited. 

On  the  Appian  Way  is  a great  and  ancient  Tomb,  Of  tae 
probably  constructed  by  Etruscan  artificers ; it  t'onsists  Horiiu, 
of  a fujure  basement  4a  feet  each  way.  on  which  are 
raised  five  masse*  of  earth,  in  the  form  of  Irusla  of 
cones,  reveled  with  masonry.  Four  of  these  cones  are 
10  feci  in  diameter  at  bottom,  and  arc  placed,  one  at 
each  angle  ol  the  basement ; the  fifth  is  larger,  and  is 
placed  between  the  others,  and  the  foot  of  each  cone  is 
connected  with  the  top  of  the  basement  by  an  inverted 
cavetto.  The  Tomb  is  supposed  to  have  been  raised  over 
the  bodies  of  the  lloratii;  but  this  opinion  is  extremely 
uncertain,  and,  indeed,  is  founded  only  upon  the  appa- 
rent antiquity  of  the  workmanship.  Near  it  is  what  has 
been  taken  for  another  Tomb,  but  is  more  generally 
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A^'rlit•c•  8uppo«fd  to  huve  brcn  a little  Temple  dedicated  to  the  At  Valence,  on  the  Rhone,  is  an  ancient  Tomb,  said  }|, 
\att.  God  ReHicolus  after  the  retreat  of  Hannibal  from  to  have  beb.mtTed  to  the  Martian  family ; its  plan  is 
Rome.  Mr.  Fornyth  thinks,  fnim  the  rich  ehiseliuff  it  a perfect  stjuare  and  its  lieig^hl  is  e^ual  to  twice  the 
exhibits,  that  it  was  erected  at  late  as  the  lime  of  Seve*  letij^h  of  each  face.  At  each  angle  is  a column  let  into 
rus,  and  that  it  was  destroyed  soon  after  it  was  built.  the  masonry  and  standing  on  a pedestal,  and,  on  each 
The  principal  Tombs  at  Rome  are  those  of  Caius  face,  is  a semicircular  arch  springing  from  columns 
Cestus,  of  the  Kmperor  ilailrian,  and  of  Cecilia  Metella.  Above  the  latter  ia  an  cnlabluture,  and  the  whole  is 
'Fhe  first  is  a simple  pyramid  raised  on  a square  plan,  crowned  byapyramid.the  height  of  which  is  about  half  of 
each  side  of  which  is  Kbi  feet,  and  its  height  b nearly  that  of  the  whole  Tomb.  At  Vienne  is,  also,  a singular  » V'ienu*. 
the  same.  In  the  centre  of  the  pyramid  is  a rcctan*  work,  probably  intended  for  a Tomb,  and  supposed  to  be 
gular  cell,  20  feet  long  and  13  h^^t  broad ; and  at  one  Rumaii.  It  is  similar  to  the  last,  but  open  on  all  sides, 
of  iU  extremities  is  a small  niche,  which,  probably,  with  a column  at  each  angle,  standing  on  a pedestal, 
contained  Uie  sarcophagus.  At  each  angle  of  the  pyra-  In  each  face  is  a semicircular  arch  springingfrom  square 
mid  is  a Doric  column,  seemingly  intended  as  an  orna*  piere;  above  is  a horizontal  entablature,  which  U 
ment,  for  it  does  rmt  support  any  thing.  crowned  by  a lofty  obelisk.  l*he  capitals  of  the  columns 

of  lUlHsa,  The  Tomb  of  Hadrian,  now  the  Castle  of  St.  Angelo,  and  the  archivolts  are  unwrought. 

consisted  of  a square  basement,  the  length  of  the  sides  At  St.  llemi,  in  Provence,  is  a Mauso.eum  which,  »i  Sc  Rent 
ofwhich  is  17U  feet.  Abovetliis  was  placed  acylindrical  also,  bears  marks  of  Roman  workmanship  ; at  bottom 
tower,  1 tS  feel  diameter,  formed  by  a thin  wall  of  tufn,  is  a pedestal  on  two  steps,  with  a sculptured  dado,  and, 
and,  probably,  at  oim  time,  surrounded  by  a colonnade,  on  this,  is  a square  story  with  semicircular  arches 
The  interior  is  crossed  by  the  modern  stairs  leading  to  springing  from  pilasters.  At  each  angle  is  a fluted 
the  apartments  on  the  upper  floor,  which  were  built  by  coluiim  of  an  Order  rcsriiibling  the  Corinthian,  and 
Pope  Paul  III.  these  support  an  entablature  with  sculptured  frize. 

efCienlia  The  MuuHoleiim  of  Cecilia  Metella,  which  was  built  Above  isacircular  lower  with  Coriuthiaii  columns  on  a 
M«ielU.  by  Crassus,  is  a plain,  circular  building,  9U  feet  in  dia-  general  circular  base,  and,  over  these,  is  an  entablature 
meter  and  62  feel  high,  standing  on  a basement  of  the  crowned  by  a conical  dome. 

same  form.  The  body  of  tlie  tomb  Is  of  travertine  stone.  The  excavations  at  Pompeii,  which  have  brought  to  m 
and,  at  the  top,  is  a circular  frize  of  marble,  udonu'il  light  so  many  specimens  of  ancient  Architecture,  have, 
with  sculpture,  representing  rams’  heads  and  garlands,  also,  made  us  ncquaiuled  with  several  Roman  Tombs, 

In  the  interior  U a circular  cell.  19  feet  in  diameter,  to  whicli  are  so  much  the  more  interesting,  as,  having 
which  there  is  an  entrance  by  a passage  on  the  exterior,  been  buried  in  the  earth  dttring  so  many  Ages,  llwy 
Tomb  »tsr  Near  Capua  IS  aji  aiicient  Tonib,  Consisting of  a cubi-  cannot  huve  sutfered  any  change  of  funn,  from  the 
Ca(>aa.  cal  basement  21  feet  long,  and  of  the  same  height,  with  caprices  of  men,  since  the  periofl  of  their  construction. 

a door  in  one  of  the  sides  crowned  by  a semicircular  They  are,  in  general,  small,  and  arc  placed  near  to* 
arch.  Above  this  is  a lofty  building,  with  a plain,  round  grtlier,  so  as  to  form  a sort  of  street  of  Tombs.  i»ee 
turret  on  each  angle.  The  wall  between  every  two  Gell’a  o/  Ptonp^ii. 

turrets  is  cylin<lrica)  with  its  concavity  outwards,  and  In  the  lid  volume  of  the  foninn  Aniiquitifi  is  T»«b»t 
in  its  centre  is  a small  projection,  containing  a reetan*  given  a representation  of  a sepulchral  monument,  about 
gular  window,  which  Is  crowned  by  a pediment,  and  a quarter  of  a mile  from  Mylaasa,  in  Asia  Minor.  This 
there  is  a semicircular  niche  on  each  side.  Above  the  woric,  which  was,  probably,  executed  while  the  Romans 
centre  of  the  T<>mb  is  a small  round  tower,  ornamented  were  in  poAsessiou  ofthe  Country,  is  raised  upon  a sipiure 
with  Doric  columns  supporting  an  entablature,  and  the  plan  ; live  lower  part  is  a general  pedestal,  consisting  of 
whole  is  covered  by  a low  cupola.  Between  the  co>  a plain  dado  with  a base  and  cornice,  and,  in  the  pedes* 
lumns  are  semicircular«headed  recesses  ornamented  with  tai.  is  a doorway  to  the  chamlier  wherein  the  body  wils 
paterc.  On  what  occasion  this  building  was  erected  it  deposited.  Above  the  pedestal,  at  each  angle,  is  a 
is  now  impossible  to  form  an  opinion,  but  the  workman*  square  pillar,  and  between  them  are  two  elliptical  co* 
ship  is  Roman.  i•tmIls  on  each  face;  the  pillars  support  a simple  enta* 

Towbof  in  the /f/tftV/utft'es  of  ^faput  Gr^ia  is  giveu  are-  blature,above  which  are  Ibur  courses  of  stones,  forminga 
rhetvD.  presenta:iun  of  a remarkable  monument,  at  .\grigentum,  frustum  of  a pyramid,  the  sidesof  which  are  in  the  shape 
in  Sicily,  which  is  commonly  considered  as  the  Tomb  of  of  steps ; the  tower  part  of  the  shafts  of  all  the  pillars  is 
Therou.  It  is  a pile  of  building  about  25  feet  high,  in  plain  as  far  as  one-third  of  tlieir  height;  the  wltole 
the  form  of  a frustum  of  a pyramid,  standing  on  a qua-  alvove  is  fluted,  and,  between  the  pillars,  the  spaces  are 
drangular  basement  IS  feel  in  length,  and  as  much  in  now  quite  open  on  each  face,  but,  originally,  they  seem 
breadth.  Hie  building  is  divided  into  two  stories  nearly  to  have  been  filled  with  marble  paneLs.  The  soffit  of 
equal  in  heiglit,  of  which  the  lower  is  a plain  stylubata.  the  roof  is  richly  ornamented,  and  hollowed  in  the  form 
crowned  by  a projecting  comice.  The  second  has  a of  a triple  square,  the  rides  of  each  interior  one  being 
blank  window,  surround^  by  mouldings,  in  each  fnini  ; inscribed  obliquely  within  the  next  exterior  one. 
the  angles  of  this  story  are  terminal^  by  fluted  co-  What  are  called  the  Sepulchres  of  the  Kings,  near  Sepulchre* 
lumna  with  Ionic  c^iitaU  and  bases,  and  the  whole  is  Jerusalem,  are.  by  M.  Chateaubriand,  supposed  to  be  nf  tfac 
surmounted  by  an  enlab’alure,  of  which  the  cornice  is  the  Tombs  of  Herod  the  Tetrarch,  and  they  are  described 
wanting.  There  is  no  regular  doorway  ; and,  no  doubt,  by  that  traveller  in  the  following  manner.  In  the  midst 
when  (he  sarcophappis  was  placed  in  the  Tomb,  the  aper-  of  a field  is  an  excavation  similar  Ui  the  abandoned 
lure  was  built  up.  The  columns,  which,  instead  of  lieing  work  of  a quarry ; a long  and  gentle  descent  leads  to 
in  vertical  {tusilions,  incline  with  the  walls,  have  Attic  the  bottom  of  the  excavation,  where  an  arcade  ha.«>  been 
bases,  and  their  capitals  resemble  those  employed  in  formed,  through  which  is  the  entrance  to  an  open  room 
Roman  buildings.  Lastly,  there  are  triglyphs  in  the  frize,  out  in  the  rock  ; this  room  is  30  feet  long,  30  feet  wide. 
which,aUo,  converge  towards  the  vertexofthe  pyramid,  and  12  feet  high.  In  the  middle  of  the  South  side  of 
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Architect  the  aparlinent  is  a recess,  cut  several  feel  deep  in  the 
(uf*.  rock  ; itn  section  is  square,  and  alHiiit  the  aperture  are 
uriiamcnta  resenibliiijf  those  of  the  Doric  Order;  over 
the  lintel  it  a tort  of  friie,  containlnff  Iriglyphs  and 
metopes;  in  the  centres  of  the  latter  are  sculptured 
simple  rinffs,  and  these  are  I'onlinued  down  the  jambs. 
In  tlie  leti.haiid  onprie  of  the  chamber  is  an  open 
ffallery,  leadinp  to  another  square  chamber,  In  the  side* 
of  which  are  holes  cut  to  contain  the  coffins.  Three 
vaulted  doorway*  lead  from  Ihia  to  seven  other  chambers, 
of  unequal  sizes,  which  arc,  also,  cut  in  the  rock.  .Some 
of  the  sepulchral  monuments  near  this  place  resemble 
in  form  those  in  the  South  of  France,  which  have  been 
just  described. 

We  have  had  occasion  to  mention  the  employment  of 
small  bells,  either  as  ontammls,  or  to  keep  away  birds 
from  the  ancient  Temples  of  Greece  and  Syria  ; and,  it 
it  from  a monumental  edifice  we  learn  that  bells,  for 
similar  purposes,  were  used  in  Italy  at  a very  early 
period.  Tintinnabula  are  said,  by  Pliny,  tp  have  been 
suspended  by  chains  about  u building  of  this  kind  which, 
he  say*,  was  erected  by  Porsenna,  near  Clusium;  this 
must  have  been  about  500  years  before  Christ.  See 
Labyrinth  in  our  Mi*cfi}aneou»  Divition. 


CHAPTER  V. 

Horit*  f>f  Public  Convenimet  and  PUaturf. 

We  class  under  those  heads  the  Theatres.  Amphi* 
theatres,  Circi,  and  Baths  of  the  Romans,  all  of  which 
were  objects  of  the  utmost  impoiiauce  to  that  people, 
thoug^i  there  it  found  a considerable  difference  in  their 
execution,  tome  having  their  details  rudely  formed,  while 
in  others  the  utmost  delicacy  of  ornament  has  been 
profusely  lavished. 

The  Roman  Theatres  resembled  those  of  the  Greeks 
in  beinfi^  of  a semicircular  form ; but,  bein^  situated 
within  the  cities,  where  the  natural  (ground  did  not  afford 
the  means  of  supporting  the  seats,  as  was  the  case  in 
most  of  the  Grecian  Theatres,  it  was  necessary  to  carry 
them  upon  (he  upper  surfaces  of  vaults,  and  to  terminate 
them,  on  Uie  exterior,  by  a loAy  wall  surrounding^  the 
edifice. 

Pompey’s  Theatre,  at  Rome,  seems  to  have  been  the 
most  ancient  stone  buildinf?  of  the  kind,  and,  even  of 
this,  the  seats  were  probably  made  of  wood,  as  it  was 
several  times  consumed  by  fire.  'Fhe  second  stone 
Tlieatrc  was  erected  by  Julius  Cssnr;  and  Augustus, 
afterwards,  caused  one  to  be  constructed  in  honour  of 
Marcellus,  his  sisters  son;  the  ruins  of  this  last  still 
exist.  Many  others  were,  subsequently,  erected  in  Rome 
ond  the  P^'Vinees. 

‘DwThsatrs  Marcellu*  consist*  of  a semicircular 

of  Marcethii  part,  which  contained  (he  orchestra  and  the  seat*  of  (he 
spectators,  and  of  a rectan'rular  part,  in  which  were  the 
•ceno.  Ihe  prowraium,  and  the  porticos.  The  orckc$lra 
occupied  (he  most  central  part  of  the  Theatre,  and  its 
diameter  was  equal  to  172  feet ; round  Us  circumference 
were  two  concentric  rows  of  hemicylindrical  vaults 
supporting  the  podium,  or  wall  in  front  of  the  level  space 
at  the  foot  of  the  seats,  and,  probably,  serving  to  contain 
the  animals  destined  for  the  exhibition  of  combats, 
which  seem  to  have  taken  place  in  'llieatres  before  Am- 
philbeatres  were  constructed.  Between  the  vaults  of 
the  ftrst  row,  at  intervals,  are  passages  by  which,  pro- 


bably, the  animal*  were  brouglu  into  the  arena,  or  Put  ll. 
orehrMra^  and,  at  intervals,  in  the  second  row.  are  steps 
which  led  to  the  podium.  On  the  exterior  of  tlie 
second  row  is  a corridor,  extending  along  the  circum- 
ference, and  receiving  Hghl  from  aperture*  above.  Be- 
yond (his  corridor  were  vaults,  in  directions  diverging 
from  the  centre  of  (he  Theatre  ; some  of  these  served 
a*  passages,  and  others  conltiincd  the  steps  by  which 
the  common  people  ascended  to  the  upper  rows  of 
seats,  and  those  of  the  Equestrian  Order  to  their  places ; 
on  the  exterior  is  the  grand  corridor  formed  by  the 
double  arcade  surrounding  (he  building.  Between  the 
extremities  of  the  semicircular  pari  and  the  flanks  of  the 
proirntri/m  are  passages,  which  probably  served  as  en- 
trance* for  the  Nobles.  Behind  the  centre  of  the  tcena 
was  a vestibule,  in  which  were  steps  leading  to  the  parts 
under  the  proacenium,  and  on  each  side  of  the  vesiibule 
were  the  apartments  for  the  performers  and  persons 
who  had  (he  care  of  the  Theatre:  on  each  flank  of  the 
protetnium  was  a covered  portico  fur  the  convenience 
of  the  spectators  in  bad  weather.  The  whole  diameter 
of  iheTliealre  is  equal  to  517  feet. 

Tlie  semicircular  front  of  the  Theatre  was  adorned 
with  two  Orders  of  attached  columns  placed  vertically 
above  one  another.  The  lower  columns  are  of  the 
Doric  Order,  and  rest  upon  a platform  which  serves  as 
a general  base  to  the  whole  efltftce,  and  is  surrounded 
by  three  step*.  These  columns  are  without  base*,  and 
the  fronts  of  their  shafts  project  from  the  face  of  the 
wall  about  ihree-qnarlers  uf  a diameter;  and  li'twci'n 
every  two  columns  is  a semicirciilar-hcaded  archway, 
formed  by  simple  vonssoir*  *priiiglng  from  imposts  in 
the  wall,  at  points  taken  about  two-thirds  of  the  height 
of  the  column  from  the  pavement.  The  columns  next 
above  were  of  the  Ionic  Orrtcr,  and  stood  on  plain  pe- 
destals testing  on  (he  entablature  of  the  lower  Order  ; 
and  between  every  two  column*  is  a hcmicircular  arch 
similar  to  those  below.  Some  have  supposed  tha(  there 
was  a row  of  Corinthian  columns  above  the  entablature 
of  the  second  Order,  but  of  ihi*  there  is  no  proof. 

According  to  the  dimensions  given  by  Degodetz, 
when  reiluced  to  English  measures,  it  ajqiear*  that  the 
height  of  (be  Doric  columns  is  24.119  feet,  and  the 
lower  diameter  3.198  feet  ilie  exterior  face  of  the 
architrave  is  vertically  over  the  top  of  the  shaft;  the 
frize  i*  ornamented  with  triglyphs,  and  the  cornice  con- 
tains a row  of  denlels  partly  concealed  under  the 
inclined  soffit  of  the  corona,  the  face  of  which,  also, 
conceal*  the  gutUe  over  the  triglyph*.  Tlic  height  of 
the  whole  eutablature  is  equal  to  d 063  feet,  or  nearly 
one-quarter  of  the  height  of  the  column.  'Die  span  of 
the  arches  between  the  piers  is  H.794  feet ; the  breadth 
of  (he  latter  i*  6. 864  feet,  their  thickness  is  about  7 feet, 
and  their  height  from  the  pavement  to  the  level  of  (he 
fool  of  each  arch  is  17.633  feet.  An  elevation  of  one 
of  the  columns  In  this  tier  is  given  at  fig.  1.  pi.  x. 

The  height  of  the  Ionic  columns,  In  the  upper  Order, 
is  23.94  feet,  and  their  lower  diameter  is  2.66  feet; 
therefore  the  height  is  eipial  to  nine  diameter*.  Hie 
architrave  is  divided  into  three  factsc,  the  upper  extremi- 
ties of  which  incline  forward  ; the  lop  of  (he  cornice  is 
destroyed,  but  there  remains  a row  uf  dcntels  over  which 
the  corona  mu*t  have  been  placed.  ITic  bases  arc  uf 
the  Attic  kind,  and  (he  column*  stand  cm  pedestals  four 
feet  high,  the  tops  of  which  are  on  a level  with  the 
bottom  of  the  aperture  of  the  arch.  'Die  volute*  of  the 
capital*  ore  very  simple,  and  their  planes  are  parallel  to 
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Archh«c:>  the  exterior  faces  of  the  abaci.  The  fronts  nf  the  shaHs 
xvn.  of  these  cnIumnH.  al«o.  project  about  three-quarters  of  a 
diameter  from  the  face  of  the  wall. 

The  ruins  of  other  Theatres  of  similar  forms  have 
been  nolicetl  at  lle^ulaneum  ami  Oiricoli,  in  Italy;  at 
Taormina  and  i-E^esta,  in  8ieity,  besides  several  in  Asia 
M inor  and  Syria,  which  were  erected  during  the  pleni< 
tude  nf  the  Roman  power  in  those  parts  of  the  World. 
CAfictrac-  From  the  descriptions  of  Vitruvius,  and  from  such  re- 
tioQ  of  th«  mains  of  these  edifices  as  still  exist,  it  appears  that  the 
Kotnan  principles  which  rei^lated  the  construction  of  (he  Ro- 
^**'**‘”*’  man  Theatres  were  nearly  a.s  follows.  A circle  was 
described  with  any  convenient  radius,  which  was  pro- 
bably about  one-third  of  the  radius  of  the  whole  build- 
ing ; the  part  included  between  the  semicircumference 
and  the  diameter  was  occupied  by  seals  for  persons  of 
Senatorial  rank,  and  a wall,  extending  along  the  circum- 
ference of  the  semicircle,  separated  this  space  from  the 
seats  of  the  other  spectators ; a wall  coinciding  with  the 
diameter,  and  pruduceil  each  way  till  it  was  equal  to 
twice  the  diameter,  formed  the  front  of  the  proticrnium 
or  pulpiium.  The  space  occupied  by  the  Senators  cor- 
responded with  the  orchrslra  in  the  Greek  Theatres, 
only  the  floor  of  the  latter  was  horizontal,  whereas  in  the 
Roman  Theatres  it  was  on  iiK^lined  plane  rising  towards 
the  circumference. 

An  equilateral  triangle  being  inscribed  in  the  circle, 
and  having  one  of  its  sides  parallel  to  the  above  dia- 
meter, the  wall  of  the  terna  was  made  coincident  with 
that  side;  and  this  determined  the  breadth  of  the  pulpi- 
htm  on  which  the  actors  performed  their  parts.  This 
putpiium  was  made  not  more  than  fl\c  feet  higher  than 
the  level  of  the  orchmtra,  in  order  that  the  s{>ec(ators  in 
this  latter  place  might  not  be  prevented  from  seeiiig 
the  performances.  All  the  seats  on  which  the  spectators 
sal,  beyond  the  orchrttra,  had  their  centres  in  a ver- 
tical line  passing  through  the  centre  of  curvature  of 
the  wall  of  the  orchttlra^  and  the  lowest  scat  was  ele* 
vated  above  the  bottom  of  this  area  about  one-sixllt  of 
the  diameter  of  the  area,  a height  great  enough  to  pre- 
vent those  spectators  from  mingling  with  the  Senators. 
The  seats  rose  gradually,  from  the  lowest,  townnls  the 
circumference  of  the  Theatre,  in  such  a way  that  their 
superior  edges  were  in  a right  line  making  an  angle  of 
about  22^  degrees  with  the  horizon  ; and.  at  inter- 
vals, the  seats  were  interrupted  by  prm-inciionet,  or 
level  landing-places,  like  the  dunomala  of  the  Greek 
Theatre.s. 

From  the  orchfMtra  to  the  first  prvcinction  were  four- 
teen scats,  which  were  allotted  to  persons  of  the  Ftpies- 
trian  Order,  to  the  Tribunes  and  others  of  that  qiiaiity  ; 
all  above  these  were  the  seats  of  the  Plebeians : u covered 
colonnade  surrounded  the  scats  above  the  upper  prtc- 
cinction,  and  formed  a gallery  in  which  Augustus  ap- 
pointed the  women  to  sit  The  height  of  the  seats  is 
recommended  to  be  from  1.2  to  1.33  fi^t,  and  their 
breadth  between  1.94  and  3.22  feet.  The  circumference 
of  the  semicircle  was  divided  into  six  or  eight  parts, 
and  lines  being  drawn  to  these  points  from  the  centre 
of  the  'nieatrc,  determined  the  directions  of  the  steps  of 
ascent  to  the  diflerent  seats  of  the  spectators  ; the  qiiadri- 
linear  division  of  the  seats  between  every  two  pnccinc- 
Uons  and  every  two  flights  of  steps  was  called  a cu/jests, 
from  its  wedge-like  form ; the  stone  seats  seem  to  have 
been  covered  by  boards  or  cushions.  The  decorations 
of  the  scena  may  be  traced  in  the  remains  of  the 
Theatre  at  Nisroes,  but  more  particularly  in  tome  of 
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those  in  Syria  and  the  Decapolia.  They  consist  of  Put  II. 
various  Orders  of  columns  with  broken  entablatures 
and  pediments,  and  aflbrd  sufficient  indications  that 
richneaa  or  ornament  was  consulted  rather  than  irood 
taste. 

Behind  the  wall  of  the  nctna  were  apartments  for  the 
performers,  and  from  these  apartments  there  were  en- 
trances to  the  pulpitum  by  three  doors,  of  whicb  that  in 
the  centre  was  called  the  Regal  door,  and  those  on  the 
sides  were  called  the  Hospitalian  doors.  Hie  rectilinear 
side  of  the  Tlieatre,  on  the  exterior,  was  provided  with 
a grand  portico  or  colonnade  extending  the  whole  length 
of  the  building. 

The  history  and  construction  of  Auphithbatus  tU  FU»im 
having  been  given  under  that  word  in  our  MUctilaneou*  Ampht- 
Dirzstoa,  it  will  be  unnecrasary  to  enter  into  many 
details  concerning  those  edifices  ; wc,  therefore,  confine 
ourselves  to  a general  description  of  the  plans  and 
Architectural  embellishments  of  the  principal  buildings 
of  this  kind  which  still  exist.  Of  these  the  Flavian  Am- 
phitheatre, or  the  CulosKcum.  being  the  most  consider- 
able, has  (he  first  claim  to  our  attention.  The  form  is 
that  of  an  ellipse  covering  about  five  acres  of  ground, 
and  the  whole  edifice  stands  on  a basement  to  which 
there  is  an  ascent  by  six  steps  extending  along  ita  whole 
circumference.  In  the  centre  was  the  arena,  so  called 
from  the  sand  with  which  It  was  strewed,  the  lengths 
whose  transverse  and  conjugate  axes  were  respectively 
281  and  176  feet.  Tliis  was  surrounded  by  an  ellip- 
tical wall  which  Bupported  the  podium  or  fence  above. 

Behind  this  wall  was  a row  of  cells,  which  continued 
along  its  whole  ciraimference,  and  served  to  contain 
the  bea.su  preparatory  to  their  entrance  into  the  arena, 
which  entrance  was  made  by  passages  cut  at  intervals 
through  the  wall  of  the  podium.  Between  these  passages 
were  niches  in  whicb,  probably,  the  combatants  depo- 
sited their  arms  and  dresses  previously  to  engaging.  In 
rear  of  the  cells  was  a corridor,  from  whicb  proceeded 
vaults,  in  directionv  nearly  perpendicular  to  the  curva- 
ture of  the  ellipse,  and  serving  to  support  the  fii>t  me- 
nianum,  or  the  interior  range  of  seats.  In  some  of 
these  vaults  were  the  steps  which  led  to  the  podium^ 
and  others  were,  simply,  pasnges  between  (he  first  and 
the  next  corridor  towards  the  exterior.  This  corridor 
received  light  from  apertures  cut  in  its  vault  through 
the  prccinction  Mhich  separated  the  first  horituntal 
division  of  the  seats  Irom  the  second.  In  rear  of  this 
second  corridor  were,  also,  vaults  in  directions  nearly 
I>er|>endicular  to  the  curvature  of  the  ellipse,  in  some  of 
which  were  steps  leading  to  the  second  division  of  the 
svats.  and  others  were  galleries  leading  from  the  corri- 
dor to  the  double  arcade  which  surrounded  the  whole 
edifice.  The  transverse  exis  of  the  exterior  ellipse  is 
615^  feet,  and  the  conjugate  hlO  feet. 

On  (he  Northern  side  of  the  building  was  the  lodge  of 
the  Emperor,  and  under  it  were  apartments  in  which  he 
gave  private  audiences;  from  these  aimrtments  a 
colonnade  led  to  the  Imperial  Palace  on  (he  Ei^quiline. 

On  the  Eastern  and  Western  extremities  were  the  door- 
ways by  which  the  combatants  entered,  or  by  which 
the  dead  were  conveyed  away. 

On  the  exterior  of  the  building,  obout  its  whole  cir- 
cumference, there  are  three  Orders  of  columns,  and  one 
of  pilasters,  all  of  equal  diameter  and  diapoeed  in  tiers 
one  above  another  ; an<l  the  circumference  of  the  wall, 
in  each  tier,  is  perforated  by  ei^ty  aemicircular-heoded 
arches  ornamented  with  archivolt  mouldioga : four  of 
8 a 
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Anhitcc-  the  arch«  in  the  lower  Ord«*r,  or  tier,  were  for  the  ad- 
ittfe,  mist«ioii  of  di5iin(^iahcd  prrsona^a,  and  the  others  for 
the  populace;  these  were  called  vomitoria^  and  from 
them  the  spectators  ascended  to  their  places  by  steps 
under  the  vaults  which  supf>orted  the  scats.  Tlie  piers 
supfMTlin^  the  arches  are  7 S‘.^9  feet  wide,  and  each  is 
oniutnenled  with  a half-column  projecting  from  the 
wall;  the  distance  between  the  piers  is  11.302  feeL 
Horizontal  moulding  at  the  imposts,  or  sprinp^inf^  of 
the  arches,  ornament  the  wall  and  entirely  surround  it, 
except  where  they  are  intemi]>t«<l  by  the  arches  and 
columns.  A plan  and  elevation  of  this  edifice  is  g^tven 
in  pi.  xii 

DctcHpiioo  The  columns  in  the  lower  tier  arc  of  an  Order  resem- 
ct  the  bliiig  the  Doric,  but  they  have  buses,  and  there  are  nei- 
coluaiat.  triglyphs  in  the  frize  nor  miitules  iu  the  cornice. 

Acconliiig  to  the  dimensions  given  by  Degodetz,  their 
beigfit  is  27.63)  feel,  and  the  lower  diameter  2.91  feet ; 
consequently  they  are  about  nine  diameters  high,  and 
they  have  a very  small  diminution.  Tlie  base  consists 
of  a plinth,  a torus,  and  an  inverted  cima  recta  with  a 
fillet  between  the  two  latter ; the  shaft  is  plain  and  the 
capital  consists  of  an  ovolo,  the  section  of  which  is  in  the 
form  of  a quadrant  of  n circle,  with  a small  cima  reversa 
at  its  fooL  The  architrave  is  divided  horizonluily  into 
three  factac,  the  frize  is  plain,  ami  below  the  corona  is  a 
beivd  on  which  a row  of  dentels  may  be  supposed  to  have 
been  intended ; the  height  of  the  entablature  is  6.644 
feet ; consequently  the  height  of  the  whole  Order,  above 
the  pavement,  is  34.275  feel.  For  an  elevatinu  of  one 
of  these  columns  see  pi.  x.  fig.  2. 

The  seconti  tier  of  columns  is  of  tlie  Ionic  Order,  and 
stands  on  a continuous  stylobata,  6 feel  high,  the  face  of 
which  is  in  the  same  plane  as  that  of  the  piers,  except 
where  it  is  broken  under  each  column  to  form  a pro- 
jection. like  the  face  of  a pedestal.  The  height  of  the 
column  is  25.73)  feet ; the  ba.ses  are  of  the  Attic  kind, 
the  shafts  are  plain,  and  the  faces  of  the  volutes  without 
ornament,  the  eye  only  being  marked  by  a circle.  The 
height  of  the  entablature  is  6.636  feel,  and  its  subdivi- 
sions are  exactly  Mmilar  to  those  of  the  entablature  of 
the  Doric  Order  below;  the  facia  of  the  architrave  in- 
dine  inward  at  their  tops  ; the  cornice  is  w ithout  modil 
Ions,  and  the  dente)  hand  is  uncut.  The  entire  height 
of  this  Order,  including  Uie  pedestal.  Is  38.367  feet. 

The  third  tier  of  culumii^>  is  of  the  Corinthian  Order, 
and,  like  the  tier  below,  it  stands  on  a general  styloltata, 
the  height  nf  which  is  6.396  feet.  'Flic  height  nf  the 
columns  is  25.5M  feet;  the  bases  are  of  the  Tuscan 
kind,  consisting  of  a simple  tonis  and  fillet  above  the 
plinth,  and  the  leaves  in  the  capitals  are  quite  plain. 
The  height  of  the  entablature  ts  6.596  feel,  and  its  mem- 
bers exactly  resemble  those  of  tlie  two  lower  Orders,  ex- 
cept (hat  the  place  of  the  corona  is  occupied  by  a row  of 
simple  modilluiis  which  support  the  cymatium  above. 
Tlie  entire  height  of  this  Order,  including  the  (ledesta), 
is  38.576  feet. 

The  fourth  tier  consists  of  Corinthian  pilasters  which 
stand  upon  blocks  2.78S  feet  high,  placed  above  a 
geueral  stylobata  7 feet  high.  The  height  of  the  pilas- 
ters is  27.99  feel,  and  they  are  wiUiout  diminution  ; the 
bases  arc  Attic,  and  the  capitals  are  exactly  like  those 
in  the  Order  immediately  below.  The  height  of  the 
entablature  is 7.369  feet,  but  it  is  not  continuous;  over 
the  capital  of  each  pilaster  is  a portion  of  an  architrave, 
and  above  it  is  placed  a large  corbel ; and  in  the  ititert'al 
between  every  two  pilasters  are  placed  two  similar  cor- 


bels in  (he  same  horizontal  plane,  and  all  at  distances  l*ari  II. 
from  each  other  equal  to  one-quarter  of  their  Ungth  in 
the  direction  of  the  circumference  of  the  bitilding.  'Fhesc 
support  a continuous  cornice  which  projects  consider- 
ably bcyoml  the  wall  ; and  the  edifice  is  crowned  by  a 
plain  parapet  6 feet  high.  By  adding  all  ibe  vertical 
dimensions  together,  we  find  that  the  whole  height  of 
the  Amphitheatre,  above  Ibe  steps,  is  162  feet. 

All  the  columns  in  the  three  Orders  have  the  exterior 
fiicea  of  their  shafts  projecting  from  the  wall,  in  each 
tier,  a)x>ut  three-quarters  of  a diameter.  Between  (he 
columns  are  acniicircular-lieailed  a|K*rtures  whose 
breadths,  though  some  dilTer  considerably  from  others, 
are,  in  general,  equal  to  14.479  feet,  and  the  breadths 
of  the  pieni  are  7.8H3  fecL  The  faces  of  the  walls  in 
the  diftereot  tiers  are  not  in  (he  same  vertical  plane,  hut 
each  upper  face  recedes  a little  from  that  immediately 
below  it,  towards  the  interior;  and  (he  axes  of  those 
columns  which  are  in  (he  same  vertical  planes,  conse- 
quently, do  not  fall  in  the  same  vertical  lines.  The  thick- 
ness of  the  piers  is  also  diftcrent  in  the  three  lower 
tiers;  reckoning  from  the  bottom  of  the  building  up- 
ward, they  are,  respectively.  B.706  feel,  H.377  feet,  and 
7.284  feet.  The  arches  spring  from  im^iosis  and  arc 
oriiuinonted  with  archivolt  mouldings,  llie  lower  parts 
of  the  apertures  coincide  w ith  the  tops  of  the  stylobatcc, 
and  these  seem  to  have  been  intended  as  parapets,  since 
(hey  arc  of  a height  just  sufficient  to  be  leaned  over  for 
the  prevention  of  accidents.  Between  every  two  pilasters 
in  the  fourth  Order  is  a square  window,  and  between 
every  two  cor)>els  are  ludes  left  in  which  were  placed  the 
beams  intendeil  (o  support  poles  carrying  the  canvass 
<x)ver,  which  was  occasionally  drawn  over  the  building 
to  screen  the  spectators  from  the  Sun  or  min.  'J*lic  cloth 
was  attached  to  tlie  building  round  its  circumference, 
and  declined  towards  the  iuterior,  so  that  (he  rain  might 
fall  into  the  arena  by  (lie  aperture  which  it  left  in  the 
centre. 

The  magnitude  and  di.stnhiition  of  the  parts  of  (his 
building  are  such  as  to  cause  it  to  form  an  imposing 
spectacle,  iiotsvilhstandiiig  many  defects  which  a critical 
eye  may  discover  in  it.  it  may  l>c  justly  objected  to  it 
that  the  three  entablatures  arc  nearly  alike,  (hotigli  the 
columns  are  of  dill'erent  Orders.  .\nd  it  has  been  ob- 
served that  the  dimensions  of  the  nmhes  and  ])iers  and 
the  projections  of  the  members  ure  very  irregular,  which 
seems  to  indicate  great  precipitancy  in  the  execution. 

n»c  Amphitheatre  at  Verona,  (hough  smaller  than  A.Mt>liUhra- 
thc  Colosseum,  has  the  advantage  of  being  in  a better  ^7"* 
stale  of  preservation.  It  is  of  an  elliptical  firm,  50H 
feet  long  and  403  feet  bniad,  and  the  dispositions  of  the 
vaults  Olid  scats  arc  similar  to  those  of  the  Colosseum. 

The  exterior  wall  of  (he  edifice  is  ornamented  with  three 
tiers  of  Tuscan  pila.sters  projecting  Iwforc  the  faces  of 
the  walls,  and  (hose  of  the  (wo  upper  tiers  stand  j|>on 
continuous  podia;  between  the  pilasters  in  each  tier 
are  setnicircuJar-headed  apertures. 

The  horizontal  joints  of  the  stonework  in  the  face  of 
the  wall  are  mark^  by  channels,  which  are  also  carried 
across  the  faces  of  tlic  pilasters.  This  species  of  orna- 
ment, if  it  may  be  so  called,  ha.s  sulisequently  been  de- 
nominated rustication.  At  Capua,  OtricuSi,  and  Nismes 
are  (lie  remains  cf  large  Amphitheatres,  but  as  a great 
sameness  reigns  in  all  the  works  of  this  kind,  it  will  be 
uimecessary  to  describe  them. 

A'aumocAiirwerebuUdiugs  similar  to  Amphitheatres,  Nsumacius. 
and  used  for  Uie  exhibition  of  naval  combats;  the 
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A«hii*c  arena  b^ingf  fiHptl  with  water  from  some  river,  or  from 
reitervoir«  communlcatinaf  with  if.  Those  of  Augustus 
and  of  Doniition  are  said  lo  have  been  the  most  mngni* 
ficent  of  lliese  buildincfs,  hut  no  traces  remain  of  them. 

Circi.  A Circus  is  a huiMiiig  jo  some  respects  simitar  lo  an 

Amphitheatre,  and  was  generally  employed  for  the  ex- 
hibition of  chariot-mccs.  It  has  already  been  described 
at  length  (Clares)  in  our  Miv'tUaiteovt  Dirudon,  and, 
therefore,  it  will  be  sufficient  to  stale  the  dimensions 
of  one  or  two  of  those  edifices  whose  foumiations  which 
are  all  that  remain  of  them,  afford  the  means  of  tracing 
their  plans  wilh  tolerable  accttracy. 

Tlie  Circu*  ilfujimn*,  which  is  supfmsed  to  have  been, 
origioally.  constructed  in  a rtide  manner  by  Romulus, 
and  subsequently  rebuilt  bv  the  elder  Tanjuin,  wras 
about  2000  feet  long,  and  550  feet  broad  on  the  exte- 
rior, and  consisted  of  two  parallel  walls  in  the  direction 
of  its  length,  which  were  united  by  a semicircle  at  one 
extremity ; the  other  was  closed  by  a row  of  vaults  di*. 
posed,  side  by  side,  in  a segment  of  a circle,  the  radius  of 
which  was  equal  to  al>out  430  feel.  Tliese,  which  were 
called  carrtreK,  were  lo  contain  the  chariots  previous  lo 
their  starling  for  the  race  j the  chord  of  the  arc  was  not 
perperMlicuiar  to  the  long  sides  of  the  building,  but 
inelineil  to  them  at  an  angle  of  about  85  degrees,  and 
at  each  extremity  was  a square  tower.  In  the  middle 
of  the  arena,  and  parallel  to  its  length,  was  the  »pinOt  a 
low  wall  1300  feet  long,  beginning  near  the  centre  of 
the  aemicircular  extremity  of  the  building;  and  at  each 
end  was  a meta  or  goal.  The  scats  of  the  spectators 
were  disposed  in  inclined  planes  within  the  walla,  like 
those  of  a Theatre,  wilh  a poditim  in  front ; and  he 
tween  the  podium  and  tpina,  on  each  side  of  the  latter, 
was  the  course  for  the  chariot.^. 

The  Circus  of  Nero  was  of  the  same  form  nearly  as 
that  above-mentioneil ; its  length  was  1400  feet,  and 
breadth  260 feet;  the  spfna  wa.s  about  800  fret  long, 
and  the  enreerrs  seem  to  have  been  contained  in  a 
rectangular  building. 

l*he  Circus  of  Caracalla  was  of  nearly  the  same 
dimensions  as  that  ofXeni,  but  the  two  sidewalls  were 
not  exactly  parallel  to  each  other,  probably  on  account 
of  some  local  impediment.  One  of  the  sides  was  bro- 
ken, near  the  middle  of  its  length,  and  the  two  parts 
ma<1e.  with  each  other,  a very  obtuse  angle.  'Fhe  tpina 
wa.s  nut  parallel  to  either  of  the  sides;  but.  at  the  end 
next  to  the  semicircle,  it  was  further  fmm  the  slraiglit 
wall  by  about  ten  feet  than  at  the  other  end.  The  car- 
rrret  consisted  of  a row  of  vaults  like  those  of  the  great 
Circus,  and  the  chttrd  of  the  segmental  arc  made  an 
angle  of  80  degrees  wilh  one  of  the  long  walls.  TTie 
radius  of  curvature  of  this  arc  Has  equal  to  about  330 
feet. 

• The  Hippodrome,  at  Constantinople,  is  a building  of 
(his  nature,  and  it.  probably,  remains  now  nearly  as  it 
stood  when  first  constructed  by  Constantine. 

Fnun  these  deacriptions  we  perceive  that  the  plan  of 
the  Circus  was  nearly  in  the  form  of  a parallelogram, 
the  exterior  length  of  which  seems  to  have  been  equal  to 
four  or  five  times  (he  breadth.  A high  wall  surrounded 
the  ranges  of  seats,  and  was.  no  douot,  pierced  by  seini- 
ctrcular-headed  arcades,  like  those  in  the  exterior  wall  of 
a Theatre.  The  length  of  the  tpina  was  equal  to  about 
two-thirds  of  (he  whole  interior  length  of  the  building; 
(his  was  ornamented  wilh  obelisks  and  statues,  placed 
above  it,  and  was  terminated  at  each  extremity  by  a 
meta,  consisting  of  three  columns,  or  obelisks,  on 


pedestals.  The  carerres  were,  generally,  v-aulted  cham-  Part  II. 
bers  closed  in  front  and  rear  by  gales ; in  these  the  ^ -mJ 
chariots  remained  till  the  signal  was  given  for  driving 
them  round  the  arena.  The  oblique  disposition  of  the 
plan  of  the  carrerer,  and,  sometimes,  of  the  tpina  itself, 
was,  no  doubt,  intended  lo  equalize  the  spaces  which 
all  the  chariots  were  to  describe,  from  their  place  of 
starting  lo  the  goal. 

The  Thermtr,  or  Baths,  were  public  buildings  in  Cenerii 
which  the  citizens,  who  had  not  conveniences  for  diaributi^m 
bathing  in  their  jirivalc  houses,  could  assemble  uimI  ^ 
enjoy  that  luxury,  'fhey  contained  a suite  of  a(>artmems 
for  men,  adapted  to  the  several  circumstances  attending 
the  performance  of  that  operation  among  the  Ancients, 
and  a corresponding  siiile  for  women.  Some  remains 
of  the  public  Baths  of  Nero,  Vespasian,  Titus,  Cara* 
calla,  Diociestan,  and  Constantine  are  still  in  existence 
at  Home.  Those  buildings  were  generally  of  a rectan- 
gular form  ; eiicli  was  surrounded  by  a prriboiut  or 
enclosure,  and  contained  all  the  didVreni  apartments 
for  bathing;  peristyles  and  arcades,  for  the  purpose  of 
promenading;  xy4li.  for  the  exercises  of  the  athirttr; 

Theatres  ; eirdr<e,  or  apartments  for  conversation  ; and 
Temples,  either  in  the  peribolnit  or  m the  wings  of  the 
building. 

Ill  the  restoralinnH,  given  by  Palladio,  of  these  edi- 
fices, we  find  apartments  open  towards  the  exterior,  in 
the  fronts  of  which  are  rows  of  columns  supporting 
horizontal  entablatures;  the  open  fronts  terminate  at 
the  roof  in  segmental  arches  with  low  pediments  nliove 
them,  nurl  without  a horizontal  cornice.  He  supposes 
the  tydi  to  be  covered  by  groined  vaultings,  the  middle 
of  the  interior  peristyles  and  arcades  to  he  without  roofs, 
and  the  galleries,  between  the  columns  or  piers  and  the 
walls,  to  be  covered  by  hemiL'yliiidrical  vaults. 

But  the  Baths  which  exist  in  the  best  state  of  pre-  D*th«or 
servalion  are  those  of  Dioclesian,  which  seem  to  have  Ditwlosua. 
been  also  (he  most  extensive  and  magnificent  in  Rome. 

They  form  a rectangle  744  fed  lung,  and  454  feet  wide, 
and  were  surroumled  h\  a prribotiu  1050  feet  long,  and 
808  feet  wide.  In  various  places  about  this  enclosure 
were  supposed  to  be  eiedra  of  a semicircular  form, 
besides  small  rectangular  Temples ; and,  in  the  middle 
of  the  longest  aide,  a semicircular  Theatre. 

In  the  front  of  the  building  is  an  open  court,  300  feet 
long,  and  170  feet  wide,  on  the  right  and  left  of  which 
are  vestibules,  open  towards  the  court  and  covered  with 
groined  vaultings;  tliese  lead,  on  each  side,  into  a 
saloon  supposed  lo  have  been  intended  for  the  distribu- 
tion of  prizes,  and  to  the  Baths  for  (he  use  of  those 
persons  who  did  not  exercise  in  the  ryttu*.  In  the 
centre  of  the  front,  opposite  the  open  side  of  (he  court, 
was  the  grand  entrance  which  led  to  the  ryttut,  a rect- 
angularspace  176  feet  long,  73|  feet  wide,  and  90  feet 
high,  and  covered  by  three  groined  vaulta  supported  by 
Corinthian  columns.  On  the  right  and  left  of  this 
were  apartments  for  the  spectators,  vaulted  in  the  same 
manner,  and  beyond  these,  on  each  wing,  was  a mag- 
nificent peristyle  229  feet  long,  and  114  feel  wide  ; the 
surrounding  galleries  were  roofed  by  semicircular- 
arched  vaults ; and  at  Uie  extremities  of  the  gallcrica 
were  ephebeiy  or  large  apartments,  open  towards  the 
peristyle.s. 

On  the  side  of  the  sy*lut  opposite  (he  grand  entrance 
are  doors  leading  to  o circular  building,  which  might 
have  served  as  an  opodyUrium  ; it  is  62  feet  diameter, 
with  a rectangular  recess  on  each  aide;  and  beyond 
2 a 2 
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Arcbilec'  this  building  were  the  baths  of  the  athlrta,  in  a redan* 
tuTf.  piiar  saloon,  148  feet  lonp.  and  69  Idrt  wide,  covered 
* ' with  a ijrolned  venltinif.  Where  the  apartments  open 

into  each  other,  the  aperuire  in  occupied  by  four 
columns,  or  two  columns  and  two  pilasters,  and  the  en- 
tablature over  the  two  middle  columns  is  in  the  form 
of  a semicircular  arch.  In  the  walls  of  the  lyttu*  are 
semicircular  or  recUngtilur  niches,  between  which  are 
columns  supported  on  corbels  prtyeclinff  from  the  walls. 

We  have  piven,  from  Cliarobray’s  Faralid  of  the 
Ordert  of  ArchUrcturf^  an  elevation  of  a Doric  column 
said  to  have  betonped  to  these  Baths.  Its  heiphl  is 
equal  to  eiphi  diameters,  and  the  principal  mouldmp  in 
the  capital  <li(Ters  from  that  in  all  the  older  examples  of 
the  Doric  Order,  in  hnviiip  the  form  of  a cymalium. 
and  below  it  is  an  astrapal  sculptured  in  the  h)rm  of  a 
rope ; the  cornice  has  no  muiules,  but  contains  a row 
of  dentels  between  two  curvilinear  muuldinps,  of  which 
the  upper  one  is  cut  to  resemble  a bundle  of  leaves. 
See  pi.  X,  fip.  3. 

In  the  pp^iid  Saloon,  which  has  been  .since  converted 
Into  a Church  by  M.  Angelo,  the  columns  are  of  the 
Composite  Order,  and  an  elevation  of  one  is  given  at 
fig.  7.  pi.  xi.  The  height  of  the  column  is  45.18‘2  feet, 
and  the  lower  diameter  is  4.619  feet.  Tlio  architrave 
is  divided  into  three  facts  separated  by  sculptured 
mouldings,  and  the  upper  extremities  of  all  the  faciee 
incline  towards  the  interior;  the  cornice  contains  both 
dentels  and  modillons,  and  both  the  corona  and  the 
cymalium  above  it  are  richly  sculptured.  'Hie  height 
of  the  whole  entablature  is  10.725  feet,  or  about  one* 
quarter  of  the  height  of  the  column. 

Qeaml  In  conslnicting  the  bathing  apartments,  a finer  of 
f°"*^**h  seems  in  have  been  laid  on  the  ground ; on  this 

* floor  were  placed  pillars  of  brick,  about  two  feel  high, 
lUih*.  ftt  intervals,  and  above  them  was  laid  another  firK>r  of 
tiles ; between  these  floors,  under  the  place  where  the 
water  was  healed,  a fire  was  made,  and  this  part  seems 
to  be  that  which  was  called  the  hypocauntum  or  furnace  ; 
the  heal  from  this  extended  itself  under  the  floors  of 
U)e  diflereut  apartments  which  were  intended  to  be 
warmed.  Above  the  hypocau$lum  were  placed  three 
vessels,  mie,  called  fri^idarium,  contained  the  cold 
water  whi<^  came  from  the  reservoir;  another,  calletl 
tepidarium,  received  the  water  which  flowed  through  a 
pipe  from  the  former  vessel,  and  in  it  the  water  received 
a certain  degree  of  heat ; the  tliird,  called  ealidariutn, 
received  the  water  from  the  ttpidarium  by  a pipe,  and 
in  it  the  water  acquired  the  greatest  heat ; from  hence 
a pipe  conveyed  the  hot  water  to  the  Bath. 

One  apartment  for  each  sex  was  allotted  fur  undress* 
ing,  and  called  apodyinium.  Another,  called  the 
vnefuortum,  contained  the  oils  and  ointments;  end  in 
this  the  people  anointed  themselves  'fwo  apartments 
were  occupied  by  the  hot  and  cold  Baths,  and  some* 
times  there  was  another  apartment  containing  a small 
bathing'Vessel,  perhaps  for  children.  Near  the  hot 
Bath  was  a warm  room,  called  $udatorium^  for  promot- 
ing perspiration  afler  bathing;  and  another,  called  fe* 
piWaWnm,  which  served  as  a drying  mom,  and  as  a 
place  for  exercise  before  going  into  the  open  air;  be* 
sides  the^e.  there  was  a grand  Saloon,  call^  ephrbntm^ 
for  exercise  and  conversation. 

In  the  floor  of  the  •udatorivm  there  seems  to  have 
been  an  aperture  through  which  the  heat  issued  from  the 
kypocautlum  : it  wns  covered  by  a ciypeua,  or  dome* 
shapeil  vessel,  which  might  be  raised  or  lowered  at 


pleasure,  in  order  to  regulate  the  degree  of  heat  in  the  l*art  li. 
room.  This  aperture,  with  its  cover,  was  called  /aroni- 
cuiR,  and  it  was  probably  invenltMl  by  the  I.«acedjerno* 
niaiis. 

The  apartments  just  mentioned  are  recommended  by 
Vitruvius  to  be  sheltered  from  the  Northern  and  North* 

F^slern  quarters  of  the  heavens,  and  the  hot  Baths  to  be 
placed  on  the  South*Westem  side  ; a disposition  whieh 
is  found  to  exist  in  such  remains  of  tite  ancient  Baths 
as  have  l>een  discovered.  In  those  at  Baden,  (he 
bapiiaffria  or  hathing-plnces  are  «if  a rectangular  form, 
nlxiut  27  feet  long,  and  19  feel  wide,  end  are  excavated 
in  the  floor  to  the  depth  of  4 feet  : at  either  end  were 
four  steps,  each  I loot  high,  by  which  the  bathers  de* 
scended.  and  on  each  of  the  long  sides  there  were  two 
steps.  2 feet  high.  The  rule  given  by  V'itruvins  is,  that 
the  breadth  of  the  basin  should  be  two-thirds  of  its 
length,  and  that  there  should  l>e  a passage  not  less  than 
6 feet  wide  l»etwren  the  basin  and  the  wall,  that  (here 
might  be  room  for  those  persons  to  stand  who  were 
waiting  for  their  turn  to  descend  into  the  water;  he 
mentions  a pulctnum  about  the  Bath,  which  was,  pro- 
bably. a coping  surrounding  the  ha»in. 

In  their  Bnths  the  Homans  seem  to  have  indulged 
an  unlimited  taste  for  magnificence;  they  empinved.  in 
them,  the  most  ornamental  of  the  Orders  of  Architec- 
ture, which  they  covered  with  tlie  richest  sculpture, 
and  they  adorned  the  walls  and  ceilings  with  splendid 
paiitiings.  But,  however,  much  as  these  edifices  ex* 
ceeilerl  (he  ancient  buildings  of  Greece  in  richness  of 
emMUshment,  they  seem  to  have  wanted  the  good  taste 
which  characterised  those  classical  works.  Unfortu- 
nately a taste  for  variety  led  to  a departure  from  the 
sound  principles  of  Art  in  the  application  of  the  most 
important  members  of  an  edifice,  which  was  not  per- 
ceived amidst  (he  profusion  of  ornament  employed  about 
them ; and  succeeding  artists,  copying  the  general 
style  without  having  the  talent  to  execute  the  embel* 
lishments,  produced  (hose  rude  edifices  wliich,  in  a later 
Age,  prevoileil  so  generally  in  Europe.  In  (he  Baths 
of  Titus  are  still  to  be  seen  paintings  exhit/iiing  dcline* 
ations  of  slender  twisted  columns,  broken  entablatures, 
and  curvilinear  pediments ; and  if  to  these  we  add 
the  columns  supported  on  corbels  attached  to  the  faces 
of  walls,  and  a profusion  of  sculpture,  in  which  animal 
figures  and  foliage,  in  the  most  fantastical  forms,  are 
displayed,  we  shall,  perhaps,  be  led  to  recognise  the 
originals  of  most  of  those  extravogancies  which  subse- 
quently prevailetl  in  the  Moorish  and  Gothic  buildings, 
executed  in  whut  are  called  the  Middle  Ages. 

Colonnades  covered  with  roofs,  and  quite  unconnected  Poiticov. 
with  any  building,  were  otlen  raised  by  the  Romans  to 
serve  as  public  promenades;  these  were  called  by  the 
general  name  of  Portico,  and,  though  none  of  them  are 
now  in  existence,  yet  truces  of  them  have  been  found 
in  many  of  (he  cities  of  the  Empire.  The  building  at  Ponko  of 
Rome  which  is  considered  as  the  Portico  of  Pom|>ey,  Ponpey. 
had,  probably,  a similar  destiiiatinn,  but  it  is  diirerently 
form^.  This  is  a rectangular  area  374  feet  long,  154 
feel  wide,  and  open  on  all  sides;  it  is  covered  by  a 
groined  vaulting  which  rests  on  square  piers,  and  above 
this  is  a second  story  covered  by  the  general  roof  of 
the  building.  Between  the  orches,  on  the  exterior  of 
the  four  sides  of  the  building,  are  attached  Tuscan  or 
Doric  columns  supporting  an  entablature  above  the 
crowns  of  the  arches.  In  the  middle  of  the  area,  and 
parallel  to  the  long  sides  is  a wall,  in  each  foce  of  which 


ARCHITECTURE. 


305 


Archiue*  Is  & TOW  of  semicircular  niches ; and  between  these,  in 
ture.  the  thickness  of  the  wall,  are  several  circular  staircases, 
which  led  to  the  upper  story.  According  to  IXirand, 
this  was  situated  before  the  house  of  Pompey,  and  was 
one  of  the  most  delicious  promenades  of  R<^e,  being 
ornamented  with  alleys  of  trees  and  fountains. 


CHAPTER  VL 

CkaracUriitict  of  the  Roman  Orders  of  ArchiUeturt, 

The  proportions  of  the  several  parts  of  the  columns 
and  their  entablatures,  which  form  the  different  Orders 
of  Architecture  employed  by  the  Romans,  are  to  be  ob- 
tained from  the  writings  of  Vitruvius,  and  from  the 
several  edifices  remaining  within  the  limits  of  the 
Empire;  and  Iheae  are  chiefly  such  as  have  been  al- 
ready described. 

Tne  proper.  The  Tuscan  Order  is  that  which  presents  the  greatest 
uoo*  ot  the  simplicity  of  character ; and  though  it  does  not  seem  to 
Ordw!*  much  used  by  the  Homans,  and  no  example 

of  an  Order  like  that  which  Vitruvius  calls  by  that  name 
is  now  in  existence;  yet,  as  that  ancient  mitlior  has 
given  a description  of  such  an  Order,  it  will  not  be 
proper  entirely  to  omit  noticing  it  Ue  makes  the 
height  of  the  whole  column  equal  to  seven  limes  its 
diameter,  including  the  ba.<ie  and  capital,  which  are  each 
equal  to  half  a diameter  in  height ; and  he  determines 
the  absolute  height  of  the  column  by  making  it  equal 
to  one-third  of  the  breadth  of  the  Temple  for  which  it  is 
destined.  The  up)>er  diameter  of  the  shall  is  made 
equal  to  three-quarters  of  the  lower ; consequently,  the 
difference  of  the  two  diameters  is  oneK)uarter  of  the 
latter,  and  the  difference  of  the  semidiameters  is  of 
the  length  of  the  ahati.  The  base  consists  of  a plinth,  the 
height  of  which  is  about  a quarter  of  a diameter,  and  of  a 
torus,  above  the  fdinth.  w ith  an  apophygi.4  and  fillet.  The 
plinth  is  remarkable  for  being  of  a circular  form  on  the 
plan,  the  semidiaineter  being  perhaps  equal  to  of 
that  of  the  sliafl  at  bottom.  The  profile  of  the  torus 
was  perhaps  a semicircle,  and  its  hciglu  may  have  been 
equal  to  four-fifths  of  the  height  of  the  plinth  ; oiie-fifih 
of  the  latter  may  have  been  the  height  of  (he  fillet. 

The  capital  consists  of  a rectangular  al>acus,  an  ovulo, 
or  curvilinear  moulding,  the  profile  of  wliidiis  a quadrant 
of  a circle,  an  apophygis  and  fillet,  and  the  hypolrachclion. 
The  whole  was  divided  into  three  equal  parts,  of  which 
the  abacus  and  ovolo  were  each  equal  to  one  part, 
the  apophygis  and  hypotrachclion  were  together  equal 
to  the  third ; and  the  breadth  of  the  abacus  was  equal 
to  the  lower  diameter  of  the  shaft.  The  word  hypotm- 
chelion  being  used  by  Vitruvius,  it  would  seem  that 
there  must  have  been  some  mentber  to  separate  it  from 
the  rest  of  (he  shad,  and  perhaps  this  was  an  astragal, 
consisting  of  a small  aemicircular  moulding  with  its 
fillet  ^ 

The  architrave  was  laid  over  the  columns,  and  this 
consisted  of  two  beams  of  timber  placed  side  by  dde, 
with  an  interval  of  loch  between  them,  that  the  air 
might  circulate  (here,  and  prevent  the  decay  which 
Vitruvius  supposes  would  take  place  if  they  were  put 
close  together.  Perpendicularly  to  the  architrave  were 
jdaced  horiaontal  beams  which  projected  beyond  the 
laces  of  (he  building  as  much  as  one-quarter  of  the 
length  of  the  column ; and  this  being  a mudi  greater 


projection  than  exists  in  any  other  Order,  some  have  Part  II. 
supposed  that  there  is  an  error  in  the  text  of  the  Latin 
author ; but  it  ia  possible  that  this  may  be  what  he  in- 
tends, for  such  a projection  accords  very  well  with  the 
description  he  gives  of  the  Tuscan  TempU's,  and  would 
afford  a good  shelter  under  the  colonnade.  Above 
these  cross-beams  there  must  have  been  a comice,  and 
the  inclining  rafters  of  the  roof  were  placed  in  vertical 
planes  over  the  beams.  For  an  elevation  of  a Tuscan 
column,  sec  pi.  x.  fig.  4. 

Tlie  massive  character  of  the  Tuscan  column,  and 
an  absence  almost  total  of  ornament,  caused  Sir  Henrv 
Wotton  to  compare  it  to  a sturdy  labourer  in  homely 
apparel ; but  its  simplicity  makes  it  harmonize  admira- 
bly with  an  assemblage  of  low  wooden  buildings  ; and, 
of  course,  there  are  many  situutiotis  in  which  it  may  he 
applied  with  advantage. 

The  Doric  Order  seems  to  have  been  seldom  em-  Tb«  Roidm 
ployed  by  the  Romans,  and  in  passing  through  their  1^^ 
hands,  it  underwent  a considerable  change  of  character; 
particularly,  it  became  less  massive  than  that  which  ia 
exhibited  in  the  Grecian  examples.  The  rules  given 
by  V'itruvius  for  detertniniiig  i(s  tnernbers  are  probably 
deriveil  from  the  practice  uf  the  Architects  of  hU  day, 
but  we  shall  not  find  them  accord  accurately  with  such 
examples  of  the  Order  as  have  been  measured  ; in  fact, 
be  himself  makes  a difference  in  the  essential  terms  of 
height  and  thickness  of  the  columns  when  applied  to 
different  buildings ; in  Temples  he  prescribes  that  the 
whole  height  of  the  column  should  seven  times  iu 
diameter,  and,  in  Theatres,  that  it  should  he  half  a dia- 
meter more ; (he  reason  of  which,  he  says,  ts,  that  in  the 
former,  (here  should  reign  mure  of  majesty,  and  le.ss  of 
elegance  than  in  (he  latter.  In  order  to  make  the  Iri-  i 

glyphs  in  tl»e  frize  fall  into  their  proper  places,  by  pre- 
serving a constant  proportion  between  the  diameter  of 
the  columns  and  the  extent  of  the  intercolumiiialions, 
he  prescribes  that,  if  the  Temple  ts  tetrastyle,  the  dia- 
meter of  the  columns  should  be  of  the  breadth  of 
the  Temple,  by  which  means  the  intercolumniations 
will  be  each  equal  to  3^  diameters ; if  hexasiyle,  it 
should  be  of  the  breadth,  by  which  means  the  in- 
tercoKimnialions  will  each  be  3j^  diameters ; that  is 
to  say,  in  both  cases,  the  .species  of  iiilercolumnialion 
is  diastyle,  but  the  pro^vortiun  must  vary  according  to 
the  extent  of  the  iiiterculumuiulionv.  The  above  rule 
permits  (wo  Iriglyphs  to  be  placed  over  the  intervals  of 
(he  columns,  and  causes  tlio  metopes  to  be  rather  greater 
in  hreadlh  than  the  height  of  the  frize.  The  diameter 
of  (he  column  being  regulated  by  such  considerations, 
the  dimensions  of  its  members  may  be  all  determined 
with  relation  to  that  magniliide. 

llie  columns  of  the  Roman  Doric  Order  may  be  con- 
sidered ns  having  no  base,  for  Vilrnvius  docs  not  de- 
scribe one;  and  of  the  only  remaining  examples  of  the 
Order,  rtz.  the  columns  in  the  lower  tiers  at  the  lliculre 
of  Marcellus,  and  at  the  .Amphitheatre  of  Vespasian,  (he 
former  are  without  this  member,  oiid  (hough  the  latter 
have  it,  (heir  difference  in  other  respects  from  columns 
possessing  the  essential  churacleristics  of  the  Doric 
Order,  will  hardly  allow  us  to  consider  them  as  excep- 
tions to  the  rule.  I'he  Doric  capital  consists  of  an  aba- 
ctis,  ovolo.  and  hypolrachelion  ; eacti  of  these  is  of  the 
same  height,  and  (he  height  of  the  whole  ia  equal  to  half 
the  diameter  of  the  column. 

Vitruvius  prescribes  that  (he  diminution  of  the  shaft 
of  the  column,  or  the  difference  of  llie  upper  and  lower 
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A«;hif*c-  diameters  should  be  from  | Ui  f of  the  latlcr,  acrordin^ 
tare.  to  (he  liei^hl  of  (he  column,  which  he  limits  between  1 & 
and  50  feel.  And  if  we  suppose  the  length  of  the  shaft  lo 
be  equal  to  seven  diameters,  this  will  make  the  deference 
of  the  aemidiameters  equal  lo  between  and  , of  Ihe 
length  of  Uic  shaft.  Now  in  the  Theatre  ofMarcellus,  and 
in  the  Colosseum,  the  columns  are  respectively  24  and  2S 
feet  high,  yet  the  diminutions,  when  compared  with  the 
diameter,  are  } and  -yl|.  respectively ; and  when  compared 
with  Uie  length  of  the  shaft  are  and  respectively. 

Here,  since  the  situations  of  the  columns  are  similar, 
while  the  proportions  arc  so  different,  it  is  probnbic, 
though  from  the  want  of  examples  we  cannot  p<isitively 
affirm  it.  that  no  g<>neral  rule  for  (he  diminutions  was 
followed  in  practice. 

The  entasis,  or  swell  of  the  shaft,  is  recommended  lo 
be  equal  to  about  of  the  diameter ; and  the  shaft  to  be 
channelled  longitnditially,  with  twenty  grooves  forming 
•egmeiiU  of  circles  equal  to  quadrants,  and  interiiecting 
* each  other  in  single  edges  along  the  column. 

Tlic  height  of  the  ^islylium  or  architrave,  including 
the  tenia,  or  fillet  above,  is  equal  to  half  a diameter, 
and  the  face  of  the  architrave  is  nearly  in  a vertical 
plane  pas.sing  through  the  upper  part  of  the  front  of  the 
shaft.  The  height  of  the  fri^e  is  three*quarters  of  a 
diameter,  and  the  triglyphs,  which  extend  from  (op  to 
bottom  of  the  frize,  have  their  breadth  equal  to  half  a 
diameter.  The  metopes  are  generally  square,  that  ia, 
their  breadths  are  equal  to  the  height  of  the  trighphs. 
Tlie  surfaces  of  the  metopes  seem  to  have  been  intended 
to  be  in  the  same  plane  with  that  of  the  architrave,  and 
the  exterior  faces  uf  the  trIglyphs  to  project  forward 
about  of  the  diameter  of  (he  column.  Ttie  centres 
of  the  triglyphs  were  exactly  opposite  tlie  axes  of  the 
cotumni!,  and  a space  was  left  between  the  outer  edge 
of  the  extreme  triglyph  and  the  angle  of  the  fnze,  the 
breadth  of  which  was  about  equal  to  that  of  half  a tri* 
glyph,  or  to  one^qiiarter  of  the  diameter  of  the  column. 

Above  (he  frize  is  a horizontal  moulding  of  a reclait* 
gular  form  in  profile  and  broken  at  intervals  to  form 
projections  over  the  Iriglyphs  and  metopes;  its  height 
U of  a diameter;  but  whether  this  is  lo  be  included 
in  the  three-quarters  of  a diameter  given  to  the  height  of 
the  frize,  does  not  appear  from  Vitruvius,  and  the  exist- 
ing examples  of  the  Order  differ  in  this  respect.  Above 
this  moulding  comes  the  corona,  which  is  a plain  beam 
projecting  nearly  half  a diameter  beyond  the  face  of  the 
architrave;  it  rests  upon  a small  bed-moulding  in  the 
form  of  a cymatium.  placed  on  the  capitals  uf  the  tri- 
glyphs, and  terminates  above  in  a similar  moulding; 
(he  height  of  the  corona,  including  those  two  mould- 
ings, is  about  one-quarter  of  a diameter.  Above  the 
corona  comes  the  epitithedas,  or  crowning  member  of 
the  Order,  which  is  in  the  form  either  of  a cymatium  or 
cavetto,  and  its  height  is  about  equal  to  that  of  the  co- 
rona ; this  completes  the  entablature. 

Acconling  to  Vitruvius,  the  soffit,  or  under  surface  of 
the  corona,  is  in  an  inclined  plane,  as  if  it  coincided  with 
the  directions  of  the  rafters,  and  there  are  mutules  over 
the  (riglypha  and  metopes  as  in  (he  Greek  examples ; 
but  the  practice  of  the  Homans  seems  lo  have  been  vari- 
able in  these  respects ; for,  in  the  Theatre  of  Marcellus, 
it  is  conformable  to  the  method  of  Vitruvius,  but  from 
the  fragments  at  Albanu,  it  appears  that  the  soffit  of  the 
corona,  and  the  mutules,  were  in  horizontal  positions ; 
and  both  in  the  Colosaeucn,  and  in  the  fragments  found 
at  the  Baths  of  Dioclesian,  the  soffit  ia  huriztmlal,  and 


there  are  no  mutules.  Tlie  general  projection  of  the  co-  Pirtif. 
rona  beyond  the  axis  of  the  column  is  above  nine-tenths 
of  the  diameter  of  the  column. 

In  the  details  of  this  Order,  Vitruvius  protrsses  to  CowpsnMHi 
have  followeil  the  practice  of  the  Greeks;  but  ihe 
character  of  the  whole  is  considerably  lighter  than  that 
of  any  Grecian  exumple  we  are  acquainted  with,  if  we  Or^ttT 

except  those  at  Cora  and  Pompeii.  The  shaft  of  the 
column  is  more  slender,  and  the  enlablature  lower.  In 
the  capital,  the  Greek  echinus  is  chonged  for  the  ovnlo, 
or  mouldtng.lhe  section  of  which  is  a quadrant  ofa  circle, 
except  in  (be  example  found  at  the  Oaths  of  Dioclesian, 
where  this  moulding  is  a cymatium,  which,  as  well  us  the 
OTolo  in  (he  capital  at  AII>ano,  is  ornamented  with 
sculpture. 

The  Roman  triglyphs  differ  from  those  of  the  Greeks 
in  their  projection  from  the  axis  of  the  columns;  for 
the  latter,  except  in  the  Temple  of  Apollo,  and  in  the 
Portico  of  Philip.  l>oth  in  the  Uland  of  Delos,  liave  their 
surfaces  all  in  the  same  vertical  plane  with  the  face  of 
the  architrave ; whereas,  according  lo  Vitruvius,  ami  the 
existing  examples,  we  find  the  former  project  Ix^ymid 
the  general  surface  of  the  architrave  and  frize  about  as 
much  as  the  metopes  were  sunk  within  the  frize  in  the 
Grecian  Order.  The  practice  of  the  two  people,  also, 
further  differs  tii  the  position  of  the  triglyphs  at  (he 
angles  formed  by  (he  meeting  of  the  entablatures  of  (he 
front  and  flanks  of  the  building ; the  Greeks  making 
one  side  of  the  triglyph  coincide  with  the  extremity  ot‘ 
the  entablature,  while  the  Romans,  according  to  Vitni- 
vius.  made  the  centres  of  such  (riglypha  as  well  as  of 
the  others  correspond  with  the  axes  of  the  columns,  as 
has  been  said. 

In  the  Grecian  examples  of  this  Order,  we  found  tl(e 
height  of  the  columns,  taking  a mean  of  several,  to 
be  equal  to  about  5.2b  diameters,  and  the  mean  height 
o(  the  entablature  to  be  nearly  one-third  of  the  hei^t 
of  the  column.  In  the  Roman  Doric,  the  height  of  the 
column  is  about  7.b  diameters,  and  of  the  entablature 
one'quarter  of  the  height  of  the  column ; or  if.  as  in 
(he  Greek  ezamples.  we  do  not  include  the  epitiUieilas, 
it  will  be  found  that  the  height  of  the  Roman  entabla- 
ture is  about  one-fifth  of  that  of  the  column. 

Tile  Vitruvian  arehilrave  seems  rather  small  consi- 
dering the  strength  required  in  tlist  part  of  the  edifice  ; 
on  the  other  hatnl,  the  frize  seems  too  high.  In  the 
Doric  entablature  id*  the  Colosseum,  the  architrave  is 
divided  into  three  facis,  and  in  the  cornice  of  the  Theatre 
of  Marcellus  there  are  deiUels  in  place  of  mutules; 
these  circumstances  detract  much  from  the  apparent 
solidity  of  the  Order;  nevertheless,  in  (he  latter  build- 
ing, it  possesses  a masculine  character,  and  this  ex- 
ample appears  to  have  been  much  imitated  by  the 
Moderns. 

There  is  reason  lo  believe  that,  occasionally,  the 
Roman  artists  made  use  of  columns  which  had  been 
executed  in  Greece,  or  which  bad  fonnerly*  belonged  to 
Grecian  edifices,  and  that  they  altered  the  forms  of  such 
columns  lo  suit  tlieir  own  taste  or  auivenieoce;  it  is 
also  possible  that,  in  some  cases,  during  the  later  period 
of  the  Empire,  when  the  intercourse  between  Italy  and 
Greece  harl  become  frequent,  the  Roman  Doric  Order 
might  affect  a Grecian  character.  An  example  of  a 
im^ificaUon  af  the  Grecian  Doric  occurs  in  some  co- 
lumns which  are  supposed  to  have  been  token  from  the 
Baths  of  Dioclesian,  and  are  now  situated  in  the  nave 
of  the  Church  of  S.  Rietro  in  Vincoli.  These  are  of 
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Ai«UUc<  CfpoHne  marble  ; their  heighU  are  equal  to  8. 8 rliiime* 
tera,  and  their  shafU,  which  begio  to  dimini.>ih  from  one- 
^ third  of  their  heights,  are  omamentetl  with  shallow 
fliiUngs,  like  those  in  the  Greek  columns.  The  profile 
of  the  principal  moulding  in  the  capital,  instead  of  bein^; 
an  ovolo,  is  nearly  in  the  form  of  an  inverted  frustum 
of  a cone,  and  appears  to  have  been  originally  an 
echinus,  but  brought  to  this  form  by  rubbing  away  its 
surface;  the  sides  of  the  abacua  have  al.so  been  rubbed, 
so  as  to  leave  no  margin  between  those  sides  and  the 
top  of  the  echinus.  iHiecolumn.s  havea  sortnfTuscan 
base,  consisting  of  a plinth  and  torus,  which  have,  per 
haps,  been  added  to  the  original  shaft. 

Tbe  Reman  Of  ihc  Ionic  Order  few  eiumples  executed  by  the 
looic  Order.  Homans  remain,  but  the  description  of  U given  by  Vi- 
truvius is  nearly  as  follows.  The  height  of  the  column 
is  equal  to  8.5  diameters,  ami  it  has  a base  and  capital 
peculiar  to  iUelf.  The  height  of  the  former,  from  the 
bottom  of  the  plinth  to  the  top  of  the  upper  torus,  is 
half  a diameter,  and  the  height  of  (he  plinth  is  equal  to 
one-third  of  that  of  (he  base.  Above  the  plinth  are 
two  scotiie  separated  fmm  each  other  by  a double  astra- 
gal with  hlleis,  and  u])on  the  upper  scotia  is  placed  a 
torus  moubling,  whose  height  is  equal  to  that  of  the 
plinth  ; this  must  be  considered  as  a specimen  of  ex- 
tremely bad  taste,  for  (he  massive  torus,  which  ought  to 
have  h«cn  the  lowe.st  moulding,  seems  to  crush  those 
below  it  by  tU  weight;  happily  for  the  credit  of  the 
Roman  artislK,  this  construction  does  not  seem  to  have 
had  many  followers,  and  Milizia,  speaking  of  it.  says, 
AY  mo/jKwirwfi  i2om47ni  m>«  n e finora  trovato  resfigio 
aleuno  di  tl  hruita  ha*f.  Instead  of  it  we  generally 
find  that  the  bases  of  the  Roman  Ionic  columns  resemble 
that  which  is  culled  the  Attic  base. 

The  diminution  of  the  columns  seems  intended  by 
Viiriivius  to  be  the  same  as  in  the  Doric  Order,  and, 
like  it,  to  depend  upon  the  height  of  (he  column.  The 
height  of  the  capital,  reckoning  from  the  top  of  the 
abacus  to  the  bottom  of  the  volutes,  is  equal  to  half  a 
diameter,  and  the  vertical  section  of  the  abacus  is  not 
a simple  rectangle,  as  in  the  Doric  Order,  but  has  a 
cymalium  and  fillet  at  the  top.  'Hic  centre  of  the  volute 
is  in  a vertical  plane  passing  through  the  top  of  the 
front  of  (he  abacus,  and  in  a vertical  line  drawn  in  (hat 
plane  at  a distance  from  the  middle  of  the  abacus  equal 
to  0.439  diameter  of  the  column.  The  whole  height  of 
the  volute  is  0.842  diameter,  measured  in  the  vertical 
line  pa.ssing  through  the  centre;  and  this  line,  being 
divided  so  that  the  ratio  of  the  whole  to  the  parts  shall 
be  as  1 to  0.56,  and  as  I to  0.44,  resp^ivcly,  and  the 
larger  division,  set  down  from  the  top,  will  give  the 
centre  of  the  volute;  the  diameter  of  the  ra/Arfi/x,  or 
eye  of  the  volute  is  one-eighth  of  the  height ; within  this 
cathetus  the  centres  are  to  W found  for  <lescribing  (he  se- 
veral spirals,  which,  evidently,  he  supposes  to  be  portions 
of  circles,  whereas  the  Greek  spirals  seem  to  have  been 
a sort  of  transcendental  curves.  Below  the  abactis,  at 
a distance  equal  to  two  diameters  of  the  eye,  is  the  top 


of  an  ovolo,  which  is  sculptured  with  nves  and  arrow  s ; Part  II. 
the  height  of  the  ovolo  is  equal  to  two  diameters  of  the 
eye.  and  at  a distance  below  the  ovolo,  equal  to  ore 
diameter  of  the  eye.  is  the  upper  surface  uf  an  a^^tragal 
which  crowns  the  shaft,  and  separates  it  from  the  hypo- 
trachelioR.  Tlie  projection  of  the  top  of  the  ovulu  be- 
yond a vertical  plane  passing  through  the  top  of  the 
abacus  is  olsu  equal  to  a diameter  of  the  eye.  The 
shafis  of  the  columns  are  fluted  with  Iwcnty  fiHir 
channels  of  a semicircular  form,  and  between  every 
two  is  a fillet  equal  in  breadth  to  the  entasis  of  the 
column,  that  is.  to  about  of  a diameter. 

The  hci^it  of  the  epistyltum  or  architrave  is  made 
to  depend  on  that  of  the  column ; w hen  the  latter  varie# 
from  12  to  30  feet,  the  former  varie?  from  iV  to  -|*J  of 
the  height  of  the  column ; and  this  increase  of  the  height 
of  the  architrave  is  to  cum|>ensate  for  the  apparent  di- 
minution of  magnitude  produced  by  the  elevation  of  (he 
object  above  the  eye  of  the  observer.  ITie  architrave  it 
crowned  by  a cymatium,  exclusive  of  which  it  is  divided 
into  three  facie,  the  breadths  of  which,  from  the  bottom 
upward,  are  respectively  in  the  ratio  of  the  numbers  3, 4, 
ami  5 ; each  up)ier  face  projects  a little  over  the  lower ; 
the  lowest  is  nearly  in  a vertical  plane  passing  through 
the  tup  of  the  exterior  surface  of  the  shall,  and  the 
highest  nearly  in  a vertical  plane  passing  through 
the  foot  of  that  surface.  The  height  of  tlic  frize  is 
equal  to  | of  (hat  of  the  architrave,  if  plain,  but  if 
sculptured  it  should  be  equal  to  ^ of  that  member; 
and  the  frize,  like  the  architrave,  is  crowned  by  a 
cymatium.  The  cornice  is  divided  into  three  equal 
parts,  of  which  (he  lower  is  occupied  by  the  liive  of  den- 
tels,  (he  middle  by  the  corona,  and  the  upper  by  the 
epitithedas.  The  height  of  the  deiitels  is  equal  to  (hut 
of  the  middle  face  of  the  epi^ylium  ; their  projections 
are  equal  to  their  heights;  their  breadths  equal  to  half 
their  heights;  and  the  intervals  between  (hem  are 
each  e(|uul  to  two-thirds  of  their  breadths.  The  whole 
height  of  the  entahiature,  according  to  (he  dimensions 
above  given,  will  vary  from  about  \ to  about  | of  the 
height  of  the  column  ; and  Vitruvius  recommends  that 
the  faces  of  the  architrave  and  frize  should  not  be  in 
vertical  planes,  but  should  incline  forward  at  top  as 
much  as  of  their  heigfit,  in  order  to  counteract  the 
apparent  receding  of  (he  up|»er  parts  of  vertical  ob- 
jects when  viewed  by  an  eye  situated  below  them.  He 
makes  the  corona  project  as  much  as  1.131  diameter 
from  the  axis  of  the  column,  and  0.656  diameter  from 
the  face  of  the  frize. 

The  comparison  between  the  pro;>orlions  assigned 
by  Vitruvius  to  the  principal  parts  of  this  Order,  and 
those  actually  adopted  by  the  Roman  artists  will  be 
best  effected  by  means  of  a Table,  showing  the  tlinien- 
sions  of  the  only  existing  examples  of  Roman  Ionic 
columns,  which  are  those  belonging  to  some  of  the 
buildings  we  have  already  described.  The  dimensions 
arc  in  English  feet,  and  in  the  height  of  the  comice 
is  included  that  of  (he  crowning  member. 
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Arcniuc-  From  these  we  find  that  the  Vitnivian  column  Is 
(ar«-  rather  less  slender  than  those  actually  eonstrucled,  for 
a mean  beln^  taken  of  ail,  shows  the  height  of  the 
columns  to  be  equal  to  nine  diameters.  In  every  other 
respect  the  proportions  are  nearly  the  same.  The 
height  of  the  capitals  and  bases  are  equal  to  about 
half  a diameter.  If  we  measure  the  diminution  by  the 
ratio  of  the  difference  of  the  upper  and  lower  diarne- 
ter*  of  the  shaft  to  the  lower  diameter,  Vitruvius  makes 
it  from  ^ to  and  the  mean  diminution  in  practice 
is  or  if  we  measure  it  by  the  ratio  of  the  difference 
of  the  semidiameters  to  the  length  of  the  shaft,  his  rule 
for  columns  of  the  same  height  as  those  in  the  above 
eumples,  makes  the  diminution  equal  to  and  in 
practice  it  seems  to  have  been  -y  of  the  length  of 
the  shaft.  Hie  rules  given  by  Vitruvius  for  the  dimen* 
sion.s  of  the  entablature  make  this  member  rather  larger 
than  it  is  found  to  l>e  in  the  existing  examples;  since 
for  columns  of  about  the  same  heights  as  these,  the 
height  of  his  entablature  is  e<iual  to  2.313  diameters, 
while  the  mean  height  of  tho»e  in  the  examples  is  but 
2.12  diameters.  It  may  be  remarked  that  the  facie  of 
the  architraves  in  the  Theatre  of  Marcellus,  and  in  the 
Colosseum,  have  that  Inclination  forward  which  is  pre- 
scribed by  Vitruvius. 

rwiiptfisoii  If  we  compare  together  the  examples  of  the  Grecian 
»^i¥f*cn  (hs  ntid  Roman  Ionic  Orders  it  will  appear  that  the  co- 
R •***  lumns  of  the  latter  are  scarcely  more  slender  than  those 
IiMte  former,  since  their  mean  height  is  equal  to  nine 

Urders.  diameters,  and  that  of  the  Greek  examples  is  8.95  dia- 
meters. The  diminution  of  the  sliafts,  if  we  take  it  with 
relation  to  the  diameter  of  the  column,  is  nearly  the 
same  in  both ; but  if  we  estimate  it  with  respect  to  the 
length  of  the  simft.  we  shall  find  (he  diminution  of  the 
Roman  columns  is  less  than  that  of  the  Grecian ; in  (he 
former  it  being  equal  to  -y  t y.  and  in  the  latter  to  of  (he 
length  of  the  shaft.  The  height  of  the  entablature  among 
both  Romans  and  Greeks  is  equal  to  about  two  diame- 
ters, or  to  about  ^ of  the  height  of  the  ctdumns ; but, 
in  the  Greek  columns,  the  epttithedas  is  not  included  ; 
now  the  only  Roman  Ionic  example  Mhich  we  can  con- 
sider in  this  way  is  the  Temple  of  Furtuna  Virilia,  and 
if.  in  this  entablature,  we  leave  out  the  epititbedas.  Us 
height  will  be  equal  to  ^ of  the  height  of  the  column  ; 
consequently,  if,  as  is  probable,  there  were  at  one  lime, 
in  (he  Empire,  many  specimens  of  the  Order  similar  to 
this,  by  which  the  general  character  of  the  Order  might 
be  determined,  it  would  follow  that  the  Roman  Ionic 
entablature  maybe  considered  as  much  lighter  than  the 
Grecian.  The  height  of  the  architrave  ia  nearly  equal 
to  that  of  the  fri^e  in  both  the  Roman  and  Greek  ex- 
amples, but  there  is  a considerable  difference  in  (he 
pro|)ortion  of  the  comice  to  either  of  the  other  mem* 
bers.  In  the  Roman  Order  (he  height  of  the  cornice 
exceeds  (hat  of  the  architrave  in  the  ratio  of  1.25  to  1 ; 
and  in  the  Grecian  Order,  it  is  only  equal  to  ,-tof  (lie 
height  of  that  member. 

We  find  a considerable  difference  io  the  capitals  of 
the  Grecian  and  Roman  Ionic  Orders ; the  volutes  of 
the  latter  are  smaller  than  those  of  the  former,  and 
consist  of  but  one  spiral  baltheus  which  U bent  down 
from  tlie  under  side  of  the  abacus,  while  the  Greeian 
spiral  is  double  or  triple,  and  the  curves  are  continued 
in  the  form  of  festoons  on  the  front  of  the  capital.  The 
■ides  of  the  Roman  capitals  present  the  appearance  of 
bundles  of  leaves  bound  in  the  middle,  except  in  the 


Temple  of  Concord,  where  all  tlie  four  faces  are  of  II- 
similar  forms,  the  planes  of  (be  volutes  being  situated 
obliquely  to  the  sides  of  the  abacus,  instead  of  being  in 
a plane  parallel  to  its  frouL  Hiis  disposition  certainly 
has  tlie  ttdvonUge  of  producing  uniformity  of  appear- 
ance on  the  four  faces  of  the  capital ; but  the  unequal 
foreshortening  of  the  spirals,  which  occurs  when  the  eye 
is  not  opposite  the  middle  of  the  capital,  gives  an  irre- 
gularity to  their  figures,  and  the  apparent  elliplicily  of 
their  curves  makes  them  seem  disagreeably  cumpreased. 

Of  the  Corintliinn  Order,  Vitruvius  gives  no  other  ait-  xh*  Roman 
count  than  of  its  origin,  and  the  dimensions  of  its  Cofimhiau 
capiUiL  He  makes  the  whole  height  of  the  capital,  io 
eluding  the  abacus,  equal  to  one  diameter  ofihe  column ; 
the  plan  of  the  abacus  is  not  a square,  but  the  faces  of 
it  are  cut  in  tlic  form  of  arcs  of  circles,  concave  out- 
wards, and  described  upon  the  sides  of  a square  the 
diagonal  of  which  is  equal  to  (wo  diameters  of  (lie 
column,  and  the  ver.ied  sine  of  each  arc  is  equal  to  ^ 
of  the  side  of  the  M^ttare.  The  bottom  of  the  capital 
has  the  same  diameter  as  the  top  of  the  shaft  of  the 
column,  and  under  it  is  an  astragal  and  fillet.  Tlie 
height  of  the  abacus  Is  equal  to  4 of  the  diameter,  and 
the  remainder  of  the  heij^it  of  the  capital  is  divided 
into  three  equal  parts;  these  divisions  determine  the 
heights  of  the  two  courses  of  leaves,  and  the  upper  of 
the  three  spaces  Is  appropriated  to  the  caulicoli  or  stems 
from  whence  spring  the  volutes  which  curl  under  the 
angles  of  the  abacus.  We  may  suppose  him  Io  mean 
that  tlie  proportions  of  this  Order,  in  other  respects, 
shiiuid  be  (hr  same  a.s  those  of  the  Ionic  Order. 

The  Corinthian  Order  may  be  considered  as  exhibit- 
ing the  highest  degree  of  refinement  in  Architecture; 
and  though  it  !s  dintinguished  for  the  richness  of  its 
omamcnt«<.  yet,  as  a whole,  it  may  be  considered,  per- 
haps, as  the  most  simple  of  all  tlie  Orders,  and  admit- 
ting of  greatest  facility  in  its  execution.  Hie  construction 
of  (he  volutes  in  the  capitals  of  the  Ionic  Order,  aud  the 
embarrassment  arising  from  the  disposition  of  the  tri- 
glyphs, together  with  the  sculpture  in  the  metopes  of  the 
(irccisn  Doric  Order,  render  these  more  complex  than 
the  Corinthian;  so  that  it  would  seem  as  if  the  ancient 
artists,  while,  in  the  Orders  of  later  invention,  they 
aimed  to  obtain  more  beauty  than  existed  in  the  earlier 
Orders,  endeavoured  also  to  procure  more  simplicity 
and  elegance.  Among  the  Homans,  the  Corinthian 
Order  became  the  general  favourite;  h seems  to  have  • 
entirely  superseded  the  two  more  ancient  Orders,  and 
to  have  gone  on  increa'<tng  in  richness  of  decoration 
(ill  it  arrived  at  the  higlicst  degree  of  luxury  in  the 
works  erected  by  that  people  in  Asia  Minor  and  Syria. 

It  is  uncertain  whether  or  not  the  Greeks  invented 
that  form  of  capital  which  is  so  generally  employed  in 
the  Roman  buildings  construct^  according  to  (his 
Ortler;  and  which  is  found  in  Greece  iisrlf,  in  edifices 
constructed  by  Roman  or  native  nrti«ts  at  times  subse- 
quent to  the  Roman  conquest  of  the  Country.  Be  (hat 
as  it  may,  it  is  to  Italy,  and  to  the  different  ProvinceHof 
the  Empire,  that  we  arc  to  look  for  examples  of  the 
Corinthian  Order,  of  which  ma^  remain  to  this  day  in 
a Slate  of  good  preservation.  iHie  following  Table  ex- 
hibits the  dimensions  of  columns  belonging  to  the  sdx 
principal  edifices;  and  from  (hem  we  shall  be  enabled  to 
deduce  the  pro|)ortions  which  may  be  considered  aa 
characteristic  of  the  Order.  We  have  added  to  Uit 
Table  the  dimensions  of  the  three  principal  examples  ul 
the  Composite  Order;  in  order  to  avoid  making  a 
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Arrfli(«r.  separate  Table  of  examples  the  propurtions  of  which  do  dimensions  are  all  in  English  feet,  and  we  have  included  Part  11 
ture.  not  differ  materially  from  thoM  of  ihc  former  Order.  The  the  epitiUiedas  in  the  height  of  the  cornice. 


Namet  of  Edlficri. 

Height  of 

Height  of 

Heigtil  of 

Lnoier 

l>|Wr 

Heirhl  of 

Height  of 

Hetgfai  of 

•halt. 

eaptui. 

diam. 

dUm. 

arrhilr. 

fnzo. 

roenica 

Portico  of  the  Pantheon . . . 

....  2.398 

36.995 

5.636 

4 797 

4.102 

3.396 

3.396 

4.325 

Interior  of  the  Pantheon 

....  1.821 

29.211 

3 642 

3.6  ti 

3.157 

2.579 

2.493 

3.128 

Temple  of  Jupiter  Tonans 

....2  325 

39.391 

5.36H 

4.598 

3.99 

2.772 

3 189 

3.553 

Temple  of  Jupiter  Stator 

39  973 

5.228 

4.841 

4 313 

3.3S9 

3.389 

5.501 

Facade  of  Nero 

53514 

8.34 

6.568 

5.801 

4.875 

4.842 

6.307 

Arch  of  Constantine 

....1.757 

23.1 

3.18 

24)02 

2.362 

2.176 

1.935 

2.829 

Arch  of  Titus 

2.345 

17.056 

2.664 

2.07 

1.836 

1.588 

1.552 

2.105 

Arch  of  SeveruB. 

1.444 

23  1 

3303 

2.867 

2.549 

2.166 

1.227 

3 296 

Baths  of  Dioclesian 

2.405 

40.605 

5.466 

4.619 

3.746 

3.426 

S.S73 

3.926 

By  a mean  of  the  first  »<U  examples,  we  find  the 
height  of  the  Corinthian  column  to  be  equal  to  9.81 
diameters,  a proportion  rather  more  slender  than  that 
assigned  by  Vitruvius,  (ch.  i.  book  tv.)  who  makea  the 
height  equal  to  9^  diameters  The  mean  height  of  the 
base  is  equal  to  0.527  diameter,  and  of  the  capital,  h 
1.1^5  dbmelcr.  Tlic  diminution,  or  difference  of  the 
upper  and  lower  diameters  U ^ of  the  latter,  atKl  the 
difference  of  the  semidiameters  is  of  the  length  of 
(he  shaft  The  height  of  the  whole  entablature  is  equal 
to  2.296  diameters ; that  is  to  ^ of  the  height  of  the 
^ column.  The  heights  of  (he  architrave  and  frize  are 
nearly  equal  to  each  other,  and  each  is  equal  to  0.667 
diameter ; and  the  beiglit  of  the  cornic^  is  equal  to 
0.962  diameter.  So  that  while  the  pro|  onions  of  (he 
Corinthian  shaft  and  base  remain  the  same,  nearly,  as 
in  the  Ionic  Order,  the  height  of  the  cafiitul  is  twice  as 
great.  The  proportions  of  the  orchilnivc,  frize.  and 
cornice  (o  each  other,  and  to  the  diameter  of  the  column, 
remain  also  nearly  the  same  as  in  the  Ionic  Order.  The 
projection  of  the  corona  from  the  axis  of  the  column  is 
equal  to  1.226  diameter,  and  from  the  frize  is  0.749 
diameter. 

Tlie  Attic  base  is  sometimes  employed  in  the  Corin' 
Ihian  Order,  but,  frequently,  it  consists  of  two  tori, 
having  two  scotie  between  them  separated  from  each 
other  by  a double  astragal  and  fillets,  and  the  whole 
supported  on  a square  plinth,  iiie  prrtjectlonof  which  from 
(he  axis  of  the  column  is,  by  a mean  of  the  above  exam- 
ples. equal  to  0.695  diameter. 

The  generality  of  the  capitals  in  this  Order  consist  of 
, a belbshspcd  vase  Buirounded  by  two  row.s  of  foliage, 
one  above  the  other,  the  upper  row  springing  from  the 
intervals  of  the  lower;  and  from  the  intervals  of  the  upper 
row  proceed  cauliculi  or  stems,  which,  curling  under  the 
angles  of  the  abacus,  form  small  volutes ; each  principal 
leaf  U composed  of  clusters  of  small  leaves  resembling 
those  of  the  olive,  and  the  bases  of  the  shooU  which  form 
the  volutes  are  ornamented  with  the  same  kind  of  folinge. 
Diimtipa  It  IB  in  the  entablature  of  the  Corinthian  Order  that 
of  tbs  d«i^  the  Roman  artists  have  deviated  most  cuusiderably 
'•|*“'*.*®*  from  Nature  and  from  the  practice  of  their  Grecian 
thiiOnitr.  wid  even  from  the  precepts  of  Vitruvius.  In 

the  cornices  of  all  the  Roman  examples  of  the  Order 
we  find  both  roodillons  and  dente.ls  employed,  and  the 
former  are  invariably  placed  above  the  others ; whereas 
if  the  modilloas  represent  the  ends  of  the  principal 
rafters,  and  the  dentels  those  of  the  smaller,  the  latter 
should  have  been  placed  above  the  others ; it  is  true 
that  the  dentels  would  not  be  seen  to  advantage  by  an 
eye  near  the  ground  if  they  were  placed  above  the  mo- 
dillons,  but  there  is  no  reason  why  one  or  the  other  of 
them  should  not  be  omitted  ; and  to  retain  both,  thus 
misapplied,  is  a sacrifice  of  good  taste  to  oeteotation. 

vou  f. 


The  modillons  are  sometimes  of  a rectangular  figure, 
or  are  ciividMl  into  two  facir,  as  in  the  entablature  of 
Kern ; but,  in  almost  every  cose,  their  under-»urfuces  are 
cut  in  the  form  of  a scroll  or  curve  of  contrary  flexure, 
the  thicker  extremity  of  the  member  being  nearest  to 
the  face  of  (he  cornice  in  which  tliey  are  inserted. 

Under  thi.s  inferior  surface  is  attached  a piece  of  sculp- 
ture in  the  form  of  a leaf,  ard  the  profiles  of  the  luodil- 
lon  represent  the  curve  continued  and  forming  a spiral 
ornament.  There  are  some  examples,  as  (he  entabla- 
ture of  the  Maison  Quam^e  at  Nismes,  and  even  the 
interior  cornice  of  the  Temple  of  the  Winds  at  Athens, 
in  which  the  smaller  end  of  the  modillons  is  placed  next 
to  the  wall ; but  tl  is  evident  that  this  disposition  is  im- 
proper, since  it  takes  away  from  the  member  its  essen- 
tial character,  which  is  that  of  a support  to  the  corona, 
and  makes  itself  appear  to  want  sup|)ort. 

It  ho-s  been  said,  in  deecrihing  the  Pantheon  at 
Rome,  that  on  the  interior  surface  of  the  cylindrical 
wall,  the  vertical  sides  of  the  modillons  and  the  corre- 
sp^mding  sides  of  the  lacunaria  or  coffers  in  the  soffit  of 
the  corona,  instead  of  being  parallel  to  each  other,  tend 
towards  the  axis  of  the  building ; by  this  circumstance 
the  symmetry  of  the  work  Is  preserved,  while  no  rule  of 
propriety  is  violated  in  consequence  of  one  extremity  of 
the  modillon  being  smaller  than  the  other,  since  the 
larger  end  Is  that  next  to  the  wall,  which  is  the  place 
wherein  the  greatest  strength  is  required.  But  on  the 
convex  exterior  of  the  same  building,  the  vertical  sides 
are  made  parallel  to  each  other,  in  order,  no  doubt,  to 
avoid  the  bad  effect  which  would  have  been  produced 
by  making  the  outer  extremity  broader  than  the  other, 
and  (hereby  giving  to  the  modillon  an  appearance  of 
weakness. 

The  magnitude  and  disposition  of  the  dentels  and 
modillons  in  Roman  Architecture  follow  no  general 
rules;  by  taking  a mean  of  the  dimensions  of  these 
members  In  several  buildings,  we  find,  for  the  dentels, 
the  height  equal  to  0.158  diameter  of  (he  column  ; the 
breadth  equal  toO.1 19  diameter;  the  projection,  0.141 
diameter  ; and  the  interval  of  every  two,  0.053  diame- 
ter, or  about  half  the  breadth : for  the  tnttdillons,  the 
height  0.156  diameter;  the  breadth,  0.192  diameter; 
the  length,  0.344  diameter ; and  the  interval  of  every 
two,  0.428  diameter.  In  some  examples  the  centre  of 
a dentel  or  modillon  corresponds  nearly  with  the  axis 
of  the  column ; in  others  one  of  the  vertical  sides  cor- 
responds with  it ; and  there  are  again  others  in  which 
the  middle  of  the  Interval  falls  in  that  position.  It  is 
evident,  therefore,  that  convenience  only  baa  been  at- 
tended to  in  disposing  those  ornaments. 

The  Composite  Order  differs  so  little  from  that  which  Th«  Cook 
has  been  just  described,  that  H can  hardly  be  considered  po^ts  Or» 
as  entUM  to  a dislioel  appellahon.  In  the  Arches  of  ’ 
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Archil*^  Titus  and  Septimiui  Sevprua»  which  are  the  principal 
examples  of  the  Order,  if  it  may  be  no  called,  the  pro- 
files  of  the  entablature  and  of  the  base  of  the  column 
as  much  resemble  some  of  those  of  the  Corinthian  Order, 
oa  many  examples  of  the  latter  resemble  each  other; 
and,  perhaps,  the  writers  on  Architecture  arc  no  nu»re 
justified  in  treaiini^  this  as  a fifth  Order,  on  account  of 
ita  capital,  than  they  would  be  in  considerinf;  as  so  many 
dilfcrenl  Orders,  all  the  columns  made  subeequenlly 
with  capitals  which  are  not  exactly  identical.  It  must 
be  obscrred  tliat  the  Composite  columns  in  the  Bulhs 
of  Dioclcsian  are  remarkable  for  as  ?reat  a diminution 
as  is  found  in  many  of  the  Grecian  Doric  columns,  the 
difference  of  the  diameters  bein^  equal  to  of  the  lower, 
and  the  difference  of  the  semidiameters,  to  ol  the 
len;rtb  of  the  shaft. 

When  the  Triumphal  Arches  were  first  noticed,  at  the 
time  of  the  revival  of  leaminfj^,  on  account  of  the  Hi»« 
torical  subjects  sculptured  on  them,  the  capitals  of  the 
two  above-mentioned  were  olwerved  to  be  compounded 
of  the  leaves  of  the  Corinthian,  and  of  the  volutes  of  the 
Ionic  Orders ; and  this  seems  to  have  induced  ^ca* 
mozzi  to  consider  them  as  apperluininif  to  an  Order 
distinct  from  either  of  the  other  four.  'Pie  Composite 
capital  consists  of  two  rows  of  leaves  surrounding  a 
beibshaped  vase ; the  stems  of  the  leaves  of  the  inte- 
rior row  ri^e  in  the  intervals  of  the  leaves  of  the  tower 
row.  and  the  (ops  of  the  former  leaves  are  as  uiucli 
above  those  of  the  latter,  as  Uiese  arc  above  (he  bottom 
of  the  vase.  The  folia^  is  richer  than  that  of  the  Co- 
rinthian Order  in  {general,  and  seems  composed  of  leaves 
of  the  acanthus.  Above  the  upper  row  is  an  ovolo 
moulding  which  resembles  the  exterior  of  a shallow  vase, 
and  from  this  vase,  about  the  middle  of  the  face  of  the 
capital,  sprin);  two  stems  which  diverge  to  the  rigitl  and 
lefi  and  form  large  volutes  diagonally  under  the  angles 
of  the  abacus. 

This  kind  of  capital,  which  may  be  said  to  have  a 
greater  appearance  of  strength  and  even  less  of  elegance 
than  the  Corinthian,  has  b^n  employed  chiefly  on  Uie 
columns  which  adorn  (he  Triumphal  Arches  of  Italy; 
and  Serlio  supposes  that  the  Romans  used  it  to  express 
their  dominion  over  the  people  who  invented  the  Orders 
of  which  it  is  composed. 

In  the  Roman  Ardtitcclure,  when  columns  are  at- 
tached to  the  walls  of  buildings,  the  entablature,  as 
we  have  seen,  is  frequently  broken  so  as  to  make  it 
project  over  each  column ; this  practice  is  generally 
cimdemned,  because  it  is  said  to  be  inconsistent  with 
tlie  intention  of  an  entablature,  which  is  to  express  a 
continuous  line  of  beams  resting  on  the  columns.  It 
would  be  easy,  however,  to  find  a prototype  for  such  a 
mode  of  construction ; for  the  projecting  parts  of  Ibc 
entablature  may  represent  the  extremities  of  beams  sup* 
ed  to  be  aituated  perpendicularly  to,  and  carried  out 
ond  the  face  of  the  building, 
irrvplan-  In  Comparing  the  different  Orders  of  Architecture  to- 
ti«»  is  the  gether,  and  contemplating  the  different  examples  of 
0”^'***  Order,  we  cannot  avoid  observing  that  the  An- 

Onlrrs.  cieuts  did  not  bind  themselves  to  any  coustaul  propor- 
tions between  the  parts  of  an  Order,  but,  perhaps,  made 
them  depend  upon  the  situation  or  destination  of  the 
edifices.  In  (he  1st  Chapter  of  the  IVth  Book,  Vitru- 
vius, describing  the  Orders  separately,  makes  the  height 
of  the  Doric  columns  equal  to  seven  times  their  diame- 
ter; the  height  of  the  Ionic  columns  equal  to  dia* 
roelcrs ; and  of  the  Corioibiaa  to  9^  ^atnctcra.  But  ic 


speaking  of  the  inlercolumniatiuns,  ill*  chap.  iJ.)  partIL 

he  slates,  that  in  arsostyle  Temples,  the  height  of  the  ^ 
columns  should  be  equal  to  8 diameters ; in  the  diastyle 
and  eustyle,  it  should  be  8^  diameters;  in  Uie  syslyle, 
it  should  be  9^  diameters ; and  in  the  pycnostyle,  it 
ahould  be  10  diameters ; and  these  proportions  are 
given  without  any  regard  to  the  particular  Order  em- 
ployed. He  thus  makes  (he  proportion  of  the  diameter 
to  the  height  of  the  column  depend  upon  the  inter 
columniation,  a circuinsUnce  which  was,  periiaps,  not 
attended  to  by  the  Greeks.  Again,  the  proportions  are 
made  to  differ  according  io  the  character  of  the  build- 
ing ; the  columns  which  ornament  a Theatre  being  more 
slender  than  those  of  the  same  Order  which  surround  a 
Temple. 

Finally,  the  diminutions  of  the  columns  of  the  Roman 
Orders,  like  those  of  the  Grecian,  are  subject  to  great 
irregularities  if  we  compare  the  individual  examples; 
thus  a column  34  feet  high  has  the  same  diminution  as 
one  47  feet  high  ; a column  24  feet  high  ha.s  the  same 
as  another  of  34  feet;  and  a column  which  is  47  feet 
higli  has  less  diminulinn  than  one  which  is  35  feet  high, 
contrary  to  the  general  nile  which  gives  to  the  taller 
column  less  diminution  than  to  the  sh<»rler  f»ne.  But 
on  taking  the  mean  diminutions  of  columns  belonging 
to  the  different  Orders,  we  fiuU  that  the  Doric  columns 
are  nuire  diminished  than  the  Ionic,  and  these  more 
Uian  the  Corinthian  ; from  which  circumstance  wc  are 
dispoaed  to  conclude  that  the  degree  of  diminution  a as 
made  to  depend,  not  upon  the  absolute  height  of  the 
shaA,  but  upon  the  proportion  that  Uie  diameter  of  the 
column  bore  to  its  height ; and  that  this  rule  wa.s  subject 
to  great  modifications,  with  the  causes  of  which  we  arc 
not  well  acquainted. 

It  seems  as  if  Vitruvius  intended  the  general  propor-  i>ei>eD'l«.ce 
lion  between  the  diameter  and  height  of  a column  to  ufihc  gene- 
be  employed  only  when  the  inlercolumniation,  or  dis-  pn>|H>r- 
tance  between  the  nearest  parts  of  the  surfaces  of  two 
columns,  is  of  the  kind  called  pycnostyle;  for,  in  the 
lid  Chapter  of  the  Illd  Book,  he  proposes,  when  the 
inlercolumniation  is  increase<i,  to  augment  the  thickness 
of  the  columns,  so  much  as  fnmi  to  ^ of  the  diame- 
ter of  Uic  columu,  in  passing  from  the  pycnostyle  to  the 
antostyle.  Now,  wc  are  probably  to  undersiaud  that 
the  intcrcolumnialiou  is  to  be  regulated  by  the  aug- 
mented diameter,  and  not  by  the  original  diameter  of 
the  column ; for,  in  the  former  case  only,  will  the  ratio 
between  the  diameter  and  the  Interval  be  that  which  is 
prescribed  by  Uie  rule  of  the  intended  inlercolumniatioa. 

Tliis  may  be  easily  perceived ; for  in  the  arxeostyle  iuier- 
culurnnialiuii,  the  ratio  of  the  diameter  to  the  interval 
may  be  as  1 to  4 ; and  by  augmenting  the  diameter,  re- 
taining Uie  same  distance  between  Uie  oeiitrea  of  the 
columns,  the  ratio  will  become  as  1 to  3.5  nearly,  which 
would  reduce  the  interculumniaiion  to  Uie  diastyle  kiud 
nearly,  and  render  the  rule  of  the  arsoslyle  iulercolum- 
Illation  useless.  This  could  not  haw  been  the  uiteii- 
lion  of  Vitruvius,  and  it  U probable,  Uiercfiire,  that  he 
meant  to  increase  the  diameter  of  the  column,  in  order 
to  give  it  such  additional  strength  that  the  iutercolum 
oiuiion  might  fie  made  equal  to  four  diameters  with 
out  danger.  Sir  William  Chambers  objects  to  this  rule 
ol'  Vitruvius  that  it  does  not  answer  the  iuieutiun,  since 
the  diameter  and  intercolumnialion  are  both  increased 
in  the  same  proportion;  the  uhjecliun,  however,  only 
applies  to  the  apparent  strengih,  for  the  intercolunmia- 
lioos  are  proporUonal  to  Uie  diameters  of  Ute  columns 


Digitized  by 


ARCHITECTURE. 


311 


Arelitee-  simply,  while  the  real  slrength  of  the  columns  in  siip- 
iw.  porting  »ncuml>cnl  wei^ht^.  are  proportional  lo  the 
tq'iarcs  of  their  diameters,  whidi  is  a higher  ratio  than 
the  former,  as  that  author  admits.  (See  Qwilt's  edition 
of  Sir  W.  Chamliers’s  ^rthUfcturf,  vol.  U.  p.  268.)  A 
more  serious  defect  wovild  arise  from  the  increase  of  the 
intercolumniaiions,  w'«.  that  the  architrave  over  the  in- 
terval would  become  weaker,  and,  in  order  to  remedy 
this  evil,  U would  be  nci'cssary  to  pvc  proportional 
thickness  to  that  part  of  the  entablature. 

It  is  probable,  a*  Sir  W.  Chambers  supposes,  that 
Vitruvius  Intended  the  five  intercolumniations  meu- 
t»one<l  in  his  llld  Book,  to  be  applied  only  to  the  Ionic 
and  Corinthian  Orders,  which,  according  to  him,  ditfer 
only  in  their  capitals  ; for,  in  the  Illd  and  Vllih  Chap- 
ters of  the  iVth  Book,  he  establishes  other  intervals  for 
the  Tuscan  and  Doric  Ortlcrs,  regulating  the  latter  by 
the  triglyphs,  of  which  there  were  generally  two  over 
each  intercolumniallon  ; the  monotriglyph  and  ar«oslyle 
interval  being  only  used  in  cases  of  neceswity. 

U^iul  A regard  to  the  first  principles  of  Architecture  would 
heights  of  suppose  that,  in  the  same  story  of  a building 

»ll  tfi®  columns  should  be  of  equal  height ; but  the  in- 
•(oryofs  equality  of  the  ground,  or  the  different  levels  of  the 
hatUiog-  parts  of  the  roof  have  prevented  the  Ancients  from  ad- 
hering always  to  this  rule.  Pedestals  were  resorted  Id 
in  order  to  correct  the  fiirmcr  inequality,  anti  bring  the 
bases  of  all  the  columns  on  the  same  floor  to  the  same 
horizontal  plane,  but  no  remedy  could  be  found  f«»r  the 
other,  and  the  columns  were  rawle  of  different  heights. 

In  the  Propyfeum  at  Athens,  the  columns  of  the  ex- 
terior portico  are  lower  than  those  in  the  vestibule ; the 
former  are  of  (he  Doric,  and  the  latter  of  the  Ionic 
Order.  In  the  ruins  of  Balbec  there  is  a contrary  ex- 
ample, for  the  columns  in  the  front  of  the  portico  are 
higher  than  those  within ; and  a remarkable  case,  in 
which  the  entablature  of  a line  of  columns  has  been 
made  to  rest,  at  one  extremity,  on  a corbel  attached  to 
the  shaft  of  a higher  column,  has  been  inenliuned  in 
•peaking  of  the  ruins  in  the  Decapolis. 


CHAPTER  VII. 

Omeral  Dewripfion  of  ihe  other  OrruzmcTi/a/  ParU  of 
Roman  Edifica. 

RofOEti  The  employment  of  pilasters  in  the  buildings  of  the 

pilatfcn.  Romans  was  very  general,  and  specimens  of  them  may 
be  seen  in  the  Pantheon,  the  Temple  of  Mars  the 
Avenger,  the  Baths  of  Dioclesiaii,  and  other  works; 
•nmetimes  they  were  attached  to  the  faces  of  walls,  and 
projected  but  a little  way  from  them,  as  in  the  interior 
fkceof  the  first-mentioned  building;  but  at  other  times 
they  formed  a sort  of  square  column,  having  the  same 
kind  of  bases  and  capitals,  and  having  the  diminutions 
of  their  shafts  and  all  their  other  proportions  nearly 
identical  with  those  of  the  round  columns  which  belong 
to  the  same  Order,  as  in  the  porticos  of  the  Pantheon 
and  of  Mars  the  Avenger. 

In  these  buildings  (he  pilasters  are  of  the  Corinthian 
Order;  of  the  Ionic  OHer,  the  Baths  of  Dioclesian 
afford  one  example.  The  height  of  this  pilaster  is 
equal  to  6.5  times  its  breadth  ; the  shall  is  made  with- 
out diminution  contrary  to  the  general  practice,  and 
each  face  is  furrowed  by  five  channels  with  vertical 


fillets  between  Uicm;  between  the  volutes  of  the  capital  Pin  II. 
the  plan  of  the  ovolu  forms  an  arc  of  a circle,  and  lids 
member  is  sculptured  with  oves  and  darts  as  usual ; the 
base  and  capital  are  each  equal  in  heigiit  to  about  half 
a diameter,  and  Uie  former  is  of  the  Attic  kind.  The 
height  of  the  whole  entablature  is  equal  to  1.8  times 
the  breadth  of  the  pilaster,  or  lo  ^ of  its  height.  Tlie 
architrave  is  divided  into  three  faei®,  the  frize  is  swelled 
in  a cylindrical  form,  and  there  are  dentels  in  the  cor- 
nice. 'Die  Greek  antie  differed  from  the  Roman  pilas- 
ters in  being  always  placed  at  (he  extremities  of  walls, 
from  which  they  projected  but  little,  in  having  no  dimi- 
nution of  shaft,  and  mouldings  quite  difTcrcul  from  those 
of  the  columns  with  which  they  were  connected  in  the 
same  building. 

In  the  ancient  Grecian  Architecture,  pedestals  were  p«d«ul». 
not  employed  as  supports  of  columns,  but  in  Roman 
Architecture  they  enter  as  an  important  feature  and 
were  often  highly  embelliHhed.  The  principal  part  of  a 
pedestal  is  a dado  or  die,  in  the  form  of  a recUingiilar 
parallelopiped,  and  either  plain  or  ornamented  with 
sculpture;  this  is  crowned  by  a comice  consisting  of  an 
alternation  of  plain  facis  and  curvilinear  mouldings, 
generally  cymatia  ; and  under  it  is  abase  composed,  in 
most  cases,  of  a torus  moulding  with  an  inverted  cyma- 
tiiim  above;  the  whole  rests  upon  a plain  plinth.  The 
mouldings  Imth  of  the  base  and  comice  are  more  nume- 
rous in  proportion  to  (1®  richness  of  the  Order,  though 
this  rule  is  not  universal ; in  the  Arch  of  Severus,  fur 
example,  the  dados  of  the  pedestals  are  plain  and  the 
mouldings  are  few,  thou^  the  columns  are  of  the 
Composite  Order. 

The  dimensions  of  the  Roman  pedestals  are  various, 
bui.  by  taking  a mean  of  those  employed  in  the 
Triumphal  Arches,  we  find  the  beiglil  of  the  dado  to  be 
e<pial  to  2.41  diameters  of  the  column,  and  its  breadth, 

1.41  diameter,  or  nearly  the  same  as  the  length  of  each 
side  of  the  plinth  of  the  column.  The  height  of  the 
comice  is  0.45  diameter,  and  Its  projection  from  the 
face  of  the  dado,  0.35  diameter.  The  height  of  the  ba.se, 
not  including  (he  plinth,  is  0.5  diameter,  and  its  pro- 
jection 0.41  diameter;  and  when  the  plinth  rests  im- 
mediately on  the  ground,  its  heiglit  is  equal  to  about 
half  a diameter ; so  that  the  whole  height  of  the  pedea- 
tal,  in  the  Roman  examples,  may  be  considered  equal 
to  3.86  diameters,  or  lo  more  than  ooc<lhird  of  the 
height  of  the  column. 

A stylohata  is  a sort  of  general  pedestal  serving  fiir 
vbc  support  of  a whole  range  of  columns  and  its  profile 
in  die  same  as  that  of  a single  pedestal ; under  each 
column  in  the  range  the  stylobate  is  generally  broken 
so  that  its  face  projects  a little  forward,  and  this  gives 
to  the  whole  the  appearance  of  a Dumber  of  pedestals 
connected  together  by  low  walls. 

Equal  attention  seems  to  have  been  paid  by  the  An- 
cients to  the  apparent  form  of  a stylobata  and  of  the 
shafis  of  columns ; for  Vitruvius  directs  (book  in.  ch.  Hi.) 
that  the  upper  surface  of  the  former  should  be  raised 
higher  in  the  middle  than  at  (he  extremities,  in  order  to 
correct  the  optical  deception  which  causes  a long  line, 
when  perfectly  horizontal,  to  appear  lowest  in  the  mid- 
dle, as  it  causes  the  sides  of  a conical  shaft  to  a.ssume  a 
concave  figure.  Small  pedestals  were  sometimes  placed 
over  the  walls,  one  at  each  angle  of  a building,  with 
tbeir  upper  surfaces  above  the  sloping  sides  of  the  roof; 
and  a similar  one  on  the  apex  of  (he  pediment;  these, 
which  were  called  acroteria,  were  probably  intended  for 
2 82 
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ArchitM*  the  support  of  slaUies ; thej  were  ornamented  with  a 
tvr«.  moulding;  above,  and  VUnivius  preacribea  that  the  top# 
of  tlioae  at  0»e  angles  should  ^ in  a horizontal  plane 
paania^  through  the  middle  of  the  tympanum,  and  that 
the  height  of  the  acrotcrion  at  the  vertex  should  exceed 
that  of  the  others  by  about  one*eighth, 

Arahe*.  *n)e  arches  built  by  the  Romana,  both  for  th«r  bridges 
and  to  serve  as  apertures  in  buildings  erected  on 
land,  were  almost  invariably  semicircular,  and  were 
formed  either  of  plain  voussoirs,  as  in  the  Theatre  of 
Marcellus;  or.  as  in  the  arcades  of  the  (.’olossenm, 
the  exterior  front  of  the  arch  was  divided  into  fads, 
and  ornamented  with  mouldings  resembling  those  on 
the  horizontal  architrave  of  a building,  and  hence 
called  an  orchivoU.  The  arches  which  cover  the  aper* 
tores  in  Roman  works  are,  in  almost  every  case,  made 
to  rise  from  the  upper  surface  of  a sort  of  cornice,  or 
impost,  in  the  wall  on  each  side  ; but,  in  the  decline  of 
Art,  we  find  that  some  ill-founded  perception  of  beauty, 
or  some  vain  attempt  to  excite  admiration  by  an  appear* 
ance  of  boldness,  led  to  the  practice  of  making  ttiem 
spring  from  the  capitals  of  columns,  or  from  the  extre- 
mities of  the  horizontal  entablature  placed  over  a 
colonnade,  the  entablature  being  interrupted  under  the 
arch.  Such  caprices  exist  in  the  Architecture  of  the 
Roman  Baths  and  in  the  Palace  of  Dioclesian ; from 
whence  they  were  copied  in  the  edifices  of  Europe  itt 
later  times,  and  became  the  origin  of  u style  unknown 
to  the  ancient  artists  of  Greece  and  Rome. 

In  the  latrr  Ages  of  the  Empire,  when  small  and 
slender  columns  were  employed  for  the  support  of 
arches,  a practice  arose  of  increasing  the  projection  of 
the  capitals  in  order  to  aflbrd  room  for  the  foot  of  the 
archivolt  on  each  side : and  the  iiitrados  of  the  latter 
coming  over  Ihe  lateral  extremity  of  the  capital  caused 
the  breadth  of  the  aperture  to  be  less  than  the  interco* 
lumnialiun  ; and  this  is  one  of  the  distinguishiog  fea* 
tures  of  the  arcades  in  the  Ecclesiastical  edifices  of  the 
time  of  Constantine,  and  in  the  buildings  derived  from 
them. 

In  the  Theatres  and  Amphitheatres  of  the  Romans, 
and  in  their  Triumphal  Monuments,  the  arches  are  im- 
portant features  ; and  by  taking  a mean  of  the  dimen- 
sions in  several  examples,  wc  And  that  the  proportion 
between  the  height  and  breadth  of  an  aperture  covered 
in  this  manner  is  nearly  as  two  to  one;  consequently 
the  height  of  the  top  of  the  impost  from  the  foot  of  the 
aperture  ia  equal  to  three-fourths  of  the  height  of  the 
whole  aperture.  The  inlrados  and  extrados  ofthe  vous- 
soirs  of  an  arch  were  originally  made  conceniric  with 
each  other,  but  it  has  been  observed  that  afler  the  lime 
of  Vespasian,  the  voussuir  at  the  foot  of  the  arch  was 
frequently  made  the  longest,  and  the  others  diminished 
ill  Icngtli  gradually  to  that  at  the  ve(tcx.  Where  great 
weight  was  to  be  supported  several  courses  of  voussoirs 
were  placed  one  above  another,  and  their  joints,  in  all 
the  courses,  united  in  lines  tending  to  the  centre  of  the 
arch. 

Impost-  An  impost,  we  have  said,  is  a sort  of  comice  forming 
the  ornament  of  the  tops  of  piers  which  are  connected 
by  arches,  and  resembling,  generally,  the  crowning 
member  of  a pedestal.  At  a small  distance  below  the 
mouldings  of  the  impost  is  an  astragal  and  fillet,  the 
interval  between  which  and  the  lowest  part  of  the 
mouldings  is  frequently  plain,  but  sometimes  it  is  orna- 
mented witli  sculpture,  and  constitutes  a sort  of  hypo- 
trachclion ; these  mouldings  give  to  the  whole  pier  the 


appearance  of  a broad  pilaster  of  which  the  impoai  la  Part  il. 
the  capital. 

The  impost  of  the  great  Arch  of  ConstanUne  has  a 
corona  with  modilloos  and  dentels,  like  the  regular 
cornice  of  a building;  and  that  of  the  great  Ar^  of 
Severus  is  ornamented  with  dentels,  but  has  no  modil- 
lons.  By  a mean  of  the  dimensions,  iu  several  examples, 
it  appears  that  the  height  of  all  the  mouldings  of  the 
impost,  including  the  hypotraclicHon,  is  of  the  span 
of  the  arch,  or  of  the  height  of  the  pier,  and  the  pro- 

jection of  its  upper  moulding  is  ^ of  the  same  span. 

When  the  piers  of  an  arcade  are  ornamented  with  at- 
tached columns  the  projection  of  the  imposts  from  the 
face  of  the  wall  is  not  permitted  to  exceed  that  of  the 
centres  of  the  columns,  lest  the  mouldings  should  inter- 
fere too  much  with  the  vertical  lines  produced  by  the 
surfaces  of  the  columns. 

llie  ornaments  of  archivolts  appear  to  have  been  de-  ArchivoUi 
rived  from  those  of  the  architrave  in  a horizontal  enta- 
blature, the  fronts  of  the  arch  stones  being  broken  into 
two  or  more  conceniric  facie,  and  terminated  at  the 
extrados  by  a cymatiiim  and  fillet;  and  as  the  facie  of 
an  architrave  in  geneml  incline  forward,  so  also  in  the 
archivuks,  the  upper  extremities  of  the  facie  project 
further  from  the  (see  of  the  wail  than  the  lower,  la  the 
Doric  and  Ionic  Orders  of  the  Colosseum,  the  divisions 
which  separate  the  lacie  are  plain  chamfers ; but  in  most 
of  the  Triumphal  Arches  those  divisions  are  formed  in 
mouldings,  generally  astragals,  either  cut  in  beads  or 
ornamented  with  foliage;  the  cymatium  above  the  ex- 
terior fuciae  is  also  sculptured  in  a similar  way.  The 
intradoB  of  the  arch  spring  from  a point  vertically  over 
the  side  of  the  pier ; and  by  a mean  of  several  examples 
we  fitul  the  breadth  of  the  archivolt  ia  equal  to  of  the 
span  of  the  arch. 

In  the  generality  of  the  Roman  buildings  we  find  that  Psdincat. 
the  height  of  the  apex  of  the  pediment  above  the  top  of 
the  horizontal  cornice,  is  one-fifth  of  the  whole  length 
of  that  cornice  in  the  frontof  the  building ; which  makes 
the  angle  of  incliimlion  of  the  rafters  to  the  horizon 
^ual  to  2!^  49' ; in  the  Grecian  building  the  angle  of 
inclination  was  found  to  be  about  12°  40.  The  surface 
of  the  tympanum  is  in  a vertical  plane  coinciding  with 
the  face  of  the  architrave.  The  corona  of  the  inclining 
sides  of  the  pediment  is  like  that  over  the  columns,  and  it 
is  surmounted  by  a cymatium  the  height  of  which  is  nearly 
the  same  as  that  of  the  curuna.  ThU  cymatium  does 
not  occur  over  the  horizontal  comice  of  the  pediment, 
but  is  generally  continued,  in  Roman  buildings,  over 
the  entablature  of  Uie  flanks  ; and  on  this  account  we 
have,  in  describing  the  Roman  Orders,  included  the 
height  of  the  cymatium  in  that  of  the  comice  : the  case 
was  different  with  tlie  Grecian  Orders,  for  in  them, 
generally,  a horizontal  cymaUum  over  the  comice  of  the 
flank  of  a building  either  had  not  been  formed,  or  had 
been  subsequently  destroyed,  so  that  its  dimensions 
could  not  often  be  ascertained. 

The  circular  and  polygonal  buildings  of  the  Greeks  Domes 
have  been  shown  to  be  covered  by  roofs  of  solid  stone; 
but  the  Roman  domes  are  formed  of  bricks,  or  pumice 
stones  of  small  ditnensions  ; and  the  Pantheon  is  the 
earliest  edifice  of  the  kind  of  wliich  we  have  any  know- 
ledge, though  it  is  not  Hkeiy  that  a work  of  such  mag- 
nitude should  have  been  the  first  of  the  kind.  In 
building  it,  the  lateral  pressure  round  the  base,  which 
arises  from  the  weight,  must  have  been  appreciated, 
since  we  find  it  is  resisted  by  making  the  lower  courses 
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Arcbiiec*  of  vouuoin  thicker  than  the  others,  and  by  disposing 
tvra.  several  horizontal  couraes  of  materials  round  the  eile- 
rior  of  the  foot  of  the  dome;  the  medianical  conditions 
of  its  stability,  also,  must  have  been  known  and  dis- 
tinguished from  those  of  the  stability  of  a cylindrical 
vault ; since  an  a|)erture  is  left  at  the  vertex  which,  if 
alteinpted  in  a vault  of  the  latter  description,  would 
have  rendered  it  incapable  of  supporting  itself  for  a 
moment 

The  domes  which  serve  as  coverings  to  Roman  Tem- 
ples or  Tombs  may  be  considered  aa  funning,  univer- 
sally, segments  of  spheres ; yet  one  example  remains 
in  which  a vertical  section  of  the  dome  presents  the  ap- 
pearance of  two  arcs  of  circles  meeting  in  a point  over 
the  centre ; thin  is  the  brick  Temple,  said  to  be  of  Pro- 
serpine, on  the  Lake  Avemus.  Its  plan  » octagonal 
on  the  exterior,  but  within,  circular,  and  the  beds  the 
courses  forming  the  dome  are  horizontal : the  figure  of 
the  latter  certainly  differs  but  little  from  a hemisphere, 
and  it  might  be  supposed  that  some  partial  sinking  of 
the  materials  had  given  it  the  point^  form ; but  we 
learn  that  no  such  failure  is  visible,  and  that  the  work 
is  undoubtedly  of  Roman  execution. 

Niche*.  Niches  or  recesses  were,  generally,  formed  in  the  in- 
terior of  Roman  buildings,  particularly  of  Temples  and 
Baths  ; those  of  smaller  dimensions  serving  to  contain 
statues,  and  the  greater  intended  as  oratories,  orexedrse, 
in  which  persons  might  retire  for  conversation  apart  from 
the  rest  of  the  company.  In  almost  every  case  they 
were  halfcylinders,  terminated  above  by  vaults  in  the 
form  of  quadrants  nf  spheres;  though,  occasionally, 
they  wese  rectangular  on  the  plan,  and  then  their  cover- 
ing was  hemicylindrical.  The  decorations  of  recesses, 
when  the  latter  were  small,  resembled  those  about  doors 
or  windows ; and.  when  large,  the  principal  ornaments 
of  the  interior  of  the  building  were  continued  or  repealed 
within  them. 

CMpM  In  the  ruins  of  Palmyra  have  been  found  examples  of 

cu7umcn.  columns  coupled  together,  with  two  sides  of  their  plinths 
nearly  in  contact,  and  the  intervals  of  the  pairs  of 
columns  equal  to  between  three  and  four  diameters. 
Hence  it  has  been  concluded  that  this  practice  was 
not  unknown  to  the  Ancients,  though  nothing  of  the 
kind  has  been  found  in  any  Grecian  building;  and 
no  other  ancient  example  of  coupled  columns  exists, 
except  in  the  Temple,  called  of  Bacchus,  at  Home ; and 
in  this  building,  which,  as  has  been  described,  is  cir- 
cular, the  columns  are  coupled  in  the  direction  of  the 
radii.  In  such  a situation  as  this,  the  coupled  columns 
are  not  destitute  of  utility,  because  they  serve  for  the 
lupjtorl  of  a roof,  and  have  a lighter  api>earance  than 
tingle  columns  of  an  adequate  bulk.  But  when  columns 
support  an  entablature  on  the  exterior  of  a building, 
the  reason  of  coupling  them  must  have  been  to  gain 
Urge  intervals  opposite  to  doorways  and  windows ; and  it 
may  have  been  supposed  that,  by  so  doing,  equal  strength 
mi^t  be  obtained  with  greater  extent  of  intercolumnia- 
tion  between  the  pairs,  than  single  columns  would 
afford.  This,  however,  does  not  appear  to  be  just ; for, 
though  the  number  of  points  of  support  may  be  equal 
whether  the  columns  be  single  nr  double,  yet,  bringing 
some  of  the  columns  nearer  leather  in  order  to  in- 
crease the  intervals  of  others,  will  cause  the  entablature 
over  the  greater  intervals  to  be  weakened  in  proportion 
to  that  increase. 

In  the  Temple  at  Palmyra,  and  in  a peribolus  at 
Ojerash,  two  columns  are  joined  together  by  their 
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shafU  ; these  are,  |>crhaps  the  only  ancient  examples  Pan  II. 
now  in  existence  of  that  practice.  But  they  are  sufficient 
to  show  that  the  clustered  columns,  which  afterwards 
became  such  an  important  feature  in  buildings,  were  not 
unknown  to  the  Romans ; and  may  have  been  oAen  exe- 
cuted by  them,  though  the  edifices  thus  ornamented  may 
have  been  destroyed. 

The  great  examples  which  the  colonnades  of  the  Orci«rv«i»> 
Roman  Temples  and  Fora  would  have  exhibited,  of  pericnpoied 
Orders  superimposed  on  each  other,  are  so  completely  ®®j^***^ 
ruined,  that  we  are  compelled  to  draw  the  few  notions^  *'* 
we  can  obtain  respecting  the  rules  of  their  construction 
from  the  writings  of  Vitruvius,  and  from  the  columns  on 
the  exterior  of  the  Theatre  of  Marcellus  aud  of  the  Am- 
phitheatre of  Vespasian. 

According  to  Vitruvius  (chap.  I book  v.)  the  follow- 
ing rules  should  be  observeil.  The  lower  Order  of 
columns  should  be  higher  than  Uie  Onler  next  abr»ve 
by  one-fourth ; and  the  height  of  Uic  secoinl  Order,  if 
there  are  nnnre  than  two,  should  exceed  that  of  the  third 
in  the  same  ratio ; by  which  the  height  of  the  third 
Order  will  only  be  equal  to  -^g  of  the  lowest ; the  height 
of  the  podium,  nr  continued  pedestal,  which,  in  each 
Order,  supports  the  columns,  should  also  diminish  up- 
ward in  the  same  proportion.  Hut  there  would  be  this 
inconvenience  altemling  an  adherence  to  these  rules, 
rts.  that  the  smallness  of  the  diameters  of  (he  upper 
columns,  caused  by  (he  diminished  length  of  shafi.  will 
render  the  intercolumriiations  of  the  upper  Orders  too 
g^eat ; for  if  the  iiite>xrolumnialion  of  the  lowest  Onler 
is  equal  to  three  diameters,  that  of  the  second  Order 
will  be  4^  diameters,  and  that  of  (he  third  will  be  6|,  dia- 
meters, contrary  to  the  precepts  of  Vitruvius  himselfwith 
respect  to  (he  intercolmnniations. 

Such  an  inconvenience  could  not  have  escaped  the 
notice  of  an  Architect  who  hed  actually  designed  an  edi- 
fice in  which  two  or  mure  Orders  were  placed  one  on 
another  ; and  accordingly,  in  the  Theatre  ofMarcellug, 
and  in  the  Colosseum,  we  find  that  the  columns  in  the 
upper  Orders  have  nearly  the  same  height  and  diameter 
as  those  of  the  lower  Order;  and,  consequently,  the 
intercolumnialions  in  all  the  Orders  remain  nearly  the 
same. 

In  these  buildings  we  remark,  (hat  the  strongest  Order 
is  placed  below,  and  the  others  increase  in  delicacy  up- 
ward ; a method  of  construction  which  is  perfectly  jus- 
tified by  the  consideration  that  the  strength  of  Indies 
should  be  proportional  to  the  weiglit  they  have  to  sup- 
port; and  that  those  which  have  the  least  weight  lo 
support  should  be  the  most  ornamented,  provided  their 
height  above  the  eye  is  t»ot  so  great  as  to  prevent  Uic 
ornaments  from  being  seen. 

The  first  principles  of  stability  teach  us  that  (he  axes 
of  the  upper  aud  lower  Onlers  nf  columns  should  l>e 
vertically  coinciderti ; yet  this  mie  wa.s  violated  in  the 
interior  of  the  Pantheon,  where  the  pilasters  of  the 
upper  Order  stood  over  the  intervals  of  those  below ; 
and  in  (he  portico  of  the  Temple  of  the  .Sun,  at  Pal- 
myra, where  two  columns  stand  over  the  aperture  of  a 
doorway.  Many  similar  improprieties  in  the  practice 
of  the  Ancients  are  mentioned  by  Serlio. 

The  Greeks  and  Romans  had  a great  propensity  to  Gfr>:fc 
embeliuth  their  Architectural  works  with  sculpture  and  scuSpium 
painting;  and  the  edifices  of  the  Romans  are  parlicu- 
larly  distinguished  by  an  unsparing  application  of  the 
chisel : every  pari  susceptible  of  ornoinent  being  often 
entirely  covered  with  representations  of  foliage,  animala, 
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ArrMtcc*  or  historical  subjects.  But  the  embellishments  of  the 
tiire.  (irecian,  Ihoiigb  less  pmfuseW  bestowed  than  those  of 
the  Roman  buiMin^s,  nlmost  invariably  exhibit  a supe- 
riority of  taste  in  the  design,  nnd  of  skill  in  the  execu- 
tion; and  it  is  in  the  sculpture  of  the  later  work*  of 
the  Romans  thot  the  decline  of  Art  is  particularly  ob* 
senrsble. 

Sculptured  Roman  examples,  the  shafU  of  the  columns, 

or**^ii  thouiph  sometimes  plain,  are  in  p^eneral  fluted,  and  some 
oftRoniin  are  even  covered  with  sctilptured  foliai^ ; in  the  first 
eotuian*.  usually  formed  of  a differciii  material  from 

the  bases  and  capilals,  in  order  to  produce  a variety 
which  may  compensate  for  the  nnnt  of  other  ornament. 
The  shafts  of  the  columns  of  Trajan  and  of  Anionine  are 
covered  with  fi}fures  in  the  directions  of  spiral  lines 
round  them,  from  bottom  to  top.  Besides  the  constant 
ornaments  of  the  capitals  of  columns,  we  also,  occasion- 
ally, find  (he  moulding:*  of  the  bases,  and  even  the  faces 
of  the  plinths,  omnmenled  with  guilloches,  or  with  foli- 
age, in  single  leaves,  in  bundles,  in  scrolls,  or  in  fes- 
toons. In  the  Temple  of  Augustus  at  Mylas&a,  the 
ba.ses  of  the  columns  are  ornamented  above  the  plinths 
with  foliage,  which  gives  to  the  shafi  the  appearance  of 
standing  on  the  mot  of  the  plant,  like  (he  columns  in 
some  of  the  Egv'ptian  buildings.  Similar,  but  richer 
foliage,  is  cut  above  the  mouldings  of  the  bases  of  co- 
lumns in  the  Baths  at  Nisniee,  aud  iu  the  Baptisterium 
of  Constantine. 

oil  Uie  frir*,  Tlie  frizes  of  the  Roman  entablatures  are  distin- 
guished by  some  of  the  best  specimens  of  ornamental 
sculpture,  lu  the  Temples  of  Vesta,  at  Tivoli,  and  of 
Jupiter  Tonann,  at  Rome,  this  member  is  adorned  with 
ox-heads,  having  in  the  intervals  festoons  of  flowers,  or 
axes  and  vases,  which  are  evidently  intended  to  repre- 
sent the  accompaniments  of  a sacrifice ; and  in  the 
Triumphal  Arch  of  Titus,  the  same  are  expressed  in  a 
more  elaborate  manner  by  the  entire  figures  of  the 
animal,  and  of  the  persons  concerned  in  that  rite.  In 
the  Temple  of  Antoninus  and  Faustina,  at  Rome,  and 
of  .ifisculapius,  at  Spulatro,  arc  representations  of  grif- 
fins and  vases;  in  the  entablature  of  Nero  are  large 
scrolls  of  (ho  richest  foliage,  the  execution  of  which  is 
eqtiul  to  that  of  the  Grecian  sculpture  in  its  best  time  ; 
and  at  Palmyra  and  Balbec,  the  frizes  are  ornamented 
wiUi  Eagles,  Cupids,  and  other  figures,  having  festoons  of 
flowers  between  them.  It  must  be  added  that  sometimes 


inferior  surface  of  the  corona,  in  the  intervals  of  the  p^rt  II. 
modillons,  is  commonly  ornamented  with  square  panels 
of  small  de|Hh  having  o rose  in  the  centre  of  each  ; at 
other  limes,  though  rarely,  (he  soffit  is  plain.  The  in* 
ferior  surface  of  a nv>dillon  is,  generally,  ornamented 
with  a leaf  resembling  one  of  those  in  tlie  Corinthian 
capital. 

But  Uie  sculpturetl  ornaments  on  the  ceilings  of  vn  tKt 
buildings  present  the  finest  examples  of  elaborate  work-  ceiling  of 
manship.  The  general  manner  of  ornamenting  these 
parts  of  an  edifice  was  by  a system  of  panelling  in  cir- 
cular, polygonal,  or  rhomboidal  forms,  though,  occasion- 
ally, the  ornaments  were  executed  in  reliefi  From 
fragments  of  the  vaulting  which  once  roofed  the  Tem- 
ple of  Venus  at  Rome,  it  appears  that  ita  surface  waa 
covered  with  square  and  riiomboidal  panels,  deeply 
sunk,  with  ornamented  sides,  and  with  a rote  in  the 
centre;  In  the  intervals  between  the  panels  are  bands 
of  gtiiiloches  crossing  each  other  at  right  angles,  and 
having  rosei  at  their  intersections.  The  interior  of  the 
dome  of  the  Pantheon  is  occupied  by  square,  sunk 
panels  in  horizontal  courses;  and,  in  a similar  way.  the 
soffits  of  the  niches  and  the  ceilings  of  triumphal  arches 
arc  ornamented.  The  ceilings  of  the  Temples  at  Balbec 
and  Palmyra  are  profusely  decorated  with  panels  of  cir- 
cular and  polygonal  forms,  the  interiors  of  which  are 
filled  with  figures,  and  the  margins  are  enriched  with 
fretwork  or  elegant  foliage. 

Tlie  paintings  on  Uie  ceilings  of  the  Roman  Baths  are  on 

in  general  remarkable  for  elegance  of  design,  and  are  cciUi'e« 
disposed  in  square  compartments  about  the  centre,  or**^ 
along  the  margins  of  the  apertments ; they  qonsist  of 
representalioiu  of  divinities  and  human  beings  ; of  birds, 
be^ta,  griffins,  and  centaurs ; of  medallions,  and  an 
endless  variety  of  foliage  in  festoons.  The  sides  of 
rooms  were  ornamented  with  perspective  represenla- 
tions  of  slender  shafts,  like  rods,  supporting  li^t  enta- 
blatures, or  canopies  with  circular  or  triangular  pedi- 
ments above : among  these  are  representations  of  sta- 
tues. tripods,  and  vases,  with  drapery  and  foliage  in 
festoons,  and  in  some  places  are  views  of  ganiens.  The 
Baths  of  Titus  and  those  at  Herculaneum  afford  great 
abundance  of  these  paintings. 


the  frize  is  filled  with  inscriptions,  and,  in  a few  ca.ses, 
these  are  contained  in  a tablet  which  occupies  the  height 
of  both  frize  and  architrave. 

on  ilw  tot  jn  the  soffit  of  the  architrave  between  every  two  co- 

,.j“  " lumus  is  generally  a rectangular  sunk  panel,  either  plain, 
or  having  the  interior  occupied  by  fretwork,  and  some- 
times BuiToiinded  by  a guilloche,  a.s  in  the  Temple  of 
Antoninus  and  Faustina.  In  the  ceiling,  between  the 
entablature  of  a peristyle  and  that  of  the  wall  of  a 
building,  are  usually  square  panels  formed  in  two  or 
more  depths,  so  that  the  sides  have  the  appearance  of 
inverted  steps ; tliese  sides  are  nsually  sculptured  with 
oves,  and  the  panel  itself  is  ornament^  with  an  elegant 
cluster  of  foliage  in  the  form  of  a rose.  Sometimes  be- 
tween every  two  such  panels  is  a plain  square,  sur- 
rounded by  a rich  fret  in  reliefi  as  in  the  Temple  of 
Mars  the  Avenger.  In  circular  buildings  two  of  the 
sides  of  each  panel  are  in  the  direction  of  radii  from  the 
axis  of  (he  building,  the  other  two  are  arcs  of  circles 
concentric  with  the  face  of  the  entablature,  of  which  the 
Temple  of  Vesta,  at  Tivoli,  affords  an  example.  Hie 


CHAPTER  VIII. 

Pradice  of  Roman  Buitding, 

The  mouldings  used  in  the  Roman  Architecture  are  Manner  ot 
mostly  of  the  same  denominations  as  those  in  the 
Grecian,  but  the  profiles  aud  elevations  of  the  first  ore 
formed  by  arcs  of  circles,  whereas  the  latter  are  portions 
of  conic  sections.  See  pi.  U. 

The  torus  and  astragal  are  both  semicircles,  the  dia- 
meters of  which  are  equal  to  the  height  of  tlie  moulding, 
and  they  only  differ  from  each  other  in  their  magnitude. 

The  ovolo  is  a quadrant  of  a circle,  the  convex  surface 
of  which  is  outward ; its  semidiameter  is  equal  to  the 
height  of  the  moulding,  and  its  centre  is  in  a horizontal 
plane  passing  through  the  upper  extremity.  This  mould- 
ing generally  occupies  the  place  of  the  echinus  iu  the 
Grecian  Architecture. 

The  cavetlo  is  described  in  the  same  way,  being  also 
a quadrant  of  a drclc,  but  its  concave  surface  is  outward, 
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Archit<«*  and  its  centre  tn  a horisontal  plane  passing  through 
the  lower  extremity. 

The  apophygis,  if  it  is  a quadrant  of  a circle,  is  also 
described  in  the  same  manner  as  the  former  mouldings, 
but  it,  generally,  does  nut  exceed  an  arc  of  60  degrees; 
in  which  case  the  centre  is  at  (he  eertex  of  an  equilateral 
triangle  formed  on  a line  joining  the  two  given  points 
through  which  the  ctirve  is  to  pass  ; it  is  necessary, 
however,  that  the  centre  should  be  in  a horizotilal  plane 
passing  through  the  column  in  the  place  where  the 
apophygis  joins  the  shaft,  otherwise  the  profile  of  the 
column  will  ap(>ear  brf>ken  at  that  place. 

The  cima  recta  may  be  described  by  dividing  the  line 
joining  the  extremiiies  of  the  fillets  above  and  below  in 
two  equal  parts  by  a line  parallel  to  the  fillets  and  de- 
acribing  a quadrant  of  a circle  on  each  half,  cm  contrary 
sides  of  the  first  line ; the  centres  for  describing  the 
quadrants  will  be  in  the  second  line ; and  this  constniC' 
Uon  supposes  that  the  projection  of  one  fillet  beyuiHl  the 
other  is  equal  to  the  height  of  the  curvilinear  moulding. 

The  Bcotia  is  sometimes  described  by  joining  the  ex. 
tremities,  a b,  of  the  fillets  above  and  below  ; (see  pi. 
I.  fig.  9.)  and  upon  a A.  as  a diameter,  describing  a 
semicircle,  in  which  case  the  upper  surface  of  the  lower 
fillet  is  rendered  a little  concave  ; but  usually  the  scolia 
conaiats  of  portions  of  two  circles,  which  may  be  de- 
scribed in  the  following  manner.  Draw  the  indefinite 
lines  6 m and  a n parallel  (o  the  axis  of  the  column  ; 
upon  a 6 describe  a semicircle  as  before,  and  draw  b c, 
making  the  angle  m 6 c = 60  degrees,  to  cut  the  semi- 
circle in  c ; lastly,  draw  c d,  making  the  angle  6 c d = 
60  degrees,  and  meeting  o n,  m fr,  in  c and  did  will 
be  the  centre  of  (he  arc  be,  and  e the  centre  of  the  arc 
ae;  and  these  area  form  the  scolia  required.  The 
curves  will  not  appear  broken  at  c,  because  a line  at  c, 
perpendicular  to  d c,  will  be  a tangent  to  both. 

The  Ionic  volute  is  an  ornament  which  is  required  to 
be  drawn  with  conriderable  exactness ; and  methods 
have  been  given  for  describing  it,  by  Vignola,  Sir  WiU 
liam  Chaml^rs,  and  Goldman,  on  the  supposition  that 
the  spirals  are  formed  by  the  union  of  several  circular 
ares.  The  rules  deliverwl  by  Goldman  seem  to  alTord 
the  most  elegant  form,  and  therefore  we  may  confine 
ourselves  to  them.  See  pi.  i.  figs.  7 aud  8. 

He  supposes  the  whole  height  A B of  the  volute  to 
be  divided  in  C,  in  the  ratio  of  9 to  7,  then  (he  point  C 
becomes  the  centre  of  the  volute ; about  this  point  a 
circle,  a 6,  is  described  with  a radius  equal  to  of  A B, 

and  this  forms  the  eye  of  (he  volute.  On  the  diameter 
a b,  he  takes  from  the  centre  C,  the  distances  C m,  C n, 
each  equal  to  one-fourth  of  a 6,  and  divides  each  of  these 
into  three  equal  parts  in  (he  points  o,  p,  q,  r ; on  m n.  o r, 
and  p q,  he  forms  squares,  and  produces  their  sides  inde- 
finitely, as  in  figure  7 ; then  m,  s,  t,  n.o,  r.  Ac.  become  tlie 
centra  for  describing  (he  several  quadrants  of  the  volute. 

Having  determined  the  breadth  A D of  the  ballheus 
or  listel  at  the  top  of  the  volute,  he  makes  A z equal  to 
half  the  side  of  the  square  tn,  and  joins  sC  ; through 
D,  he  draws  Dd  par^lel  to  A z,  and  divides  it  into 
three  eoual  parts ; he  then  makes  C m',  C </«  Cy/,  re- 
spectively equal  to  D d,  D r,  D/  and  sets  equal  spaces 
below  C.  and  forms  squares  on  mf  nf^</  tf ; the  an- 
gular points  of  these  squares  become  the  centres  for 
descriMng  the  interior  quadrants  of  the  volute. 

When  the  volutes  are  formed  obliquely  to  the  fa^e  of 
the  almcus,  as  are  those  of  the  Temple  of  Concord,  of 
the  angular  columns  in  the  Temple  of  Fortune  Virilis, 


and  those  in  the  capitals  of  the  Composite  Order,  the  M. 
spirals,  when  represented  on  paper,  become  portions  of 
elli|>ses  ; the  vertical  axes  of  the  ellipses,  that  is.  those 
which  coincide  in  direction  with  A B remain  of  the  some 
length  as  when  the  plones  of  the  volutes  arc  parallel  to 
the  face  of  the  abacu^f,  but  the  horizontal  axes  are  all 
diminished  in  the  ratio  of  radius  to  the  cosine  of  the 
angle  of  obliquity ; the  several  horizontal  axes  being 
thus  determined,  the  spirals  may  be  traced  by  the  usual 
rules  lor  describing  ellipses. 

Tlie  ornaments  in  (he  Corinthian  and  Composite 
capitals  muMt  be  (raced  by  hand ; and  it  will  be  only  ne- 
cessary to  observe  that  the  leaves  of  the  former  resemble 
those  of  the  laurel,  nr  of  the  olive ; those  ul  the  latter,  of 
the  acanthus,  or  of  parsley. 

Vitnivius  observes,  that  the  magnitudes  of  objects  Optied  imw 
should  be  changed  according  to  their  situation  with  re-  dificatio*  oF 
spect  to  the  eye;  and  it  can  be  conceived  that  this  must  ■ 
be  true,  when  some  of  the  projecting  meml>ers  might 
conceal  others  which,  from  their  essential  dmracler,  or 
their  embellishments,  ought  to  be  visible.  In  such  a 
case  wc  immediately  conclude  (hot  the  projection  should 
be  le&seued,  or  the  parts  above  and  below  should  l>e  in- 
creased in  height  beyond  the  quantities  assigned  by  the 
general  rules;  and  that  the  faces  which  are  usually  vet 
lical  should  be  made  with  their  upper  extremities  iu- 
clining  forward  or  backward,  in  order  to  cause  llieo)  to 
be  seen  tn  advantage.  For  the  same  reason  the  superior 
surfaces  of  mouldings  which  have  cotiKiderablc  projec- 
tion, instead  of  being  horizontal,  should  be  in  planes 
incliiiiug  upward  tow  ard'^  (he  face  of  the  building,  or  in 
the  form  of  a curve  concave  outwards ; as  U often  the 
case  with  the  fillet  between  the  architrave  and  frize. 

Such  deviations  fnjm  the  general  rules  arc  observed 
in  the  great  works  of  the  Romans ; but  it  is  necessary 
to  understand,  as  ha$t  been  observed  by  Newton,  tlte 
tmnslator  of  Vitruvius,  that  they  should  only  take  place 
when  the  object  U viewed  from  a situation  to  w hlch  the 
spectator  is  unaccustomed ; for,  in  most  ordinary  situ- 
ations, however  the  eye  may  be  elevated  above  or  de- 
pressed below  the  object,  the  mind  has  the  power  of 
rectifying  the  perceptions  produced  by  the  images  ac- 
tually transmitted  to  the  eye;  and  the  objects  appear, 
not  as  we  see  them,  but  as  we  have  found  them  to  be 
by  previous  experience. 

Id  the  Vth  chapter  of  his  1st  Book,  Vitruvius,  de-  Rulcufor 
scribing  the  building  of  walls,  says,  the  ground  is  to  l>e  the  (ntmda- 
dug  down  to,  and  even  into  the  solid  earth ; the  fouiida-  *'*’'’*- 
tioti  walls  to  be  thicker  than  those  which  are  built  above 
ground,  and  executed  in  the  firmest  manner.  Ami  in 
chap.  iii.  book  iii.  he  says,  the  slereobata,  or  the  walls 
above  ground,  on  wlik-b  the  columns  .stand,  are  to  be 
thicker  by  half  than  the  diameters  of  the  columns  them- 
selves. He  adds,  if  the  ground  is  soft  mid  marshy,  it 
must  be  excavated,  and  piles  of  scorched  wood  driven  tit 
very  close  together,  and  the  intervals  filled  with  channal. 

No  rule,  however,  is  given  by  Vitnivius  for  the  depth  of 
the  foundations  below  the  ground,  but  the  general  prac- 
tice of  the  Ancients  seems  to  have  been  to  make  it  equal 
to  one-sixth  of  the  whole  edifice.  He  recommends  to 
sink  the  wells,  cisterns,  and  dnuivs,  previously  to  laying 
the  foundations,  as  well  to  ascertain  the  nature  of  the 
ground,  as  to  supply  the  wants  of  the  inhahitaota. 

Besides  the  general  rule  that  the  thickness  of  a wall  Cincavt  os 
should  be  proportional  to  iho  inagnilude  of  the  edifice,  “f 
Vitruvius  direcia.  in  the  Xlth  cho|vter  of  his  Vlth  Book, 
that  buUresata  shonld  be  erected  in  front  of  the  founda- 
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Arfhit««-  tion'walln,  in  ortler  to  resist,  as  he  says,  the  espansion 
of  the  induded  earth  when  swollen  by  rain ; atnl  he 
directs  that  the  distance  between  every  two  should  be 
equal  to  the  depth  of  the  substructure  below  the  general 
level  of  the  ground.  T^eir  Uiickness  he  recommends 
to  be  the  same  as  that  of  the  foundation-wall ; their 
upper  extremities,  probably,  coincided  with  the  surface 
of  the  wall  at  the  level  of  the  ground,  and  their  lower 
extremities  projected  fnim  the  surface  of  the  wall  ns 
much  as  the  thickness  of  the  wall  itself.  He  also  pro- 
poses that  walls  should  be  built  as  high  as  the  level  of 
the  ground  within  the  interior  space,  and  disposed  in 
triangular  fonns  on  the  plan,  one  side  of  each  wall 
coinciding  with  the  interior  face  of  the  building  itself, 
the  better  to  enable  the  side  of  the  building  to  resist  tlie 
outward  pressure  of  the  included  earth. 

M«tho(U  of  The  ancient  Etruscan  or  I^lin  walls  were  constructed 
of  large,  square  masses  of  Mane  without  cement;  but 
during  the  existence  of  the  Republic,  this  method  of 
building  seems  to  have  given  way  to  the  formation  of 
what  was  called  the  incerfum  opus,  which  consisted  of 
small  stones  mixed  with  mortar;  and  specimens  of  it 
are  still  to  be  seen  in  the  Temples  ofVesta,  at  Tivoli,  of 
Fortune,  at  Preneste,  and  in  many  other  etiifioes  ; but 
Mr.  Ramage  observes,  that  this  species  of  work  must 
not  be  confounded  with  lliat  formed  of  large  stones  in 
the  shape  of  irregular  polygons,  as  may  be  seen  in  the 
walls  at  Cora,  Pnenesie,  and  other  ancient  cities  of 
Latium,  which  is  of  an  older  date.  The  Roman  em- 
pfreion  was  employed,  probably,  during  the  same  period ; 
It  wa.s  similar  to  that  of  the  same  name,  which  was  in 
use  among  the  Greeks;  but  seems  to  have  been  executed 
les.s  carefully,  the  rubl)le  stones  being  thrown  promis- 
cuously with  mortar  between  the  faces  of  the  wall ; and 
Vitruvius  justly  gives  the  preference  to  the  method  of 
the  Greeks.  To  these  succeeded  (he  rrticuUitum  opus, 
which  must  have  been  fashionable  in  the  lime  of  Vitru- 
vius ; it  was  composed  of  stones  or  bricks  made  in  the 
form  of  rectangulai  prisms,  and  disposed  with  their 
diagonals  in  vertical  and  horizontal  positions,  so  that 
the  face  of  the  wall  had  the  appearance  of  network. 
When  this  was  used,  bricks  or  rectangular  stones  in  ho- 
rizontal courses  were  employed  at  the  quoins,  or  angles 
of  (he  walls,  in  order  to  give  it  stability.  Vitruvius 
seems  to  consider  this  as  beautiful ; but  certainly  from 
the  oblique  pressures  which  the  bricks  must  have  exerted 
against  each  other,  in  consequence  of  (he  weight  of  the 
mass  above  them,  it  must  have  been  very  liable  to  give 
way.  and  perhaps  it  could  hardly  have  stood  a moment, 
but  fur  llic  cohesive  power  of  the  mortar.  This  species 
of  wall  is  said  by  Mr.  Ramage  to  have  continued  in 
fashion  till  the  time  of  Caracalla,  and  examples  oflt  are 
to  be  seen  in  the  Garden  of  Sallust,  near  the  Quirinal 
Hill,  and  in  the  Palace  of  Meesnas,  where  it  is  mixed 
promiscuously  with  brickwork. 

In  great  works,  like  the  towem  and  walls  of  towns,  we 
find  that  the  general  method  of  construction  was  to  dis- 
pose the  rubble  stones  as  regularly  as  the  nature  of  the 
material  would  admit,  in  horizontal  courses  ; and  at  dis. 
tances  of  three  or  four  feet  above  each  otJier  were  placed 
horizontal  courses  of  broad  flat  stones  (o  bind  the  whole 
together.  Remains  of  this  kind  of  masonry  are  very 
abundant  in  England,  and  examples  of  it  may  be  seen 
in  the  walls  of  Richborough  castle,  in  Kent,  and  of  Sil- 
Chester,  in  Berkshire  ; in  the.^e  places  the  rubble  is  dis* 
posed  in  alternate  cuur<cs  of  rough  rag-stone,  large  fiat 
bricks,  and  layers  of  solid  mortar ; the  whole  has  been 


mixed  with  liquid  mortar,  which  united  the  materials  in  pviU. 
a hard  and  strongly  coherent  mass. 

To  connect  the  parts  of  a wall  together,  or  perhaps 
to  lighten  the  pressure  on  particular  parts  of  the  foun- 
dation, it  seems  to  have  been  customary  to  form,  in  the 
thickrwss  of  the  walls,  one  or  more  rows  of  arches,  like 
those  in  the  walls  of  (he  Pantheon,  consisting  of  two  or 
more  concentric  courses  of  voussoirs ; and  within  the 
inlnidos  of  the  arch  are  horizontal  courses  of  masonry, 
as  in  the  rest  of  the  wall. 

Mr.  Ramage  observes,  that  the  stone  employed  in  the  Kioikdr 
buildings  of  ancient  Rome  is  of  five  diflerent  kinds.  The  ent 
first,  called  by  Vitruvius  Lapit  ruber,  and  by  the  Mo- 
derns  Taffa,  is  a volcanic  production,  and  is  employed 
ill  (he  foundations  and  walls  of  buildings  ; the  Temple 
of  Fortima  Virilis  and  the  Aqueduct  of  Claudian  are 
built  of  this  stone;  whidi,  in  the  latter  building,  is  cut 
in  large  masses,  that  it  may  better  resist  the  action  of 
the  air,  by  which  it  is  liable  to  be  decomposed.  The 
second,  called  Lapis  Albanus,  or  Peperino,  is  also  vol- 
canic ; the  more  ancient  Italian  buildings,  %s  the  Cloaca 
Maxima,  and  part  of  the  Tullian  walls  under  the  Quiri- 
nal Hill,  are  built  of  this  stone,  which  is  more  solid  and 
less  subject  to  decomposition  by  the  air  than  Tufla ; it 
is  also  capable  of  resisting  the  action  of  fire.  The  third, 
called  Lapis  Tiburlinus,  or  Traverlino,  is  a calcareous 
concretion  which  was  brought  from  the  neighbourhood 
of'ribur:  it  has  the  quality  of  hardening  by  exposure 
to  the  air,  but  is  decomposed  by  fire ; when  employed 
in  building  it  is  cut  in  large  quadrangular  masses,  which 
are  put  together  without  cement.  The  Temples  at 
Pssiiim,  the  Colosseum,  and  the  Sepulchre  of  Cecilia 
Metella,  are  built  of  this  stone.  Siiejt  was  fiequenlly 
employed  in  paving  streets,  and  filling  up  the  interior  of 
walU  ; and  Pumice-stone,  obtained  from  Asia,  Spain, 
and  Marseilles,  so  light  as  to  float  in  water,  was,  on 
(hat  account,  used  in  the  formation  of  vaults : those  of 
(he  Colosseum,  and  the  dome  of  the  Pantheon,  are 
partly  constructed  of  this  last  material.  The  Silex 
was  a basaltic,  and  the  Pumice-stone  a vesicular  lava, 
but  neither  of  Uiem  are  of  the  same  species  as  the  stones 
which  now  go  by  those  names. 

Brickwork  continued  in  use  till  the  full  of  (lie  Em-  Brnkwork. 
pire,  and,  at  first,  it  was  nearly  equal  in  strength  to 
stonework ; but,  in  the  later  times,  it  hail  tiot  its  Ibnner 
solidity,  on  account  of  the  greater  quantity  of  mortar 
employed.  Vitruvius  says,  that  the  Greeks  used  square 
bricks  equal  to  5 palms,  or  15  inches  in  length  and 
breadth,  in  their  public  works,  and  others  equal  to  4 
palms,  or  12  inches  in  length  and  breadth,  for  their 
private  dwellings  ; they  also  used  half-bricks,  and  placed 
them  with  the  whole  bricks  in  alternate  courses.  The 
Roman  bricks,  or  tiles,  were  of  finer  quality  than  those 
made  at  present,  and  were  either  square  or  paralielo- 
gramic ; the  former  were  sometimes  IH  inches  long  and 
broad,  and  the  latter  12  inches  long  arnl  6 inches  broad ; 
and  in  the  times  of  Augustus  and  Tiberius,  the  bricks 
were  occasionally  made  of  a triangular  form,  as  may  be 
seen  in  part  of  the  remaining  walls  of  Rome.  Vitruvius 
docs  nut  specify  any  thickness  for  bricks,  but  it  was  in 
general  small,  in  some  cases  not  greater  than  one 
inch.  It  may  be  added  that  this  author  describes  only 
unburned  bricks,  and  he  recommends  that  they  should 
not  be  employed  till  after  they  had  been  made  at  least 
two  years. 

It  seems  to  have  been  the  opinion  of  the  ancient 
Romans  that  an  edifice  of  brick  waa  more  durable 
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Arth'uao  fjjig  pf  Rtone;  for  Militia  says,  ibey  eslimatcHi  the 

> ^ . value  of  a stone-builHini;  every  year  less  than  in  the 

premi'm^  year,  hy  one*ei^hlieth  part  of  the  whole,  sup* 
posing^  that  it  would  last  only  eighty  years,  whereas  they 
estiroated  the  value  ofabrick-biiildiiigalwaysat  the  same 
sum.  as  if  it  were  indestructible.  It  U probable  that 
the  stone  here  supposed  to  have  been  employed  was  of 
a very  inferior  character. 

The  Romans  used  a species  of  mortar  now  called 
Pozzolana^  from  Pozzuoli,  anciently  Puteuli,  the  name  of 
the  place  wherein  it  was  5rsi  made ; it  had  the  valuable 
quality  of  hardening  in  water,  so  as  to  form  with  the 
stones  or  bricks  a solid  mass  uniformly  consistenL 
The  harbour  at  Anlium  and  the  mole  at  Pozzuoli,  the 
latter  of  which  was  probably  erected  near  the  Au* 
gustan  Age,  afford  the  best  proofs  of  the  durability  of 
thU  material. 

It  seems  unnecessary  to  dwell  longer  upon  the  detail 
of  the  practice  of  the  Ancients  in  the  mecimnical  con* 
stniction  of  their  edifices ; because,  though  it  was  in 
general  good,  and  it  even  forms  the  basis  of  the  practice 
of  Architects  in  the  present  day ; yet  the  progress  of 
improvement  and  the  circumstances  of  climate  and  of 
manners,  have  necessarily  bruuglit  on  such  changes  as 
render  an  adherence  to  their  rules  impossible. 

G***7s|  Grecian  artists  produced  simplicity  and  unity  in 

ofG«k^**  their  most  magnificent  designs  by  fonnlng  a system  of 
■nd’ltoniaB  uiibroken  horizontal  lines  in  the  lower  and  up}>«r  parts 
Aretiirc-  of  the  buildings;  these  occur  in  the  steps  and  in  the 
lure  Uivisiuiis  of  the  entablature,  and  give  to  those  members 

the  appeantticc  of  bands  uniting  the  extremities  of  the 
columns  in  one  entire  system,  while  Uiev  indicate  at  a 
glance  the  whole  length  and  breadth  ol  the  building. 
The  sides  of  the  columns  present  also  a system  of 
lines,  nearly  vertical,  which  serve  to  mark  its  height. 
The  s)8tein  ia  complrieil  by  adding  a low  pediment 
which  forms  a cover  to  the  whole  just  sufficiently  raised 
in  the  middle  to  throw  off  the  gentle  stiowers  of  rain 
which  full  in  a climate  in  which  the  atmosphere  is  sel- 
dom troubled  by  violent  storms,  writhout  interrupting  the 
general  effect  of  the  vertical  and  horizonlal  lines  of  the 
building. 

Abundant  in  well-executed  sculpture  as  are  the  mem- 
bers of  the  Grecian  buildings,  the  variety  of  form  pro- 
duced by  Uie  chisel  is  not  sufiered  to  interfere  with  the 
outline,  being  sunk  within  tlic  general  face  of  the  build- 
ing. The  mouldings  only  of  the  capitals  and  entabla- 
tures break  the  rectilinear  character  of  the  edifice,  and 
diversify  a style  otherwise  loo  monotonous,  by  the  grace- 
ful curves  which  they  exhibit  in  profile.  Large  masses 
Ilf  shadow,  projected  by  the  peristyle  and  its  entablature, 
fall  upon  the  walls  of  the  building,  and  powerfully  con- 
trast with  the  light  reflected  from  the  curved  surfaces  of 
the  columns  themselves  which  surround  the  building, 
and  produce  a long  succession  of  alternate  lights  and 
shades  which  change  every  moment  with  llie  position  of 
Uie  Sun  ami  the  eye  of  the  observer. 

Rome,  in  the  zenith  of  her  prosperity,  copied,  with 
some  modifications,  the  Architecture  of  Greece ; but 
though  her  works  might  sometimes  surpass  their  ori« 
ginaU  in  magnificence,  they  almost  always  remained 
inferior  to  them  in  purity  of  taste.  Vitruvius,  indeed, 
professes  to  have  formed  his  rules  from  the  buildings 
and  writings  of  the  best  Grecian  artists,  yet  he  laboured 
under  the  disadvantage  of  not  having  seen  the  former ; 
and  perhaps  the  latter  were  the  works  of  men  wlm  lived 
near  his  own  times,  when  a considerable  change  had 
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taken  place  in  the  style  of  the  Architecture,  even  of  Panlb 
Greece  herself;  and,  lastly,  from  the  lose  of  the  draw- 
ings.  which  orijinally  accompanied  hts  manuscript,  we 
remain  in  doubt  of  the  precise  meaning,  and  the  effect 
of  many  of  the  nile*  he  has  delivered. 

In  the  best  times  of  the  Roman  Architecture,  tho 
Temples  of  Italy  might  lie  little  inferior,  in  merit,  to 
thu!^  of  Greece;  a similarity  of  form  was  adhered  to, 
and  |K-rhaps  the  modification  of  the  proportions  of  tlte 
columns  and  their  entahlatures  was  but  of  small  mo- 
ment ; it  miglil  even  happen  that  this  was  rather  to  the 
advantage  of  the  Roman  Architecture  by  rendering 
those  members  of  the  edifices  lighter  than  the  corre- 
sponding ones  in  the  Greek  examples.  The  almost 
general  adoption  of  the  Corintliian  Order  in  Italy  was 
also  the  means  of  producing  a degree  of  embellishment 
superior  to  Uial  of  the  Doric  Order  which  had  formerly 
prevailed  on  the  opposite  shores ; but  a great  difference 
look  place  in  the  exterior  forms  of  buildings  by  the 
conEtruclioii  of  biick-tlomes.  high  peiliments.  and  the 
piling  of  one  Onler  iqion  another.  Of  the  domes  it  may 
l>e  said  that  they  atlbnl  a convincing  proof ofhigh  me- 
chanical skill;  and  that  they  constitute  a feature  which 
is  capable  of  exciting  sublime  emotions,  by  the  view  of 
an  immense  mass  of  soliil  materials  suspended  in  the 
air  : and  which,  by  the  application  made  of  it  in  later 
times,  ha.4  given  to  buildings  a degree  of  magnificence 
superior  perhaps  to  that  of  any  production  of  tlie  ancient 
schools.  We  have  shoun  how  much  the  inclination  of 
the  sides  of  the  pediment  of  the  Pantheon  exceeded 
those  of  the  Grecian  Temples;  and  though  the  Romana 
did  not  always  give  so  great  an  inclination  as  we  find 
in  that  example,  yet  such  was  the  general  case.  These 
high-rai.se<l  niofs  are  far  from  priKliiciug  so  pleasing  an 
el^cl  as  the  others  cither  because  they  interfere  too 
much  with  the  system  of  horizontal  and  vertical  lines  in 
the  building,  or  because  they  afford  indications  of  less 
skill  in  resisting  the  lateral  pressure  of  the  rafiers,  which  *" 
in  low  roofs  is  very  considerable  ; though  in  a climate 
more  rude  than  that  of  fireece,  the  utility  of  the  higher 
pediments  is  undoubted. 

The  siipraposition  of  Orders  is  not  without  a reasMi- 
able  excuse,  if  it  have  nut.  in  some  cases,  the  plea  of 
necessity.  In  Theatres,  and  such  buildings  where  great 
height  was  required  fur  the  exterior  wall,  it  would  have 
been  impossible  to  make  one  Order  of  columns  extend 
from  bottom  to  top ; aiul  an  obvious  measure  was  to  con- 
sider the  building  as  divided  into  several  stories,  and  to 
mark  each  story  by  u particular  Order,  the  entablature  of 
which  might  conespond  with  the  flour  in  the  interior. 

Single  Ordera  are  employed  in  the  peristyles  of  the  ca- 
vtetiia ; but  there  the  floor  ia  supporied  by  para*UUa.  or 
posts  attached  to  the  shafts  of  the  columns,  a mode  which 
can  hardly  be  considered  as  exhibiting  either  skill  or 
science  ; the  great  column  is  evidently  unfit  for  its  pur- 
pose, and  two  Orders  tn  such  situations  would  have 
been  more  natural  than  one  thus  broken. 

We  have  had  occasion  to  mention  the  magnificent 
works  of  Augustus, Vespasian,  Trajan,  and  Hadrian ; and 
we  may  also  add,  from  Gibbon,  Uiat  it  w'aa  not  only  the 
Sovereigns  of  Rome  hy  whom  the  Empire  was  adorned ; 
this  honour  was  shared  with  them  by  the  Governors 
of  Provinces,  and  even  by  private  individuals.  Among 
the  works  of  Uie  latter  he  enumerates  those  executed  by 
the  munificence  of  Hcrodes  Auicuo,  a citizen  of  Athena, 
from  which  a notion  may  be  formed  o(  the  encourage- 
ment given  to  Architecture  by  the  wealthy  subjects  of 
2 T 
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Archiie£*  the  Empire.  But  when  the  extinvagfant  follies  of  the 
^ Emperors  had  diverted  the  treasures  of  the  Slate  from 
their  lei^ilimate  uses;  w*.  the  defence  and  embellish<> 
metii  of  iheir  dominton^ ; aod  when  the  ioKecurily  of 
pro(>er(y  prevented  even  individuals  from  displaying 
their  taste  in  the  erection  of  public  or  private  Cilices, 
then  the  cessation  of  the  demand  for  the  talents  of  the 
artists  necessarily  led  to  a neglect  of  the  study  of  the 
principles  which  are  the  foundation  of  a pure  taste  in  the 
Art-s  of  design  ; so  that  when,  at  the  command  of  a Prince 
more  enlightened  than  many  of  his  predecessors,  a new 
edifice  was  to  be  constructed,  nothing  remained  in  the 
power  uf  the  artist,  if  he  did  not  copy  mechanically  the 
whole  of  some  building  already  in  existence,  but  to  in^ 
troduce  in  his  design  the  difleretit  members  employed  in 
tome  similar  work.  Tliis  seems  to  have  been  ollco  done 
without  regard  to  their  connection  with  each  other ; and 
from  ignorance  of  their  just  proportions,  they  have  been 
altered  atnl  distorted  according  to  the  fancy  of  the  artist ; 
while  the  surface  of  the  work  has  been  covered  with  a 
profusion  of  ornament  equally  destitute  of  propriety  aod 
alegmace. 

Tlie  patronage  of  Dioclesian  and  Constantine,  it  has 
been  observed,  produced  a gleam  of  taste  which  shone 
with  faint  lustre  for  a short  time  ; but  from  the  death  of 
the  latter  may  be  dated  the  period  of  a complete  corrup- 
tion of  the  Art.  Symptoms  of  decline  are  exhibited* 
prindpalK,  in  the  Triumphal  Arches  of  Severus,  Gallie- 
nus,  and  Constantine;  in  the  edifices  of  Palmyra  aod 
Balbec;  and  in  tlie  Palace  of  Dioclesian  at  Spalatru. 
In  all  these  we  find  the  members  overloaded  with  orna* 
ments  badly  sculptured  ; in  some  we  find  columtu  have 
been  taken  from  other  edifices  and  cut  to  the  required 
length,  when  loo  lung,  without  making  a corresponding 
diminution  in  the  bulk  of  the  shaft ; or,  when  too  short, 
they  have  been  mounted  on  pedestals.  Tlic  entablatures 
are  oAen  broken,  and  form  projections  over  the  capitals 
of  the  columns  attached  to  the  walla ; thus  destroying 
the  unity  of  the  horizontal  band,  and  the  fine  ei^ct 
arising  from  the  long  lines  of  shadow  above  the  columns; 
while  the  pedestals  interrupt  and  spoil  the  etfect  of  the 
continuous  basement ; and  the  frize,  instead  of  present* 
ing  a vertical  face,  is  cut  in  a cylindrical  form,  and  re- 
semhles  a beam  crushed  by  the  weight  of  the  comice 
above.  In  some  cases,  columns  with  spiral  flutinga  were 
capriciously  employed,  in  direct  contradiction  to  (be  first 
principles  of  stability,  aod  exhibiting  the  appearance  of 
ropes  employed  as  props  to  sustain  IIm  roof  of  a building. 
P^iments  are  inscribed  in  each  other;  some  liave  not 
the  horizontal  cornice ; othera  are  bounded  by  a curve 
at  top  ; occasionally  the  tympanum  ia  broken  vertically 
into  three  different  faces ; and  finally,  there  are  some  in 
which  the  inclining  sides  are  not  continued  to  the  apex. 
All  these  drcumsiances  are  so  many  groaa  deviations 
from  the  classic  styles  of  Greece  and  Home ; and  like 
the  gilded  statues  and  colossal  figures  of  the  same  period, 
are  indications  that,  iu  Architecture  and  Sculpture,  the 
minds  of  men  were  ikien  disposed  to  run  into  the  wildest 
excesses. 

In  the  Arch  of  Hadrian,  at  Athena,  the  archivoU  riaea 
from  the  top  of  a short  |>ilasler  attached  to  the  wall. 
But  it  is  in  the  Palace  at  Spalatro  that  we  find  the  ear- 
liest examples  of  arches  springing  from  the  tops  of 
columns ; a practice  which  afterwards  became  com* 
mon  in  Ecclesiastical  edifices,  but  which,  applied  as  it 
is  in  this  building,  ia  a signal  example  of  a corrupt 
ta-Me ; for  whatever  may  be  the  real  strength  of  a column. 


it  does  not  appear  adequate  to  the  support  of  aa  arch  Part  ft. 
and  the  building  above  it ; nor  is  it  in  reality  capable 
of  resisting  the  thrust  which  every  arch  exerts  in  a lateral 
direction  outward  upon  its  points  of  support;  piers  alone, 
which  may  have  any  brcadUi  required,  appear  adapted 
to  these  purposes.  It  may  be  observed  that  Sculpture 
declined  before  Architecture,  and  this  is  what  might  be 
expected ; since  though  to  design  a building  may  require 
a greater  effort  of  genius  than  to  fonn  a statue,  yet  it  is 
obviously  much  easikr  to  copy  the  proportions  of  an 
edifice  than  those  of  a human  figure  ; and,  in  fact,  some 
of  the  most  magnificent  edifices  of  Rome  were  erected 
in  an  Age  when  Sculpture  had  ceased  to  exist  as  a Fine 
Art.  AVe  may  remark  here  that  the  corrupt  style  of  the 
liUer  Ages  of  Roman  Architecture,  aod  even  the  forme 
and  proportions  of  that  since  denominated  Gothic,  are 
visible  in  many  of  the  representations  of  buildings  de* 
picted  on  the  walls  of  Herculaneum  aod  Pompeii 


CHAPTER  IX. 

Ecdaiiutirai  EdijSctM  of  the  H^atern  and  Eastern 
Empires. 

Before  Christianity  became  the  established  Religion  of  Pratisbiliry 
the  Homan  Empire,  the  Christians  seem  to  have  had  Chris- 
regular  Churches  for  the  performance  of  divine  worship; 
for  Eusebius  relates  that  in  the  beginning  of  the  reign  be- 

of  Dioclesian.  they  both  repaired  the  older  edifices,  nod  lore  the 
built  new  ones  of  considerable  magnitude.  I'he  anger  tiaieot 
of  Dioclesian,  also,  is  said,  by  Lactantius,  to  have  b^  Cvsitso- 
excited  by  a new  Church  which  had  been  built  at  Ni- 
comedia ; and  the  edict  issued  by  Cunslantine  for  re- 
pairing as  well  as  rebuilding  the  Churches  is  a proof 
that  such  must  have  existed  l^fore  his  time. 

It  is  reasonable  to  believe  that  in  the  infancy  of  the  Tbelveatbfii 
Religion,  and  subsequently,  in  times  of  Persecution*  Builkw 
tliose  who  had  embraced  its  tenets,  and  bad  thus  ren-  ^ ** 
dered  themselves  obooxius  to  the  Civil  power,  would  jath^vVMi. 
hold  their  a.ssemblies  in  private  bouses,  and  even,  as 
they  are  said  to  have  done,  in  the  public  ratacomba,  in 
order  to  elude  the  vigilance  of  their  persecutors.  But 
this  secrecy  was  not  likely  to  be  continued,  by  a people 
sealous  in  the  cause  of  their  Master,  longer  than  they 
were  compelled  to  it  by  necessity  ; and  as  soon  as  their 
increasing  numbers  required  more  space,  or  the  storm 
of  persecution  was  abated,  it  might  be  expected  that  the 
Faithful  would  endeavour  to  obtain  possession  of  public 
buildings  for  the  purposes  of  Religion.  That  opinion, 
therefore,  is  probably  not  correct,  which  has  bMu  as- 
serted ; vis.  that  the  Christians  Iwd  no  public  Churches 
till  the  time  of  Constantine.  But  the  intervals  of  the 
Persecutions  being  short,  it  would  perhaps  not  often 
happen  that  buildings  could  be  purposely  erected  to 
serve  ss  Churches;  and  the  people  would  be  induced 
to  avail  themselves  of  a species  of  building  already  ex- 
isting, and  which  could  easily  be  adapted  to  their  cir- 
cumstances. This  was  the  Basilica,  or  Court  erected 
for  the  administration  of  justice,  of  which  we  have  al. 
ready  spoken  generally,  in  our  Miscetianeout  Division^ 
ad  V.  We  shall  here  more  particularly  descril)e  their 
construction.  Even  aCier  Constantine  had  delivered 
the  Church  from  her  enemies,  and  a public  prolession 
uf  Christianity  could  be  made  with  safety,  the  Uea 
then  Temples  were  rejected,  and  the  Basilics  were 
preferred,  probably  because  they  liad  not  served 
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ArdiiiM-  for  any  su|>crt(itious  purposca.  and  were  more  conve« 
nieni  for  the  celebration  of  Christian  wunhip.  AHer- 
wards  the  Churches  purposely  erected,  at  least  in  the 
Western  Empire,  were  desipied  in  accnrdaiM^e  with  the 
plan  of  such  buildiiitra ; and  hence  the  f^rst  Churches 
were  called  Rasilicte,  and  that  name  has  been  since  re- 
tained, though  the  forms  of  the  more  recent  Churches 
often  differ  entirely  from  those  of  the  building:a  from 
which  they  are  derived. 

Cosveni.  The  celebration  of  Heathen  worship  was  accompanied 
by  the  slaufrhter  of  animals,  which  waa  most  conve- 
iiiently  performed  in  the  open  air ; where,  or  under  the 

servict.  colonnade  surrounding  the  Temple,  the  bulk  of  the  wor* 
shippers  remained  ; therefore  there  was  no  necessity  for 
great  capacity  in  the  interior  of  the  Temples.  But  the 
Christian  worship  consisted  in  public  prayer,  and  cate- 
chetical exercises,  accompanied  by  the  delivery  of  lec- 
tures ; and  these,  beitig  best  peiformed  under  cover, 
required  Religious  edihees  large  enough  to  contain  a 
numerous  congregation  ; such  were  the  Basilics.  being 
spacious  buildings  roofed  over  and  abundantly  lighted 
by  windows. 

Geoera)  Basillcs  of  the  Heathens  were  of  a rect- 

form  of  the  angular  form,  and  divided  into  three  nr  more  parLs  by 

BsoUca.  rows  of  Cf»lumns  parallel  to  the  length  of  the  building; 

another  colonnade,  at  each  extremity,  crossed  the  former 
at  riglit  angles,  and  in  the  midde  of  one  of  the  etid  walls 
waa  a hemicylindrical  recess  in  which  was  situated  the 
tribune  of  the  Judge ; the  colonnades  of  the  aisles  being 
discontinuetl  when  they  anived  near  the  tribune,  there 
wa.s  formed  u transverse  division  at  that  end  of  the  build* 
ing  ; and,  thus,  the  interior  division  assumed  the  figure 
of  a cross.  The  recess,  formerly  occupied  by  the  tri- 
bune, was  found  a convenient  place  for  the  altar;  which 
continued  to  occupy  that  station  Ull  (he  desire  of  giving 
to  the  plan  of  the  Church,  on  the  exterior,  the  form 
a cross,  induced  the  artists  to  add  to  the  original  rect- 
angle, of  which  the  plan  consisted,  another  crossing  it 
at  right  angles  at  or  near  the  middle  of  its  length  ; then 
the  altar  was  placed  in  the  interaection  of  the  two, 
which,  from  this  time,  became  the  most  important  place 
in  the  Church ; and,  as  a mark  of  distinction,  was  sub- 
sequently covered  by  a dome  or  cu)>ola,  rising  above  the 
general  roof  of  the  building. 

The  circular  recess  at  one  extremity  of  the  Basilica 
gave  the  building  something  like  the  apjiearance  of  a 
ship ; and  from  this  circumstance,  probably,  the  body 
of  the  Church  or  Basilica  was  called  the  nat^e,  a term 
which  was  afterwards  confined  to  the  central  division 
between  the  parallel  rows  of  columns.  The  lateral 
divisions  were  called  and  the  two  arms  of  the 

transverse  rectangle,  which  crossed  the  principal 
building  at  right  angles.  trantfpiM,  In  the  Churches 
of  Italy,  and  all  those  which  were  copied  from  them, 
this  transverse  building  wa«  placed  at  or  near  one  ex- 
tremity of  the  main  body  of  the  edifice ; but  in  Asia, 
Constantinople,  and  Greece  the  forms  of  the  Churches, 
at  least  of  those  which  were  erected  in,  or  subsequently 
to  the  time  of  Justinian,  were  rather  different ; the  plan 
of  most  of  them  consists  of  two  rectangular  parallelo- 
grams intersecting  each  other  perpendicularly  in  the 
middle,  in  such  a way  as  to  make  the  four  arms  of  equal 
length ; and  the  centre,  like  that  in  the  Italian  Churches, 
is  covered  by  a dome.  This  plan  bears  the  name  of  a 
Greek  crou,  to  distinguish  it  from  that  of  the  Western 
Churches,  which  Is  called  a Latin  crosr. 

The  ancient  Basilicc  frequently  had  upper  gpalleries 


between  the  columns  and  (he  interior  of  the  walls  ; and  Pvt  II. 
when  these  buildings  were  dedicated  to  the  service  of  Re- 
ligion,  or  Churches  were  erected  according  to  the  plan 
of  those  buildings,  (he  upper  galleries  were  frequently 
appropriated  to  the  female  port  of  the  congregation, 
which  in  the  ancient  Christian  Church  was  separated 
from  the  male  part : and  the  ascent  to  them  was  by 
steps  in  the  thickness  of  the  walls,  so  that  (he  wck 
men  could  arrive  at  their  places  without  being  seen  by 
those  persons  who  were  in  (he  lower  part  of  the 
Church. 

The  Religion  of  Christ  becoming,  in  Uie  reign  of  Con  CosMaaiioe 
stantine,  the  Keitgion  of  the  Empire,  that  Prince  di- 
reeled  a portion  of  his  own  wealth  and  that  of  the  i^tate, 
to  llic  noble  purpose  of  erecting,  for  its  service,  ediftces  Roqie 
which  might  be  worthy  of  the  Roman  name.  Seven 
Churches,  built  or  consecrated  within  or  near  the  city 
of  Rome,  are  described  as  the  fruits  of  liis  zeal ; and 
though  not  one  of  them  remains  in  Its  original  state,  it 
is  incumbent  on  us  to  mention  some  of  them,  because 
they  were,  in  their  time,  objects  of  great  importance, 
and  Mere  also  the  first  works  of  magnitude  which  were 
appnipmted  to  tlie  celebration  of  Christian  worship. 

llie  first  of  these  is  the  Basilica  of  8t.  John  de  La-  THvBwihn 
teran  , which  was  originally  part  of  the  Palace  of  Plau-  ^ 
lius  Lateranus,  and  subsequently  of  the  Emperors  of  ■•**f*'^ 
Ri>me.  Constantine,  to  whtTm  it  belonged,  causeil  it  to 
be  dedicated  to  the  Saviour,  to  St.  John,  and  St.  Peter. 

Being  now  entirely  modernized,  it  is  impiisaible  to  give 
an  accurate  description  of  it ; but,  accortling  to  Ra- 
sponi,  it  was  of  a rectangular  figure,  except  at  the 
l^stem  extremity,  where  was  a semicircular  recess; 
the  body  of  the  Church  was  divided  longitudinally,  by 
four  parallel  rows  of  columns,  into  five  parts,  forming 
a centre,  or  grand  nave,  and  two  aisles  on  each  side. 

Contiguous  to  this,  and  forming  part  of  the  ancient  The 
Palace,  is  a building  serving  lor  a Baptistery,  and  sup- 
po«ed  also  to  have  been  built  by  Constantine.  The  plan 
is  a regular  octagon,  and  there  is  a descent  by  four 
steps  to  the  bottom  of  what  was  originally  the  buin,  a 
superb  vessel  of  basalt  for  the  immersion  of  the  con- 
verts. Eight  columns  of  porphyry  surround  the  central 
part  in  the  interior  of  the  ^ifice,  and  above  the  entabla- 
ture are  eight  smaller  columns  of  white  marble;  these 
bear  a heavy  entablature,  above  which,  at  the  angles, 
ore  pilasters  supporting  the  dome  of  the  edifice ; and  a 
remarkable  circumstance  is,  that  between  these  Orders 
there  is  no  ceiling,  either  over  the  centre  or  over  the 
gallery  between  the  columns  and  the  wall.  Tbe  mate- 
rials of  which  this  edifice  is  composed  seem  to  have 
been  taken  from  other  buildings,  and  the  borrowed 
columns  appear  to  have  been  put  up  in  baste,  without 
even  reducing  them  to  one  site  of  shaft. 

The  Basilica  of  St.  Peter  was  built  on  the  North  side  Tht  Basilica 
of  the  Circus  of  Nero,  perhaps  with  the  materials  of  of  $1.  Peter, 
the  Circus  itself,  and  was  consecrated  by  Constantine  in 
the  year  of  Christ  3S4.  This  edifice  is  supposed  to 
have  had  the  figure  of  a cross  on  the  plan,  and  was, 
probably,  the  first  of  the  kind.  The  body  of  the  Basi- 
lica is  said  to  have  been  200  (eet  long  from  East  to 
West,  and  i&4  feet  wide,  according  to  the  mea.suremeii(s 
of  the  Abb6  Uggeri ; and  to  have  been  divided  into  five 
navea  by  four  parallel  rows  of  columns.  The  transept, 
if  it  may  be  so  called,  was  at  the  Eastern  extremity, 
and  equal  in  length  to  208  feet  from  North  to  South ; 
in  the  middle  of  the  Eastern  face  was  the  semidrcular 
or  aptit.  which  was  about  43  feel  In  diameter; 
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ArdiiMc-  and  nt  the  Western  extremitjr,  in  front  of  the  doorway, 
was  a f^rand  rectangular  peristyle.  The  whole  building 
is  described  as  exceeding  in  magnitude  and  Hplernlour 
any  Temple  befi>re  seen,  having  in  it  an  hundred  marlde 
columns  ; but  it  is  allowed  to  have  had  small  prelen* 
aions  to  architectonic  menu  Ueing  destroyeil  hy  the 
Saracens  in  846,  it  was  restored  by  Probiis.  probably 
on  Uic  traces  of  the  more  ancient  building.  It  was 
again  demolished  hy  Pope  Xichotas  V.,  and  the  pre* 
tent  grand  Cathedral  of  St.  Peter  was  subse<)uently 
built  on  the  same  spot  For  a plan  of  this  Basilica  see 
pi.  xiv. 

af  Si.  Lav*  The  Basilica  aKo  of  St.  Lauretitius,  at  Rome,  was 
one  of  the  seven  Churches  built  by  Constantine.  It  i» 
now  of  a rectangular  form,  and  without  the  chalcidia 
or  semicircular  tribune ; therefore,  probably,  the  plan  has 
been  changed  since  the  original  con.stmction.  Its  in* 
terior  length  i.s  296  feet,  and  breadth  70  feet.  In  front 
is  a pronaos  with  six  Ionic  columns  between  the  antte. 
The  nave  beyond  is  divided  into  three  parts  longitudi- 
nally by  two  rows  of  Ionic  columns,  and  within  the  cen- 
tre division,  or  grand  nave,  are  two  am&onev  or  pulpits, 
one  on  each  side,  elevated  above  the  level  of  the  pave- 
ment with  steps  to  ascend  to  them  ; at  the  further  ex- 
tremity of  the  gp^nd  nave  is  the  Presbytery,  or  division 
appropriated  to  the  officiating  Priests,  v^hich  is  enclosed 
by  a rail.  Beyond  the  nave  is  the  Choir  or  Sanctuary,  of 
a rectangular  form,  elevated  above  the  general  pavement 
of  the  Church,  and  having  an  aisle  on  each  side  on  a lower 
level.  This  elevation  seems  to  have  been  made  at  a 
time  posterior  to  the  building  of  the  Church  in  order 
to  obtain  a space  below  for  a Crypt  or  lower  Chapel.  On 
each  side  of  theChoirare  6ve  fluted  Corinthian  columns 
the  bases  of  which  are  on  the  pavement  of  the  aisles. 
The  capitals  of  these  are  of  difierent  kinds,  and  they  carry 
an  entablature  ornamented  with  sculpture,  good  and 
bad ; above  these  is  another  Order  of  Corinthian  columns 
of  smaller  size,  with  spiral  flulings,  and  over  them  are 
arches  and  a wall  pierced  hy  windows.  Between  the 
extremity  of  the  Choir  and  the  Kasteni  end  of  the  Church 
is  a Chapel,  the  pavement  of  which  is  on  a lower  level 
than  that  of  the  nave  ; and  it  is  supposed  by  some  that 
this  was  originally  the  vestibule  of  the  building. 

of  St.  Psul,  The  Basilica  also  of  St.  Paul,  on  the  banks  of  the 
Tiber,  was  built  originally  by  Constantine;  it  was  subse- 
quently enlarged,  but  according  to  the  some  plan,  by 
the  Emperors  Valentinian,  Theodosius,  and  Arcadius. 
This  building  also,  which  still  exists,  has  the  figure  of 
tlie  cross,  and  the  transept  is  placed  at  the  Eastern  ex- 
tremity, but  its  length  only  exceeds  the  breadth  of  the 
body  of  the  Church  by  a few  feet.  'Fhe  length  and 
breath  of  the  latter  are  296  feet  and  2 1 & feet  respec- 
tively. and  it  is  divided  into  five  aisles  longitudinally, 
by  four  rows  of  columns  of  the  Corinthian  Order; 
twenty-four  of  the  forty  columns  in  the  two  interior  rows 
are  supposed  to  have  been  taken  from  the  Mausoleum 
of  Hadrian,  and  the  rest  are  of  the  time  of  Theodo.«tius 
and  Honorius.  The  entrance  from  the  central  nave  to 
the  transept  is  covered  hy  a grand  arch,  springing  from 
two  column.s  of  the  Ionic  Order  with  Attic  bases.  The 
transept,  which  is  79^  feet  wide  from  West  to  East,  is 
divided  into  two  equal  parts  by  a wall  and  columns  in  a 
Northern  and  Southern  direction ; iii  the  centre  of  this 
wall  is  an  arched  entrance  opposite  to  the  fonner,  and.  as 
in  that,  the  arch  is  supported  on  two  culumiis.  At  the 
Eastern  extremity  is  the  tribune  or  ap*us.  in  the  form  of 
a segment  of  a cirde  on  the  plan,  and  lined  with  mosaic 


work.  All  the  columns  of  the  nave  support  arches  » Part  IL 
above  those  on  each  side  of  the  central  division  are  high 
walls,  adorned  with  Paintings  which  are  divided  into 
two  rows ; and  at  the  (op  of  this  wall,  on  each  side,  is  a 
tier  of  arched  windows  filled  with  plates  of  Parian  mar- 
ble ami  pierced  with  round  holes  in  several  rows. 

Almost  every  column  is  formed  of  a single  block  ; the 
sbaflH  are  fluted  and  the  channels  are  cabled,  or  filled 
a.H  far  up  as  one-third  of  their  height ; hut  the  flutes  and 
capitals  are  badly  cut,  and  the  former  are  not  even 
straight. 

Tlic  Church  of  St.  Agnes,  without  the  walls,  U ano-  ofSi.Ag»es 
ther  of  the  works  of  Constantine ; its  plan  is  rectaogu 
lar,  99  feel  long  and  53  feet  broad,  and  it  has  no  tran- 
sept, but  there  is  a semicircular  recess  at  the  Eastern 
end.  The  Church  is  divided  into  a grand  nave  and  two 
aisles  by  two  rows  of  columns,  each  consisting  of  two 
Orders  one  above  the  other ; and  over  the  aisles  is  a 
gallery  on  each  si<le,  as  was  usual  in  the  Heathen 
llasilics.  The  walls  of  the  recess  are  covered  by  plates 
of  white  marble,  ornamented  nilernatcly  with  litllo 
bands  of  porphyry  in  the  form  of  small  pilasters;  of 
these  two  are  curious  in  the  two  angles  of  the  apsis, 
with  capitals  of  the  Corinthian  Order;  they  have  very 
little  relief,  and  are  executed  in  the  bad  style  of  the 
Lower  Empire ; one  of  them  has  also  an  Attic  base 
as  badly  executed  as  the  capitals. 

Dr,  Milner  has  given  a copy  of  a mosaic  picture  exe- 
cuted by  order  of  Pope  Honorius.  about  a.  D.  621, 
representing  this  Church  in  its  original  state ; from  which 
it  appears  that  the  walls  of  the  nave  were  carried  up 
higher  than  the  four  exterior  walls  of  the  Church,  and 
were  pierced  by  semicircular-licudcd  windows  along  the 
■ides  and  front.  The  Church  seems  to  have  been  covered 
with  tiles ; the  roof  of  the  nave  terminated  in  a ridge 
extending  longitudinally  over  the  middle  of  the  build- 
ing, imd  ill  the  gavel,  or  triangular  front  at  the  Western 
end,  was  a circular  window.  At  the  Western  extremity 
of  the  body  of  the  building  was  the  nartArjt,  or  porch 
for  Penitents  ; the  entrance  to  which  from  the  street  was 
closed  merely  by  a curtain. 

We  may  conclude  this  account  of  the  ancient  Roman  pf  st. 
Churches  witli  a description  of  the  circular  building  Sieybrn. 
dedicated  to  St.  Stephen,  which  liears  marks  of  having 
been  executed  in  the  latest  period  of  the  Roman  Empire; 
probably  on  the  ruins  and  with  the  materials  ofa  Tem- 
ple dedicated  to  Claudius.  The  exterior  wall  is  211  feet 
diameter ; within  this  is  another  the  diameter  of  which  is 
SO  feel,  in  the  interior  circumference  of  which  are  eight 
pilasters  at  unequal  distances  from  each  other;  and  be- 
tween these  are  alternately  four  and  five  columns  half 
sunk  in  the  wall ; some  of  the  columns  are  larger  than 
the  others,  and  have  Corinthian  capitals  ; the  capitals  of 
the  others  are  of  the  Ionic  Order,  lliv  shafts  of  some 
are  plain,  of  others  fluted,  and  all  of  them  sup|K>n  a 
small  cornice  which  is  broken  so  as  to  project  over  each 
column.  Above  these  columns  is  a cylindrical  wall  with 
arcades.  Within  this  colonnade  is  another,  77  feet  in 
diameter,  which  consists  of  isolated  columns  all  of  the 
Ionic  Order,  supportitig  an  arcbitr.iVf,  and  having  bases 
of  all  sizes  and  kinds.  At  the  extremities  of  a diameter 
of  ihi.s  colonnade  are  two  piers  ornamented  with  Corin- 
thian pilasters,  the  faces  of  which  are  towards  the  centre; 
and  in  the  interval  between  them  are  two  large  Corinthian 
columns,  which,  with  the  pilasters,  support  three  arches 
in  the  direction  of  a diameter  of  the  building;  on  them 
rests  the  limberwork  of  the  roof.  The  Grand  Altar  is 
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ArcbiieC'  in  the  centre,  and  there  are  other  altars  in  the  circum* 
tor*,  ference  of  the  exterior  colonnade. 

KcclesiaAtical  edifices  must  have  been  erected  ?n 
Syria  and  Greece  in  the  very  infancy  of  ChriNtianity, 
and  before  any  were  erected  in  Rome  ; those  Countries 
bein^  so  much  nearer  to  the  place  whence  the  Uelipon 
emanated.  Of  those  edifices  the  erection  of  which  was 
anterior  to  the  time  of  Constantine  not  a trace  now  re- 
mains  by  which  we  can  judge  of  their  forms ; but  Mr. 
Whittington  supposes,  in  his  Ecd€Mittt(icai  Antiquiiie* 
of  France,  that  they  were  generally  of  an  oblong  figure, 
and  that  near  each  of  them  may  have  been  a lodging 
for  the  ofTiciating  Priest. 

Works  of  When  Constantine  removed  the  seat  of  Empire  to 
CoQ«ue*  the  city  which  he  called  by  his  name,  he  adornnl  his 
Un«  tt  residence  nith  eo  many  stately  edifices  that  it 

yz*aiion.  nearly  equal  in  magnificence  to  the  an- 

cient Capital  itself.  Besides  a Cathedral  dedicated  to 
Sancta  Sophia,  or  Holy  Wisdom,  and  a Church  to 
the  Apostles,  he  built  a Forum  of  an  elliptical  form, 
surrounded  by  colonnades  and  statues,  having  Us  oppo- 
site entrances  formed  by  Triumphal  Arches,  and  a lofiy 
column  in  its  centre  ; a Circus  or  Hippodrome,  about 
400  paces  in  length  and  100  in  breadth,  having  the 
space  between  the  mete  or  goals  filled  with  statues  and 
obelisks.  Ami,  within  a century  after  its  foundation, 
Conslautinoplc  is  said  to  have  contained  a School  of 
Learning,  a Circus,  two  Theatres,  eight  public  and 
one  hundred  and  fifiy-three  private  Baths,  fifty-two 
Porticos,  fourteen  Churches,  and  as  inan>  Palaces. 
Charcbof  llie  pious  Helena,  mother  of  Constantine,  about  the 
tbe  Holy  same  time,  caused  several  edifices  for  Christian  worship 
Sq»khn.  u, 

in  the  East ; the  most  celebrated  of 
which  seems  to  have  been  the  Church  of  the  Holy 
Sepulchre  at  Jerusalem.  According  to  M.  Deshayes, 
Helena  only  built  that  part  which  covers  the  sepulchre, 
and  succeeding  Princes  augmented  it  so  as  to  include 
Mount  Calvary.  Its  form  is  very  irregular,  being  sub- 
ject to  the  inequalities  of  the  ground,  but  it  nearly  re- 
sembles a cross;  its  length  Is  120  paerK,  and  breadth 
70  paces.  M.  Chateaubriand  shows  tliat  the  whole 
building  consists  properly  of  three  Churches,  viz.  that 
of  the  Holy  Sepulchre,  that  of  Calvary,  and  that  of  the 
Invention  of  the  Cross.  Tlie  first  is  of  a circular  form, 
and  constitutes  the  grand  nave  of  the  whole  edifice ; its 
interior  circumference  is  ornamented  with  two  tiers  of 
marble  columns,  sixteen  in  each,  supporting  two  tiers  of 
arches.  The  columns  of  the  upper  tier  are  smaller  than 
those  of  the  lower,  and  form  the  front  of  a circular  gal- 
lery ; and  a row  of  niches  is  formed  in  Uie  interior  cir- 
cumference of  the  wall,  corresponding  to  the  apertures  of 
the  lower  arcade.  This  part  of  the  building  is,  or 
rather  was,  covered  by  a timber-dome  in  the  form  of  a 
frustum  of  a cone,  30  feet  diameter,  with  an  aperture  at 
the  top  like  that  of  the  Pantheon  at  Home.  The  Sepul- 
chre is  under  the  middle  of  the  dome,  and  consists  of  a 
rectangular  excavation  in  the  rock,  the  entrance  to  which 
is  by  a low  aperture ; Uie  interior  is  nearly  square  on  the 
Ian,  b feet  10  inches  long  each  way,  and  about  8 feet 
igh.  The  Choir  of  this  C'hurch  is  on  the  Eastern  side 
of  the  tomb,  and  is  divided  into  two  parts;  in  the  first 
are  the  stalls  for  the  Priests,  beyond  this  is  the  Sane* 
tuary  which  is  raised  a little  above  the  level  of  the 
former  part,  and  on  each  side  of  it  is  an  aisle,  in  which 
several  small  Chapels  or  Oratories  have  been  formed. 
In  the  right  aisle  are  two  entrances,  one  of  winch  leads 
by  a vaulted  staircase  to  the  upper  part  of  the  ruck  of 


Calvary,  where  U formed  the  Church  of  that  name; 
and  the  other,  by  a descending  staircase,  to  the  Churrh 
of  the  Invention  of  the  Cross  ; and  both  these  Churches 
are  covered  by  small  domes.  The  Architecture  is  of 
the  Age  of  Constantine,  and  it  is  probable  that  it  has  not 
been  essentially  changed  since  the  time  rd‘  its  first  erec- 
tion. The  columns,  which  are  of  the  Corinthian  Order, 
are  mostly  heavy  and  ill-propoctkmed.  U'he  Church 
has  no  peristyle,  and  |>erhapB  it  never  had  any  exterior 
ornament.  M.  Chateaubriand  relates  that  since  his 
return  from  Syria,  the  Church  of  the  Holy  Sepulchre, 
perhaps  he  means  its  timber-dome,  has  l>een  destroyed 
by  fire. 

The  Church  of  the  Nativity,  at  Bethlehem,  which  Chwfth  of 
seems  to  have  been  executed  in  this  Age,  is  of  a rcctan- 
gular  form ; the  body  is  divided  into  three  parts  by  two 
rows  of  ('orinthian  columns,  and  in  the  walls  of  the 
central  division,  almve  the  columns,  are  semicircular- 
headed  windows.  But  what  is  remarkable  in  this 
Church  is,  that  the  walls  between  the  windows  are 
covered  with  mosaics,  representing  buildings  in  which 
are  twisted  columns,  and  others  the  shafts  of  which  are 
ornamented  with  zig-zag  grooves  across  them,  very 
much  in  the  style  of  tho«e  employed  in  the  Saxon  or 
Norman  Churches  erected  about  the  Xth  century. 

The  facades  of  the  primitive  Greek  Churches  are  Dotribuiica 
said  to  have  been  originally  turned  to  the  East,  in  order 
that  the  Priest  in  celebrating  the  service  migiit  have  his 
face  turned  that  way  ; but  the  practice  was  nut  general.  Cburrbes. 
for  in  some  cases,  as  in  the  Church  at  Antioch,  the 
principal  fa^le  was  towards  the  West;  and  amongthc 
Latins  this  last  disposiliuo  was  that  generally  adopted. 

The  semicircular  recess  at  one  extremity  of  the  Basilica 
had  the  name  of  apsis,  fnnn  a Greek  word  which  signi- 
fies an  arch  ; and  this  was  the  place  destined  for  the 
throne  of  the  Bishop.  In  front  of  the  apsis  or  tribunal, 
was  the  Sanctuary  or  Chancel,  a part  surrounded  by  a 
balustrade  in  which  was  the  Grand  Altar,  and  into  which 
only  the  Ministers  who  officiated  had  permission  to 
enter : this  was  elevated  a few  steps  above  the  pave* 
ment.  and.  according  to  Eusebius,  it  wa.s  divided  from 
the  rest  of  the  Church  by  a lattice-work  of  wood.  The 
Chancel  and  Altar  were  generally  situated  at  the  Eastern 
extremity  of  the  building,  in  order  that  the  congregation 
might,  in  prayer,  have  their  face.s  towards  the  .\llar, 
when,  agreeably  to  the  custom  mentioned  by  the  early 
Fathers,  the  people  turned  to  the  East  in  that  act  of 
devotion.  Near  the  Sanctuary  were  the  ambones  or 
pulpits,  which  were  placed  one  on  each  side  of  the  cen- 
tral division  of  the  nave;  Uiesewere  also  e1evate<l  above 
the  general  pavement,  and  from  them  the  Epistle  and 
Gospel  were  read  to  the  people.  In  the  central  division 
of  the  nave  was  also  the  prt^teriunu  a place  enclosed 
and  appropriated  to  Ute  Deacons  and  Chanters,  corre- 
sponding to  the  Choir  of  the  present  day ; between  the 
pieshylerium  and  the  entrance  was  the  narfhex,  or,  as 
it  was  afierwards  called,  the  Gatitfx^  a station  assigned 
to  the  Penitents,  to  whom  also,  or  perhaps  to  those  who 
were  more  guilty  than  the  rest,  was  allotted  tiie  portico 
on  the  exterior  of  the  Church.  One  aisle  of  the  ('hurch 
was  appropriated  to  the  male,  and  the  other  to  the 
female  |>art  of  the  congregTation,  these,  in  the  ancient 
Church,  being  kept  separate  from  each  other.  Over  the 
aisles  were  generally  galleries  corresponding  to  those 
which,  according  to  Vitruvius,  were  constructed  iu  the 
Heathen  Basilicie;  the  arcades  in  front  have  been  sup- 
poneil  to  be  intended  to  screen  the  oeople  in  the 
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^tlerifB  from  the  reet  of  the  rotM^re^lion  ; but  it  is 
more  probable  that  they  were  merely  formed  for  the 
purpose  of  supporting  the  roof,  where  a horironlal  en* 
tablature  could  not  be  obtained  on  account  of  the  wide 
interrals  of  the  columns. 

The  Constantinian  Churches  at  Rome  had  ff^enerally. 
before  the  Western  extremity,  quadran^lar  courts  with 
interior  peristyles  or  arcades,  as  well  for  the  Penitents 
as  for  the  convenience  of  the  cong^re^tion  while  waiting 
for  the  hour  of  prayer. 

The  transepts  were  probably  added  to  the  original 
rectangle  in  order  to  obtain  room  fur  a greater  number 
of  persons  to  get  a sight  of  the  High  Altar,  which  was 
in  the  body  of  the  Church ; and  in  buildings  thus  con- 
atnicted  it  was  generally,  thougli  not  always,  placed  at 
the  intersection  of  the  nave  and  transepts.  In  addition 
to  this  there  was,  sometimes,  a smaller  altar  in  the 
hemicycle  at  the  Eastern  end  of  the  Church : the  latter 
seems  to  hare  been  the  origins!  place  of  the  altar,  the 
Bishop’s  throne  only  being  behind  it.  Mr.  Green,  in 
his  Hitiory  of  fVontsier,  supposes  the  other  arrange> 
ment  to  have  taken  place  when  the  doctrine  ofTransub* 
slanliatioD  was  introduced  in  the  Christian  Church. 

The  Cathedral  of  Sancta  Sophia,  at  Constanlinople, 
which  had  been  built  by  Constantine,  having  been  twice 
destroyed  by  fire,  was  rebuilt  finally  by  Justinian  about 
A.  D.  Hiy  Architect  Anthemius  gave  the  design, 

and  the  Emperor  every  day  superintended  the  wurit. 
which  was  completed  in  about  six  years  from  the  time 
of  laying  the  foundation : the  magnificence  of  the  edi- 
fice so  well  satisfied  the  Emperurthathe  is  said  to  have 
glorified  himself  with  the  reflection  that  in  it  he  had 
exceeded  Solomon  himself.  For  a plan  and  elevation, 
see  pi.  xiv. 

'liie  plan  of  the  interior  is  that  of  a Greek  cross,  the 
four  arms  of  which  are  of  equal  length  ; the  central  |>art 
is  a square,  the  sides  of  which  are  each  about  lib  feet 
long.  At  each  angle  of  Uic  square,  a massive  pier  of 
travertine  stone  has  been  carried  to  the  height  of  b6  feet 
from  the  pavement,  and  four  semicircular  arches  stretch 
across  the  intervals  over  the  sides  of  the  square  and  rest 
upon  the  piers.  The  interior  angles  between  the  four 
piers  in  the  central  square  are  filled  up,  from  the 
springing  points  of  the  four  archeSf  in  a concave  form, 
to  a horizontal  plane  passing  through  their  vertices, 
which  are  at  143  feet  above  the  pavement ; so  that,  at  the 
level  of  the  vertices,  the  interior  edge  of  the  part  filled 
up  becomes  a circle,  the  diameter  of  which  is  equal  to  the 
aide  of  the  central  M|unre.  Upon  this  circle,  as  a he»e.  is 
raised  the  principal  dome,  the  form  of  which  is  tltal  of  a 
segment  of  a sphere,  which  is  said  to  be  equal  In  height 
to  oue-sixth  of  the  diameter  of  the  base.  On  buUi  the 
Eastern  and  We.stem  sides  of  the  square,  in  the  centre  of 
the  Church,  is  a semicircular  recess,  the  diameter  of  which 
is  nearly  equal  to  the  side  of  the  square  * it  is  carried  up 
to  the  same  height  as  the  piers,  and  terminates  in  a half- 
doroe  or  quadrant  of  a sphere,  its  ba<te  re.sting  upon  the 
hemicylindrical  wall  of  the  recess,  and  its  vertical  side 
coinciding  with  the  arch  raised  between  the  piers  on 
that  face  of  the  building;  the  flat  side  of  each  recess 
and  dome  being  open  towards  the  interior  of  the 
Church.  These  quadrantal  domes  were  intended  to  re.‘<ial 
the  lateral  thrust  of  the  arches  raised  on  the  Northern 
and  Southern  sides  of  the  Church,  but  they  were  found 
insufficient,  for  the  arches  pushed  away  the  half'dame 
on  the  Eastern  side  twice,  and  it  could  only  be  made  to 
stand  by  constructing  the  great  dome  of  pumice-ctone 


and  very  light  bricks  obtained  from  Rhodes,  by  filling  up  P«rt  If. 
the  arches  with  others  of  smaller  dimensions,  and  by 
carrying  an  enormous  arch-buttress  from  a massive  wall 
beyond  the  building  to  the  foot  of  the  dome. 

At  the  extremities  of  the  semicircular  recesses,  in  a 
hue  running  East  and  West  through  the  centre  of  the 
Church,  are  smaller  recesses,  the  plan  of  one  of  which 
terminates  in  a semicircle,  and  of  the  other  in  a right 
line  ; these  recesses  are  built  to  the  height  of  the  spring- 
ing of  the  four  principal  arches,  and  are  crowned  by 
quadrantal  domes,  which,  as  well  as  the  recesses,  are 
open  towards  the  interior.  In  each  of  the  two  principal 
hemicylindrical  recesses  between  the  great  piers  and  the 
other  recesses  just  mentioned,  are  form^  two  other 
cylindrical  recesses,  open  towards  the  interior  and  co- 
vered by  quadrantal  domes.  All  the  reces.ses  and  dumeA 
are  peribrated  by  rows  of  small  windows  to  obtain 
light 

On  both  the  Northern  and  Southern  sides  of  the  square, 
in  the  interior  of  the  Church,  is  agrand  vestibule  forming 
a square  on  the  plan  ; the  roof  of  each  cuiisisls  of  three 
hemicylindrical  vaults  extending  from  North  to  South, 
and  of  another  vault  of  the  same  kind  crossing  the  former 
at  right  angles  through  the  middle,  and  forming  by  their 
intenectioas  three  groined  arches  ; these  vaults  are  sup- 
ported by  ma-Hsive  pillars  which  have  bases  but  uo 
plinths;  the  upper  part  of  their  capitals  resemble  the 
volutes  of  the  Ionic  Order,  but  the  lower  part  seems  to 
be  a barbarous  imitation  of  the  Corinthian  base.  Above 
these  vestibules  are  galleries  exactly  similar  to  them, 
and,  probably,  appropriated  to  women  during  the  per- 
formance of  divine  service.  The  whole  Chuoch  is 
surrounded  by  cloisters  and  enclosed  by  four  walls, 
forming  one  great  rectangle  on  the  plan. 

The  exterior  does  not  correspond  with  the  internal 
grandeur  of  the  edifice,  being  surrounded  by  clumsy  but- 
tresses. The  entrance  is  by  a portico  as  long  as  the 
Church,  and  about  36  feet  wide ; this  is  ornamented 
with  pilasters,  and  communicates  with  the  interior  by 
five  doorways  of  marble,  sculptured  with  figures  in  bas 
relief  Contiguous  to  this  vestibule,  and  parallel  to  it, 
is  another  which  has  nine  doorways  of  bronae. 

After  twenty  years,  the  Rastem  dome  was  thrown 
down  by  an  earthquake,  but  it  was  immediately  restored 
by  the  persevering  industry  of  Justinian ; and  it  now 
remains,  after  a lapse  of  thirteen  centuries,  a stately 
monument  to  his  fiime.  Besides  this  Cathedral,  Jus- 
tinian is  said  to  have  built  in  Constantinople  twenty- 
five  Churches  to  the  honour  of  Christ,  the  Virgin,  and 
the  Saints : he  also  built  a Church  to  St  John,  at 
Ephesus,  and  another  to  the  Virgin,  at  Jerusulem,  be- 
sides bridges,  hospitals,  and  aqueducts  in  various  parts 
of  the  Empire. 

The  Christian  Religion  may  he  said  to  have  rendered  CHHttisnity 
an  essential  service  to  the  Fine  Arts,  as  is  observed  by  tivourmbte 
the  Abb<;  Uggeri,  {Edifcrt  de  la  Deewdener,)  in  having  ^ d** 
contributed  to  the  revival  of  the  genius  of  the  artists 
after  a period  of  bariairism,  by  the  opportunity  it  afforded 
them  of  raising  Temples  worthy  (d  the  Divine  Majesty; 
and  to  the  preservation  of  tnany  remains  of  ancient 
Archiieclure,  which  became  emb^ied  in  the  buildings 
they  erected.  Wiiile  the  Arts  were  tending  fast  to  ruin, 
Constantine  ascended  the  Throne,  and  under  his  pro- 
tection were  raised  at  Rome  the  works  we  have  men- 
tioned ; the  execution  of  which  might  have  been  im- 
possible from  the  want  of  materials  and  workmen,  if 
the  fragments  of  the  Heathen  Temples  had  not  fUr- 
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Atrhi««c>  nlshcd  ft  supply  of  ths  former,  ftnd,  in  part,  superseded 
the  IftUcr. 

Th®  style  of  builditi|i^  employed  in  the  Churches 
ud  ®^®®ted  durinip  the  time  of  Constantine  and  his  irnme* 
■kill  cihU  diftte  successors  would  necessarily  resemble  that  of  the 
bitediailw  Bftsiiicft^  themselves ; for  the  maieriala  employed  must 
Chr^iaa  have  had  an  influence  on  the  desiffn.  and  columns  taken 
Bikilica.  h-Qjjj  other  buildings  could  only  be  applied  in  one  which 
resembled  that  from  which  they  came.  And  though  some 
of  the  Basilics,  which  had  been  erected  at  an  early 
period  of  the  Kmpire,  might  equal  in  merit  the  best 
works  of  the  Augustan  Age,  yet  it  is  probable  (hat  most 
of  them,  and  consequently  the  Churches  of  which  they 
were  the  prototypes,  were  executed  under  the  influence 
of  that  taste  which  characterises  the  Baths  and 
Triumphal  Arches,  litis  is  visible  in  a disregard  of  the 
proportions  established  by  the  mure  ancient  artisu,  in  a 
multitude  of  minute  divisions  and  Ill-executed  orna- 
ments destroying  the  rimplicity  which  the  designs  of 
edifices  of  that  ctaaa  should  poasess.  In  several  in- 
stances the  columns  which  adorn  the  Churches  have 
been  taken  from  other  edifices,  either  on  account  of  the 
haste  with  which  the  buildings  were  constructed,  or  from 
incapacity  on  the  part  of  the  artists  to  execute  any  thing 
equal  to  them,  ^ese  have  been  fitted  to  their  places 
by  the  Procrustean  expedient  of  cutting  olT  the  ends  of 
those  which  were  too  long,  or  mounting  on  pedestals 
those  which  were  too  short ; the  rode  artists  seeming 
quite  indifferent  to  the  alterations  which  were  thus 
made  in  the  original  proportions  of  the  merohers  of  the 
Order.  In  some  cases  we  find  columns  of  different 
forms  and  proportions,  not  only  in  the  some  edifice,  but 
in  the  same  range,  with  bases,  capitals,  and  entablatures 
mingled  in  the  utmost  conflisioa,  and  one  substituted 
for  another,  seemingly  because  it  came  first  to  hand.  A 
striking  example  of  the  capricious  style  which  was  nc* 
casionally  employed  in  the  ancient  Christian  e<lifices 
may  be  seen  in  the  Tomb  of  Zacharias,  at  Jenisalem, 
a work  of  the  time  of  Constantine.  In  its  porch  is  a 
great  torus  moulding  placed  over  a Doric  frize,  and 
above  this  is  an  Egyptian  cavetto  serving  os  a cornice^ 
BoSJnet*  of  Amidst  all  this  inattention  to  the  principles  of  sound 
th«  dorac  of  Architecture,  a taste  for  that  which  might  excite  sur- 
prise  by  its  magnitude  and  dazzle  by  its  splendour  pre- 
vailed  in  the  East:  to  this  taste  we  may  ascribe  the 
erection  of  the  edifice  of  San  eta  Sophia,  which  seems  to 
Iwve  been  intended  to  unite  the  characters  of  the  Temple 
of  Peace  and  of  the  Pantheon  at  Rome.  An  example 
of  a magnificent,  hemispherical  dome  already  existed  in 
Ibe  latter  of  those  buildinga,  but  this  was  raised  on  a 
cylindrical  wall,  and  the  horizontal  thrust  at  its  base, 
which  is  not  considerable,  could  be  oounterseted  by  a 
sufficient  hoop  of  masonry  surrounding  it;  but  the  dome 
of  Sancta  Sophia  is  of  a different  character,  and  presents 
what  must  have  been  then  a daring  novelty,  being  raised 
on  the  tops  of  four  piers ; its  form,  also,  is  that  of  a 
flat  segment  of  a sphere,  consequently  the  horizontal 
pressure  outwards  at  the  bam  would  be  very  great,  and 
this  could  only  be  resisted  by  masses  raised  about  the 
four  piers : the  difficulty  of  aidjusting  this  resistance  to 
the  pressure,  must,  in  those  days,  have  been  consider- 
able, and  it  is  not  wonderful  that  the  dome  should  have 
&iled  twice  before  it  could  be  rendered  secure. 

The  masses  of  materials  which  fill  up  the  four  angles 
in  the  interior  of  the  building,  to  serve  as  supports  for 
the  base  of  the  dome,  are  called  pmdeniivtM  f these,  if 
we  except  the  very  small  ones  in  the  Palace  of  Diode* 


sian,  are  the  first  works  of  the  kind  with  which  we  are  Part  II. 
acquainted,  and  their  conatruction  displays  great  skill  in 
the  Art  of  building. 

The  external  eflect  of  this  dome  is  entirely  lost  by 
the  enormous  buttresses  which  prop  it  up,  but  persons 
who  have  seen  it  from  the  Interior  describe  it  as  pro- 
ducing a most  imposing  eflect 

The  bemicylindrical  recesses,  which  were  almost  uni-  ProUbio 
versally  adopted  in  Religious  edifices  from  the  time  of 
Constantine,  may  have  led  to  the  fonoalion  of  the  high 
and  narrow  windows,  which  also  arc  found  in  many  of 
those  edifices  ; for  the  convexity  of  the  wall  would  not 
p^mit  broad  windows  to  be  made  with  either  horizon- 
tal or  arched  tops,  on  account  of  the  voussoirs  project- 
ing obliquely  outward  between  their  abutments ; and. 
consequently,  not  being  properly  supported.  Narrow 
windows  are  less  subject  to  this  evil,  therefore  such 
would  naturally  be  pirfcrred  ; and  to  obtain  a sufficient 
quantity  of  light  it  would  be  necessary  to  increase  their 
length  in  proportion  to  the  diminution  of  their  breadth. 

Tlie  windows  of  the  Church  of  the  Holy  Sepulchre,  at 
Jerusalem,  are  of  (his  kind,  with  seinicircular  heads. 

This  change  in  tbe  form  of  windows  seems  to  have  been 
a step  towards  a greiitcr  change  which,  not  long  after 
this  period,  affected  the  whole  style  of  Ecclesiastical 
edifices. 

The  construction  of  the  Cathedral  of  Sancta  Sophia 
seems  to  have  been  very  geoerally  adopted  both  in  the 
West  and  East  At  Corfu  a small  Church  still  remains 
which  was  built  in  the  Constanlinopolitan  style,  cm  the 
plan  of  a Greek  cross,  with  a dome  over  its  centre ; and 
from  an  inscription  over  the  doorway,  it  appears  to  have 
been  erected  in  the  Vllth  century.  The  great  Eccle 
siastical  structures  of  Italy,  which  were  erected  soon 
afterward,  and  even  the  Mosques  of  the  Mohaminedaus, 
present  nearly  a similar  appearance. 

We  lermin^e  here  our  account  of  the  Architecture  of 
the  Roman  school.  From  the  time  of  Justinian  an  en- 
tirely new  manner  of  building  arose,  which  gradually 
superseded  the  former,  and  for  several  Ages  prevailed 
universally  in  every  Country  which  had  been  subject  to 
the  Roman  dominion. 


CHAPTER  X. 

Arabian  or  Saracen  Architecture. 

We  have  now  arrived  at  a time  when  a considerable  Departare 
change  took  place  in  the  Architecture  both  of  the  East  . 

and  West : instead  of  the  Grecian  and  Roman  porticos 
with  their  long,  horizontal  entablatures  and  pedimenta  fhiiMisrs. 
of  low  elevarioo,  we  find  arcades  supported  on  very 
massive  or  very  slender  columns,  and  lofty  roofs  crowned 
by  cupolas ; and  instead  of  that  majestic  simplicity  of 
building  which,  in  general,  was  indebted  only  to  tbe 
correctness  of  its  proportions  for  the  admiration  it  ex- 
cited, wo  find  on  effort  to  produce  surprise  and  extort 
applause,  by  boldness  of  form  and  a profuse  display  of 
eWborate  and  fantastical  ornament. 

But  the  new  styles  which  arose  iu  tbe  East  and  West, 
though  possessing  some  points  of  resemblance,  differ 
materially  from  each  other ; and  as  the  latter  suffered 
acveral  modifications  in  different  places  and  in  process 
of  time,  which  it  will  be  advantageous  to  pursue  in  an 
uninterrupted  course,  we  think  it  convenient  to  describe, 
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ArHiiiMs  th«  Architecture  uf  the  people  nf  the  East  during 
ture.  the  decline  uf  the  CunsUntinn|>o)ilan  Knipire  ; in  order 
— V— that  nothing  may  interfere  with  the  mccouih  we  purpose 
to  give  of  the  rise  and  progreM  of  those  stylea  of  build- 
ing which  then,  and  afterwarda.  prevailed  in  Europe. 
Tie  Thobe  Sciences  of  which  the  Arabs,  or  Saracens 

u Mecca,  from  the  earliest  times  were  in  pusaessiun.  they  pro- 
bably learned  from  their  Egyptian  and  Babylonian 
neighbours  Strabo  informs  us  that  Uiey  had  magiiihcent 
Temples  and  private  dwellings  built  in  the  Egyptian 
style,  and  a Temple,  at  Mecca,  is  mentioned  by  Diu> 
dorus  as  c&isUng  in  liis  lime ; we  are  ignorant  uf  its 
form,  but  it  was  rebuilt,  or,  at  least  repaired,  by  Mo- 
hammed, and  became  the  chief  Temple  uf  his  Keligion. 
This  is  now  called  the  A'a^6eA,  or  iiquare  building,  and 
a description  of  it  will  be  found  in  our  MiKtUattrout 
Divinon,  under  Hrdjas.  It  is  likely  enough  that  this 
building,  originally,  did  rK>t  ditfrr  much  from  an  ancient 
Egyptian  Temple  ; and  it  is  also  reasonable  to  suppose 
that  the  cupolas  and  turrets  which  rise  above  the  roof 
were  imitations  of  similar  works  erected  in  Syria  by 
Justinian  or  his  successors  j or  they  might  have  been  at 
once  adopted  from  the  Cathedral  of  i^ancta  Sophia 
itself;  of  which  the  Arabian  Prophet  might  have  been 
informed  by  those  who  are  said  to  have  assisted  him  in 
compiling  the  Koran. 

Mosque  of  Oo  Uic  mins  of  the  ancient  Temple  at  J enisalem,  the 
Omar,  at  Caliph  Omar,  about  a.  d.  640,  rais^  a superb  Mosque, 
* which,  by  Uie  Mohammedans,  is  considered  as  next  in 

sanctity  to  that  at  Mecca,  and  of  wliich,  till  lately,  no 
particulars  were  knowu  to  the  Christian  world.  >Ve 
are  indeed  still  ignorant  what  was  the  nature  of  the  edi- 
fice originally  erected  by  Omar,  because  many  additions 
have  been  made  io  it.  at  subsequent  periods ; hut  the 
following  account  of  it  has  been  drawn  partly  from  the 
Hinerairt  d Jtnuairm^  by  Chateaubriand,  partly  from 
other  sources. 

The  whole  is  contained  in  a quadrangular  area,  alK>u( 
bOO  paces  long  and  460  paces  wide,  surrounded  by  walls 
in  which  are  tudve  entrances  through  as  many  |x)iticos 
at  unequal  distances  from  each  other,  and  coii.nistiiig  of 
arcades  supported  on  pillars  in  one  or  two  tiers;  and 
it  is  probable  that  the  high  towers  about  the  build- 
ing, mentioned  by  William,  Archbishop  of  T)rc,  were 
situaled  at  the  angles  of  ibis  enclosure.  On  the  exte- 
rior of  (he  vrall,  towards  the  East  and  South,  are  tlie 
wall* of  the  city  ; on  the  West  are  some  Turkish  houses; 
and  on  the  North  are  the  buildings  called  the  Prtttorium 
of  Pilate,  and  the  Pa  ace  of  Herod. 

Ttie  edifices  within  the  enclosure  consist  of  two  Tem- 
ples, or  Mosques,  called  respectively  El  Adua  and  El 
Sahara  ; the  funner  is  divid^  into  seven  aisles  by  row* 
uf  cylindrical  columns,  each  16  feet  high  and  diameter; 
these  support  arches  each  formed  by  two  segment*  of 
circles  meeting  in  a point  at  the  vertex,  but  the  whole 
differing  little  from  a semicircle.  Above  the  orchea  are 
walls  13  f^t  higli,  and  pierced  with  two  rows  of  w in- 
dows ; at  one  extremity  of  the  central  division  are  tour 
piers  disposed  at  the  angles  f»f  a square  on  the  plan,  and 
Burrminded  by  marble  columns;  and  from  tin;  piers 
spring  four  arches,  above  the  crowns  of  which  is  a cylin- 
drical taml)our  32  feet  diameter,  containing  two  rows 
of  windr»w*,  and  supporting  a dome  in  the  form  of  a seg* 
meni  of  a sphere,  the  interior  of  which  U ornamented  with 
gilding  and  painting  of  that  kind  whid)  has  been  since 
called  arabesque.  Near  this  edihee,  and  within  the 
eti>'lc»sur«,  is  a terrace  460  feet  long,  400  feet  broad,  and 


raisetl  6 or  7 feet  above  the  court,  from  which  there  is  p*k  II. 
an  ascent  on  each  side  by  marble  steps : in  the  centre  of 
this  platform  is  situaled  the  Mosque  Ei  HachariL,  a 
building  of  an  octagonal  form ; and.  according  to  the 
inlormalioti  given  by  the  Turk*  to  Deshayes,  coolaining 
in  its  centre  the  stone  or  |K>rtion  of  rock  on  which  Mo 
hammed  mounted  whan  he  ascended  to  Heaven.  About 
this  stone,  are  four  piers  surrounded  by  columns  sup 
porting  an  octagonal  lantern,  and  crowned  by  a dome 
aimilar  to  that  of  El  Achsa;  this  was  formerly  covered 
with  gilt  copper,  which  the  Caliph  El  Louid  bad  taken 
from  a Church  at  ISalbec,  and  it  is  terminated  above  by 
a spire  and  crescenL  The  walls  of  this  building  are 
face<l  on  the  exterior  with  little  squares  of  coloured 
bricks  and  marble,  and  ornamented  with  arabesques 
and  texts  nf  the  Koran;  and  in  the  lantern  are  round 
windows  of  coloured  glass.  There  is  said  to  be  an 
entrance  on  each  face  of  Uie  Mosque,  and  each  doorway 
is  ornamented  with  mouldings  and  columna.  The  co- 
lumns uf  the  interior,  which  are  placed  on  pedestals, 
and  crowned  by  capitals,  have  probably  been  taken  from 
Christian  edifices. 

We  may  add  to  the  above  account  of  the  Arabian  Moufiw 
edifices,  that  there  exists  an  abandoned  Mosque,  seem-  Cairo, 
ingly  of  ancient  date,  near  the  wails  of  Cairo.  According 
to  the  description  given  by  Pococke,  it  must  have  re- 
sembled that  at  Jerusalem ; at  the  angles  are  square 
pavilions  which  terminate  in  minarets,  and  along  each 
face  is  a row  of  arches  with  pointed  vertices  ; the  walls 
are  crowned  with  battlements  of  a triangular  form, 
having  each  side  cut  to  resemble  steps.  In  the  centre  of 
tlic  building  is  a square  tower  with  a polygonal  lantern 
crownedbya  cupola,  the  form  of  which  i*  that  which  would 
arise  from  the  revolution  of  a pointed  arch  about  its 
vertical  axis.  From  certain  inscriptions  in  the  Cuphic 
cluiracter,  the  origin  of  the  building  is  referred  to  some 
period  more  remote  than  the  Xth  century,  but  this  is 
extremely  uncertain. 

Considering  the  great  extent  of  the  dominions  ac-  ScsrcHy  of 
qiiired  by  the  Arabians  shortly  after  the  eslablishroent  liwrsiiisin* 
of  the  Religion  uf  Mohammed,  the  magnificence  of  the  ^^^V*'** 
Court*  of  Cairo  and  Bagdad,  and  the  patronage  lie-  ' 
slowed  by  the  Caliphs  on  men  of  Science,  it  is  surprising 
that  so  few  public  buildings  should  remain,  the  construo- 
fion  of  which  can  be  referred  to  the  times  in  which  those 
Princes  flourished.  We  cun  hardly  ascribe  this  scarcity 
to  any  devastation*  produced  by  Uie  wars  which  subse- 
quently took  place  in  that  part  uf  the  World  ; for  except 
the  CriLsaders.  whose  conquests  did  not  extend  much 
beyond  the  sea-coasts  of  Syria,  and  who  alone  from 
Hcligiuu*  moUve.*  might  have  destroyed  tlie  buildings  of 
their  enemies,  all  other  invader*  uf  the  Empire  of  the  Sa- 
r.icens  were  men  of  the  same  Faitli  with  themselves,  and 
would  naturally  consider  the  public  edifices  erected  by 
the  Caliphs  as  property  common  to  all  the  Moslems. 

But  whatever  lie  the  cause,  it  is  certain  that,  except  the 
Mosques  at  Mecca  and  Jerusalem,  nearly  all  the  re- 
mains of  the  Architecture  of  the  Eastern  Saracfios  have 
disappeared. 

Of  the  few  that  are  still  in  existence  we  may  mention  Tomb  of 
the  Tomb,  said  to  be  of  Abdallah,  one  of  Uie  twelve  dis*  AbdolUb. 
ciples  of  .Mohammed.  According  to  the  descripUon 
of  Cornelius  Le  Brun,  its  plan  is  a square  of  S2 
and  the  entrance  is  in  front  at  an  aperture  covered  by 
an  arch  formed  of  two  segment*  of  circles  meeting  in 
a point  at  the  top,  the  radii  of  which  arc  about  equal  to 
the  span  of  the  aperture.  If  this  Tomb  were  really 
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Archive-  rr<?ctnJ  immeiliately  aflcr  thcdtulh  of  Abdallah,  U would 
aiibrd  Bii  important  evidence  tii  favour  of  ibe  Saracenic 
' on^ii)  of  the  species  of  arch  with  which  it  is  omu- 

mented  ; but  this  is  extremely  improbable. 

Hall  of  The  same  species  of  arch  occurs  also  In  the  Cattle  of 

Jwepb,  «i  Cairo,  and  in  the  ruins  of  an  edifice,  in  the  same  city, 
Cairo.  called  the  Hall  of  Joseph  ; both  of  which  arc  suppost^ 
Ui  have  been  works  of  Saladiu.  The  latter  is  a <pia* 
dranpilar  area  surrounded  by  tall  columns  of  porphyry, 
or  granite,  without  bases,  but  having  circular  plinths; 
tile  capitals  resemble  tho^c  of  the  Corinthian  Order,  but 
are  mure  stnipio ; and  from  them  spring  arches  with 
pointed  tups,  like  that  above  mentioned.  The  micer* 
taiuty.  however,  rcspectinjr  the  period  durinfr  which 
these  edifices  were  erected,  does  not  permit  us  to  consi- 
der them  aa  afTordiui^  any  data  by  which  to  determine 
the  antiquity  of  the  pointed  arch;  a member  which,  as 
we  shall  presently  see,  forms  so  di-siiti^ruished  a feature 
in  the  Architecture  of  £uro[iC  durin|^  what  are  calieil  the 
Middle  A}^s. 

Mosqae  a(  The  Empire  of  the  Saracens  extended  from  the  banks 
Cuoluvt.  f>f  iIjc  Indus  to  the  Western  extremity  of  Europe,  and 
it  is  a remarkable  circumstance  that  the  most  splendid 
apecitnens  of  their  Architecture  should  l>e  found  so  remote 
from  the  scut  of  their  Ctuvernmenl  as  iipain  ; in  tart, 
the  principal  building  from  which  we  derive  onr  know- 
ledge of  tlie  Aralnmi  Architecture  U the  Mosc|ue  at  Cor- 
dova, for  a description  of  w hich  we  are  indebted  to  Mr. 
Swinburne.  It  was  begun  in  the  year  7B6  by  Ab<loul- 
raham,  King  of  the  Moorish  dmr.inions  in  Spain  ; and 
the  style  of  it  was,  no  doubt,  copied  from  such  Arabian 
buildings  us  existed  at  that  lime  in  the  East.  It  is  a 
large  rrcumgular  edifice,  blO  feet  tr>ng  from  East  to 
West  and  420  feet  broad,  and  is  divided  into  two  parts 
by  a wall  parallel  to  its  greatest  length.  The  Northern 
part  is  an  open  ctiurt  in  which  the  worshippers  per* 
formed  their  ablutions  previously  to  their  entrance  into 
the  body  of  the  Temple  ; its  length  from  East  to 
West  is  equal  to  that  of  the  whole  building,  and  its 
breiwllh  is  240  feet ; a covered  colonnade,  25  feet  wide, 
consisting  of  sixty- two  pillarx,  occupies  three  of  its 
sides  in  the  interior,  and  on  the  fourth  is  the  wall 
before  mentinne<l,  in  which  are  several  doors  comnluni- 
cating  with  the  other  part,  which  may  he  considered 
as  tfie  main  body  of  the  Mosque. 

This  latter  part  is  divided  into  seventeen  aisles  by  nearly 
a iliousand  colnmnsof  various-coloured  marble,  disposed 
in  rows  extending  from  East  to  West,  and  about  20 
feet  asunder.  Of  these  rows  there  are  two,  consisting 
of  columns  attached  one  to  each  fjce  of  a square  pier. 
Tliese  cross  each  other  at  right  angles,  and  divide  the 
Mosque  into  four  rectangular  portions,  three  of  which 
were  allotted  to  the  populace,  and  the  fourth,  which  was 
the  South-Eastern  quarter,  contained  apartments  for  (he 
Priests  and  Nobility,  and  the  thrunas  of  the  Caliph  and 
Mufti.  All  the  columns  are  about  IB  inches  diameter, 
but  they  are  not  of  the  same  height,  and  seem  to  have 
been  taken  from  Roman  buildings,  which,  probably,  at 
a more  ancient  time,  existed  in  the  neigh Ixjurhood ; 
those  which  were  found  too  long  fur  the  purpose  hod 
their  bases  cut  olf,  in  order  to  reduce  them  to  (he  re- 
quired size  ; others,  which  were  too  short,  were  length- 
ened by  giving  them  tall  capitals,  cut  to  resemble  those 
uf  Corinthian  columns,  but  badly  executed.  The  aisles 
are  covered  by  low  vaults,  and  an  arch,  in  the  form  of 
a segment  of  a circle,  springs  from  the  top  every  two 
columns  in  the  direction  of  the  length  of  the  building, 
vot.  V. 


Tlie  Interior  receive*  light  chiefly  from  the  doorways.  Part  i(. 
and  from  apertures  in  the  roof. 

The  cxierior  walls  of  the  .Mostpte  are  plain,  and  the 
roof  is  hid  from  view  by  battlements  cut  in  the  shape 
of  steps.  Tlie  Eastern  wall  is  supported  by  buttiesses, 
and,  on  this  front,  arc  several  semicircular-headed  win- 
dows, with  archivolts  springing  from  short  pilasters  or 
columns,  approaching  the  Tuscan  form  ; some  of  these 
windows  are  double,  and  consist  of  two  liemicircular- 
arched  lops,  wliich  rest  upon  three  short  pillars  The 
doorway  is  crowned  by  an  arch  conqxn'cd  of  two  seg- 
ments of  circles  meeting  in  a point  at  top,  and  con* 
linudi  below  the  horizoiiUl  line  passing  through  their 
centres ; so  that  (he  »{>erturc  at  the  foot  of  the  arch 
is  less  in  hreadlh  lhait  at  some  distance  above  it;  a 
fonn  which,  though  not  always  assumed  by  Moorish 
arches,  has  never  been  employed  in  thoNe  ol  any  other 
people 

At  (icrono,  in  Catalonia,  are  the  remains  of  an  Ara-  BatK  ii 
bian  Hath,  of  considerable,  (hough  uncertain  antiquity,  C*'«‘*** 
but  deserving  mention  in  lliia  place,  as  it  i.s  the  only 
known  example  of  a species  of  building  which  nuist 
have  been  as  generally  constructed  by  the  Arabians  as 
by  the  Grt^k*  and  Romans.  It  consists  of  a ^quarc 
apartment,  having  in  the  centre  a space  enclosed  by  a 
low  octagonal  w all,  on  the  periphery  of  which  were  placed 
eight  cuiumiis.  with  capitals  resembling  those  employed 
in  the  ancient  Kgypliun  .Architccliire.  From  these  ca- 
pitals spring  eight  arches  in  the  form  uf  segments  greater 
than  semicircles;  a kind  of  arch  which,  from  ita  resem- 
blance to  a horse-shne,  ia  generally  called  by  that  name. 

The^e  support  an  r>ctagonal  wall,  from  which  spring 
cynmlrieal  vaults  to  the  four  sides  of  the  apartment,  and 
to  four  faces  formed  diagonally  at  iut  interior  angles. 

Above  the  wall  is  an  open  lantcni  frunied  by  eight  short 
columns,  which  support  an  octagonal  cupula  with  a 
pointed  vertex.  In  one  of  the  sides  of  the  room  ore 
reces<ses  the  entrances  to  which  are  crowned  by  pointed 
arches. 

We  may  conclude  lhi»  account  of  the  Saracenic  Tbe  Alhtm- 
buildings  by  a reference  to  the  description  of  tbe  Ai.-  •* 
iiAMRA,  or  I^lace  of  tlie  Moorish  Princes  of  Grenada, 
given  in  oair  MiarrUanrom  Division,  ad  e.  Hiis  edifice, 
though  itwas  not  erected  till  near  the  end  of  the  XllJlh 
century,  appear*  to  tiave  been  built  according  to  the 
same  style  as  the  earlier  works  of  the  Arabians,  but  with 
a greater  degree  of  ornament. 

Elevations  of  a column  and  one  of  the  arches  in  the 
Court  of  the  Lions  (here  described,  are  given  in  pi.  xv. 

The  Arabian  or  Saracenic  Architecture  seems  to  Cbanctrr 
have  uiulergone  some  change  during  the  time  in  tbe  Sara- 
which  thot  people  enjoyed  a political  existence,  'fhe 
style  of  the  original  examples  has  some  resemblance  ’ 
to  that  which  prevailed  in  the  Byzantine  Empire-  The 
cupolas  formed  in  the  earliest  buildings  are  probably 
copies,  on  a «^man  scale,  of  those  which  crown  the 
(‘hiireh  of  Sancta  &iphia;  and,  of  (he  columns 
whiih  were  employed  in  the  same  huilditigs,  those  not 
actually  taken  from  edifices  of  more  ancient  date,  were 
formed,  thuiigli  rudely,  In  irnilaiion  of  such  as  had  been 
executed  by  Roman  artists.  Tlie  later  style  of  the 
Arabians  seems  to  lie  diKiinguished  by  cupolas  formed 
of  portions  of  cylinders  springing  from  a square  cr  oc- 
tangular base,  and  meeting  in  a point  at  top.  like  what 
ore  called  cloistered  vaults  ; by  archea  in  the  form  of 
segmeiiiH  greuter  than  semicircles ; by  slender,  square 
minarets,  terminating  in  a bu'-1,  or  pine-apple;  and  by 
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Arthitce-  the  painted  tiles  and  moeaie  work  with  whidi  the  walU 
gf  the  buiidinfpi  were  covered. 

“ ^ " The  buildinga  we  have  described  are  thoee  which 
have  first  given  us  occasion  to  introduce  tbe  cuspid 
arches»  or  those  formed  by  segments  circles  meeting 
in  a point  at  the  vertex  ; and  could  we  be  certain  that 
they  were  constructed  at  the  time  of  the  erection  of  the 
oldest  buildings  in  which  they  are  ibund,  there  would  be 
no  hesitation  in  admitting  that  they  are  the  originals  of 
that  kind  of  uroh  which  from  tbe  Xlth  to  the  With 
century  prevailed  almost  universally  in  Europe.  Con* 
sidesable  doubt,  however,  is  thrown  by  travellersi  on 
the  antiquity  of  thoee  arches,  and  it  is  generally  believed 
that  the  dale  of  their  construction  U posterior  to  that 
of  the  buildings  themselves;  and.  consequently,  they 
afford  no  proof  that  the  Arabians  have  a just  claim  to 
the  invention  of  the  pointed  arch.  With  respect  to 
those  of  the  horse-shoe  form,  there  U little  difficulty  in 
admitting  (hat  they  may  have  been  the  inventors  of  it, 
as  no  example  of  a precisely  similar  form  is  to  be  found 
in  any  part  of  Europe,  except  Spain.  This  construe 
tion  must  have  originated  in  tbe  mere  love  of  novelty ; 
for  the  least  attention  to  its  form  will  show  that  it  does 
not  possess  the  essential  property  of  an  arch,  stability, 
since  the  pressure  in  the  direction  of  the  curve  is  entirely 
unresisted  at  tbe  foot;  and  therefore,  the  wall  over  the 
aperture  is  prevented  from  falling  only  by  the  means 
employed  to  bind  together  the  stones,  both  in  the  arch 
and  the  wall  above  it 

In  Saracenic  arches  we  find  the  adjacent  sides  of  the 
voussoirs  cut  in  notches,  like  tbe  teeth  of  a saw,  the 
projections  of  one  fitting  tlie  rentraot  parts  of  the  other ; 
a construction  which  indicates  an  apprehension  on  tbe 
part  of  the  builders  that  plain  sides  would  not  have  had 
sufficient  divergency  to  permit  the  blocks  to  keep  their 
places.  But  this  serrat^  form  subsequently  became  a 
species  of  intricate  scarfing,  the  projections  and  the  cor- 
responding notches  being  cut  in  (he  form  of  complex 
curvilinear  mouldings;  these  might  have  been  intro* 
dueed  merely  for  the  sake  of  ornament ; but  it  is  also 
possiUe  that  it  was  intended  to  unite  all  the  vousaoirs 
together,  so  aa  to  constitute  an  archivolt  capable  of 
standing  verticaHv  without  any  lateral  pressure ; this, 
in  the  borse*sboe  form,  must  have  been  an  object  of  im- 


portance, as  there  is  nothing  to  counteract  the  inward  Art  II. 
pressure  at  the  lower  extremities  of  the  arch.  > 

The  Moorish  arches  about  a doorway  are  frequently 
ornamented  in  the  most  splendid  manner ; tbe  faces  of 
the  voussoirs  are  marked  with  arabesques,  and  sur- 
rounded by  a moulding,  which  is  not,  in  general,  con- 
centric with  tlie  intradoB ; the  whole  is  enclosed  in  a 
rectangular  panel,  the  mouldings  and  surface  of  which 
are  elegantly  enriched  with  scrolls  and  foliage ; and 
commonly,  the  foot  of  the  arch  rests  on  a small  column 
on  each  ride  of  the  aperture.  In  pi.  xv.  is  given  an 
elevation  of  part  of  the  highly  ornamented  entrance  to 
the  Sanctuary  of  the  Koran  in  the  Mo.sque  at  Cordova  ; 
this  may.  perhaps,  he  considered  as  the  richest  example 
of  (he  manner  in  which  tbe  Arabian  artists  embellished 
their  edifices. 

Tbe  Religion  of  Mohammed  forbidding  (he  representa- 
tion of  animals,  the  sculpture  of  the  Arabians  consists 
of  foliage,  or  texts  of  the  Koran  inscribed  on  tbe  walls. 

To  the  first  they  gave  every  variety  of  form  that  the 
most  fertile  imagination  could  derise;  and  hence,  all  or- 
naments of  a fantastic  character  have,  from  this  people, 
obtained  tbe  name  oT  Arabftqur  or  Jlfores^ue. 

M.  Durand  observes  that  the  Mosques  of  tbe  Arabs 
contain,  in  a quadrangular  enclosure,  an  immense  quan- 
tity of  columns  ranged  in  files  like  plantations  of  trees, 
among  which  the  people  might  enjoy  that  coolness, 
whicli,  in  the  climates  of  the  East  and  South,  was  not 
to  l>e  obtained  in  the  open  air;  and  M.  Chateaubriand 
perceives,  in  the  heavy,  majestic,  and  durable  style  of 
Egyptian  Architecture,  the  germ  of  the  light  Saracenic; 
he  considers  (he  minarets  as  imitations  of  obelisks  ; the 
arabesques  as  hieroglyphics  painted  instead  of  sculp- 
tured ; and  he  gives  tbe  Temples  of  Egypt  as  examples 
of  the  forests  of  columns  composing  the  interior,  and 
hearing  the  flat  roofs  of  the  Arabian  Mosques.  But  it 
may  be  observed  that,  with  this  sort  of  license,  no  dif- 
ficulty need  be  experienced  in  justifying  any  hypothesis 
whatever. 

The  minarets,  or  lofiy  slender  turrets,  which  always 
accompany  the  Relidous  edifices  of  the  Mohammedans, 
are  supposed  by  DTIerbelot  to  have  been  first  erected 
by  the  Caliph  Walid  about  the  beginning  of  the  VIlIUi 
century. 
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, Ecdxnattical  ArchUtdurf  of  Itaiy  before  the  XIFtA 
Century. 

Wc  reverf  now  to  the  Architecture  of  Europe;  and, 
takings  it  up  at  the  time  which  immediately  followed  the 
erection  of  the  Cathedral  ofSaucta  Sophia,  at  Constant^ 
nople,  we  proceed  to  trace  in  Italy,  and  ^ubHcquenlly  in 
the  North  of  Europe,  the  imitation  of  the  atyle  exhibited 
in  that  edihcc ; and,  finally,  to  develope  the  character  of 
a style  of  unknown  oripn.  the  princip^  features  of  which 
differ  considerably  from  those  of  any  edifice  before  co^ 
•micted. 

Hie  introduction  of  the  areh  seems  to  have  been  Uie 
6rst  step  towards  that  complete  change  which  look  place 
in  Roman  Architecture  at  the  lime  of  the  decline  of  the 
Empire.  In  the  ancient  buildings  the  columns  employed 
to  divide  the  internal  area,  or  to  support  the  roof,  had 
their  distances  from  eacli  oUier  necessarily  regulated  by 
the  length  of  such  stones  as  could  be  procured  to  form 
ihe  entablature,  since  the  extremities  of  each  stone  were 
to  rest  on  the  two  nearest  columns,  or  upon  other  stones 
which  project  but  little  beyond  the  interior  sides  of  those 
columns.  But  an  arch,  the  extremities  of  which  were  sup* 
ported  on  two  piers,  could  be  made  to  cover  an  interval 
more  considerable  than  the  extent  of  a regular  interco- 
lumniation ; and.  therefore,  would  be  a great  improve- 
ment in  a public  building  where  the  frequency  and 
closeness  of  the  columns  would  render  it  impoasible  for 
the  eye  of  a spectator  to  command  a good  view  of  the 
interior.  As  soon  as  this  construction  had  been  adopted, 
H would  not,  probably,  be  long  before  an  effort  would  be 
made  to  diminish  the  massiveness  of  the  pitra,  which, 
as  the  arches  counteract  each  other’s  lalerul  pressures, 
have  evidently  to  support  only  those  in  the  vertical  direc* 
tioDS.  It  is,  therefore,  conceivable  that  the  next  step 
would  be  to  make  the  arch  nse  from  the  top  of  a co- 
lumn. The  arcades  thus  formed  Cfiiistilute  one  of  the 
principal  features  of  the  style  which  succeeded  the  an- 
cient Roman,  and  in  the  above  manner  their  origin  may 
be  accounted  for. 

Another  feature  is  that  which  is  called  groined  vault- 
ing, a species  of  covering  which  could  not  escape  the 
notice  of  any  person  who  hwl  been  employed  to  execute 
a common  cylindrical  vault ; since  the  intersection  of 
two  such  vaults  would  produce  that  particular  kind  of 
which  we  speak ; and  the  idea  being  once  obtained,  the 
method  of  construction  would  be  sufficiently  obvious. 

At  first  the  diagotuil  ribs  of  the  groined  raulting  may 
have  been  made  to  rise  from  the  interior  angles  of  the 
walls  of  a b<iilding,  or  from  the  square  piers  lefl  by  the 
intersections  of  the  passages  which  cross  each  other  at 
right  angles  within  the  area ; but  the  employment  of 
columns  to  support  simple  arches,  subsequently  led  to 
(he  practice  of  making  the  ribs  of  the  groins  rest  also  on 
the  columns.  The  m^ificatiotis  of  Lbia  system  of  arches 
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and  vaults  springing  from  pillars,  constitute  the  differ*  P^tlU. 
enees  in  the  character  of  that  species  of  Architecture 
which  we  are  pieseutly  to  consider. 

Hie  intercoumc  which  subsisted  between  Italy  and  Tb«  cow- 
Greece  after  the  fall  of  the  Western  Empire,  gave  man’fstioo 
rise  in  the  former  Country  to  specimens  of  Architecture 
and  Sculpture  of  the  purest  kinds,  long  after  the  favour* 
irruption  of  the  Northern  Nations  had  annihilated  able  to  Ar- 
the  Arts  and  artists  in  other  parU  of  Europe.  Hie  chitociure. 
merchants  of  Venice,  Genoa,  and  Pisa,  together  with 
the  natural  productions  and  manufactures  of  Greece, 
imported  from  that  Country  the  materials  of  its  ancient 
buildings,  with  which  they  adorned  their  own  cities; 
and  from  the  dearth  of  artists  which  then  prevailed  in 
the  rest  of  Europe,  natives  of  Greece  are  supposed  to 
have  been  employed  to  construct  the  Ecclesiastical  eflt- 
fices  of  Italy  with  the  ruins  of  the  Tem]>1es  of  their 
ileathen  ancestors.  It  is  thus  that  in  the  IXth,  Xth, 
and  Xlth  centuries,  the  Cathedrals  of  Venice  and  nsa 
and  the  old  Church  at  Raveuna  were  liuilt,  by  artists 
horn  CoDSlontinople,  or  by  Italians  formed  in  their 
Bihool,  in  imitation,  and  according  to  (he  disposition  of 
the  Cathedral  erected  by  Justinian,  in  the  latter  city;  but 
with  members  which  bear  the  marks  of  the  good  taste 
of  (he  ancient  Greeks.  Even  where  such  materials  were 
nut  actually  employed,  the  imitations  of  them  would  be 
less  unworthy  of  the  ancient  masters  than  the  rude  works 
of  persons  left  to  the  indulgence  of  imagination,  without 
taste  or  skill  to  guide  them  in  the  design  or  execution  of 
their  own  fantastic  conceptions. 

The  Ecclesiastical  Architecture  of  Italy  would  natu-  Extemioa 
rally  be  carried  into  the  Northern  part  of  Eumpe  by  the  of  the  oW 
Clergy  of  (he  different  nations  of  Christendom,  who,  Tidian  Ar- 
from  the  time  that  the  Papal  influence  became  general, 
visited  Rome  on  a spiritual  or  a temporal  account, 

Theae  persons  would  observe  the  style  of  building  in  K«n>p«. 
that  city,  and  take  delineations  of  (he  edifices;  by 
these  they  would  erect  similar  works  in  their  respective 
Countries,  with  such  variationa  as  their  several  tastes 
might  dictate ; and  hence,  though  there  would  be  a 
nnerml  conformity  with  the  Italian  models  in  the  out- 
line of  their  edifices,  yet  the  details  may  be  expected  to 
vary  considerably.  Hiis  is,  no  doubu  (he  reason  of  the 
differences  in  style  observable  in  the  Churches  of  Ger- 
many, France,  Spain,  and  Britain,  which  -some  have  con- 
sidered to  be  as  strongly  marked  as  those  in  (he  Doric, 

Ionic,  and  Corinthian  Orders.  In  those  Countries  the 
artists,  having  before  them  few  examples  of  the  antique 
Roman  Architecture  on  which  to  Ibrm  their  taste,  were 
naturally  inclined  to  improve  upon  the  contemporary 
style  of  Italy,  which  had  been  transplanted  thence  in  (he 
way  we  have  described.  This  improvement  they  con- 
tinued till  they  raised  out  of  it  another  style,  very 
different,  but  perhaps  equally  beautiful  with  that  from 
which  it  had,  at  first,  de^nerated. 

Hie  Ecclesiastical  edifices  which,  in  Italy,  have  beco 
executed  according  to  the  style  so  prevalent  in  the 
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Archibvv  North  of  Europe  from  theXHIth  century,  are  probably 
lure.  modified  imitationH  of  tlie  CalhedrtUn  of  Germany  and 
Prance.  The  Architecture  of  lhc?»e  buildings  may  have 
been  introduced  into  Italy  by  the  power  of  example, 
rniliiowrr  *****  apile  of  the  monuments  of  Roman  Art  on  which 
ortl»eNonh-.  the  taste  of  the  Italians  had  before  been  fonneil.  But 
emArdu.  these  monuments  beinj;  fur  more  numerous  in  Italy 
teciwe  la  Jq  ^,'orih  of  Europe,  it  is  easy  to  perceive  that 

* * such  a predilection  for  the  antique  would  exist  in  the 
former  Country,  that  the  Northern  style  would  hold  but 
a isuburdinate  rank.  .\nd  wlicti,  at  tiic  revival  of  the 
Arts,  the  Roman  Architecture  was  more  dilic^ntly 
8tu<iied  in  Italy,  it  became  a standard  for  the  buildings 
subsequently  erected  in  ibnt  Country,  and  the  Architec- 
ture of  the  Dark  .Ages,  which  apprareil  to  be  a comip* 
tion  of  the  former,  was  held  in  contempt.  Finally,  in 
the  XVIih  century,  Uic  artists  of  Italy  succeeded  in 
bringing  the  Archueclure  of  the  re.sl  of  Europe  within 
the  pule  of  the  Rninau  schonb 

Imprepfieiy  The  style  of  building  which  prevailed  in  Europe  from 
*»f  terms  the  full  of  the  Roman  Empire  till  the  XVIth  century  is 
classed  under  the  general  name  of  Goi/iic,  as  If  It  had 
been  invented  or  introduced  by  the  Goths  in  thediiTurent 
Countries  which  they  conquered.  Nothing,  however,  it 
mui^l  be  owneil,  is  more  erroneous  than  such  an  opinion ; 
for  the  Barbarians  who  overwhelmed  the  Empire  <lo  not 
appear  to  have  had  eltlier  the  inclination  or  the  means 
to  execute  any  one  of  those  works  which  are  culleii  by 
their  name.  Iniiced  History  informs  us  that  when  (he 
Goths  adopted  the  Religion  dikI  the  mumiers  of  (he 
polite  Nation  which  they  had  aubdueil,  Itiey  adopted 
also  its  style  of  Architecture,  and  buiit  Churches  accord- 
ing to  the  exumpli^s  wltich  they  saw  in  Rome;  which  they, 
most  probably,  would  not  have  done  hud  they  posses*^ed 
anything  bkeu  style  of  building  peculiar  to  themselves. 
And  Sara*  It  hsus  been  proposed  to  apply  the  term  Sarace/tic 
reaic  Archi- to  that  style  which  prevailed  in  Eurojw! 
tntuf*.  from  the  Xlli  to  the  XVIth  century  ; from  an  opinion 
that  its  principal  features  were  derived  from  those  cm- 
pioyetl  in  the  Architecture  of  Syria  and  Egypt  about  the 
commencement  of  that  period.  This  opinion,  and  with 
, it  the  name,  is  now  abandoned.  It  is  tnie  that  the 
Arabs  orSaracettr*  brought  a particular  style  of  building 
iithi  the  South  of  Europe,  which,  no  doubt,  was  either 
identical  with,  or  a mndiHcation  of  that  which  had,  per- 
haps. long  prevailed  in  the  East;  hut  the  Arabian 
Architecture  differs  considerably  from  that  which  pre- 
vailed in  the  North  of  Europe  n(  the  same  lime,  and 
the  latter  appears  to  have  been  a gradual  devciopement 
of  some  proexifiling  mode,  which  would  not  the 
case  if  it  had  been  adopted  at  once  from  that  of  the 
Orientals. 

The  ^rcAiMurr  of  ih«  Middle  and  the  CArtJ- 
tian  ArchiteHurr^  are  terms  which  have  been  also  ap- 
plied to  the  class  ofbuUdings  now  under  consideration  ; 
but.  though  not  destitute  of  propriety,  they  arc  yet  liable 
to  some  objections.  The  first  because  its  atkplicatioii 
will,  in  the  course  of  lime,  reuse  to  be  just ; ns  the  period 
of  its  existence  will  not  he  a Middle  Age  for  a remote 
posterity.  And  with  respect  to  the  other  term,  it  may  be 
thought  to  comprehend  too  much,  for  the  sacred  buildings 
of  the  Christians  have  not  been  confined  to  this,  nor  to 
any  other  particular  style ; they  were  first  cnnstnicled 
in  the  manner  which  prevailed  in  Italy  when  the  Arts 
were  at  a low  ebb,  and  subsequenUy  in  imitation  of  the 
purest  style  of  the  edifices  of  Rome  and  Greece. 

To  the  Architecture  of  Europe  in  the  period  before 


mentioned,  the  term  Gothic  seems  to  have  been  given  Pwt  in. 
by  those  professional  men  who  have  since  laboured  to 
revive  the  .Architecture  of  ancient  Roir*«,  ns  a mark  of  (nr 
reproach,  indicating  that  it  was  as  destitute  of  architec- 
Ionic  merit  as  the  Goths  were  of  Science;  and  though 
thuHc  per^ns  probably  were  mistaken,  and  their  censure  chiiecivre 
too  severe,  yet,  as  the  term  ha.s  now  become  grmernl,  it 
will  answer  the  purpose  of  distinction  as  well  as  any 
other  ; ami  may,  therefore,  be  employed,  provided  we 
agree  to  consider  the  style  to  relate  to  the  (ioihs  no 
otherwise  than  as  (he  firvt  specimens  of  it  existed  in 
Europe  about  (he  time  when  that  people  performed  an 
important  part  on  (he  same  theatre. 

The  division  which  the  Italians  made  of  (he  geneml  nfiTereni 
Gothic  style  seems  sufficiently  proper,  and  fhows,  at  clu*ei  of 
the  same  time,  the  Countries  in  which  the  disisnguishing 
characters  originated.  TImt  (mrttciilur  style  which  pre* 

\iiilcJ  in  the  North  of  Italy,  they  called  Lomhaitl 
Guthic,  Goiieo  Halico;  that  which  prevailed  on  the 
North  of  the  Alps,  they  called  German  (biihie,  flotico 
Tedneo  ; and  that  in  Spain  and  some  other  Countries, 
they  calleil  Ambic  or  Moorish  Goihic,  fioUr*»  Mortwo. 
ill  England,  where  diHcrciit  styles  prrvaileit  at  ditferent 
times.  «nd  the  features  of  each  are  strongly  marked,  it 
is  considered  as  of  three  kinds ; tit.  the  Saxon  and  Nor- 
man Gothic,  the  full  or  timple  Gothic  ami  the  florid 
Gothic.  This  last  style  hud  hardly  arriveii  at  perleclion 
when  taste  riuddcnly  made  a revrdutiim  in  favour  of  (he 
ancient  Roman  style,  and  the  Gothic  Architecture  was 
completely  abandoned.  A different  cla.ssification  has 
been  made  of  (he  ancient  English  Architecture  by  some 
writers  on  the  subject.  Tlie Saxon  iscouKldcred  asa  style 
distinct  from  the  Norman  ; and  that  which  succeeded, 
and  which  U designated  by  the  general  term  Gothic^  is 
divided  into  iht  lanr^t-arch  Gothic,  thccom;»/e/e(i«thic, 
the  ornameutal  Gothic,  and  the  florid  Gothic;  hut  the 
Xonna.’k  style  seems  (o  he  only  a modification  of  the 
Saxou  ; and  the  epithets  applied  ty  (he  others  suffi- 
ciently indicate  that  these  differ  only  in  (he  degrees  of 
oniamcnt  applied  to  the  same  or  similar  features  ; and. 
therefore,  (hat  the  distinctions  are  hardly  necessary. 

It  is  probable  (hat  between  the  Vlihand  Xlh  cen- 
turies, the  Ecclesiastical  edifices  of  Italy  were  imitations 
either  of  the  ancient  Basilica,  or  of  the  Cathedral  at 
Constantinople,  and  the  few  remaining  Churches  of  that 
time  have  evidently  been  fitrmed  upon  the  model  of 
the  last-inentioneil  buikling;  hence  (heve  edifices  are 
com>idered  as  belonging  to  (he  ConduniinopioUtan^  or, 
as  some  call  it,  the  Qrtco-llalico  style.  ARer  the 
Xth  century,  the  characters  of  the  Kavlern  ami  Western 
ba.silican  (.'hurches  seem  to  have  been  united,  and  the 
style  thence  renulting  U that  which  is  usually  desig- 
nated the  Lombard  Gotliic. 

The  greatest  of  the  Italian  Churches  built  in  tlie  Con-  Csihednl  nt 
stmitinopolitun  style,  is  the  Cathedral  of  St.  Murk,  at  St.Mark,  «t 
Venice,  which  is  said  to  have  been  erected  in  the  IXlh 
century  by  a Greek  artist  whose  name  is  unknown.  Its 
pl:in  is  that  of  a Greek  cross,  airdVarh  arm  is  roofed 
will)  u hemicyliudrical  vault;  these  meet  in  the  cetilre 
of  the  building,  and  terminate  in  four  semicircular 
arches  on  the  sides  of  a square  about  42  feet  lung  in 
each  direction.  From  the  angles  of  the  piers  between 
these  arches  rise  pendentives,  .simiior  to  those  of  ^ancta 
Sophia,  an<l  terminating  at  lop  in  a circle  which  forma 
the  base  of  a cylindrical  wall ; in  (his  is  contained  a 
row  of  windows  to  give  light  to  the  interior,  end  on  it 
is  raised  the  central  or  principal  dome,  which  is  of  s 
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Archnac*  h^mi^phencat  form.  The  Chwrdi  U divided,  lonffitu- 
dinaUy  and  iranavcrsely,  by  rows  of  coliimus  Mipporiiiijj 
Hetnicirciilar  arches ; nnd  ihe  aisles  of  the  body  of  the 
bttildin;?  and  of  the  transept  imersect  each  other  in 
four  places  about  the  centre  of  (he  cross;  over  these 
mtersecihms  are  constructed  domes  ainiiliir  to  that 
of  the  centre,  but  smaller,  so  that  lliere  are  five  fiomes 
on  the  roof  of  the  Cathe<iral ; the  exteriors  of  the  domes 
are  covered  with  lead  and  sunnouii(e<!  by  crosses. 

The  facade  of  St.  Murk  consists  of  three  stories : in 
the  centre  of  the  lower  one  is  the  entrance,  which  is  eo* 
veml  by  a p'eui  semicircular  arch,  and  on  each  aide 
are  two  other  arches  of  the  same  form  ; all  ihese  liave 
plain  archivobs,  winch  spring  from  ihe  upper  of  two 
(Mlers  of  columns  placed  one  above  unother.  At  each 
ektremiiv  of  the  fat^ade  is  a sipiarc  tower,  in  euch  face 
of  which  it  an  arch,  supported  also  on  the  tipper  of  two 
Orders  of  column**.  Over  the  lower  arcade  is  an  open 
platform,  with  a balustrade  wfiich  is  continued  round  the 
exterior  of  the  Church ; in  front  of  tliis  platform,  and 
occiipyinir  the  cenire  of  the  facade,  arc  the  four  famous 
horses  of  Corinthian  metal,  which  once  lielon^ed  to  the 
Arch  of  Nero, 

The  second  story  contains  four  blank  semicircular 
arches,  placed  two  on  each  side  of  a central  aperture, 
which  is  higher  than  the  four  arches  and  forms  a win« 
dow  ; ail  of  them  are  covered  by  pediments  in  the  form 
of  curves  of  contrary  flexure,  ami  urnamente<i  with 
foliage ; and  over  the  spandril  between  every  two  arches 
is  a turret  terminating  in  a small  pyramid  or  pimiaclc. 
'Fhe  building  has  undiTgoiie  many  alterations  since  its 
original  construction,  and  the  ornaments  just  mentioned 
are  certainly  of  much  later  date  than  the  rest  of  the  edi* 
flee.  The  general  style,  however,  seems  to  have  been 
coustandy  preserved. 

Csaipanile.  The  C'ampaiiile  or  Dell-lowcr  of  St.  Mark,  which  was 
built  b>  Rtiono,  an  Italian  architect,  in  1 1 f>4,  is  a brick 
building,  the  plan  of  which  is  a square,  40  feet  in  extent 
in  each  direction,  ami  which  risea  to  the  height  of  330 
feet.  It  is  celebrated  for  its  strength  and  firmness,  not 
having  declined  from  a vertical  position  as  so  many 
other  similar  buildings  in  Italy  have  done. 

In  Certosa.  one  of  the  Islands  of  the  Lagune  at 
Venice,  is  a Church,  erected,  as  appears  by  an  inscrip* 
lion,  ill  ll08,  which  on  account  of  iia  great  antiquity, 
and  for  a certain  singularity  in  its  interior,  deserves 
to  t>e  mentioned  in  this  place.  'l*he  plan  is  a simple 
parallelogram,  having  no  transepts,  but  at  one  end 
is  a hemtcycic  or  semicircular  recess,  in  the  centre 
of  the  curvature  of  which  is  the  altar ; conceniric  with  the 
cune  of  the  wall,  and  rising  gradually  towanls  it,  are 
rows  of  seats  like  those  of  a Theatre.  A flight  of  steps 
prt»cecds  from  the  back  of  the  altar,  in  a direction  pa< 
rallel  to  the  sides  of  the  building,  to  the  level  of  the 
uppermost  seat,  where  was  situated  the  throne  of  the 
Bishop.  The  bmly  of  the  Church  is  divided  longitu- 
dinally into  three  parts  by  two  ranges  of columns  which 
support  arches  taller  than  semicircles  the  curvature  of 
the  archivoll  commencing  at  a small  distance  alxive 
their  capitals.  The  height  of  the  throne  is  such  that, 
when  the  Bishop  wo-s  seated,  his  head  must  have  been 
on  a level  with  the  tops  of  the  same  columns. 

(.tutfcn  of  The  Church  of  St,  Vitale  at  Ravenna,  which  was  built 

^KaveoDs.  alxuit  the  same  time  as  that  of  St,  Mark,  is 

1 aveo  a,  jjj  the  same  style.  The  exterior  walls  are  formed 

upon  a regular  octagon,  the  diameter  of  which  is  12b  feet; 
within  these  are  eight  piers  dis|K>sed  at  the  angles  of  an 


octagon  concentric  with  the  former,  and  54  feel  in  extent  ^ HI. 
from  one  hide  to  that  op|»osite.  The  height  of  these  piers 
is  55  feet;  above  them,  and  crowning  the  whole  edi* 
flee,  is  a hemispherical  vault  covered  by  a conical  roof 
of  timber.  TIiIh  dome  is  remarkable  fur  the  spamlrils 
being  filled  with  empty  vases  of  potters’>clay,  and  round 
the  exterior  of  its  base  are  semicircular- headed  win* 
dowR,  each  of  which  is  divided  into  two  apertures  oC 
similar  forms.  Between  every  two  piers  is  a hcniieylin- 
drieul  recess  formed  oti  euch  side  of  the  r>ctagon,  and 
covered  by  a half-dome,  Ihe  vertex  of  which  is  48  feet  from 
the  pavement ; each  of  these  recesses  ctmtains  two  win* 
dow'!,  divided  into  three  parts  by  twoC'onnthian  columns 
supporting  semicircular.hcaded  arches.  Between  the 
pierK  and  the  exterior  walls  of  the  building  arc  two  cor- 
ridors surruumling  the  whole,  one  above  anuUier,  and 
each  covered  by  a hemicyiiodrical  vaulting.  The  upper 
corridor  has  a doping  roof  of  limber  above  the  vault. 

I1ie  Church  of  SU  Anthony,  at  Padua,  is  in  a mixed  ofStAa- 
Goihie  Klylr.  and  Is  crowned  by  domes  like  that  of  St.  ihony,  u 
Mark  ; but  this  building  is  particularly  distinguislicd  Ibr 
(wo  slender  towers  or  minarets,  wbich  give  it  much  the 
air  of  a Saracenic  edifice. 

The  Cathedral  at  Pisa,  with  the  Baptistery  ami  Belfry  The  Csthr- 
belonging  to  it,  form  a group  of  buildings  not  only  the  ‘biJsi  Piw 
finest  in  Italy,  but  possessing  in  an  eminent  degree  those 
features  which  particularly  distinguish  the  Lombard- 
Gothic  style  of  .Architecture,  uml,  therelbre,  claim  a par- 
ticular description.  The  Cathedral  was  built,  in  1016, 
by  BuBchetto,  a Greek  or  Italian  artist,  for  it  is  uncertain 
which  ; its  plan  resembles  a Latin  cross,  of  which  the 
principal  part  is  304  feet  long,  and  107  feet  wide  ; and 
the  transverse  branch  is  234  feet  long,  and  65  feet  wi<ie. 

The  former  la  divided  loiuitmlinaily  into  five  parts,  of 
which  the  grand  nave  is  40  feel  broad,  and  L2H  feel 
high  : this  is  separated  from  the  nearest  lateral  ai^es 
by  twenty-four  Corinthian  columns  of  Oriental  granite, 
of  which  there  are  twelve  on  each  side.  Semicircular 
arches  spring  from  the  capitals,  and  carry  smaller 
columns  forming  the  front  of  an  upper  gallery  appro- 
priated to  the  women.  The  columns  which  separate 
the  lateral  aislea  are  smaller  than  those  of  the  nave,  but 
are  raised  on  pe<leHi]iU  to  an  equal  height,  't  he  nave 
is  roofed  with  timber,  but  the  ui»les  are  vaulted  and 
painted.  The  transept  is  com|}o«cd  of  a nave  107  feet 
high,  and  two  aisles,  each  60  feci  high,  and  binned  by 
columns  of  the  same  size  as  those  of  the  aisles  before 
mentioned.  In  the  intersection  of  the  iiavn*  are  four 
]>iilars  supporting  four  great  arches,  above  which  is  a 
polygonal  wall  adorned  with  eigtity- eight  columns  sup- 
porting arches,  and  on  this  rests  a corona  of  uiarhle ; 
above  the  corona  is  a cupola  70  feel  high,  the  interior  of 
which  is  lighted  by  one  hundred  windows  The  exterior 
of  (he  wall  on  which  the  cupola  is  built  is  ornamciiied 
with  two  tiers  of  arches,  of  which  those  in  the  upper 
tier  are  small  and  crowned  with  decorated  pe<limen(s 
with  pinnacles  between  them ; but  these  are  probably 
of  later  date  than  the  original  structure. 

The  Western  f«<;ade  consists  of  five  stories  ; the  lower 
one  is  composed  of  seven  arches  supported  by  six  Co- 
rinthian columns  and  two  pilasters  ; the  second  contains 
nineteen  arches,  supported  by  eighiecn  columns  and 
two  pilasters;  the  third  has  nine  arches  in  the  centre, 
all  of  equal  height;  but  on  the  riglit  and  left  of  these, 
where  the  facade  is  limited  by  the  sloping  roof  of  the 
galleries  over  the  aisles  of  the  nave,  are  columns  which 
diminish  in  height  according  to  the  inclination  of  (he 
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Arcbitec*  roof,  llie  walls  of  the  central  ditrinoo  of  the  neve  ere 
^ carried  vertically  above  the  level  of  tbeae  roofs,  and 

terminate  in  a roof  with  slopinft  aides,  forming  a longi' 
tudinal  ridge  in  the  middle,  and  the  correapoi^iiig 
of  the  fii^ade  is  ornamented  with  two  tiers  of  a^es, 
supported  by  columns  as  in  the  tiers  below ; the  arches 
in  the  upper  tier  are  supported  by  colimms,  which  also 
diminish  from  the  centre  towards  the  extreautiea,  on 
account  of  the  inclination  of  the  sides  of  the  roof.  The 
sloping  sides  of  the  pediment  or  gable  are  ornamented 
with  foliage,  supposed  by  Dr.  Milner  to  have  been 
addett  when  the  Cathedral  was  repaired  after  the  fire  of 
1 h69.  which  burned  down  the  roof  from  the  cupola  to  the 
Western  end.  The  arches  and  columns  in  the  lowest  tier 
of  the  facade  are  attached  to  the  wall,  but  all  those 
above  are  detached  from  it,  and  have  a narrow  open 
gallery  in  their  rear. 

Along  the  exterior  of  the  walls  of  the  nave  and  tran- 
sept ore  three  tiers  of  attached  arches  and  pilasters,  cor- 
responding in  situation  with  the  lower,  the  second  and 
fourth  tiers  of  the  fm^ade.  In  the  middle  of  the  Kastem 
end  of  (he  Cathedral  is  a semicircular  projection  towards 
the  exterior, ornamented  with  three  tiers  of  arcades  corre- 
sponding also  with  those  of  the  Weatem  front ; this  pro- 
jection terminates  at  the  height  of  the  roof  of  the  aisles, 
above  which  (his  face  of  the  building  is  flat ; it  is  orna- 
mented with  two  tiers  of  arches,  and  terminates  in  a 
gable.  Similar  projections  are  formed  at  the  extremi- 
ties of  the  transepts.  The  whole  edifice  stands  on  a 
basement  which  is  ascended  by  five  steps.  In  pL  xvi. 
is  a persoective  riew  of  this  Cathedral.  See  also  a 
superb  Work  on  the  Architecture  of  the  Middle  Ages, 
by  Cresy  and  Taylor. 

The  The  Baptistery,  which  was  begun,  in  1152,  by  Dlotli 

ter7,at  Kit.  Salvi.  is  a cylindrical  building  of  marble,  129  feel  in  dia- 
meter, and  raised  on  three  steps.  On  the  exterior,  are 
two  Orders  of  Corinthian  columns  engaged  in  the  wall, 
and  supporting  semicircular  arches ; the  columns  of  the 
upper  Order  are  more  numerous  than  those  of  the 
lower,  each  arch  below  bearing  two  columns  above  it. 
Between  every  two  arches  the  upper  row  is  a pinna- 
cle ; above  each  arch  is  a sharp  pediment  enriched  with 
foliage,  and  over  these  is  a horizontal  comice  surround- 
ing the  building.  Above  the  second  story  is  a cylin- 
drical part  ornamented  arith  semicircular  arches, crowned 
by  pediments ; and  between  the  arches  are  pilasters 
which  carry  a horizontal  comice  like  the  former ; over 
this  is  a pear-sliapcd  cupola,  179  feet  high,  and  covered 
with  lead.  The  convex  surface  of  the  dome  is  divided 
by  twelve  ribs  of  copper  which  unite  at  the  vertex,  ami 
these  are  ornamented  with  knots  of  foliage,  or,  as  they 
are  called,  crocJcei*^  executed  in  marble ; between  every 
two  riba  are  windows  ornamented  with  little  columns 
aud  terminated  by  small  open  pediments.  The  whole 
forms  a mixture  of  tlie  round  and  pointed  styles  of  omu- 
inent ; the  features  of  the  latter,  viz.  the  pinnaclea  and 
pediments,  are  generally  supposed  to  have  been  intro- 
duced subsequeutly  to  the  original  coostniction  of  the 
edifice ; but  this  seems  doubtful,  except  so  far  as  con- 
cerns the  decorations  which  accompany  them. 

The  dome  is  double,  bdng  composed  of  two  shells, 
and  the  interior  one  is  a frustum  of  a pyramid  of  twelve 
sides  ; its  upper  extremity  forms  a horizontal  polygon, 
which  is  finished  vrith  a small  parabolic  cupola,  having 
twelve  small  marble  riba  on  the  exterior.  Hie  outer 
vault  is  of  brick,  of  a hemispherical  form,  terminating 
above  at  the  base  of  the  amall  cupola,  which,  like  a 


lantern,  stands  over  the  aperture.  The  height  of  the  Put  HI. 
cupola  fiom  the  pavement  is  102  feet.  Hie  entrance  to  ^ 
the  Baptistery  is  by  a grand  doorway,  and  there  is  an 
interior  descent  by  three  steps  round  the  building  j the 
space  between  the  steps  and  the  wall  was  for  the  accom- 
modation of  the  persons  assembled  to  witness  the  cere- 
mony of  baptism. 

Round  the  interior  circumference  of  the  Baptistery  is 
an  aisle  or  gallery,  formed  by  eight  granite  columns  and 
four  piers,  from  which  spring  semicircular  arches  sup- 
porting an  upper  gallery ; alwvc  Uiis  tier  of  arches,  are 
twelve  piers,  on  which  rest  the  semicircular  arches  sup- 
porting the  pyramidal  dome.  On  the  ground  story  are 
four  entrances,  and  between  each  two,  on  the  exterior, 
are  five  columns ; that  story  is,  therefore,  surrounded  by 
twenty.  The  capitals  of  these  columns  support  semi- 
circular arches  decorated  with  foliage ; above  is  a se- 
cond story  with  semicircular  arches,  in  the  same  style, 
resting  on  piers  and  leaving  a gallery  behind  them  which 
forms  a walk  round  the  building. 

Mr.  Creay  states,  in  Britton’s  ArchUeetureU  Antiqui- 
ties^ vol.  V.,  that  above  the  floor  of  the  inner  gallery  is  tn 
inscription  showing  that  this  part  was  rebuilt  in  1278; 
the  same  gentleman  adds,  that  the  mouldings  of  the  in- 
terior correspond  with  those  of  the  Campo  Santo  built 
at  that  time  by  John  of  Pisa,  and  that  one  of  the  shields 
on  the  windows  o(  the  dome  bears  an  inscription,  dated 
1396,  to  the  memory  of  (lie  operarius  or  architect ; and 
be  attributes  to  this  person  all  the  work  in  the  pointed 
style,  together  with  the  domes. 

Hic  detached  Tower  or  Belfry,  which  was  built,  in  TWCiaui*- 
1174,  by  two  Architects,  an  Italian  and  a German,  is  of  “'I**** 
a cylindrical  form,  50  feet  diameter,  and  ISO  feet  high, 
and  consists  of  eight  stories  of  columns  supporting 
semicircular  arches,  f(»rming  as  many  open  galleries. 

It  has  a flat  roof,  and  the  upper  story  contains  a peal  of 
bells.  A remarkable  circumstance  in  this  Tower,  as  well 
as  in  several  other  Italian  Belfries,  is  that  they  have 
sunk  on  one  side  considerably ; In  (lie  present  instance 
so  much  that  (be  lop  overhangs  the  base  about  13^  feet 
There  is  no  doubt  Ihi.s  has  t^o  caused  by  a defective 
foundation,  and  that  it  sank  when  only  partly  erected  ; 
for,  on  one  side,  at  a certain  height,  the  columns  are 
made  higher  than  on  the  other  side,  showing  that  the 
builders,  after  the  failure,  endeavoured  to  bring  the 
upper  part  of  the  Tower  nearer  to  a vertical  direction. 

See  pi.  xvi. 

The  Campo  Santo,  or  public  burying-place,  at  Pisa,  The  Camp* 
was  built,  in  1278,  by  an  Architect  of ‘that  dty.  It  is 
a great  quadrangle,  403  feel  hmg,  1 17  feet  wide*  and 
surrouuded  by  a corridor  32  feet  broad  on  the  interior 
of  the  enclosure,  in  which  the  bodies  of  the  dead  are 
deposited ; the  corridor  is  roofed,  but  the  interior  area 
is  open  to  the  sky ; in  the  side  of  Uie  corridor  next  to 
the  area  are  semicircular-headed  windows,  which  at 
first  were  simple  apertures  extending  down  to  the  pave- 
ment, but  each  has  been  subsequently  divided  into 
smaller  apertures  by  vertical  columns,  which  from  the 
level  of  the  foot  of  the  arch  form  intersecting  ramifica- 
tions. Tbeae  eiiricbmenu  have  been  added  to  the  struc- 
ture by  some  later  Architect ; probably  by  Burgundio 
Taddi,  who,  in  1303,  added  new  members  to  the  exterior 
of  the  building;  or  by  Antonio  Jacopo,  a Pisan  Archi- 
tect, who,  according  to  an  inscription  on  Die  North 
aide,  executed  four  open  arches  and  twenty-eight  win- 
dows, in  1464. 

The  Cathedrals  of  Orvietlo  and  Sienna,  the  Churcbet 
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Architac-  of  SL  Francesco,  at  Pisa,  and  of  St  Michael,  at  Lucca, 
****•  are  all  similar  in  form  and  general  style  to  the  Cathe* 
dral  at  Pisa.  The  Cathedral  of  Sienna,  however,  is 
distinguished  by  a mixture  of  the  circular  and  pointed 
ardiea ; and.  therefore,  resembles  in  some  respects  the 
Ootico  Tedesco.  Its  construction  is  marked  by  some 
sin^arities ; the  centre  of  the  dome  is  not  over  the 
centre  of  the  intersection  of  the  nave  and  transept,  but 
is  nearer  the  Western  end.  The  dome  itself,  which  has 
a pointed  vertex,  is  raised  upon  a base  of  twelve  sides, 
and  this  is  supported  on  six  pointed  arches  formed  over 
a hexagonal  plan. 

‘n*  C*i»*  The  BelhTower,  at  Lucca,  is  a perfectly  square  prism, 
MDii*  M consisting  of  five  stories  in  height,  of  which  the  three 
lower  are  ornamented  respectively  with  one,  two,  and 
three  semicircular-headed  windows  ; over  the  windows 
in  each  story  are  small  semicircular^hcaded  ornaments 
like  archea,  and  the  upper  story  is  crowned  with  notched 
battlements. 

Chancier  The  Churches  erected  in  the  Eastern  division  of  the 
Cou^ti-  Empire  appear  to  have  been  in  the  form  of  a 

rK>[wljua  Oreek  cross,  on  the  plan ; having  the  four  arras  divided 
CbarclM.  into  aisles  by  piers,  ornamented  with  pilasters  or  co- 
lumna,  and  covered  by  hemicylindricnl  or  groined  vaults, 
and  the  centre  crowned  by  a large  cupola  or.  dome, 
supported  by  pendenitves  at  the  angles  of  the  four 
central  piers.  Semicircular  recesses  were  formed  at  the 
extremities  of  the  arms  of  the  cross,  and  covered  with 
half-domes ; sometimes  small  domes  were  placed  about 
the  principal  or  central  one ; over  the  intersections  of 
the  side  aisles  of  the  building,  and  above  the  aUIes  of 
the  nave  or  of  the  transepts,  or  of  both,  were  galleries 
for  the  accommodation  of  the  female  part  of  the  congre- 
gation. 

The  Churches  of  Italy,  which  appear  to  have  been  the 
work  of  Greek  artists,  as  those  of  St.  Mark  and  St. 
Vitale,  resemble  in  many  points  the  Churches  before 
mentioned  ; most  of  them  are  covered  In  the  interior,  at 
intervals,  with  mosaic-work,  of  which  the  figures  are  in 
colours  on  a gold  g;round.  Tlie  ornamental  foliage  Is 
long  and  pointed,  and  appears  to  be  a corruption  or 
modification  of  that  on  the  early  Greek  rather  than  that 
on  the  Roman  edifices,  and  the  monogram  of  Constant 
tine  is  freciuently  found  on  the  walls.  The  arches  are 
invariably  semicircular. 

Charaeten  The  plan  of  the  Lombard  Churches  was  a L*atin  cross ; 
of  the  Loathe  longer  arm,  in  which  was  the  principal  entrance, 
was  usually  on  Western  side,  and  at  the  extremity 
opposite  the  entrance  was  the  apsis  or  semicircular  re- 
cess. The  interior  of  the  Church  is  divided  into  one 
central  and  two  or  more  lateral  naves,  by  parallel  ranges 
of  columns  in  the  direction  of  the  length  of  the  building. 
These  columns  support  semicircular  arches;  and  over 
them  are  the  side  walls  of  the  central  division,  which 


of  amall  aemidrcular  arcbeSt  which  rise  from  columns 
or  pilasters,  and  are  either  attached  to  the  wall  or  atand 
before  it  so  as  to  form  galleries  open  towards  the  ex- 
terior. It  must  be  observed  that  originally  there  were 
no  buttresses  or  pinnacles  about  the  walls,  though  these 
were  subsequentiy  added  to  the  other  features  of  tbe 
style. 

It  may  naturally  be  inquired  why  such  a profusion 
of  arches  should  he  employed  on  the  exterior  of  a build- 
ing merely  for  ornament ; and.  perhaps,  the  solution  of 
this  question  may  be  found  in  the  taste  for  open  gal- 
leries, so  prevalent  in  the  ancient  World,  which  shows 
itself  in  the  peristyles  and  porticos  of  the  ancient 
Greeks  and  Romans,  and  in  the  upper  galleries  of  tbe 
Heathen  Basilicte.  In  the  progress  of  improvement,  a 
row  of  semicircular  heads  over  the  apertures  between 
columns  might,  not  unreasonablvp  be  considered  as  more 
ornamental  than  a simple  rectilinear  entablature,  whidi, 
at  first,  crowned  those  apertures ; and.  at  least,  by  less- 
ening the  height  of  the  columns  themselves  it  would  per- 
mit a smaller  diameter,  and  thus  give  the  arcade  a light 
appearance.  That  which  was  employed  in  the  interior 
of  Churches  would  soon  he  adopted  as  an  external  fea- 
ture either  for  convenience  or  ornament ; and.  as  there 
la  always  a disposition  in  Man  to  carry  every  thing  to 
excesa,  the  arcades  were  soon  multiplied  till  the  whole 
appeared  to  be  merely  the  frame  of  an  edifice,  to  which 
buildings  thus  omamented  have  been  compared.  The 
ornamental  foliage  on  these  buildings  appears  more 
rounded  than  (hat  on  the  Ureco-ltalico  Churches,  and 
seems  to  have  been  more  directly  copied  from  the  orna- 
ments on  the  ancient  Roman  edifices. 

The  most  ancient  Churches  of  Italy  have  a loAy  tower, 
detached  from  the  building,  but  in  its  immediate  vicinity, 
perhaps  to  distinguish  the  sacred  edifices  from  other 
public  buildings  of  tlie  city ; and  in  these  were  placed 
the  bells  which  served  to  notify  the  times  of  prayer. 

In  addition  to  the  Church  itself  it  was  necessary,  in 
the  early  Ages  of  Christianity,  to  have  a building  in 
which  the  bsqitism  of  the  people  who  were  converted 
from  Heathenism  might  be  performed.  This  rite  being 
performed  by  immersion,  and  the  number  of  persons 
being  considerable,  because  in  general  it  took  place  only 
at  the  two  most  solemn  festivals  of  the  year,  a spacious 
building  for  the  purpose  was  required,  and  one  was 
usually  erected  in  the  vicinity  of  the  Church.  The  Bap- 
tisterium  of  Constantine  is  the  earliest  example  of  this 
species  of  building. 

Among  (he  ancient  Romans  a law  existed  that  no  one 
should  be  buried  within  (he  walls  of  the  city  ; but  afier 
the  establishment  of  Christianity,  a practice  arose  of 
enclosing  a piece  of  ground  near  (he  Church  to  serve  as 
a place  of  public  interment,  and  (he  enclosing  walls 
were  sometimes  ornamented  with  features  resemMing 


are  carried  up  to  a considerable  height  above  those  of  the 
body  of  the  Church.  Tlie  ceilings  of  the  side  aisles  are 
covered  by  roofs  sloping  down  towards  the  exterior,  and 
that  of  the  centre  by  a high-ridged  roof  forming  a pedi- 
ment or  gable  at  each  extremity.  In  general,  these 
Churches  nave  no  galleries  above  the  side  aisles,  and  in 
this  also  they  are  distinguished  from  the  Churches  of 
tbe  denomination  last-mentioned  ; another  distinction 
appears  in  the  figure  of  the  dome,  which  generally,  in- 
stead of  being  hemispherical,  is  formed  in  faces  rising 
from  the  sides  of  a polygon,  and  terminates  with  a 
pointed  top.  The  principal  decorations  of  the  facades 
and  side  walls,  on  the  exterior  and  interior,  arc  ranges 


those  of  the  Church  itself.  'Fhe  Campo  Santo,  at  Pisa, 
which  we  have  described,  is  one  of  those  cemeteries. 

'Die  style  exhibited  in  these  Italian  buildings  seems  to 
have  been  nearly  tbe  same  as  that  which  prevailed  in 
the  North  of  Europe  at  the  same  lime,  and  the  parent 
of  that  which  followed  it,  and  which  flourished  till  the 
XVIth  century.  Tlie  latter  was  chiefly  distinguished 
fixim  it  by  a modified  form  of  the  arch,  and  an  exetSMve 
enrichmeol  of  all  its  members. 

In  various  parts  of  the  North  of  Italy  are  some  re-  lombard 
markable  Tombs,  which  appearing  to  have  been  exe-  Toobs. 
cuted  about  (be  period  of  which  we  are  now  speaking, 
may  not  improperly  be  made  to  terroiuate  this  Chapter. 
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A^ehiiK*  One  of  the  most  remarkable  is  that  of  Theodoric.  at 
larc.  Ravenna  ; this  has  an  octagonal  basement,  to  the  top 
of  which  are  ascent*  by  6i{5hts  of  step*  stipported  on 
arches,  ami  in  one  face  arc  windows  and  a doorway,  all 
with  aemicirfular  hemls.  Upon  the  basement  appear  to 
have  stood  siiiall  column*  aupporting  semicircular 
arches,  and  forming;  a ^Hery  about  the  body  of  the 
building  like  one  of  (huse  in  the  Cainpamle  at  Pisa. 
The  whole  i*  crownc<l  by  a dome,  38  feet  «liameter,  cut 
front  one  stone  in  the  Ibrin  of  a twgmenl  of  a i<phere. 
The  vouHsoirs,  in  the  large  arches  of'  the  basement,  are 
notched  in  the  Saracenic  manner,  and  a Saracenic  oma> 
mciil  sorroutids  the  base  of  the  <!ome,  'Phis  work  re- 
sembles the  Mausoletim  of  Hadrian,  from  which,  per- 
haps, it  ha*  been  copietl. 

In  the  same,  as  well  as  other  cities  of  that  part  of 
Italy,  are  small  Tombs  or  Sarcophagi  having  semicir- 
cular ends,  ornamented  in  varioun  ways;  some  have  the 
appearunce  of  soillop  shell*,  and  other*  seem  to  he  de- 
based imitations  of  the  ancient  Greek  fleiirons.  Such 
Tombs  are  to  be  seen  in  the  Church  ol  Su  Apollinare, 
at  Ravenna,  which  from  its  resemblance  to  those  of  the 
Grcco-ltalico  stvie,  must  l>e  of  high  antiquity.  In  the 
same  place  are  others  having  their  upper  siirlaces  in  the 
form  of  two  curves,  rising  from  the  sides  and  meeting 
in  a longitudinal  ridge  over  the  middle ; at  the  extre- 
mities of  the  Sarcophagus  the  face  is  sunk  ami  Ibrms  a 
panel  with  margins  abuut  it,  the  up|>er  one  of  which 
has  the  appearance  of  a cuspid  arch,  and  may  have 
been  one  of  the  first  objects  from  which  the  idea  of  that 
feature  has  been  taken. 


CHAPfER  If. 

Description  r^f  principal  Ooihic  CalhfdraU  on  the 
Continent  of  Europe, 

F*w  re-  Though  the  Architectural  works  of  the  Roman*,  ex- 
maint  ot  eculcd  in  the  North  of  Europe  while  they  had  pos^ev- 
sion  of  this  part  of  the  World,  must  have  been  numerous, 
inUieNortti  ’*  remarkable  that  nothing  remains  of  them  except 

of  Europe,  the  pavements  and  other  mins  which  have  been  dis- 
covered under  ground  in  variou.s  places;  and  which  are 
iiisufficient  to  enable  us  to  fijrm  an  idra,  beyond  the 
vague  one  of  magnificence,  respecting  the  plan  or  con- 
struction of  their  edifice.*.  So  great  has  lH*en  (he  de- 
struction pcqvetrated  by  the  Hrathen  invaders  of  these 
Countries  upon  the  monument*  of  Art  leR  by  the  Ro- 
man*. that  it  is  believed  every  building  wa.*  destroyed 
and  the  Art  of  construction  so  completely  rorgoUen.  that 
when  the  present  Monarchic*  of  Europe  were  esta- 
blished, the  Prince*  were  obliged  to  send  to  Italy,  or  to 
Constantinople,  for  artists  to  execute  the  edifices  which 
they  intended  to  build. 

We  pur|)o*e  now  to  give  a short  account  of  (he  prin- 
cipal Churches  erected  in  the  North  of  Euro|ie  from 
the  fall  of  the  Roman  power  till  the  complete  establish- 
ment of  the  Gothic  style  of  Architecture;  beginning 
with  those  of  Germany,  because  there  are  still  remain- 
ing in  that  Country  portion*  of  buildings  which  may  lay 
claim  to  an  antiquity  superior  to  that  of  the  existing 
buildings  in  any  oUier,  on  this  side  of  the  Alp*.  Our  de- 
scriptions are  necessarily  confined  to  the  Ecclesiastical 
edifices,  because  these  are  the  only  buildings  which  have 
survived  the  lapse  of  Time  and  the  destructive  caprices 


of  Mail ; and  before  we  enter  into  any  particular*  respect-  Rl- 
ing  them,  it  will  lie  necessary  to  exhibit  the  disposition 
of  their  |>arts,  ami  the  principal  objects  which  serve  the 
pur|K}*e*  of  support  and  ornament ; in  order  that  the 
reader  may  be  enabled  to  follow  the  description  to  more 
adv  antage.  In  pi.  xviii.  is  given  a plan  of  Litchfield 
CalhKiral.  which  may  serve  to  show  the  figure  and  divi- 
sions of  the  kind  of  building  now  to  be  considered. 

The  Latin  cross  was  the  ionn  of  plan  eiloptetl  in  the  0«Bcrxl 
Gothic  Uliurchcs  of  Eurojic,  except  those  of  small  di- 
metisiuns,  in  which  the  plan  was  frequently  bounded  by 
a simple  rectangle  ; and  some  of  the  principal  Cathe-  churches, 
dra)*,  which  had  two  parallel  transept*,  Imth  crossing 
the  iHidy  of  the  f'hurch  at  right  angles,  and  nearly  di- 
viding its  length  into  three  equal  part*.  Tlic  nave,  and 
sometimes  also  the  transept,  was  divided  into  three 
parts  Inngitudinally  by  two  panillel  rows  of  columns; 
but  occasintially  the  Ibrrner  was  divided  in  a similar 
manner  into  five  parts.  The  column*  wore  at  first 
simple,  but  afierwanl,  they  consisted  of  several  small 
shad*  united  in  one  cluster,  from  the  capiluls  of  which 
sprang  a longitudinni  row  of  arches  on  each  side  of  the 
central  division  of  liie  nave  or  transept;  these  were  at 
first  semicircular,  and  subsequently,  each  consisted  of 
(wo  segmenthuf  circles,  risintr  verlieuily  from  the columi^s, 
and  meeting  in  a point  at  the  (op,  over  the  middle  of 
the  interval  between  the  column*.  The  lati-ral  aisles 
were  lighted  by  windows  in  the  walls  ; and  their  ceil- 
ing* which,  in  some  ca.*es,  were  on  a level  with  the 
crowns  of  the  arches  before  mentioned,  were  covered 
exteriorly  by  an  inclined  roof,  on  each  side  ; vertically 
over  the  arcade*  of  the  nave  were  raised  w all*  to  a cer- 
tain licight,  supporting  in  general  a groined  vaulting 
over  the  central  division,  and  (hi*  was  covered  by  a roof 
which  fonned  two  inclined  planes  meeting  in  a ridge 
above.  At  the  intersection  of  the  arms  of  the  cross  a 
central  tower  was  raisc<l  upon  fimr  arches  to  a still 
greater  height;  (bis,  which  <«ccupicd  the  place  of  (he 
cupola  in  the  Southern  Churches,  wq*  terminated  by 
one  tall  pyramid  or  spire,  or  by  a flat  rmif  with  a small 
pyramid  or  pinnacle  at  each  angle  of  the  lower.  .\t  first 
the  great  tower,  which  in  the  Italian  Churches  was  at  a 
distance  from  the  building,  was  attached  to  the  Western 
extremity,  and  was  also  carried  considerably  above  the 
root;  afterwartls,  in  the  Cathedrals,  two  such  towers 
were  frequently  raised,  one  on  each  side  of  the  nave  at 
(he  Wesiern  extremity,  and.  in  (his  case,  the  principal 
entrance  wu*  between  them. 

In  the  Cathedrals  there  was  commonly  formed  above 
the  ceiling  of  the  lateral  aisles  of  Uie  nave  aivd  transept, 
one,  or  even  two  tiers  of  gulieries,  with  open  arcade*  in 
front  vertically  over  those  below,  and  lighted  by  win- 
dows in  the  walls.  The  principal  nrches  of  these  gal- 
leries were  commonly  divuletl  into  two  or  three  aper- 
tures, and  hence,  probably,  the  galleries  obtained  the 
name  of  triforia;  wc  have  said  that  in  the  primitive 
Church  they  were  intended  for  the  female  part  of  the 
congregation;  subsequently  they  served  for  the  stations 
of  persons  who  came  to  witness  the  grand  prr>ccssions 
which  occasionally  look  place  in  the  Cathedral ; and  in 
Conventual  Churches  they  were  appropriated  to  the 
nuns  who  assistetl  at  the  celebration  of  liivine  service  ; 
and,  (hence,  they  had  the  name  of  nunnrrit$.  Above 
the.*e  galleries  were  the  roofs  of  the  lateral  divisions  of 
the  Church  ; the  walls  over  the  arcades,  which  were 
raised  still  higher,  were  perforated  by  windows,  and  this 
was  called  the  cUre  or  dair  story.  ITic  ceilings  of  the 
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Archiiac'  itileHor  divisions  of  the  Church  were  uauully  constituted 
ture.  i,y  2 groined  vaulting,  often  of  a complex  iiature,  and 
ornamented  with  mouldings,  on  the  ribs  formed  at  the 
ridges  of  the  groins. 

The  name  of  «ace  is  generally  applied  4o  the  Western 
part  of  the  Church ; near  the  centre  is  the  cAoi>,  which 
is  separated  from  the  nave  by  a aerren,  and  on  the 
Euslern  side  of  the  choir  is  the  tanduary,  or  place  of 
the  altar.  The  choir,  and  sometimes  all  the  Eastern 
part  of  the  Church,  was  appropriated  to  the  clergy ; and 
hence  it  had  the  name  of  pretbyUry. 

Within  the  side  aisles  of  the  nave  were  somclimes 
enclosures  serving  as  oratories  ; and  frequently,  in  the 
rentraiit  angles,  between  the  Imdy  of  the  Church  and 
transept,  were  recesses  from  the  latter,  serving  as  Cha- 
pels and  dedicated  to  particular  Saints.  But  beyond  the 
choir,  towards  the  East,  and  communicating  with  the 
nave  and  transepts  by  the  lateral  aisles,  was  frequently 
a building  constituting  a Chapel  dedicated  to  the  Virgin, 
and  hence  called  Our  Lady'a  Chapel : the  Eastern  ex> 
tremily  of  this  Chapel  generally  terminated  the  whole 
building  on  that  side.  This,  however,  was  not  always 
the  situation  of  the  Lady  Chapel ; fur,  at  Canteiiiury,  il 
is  placed  in  a transept,  and  at  Ely,  it  forms  a distinct 
building.  Immediately  within,  or  in  front  of  the  West- 
ern entrance,  was  treqiiently  a )>orch,  which  in  the  pri- 
mitive Church  served  as  a station  for  the  penitents;  sub- 
sequently, in  Conventual  Churches,  this  was  called  the 
Galilee,  and  in  it  the  monks  were  allowed  to  sec  their 
relatives. 

The  oldest  Churches  of  the  North  had  their  walla 
ornameiiletl,  rather  than  strengthened,  hy  a sort  of  but- 
tresses with  plain  fronts,  and  projecting  but  little  from 
the  faces  of  the  walls,  so  that  they  resembled  pilasters 
without  bases  or  capitals.  But  in  later  limes,  at  the 
angles  of  the  Church,  and  frequently  between  the  win- 
dows along  the  walls,  were  placed  massive  buttresses 
which,  in  ^ih  situations,  generally  rose  above  the  tops 
of  the  walls  themselves,  and  were  terminated  either  in 
small  pediment  heads  or  in  pinnacles.  When  the  side 
walls  over  the  interior  arcades  ruse  very  high  above  the 
side  walls  of  the  aisles,  buttresses  in  the  form  of  arcs  of 
some  curve  were  extended  from  the  top  of  the  vertical 
buttresses,  over  the  roofs  of  the  aisles,  to  the  top  of  the 
former  walls;  these  are  what  were  called  Jfyiru'  but- 
trmet„  and  they  served  to  resist  the  lateral  pressure  of 
the  vaults  in  the  lofty  roof. 

The  Western  extremity  of  the  roof  terminated  in  a 
pediment  or  gable,  the  sloping  sides  of  which,  a.s  well 
as  (he  horizontal  summits  of  the  side  walls  of  the  build- 
ing. were  sometimes  ornamented  with  battlements.  In 
the  Western  facade  of  the  building,  and  in  the  Northern 
and  Southern  fa4;ades  of  llic  tmnsept.  was  ol\en  a great 
circular  window ; but  commonly  the  Western  front,  be- 
tween the  towers,  was  occupied  by  one  great  window, with 
vertical  sides,  and  a top  in  the  form  of  a pointed  arch. 
All  the  windows,  the  breadth  of  which  was  considerable, 
weredivided  into  two  or  more  apertures,  or  /igA/s.as  they 
were  called,  by  vertical  posts,  or  muUioni,  the  tops  of 
which  branched  off  to  the  right  and  left,  generally  forming 
several  intersections  ; and.  when  the  height  of  the  win- 
dow was  great,  it  wos  divided  into  two  or  more  parts  by 
horizontal  bars,  mullions,  or  transoms.  Over  the  extra- 
dosses of  the  windows  were  frequently  formed  rectilinear 
or  curvilinear  pediments,  the  form  of  the  latter  coinciding 
sometimes  entirely  with  that  of  the  curved  head  of  the 
window,  in  which  case  It  took  the  name  of  a labeU  a 
TOt.  v. 


Aood.  or  a tDeather-mo\ddin^ ; but  sometimes  the  coin-  Part  III. 
cidence  only  took  place  in  the  lower  part  of  the  head  of 
the  window,  the  upper  part  of  the  pediment  turning  olT 
so  as  to  form  a curve  of  contrary  flexure  on  each  side ; 
and  these  met  in  a point  above  the  apex  of  the  window. 

Frequently  there  are  formed  in  the  walls  ornamental 
apertures,  consisting  of  three  or  more  segments  greater 
than  semicircles,  disposed  about  the  circumference  of  a 
circumscribing  circle,  and  meeting  each  other  in  cusps 
projecting  towards  the  centre ; these,  from  their  resem- 
blance to  leaves,  have,  according  to  the  number  of  the 
segments  which  compose  them,  the  names  of  trtfoiU, 
(pialre^iU,  &c. 

The  intersecting  ribs  of  the  groined  ceilings  In  the 
interior*  and  the  branching  mullions  of  the  windows, 
form  what  was  called  Iracery-work.  Along  the  sloping 
sides  of  the  gables  of  the  building,  of  the  archivolls  or 
pediments  of  windows,  and  the  ridges  of  spires  and 
pinnacles,  were  frequently  placed  sculptured  leaves,  at 
intervals;  tliese  were  called  crueiK/r,  from  their  curling 
forms,  and  the  summits  of  pediments  and  pinnacles  were 
frequently  terminated  by  a knot  of  foliage  which  was 
called  a ^nial.  'Fhc  tombs  and  shrines  in  Churches,  and 
the  niches  for  statues  on  the  exterior  and  interior  faces 
of  the  walls,  were  generally  covered  with  canopies 
adorned  with  sculpture  of  the  most  elaborate  and  deli- 
cate execution,  which  received  the  name  of  labernade- 
tcorlf. 

Attached  to  the  Cathedral  was  the  Baptistery,  a 
building  expressly  erected  for  the  purpose,  an  was  the 
case  iu  Italy.  Its  plan  was  frequently  polygonal,  and 
its  roof  was  crowned  hy  a tall  pyramid  or  spire  rising 
from  the  tops  of  the  walls. 

On  one  side  of  the  nave,  generally  on  the  South,  were 
situated  the  cloisters,  a quadrangle  which,  like  Uie  in- 
terior peristyles  in  ancient  edifices,  hod  its  centre  open 
to  the  sky;  surrounding  this  was  a gallery,  with  an 
arcade  or  range  of  windows  towards  the  centre,  and 
covered  above  by  a groined  vaulting  either  plain  or  or- 
namented. It  served  as  a place  for  exercise*  and  com- 
municated with  the  nave  of  the  church  by  two  entrances, 
fur  the  convenience  of  the  processions.  On  the  exterior 
sides  of  the  gallery,  except  on  that  which  joined  the 
Cathedral,  were  the  apartments  of  the  Eccle^tiastical 
Officers  ; or,  if  the  Church  was  conventual,  the  apart- 
ments of  the  monks,  the  Refectory,  and  the  Common 
parlour.  On  one  side  of  the  nave  was  the  Consistory 
Court,  and  tlie  Chapter-house,  where  busines.s  was  trans- 
acted; and,  near  this,  was  the  Library  and  Treasury, 
where  (he  Church  plate  was  krpi.  Besides  these  build- 
ings there  was  an  Infirmary,  an  Almonry,  and  apart- 
ments for  the  entertainment  of  visitors.  The  whole,  in- 
cluding the  gardens,  itables,  and  offices,  was  surrounded 
by  a high  wall,  with  battlements  and  ttiwers. 

If  we  leave  out  the  doubtful  evidence  afforded  hy  some  The  oldest 
very  small  portions  of  one  or  two  French  Churches,  for  Nfl«h«ro 
which  a higher  antiquity  has  been  claimed,  we  shall  find 
that  the  construction  of  none  of  the  Ecclesiastical  struc- 
tures  beyond  the  limits  of  Italy  can  be  referred  to  a l«m»gMf. 
period  earlier  than  the  time  of  Charlemagne.  From 
this  time  ts  to  be  dated  the  reestablishment  of  something 
like  order  in  the  Governments  of  the  North  of  Europe ; 
and,  by  the  influence  of  (he  Clergy,  a great  portion  of 
the  wealth  of  the  States  was  (hen  directed  to  the  building 
of  magnificent  edifices  for  Religious  purpose*.  Several 
of  these,  erected  during  the  reign  of  that  Monarch,  are 
said  to  have  had  great  resemblance  to  the  Churche:^ 
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Ar«hU«<<  execnled  in  th«  Eastern  Em|>ire  ; and,  like  them,  to  hare 
tun.  be«*ii  proofs  of  the  low  stale  of  the  Arts  in  those  Hays. 

According  to  Dr.  MoUer,  part  of  the  Cathedral  of  Aix 
la  Chapelle,  aivl  the  portico  of  the  ConTeut  of  Lorsch, 
near  Worms,  are  the  only  buikfinjpi  of  the  time  of  Char- 
lemn^e  which  are  extant  in  Germany.  In  France,  all 
the  C^hurches  of  that  period  haviii|r  been  stibsequently 
rebuilt,  it  is  become  impossible  to  determine  what  part, 
if  any,  of  them  remains  in  its  oripnal  stale. 

The  portko  The  Church  attached  to  the  Convent  at  Lorach  was 
II'  Lonch.  founded  by  Pepin,  and  burned  down  at  the  end  of  the 
Xlihcentury.  It  was  presently,  however,  rebuilt,  ar»d  if 
this  second  Church,  the  ruins  of  which  still  remain,  re- 
sembled the  ancient  one,  it  must  have  consisted  of  three 
longitudinal  divisions  formed  by  two  rows  of  pillars  sup* 
porting  semicircular  arches;  the  middle  division  is 
Kiifher  than  the  other  two,  and  the  windows,  which  are 
small,  have  semicircular  heads.  In  front  of  the  Church 
was  a qundranjpilar  peristyle  or  arcade,  at  the  entrance 
of  which  is  the  portico  above  mentioned.  The  plan  of 
this  portico  U rectanpilar ; its  (en|rth  is  35^  feet  and 
breailth  26  feet;  in  each  of  the  Ioniser  sides  are  three 
open  semicircular  arches  formed  by  vousnoirs  sprinf^in^ 
from  imposts  on  the  piers.  The  faces  of  the  piers  are 
ornamented  with  half-^lumns  of  an  Order  resembling^ 
the  Composite,  and  haviujf  ,\ttic  hn-ses ; the  height  of 
the  column,  including  the  base  and  capital,  is  equal 
to  12.79  feel,  and  its  diameter  to  1.176  feet.  Over 
these,  is  a horizontal  band,  ornamented  with  sculptured 
foliafi^,  and  supportinp'  an  upper  story ; In  front  of  which 
are  ten  fluted  Ionic  pilasters,  the  capitals  of  every  two 
of  which  are  connected  by  the  two  inclininif  sides  of  a 
rectilinear  pediment,  and  above  this  is  a cornice  with 
inodillons.  'Fhis  upper  story,  and  the  staircases  which 
lead  to  it.  have,  however,  been  erected  at  a later  time. 
CloMtm  «t  The  Cloisters  also  of  the  Abbey  Church,  at  Aschaffen* 
AM-hsffen*  hur^,  seem  to  have  been  erected  about  the  same  period. 

The  corridor  surroundinf^  the  quadrenclar  area  is  open 
towards  the  interior.and  consists  of  square  piers,  between 
every  two  of  which  are  semicircular  arches  sprinpinif 
from  the  half-columns  attached  to  the  piers,  and  reslinj^ 
upon  columns  in  the  intervals.  These  columns  are  b 
feet  hiph  and  6 inches  in  diameter,  with  a sort  of  Attic 
base,  and  a capital  ornamented  with  folia^,  the  heii^ht  of 
which  is  about  18  inches,  from  the  astra|^l  to  the  top 
of  the  abacus.  See  pi.  xv. 

St  Ca«inr,  The  Church  of  St.  Castor,  at  Coblentz,  part  of  which 
•tfoblfHU.  appears  to  have  been  built  lifthe  Xlth  century,  is  per- 
haps one  of  the  latest  of  the  German  Churches  which 
were  execnteil  with  semicircular  arcades  in  the  interior ; 
the  arches  on  each  side  of  the  nave  have  this  form,  and 
spriojr  from  square  piers,  to  each  face  of  which  a half* 
column  is  attached.  A pier  thus  ornamented  may  be 
considered  a-s  one  of  the  steps  leadinpf  to  the  clustered 
columns,  which  sometime  afterward  became  c«>mmon  in 
Europe. 

C4tb«d[nlit  During  the  Xllh  century,  a chan;^  seems  to  have 
Womik.  taken  place  in  the  style  of  the  German  Churches. 

both  with  respect  to  the  plan  and  to  the  forms  of  the 
features,  of  which  chanjfe  the  Cathedral  at  Worms,  exe- 
cuted ill  101 6,  is  an  example.  The  plan  of  this  huHdinj; 
has  the  fixture  of  a Latin  cross,  ond  the  body  is  divided 
into  three  parts  lon^tudinally,  by  arcades  spring^tnfrhom 
square  piers,  the  focesof  which  are  ornamented  with  co- 
lumns. Semicircular  arches  are  the  prevaiUii|^  fcatiires 
on  the  exterior,  but  in  the  interior,  the  arches  are  alter- 
nately semicircular  and  cuspid  nr  pointed;  the  latter 


beinir  formed  of  two  sepnenis  of  circles,  (he  radii  of  which  Part  HI. 
are  nearly  equal  to  the  span  or  breadth  of  the  aperture, 
and  their  centres  in  a horizontal  line  pasainj;  throu^ 
the  tops  of  the  piers.  Ttiis  difference  in  the  forma  of 
the  arches  in  the  same  buildin|^.  seems  to  indicate  a 
stniffC^Ie  between  the  ancient  style  and  one  recently  in- 
vented; and  if  iiny  de|iendence  can  be  placed  on  the 
date  of  the  erection  of  this  Cathedral,  or  if  the  pointed 
arches  have  not  been  introduced  at  some  subsequent 
period  ; (and  the  regularity  of  their  distribution  renders 
it  probable  that  they  form  part  of  the  ortf^inal  design  of 
(he  building;)  it  must  be  concluded  that  this  is  one  of 
the  must  ancient  examples  in  which  that  species  of  arch 
fjccurs.  Both  the  central  and  side  aisles  of  the  nave 
are  covered  by  a groined  vaulting.  The  Church  has  two 
chancels,  one  at  (he  Eastern  extremity  beyond  the  tran- 
sept, terminating  in  the  interior  in  a semicircle,  but  in 
the  exterior  in  a rectilinear  face ; the  other,  at  the  West- 
ern extremity,  probably  of  later  date  than  the  rest  of  the 
t'hurcb,  terminates  in  three  sides  of  an  octagon.  The 
present  entrance  to  the  Church  is  by  a doorway  in  one 
ol' the  side  walls  of  the  nave. 

* The  Churches  of  Germany  erected  during  the  Xlih  Churcti  at 
and  Xllth  centuries  pre.sent  the  same  mixture  of  semi-  Gatotiatiwa 
circular  and  pointed  arches ; but  subsequently  to  that 
period,  the  former  style  seems  to  have  b^ii  superseded 
by  the  general  use  of  arches  of  tlie  pointed  kind,  and, 
occasionally,  there  occur  apertures  the  heads  of  whidi 
are  formed  by  the  meeting  of  three  segments  of  circles 
in  the  manner  of  trelbils. 

One  of  (he  Amt  of  the  German  Churches  executed  in 
the  new  style  is  that  of  Gelnhaueen,  in  Swabia,  which 
is  supposed  to  have  been  built  in  the  beginning  of  the 
Xlllth  century.  lU  form  is  that  of  a Ijatin  cross,  and  be- 
yond the  transept,  (he  Eastern  end,  which  is  Hanked  by 
two  octagonal  towers  with  plain  luillrcssrs  at  the  angles, 
terminates  in  three  tiides  of  an  octagon.  In  the  faces  on 
the  exterior  of  the  Eastern  extremity  are  long  narrow 
windows,  like  those  in  the  Constantinopolitan  Churches, 
hut  with  cuspid  heads  of  the  lancet  kind  ; and  above 
them  are  ornamental  recesses  of  a aemicircular  form. 

Over  these  is  a row  of  small  columns,  attached  to  the 
wall,  and  snp)>orting  arches  with  tretriil  heads;  and  in 
the  wall,  between  the  columns,  arc  quatrefoil  windows 
inscribed  in  circles  : above  the  arcade,  on  each  face  of  the 
octagon,  is  a small  window  divided  into  two  apertures, 
each  of  which  is  terminated  above  by  a trefoil  head.  Each 
face  is  crowned  by  a rectilinear  gable,  under  the  sloping 
sides  of  which  are  nebttlte,  or  semicircular  ornaments  like 
small  arcades,  of  the  kind  exhibited  in  the  Lombard 
Churches,  but  without  the  columns  ; and  the  whole  octa- 
gon is  crowned  by  a lofty,  plain,  pyramidal  roof.  The  two 
flanking  towers  are  divided  into  five  parts  horizontally 
by  rectangular  panels  on  each  face,  the  upper  part  of 
Uie  panel  being  ornamented  with  aemicircular  notches 
like  those  above  mentioned  ; each  face  is  crowned  by  a 
small  pediment,  and  the  tower  is  terminated  by  a amail 
pyramidal  spire  without  ornament. 

The  central  tower  of  the  Church  is  also  octagonal, 
and  contains  two  tiers  of  windows;  some  of  those  in 
the  lower  tier  have  double,  others  triple  apertures,  sepa- 
rated by  vertical  bars,  or  muUions,  and  each  is  formed 
with  a trefoil  head;  (hose  in  the  upper  tier  have  double 
apertures  with  cuspid  heads.  The  middle  aperture,  in 
each  of  the  three  light  windows  of  the  lower  tier,  is 
higher  than  that  on  each  side ; and  the  heads  of  all  the 
three  are  inscribed  in  one  general  semicircular  top.  This 
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Archiwe.  tower  is  aUo  crowntd  with  a plain  pyramidaUpire.  The 
ture.  beses  and  capitals  uf  the  pillars  in  this  Church  arc  well 
executed.  See  pi.  xv. 

Sl  Csibe.  'rhe  Church  of  St.  Catherine,  at  Oppenheim,  is  also 

nue,  *t  Op.  jjj  form  of  a I.#atin  cross,  consisting  of  a reclanifular 

peeheioi.  transept.  The  chancel  at  tlie  Eastern  end  ter- 

minates, on  the  plan,  in  five  aides  of  an  octafcon,  and  in 
the  rentrent  angles  between  the  transept  and  chuncel 
are  recesses  formed  each  by  three  aides  of  an  octagon. 
Like  several  other  Clmrdies  >n  Germany,  there  is  a 
second  chancel,  at  the  Wtstern  extremity,  which  termi. 
nates  also  in  three  aides  of  an  octagon,  and  the  entrances 
are  on  the  North  and  South  faces  of  the  transept.  Ac- 
cording to  a manuscript  f^ironicle,  says  Dr.  Mollcr,  the 
nave  and  Eastern  chancel  were  begun  in  1262,  and 
finished  in  1317.  The  Western  chancel  was  consecrated 
in  1439. 

'Die  whole  length  of  the  Church,  including  the  two 
chancels,  is  268  feet,  of  which  92  feet  are  taken  up  by 
the  Westeni  chancel,  the  breadth  of  which  is  46  feet.  Tlte 
length  of  the  nave  is  102  feel,  its  breadth  86  feet,  and  it 
is  divided  into  three  parts  by  two  rows  of  pillars,  con* 
sibling  each  of  several  columns  clustered  together.  The 
length  of  the  transept  is  102  feet  from  North  to  South, 
and  its  breadth  31  feet;  and  the  two  side  aisles  of  this 
Church  are  (X-Tupied  by  small  Chapels,  or  Oratories. 

At  the  extremities  of  the  nave  on  the  Western  side  are 
two  towers  on  square  bases,  each  divided  into  four 
stories,  and  crowned  by  an  octagonal  spire  ; and  in  tlie 
three  upper  stories  are  round-headed  windows,  with 
aingle  or  double  apcilurea  separated  by  a pilaster.  The 
lower  windowii  in  the  sides  of  the  nave  occupy  all  the 
spaces  between  the  buttresses;  they  have  no  mullioiis, 
and  arc  crowneil  with  pointed  arch  tops.  The  buttresses 
have  no  pinnacles,  and  their  exterior  faces  are  orna- 
mented with  panels.  The  upper  windows  are  crowned 
by  rectilinear  pediments,  ornamented  with  crockeU,  and 
there  are  slender  pinnacles  between  them.  The  door- 
way in  the  boulh  transept  is  terminated  by  a pointed 
arch,  and  there  in  one  lancet-headed  window  above.  The 
face  of  the  transept  is  lerminateri  above  hy  a gable, 
within  which  are  seven  small  pediments,  and  at  the 
angles  of  the  transept  are  buttresses  which  tenninate  in 
pinnacles.  The  sides  of  the  ltalf*octagon  at  the  East 
end  have  iarveet- headed  arches  between  the  buttresaea, 
and  the  latter  are  without  pinnacles.  A large  circular  or 
rose-window  is  placed  in  the  Western  fa^de ; Uiis  is 
one  of  the  most  beautiful  of  its  kind,  ami  is  formed  of 
twenty  small  leaves,  which  are  grouped  under  five  targe 
one*.  The  tower  over  the  centre  of  the  cross  is  octan- 
gular; each  lace  contains  a pointed  window,  and  i&  ter- 
minated by  a pediment,  ai>d  between  the  latter  are  pin- 
nacles. The  centre  is  covered  by  a small  cupola. 
The  clustered  columns  of  the  nave  are  similar  to  those 
in  the  Church  of  SL  Castor,  at  Ccblentz ; they  con- 
sist of  four  large  and  four  small  half-columns  united 
together,  and  seem  to  have  been  derived  from  the 
practice  of  rounding  the  angles  uf  a square  pier,  each 
face  of  which  had  adorned  with  an  attached  half- 
column. 

r»ib«dr«I  at  The  Cathedral  of  Strasburg,  which,  for  its  high  degree 

Stra»barg.  enrichment,  holds  the  first  rank  among  the  Gothic 
Churches  of  the  Continent,  was  begun  in  1277,  hy  Er- 
win de  Steinbacli,  and  brought  to  its  present  state  in 
1439.  Its  plan  is  a Latin  cross,  the  Eastern  end  termi- 
nating hi  a semicircle  in  the  interior,  but  outwardly  in  a 


rectilinear  face  ; and  in  the  rentrant  angles  between  the  Part  III. 
nave  and  transept  are  two  small  Chapels.  The  length  of  w— ^ 
the  body  of  the  Church  is  324  feet,  of  the  transept  is 
I bO  feel,  and  the  height  of  ibt  vault  is  98  feet ; the  nave 
is  divided  longitudinally  into  three  parts  by  two  rows  of 
clustere«l  columns. 

The  Western  facade  is  divided  into  three  parts,  verti- 
cally, by  buttresses,  the  faces  of  which  are  ornamented 
with  canopies  and  statues ; each  of  the  three  portals  is 
crowned  by  a rectilinear  pediment,  highly  ornamented, 
and  the  diverging  sides  cd*  the  doorways  arc  filled  with 
statues.  Tlie  other  windows  of  the  facade  are  of  the 
pointe<l  kind,  and  they  are  divided  into  three  or  four 
apertures  by  slender  pillars,  which  branch  at  lop  to  fonn 
intersecting  arches,  and  the  whole  facade  is  crowned  by 
a horizontal  comice.  Tlie  Cathedral,  which  has  never 
been  completed,  has  but  one  spire,  crowning  the  tower 
at  the  North-West  angle ; this  is  of  o pyramidal  form, 
with  pointed  windows  and  irellis-worL  Its  height  is 
414  feel,  which  is  greater  than  that  of  any  other  Church 
in  Europe. 

These  examples  will  be  sufficient  to  give  an  idea  of 
the  styles  of  the  German  GuUitc  Churches : we  proceed 
next  to  describe  some  of  the  Churches  of  Prance  which 
were  rxeculed  within  the  same  period. 

The  earliest  Churches  erected  in  France  are  supposed 
U>  have  been  those  built  at  Pari.s,  by  Clovis  and  his  son  ^ *“ 
Childebert,  about  t^e  end  of  the  Vlh  and  the  beginnin:;  * 
of  the  Vlth  century:  their  forms  were  probalily  the 
same  as  tboee  of  tlie  Churches  of  Italy,  and,  no  doubt, 
of  other  parts  of  Europe  at  the  same  period : but  all  that 
the  advocates  for  the  antiquities  of  the  French  edifices  can 
assert  to  be  left  of  ihem — and  of  the  assertion  who  can 
vouch  for  the  truth  ?— is  the  Tower  of  St.  Germain  fies 
Pres,  at  Paris,  and  that  of  Sl  Peter,  at  C'hartres.  The 
vault  of  the  ('rypt  under  the  £a.stern  end,  and  the  prin- 
cipal entrance  of  the  present  Church  of  SL  Denys,  near 
Paris,  are  supposed  to  have  been  part  of  the  works  of 
Pepin  and  Charlemagne,  by  the  latter  of  whom  the 
Church  was  cumpleted  in  the  year  775. 

The  Church  of  St.  Germain,  which  was  begun  byChil- 
deliert,  about  a.  d.  557,  is  said  to  liave  been  extremely 
magnificetiL  It  was  cruciform  on  the  plan,  and  the  rotd* 
was  sustained  by  marble  columns;  the  pavement  was 
of  rich  mosaic,  the  roof  externally  and  internally  was 
covered  with  gilding,  and  the  walls  were  painted  on  a 
gold  ground. 

The  Church  of  Sl.  Denys,  origiually  built  by  Dago- 
ben,  resembled,  it  is  said,  that  ofSt  Oeniiain,  both  in 
its  general  form,  and  in  the  proliision  of  mosaic  work 
with  which  it  was  decorated.  'This  was  taken  down,  and 
one  was  constructed  by  Pepin  and  Charlemagne,  ou  a 
greater  scale,  which  was  subsequently  destroyed  hy  the 
Normans.  The  form  and  ornaments  of  these  buildings 
sufficiently  show  that  they  were  copied  from  the  Basili- 
can Churches  of  Rome,  or  from  the  later  erected  edifices 
of  Constantinople. 

The  invasions  of  France  by  the  Normans  considerably  Di-cituctioa 
impeded  the  progress  of  Architecture  in  that  Country; 
and  though  several  edifices  seem  to  have  been  raised  in 
those  truiiblesf>me  limes,  which  continued  from  thcmsiu!* 
Vlllih  to  the  Xlth  century,  yet  a greater  number  was 
destroyed  by  the  Barbarians.  But  in  the  beginning  of 
the  Xllh  century,  two  of  the  greatest  works  of  France, 
etz.  the  Cathedral  of  Chartres  and  the  Abbey  of  Clugny, 
were  erected.  Both  of  these  edifices  have  the  form  of  a 
2x9 
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ArrhitM.  crom  on  the  p)an  : the  lenjrth  of  the  flntt  is  420  fret, 
tar*.  and  its  breaillh  108  feet;  on  each  side  of  (he  choir  the 
aisles  are  double,  and  round  the  interior  of  the  transept 
they  are  rin^e.  The  Abbey  Church  of  Clujrny,  which 
is,  perhaps,  the  most  interesting  of  the  ancient  Rede* 
siaslical  monuments  in  FVance,  was  erected  about  the 
year  1056;  and  alK>ut  the  same  lime  the  Churches  nf 
St.  Germain  des  Pres  and  St.  Genevieve,  which  had 
been  destroyed  by  the  Nonnans,  were  restored  by  Robert 
the  Pious,  'fhe  style  of  all  these  buildinj^s  is  the  same 
14  that  which  (rrnenilly  prevailed  in  Europe  at  the  same 
time.  m.  the  Romanesque,  or  as  it  was  subsequently 
called,  the  Norman ; and  which  is  sometimes  charac* 
teriaed  as  an  imitation  of  the  Lombard>Gothic. 

Rrsinfstioa  But  soon  after  ihU  time,  that  is  in  the  bepnning  of 
of  the  the  Xllih  century,  the  cuspid  arch  appeared  in  the 
tiw'with”  ^'**^*"jr*  France,  mixed,  as  in  Germany,  with  the 
century  rouod  Lombard  or  Norman  arches ; and,  pn)*>ably. 

some  of  the  earliest  examples  of  it  are  contained  in  the 
Church  of  St.  Denys  and  the  Mona.stery  of  the  Kiti^lits 
Templars,  the  buildings  or  restoration  of  each  of  whk-h 
was  bef^n  about  the  year  1137.  Towards  the  end  of 
that  century,  the  Eastern  part  of  the  Cathedral  of  Nutre 
Dame,  at  Paris,  the  Choir  of  the  Cathedral  at  Lyons, 
and  the  Collegiate  Church  of  St,  Nicholas,  at  Amiens, 
were  also  begun,  though  they  were  not  finished  till  long 
afterward ; and  from  this  lime  the  round  arch  and 
heavy  pillars  of  the  Norman  style  entirely  gave  place 
to  the  |K>inted  arch  and  clustered  column. 

Si.  Gernuia  The  Church  of  St.  Germain  des  Prta,  after  having 
d«  I’ris.  been  thrice  burned  by  the  Normans,  was  rebuilt  by  the 
AU)ot  51orard,  in  1014,  and  part  of  the  work  executeil 
under  the  direction  of  that  Prriate  is  Mill  slaiuiing;  (he 
new  RetVetory  was  begun  in  1236.  and  the  Cbapel  of  (he 
Virgin  in  1244.  The  exterior  of  the  building  is  not  re- 
markable for  any  thing  but  its  antiquity  ; the  Western 
end  is  terminateit  by  a lower  which,  it  is  pretended,  is  part 
of  the  edifice  constructed  by  Childebert,  and  there  are 
two  other  towers  in  the  angles  formed  between  the  body 
of  the  Church  and  the  transepts.  Tlie  interior  is  low 
and  mean,  and  lighted  hy  small  semicircular-headed  win- 
dows. Hiose  coliiinns  wldch  have  Mood  since  the  time 
of  Morard  are  of  an  Order  resembling  the  Corinthian, 
but  the  capitals  of  some  of  the  others  are  composed  of 
birds  and  gnftins.  The  arches  which  spring  from  the 
columns  in  the  body  of  the  Church  are  semicircular,  but 
those  at  the  Ka.sterii  extremity  are  of  the  pointed  form ; 
either  these  were  erected  at  a subsequent  period,  or,  as 
Mr.  Whittington  supposes,  they  were  originally  made 
so  in  order  that  they  might  have  the  same  height  as  the 
others  with  a smaller  span. 

>"t.  Deov»-  llie  Church  at  Su  Denys  was  restored,  after  its  de- 
slructiini  by  the  Normans,  by  the  Abbot  Suger,  who  was 
elected  in  1 122 : and  both  the  Western  front  and  part 
of  the  EaHtem  arcade  are  ascribed  to  thia  Prelate;  it 
nuiM,  however,  be  very  doubtful  what  part  was  really  exe- 
cuted by  him.  because  it  is  impossible  to  ascertain  what 
reniuincd  after  the  deslnictiou  caused  by  the  fire  in 
1231.  The  oldest  columns  are  in  the  Ix>mbard  style, 
Imii  the  pointed  arch  occurs  in  all  that  part  of  the  struc- 
ture which  is  supposed  to  have  l>een  executed  in  the 
time  of  Suger.  TTie  nave,  choir,  and  transept  were 
built  about  the  middle  of  the  Xillth  century.  The 
spire  is  lofty  and  ]>erlbrated  by  round»headed  windows  ; 
the  windows  <»f  llie  body  of  tl»e  Church  are  nearly  40 
feel  high,  niKl  are  divide*!  by  four  vertical  miillions  ter- 
minuting  in  arches,  winch  support  three  sixfoila  or  roses 


delicately  sculpture*!.  The  walls  are  supported  laterally  P«ri  ill. 
by  perforate*!  or  arched  btiUresscs,  and  the  jtortal 
crowne*]  by  u setnicircnlur  arch. 

The  Caliicdral  of  Notre  Dume,  at  Paris,  ia  said  to  NoUeDam* 
have  been  begun  by  Cliildcbert,  in  a.  d.  522;  Itut,  like  m ran*, 
most  of  the  Churcljes  in  the  North  of  France,  it  was 
destroyed  hy  the  Normans.  'The  pre.senl  edifice  was 
foumled  in  1010,  and  was,  prolmbly.  compleU^d  aliout 
the  middle  of  (iie  XlVth  century.  The  body  of 
the  Church  is  466  feet  lung,  and  180  fret  wide, 
and  of  a rectangular  form,  except  that  the  Eastern  end 
terminates  in  a semicircle  ; and  the  building  U remark- 
able f(»r  having  no  tran.sepi,  from  which  we  may.  per- 
haps, conclude  that  the  original  plan  has  never  i^en 
altered.  The  interior  arrangement  is  extremely  Mmple, 
its  whole  length  being  divided  into  five  aisles  liy  four 
rows  of  Lombard  columns,  and  there  are  rectangular 
recesses  along  all  the  interior  of  the  side  walls,  and  of 
the  Eastern  extremity. 

In  the  Western  fii^de  are  three  portals  crowned  by 
pointe*!  arches  of  small  elevation  above  the  foot  of  the 
curve,  and  aimvp  these  is  a horizontal  row  of  rece.sses 
with  trefiul  heads  containing  statues.  Over  these,  in 
the  centre  (»f  the  fai^ade,  ia  a great  circular  window,  and 
on  each  side  a double  window  inscribed  in  a pointed 
arch,  with  a quotrvfoil  ornament  over  the  mullion.  A 
horizontal  row  of  pointed  arches  on  slender  piliars 
adorns  the  top  of  the  body  of  the  Church ; on  the  ex- 
terior, and  over  each  extremity  of  the  facade,  is  a lower 
with  a fiat  roof.  Tlie  style  of  the  whole  is  heavy,  and 
in  some  parts  it  is  excessively  omamenle*!,  while  other 
parts  are  much  too  plain. 

In  the  Iwgtnningof  the  Xlllth  century  the  two  most  Catb«|rat« 
splendid  Ecclesiastical  edifices  of  France  were  erected,  xiKtWHN^ 
ti>,  the  Cathedrals  at  Rheims  and  at  Amiens.  The  first 
has  the  form  of  a Latin  cross,  on  the  plan,  the  whole  ^ 
length  of  which  from  Ea«t  toWest  is  492  feet,  and  breadth 
between  the  Northern  and  Southern  faces  of  the  transept 
is  190  feet.  The  interior  of  the  body  of  the  Church  is  di- 
vidiKl  into  a centre  and  side  aisles  by  two  rows  of 
columns.  The  width  of  the  transept,  from  East  to  West, 
is  98  feet,  which  is  equal  to  that  of  the  body  of  the 
Church,  and  this  is  divided  into  three  parts  by  two  rows 
of  columns  ill  a Northern  and  Southern  direction.  Be- 
yond the  transept,  towards  the  East,  are  two  rectangular 
Chapels,  one  on  each  side,  and  five  recesses,  disposed  in 
the  circumference  of  a semicircle,  terminate  the  building 
at  that  extremity. 

The  Western  facade  has  three  entrances  crowned  by 
very  lofty  pointed  arches,  and  over  each  is  a pediment 
ornamented  with  crockets  ; the  buttresses  of  the  front 
are  carried  up  between  the  pediments,  and  terminate  in 
slender  pinnacles,  ornamented  in  a similar  way.  Be- 
tween the  pinnacles,  and  over  the  portal  of  the  centre,  is 
a grand  circular  window,  with  radiating  mullion^,  in- 
scribed in  a pointed  arch.  At  each  extremity  of  (he 
facade  is  a square  tower,  270  feet  high  from  the  pave- 
ment, with  a low  pinnacle  at  each  angle. 

Mr.  Whitdngtoii  considers  this  edifice  a.s  the  finest 
piece  of  Gothic  Architecture  in  the  World  for  its  airi- 
ness and  delicacy  ; he  obaenes  that  all  the  heavy  mag- 
nificence is  below,  and  the  lighter  ornaments  are  to- 
wards the  summit.  The  portal  is  superb,  and  in 
good  proportion  with  the  rest  of  the  building ; and  the 
pinnacles,  which  are  finished  with  Hc^res.  flowers,  and 
crosses,  are  the  moM  lieautiful  ofUieir  kind. 

The  same  geiitleman,  speaking  of  the  Calhedrul  at 
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Amien«,  characterises  it  by  its  highly^poiated  arches  cir> 
cumsi-ribing  equilateral  triangles,  and  its  highly- pitched 
vaulting  only  ornamented  by  the  diagonal  ribs  which 
spring  from  the  columns  of  the  nave.  On  each  side  of 
the  ctioir  are  double  aisles,  and  in  the£astern  extremity 
is  a semicircular  colonnade.  In  the  Western  front  is  a 
magniticent  portal  covered  with  sculpture  representing 
Saints,  Prophets,  ami  Martyrs;  the  walls  are  supported 
by  arched  buttresses  with  ornamental  perforations,  and 
between  these  are  two  ranges  of  windows ; each  window 
divided  by  three  vertical  mullioiia,  surmounted  by  the 
same  number  of  roties.  and  crowned  by  a pediment 
ornamented  with  trefoils.  In  the  Western  front,  and  in 
each  face  of  the  transept,  is  a beautiful  circular  window. 

'flic  old  Churches  of  Normandy  relain,  at  present, 
many  features  of  that  style  which  was  introduced  from 
Germany  into  France  and  Kngland,  ri2.  the  semicircular 
arches,  the  short  and  thick  pillars  with  rudely  sculptured 
capitals,  and  the  waving  mouldings  of  the  archivolu. 
In  Cotmatk’s  ArchUtxlural  Anfiquilir*  of  Normandy, 
are  many  good  specimens  of  the  style  in  which  those 
buildings  were  executed,  and  from  that  interesting  Work 
we  have  taken  the  following  particulars. 

Tlic  inierior  of  the  Church  of  Lery,  near  Pont 
Ij'Arclie.  has  a very  ancient  appearance,  and  affords 
evidence  (hat  this  building  is  one  of  the  first  which  was 
erected  in  the  Country  after  the  conversion  of  tlie  Nor- 
mans. even  if  it  is  not  one  of  the  few  of  an  earlier  date 
which  escaped  the  ravages  of  that  people.  The  body 
is  divided  into  a centre  and  two  side  aisles ; the  former 
is  covered  by  a hemicylindrical  vault,  and  the  side  walls 
arc  supported  by  semicircular  arches  springing  from 
'columns,  which  appear  about  a diameter  and  a half  alvovc 
the  ground;  the  capitals  of  these  columns  have  little 
ornament,  and  a horisconlal  string  extends  along  the 
nave  above  the  crowns  of  the  arches. 
ofCd’omby,  Church  of  Coloinby,  near  Valogne,  which  is  of 

later  construction,  appears  to  be  one  of  the  first  examples 
in  which  (he  lancet  arch  occurs ; along  the  sides  are 
nine  such  arches  with  plain  buttresses  between  Uiem. 
Over  the  centre  is  a tower  with  four  pinnacles  at  the 
angles  and  an  octagonal  spire  between  them.  At 
one  extremity  is  the  doorway  with  three  narrow  laiicet- 
hcaded  windows*  and  at  the  opposite  end  is  one  large 
window  with  a cuspid  head. 

St.  The  circular  window  is  found  in  the  Church  of  St. 

biF^heo,  Stephen,  at  Fecamp,  but  divided  inU>  four  parts  by  three 
ttt  ferunp,  vertical  mullions ; it  is  placed  iu  (he  interior  of  a semi- 
circle whicli  springs  from  an  ornamented  pier  on  eacli 
side,  in  the  same  Church  are  orcades,  consisting  of 
one  large  and  one  small  arch,  with  semicircular  heads 
joined  together;  the  archivolLs  and  jamhs  are  orna- 
mented with  a sort  of  embattled  fretwork,  and  (he  pari 
where  the  two  archivolu  unite  U supported  by  a short 
column. 

«fjuime(es,  The  Abbey  Church  of  Jumieges  is  a good  example  of 
the  mixture  of  the  Norman  with  the  later  style.  The 
outer  doorway  of  the  porch  is  crowned  by  a pointed  arch 
with  Norman  mouldings,  but  the  inner  doorway  has  a 
semicircular  head.  In  the  Western  front  arc  two  towers 
on  square  bases,  in  which  are  semicircular-headed  door- 
ways with  vousvoirs  springing  from  pillars,  and  above, 
are  two  tiers  of  tall  semicircular  arches,  of  which  the 
upper  is  supported  on  columns  like  those  on  the  exterior 
of  the  Catlmlral  at  Pisa,  and  the  lower  ou  plain  piera. 
These  towers  end  in  pyramidal  spires, 
of  l.ooviefi.  Lastly,  in  the  South  porch  of  the  Church  of  Louviers 
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near  Rouen,  are  two  pointed  arches  which  meet  together  Pam  111. 
and  form  a pendent  cusp  in  the  middle.  Tlie  windows 
in  the  sides  have  also  pointed  tops;  the  roof  is  hemi- 
cylindrical; and  (he  whole  Church  is  licbly  ornamented 
with  tabernBcIc-wark. 

Christianity  is  supposed  to  liave  been  propagated  in  Charchev 
the  North-East  parts  t»f  Germany,  iu  Poland,  and  in  “dy 
Russia  by  Missionaries  from  Constantinople  ; and  it  is, 
probably,  to  the  influence  of  some  of  those  Ecclesiastics 
that  we  ore  to  ascribe  the  erection  of  the  Gothic  Cathe- 
drals at  Tver  and  Novogorod ; this  last  is  said  to  have 
been  built  in  the  year  9B8-  Churches  of  considerable 
magnitude,  and  of  that  style  which  superseded  the  Ro- 
man Architecture,  must,  therefore,  before  the  end  of  the 
Xth  century,  have  been  erected  from  one  extremity  of 
Europe  to  the  other. 

That  species  of  Architecture  which  subsequently  to  The  Vonh- 
the  erection  of  the  Cathedrals  of  Pisa,  Orvietto,  and  vf 

others  of  the  same  dale,  prevailed « in  almost 
Country  beyond  tlic  Alps,  made  its  way  into  Italy,  and 
many  Churches  were  ronstructed  accoiding  to  that  style  uuo  iialy. 
with  certain  modifications.  Of  these  the  most  impor- 
tan  I is  the  Cathedral  of  M iiau.  which  was  built  in  1 33d.  CathFiirnl 
This  building  is  of  while  marble*  ami  its  plan  is  in  the 
form  of  the  Latin  cross,  the  transepl,  however,  extend- 
ing but  little  beyond  the  side  walls  of  the  Church.  'Die 
whole  length  from  West  to  East  is  490  feet,  and  the 
breadth  295  feet , and  at  each  extremity  of  the  Western 
facade  is  a square  lower,  43  feel  lung  in  each  direction. 

The  nave,  which  is  279  feet  long,  and  197  feet  wide,  is 
divided  into  a central  and  four  skle  aisles  by  four  rows 
of  columns,  and  is  lighted  by  five  cu{H>las ; the  transept 
also  is  divided  into  a central  and  two  side  aisles  in  (lie 
direction  of  its  length,  and  the  Ea.sleni  exireinily  of  tlic 
Chiirch  is  terminated  by  three  sides  of  an  octagon. 

The  Western  faeade  is  crowned  by  a great  gable  or 
pediment,  extending  over  the  nnve  and  side  aisles;  the 
apex  is  170  feet  from  the  pavement,  and  the  sloping 
sides  are  ornamented  with  tabernacIc-work.  The  tuwerM 
at  the  extremities  of  the  facade  are  295  feel  high,  and 
are  each  divided  horizontally  into  six  parts,  which  gra- 
dually diminish  in  breadth  upward,  and  the  la^t  forms 
a small  pyramidal  spire.  The  faces  of  the  towers  are 
covered  with  tabemacie-work  and  statues  supported  on 
corbels ; and  in  the  third  story  Irom  the  iKitlom  is  a 
window.divided  into  three  parts  by  mullions,  and  headed 
by  a cuspkl  arch.  Between  the  towers  the  fu^de  Is 
divided  into  five  parts  vertically  by  buttresses,  orna- 
mented with  statues  on  corbels,  arnl  terminating  in  lofiy 
pinnacles.  The  central  tower  is  similar  to  tho^e  on  the 
Western  facade,  arvd  about  400  feet  high,  and  every  tower 
and  pinnacle  is  terminated  by  a statue.  The  roof  Is 
covered  with  blocks  of  marble  so  closely  connected  to- 
gether that  they  appear  to  coiistitule  an  entire  piece. 

Tlie  windows  and  doors  of  ihe  Western  front  do  not 
accord  with  the  style  of  the  rest  of  the  building,  and 
have  been  executed  at  a late  period  ; Uie  former  have 
semicircular  heads  inscribed  in  rectilinear  architraves 
both  horizontal  and  vertical,  and  arc  crowned  by  recti- 
linear or  segmental  pediments  of  which  some  wont  the 
horizontal  cornice. 

The  pointed  arch  had  been  introduced  into  Italy  be- 
fore the  period  of  the  erection  of  this  edifice,  and  ex- 
amples of  it  may  be  seen  in  the  Cathedrals  of  Orvietto 
and  Sienna,  tbougli  it  did  not  become  a general  feature 
till  that  time.  Matiy  beautiful  and  curious  sjiecicnens 
of  the  pointed  Architecture  occur  in  Italy,  ponicularly 
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at  \>rona,  Vicfnza,  «iwl  Vilrrl>o  ; and  we  may  add  that 
the  Cathedral  of  Florence,  ihim(;h  erected  |i«rtly  under 
the  influence  of  the  revived  Homan  Hiyle,  is  connected, 
by  the  Ihrm  of  its  cupola,  with  the  fiolhic  cdiflcea  of 
the  Country. 

The  Cathedral  of  Si.  Lortmzo.  at  Genoa,  preaents  a 
siiifnilar  mixture  of  styles ; on  each  «i,le  of  the  nave  are 
Corinthian  columns  with  pointeil  arches  sprinffin^  from 
them  ; over  Cltese  is  a horizontal  entablature,  and  above 
the  latter  a semicircular  arcade  springintr  from  piers  and 
columns  alternately.  Both  the  exterior  and  interior  of 
the  buildinjrare  faiicifiiily  adorned  with  alternate  courses 
of  black  and  white  stone  in  stripes. 

The  Cathedral  at  Palermo  is  ornamented  with  inter- 
secting pointed  arches,  and  its  entablature  is  crowned 
by  liattiemenU  which  toj^ther  form  a serpentine  line. 
From  the  body  of  the  Church  rise  four  towers,  in  the 
faces  of  which  are  rows  of  small  semicireular  arches  sup- 
ported on  columns  like  the  ornaments  of  the  Pisan 
Architecture,  and  the  towers  finish  with  Gothic  pedi- 
ments and  pinnacles.  In  the  second  story  of  the  porch 
of  the  same  Cathedral  there  are  three  pointed  arches 
supported  by  sin^rle  columns:  above  the  arches  is  a 
horizontal  entablature  and  a general  pediment.  The 
walls  inlaid  in  the  manner  of  the  Saracenic  work, 
and  Mr.  Forsyth  observes  that  the  style  of  the  whole 
building  resembles  that  of  the  Moorish-Gothic. 

We  are  but  little  acquainted  with  the  Architecture  of 
Ihe  Churches  raised  during  the  Middle  Ages  in  Spain ; 
hut  that  little  indicates  a style  which  is  compounded  of 
the  Saracenic  and  of  that  which  prevailed  in  Europe 
after  the  introduction  of  the  pointed  arch.  Fmm  the 
description  given  by  Mr.  Swiiibourne,  it  appears  that 
the  Cathedral  at  Seville,  which  was  built  near  the  end 
of  the  Xlllth  ceutury,  is  4'^  feel  long.  873  feet  broad, 
and  1 26  feet  high.  The  choir  is  placeil  in  the  centre  of 
the  Church ; all  the  rest  of  the  building  is  cut  up  by 
narrow  aisles,  and  the  ornamental  parts  are  clumsy  imi- 
tations of  moflelsIefVhy  the  Moors.  At  one  angle  stands 
the  Giraftia  or  l>cirry,  a tower  of  brick  50  feet  square, 
and  350  feet  high,  of  which  all  the  part  from  the  ground 
to  the  height  of  200  feet  was  built  by  the  Muors  about 
the  year  lUOO,  and  is  adorned  with  sculpture  more 
simple  than  that  which  was  generally  executed  by  thia 
people;  the  rest  has  been  aidded  since  . within  it  is  a 
winding  staircase  of  easy  ascent,  and  wide  enough  for 
two  horsemen  to  mount  abreast  more  than  half  way  to 
the  top. 

The  Cathedral  of  Burgo.v,  which  was  built  in  1281, 
is  described  as  being  equal  to  the  best  specimens  in 
Furope  of  the  kind  called  Gothic,  and  as  having  some 
resemblance  to  York  Minster.  At  the  Western  or  prin- 
cipal front  are  two  steeples  ending  in  spirev;  on  the 
centre  of  the  edifice  is  a large,  square  tower  adorned 
with  ciglit  pinnacles,  and  on  the  Eastern  end  is  an  octa- 
gonal building  crowned  by  a pyramid.  The  arches  and 
foliage  are  executed  in  the  moat  elaborate  and  finiahed 
manner. 

\ splendid  eiomple  of  the  Gothic  style  exists  in  the 
Church  at  Batalho,  in  Portugal,  which  was  erected,  in 
l3Hh,  uiKler  the  direction  of  n native  of  Ireland.  Accord- 
iitg  to  the  description  of  the  edifice,  given  by  Mr. 
Murphy,  its  plan  resembles  u Latin  cross,  and  thelrau- 
sept  is  near  the  Eastern  end  ; the  interior  is  divided  by 
columns  into  a nave  and  two  side  aisles,  and  the  Eastern 
end  terminates  in  three  sides  of  an  octagon.  The  nave 
and  aisles  are  equally  high,  the  vaults  of  both  are 


groined,  and  the  ribs  spring  from  clustering  pillars.  UK 

There  are  two  tiers  of  windows  in  the  side  walls  with 
cuspid  heads ; those  of  the  lower  tier  have  their  radii 
of  curvature  equal  to  Iwo-tfiirds  of  the  span,  and  those 
of  the  upper  tier  liave  them  equal  to  three-fourths.  The 
windows  are  spinyed  towards  the  interior,  and  the  sides 
are  adorned  with  many  small  ctdumnH.fromwhtch,  stems 
proceed  and  meet  at  ihe  lop  of  the  aperture  ; each  win 
dow  is  divide'!  into  three  parts  by  upright  mullionsv 
each  pari  ends  in  a trefoil  head ; and  between  the  tops 
of  these  and  the  intrados  of  the  arch  are  six  quatrefoiia. 

The  windows  of  the  chancel  ore  long  and  narrow,  and 
terminate  in  lancet  heads.  Tlie  walls  of  the  body  of  the 
Church  ore  crowned  by  battlements  of  open-work  with 
pinnacles  The  tower  is  of  an  octagonal  form,  and 
above  it  is  a small  spire  ornamented  with  open-work. 

This  building  may  be  considered,  says  Dr.  Milner,  as  a 
pleasing  variety  of  the  Gothic  Architecture,  but  it  is  mK 
to  be  put  ill  competition  with  many  of  the  contemporary 
buildings  in  other  parts  of  Europe,  on  the  g«.meral  prin- 
ciples of  sublimity  and  beauty. 

Having  brought  the  Ecclesiastical  Architecture  of  the 
Continent  down  to  the  time  when  the  pointed  style  was 
generally  prevalent,  we  proceed  to  describe  that  of  Eng- 
land during  the  same  period. 


CHAPTER  III. 

Principal  Gothic  Edtficain  Britain. 

As  early  as  the  beginning  of  the  Ifid  century  of  the  Anrrrni 
Christian  Era,  a Church  is  said  to  have  been  built  at  Churrbes 
Canterbury  by  Lucias  the  first  Christian  King  in  Cuuer- 
Britain ; and  wc  have  (he  authority  of  Bede  f^r  saying 
that  when  St.  Augustine  established  himself  in  that 
city,  about  the  year  600.  the  Church  was  dedicated  to 
Christ  In  the  XXXHld  Chapter  of  his  EcdwaHical 
HiHory,  we  are  intbrmed  that,  near  the  city*  King  Elhel- 
bert  built  a Muna«tery  and  Church,  which  he  dedicated 
to  SL  Peter  and  St  Paul,  and  in  which  the  Kings  and 
Bishops  of  Kent  were  to  be  interred. 

The  latter  Church  was,  probably,  built  of  limber,  and 
it  is  by  some  supposed  to  have  b^n  divideil  longttudi- 
nnliy  into  three  parts  lying  East  and  West ; for  accord- 
ing to  Bcde*s  Historyt  (b<Mk  ii.  ch.  hi.)  St.  Augustine 
and  some  of  the  succeeding  Bisliops  are  ^aid  (o  have 
been  buried  in  the  Northern  portico,  which  has  been  sup- 
posed to  mean  the  Northern  aisle,  aiul  two  Bishops  are 
stated  to  have  been  buried  in  the  brnly  of  the  Church, 
because  the  portico  or  aisle  would  contain  no  more 
bodies.  But  Mr. Wilkins,  in  the-^rcA<ro/ogia,  (vol.  xiii. 
p.  290,)  is  of  opinion  that  Ihe  portieut  mentioned  by 
Bede,  instead  of  being  an  aisle,  was  a portion  of  the 
body  of  the  Church  cut  off  at  the  Western  extremity, 
os  has  been  done  in  the  Church  at  Melbourne,  in  Dor- 
setshire; and  bethinks  it  likely  that  the  British  Churches 
of  that  Age,  were  not  divided  by  pillars  or  arcades. 

Tliere  is  nothing,  however,  to  disprove  the  fact  of  such 
a division,  and  we  find  iliat  both  pillars  and  arches  are 
mentioned  in  descriptions  of  the  Anglo-Saxon  Churches, 
by  writers  of  the  VHIih  and  following  centuries. 

About  the  same  period  Churches  were  erecte<l  in  (he  st  Vark, 
Northern  parts  of  Uie  Anglo-Saxon  dominiuuK;  lor,  in 
627,  Etiwin,  King  of  Northumberland,  was  baptized  at 
Yurk,  by  Paulinuv,  in  a temporary  building  «l  timber. 
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Architeo  and  immediateW  afterwards  a Banlica  of  stone  was 
i«r*.  erected  In  the  same  place.  In  the  following  year  Pati- 
linns  visited  Lincoln,  where  he  converterl  Blecca,  the 
Pnefect,  and  his  household,  and  built  a )an?e  Church  of 
Slone,  the  walls  of  which  were  standing  in  the  lime  of 
Bede,  (book  ii.  ch.  xiv.—  xvi.) 

•nd  \\>r*.  According  to  the  same  venerable  writer.  Benedict,  a 
noble  Saxon,  built,  in  676,  a Church  at  Weremouth  in 
honour  of  St.  Peter ; it  is  added  that  he  sent  to  Gaul  for 
artificers  who  might  build  it  according  to  the  Roman 
manner,  by  which  is  probably  meant  the  style  of  the 
Lower  Empire.  So  much  expedition  was  used,  that 
within  a year  from  (he  time  of  laying  the  foundations 
tlic  roof  was  put  on.  And,  as  the  work  drew  near  a 
conclusion,  he  sent  again  to  (laul  for  artificers  to  make 
glass  for  the  windows,  the  Art  being  then  unknown  to 
the  Britons. 

at  A(ibeti«  The  ancient  Church  of  Abbendon  is  said,  in  the 
Monast.  Jnf.t  (n  have  been  built  at  the  same  lime;  it 
is  described  as  a building  120  feet  long,  with  circular 
recesses  both  at  the  Eastern  and  Wealeni  ends. 

(b  SutUnd  In  ibe  beginning  of  the  Vlllth  century,  that  which 
was  then  called  the  Roman  style  of  building  extended 
into  .Scotland;  for,  in  710,  Naiton,  King  of  the  Piets, 
sent  ambassadors  to  Oolfrid,  Abbot  of  Uyrvi,  near  the 
mouth  of  the  Tyne,  requesting  him  to  send  Architccta 
who  might  build  him  a Church  of  stone  in  that  manner; 
which  request,  according  to  Bede,  (book  v.  ch.  xxi.) 
was  immediately  granted.  At  an  earlier  period  than 
this,  a stone  Church  appears  to  have  been  erected  near 
Wigton,  in  Scotland,  by  Bishop  Ninias;  this  is  said  by 
Rede  (book  iii.  ch.  iv.)  to  have  been  executed  in  432. 
and  he  observes  that  the  Britons  were  before  that  time 
unaccustomed  to  building  with  stone.  Perhaps,  there- 
fore. stone  Churches  existed  in  North  Britain  before  the 
Vlllth  century,  but  they  may  have  been  executed  only 
im  a small  scale. 

r4thtdr»]  St  The  Callwdml  of  Hexham,  in  Northumberland,  was 

Hrshsia.  founded  by  Wilfrid,  Bisbup  of  York,  about  the  end  of 
the  Vllth  century  ; and  its  construction  is  particularly 
described  in  the  Tractatut  de  Statu  et  Epuoopis  Ha- 
^utfaldentu  Efrtmte,  by  Richard,  the  Prioi  of  the  Ca- 
thedral, who  livetl  in  1180,  and  in  whose  lime  it  existed 
entire.  He  says  it  was  furnished  with  a rotind  lower, 
)>erhaps  a square  tower  covered  by  a cupola  ; from  this, 
four  aisles,  or  the  four  arms  of  a crass,  proceeded,  atwl 
it  had  deep  crypts  and  oratories  with  passages  under 
ground.  The  walls  were  of  grreat  len^h  and  height, 
and  were  divided  into  three  tiers  supported  by  well- 
(lolishcd  columns  both  square  and  circular,  which,  as 
well  as  the  walls  and  the  arch  of  the  Sanctuary,  were  of 
stone,  decorated  with  images  in  relief  and  painted  of 
various  colours.  The  laidy  oftheChurch  was  surrounded 
by  porticos  or  aisles,  and  Chapels  of  exquisite  workmoii- 
ship,  which  were  divided  above  and  below  by  partition- 
walls  and  winding  stairs.  Within  the  staircaaes  and 
above  them  were  made  flights  of  steps ; with  galleries 
and  passages  leading  from  them,  both  fc/r  ascending  and 
descending ; and  so  disposed  that  persons  might  be  there 
and  pass  round  the  Church  without  being  seen  by  any 
one  in  the  nave  below. 

It  is  probable,  as  Or.  Milner  observes,  that  the  Ca- 
thedral of  Hexham  had  some  resemblance  to  that  of 
8ai)c(a  Sophia,  at  Constantinople,  which  was  built  about 
the  same  time;  and  it  is  also  probable  that  the  prin- 
cipal Churches  of  the  Continent  in  (hat  Age  were  de- 
signcfi  and  executed  nearly  in  a stmilur  n^anner ; but 


the  Saxon  Church  at  Hexham  may  have  been  superior  IB* 
to  any  of  the  foreign  buildings,  for  Etldius  oliserves, 
that  no  Church  ecpial  to  it  in  magnificence  was  to  be 
met  with  on  this  side  of  the  Alps.  The  same  Wilfrid 
lounded  a Monastery  at  Hexham,  about  674. 

We  are  brought  next  to  the  rebuilding  of  York  Ca-  ' 
thedral  in  767.  This  edifice  must  have  been  magni-  ^ 

ficent  for  that  lime,  though  we  have  few  particulars  from 
which  we  can  obtain  an  idea  of  iu  style;  all  we  know 
of  it  is  from  the  Poem  of  Alcuin,  one  of  Uie  Architects, 
in  which  it  is  descrit>ed  as  having  all  the  requisites  of  a 
complete  edifice,  such  as  pillars,  arclies,  vaulted  roofs, 
porticos,  gallrrivs,  and  altars;  but  these  circumstances 
are  sufficient  indications  that  Architecture  must  have 
been  cultivated  and  brought  to  a coii«tderal>ie  degree  of 
perfection  in  England  at  that  time,  which  was  before 
the  invasions  of  the  Danes  occurred.  Amidst  the 
traiihles  produced  by  those  invasions,  it  was  not  to  be 
expected  that  the  Arts  should  receive  encouragement, 
still  less  that  of  building;  in  ficL,  the  faires.t  edifices 
which  (ben  adorned  the  Country  fell  a prey  to  the  ra- 
vages of  those  Barbarians,  and  the  art  of  construction 
was  lost.  But  when  Alfred  came  to  the  'llirone  a revi- 
val took  place;  this  Prince  is  said  to  have  erecteil 
several  Ecclesiastical  as  well  a«  Military  edifices,  und 
even  to  have  introduced  into  the  former  an  improved 
style.  Mr.  BcuUiam  supposes  that  towers  and  steeples 
were  added  to  the  English  Churches  in  his  time,  viz. 
about  the  year  900 ; however,  as  no  .Meeples  at  present 
exist,  of  an  earlier  date  than  the  beginning  of  iheXlIIth 
century,  this  circumstance  is  doubUul. 

The  Abl>ey,  at  Ramsay,  in  Huntingdonshire,  wa.s  re-  Kamtay 
built  in  974  ; and,  in  the  Hi$i.  Rame$ien*it,  it  is  desi-ribed  ^^^7- 
as  having  two  towers  raised  above  the  roof ; one  was  at 
(he  Western  end  and  the  oilier  was  supported  by  four 
pi.lars  in  the  middle  of  the  building,  which  (here  divided 
into  four  parts,  connected  together  by  arches,  and  these 
extended  to  other  adjoining  urcJics  to  prevent  the  former 
from  giving  way.  This  shows,  as  Mr.  Reniham  ob- 
serves, that  tlie  plan  of  the  buiUling  must  have  consisted 
of  two  rectangles,  crossing  one  another,  with  side 
aisles;  but  the  same  gentleman  s opinion,  that  this 
mode  of  building  had  nut  then  been  long  in  use,  does 
not  appear  so  well  founded,  for  the  description  of  (he 
Cathedral  at  Hexham  ^eems  to  sliow  that  this  building 
had  also,  on  the  plan,  the  figure  of  a cross,  and  timl  it 
was  furnished  with  a tower. 

It  U »up|xised  by  some  that  the  Cathedral  of  Oxford 
was  built  in  the  reign  of  EUielred,  about  the  year  ItKK),  ^ •**’*^*^ 
but  so  uncertain  ate  the  dates  of  the  early  edifices  of 
our  own  Country,  that  others  place  its  erection  about  a 
century  later;  Mr.  Dallaway  thinks  it  was  built  iu 
1112.  The  only  part  of  the  ancient  structure  wliich  re- 
mains, viz.  (he  nave  of  St.  Frideswide,  is  built  exactly 
in  the  manner  of  that  corrupt  Roman  style  which  cha- 
raclcrises  the  oldest  remains  of  edifices  in  Uermuny  and 
France,  and  it  has  beeu  considereil  as  Uie  best  specimen 
of  what  is  called  the  Saxon  Architecture  in  England. 

To  one  or  the  other  of  these  periods  may,  perhaps,  be 
reterred  the  construction  of  parts  of  the  Cathedrals  at 
Si.  Alban's  and  Durham. 

Hie  long  and  severe  straggle  against  (he  Danes,  Re<t<>ratioti 
Joined,  perhaps,  to  a ceruiii  dLsaoluleneM  of  manner 
which  at  that  time  prevailed  among  the  Anglo-SaxoiiH, 
is  supposed  txi  have  been  the  cauwe  that  the  Religious  of  ebe 
edifices  of  the  Country  had  very  much  gone  to  rain  be-  Coaqorst. 
fore  Edward  the  Confessor  came  to  (heUtrone;  iliis 
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Art  Prince  had  been  educated  in  Normamly,  aiul.  probably, 
lure.  the  conlruHt  between  the  Eccieriiasticn)  stmeturen  of  that 
Country  and  those  of  Erig^luml  struck  him  forciltly,  and 
induceii  him  to  excite  his  people  to  repair  their  Churches 
and  erect  new  ones  with  embellishments  similar  to  those 
of  the  Norman  edifices.  After  (he  Conquest,  in  lOfifi. 
the  style  of  the  Norman  building  became  very  ^neral 
in  England.  The  most  early  examples  of  this  style  do 
not  remain  ul  the  present  time  in  a perfect  stale,  but 
enoug:h  can  be  seen  of  their  ruins  to  show  its  characters. 
Edward  the  Confessor  Imilt  the  ori^nal  Abbey  Church, 
at  Westminster;  and  about  the  same  time  was  executed 
the  Cathedral  of  Gloucester,  of  which  a part  still  re- 
mains ; and  these  seem  to  ha%’e  served  as  models  for 
the  Ecclesiastical  structures  subsequently  erected.  The 
transept  of  Winchester  (’alhedral  was  erected  in  lObO, 
and  the  tower  of  Exeter  Cathedra)  in  1112.  To  these 
may  be  added  the  lower  part  of  St.  Peter  s in  the  East, 
at  Oxford,  and  the  Church  of  Ht.  Sepulchre,  at  Cam- 
hrid^ ; this  last  was  erected  in  1130.  by  the  Knights 
Tetnplars,  In  imitation  of  the  Church  of  tlie  Holy  Se- 
pulchre. at  Jenisalem.  It  is  a circular  buildings,  havinj^ 
inlertially  a peristyle  of  ei^ht  heavy  pillars,  and  it  serveit 
as  the  archetv|)c  ofiheTemple  Church,  in  London.  Many 
of  the  Churciirs  belonging  to  the  greater  Ablwys  were 
ereettd  at  this  Era  with  equal  magnificence;  Imt  very 
few  of  them  remain,  and  those  are  in  ruins. 

'MVirilnl  St  The  Cathedral  at  Durham  must  be  considered  as  an 

DbHtAOL  excellent  s|>ecimen  of  the  Norman  Architecture.  It 
was  begun  in  the  time  of  William  Rufus,  about  1093. 
by  William  dc  Canlepho,  and  was,  perhaps,  finished  by 
the  successor  of  that  Prelate.  Originally,  says  Mr. 
C'arter,  the  side  aisles  both  of  the  nave  and  choir  were 
cover'd  with  groined  work  formed  by  hemicyliiidrical 
vaults,  and  (he  ribs  of  the  groins  were  embellished  with 
carving ; but  both  (he  nave  aud  choir  were  only  covered 
by  the  timl>er-roof.  Various  additions,  however,  have 
since  been  made,  the  first  of  which  was  the  Galilee,  or 
porch  before  the  Western  facade,  by  the  Bishop  Hugh 
Pudsey,  between  1 153  and  1 195  ; thisis  a low  b^ntdirig, 
with  four  semicircular-headed  windows  on  each  side 
springing  from  clustered  columns.  Tlie  plan  of  the 
whole  ('alhedral  is  rectangular,  with  two  transepts,  and 
It  has  not  the  semicircular  apsis  which  was  usually 
formed  at  the  Flastern  end  of  the  ancient  Churches.  The 
length  from  the  Ea.stern  to  iheWestem  fiu^ade  is  420  feet, 
and  its  breadth  from  the  Northern  to  the  Southern  face 
of  the  Western  (rattsepl,  whidi  is  (he  longest,  is  IHO  feet. 
Tlie  nave  is  200  feet  long  mud  iOO  feet  wide;  this  is 
divided  into  three  parts  by  two  rows  of  columns,  alter- 
nately round  and  clustering,  at  15  feet  from  the  wall  on 
each  side.  The  Western  transept  is  70  feet  wirle  fnim 
East  to  West,  and  is  divided  into  two  parts,  in  a 
Northern  and  Southern  direction,  by  a row  of  clustered 
columns  at  15  feet  from  the  Eastern  wall. 

Four  great  clustered  pillars,  each  50  feel  high,  at  the 
intersection  of  the  nave  and  Western  transept,  are  con- 
nected above  by  semicircular  arches,  (he  crowns  of  which 
are  on  a level  with  the  vault  of  the  nave,  and  supf>orl  the 
great  central  tower,  which  Is  210  feet  high,  and  (he  date 
of  the  construction  of  which  is  not  ascertainetl.  The 
choir  is  1 10  feet  long,  and  is  divided  into  three  parts  like 
the  nave ; beyond  the  choir  is  the  Eastern  transept, 
which  is  144  feel  long  from  North  to  South,  and  40  feel 
wide  from  East  lo  West,  and  this  forma  the  Kastem 
extremity  of  the  Cathedral. 

The  centre  of  the  Western  facade  ia  crowned  by  a 


plain  gable  ; over  the  entrance  is  a large  window  of  the  KL 
cuspid  form,  divided  by  six  mulliuna,  and  having  the 
upper  part  filled  with  tracery.  'Hns  window  was  formed 
ill  1350  ; alxive  It  is  a row  of  semicircular-hendeil  niches 
between  columns,  and  in  the  gable  are  five  laiicet-heudeil 
arches,  whose  heights  orert^gulateil  hy  the  inclining  sides 
of  (he  gable.  On  each  side  of  this  central  division  of 
the  fa<;ade  is  a square  tower, (he  heiglit  of  which  from  the 
pavement  ia  140  feet;  its  face  is  ornamented  with  eight 
tiers  of  arches  resting  on  small  pillars,  all  with  semi- 
circular heads,  except  those  in  two  of  the  tiers  and  it 
has  u flat  roof  with  battlements.  A short  curtain,  con- 
taining four  tiers  of  semicircular-headed  arches,  in  the 
Pisan  style,  connects  each  of  these  towers  with  a smaller 
one,  which  forms  the  extremity  of  the  fumade;  the  lower 
part  of  this  tower  is  a square,  tmd  witimui  ornament ; 
the  part  above  is  octagonal,  and  contains  four  tiers  of 
semicircular-headed  archea  ; and  the  lower  is  crowned 
by  a small  pyramid. 

Of  the  three  round  columns  on  each  side  of  (he  nave 
the  diameters  are  7^  feet,  and  the  heights,  including  those 
of  the  plinth  and  capital,  are  27  feet;  consequently, 
equal  to  S.fi  diameters;  and  the  heights  of  the  plinth 
and  capital  arc-  each  equal  to  alu>ut  half  a diameter. 

The  plinth  is  rrclaiigulnr  and  quite  plain;  (he  abacus 
is  octangular,  the  curved  circumfenuice  of  the  capital 
below  it  is  divided  into  eight  faces,  as  if  cut  by  so  many 
planes  a little  obliquely  to  the  vertical,  and  a small  fillet 
separates  (his  part  from  (he  shaft.  One  of  the  three 
columns  is  fluted  venically,  another  is  omameiitetl  with 
zig-zagehannets.  the  general  directions  of  which  are  hori- 
zontal. and  the  third  is  channelled  obliquely  round  tiie 
column  to  the  right  and  leA,  forming  a sort  of  network. 

T^e  other  coiumris  consist  of  several  small  ones  clus- 
tered together,  ami,  perhaps,  are  of  later  date. 

From  (he  capitals  of  (he  round,  and  from  some  of  the 
stems  of  the  clustered  columit«,  spring  the  semicircular 
arches  which  extend  along  each  side  uf  (he  central  divi- 
sion of  the  nave  ; the  other  stems  uf  the  clustered  co- 
lumns are  carried  up  to  the  height  of  50  leei  from 
the  pavemenL  From  the  capitals  of  these,  aiul  from 
angels*  heads  attached  to  the  walls,  immediately  over 
the  round  columns,  and  serving  as  corbels,  spring  the 
riba  which  ornament  the  groined  vaulting  of  the  nave. 
Thearchivolls  of  (he  lower  arcade  of  the  nave  are  orna- 
mented with  zig-zog  mouldings,  and  on  the  extrados  is 
a sort  of  buUlcrnenL  A horizontal  siring  extemU  along 
the  nave  over  the  lower  arcade  ; and  above  this  {a  a tier 
of  semicircular  arches  equal  in  spun  to  tho«e  below, 
forming  the  front  of  the  (riforia;  the  archivolls  of  these 
are  higlily  ornamented  with  zig-zag  mouldings,  and  rest 
upon  small  pillars  which  are  place<i  vertically  over  (hose 
in  the  lower  tier;  within  each  of  these  arches  are  two 
smaller  ones,  also  semicircular,  springing  from  the  same 
itnposU,  having  plain  archivolts  resting  upon  small  pil- 
lars. Above  the  triforia  is  a tier  of  narrow  pointed 
arches  withiu  the  lateral  vaults  of  the  groined  ceiling. 

The  roof  of  the  nave  is  formed  by  the  intersectimi  of 
ridged  vaults,  and.  except  the  ribs  of  the  groina,  the  sur- 
face of  the  vaulting  is  pliun.  'This  part  of  the  building 
is  said  to  have  been  finished  in  129U. 

The  arcades  of  the  choir  are  similar  lo  those  of  the 
nave,  but  the  two  round  columns  on  each  side  are  chan- 
nellerl  with  spiral  grooves  all  directed  one  way,  and  the 
ribs  of  (he  groined  vaulting  are  more  ornamented.  Tlie 
doorways  leading  from  the  cloisters  to  the  Cathedral  are 
covered  with  the  utmost  prufusioii  of  umameuU  The 
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Artbikt*  allar-screcn  and  apUcopal  throne  are  highly  dccoraled 
«irf.  with  flying  buttres^Hen,  niche.s  and  pinnocleii,  producing 
a singularij  rich  and  mngniflcent  rffecl ; Init  it  must  be 
remembered  that  these  were  execiite<]  lung  afler  the  rest 
of  the  fabric.  A longitudinal  section  of  part  of  the  nave, 
and  an  elevation  of  one  of  the  doorways  in  this  Calhednl, 
arc  given  in  pi.  xvii. 

Ctthednlst  The  Cathcilral  Church,  at  Canterbury,  after  frequent 

Csnierbary.  demolitions  l>y  Are.  was  wholly  or  partly  rebuilt  by  I>an< 
franc,  in  1085,  and  enlarged  to  its  present  size  about  the 
beginning  of  the  Xtllh  century.  The  whole  length  of 
the  building,  from  West  to  East.  Is  M4  feet ; the  nave 
is  178  feet  long  am)  71  feet  broad,  and  is  divided  into  a 
centre  and  two  aisles  by  two  rows  of  clustered  columns 
at  the  distance  of  13  feet  from  the  side  walls.  At  the 
extremity  of  the  nave  is  the  first  or  Western  transept, 
the  length  of  which,  from  North  to  South,  is  124  feet, 
and  breadth  34  feet.  Beyond  this  is  the  choir,  extending 
from  West  to  East  151  feet,  and  in  breadth  88  feet ; on 
each  side  of  this  is  an  aisle  I S feet  broad,  and  separated 
from  the  choir  by  a row  of  filain  circular  and  polygonal 
columns  intermixed.  The  chmr  is  intersected  by  the 
Eastern  transept,  which  is  164  feet  long  from  North  to 
South,  and  29  feet  wide.  Beyond  the  choir  is  the 
Trinity  Chape),  )U4  feel  long  from  West  to  Ea.st,  63 
feet  wide,  and  of  a semicircular  form  towards  the  East ; 
in  the  interior  of  this  Chapel  is  an  aisle  separated  from 
the  centra)  part  by  u curvilinear  range  of  plain  columns 
in  couples,  at  a certain  distance  from  the  walls.  And, 
finally,  a circular  tower,  32  feet  diameter,  called  Becketts 
Crown,  opening  into  the  Trinity  Chapel,  constitutes  (he 
Eastern  extremity  of  the  whole  building. 

At  each  extremity  of  the  Wesleni  facade  is  a square 
tower,  of  which  that  on  the  Northern  side  is  100  feet  high, 
and  the  other  130  feet ; the  former  was,  probably,  part 
of  Lanfranc's  original  structure,  but  the  latter  was  built 
about  the  year  1450.  And  over  the  centre  of  the  West* 
cm  transept  is  another  tower,  235  feet  high,  which  was 
erected  about  the  year  1500.  The  two  former  towers 
are  strengthened  on  each  side  of  the  angles  by  immense 
solid  buttresses  reaching  to  the  top  and  diminishing  up- 
wards, in  projection,  by  steps  at  intenrals  ; and  the  tower 
at  the  South-Western  extremity  is  crowned  by  open  bat* 
tlcments  with  an  octagonal  pinnacle  at  each  angle.  The 
angles  of  the  centra)  tower  are  strengthened  by  slender 
buttresses  of  equal  thickness  from  top  to  bottom,  and  are 
crow  ned  by  pinnacles.  On  each  face  of  this  tower  are 
four  large  windows  in  two  tiers,  of  which  those  in  the 
lower  tier  have  curved  pediments  of  contrary  flexure, 
ornamented  with  crockets  and  finials.  The  exterior  of 
the  side  walls  of  the  Church  are  also  strengthened  by 
solid,  plain  buttresses  terminating  in  omameiiied  pinna* 
cles,  and  between  the  buttresses  are  large  cuspid  win- 
dows subdivided  by  vertical  and  horizontal  mullions. 

The  vaults  of  the  nave  and  aisles  are  groined  and  or* 
namented  with  tracery;  but  those  of  the  choir  and  its 
aisles  are  more  simple.  The  capitals  of  the  pillars  ia 
the  choir  and  Trinity  Chapel  have  some  resemblance  to 
those  of  the  Corinthian  Order,  and  consist  of  two  rows 
of  leaves ; from  these  capitals  spring  pointed  arches, 
over  which  are  Iriforis.  or  galleries,  with  pairs  of  arches 
in  front  resting  on  columns ; some  of  these  latter  arches 
are  semicircular,  but  the  generality  them  are  painted, 
and  every  two  are  inscribed  within  the  mouldings  of  a 
third  which  embraces  both.  Tlie  archlvoltB  of  the  aisles 
of  the  choir  are  ornamented  with  zig-zag  mouldings. 

According  to  the  Monk  Gervase,  the  old  Church, 

VOL.  V. 


before  the  fire  which,  in  1174,  destroyed  the  choir,  was  P»rt 
covered  with  a flat  painted  ceiling,  and  there  was  only 
one  Iriforium  round  the  choir ; the  same  Chronicler  adds 
that  the  pillars  of  the  new  cltoir  were  of  the  same  form 
and  thickness  as  those  of  the  old  choir,  but  12  feet 
longer ; (probably  their  height  was  then  doubled,  for  they 
arc  now  about  24  feet  long;)  that  the  old  capitals  were 
plain,  whereas  the  new  ones  were  delicately  curved ; and 
tliat  the  vaults  of  the  side  aisles  were  formerly  ^mi* 
cylindrical,  but  subsequently  formed  with  a ridge  at  the 
vertex.  The  present  slate  of  the  Eastern  end  of  the 
Cathedral  corres;>ondB  nearly  with  the  account  given 
by  Gervase,  in  1180.  He  say-s,  ‘’There  are  large  well* 
proportioned  columns  crowned  with  elegant  capitals. 

U(K)n  the  abacus  rest  the  bases  of  slender  marble  co- 
lumns which  mix  iheir  heads  with  those  of  other  marble 
columns  supporting  the  arches  of  the  principal  triforiiim, 
and  from  their  united  capitals  branch  out  triple  clusters 
which,  at  a proper  height,  form  themselves  into  ribs  to 
sustain  the  groining.'*  'Fhe  arches  constituting  these 
ribs  are  formed  with  an  acute  angle  at  the  vertex,  and 
those  in  the  upper  tier  are  alternately  cuspid  and  semi- 
circular, but  the  lower  extremities  of  the  latter  are  recti* 
linear  and  vertical  up  to  a certain  heiglit  above  the 
capitals  of  the  columns  from  whence  they  rise. 

The  present  choir  was  built  by  two  Architects  of  the 
name  of  William ; one  of  these  was  a Norman,  or  Italian, 
the  other  an  Englishman,  and  the  latter  is  described  by 
Gervase.  as  parvut  quidtm  corpore,  $(d  in  divtnis 
opmbu*  tubtUis  valcti  ti  probus.  He  is  the  first  English 
Architect  of  whom  wc  have  any  positive  ac  ount. 

The  interior  of  the  nave  presents  an  unbroken  sim* 
plicity,  and  exhibits  the  .style  of  the  XIVth  century 
wiUiout  embellishments.  Above  the  lower  arcade  is  a 
course  of  oblong  panels,  instead  of  the  triforium,  which 
is  invariably  found  in  all  other  great  Churches  of  the  same 
Age ; and  above  these  is  a tier  of  windows,  the  form  of 
which  corresponds  with  that  of  the  transverse  vaults  of 
the  groined  ceiling. 

The  crypU  or  substructure,  is  situated  under  the 
choir  and  all  the  Eastern  part  of  the  building ; and, 
from  the  omameiits  found  in  the  capitals  of  its  pillars, 
its  construction  has  been  referred  to  the  IXth  century. 

In  the  Trinity  Chapel,  the  angles  formed  at  the  vertices 
of  thr  Gothic  arches,  by  their  curved  sides,  are  of  dif* 
ferent  degrees  of  magnitude  ; a variety  which  has  evi- 
dently been  caused  by  the  difterences  existing  in  the 
intercolumniations.  (he  vertices  of  the  arches  being  all  in 
one  horizontal  plane. 

On  the  exterior  of  the  building,  at  the  Eastern  end. 
are  various  kinds  of  arches,  serving  as  ornaments ; some 
■re  plain  semicircles  ; others  are  semicircles,  or  cusps, 
intersecting  each  other ; some,  again,  are  of  the  lancet 
shape,  and  others  farm  broad  windows,  the  apertures  of 
which  arc  divided  by  mullions. 

On  the  Northern  side  of  the  nave  are  the  cloisters,  a 
square  enclosure  134  feet  long  in  each  direction,  with 
groined  vaults  and  arcades  of  pointed  arches  surround- 
ing the  central  area.  Between  the  cloisters  and  the 
choir  of  the  Cathedral  is  the  Chapter-house,  a rectangular 
building,  92  feet  lung  and  37  feet  broad  ; and  near 
(his  arc  the  Treasury,  Audit-room,  Library,  and  Bap- 
tistery. 

We  are  induced  to  mention  in  this  place  a Church  iftey 
suppooed  to  have  been  built  before  (he  death  of  Henry  II,.  Church, 
at  Iffley,  in  Oxfordshire,  because  it  resembles,  in  some 
respect^  the  Churches  built  about  the  same  period  in 
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Arthiiec-  Normandy,  and  becaujie  it  may  be  considered  as  a 
l^ood  specimen  of  the  Parish  Churches  of  Enf'laml,  near 
tlie  lime  of  Ihe  Conquest.  (Britton’s  ArthUedurtil 
AntiquHut,  vol.  v.)  It  is  of  a reclaiipjlar  form.  112 
feet  long  and  30  feet  wide  on  the  exterior^  and  has  no 
tninsejit.  In  the  Western  front  is  a semtcircular-heoded 
doorway  surrounded  by  ztg*zag  ornaments  and  two 
courses  of  serpents’  hends  ; and  on  the  exterior  of  these, 
a semicircular  course  of  Youssoirs  sculptured  with  hgiires 
of  birds,  beasts,  angels,  and  men  ; over  the  door  there 
has  formerly  been  a circular  window,  and,  above  it,  is 
the  gable  end  of  the  roof,  in  which  were  formerly  three 
semicircular-headed  windows,  having  the  archivcAts  and 
jambs  richly  ornamented  with  three  courses  of  zig-zags, 
’The  extrados  of  the  arched  tr»pK  is  ornamented  with  a 
course  of  serpents’  heads,  similar  to  those  about  the 
doorway,  and  this  member  rests  at  each  extremity  on  a 
twisted  column,  in  the  capital  of  which  are  sculptured 
centaurs,  griffins,  and  the  like. 

Over  the  centre  is  a square  tow  er,  having  on  eacli  face 
two  semicircular-headed  windows,  the  arcliivoUs  of  which 
rest  on  columns. 

The  &ces  of  the  Northern,  Southern,  and  Western 
walls  have  at  the  top  and  on  each  side  a broad,  phtin  mar- 
gin projecting  a little  before  them.  The  inferiw  edges  t»f 
the  horiional  margins  are  nrnameim^  with  a row  of 
dentels,  so  that  those  margins  have  the  appearance  of 
inverted  battlements;  and  about  the  windows  in  the 
tower  arc  similar  margins  ornamented  in  the  same  man- 
ner. ’fhis  practice  of  recessing  ihe  faces  of  Ihe  walls 
within  margins  is  met  with  in  the  Churches  of  Normandy, 
and  from  them  it  was.  no  douN,  eupieil.  InChumhes 
of  later  date,  small  semicircular  notches,  or  nrbultt,  are 
cut  in  place  of  the  rectangular  intervals  ot'the  dentels. 
S:ilnb«ry  Tlie  present  Cathedral  at  Salisbury  presents  the  most 
t stiwnirsl.  romplete  specimen  of  that  kind  of  (iothic  Architecture 
which  immediately  followeil  the  introduction  of  the 
pointed  arch  ; and,  contrary  to  that  which  took  place  in 
the  other  Cathedrals  of  England,  (which  were  erected  in 
parts,  at  long  intervals  of  lime,  and  some  of  which  are 
untinished  even  at  the  present  day.)  (his,  which  was 
begun  in  1220,  was  completed,  if  we  except  the  spire,  u 
work  of  much  later  date,  in  about  40  years ; so  that  it 
ia  almost  without  any  mixture  of  the  succeeding  styles. 
The  plan  ts  in  the  form  of  a double  cross ; the  length  of 
the  nave  is  276  feet,  of  the  choir  140  feet,  and  of  Our 
Lady's  Cha|>e1,  at  the  Eartem  extremity,  65  feel ; the 
general  breadth  is  76  feet,  and  the  height,  from  the  pave- 
ment to  the  top  of  the  vault  of  the  nave,  is  84  feel.  The 
length  of  the  principal  transept  is210  feet  and  its  breadth 
60  leet.  'i'he  cloisters  adjoining  it  arc  16U  fe«‘t  .square, 
and  there  is  an  octagonal  Chapter-house.  The  outside 
wails  of  the  aiales  are  supported  hy  solid  buttresses,  and 
flying  buttresses  extend  from  the  top.s  of  these  to  (hr 
springing  of  the  vault  of  the  nave.  The  central  lower 
is  220  feet  high,  of  a square  form  on  the  plan,  and 
crowned  by  a spire,  the  apex  of  which  is  1 HO  feci  above  the 
ir»p  of  the  tower,  so  that  the  whole  height  of  the  building 
und  spire  is  400  fevl.  The  spire  itself  is  2 feel  thick 
at  bottom,  and  diminishes  gradually  to  7 inches  at 
the  top. 

I'he  columns  of  the  nave  are  2B  feet  high,  and  each 
consists  of  one  stout  cylinder  in  the  centre,  with  four 
smaller  ones  attached  to  it ; two  ofthese  arc  at  the  ex- 
tremities of  that  diameterof  the  central  column  which  is 
parallel  to  the  direction  of  the  building,  and  the  other 
two  are  at  the  extremities  of  a diameter  at  right  angles 


to  ihi-s ; by  which  means,  os  is  olwicrved  by  Mr.  Knight,  Ifl* 
the  greatest  possible  space  is  allowed  for  communication 
and  for  the  pa-vuge  of  light  fmm  the  side  winclows.  T1i« 
five  columns,  thus  forming  one  cliisier.  have  a common 
base  and  capital,  and  from  the  capitals  spring  the  pointed 
arches,  the  radii  of  the  sides  of  which  are  equal  to  three- 
quarters  of  the  spans  or  intervals  between  the  columns 
supporting  them;  and  the  sides  themselves  seem  com- 
post of  a number  of  curved  reed-mouldings  clustered 
together.  AUivc  the  arcade  of  (he  nave  is  a small  hori- 
zontal comice  proceeding  through  the  length  ofthe  build- 
ing, and  making  a finish  for  the  lower  story.  Over  each 
side  aisle  is  a suite  of  low  galleries  or  triforia  open  towards 
Ihe  nave,  but  having  r>o  windows  towards  the  exterior. 

A vertical  stem  rises  from  the  capital  of  each  of  the 
rpposite  pillars  of  the  nave,  crosses  the  horizontal  cor- 
nice, anri  proceeds  without  interruption  to  the  groined 
work  in  the  top  of  the  roof  'Hie  windows  in  the  walls 
of  the  building  are  lancet-headed;  (hose  of  the  lower 
tier  are  placed  two  together  between  the  buttresses,  but 
those  in  the  clere-story,  or  upper  part  of  tlie  walls  of  the 
nave,  are  divided  into  three  apertures  by  columns  or 
muliums 

In  the  Lady  Chapel  (he  central  stems  of  the  chistered 
pillars  resemble  Koinan  columns  except  (hat  they  hove 
no  diminution  ; they  have  Attic  bases  coarsely  cut,  und 
the  capitals  arc  similar  to  those  of  the  ancient  ants 
pilasters;  the  other  stems  in  each  cluster  are  detached 
from  that  of  the  centre,  and  have  distinct  bases  and 
capitals.  The  Western  end  of  the  Cathedral  Is  covered 
with  niclres  and  rows  of  statues  ; and  this  is,  probably, 
the  earliest  example  of  that  practice  in  Englaml. 

In  the  screens  which  separate  the  Northern  and  South- 
ern ends  of  the  smaller  transept  from  the  nave,  is  a pointed 
arch  springing  from  the  clusterefl  pillars  on  each  side, 
and  rising  as  high  os  the  tops  of  the  other  side  arches; 
and,  abttve  (his,  is  an  inverted  arch  descending  from  the 
fool  of  the  rilis  of  the  vault  at  the  top  of  the  iriforiura.  on 
each  side,  and  having  its  lowest  point  (^incident  with 
the  crown  of  the  arch  before  menlioneil ; this  feature 
occurs  ill  the  Cathedral  at  Wells,  and  in  several  other 
Cathedrals  of  this  Country. 

'flic  Southern  face  of  the  transept  contains,  in  the 
gable,  a cinnilar.  or.  as  it  is  culled,  a Catharine-wheel 
window  ; and  below  it  is  a row  of  narrow  windows  of 
the  lancet  form.  ’The  central  tower  has  two  windows  in 
each  face  ornamented  with  curveil  pediments  and  crock- 
ets, and  it  is  crowneil  by  battlements,  but  is  without  pin- 
II  cle*.  In  the  gable  of  the  Northern  iransepl  is  a row 
of  pointed  arches  placed  on  small  attached  columns  as 
ornaments  against  the  face  of  (he  wail ; and  (he  heights 
of  the  arches  decrea'ie  from  the  mkldle  one  outward.s,  in 
order  to  suit  the  inclining  sides  of  the  roof. 

Ill  this  Cathedra]  are  some  ornaments  which  resemble 
those  of  the  Norman  Architecture;  many  of  the  interior 
arches  are  sculptured  with  a zig-zag,  and  the  same 
moulding  appears  round  the  arches  and  windows  of  the 
West  frunL 

The  Baptistery  is  an  octangular  biiildittg  on  the  North 
era  .side  of  the  Church,  with  broad  and  cusp-hcaflcd  win- 
dows, having  three  circular  ornaments  within  the  arch  ; 
there  are  Inittresses  at  the  angles  terminating  in  pin- 
nacles; mid  the  whole  building  is  covered  with  a high 
pyramidal  roof. 

Hie  Catheilral  at  York  is  remarkable  for  the  simpli-  ViwkCarha- 
city  of  its  plan,  which  is  in  Uie  form  of  a I,atin  cross,  (he  JnL 
arms  of  which  arc  oil  rectangular,  and  (he  transept  is  in 
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Aitrhitw!  middle  of  the  len0h  of  the  building.  Tlic  whole 
turc.  len^h  is  46b  feet  liruiii  Hast  to  and  its  breadth 

— I,  from  the  Northern  (o  the  Southern  face  of  the  transept 
is  222  feel ; tlic  breadth  of  the  nave  is  lOS  feet,  and  of 
the  transept  94  feet ; and  the  body  of  the  Churcii  and 
the  transept  are  divided  into  a centre  and  aisles  by  cius* 
tcred  columns.  2U  feel  and  18  feel  from  the  walls,  re- 
spectively. In  the  intersection  of  the  arms  of  the  cross 
are  four  lar^  clustered  columns  supportin}?  the  central 
tower,  which  is  182  feel  hi^li^  and  between  the  two 
Eustem  columns  is  the  screen  separating  the  transept 
from  the  choir;  the  latter  is  150  feet  long,  and  beyond 
it  all  the  Kastem  part  of  the  building  is  occupied  by 
the  Chapel  of  the  Virgin.  A perspective  view  of  this 
building  from  the  North-West  i»  given  in  pi.  ivl. 

Tliis  editke.  like  the  generality  of  our  Cathedrals, 
has  been  executed  ot  different  times.  The  most  ancient 
pari  is  the  crypt  under  the  choir,  and  thi.s  is  suppiosed 
to  have  l*ecn  built  with  the  Norman  Church  in  1171  ; 
it  consists  of  a groinetl  work  xup|M>rled  on  four  walls 
and  on  six  insulaleii  columns,  each  5 feet  6 inches  high 
and  I fool  5 inches  diameter,  and  somo  of  the  arches 
composing  it  are  ornamented  with  the  Norman  zig-zag. 
l‘he  capitals,  which  are  octangular,  are  sculptured,  and 
the  bases  resemble  the  Attic  kind,  except  in  one  instance, 
where  a reversed  capital  is  substituted  for  a base;  from 
which  there  is  reason  to  conclude  that  some  part  of  the 
crypt  has  been  formed  ofmateriala  belonging  to  a more 
ancient  edifice.  The  Southern  wing  of  the  transept  was 
raised  IretMi’en  1216  and  1255.  and  the  Northern  wing 
was  begun  in  1260 ; the  construction  of  the  WcMcm 
parts  of  the  fabric  probably  extended  from  the  begin- 
ning of  the  XlVth  to  the  middle  of  the  XVlh  century. 

The  arches  of  the  nave  are  pointed,  and  the  curverl 
sides  are  cut  in  reed-mouldings  ; above  their  vertices 
is  a liorizunlal  string  extending  along  the  building,  and 
over  it  comes  the  upper  tier  of  windows.  There  are 
no  galleries  over  the  aisles  of  the  nave.  The  aicades 
of  the  transept  are  sculptured  with  a double  ztg.zag, 
or  dog's-tooth  omanicnt  on  the  mouldings,  and  the 
clustered  columns  have  small  capitals  sculptured  to 
represent  foliage.  Above  these  arcades  are  two  tiers 
of  tnToria.  or  open  galleries.  The  groined  roof  of  the 
building  is  adorned  with  intersecting  ri!>s  of  iracerv- 
work,  executed  in  modern  times,  but,  probaUy,  in  imi- 
tation of  the  ancient  forms. 

At  the  extremities  of  the  Western  fa^mle  are  two 
■quarc  lowers  with  buttresses  on  eadi  side  of  the  angles, 
ornamented  with  trefoil  and  cinqurfotl-hended  arches, 
over  which  are  pediments.  Tlie  doorways  and  windows 
have  cu*ip  heads  with  reed-mouldings;  the  part  of  the 
windows  within  the  arch  is  either  pierced  by  three  open 
qualrefoils,  or  is  occupied  by  the  branching  mullions, 
and  the  extrados  is  crowned  with  rectilinear  or  curved 
pediments,  which  are  ornamented  with  crockets  and 
finials.  The  walls  of  the  towers  terminate  in  a range 
of  battlements,  and  over  each  angle  is  a crocketrd  pin- 
nacle. The  side  walls  of  the  aisles  are  supported  by 
plain  buttresses  terminating  in  pinnacles,  and  the  walls 
over  the  arcades  of  the  nave  are  strengthened  by  but- 
tresses more  slender  than  the  firmer.  A horizontal 
line  of  liatllements  is  placed  along  the  top  of  the  facade 
and  of  the  side  walls  of  the  buiUliiig;  and  the  inclining 
sides  of  the  gable  are  ornamented  in  the  same  manner. 
The  great  Western  window  is  divided  into  eight  psrts  by 
vertical  mullions  ; the  arched  sides  of  the  head  form  an 
acute  angle  with  each  other,  and  the  part  within  the 


intrados  is  enriched  with  open-work  in  the  forms  of  Pari  III. 
leaves.  See  pi.  xix.  fig.  2. 

The  original  Cathedral,  at  Lincoln,  wa^  built  in  1092,  jjnrr>Ni 
fay  Heinigius,  the  first  Bi»hop  appointed  to  an  English  See  CsibriiraL 
by  William  the  Comjueror,  but  of  this  building  nothing 
remains  except  ;«art  of  the  Western  front  and  towers. 

The  front  seems  to  have  lieeii  divided  into  five  recesses 
covered  by  semicircular  arches;  over  these  there  seems 
to  have  bMii  a tier  of  small  columns  bearing  intersect- 
ing arches,  and  the  fa<;ade  was  terminated  above  by 
three  gables.  'The  original  lowers  at  the  Western  front 
were  ornamented  with  three  tiers  of  semicircular  arches 
on  each  face;  these  still  exist,  but,  at  a later  period, 
the  lowers  were  increased  lo  their  present  height,  'fhe 
btiilding  having  been  injured  by  an  earthquake  in  1185, 
it  was  subsequently  rebuilt,  and  the  work  was  carried 
on  at  various  limes  till  (he  close  of  (he  XlVih  century. 

Tlie  plan  of  this  Cathedral  is  a double  cross,  like  that 
of  Canierlwrv,  but  the  Eastern  as  well  as  the  Western 
front  is  rectilinear.  The  whole  length  is  47U  feet  from 
East  to  West,  and  (he  lengtii  of  the  W'estem  or  greatest, 
transept  from  North  to  ^outh  is  22U  feet.  The  length 
of  the  nave  is  240  feet.  Us  breadth  80  feet;  and  this 
part  of  the  Church  is  divided  longitudioally  intoacentre 
and  aisles  by  two  rows  of  clustered  ]>illars  at  15  feel 
from  the  walls.  The  breadth  of  (he  Western  transept 
is  63  feet ; this  is  divided  into  two  parts  by  a row  of 
columns  at  23  feel  from  the  Eastern  wall,  and  the  space 
between  the  columns  and  that  wall  is  occupied  by  six 
chantries  founded  by  different  persons.  The  central 
lower  stands  over  four  large  clustered  columns  in  the 
middle  of  the  Western  part  of  this  transept ; the  screen 
of  the  choir  is  between  the  two  Eastern  columns,  and 
the  whole  length  of  the  choir  from  this  lo  the  altar- 
screcn  is  140  feet ; on  each  side  of  the  choir  is  an  aisle 
18  feet  wide;  and  beyond  the  altar-screcii  is  the  I^es- 
bytery  occupying  all  the  rest  of  the  Church.  The  East- 
ern transept  crosives  the  body  of  the  Church  between  the 
choir  and  the  altar;  and  it  it  22  feet  wide,  exclusive  of 
four  semicircular  recesses  or  Chapelt,  which  occupy  all 
its  Eastern  side. 

The  Western  front  extends  North  and  South  beyond 
the  side  walls  of  the  building,  and  is  terminated  by 
two  octagonal  towers  which  are  crowned  by  small 
spires,  in  the  centre  of  the  fai^de  are  three  recesses, 
of  which  the  middle  one  is  headed  by  a pointed  arch, 
the  vertex  of  which  is  above  80  feet  from  the  ground; 
the  two  others  belonged  to  the  original  sIrucHure,  and 
are  emvered  by  semicircular  arches.  In  each  of  the 
three  is  a portal  covered  by  a flat,  elliptical  arch  with 
Norman  ornaments  and,  above  them,  is  a large  pointed 
wIikIow  of  more  recent  conxtniction.  The  whole  facade, 
including  the  flanking  towers,  is  ornamented  with  tiers 
of  lancet-headed  arclHis  on  slender  pillars,  and  a hori- 
zontal entablature  crowns  (he  w hole  ; the  execution  of 
these  ornaments  is  referred  to  Uie  early  part  of  the 
Xlllth  century. 

The  lower  parts  of  the  Western  towers  are  In  the 
Norman  style,  and  are  ornamented  in  the  following 
manner.  In  (hat  part  of  each  which  is  above  the  walls 
of  the  Church,  arc  three  tiers  of  recesses  with  semicir- 
cular heads  resting  on  small  columns;  below  these,  on 
the  Northern  front,  i*  a gahle^  in  which  arc  also  three 
tiers  of  small  semicircular-headed  recesses  with  small 
columns  in  the  Pisan  style,  and  in  two  of  the  tiers  the 
arches  intersect  each  other.  Similar  courses  of  orna- 
mental arcbes  are  placed  in  the  gable  of  the  Westers 
2 T 2 
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AreiiiM<-  «tremUy  of  the  C®lheclr«l,  and  the  upper  part  of  the 
gable  is  covered  with  trelliS'^work.  'I’he  upper  parts  of 
the  Western  towers  are  of  the  XVth  century  » in  each 
of  (he  fuce-s  are  two  windows  oruameuted  with  crockets, 
and  there  is  a pinnacle  at  each  atigle.  The  central 
tower  is  similar  to  these,  but  mure  enriched  ; its  height 
is  262  feet. 

Above  the  vaulting  of  the  nave,  and  within  that  part  of 
the  roof  which  is  between  the  Western  towers,  is  a stone 
arch,  the  chord  or  span  of  which  is  28  feet,  and  its  versed 
sine,  or  rise,  but  16  inches:  the  voussoirs  are  about  20 
inches  long,  and  without  any  appearance  of  being  te- 
nonted  together;  this  arch  is  remarkable  for  being  the 
most  slender  in  the  world,  in  proportion  to  its  span. 

Tlic  side  walls  of  the  aisles  are  strengthened  by  hut* 
tresses  with  ornamented  pediment  heads,  ami  arched 
buttresses  extend  over  the  roof  of  the  aisles  from  the 
upper  parts  of  these  to  the  upper  parts  of  the  side  walls 
of  the  nave.  The  Eastern  side  of  llie  Western  transept  is 
supported  by  plain  buttresses,  with  flying  buttresses  over 
the  aisle;  and,  in  this  tr.tnsepl.  the  windovts  are  of  the 
lancet  form.  In  the  Northern  and  Sniitheni  faces  of  the 
same  transept  are  Urge  circular  windows  filled  with 
looped  tracery.  Tlie  whole  buildiiig  is  coverefi  by  a 
lotly  roof  forming  a ridge  over  each  arm  of  Ute  double 
crojw. 

The  pillars  of  the  nave  have  capitals  sculptured  with 
foliage,  from  which  spring  the  pointed  arches  ; and  these 
consist  of  arcs  of  circles,  of  about  seventy-five  degrees 
each,  tire  extradus  moulding  of  which  rests  upon  a head 
prujeciiiig  from  the  wall,  above  the  capital  of  the  pillar. 
A slender  pillar  resting  upon  an  ornamented  corbel  in 
the  wall,  above  the  capital,  is  carried  up  to  the  spring- 
ing of  the  ribs  which  adorn  the  vault  in  the  nave.  A 
horizontal  string  proceeds.  longitudinally,  through  the 
nave,  above  the  cn»wns  of  the  lower  arches,  and  over 
this  is  the  arcade  of  the  (riroriuin,  or  gallery,  above  the 
aisle ; this  consists  of  lancct-hcaded  arches,  in  tripli* 
cate,  resting  on  small  pillars,  and  crowned  by  one  ob* 
tuHely*poin:ed  arch  embracing  every  three.  Above 
these  is  another  horizontal  string;  and,  laally,  over  this, 
atid  within  the  lateral  vaults  of  the  groins,  are  the  clere- 
story windows,  consisting  of  triple  lancet-headed  aper- 
tures. The  dogVtooth  ornament  occurs  along  the 
mouldings  of  these  arches,  and  in  those  of  the  transept. 
A longitudinal  section  of  the  nave  of  this  Cathedral  is 
given  in  pi.  xviii. 

The  four  great  clusters  supporting  the  central  tower 
are  each  composed  of  twenty-four  attached  columns  of 
various  diameters;  the  arches  they  sustain  have  a great 
appearonce  of  lightness  from  the  delicacy  of  their 
mouldings,  and  from  their  ^pandriU  being  decorated 
with  trellis-work. 

TieTeft'ple  The  Temple  Church,  in  London,  may  be  mentioned 

Cbuf«h.  ill  this  place,  because  it  i*,  probably,  one  of  the  first 
edifices,  in  England,  in  which  (he  {minted  arch  was 
introduced.  It  consists  of  two  parts;  ets.  a rectangu- 
lar nave  82  feet  long,  and  b8  feet  wide,  and  a circular 
building  bS  feet  diameter,  at  the  Western  end  of  the 
former:  this  is  supposed  to  have  been  erected  by  the 
Knights  Templars  in  1185.  and  the  rectangular  ]>art 
may  have  been  added  in  1240,  when  (he  Church  is  said 
to  have  been  rebuilt. 

Within  the  circular  building  are  dis|>osed  six  clus- 
tered columns,  at  intervals  upon  the  circumference  of  a 
circle  concentric  with  the  walls  of  Uie  building,  and  29 
teet  diameter;  the  top*  of  these  arc  connected  by 


pointed  arches  of  contrary  flexure,  over  which  is  rused  Part  111. 
a cylindrical  tower  44  feet  from  the  pavement,  with 
semicircular-headed  windows.  The  circular  aisle  on  the 
exterior  of  the  columns  is  covered  by  an  equilateral 
groined  vault,  and  in  the  walls  are  single  lancet-headed 
windows.  The  foot  of  the  circular  wall,  in  the  interior, 
is  ornainenled  with  a continuous  row  of  lancet-headed 
arches  on  short  columns,  and  the  interior  of  the  tower, 
above  the  roof  of  the  aisles,  is  ornamented  with  a simi- 
lar row  of  intersecting  semicircular  arches. 

The  walls  of  the  recfaiigular  building  are  strength- 
ened hy  plain  buttresses,  and  the  whole  interval  be- 
tween them  is  occupied  by  a triple  lancet-headed 
window,  of  which  the  central  aperture  is  much  higher 
than  the  others,  and  all  three  are  circumscribed  within 
a broad  pointed  arch.  Hie  interior  is  divided  into  a 
central  and  two  side  aisles,  all  of  equal  lieighl;  vu.  37 
feet,  by  two  rows  of  clustered  columns  supiioriing  equi- 
lateral pointed  arches;  the  vaulting  is  groined,  and  the 
three  divisintis  arc  covered  by  separate  roofs, 

A small  Church  is  said,  chiefly  on  the  authority  of  the 
Monk  Sulcardus,  to  have  been  built  on  (he  site  of  the  ^ 
pre.sent  Abbey  of  Westminster,  about  the  year  604,  by  Se- 
herl.  King  of  the  West  Saxons  It  was  reconstructed  on 
a more  magnificcnl  scale  by  Eilw-ard  the  Confessor,  pro- 
bably about  1050  ; but  alt  that  part  of  it  which  extends 
from  (he  Eastern  extremity  to  the  entrance  of  the  nave, 
was  rebuilt  in  its  present  state  by  Henry  III.,  who  laid 
the  first  »toneof  the  prerent  Abbey  in  1220  , the  central 
tower  was  rebuilt  in  1245;  and,  in  1269.  the  Eastern  end, 
with  most  of  the  transept  and  choir,  was  completed  and 
dedicated.  Hie  nave  was  carried  on  slowly  afterwards, 
and  it  was  not  till  1498  that  the  circular  windows  were 
formed,  and  the  Western  front  erected  ; the  towers  were 
not  entirdy  completed  till  the  tiiue  of  Sir  Christopher 
Wren,  who  finished  them  as  they  now  are.  Hie  Cliapel 
at  the  Eastern  end,  which  was  iHtili  hy  ll«-nry  VI 1.  to 
contain  (he  tomb  of  himself  and  his  Queen,  was  finished 
about  1512. 

The  general  plan  is  that  of  a Latin  cross,  of  which 
the  nave  is  234  feel  long  from  We.si  to  East,  and  90 
feel  wide  ; the  transept  is  225  feet  long  from  North  to 
South,  and  100  feet  wide  from  East  to  West.  Beyond 
the  Iransepl  towards  the  East  arc  five  Chapels,  which 
occupy  an  extent,  from  West  to  East,  of  196  feet.  That 
of  Henry  VII.  is  at  the  Eastern  extremity,  and  ter- 
minates in  a semicircle,  and  there  are  two  others  on 
each  side  between  this  and  the  transept.  The  cloisters 
are  of  a rectangular  form,  154  feel  long  from  West  to 
East,  and  1 42  feel  from  North  to  South ; and  consist  of 
an  arcade  er.ckvsing  an  open  court  in  the  angle  between 
the  Southern  wing  of  the  transept  atid  the  side  wall  of 
the  nave.  And  at  the  South-Eastern  angle  of  tfie  same 
transept  is  (he  Chapter-house,  an  uctagonal  building  74 
feet  diameter. 

The  nave  and  transe^it  are  divided  us  usual  by  rows 
of  clustered  columns,  and  the  choir  is  in  the  central 
division  of  the  nave,  near  its  iiitersecliun  with  that  of 
the  transept. 

TlieWesitern  front  is  divided  into  three  parts  vertically; 
ill  (he  central  division  is  th«  entrance,  which  is  splayed 
and  vaulted  in  the  pointed  form  within  the  thickness  of 
Uie  wall;  and  sliove  this  is  a great  window  divided  hy 
six  vertical  and  four  horizontal  mullions.  A gable,  in 
which  is  a small  triangular  windi»w,  crowns  this  part  of 
the  front ; but  both  the  gnble  and  the  great  Western  win- 
dow are  of  later  date  than  the  rest  of  the  nave.  On 
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each  aide  of  the  cen(r&l  division  is  a tower  225  feel 
lurs.  hi|fh,  standing  on  a square  base*  and  divided  into  four 
parts  or  stories,  containiug  windows  with  poinlcd-arch- 
heads,  and  terminating  at  top  in  a crocketed  pinnacle 
at  each  angle.  The  faces  of  the  tiiwers  are  divided  ver> 
licaily  into  three  parts,  of  which  (he  exterior  ones  pro* 
ject  hetond  that  in  the  middle,  and  are  ornamented 
with  rows  of  (Hinels,  'fhese  faces  are  the  work  of  Sir 
Christopher  Wren,  and  the  style  in  which  tlicy  are  exe* 
citted  ta  much  too  simple  for  the  rest  of  the  building. 
The  buttresses  on  each  side  of  the  central  division  of 
• the  facade  are  adorned  with  niches  and  canopies. 

Along  the  Northern  side  of  the  nave  is  a row  of  gra- 
duated biiUresaes  connected  with  the  walls  of  the  aisle 
and  nave  by  arched  ribs ; between  these  buttresses  is  a 
tier  of  tall  pointed  windows  divided  into  two  parts  by 
mullions,  and  over  them  is  a row  of  triangular  windows 
witl)  three  cinquefoil  apertures  in  eacli.  Attove  theae 
are  the  cleresiorial  windows  of  the  nuve,  which  are 
similar  to  those  of  the  lower  tier;  and  the  walls  both  of 
the  nave  and  nisles  are  crowned  by  battlements. 

The  Northern  front  of  the  transept  is  a rich  specimen 
of  the  pointed  style  of  Gothic  Ardiitecture.  and  is  divided 
horizontally,  between  the  flanking  buttresses,  into  four 
stages.  Ill  the  lower  are  three  entrance  doorways,  of 
which  the  middle  one  is  higher  than  the  others,  and 
each  is  covered  by  a pointed  arch,  the  sides  of  which  are 
formeil  upon  those  of  an  equilateral  triangle  ; over  the 
hide-doorways  is  a row  of  cinquefoil-headed  panelling; 
and  tt  horizontal  row  of  pierced  cinquefoil  apertures  at 
the  level  uf  tlic  lop  of  the  central  doorway  leriniiiatvs 
this  division  above.  In  the  next  divisiou  are  four  deep 
recesses  ctivered  by  obtuse,  cuspid  arches ; above  them 
*8  a tier  of  small,  cuspid  arches  springing  from  pillars, 
and.  over  this,  is  a perforated  balilemeiit.  The  third 
division  contains  a great  circular  window,  divided  into 
sixteen  parts  by  radiating  mulliuns,  and  the  spandrils 
of  the  wiiiiiow  arc  filled  with  roses  and  irefoit-heuilcd 
leaves.  Tlie  last  division  is  crowned  by  the  gable  or 
pediment  of  the  n>of,  and  cmitains  three  pointed  arches 
resting  on  pillars,  and  enclosed  wiihiu  the  mouldings 
of  one  laigc  arch  of  the  same  kind.  The  height  of 
this  front  from  the  pavement  to  the  apex  of  the  pedi- 
ment is  HO  feeL  The  buttresses  at  the  angles  of  (he 
upper  [>art  of  the  transept  are  richly  ornamenied.  and 
temiinaie  in  octangular  pinnacles ; cuned  ribs  extend 
from  these  buttresses  to  those  which  are  attached  to  the 
side  walls  of  the  transept,  and  the  latter  terminate  in 
the  same  manner. 

The  Architecture  of  the  exterior  of  the  Eastern  Cha- 
pels is  similar  to  that  of  the  nave ; but  Henry  the 
VTIth's  Chapel  is  much  more  enriched. 

The  pillars  of  the  nave  consist,  each,  of  eight  slender 
shafts  surrounding  a circular  column ; In  those  which 
are  of  the  more  ancient  workmanship,  that  is,  of  the 
time  of  Edward  I.,  the  shaAs  are  completely  detached, 
but  the  bases  and  capitals  are  united ; the  latter  are 
circular,  and  the  pedestals  form  an  entire  mass:  the 
mure  modern  columns  are  surrounded  by  two  fillets 
dividing  them  into  three  parts  horizontally,  and  the 
small  shaAs  have  octagonal  capitals  and  plinths.  From 
the  capitals  of  the  columns  spring  the  side  arches  of  the 
nave,  the  radii  of  curvature  in  which  are  greater  than 
(he  intervals  of  the  pillars.  Tlie  mouldings  of  the  curved 
sides  of  the  arches  arc  deeply  cut.  and  above  the  ex- 
tradoK  IS  a concentric  rib,  or  label,  as  it  is  called,  which 
springs  from  a corlNrl  head  on  each  side.  Above  this 


arcade  is  a bonsontal  string  separating  it  from  the  ar-  Pirt  III. 
cade  of  the  triforia;  this  consists  of  a row  of  double 
trefoil-headed  arches  springing  from  small  columns, 
and  each  pair  inscribed  in  a simple  pointed  arch.  From 
the  capiials  of  the  lower  range  of  columns  rise  slender 
triple  shafU,  and  from  these  spring  the  ribs  of  the 
groined  work,  formed  by  the  intersections  of  equilateral 
ridged  vaulting  over  the  nave.  The  crown  of  this 
vaulting  is  lUO  feet  high  from  the  pavement,  and  that 
of  the  side  aisles  is  47  feet. 

The  edifice  built  by  Henry  VH.  U divided  into  a 
nave  and  two  side  aisles,  and  at  the  semicircular  ex- 
tremity are  five  small  Chapels ; it  Is  surrounded  at 
intervals  by  i>cUigonaI  buttresses,  64  feet  high  from  the 
pavement,  ornamented  with  several  courses  of  panels, 
niches,  and  (abernac)e-work,  and  crowned  by  enriched 
pear-shaped  pinnacles.  The  whole  space  between  every 
two  buttresses  is  occupied  by  windows  from  top  to 
bottom  ; those  along  the  sides  are  broken  into  three 
faces,  and  the  others  into  six.  The  roof  of  the  aisles  is 
25  feet  from  the  pavement,  and  consists  of  a groined 
vaulting,  having  tfie  spandrils  rounded  in  a convex 
form,  and  oniamented  with  fanwork  panelling;  and 
from  the  vertices  of  the  groining  descend  pendent 
spandrils,  or  masses  of  stone  of  a conical  form  with  the 
points  downward,  ornamented  in  a similar  manner. 

The  vaulting  of  the  nave  is  63  feet  7 inches  from  (he 
pavement,  and  its  groins  are  enriched  with  fanwork  and 
a triple  row  uf  pendents.  The  octangular  buttresses  of 
the  nave  are  96  feel  high,  ornamented  like  those  of  the 
oisles.  and  arclied  or  flying  buttresses  extend  from  them 
to  the  latter  over  the  roof  of  the  aisles ; these  are 
piereed  with  beautiful  qnatrefoil  and  sixfoil  apertures 
inscribed  in  circles,  and  thecxlradosses  are  ornamented 
with  sculptured  lions,  dragons,  and  greyhounds.  The 
walls  of  the  nave,  which  contain  great  pointed  arch- 
headed  windows,  are  crowned  by  a band  of  panels 
and  a perforated  parapet.  A plan,  transverse  section, 
and  elevation  of  the  Eastern  extremity  of  this  Chapel, 
are  given  in  pi.  xx.  Tlic  wimic  of  the  exterior  has  been 
restored,  with  great  delicacy  uf  execution  and  strict 
attention  to  the  original  style,  within  the  last  few 
years. 

The  Chapter-house,  at  Westminster,  which  was  built 
by  Henry  III.,  is  of  an  octagonal  form,  and  the  walla 
are  strengthened  by  projecting  buttresses.  The  en- 
trance from  the  cloisters  is  under  two  oblusely-pminted 
arches  resting  on  a pier  m the  middle,  and  circum- 
scribed by  one  large  pointed  arch  which  spring.s  from 
three  columns  on  either  side.  The  inner  mouldings  of 
the  small  arches  are  sculptured,  fr«»m  the  ground  to  the 
vertex,  with  branches  and  foliage,  and  over  the  extrmdoa 
is  a weather  moulding  springing  from  corbel  brads. 

Two  splendid  Chapels,  the  one  at  Cambridge,  and  Kin^s 
the  other  at  Windsor,  may  Icnniiiate  this  account  of  the 
ancient  Ecclesiastical  edifices  of  England  ; since  their 
completion  took  place  in  the  latest  period  of  Gothic 
Architecture.  King's  College  Chapel,  at  Cambridge, 
wa.s  begun  hy  Henry  VI.  about  the  year  1443,  and  is 
one  of  the  most  magnificent  examples  of  scieuUfic  con- 
struction, as  well  as  of  Architectural  beauty,  in  the 
Kingdom.  The  plan  U a simple  rectangle,  and  at  the 
exterior  angles  of  the  fabric  are  four  octagonal  towers, 
with  perforated  omameiils,  terminating  in  pear-shaped 
pinnacles  crowned  with  finials.  There  is  no  divi- 
sion in  the  interior,  and  the  vaulting,  which  was  exe- 
cuted in  the  time  of  Henry  VIII , it  of  stone,  omu- 
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Arrhit»^  inenleci  With  fan-tracerr.  Tlie  eiHronces  at  the  Norlh<*rn 
titrv.  and  Southern  eulrpmiiic’i  ar«*  covered  by  low  arches 
obturcly  j>ointed  at  ihe  v tries,  the  ribs  ot  whidi  arc  «cul}>- 
tured  w iih  deep  num.diuga ; and  oti  each  side  ui  ihr  B|>er- 
ture  is  a smail  pillar,  from  the  capital  of  which  spruij^ 
an  eleirant  canopy,  the  sides  of  which  are  in  the  form 
of  curves  of  contrary  6esure,  meeting  in  a )>oint  at  the 
vertex ; tliesc  are  ornamented  with  crockets  and  end, 
at  top,  in  a rich  fitiial.  The  windows  are  broad,  with 
low  pointed  arch  heads  and.  with  the  exception  of  that 
ul  the  Western  end,  are  filled  with  painted  fflass,  which 
prorliices  a soft  aud  pleasing  light  in  the  interior  of  tlie 
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buildinj:. 

St.  tieorge  8 Chapel,  at  Windsor,  ia  another  example 
of  lias  highly  enriched  style  of  Architecture,  ami  was 
finished  about  the  tenth  year  of  Henry  VIII.  Its  plan 
is  111  the  form  of  a cross,  the  transept  projecting  but 
little  beyond  the  side  walls,  and  ending,  at  both  extre- 
mities, in  five  sides  of  an  octagon.  The  nave  is  divided 
into  a centre  and  two  aisles  as  usual,  and  the  arches 
are  of  the  low  pointed  form  : bell-shaped  spandrils  nse 
fniin  the  pillars  on  each  side  of  the  central  division,  and 
are  covered  with  fan*trac«ry  up  to  the  vault,  the  middle 
part  of  whicli  is  omameutc'd  with  curious  panelling 
and  pendent  spandrila  The  wails  of  the  uisles  and 
nave  are  finished,  above,  with  perforated  pumpelx. 

The  beat  remaining  specintens  of  Gothic  C hurchea 
in  Scotland  are,  the  Cathedral  of  Glasgow.  Melrose 
Abbey.  Roalin  Chapel,  and  the  Chapel  of  Hoiyrood. 
The  first  two  were,  probably,  crecinl  In  the  Xllth 
centurv,  and  the  la.si  two  in  the  Wth.  'llie  C'oiIil-* 
dral  of  Glasgow  consists  of  a rectangular  body  319 
feel  long,  63  feel  bnud,  and  b3  feet  high,  with  one 
wing  only  of  a transept ; about  the  centre  of  the  build* 
ing  is  a square  tower  supported  by  four  pillars,  and, 
above  U,an  octangular  spire,  Uie  heigbtof  which  from  the 
pavement  is  22b  teet  At  the  Western  end  of  the  building 
is  another  scpiare  tower,  the  pavement  of  which  is  sup- 
ported on  groined  arches,  and  hus  a circular  o]iemug  in 
the  middle  to  receive  a fiiglit  of  steps. 

Melrose  Abbey,  which  is  said  to  liave  been  ftmndcil 
by  King  David,  m 1136,  has  the  figure  of  a croioi  on 
the  plan  ; it  is  feel  long,  and  137  feel  broad,  and 
was  cruwnt-d  by  a tower  over  the  centre.  The  vaults 
of  the  roof  are  groined,  and  the  ribs  iuterM.*ct  each 
other,  so  a.s  to  piotiucc  an  clegunt  tracery  on  the  inte- 
nor  surface ; and,  besides  solid  buttresses  at  the  angles 
of  the  building,  ihe  side  walls  ore  strengthened  by 
flying  buttresses  of  light  construction.  The  window  s are 
of  the  liighly*)>ointed  form,  and  die  principal  of  them 
are  divided  by  four  vertical  mnllions;  the  extradosses 
of  the  ribs  are  omaineiited  with  crockeied  pe<liments  of 
cotilrary  flexure  meeting  in  a (mint  at  the  top,  and  the 
walls  and  buttresses  have  been  adorned  with  taber- 
nacle-work of  a simple  and  elegant  kind.  This  in- 
teresting edifice  is  now  lying  in  ruins. 

'fhe  i'hapelsof  Roslin  and  Holyruod  are  also  in 
ruins;  the  latter,  which  was  founded  about  1440,  had 
its  walls  strengthened  byelegaut,  flying  buttresses,  and 
ornamented  with  tiers  of  small,  pointed  arches  resting 
oil  slender  pillars.  The  principal  windows  were  divided 
into  two  apertures  by  pillnni;  those  apertures  were 
headed  with  pointed  arches,  one  arch  of  a similar  form 
enclosed  both,  and  in  the  spandril  between  them  were 
quatretoil  ornaments.  Hosliii  Chapel  must  have  been 
o beautiful  specimen  of  Gothic  Architecture  on  a small 
scale  ; ita  length  is  69  feet,  and  breadth  3 4 feet.  The 


roof  was  Riipportcfl  by  arcades  springing  front  two  rows  part  II  . 
of  chislered  C'oUimns.  and  the  vault  over  the  centre  divi- 
sum  was  .scuiptuieil  with  great  taste  and  elegance. 

We  have  already  (chap,  ii.)  meutioned  the  buildings 
which  usually  accompany  the  Gothic  Cathedrals ; ris. 
the  Raptisiery.  the  Cloisters,  Ac.,  but  we  think  it  worth 
while  to  give  here  a general  description  of  the  Chapter- 
house, bi-CBuse  «>ome  of  these  edifices  are  remarkable 
for  elegance  of  design  and  richness  ol  embellishment. 

The  Chapier-hou«ies  seem,  originally,  to  have  been  nofirt- 
of  a rectangular  form,  like  those  of  Durham,  Gloucester,  house*, 
and  I’eterlxinnigh.  all  of  which  were  built  in  the  Xllth 
century.  Subsequently,  their  plan  was  polygonal,  and 
of  thin  kind  it  is  prolaible  that  the  first  was  the  Chapter- 
house  lit  Lincoln,  wtiich  was  completed  in  the  year 
12U0;  afterwards,  were  built  those  of  Salisbury,  Wor. 
cester.  York,  and  Litchfield,  which,  with  many  nthers. 
were  imilaticms,  as  is  supposed  by  Mr.  Kssex,  {Jrchtrn- 
hgia.  vol.  vi.  p.  170.)  ol  the  circular  Churches  of  the 
Kiiighu  Templar*  erected  at  the  close  of  the  Xllth 
century;  and  these  were,  us  prubably,  imitations ot  that 
erected  over  the  Holy  Sepulchre  nt  Jerusalem. 

The  C'hapter*houHe  at  Lincoln  is  u regular  decagnn, 

60  feet  diameter  in  the  interior,  and  42  feet  high,  with  a 
clustereii  pillar  in  the  centre  comjjosed  of  ten  flulctl 
columns  of  Rurlieck  marlde,  suimimdlng  a stone  pier, 
and  standing  on  one  pedestal.  Tlie  capitals  of  Ihene 
columns  are  elegantly  sculptured,  ami,  from  altove. 
spring  twenty  ribs  which  meet  as  many  coming  from 
the  rentrant  angles  of  the  building;  the  intersections 
on  the  ceiling  are  connected  by  a similar  rih,  which 
forms  a decagon  ai*out  the  central  cohmm,  and  the  ribs 
fnim  the  angles  are  supported  by  clustered  columns 
which  rest  on  inghly  uruamented  brackets.  It  is 
covered  by  a lofly  pyramidal  roof;  each  angle  is 
atrengtheiieil  on  the  exterior  by  a buttress  terminating 
in  a pinnacle,  ami  ornamented  with  small  peiliments 
and  crockets ; arched  buttresses  extend  from  these  to 
as  many  plain  massive  piers  at  a considerable  distance 
from  the  walls. 

We  conclude  with  an  account  of  the  monumental 
crosses  of  our  ancestors,  which  are  to  be  considered  as 
connected  with  the  subjects  contained  in  the  present 
Chapter,  and,  therefore,  the  description  may  with  pro- 
priety be  introduced  here. 

From  an  early  lime  the  practice  seems  to  have  been  Cfoow#. 
genoral  of  erecting  Crosses  in  public  places  to  enm- 
memi»rate  remarkable  circumstances,  and  particularly 
to  mark  the  graves  of  persons  deceased.  But  those 
which  are  deserving  of  notice  as  Architectural  objects 
are  a sort  of  momiixiental  edifices  erected  in  places 
wherein  the  body  of  a deceased  I’rince  has  re.sted  for  a 
time,  in  its  passage  to  the  place  of  interment ; and  some 
of  these  still  remaiii  as  testimonials  of  the  grief  and 
piety  of  the  surviving  relatives.  In  1285,  Philip  III. 
of  France  caused  several  to  be  erected  between  St. 

Denys  and  Pan.s,  on  the  nccasioo  of  conveying  the 
remains  of  his  father,  St.  Louts,  to  interment ; but  they 
are  all  destroyed.  In  1296,  when  Eleanor,  the  Queen 
of  Edward  1.,  died,  her  body  wa.s  brought  to  London, 
and  at  the  place  wherein  it  rested  each  night  during  the 
journey,  the  King  caused  a building  to  be  erected  to 
her  memory;  of  tliese,  only  three  now  remain;  rtx. 
those  at  Geddington,  Northampton,  and  Waltham, 
which  are  in  an  imperfeot  condition,  though  still  exht* 
biting  great  beauty  in  the  design  and  taste  in  the  exe- 
cution. 
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Archii«r*  Each  building  b octangular  on  th«  plan»  and  stands 
lure.  on  a platibrm  elevated  a few  feet  above  the  ground,  from 
wbich  there  is  an  ascent  by  a flight  of  steps  on  each 
side;  the  whole  is  divided  into  several  stages  by  hori* 
aontal  mouldings,  each  part  less  in  breadth  than  the  one 
below  it,  and  the  upper  one  is  a pinnacle  surmounted  by 
a cross,  from  which  this  kind  of  monument  look  its  name. 
These  edifices,  which  from  their  gradual  diminution  up* 
wards  produce  a graceful  eflecl,  are  adorned  with  niches 
and  canopies  richly  sculptured,  and  containing  statun 
of  the  Queen ; and  from  them  (he  ornamented  taberna- 
cle*work  employed  about  sepulchral  chapels,  shrines, 
and  (he  like,  is  supposed  to  have  had  its  origin.  Crosses 
afterward  became  common,  and  were  erected  in  many 
markets  and  other  public  places  about  the  Country, 
where  they  served  occasionally  as  pulpits  from  wtieucc 
(he  Clergy  preached  to  the  people  assembled  about  them 
in  the  open  air. 


CHAPTER  IV. 

Domrsfic  and  Palatial  jirchiifefnrt  nf  England  during 
ike  Middle  Jgn. 

Low  »toie  of  The  domestic  Architecture  of  Europe  must  have  been 
liorBeotic  in  a very  low  state  from  the  first  establishment  of  the 
Arohitec*  Gothic  Monarchies  on  the  ruins  of  the  Homan  Empire, 
Mid-ik  ****  extinction  of  the  Fcodal  system  about  the  time  of 

Axf«.  Charles  V'.  The  residences  of  the  Princes  ami  Prelates 
during  Fhose  turbulent  times  were  Ca.stles ; that  is  to 
say,  edifices  fortihed  to  resist  a siege ; the  houses  of  the 
inferior  gentry  were  mostly  of  limber,  till  about  the 
lime  of  Henry  VII.,  when  brick  came  lnu>  use  in  Eng- 
land. In  cities,  also,  Oie  houses  of  the  merchants  and 
traders  seem  to  have  been  of  wood  and  covered  with 
(hatch. 

Gerwrttde*  1'^  MitrtllanfOtu  Dicbion  we  have  already  given 
wrt|itivQof  some  account  of  Castubs.  They  were  generally  con- 
tbe  oMtfU  stnictcd  of  stone;  a ditch  surrounded  the  whole  ; within 
fiew  ' having  towers  at  intervals,  which, 

besides  the  purposes  of  defence,  served  to  lodge  someof 
the  officers  attached  to  the  service  of  the  proprietor,  and 
occasioiiaily  (hey  were  capacious  enough  to  serve  for 
the  ordinary  dwelling  of  the  proprietor  himself  and  his 
family.  In  some  part  of  this  wall  was  the  gate  forming 
the  principal  entrance,  which  wa.s  flanked  by  a lower  on 
each  side,  and  within  it  was  the  Chapel  and  the  state- 
apartments.  besides  dwellings  for  servants  or  retainers, 
and  rooms  for  atores : in  some  part  of  the  interior, 
generally  on  an  eminence,  was  a second  Castle,  called 
the  Keep,  to  which  the  proprietor  retired  in  case  of 
siege. 

There  seem  to  have  been  but  few  Castles  In  Eng- 
land betbre  thoNurman  Conquest,  and  tliat  circumstance 
is  supposed  to  have  bcilitated  the  subjugation  of  the 
Country ; but  in  the  reign  of  King  Stephen  a great 
number  were  constructed.  The  style  of  building  in  these 
edifices  .4eems  to  have  been  the  same  as  that  which  pre- 
vailed all  over  Kurt»pe  during  what  are  called  the  Middle 
Ages. 

I1ie  exterior  gateway  was  covered  by  a semicircular 
arch  quite  plain,  because  in  such  a situation  any  orna- 
ment would  have  been  entirely  misplaced  { but  those 
within  the  defences,  which  consequently  might  without 


impropriety  receive  a certain  degree  of  embellishment,  P»ri  HI. 
were  made  to  corres|KHid  in  form  and  ornament  with 
the  doorways  of  Ecclesiastical  buildings  of  the  some 
Age.  Within  the  gateway  was  a narrow  vertical  chan- 
nel cut  in  the  widl  on  each  side,  in  whi<^  the  portcullis 
was  drawn  up  or  let  down. 

The  principal  apartment  of  a Castle  was  the  Great 
Hall,  wherein  the  proprietor  eiitertaitied  his  friends  and 
vassals  on  particular  neensions ; this  room,  which  waa 
rendered  a little  ornamental,  had  one  part  of  the  floor  (the 
dais)  raised  above  the  rest,  and  in  this  part  the  principal 
guests  were  seated.  The  Chapel  waa  cunslructcd  like 
other  Ecclesiastical  edifices,  and  the  kitchen  was  gene- 
rally a spacious  building,  but  the  ordinary  rooms  seem 
to  have  been  small  and  unaHorned. 

The  Keep  of  Rochester  Castle,  which  was  a general  The  Keep  «f 
place  of  residence  for  the  proprietor,  and  the  walls  of  Roe»>r»t« 
which  still  remain,  will  give  some  idea  of  the  interior  «f  C«sUe. 
such  buildings.  The  plan  of  the  Keep  is  a square  80 
feet  bng  in  each  direction,  with  a projection  on  one 
"Side  40  feet  long  and  20  feel  from  the  wall,  serving  ns 
a vestibule : the  whole  height  of  the  Keep  is  l04  feet, 
and  it  is  divided  into  four  stories  or  tiers  of  apartments. 

Tlic  walls  are  14  feet  thick,  and  in  them  are  galleries  5 
feet  wide,  covered  by  vaulted  rotifs  and  surrounding  the 
building  on  the  three  upper  stories.  At  each  angle  of 
the  building  is  formed  a square  tower,  the  faces  of  which 
project  a little  from  the  general  faces  of  the  wall ; and  in 
two  of  them  are  winding-staircases  leading  from  the 
flfmr  next  alvove  the  ground  quite  to  the  lop  of  the 
Keep.  The  gallery  was  lighted  towards  the  exterior  by 
loop’holes  cut  through  the  wall,  and  semicircular- 
headed  apertures  towards  the  interior  communicated 
with  (he  apartments.  The  interior  of  the  building  was 
divided  into  two  equal  parts  by  a screen-wall  extending 
across  it  from  bottom  to  loji,  in  which  were  two  door- 
ways of  curninunication,  one  on  each  side  of  (he  centre, 
except  on  the  third  story  from  the  bottom,  where  (he 
screen  was  cut  away  to  form  four  semicircular-headed 
apertures.  The  archivolts  of  these,  spring  from  massive 
cylindrical  pillar^  and  are  ornamented  with  the  Norman 
zig-ztg,  and  the  intrmdos  of  each  is  cut  in  a serrateil 
form ; the  interval  between  every  two  pillars  t«  occupied 
by  a wall  reaching  not  quite  so  high  as  (he  capitals,  and 
the  space  between  the  top  of  this  wait  and  the  soffit  of 
the  arch  is  open.  A door  of  communication  is  made 
between  two  of  the  columns,  and  consists  of  a semicir- 
cular arch,  the  vertex  of  which  is  about  as  high  as  the  top 
of  the  wall  between  the  great  columns;  this  arch  rests 
upon  two  short  columns,  and  the  part  between  the  ex- 
trados  of  this  arch  and  (he  intrados  of  (he  great  one  is 
aKo  open.  In  the  middle  of  the  great  screen,  and  ex- 
tending from  the  top  to  a well  under  the  bottom,  is  a 
hollow  cylinder  formed  in  (he  wall,  by  which  water 
was  rai*e<f  to  the  several  stories  of  apartments,  where  it 
WHS  received  through  apertures  made  in  the  wall  on 
each  floor. 

In  the  interior  faces  of  tho.se  two  walls  of  the  Keep 
which  are  opposite  the  screen-wall,  a chimney  is  formed 
on  each  floor ; this  is  a cylindrical  recess  terminated 
above  by  a semicircular  arch  resting  on  two  dwarf  pil- 
lars, and  on  each  side  is  another  pillar  supporting  a 
sort  of  cornice  above  the  crown  of  the  aperture.  A fun- 
nel left  in  the  wall  suffered  the  smoke  to  escape  from 
the  upper  port  of  the  recess  to  the  exterior  of  the  walls 
of  the  Keep.  The  lowers  at  the  angles  slam]  14  feet 
above  what  was  the  ceiling  of  the  up|}er  i^lory.  or  general 
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roof  of  th«  boildin|i'.  and  between  them  is  a parapet 
wait  croMned  with  battlementa.  The  approach  to  the 
vestibule  was  by  a flight  of  steps  extendin|r  as  hi^^h  as 
the  first  floor  alwve  the  it^rotmd.  at  the  top  of  which  was 
a drawbridge  in  front  of  the  entrance.  The  doorway 
between  tlie  vestibule  and  the  body  of  the  Keep  was 
closed  by  a portcullis,  and  one  of  the  winding-staircases 
was  in  the  adjoining  tower.  'J'he  floors  of  the  rooms 
are  entirely  destroy^  but  the  rows  of  notches  in  the 
wails  for  the  lodgements  of  the  great  Warns  are  very 
visible. 

The  Castle  is  said  to  have  existed  in  the  year  765,  but 
the  present  Keep  was  built  by  Bishop  Gundolph,  at  the 
end  of  the  Xtth  century,  of  Kentish  rag>stone,  except 
the  angles  and  the  window*frames.  which  were  of  a sort 
of  stone  brought  from  Caen,  in  Normandy. 

Cudea  of  'The  Castles  of  Caernarvon  and  Conway  were  built  by 
*1^  Edward  I.  to  serve  as  Palaces  or  Fortresses ; and  the 

way.  * beauty  of  the  scenery  surrounding  them  must  have  ren- 
dered a residence  there  as  agreeable  as  was  compatible 
with  the  restraints  which  a building  enclosed  by  guarded 
walls  must  necessarily  have  imposed  on  its  occupiers. 
Conway  Castle  is  in  the  form  of  an  irregular  pentagon, 
and  one  side  joins  the  Keep,  which  is  square  on  the 
plan  : at  every  angle  both  of  the  Castle  and  its  Keep,  is  a 
strong  round  tower,  and  the  approaches  are  protected 
by  outworks.  The  Royal  apartments  were  on  one  side 
facing  the  river,  and  at  the  foot  of  the  wall  is  a terrace 
supported  by  a part  of  the  rock  which  here  rises  abruptly 
from  the  shore.  The  style  of  this  front  is  stated  by  Mr. 
Mitford  to  resemble  » house  which  Palladio  might  have 
buth,  rather  than  what  we  consider  as  peculiar  to  a 
Gothic  edifice.  From  the  face  of  this  wall  projects  an 
oriel  or  bowed-window  of  eluant  wurkmanship,  and 
the  interior  of  the  eparUnenta  appropriated  to  the  Royal 
residence  is  executed  in  the  style  ^ Uie  Ecclesiastical 
edifices  of  that  day. 

Under  Um*  Edwards,  the  English  Nobility  seem  to 
have  partly  alMindoned  the  Castles  of  their  ancestors, 
and  to  have  ariopted  the  Palatial  form  for  their  dwell- 
ing-houses. 'Hie  remains  of  (he  more  ancient  struc- 
tures uf  this  kind  are,  however,  few,  and  the  precise  age 
of  any  of  them  is  uncertain , and  they  have  sutTered  so 
many  alterations  that  it  becomes  impossible  to  com- 
municate a satisfactory  description  (A'  them.  We  per- 
ceive that  they  contained  a number  of  rooms  distributed 
without  regularity,  and  the  general  ap}>earance  was 
similar  to  that  of  the  Castles;  though  the  turrets,  hat- 
tlcmems,  and  other  features  were  such  as  could  only 
serve  as  omaincnU. 

Frum  the  lime  of  Edward  I.  to  that  of  Henry  VII., 
observes  Mr.  Strutt,  the  common  houses  were  built  of 
wood ; there  was  a porch  before  the  priiicipnl  entrance, 
and  within  was  a great  hall,  with  large  parlours  adjoin- 
ing: the  framework  consisted  of  beams  of  timber  of 
enormous  sixe.  [n  cities  and  towns,  each  story  pro- 
jected over  the  next  below,  and  tite  ruuf  was  covered 
with  tiles,  sliingles,  slates,  or  lead.  But  the  perishable 
nature  of  the  materials  has  necesaarily  long  since 
brought  them  to  min. 

Wesuninislcr  Hall  is  a remnant  of  the  most  ancient 
Palatial  edifice  in  England,  having  been  originally,  per- 
haps, part  of  the  Palace  oi  Edward  the  Confessor ; it 
was  probaldy  rebuilt  or  repaired  by  William  Rufus,  who 
Is  said  by  Matthew  Paris  to  have  had  his  first  C<iurl  in 
hb  new  Hall  at  Westminster  after  liis  return  from  Nor- 
mandy.  By  the  same  author  be  is  said  Ui  have  ex- 
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pressed  an  intention  of  building  a new  Palace ; but  it 
does  not  appear  to  have  been  executed  till  the  reign  of 
King  Stephen,  and  ilten  rmly  in  part.  The  Palace 
erected  by  this  Prirvee  was  burnt  down  in  the  reign  of 
Henry  VIII.  The  lower  parts  of  the  present  side  walla 
are  remains  of  the  Hall  of  Rufus ; but  all  above 
is  the  work  of  Richard  II.,  who  rebuilt  the  Hall  iu 
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'llie  plan  of  (he  Hall  is  a rectangular  parallelogram, 
97  feet  8 inches  wide  from  East  to  West,  and  238  feel 
8 inches  long.  The  Northern  or  principal  front  U broken 
vertically  into  three  parts,  of  which  that  in  the  centre  is 
47  feet  wide  ; in  this  is  the  doorway  wiih  a great  win- 
dow above,  and  it  is  crowned  by  a high  gable  pediment* 
the  vertex  of  which  is  92  feel  from  the  pavement ; the 
siies  of  the  pediment  are  ornamented  with  crockets,  and 
at  the  apex  is  a small  tabernacle  on  a polygonal  liase.and 
crowned  by  a pinuacle.  lltc  division  on  each  side  of 
the  centre  is  a square  tower,  72  feet  high,  crowned  by 
battlements.  The  entrance  porch  is  formed  in  the 
thickness  of  the  wall ; its  sides,  which  are  splayed  out- 
ward. are  ornamented  with  slender  columns,  and  frum 
those  at  the  angles  spring  the  ribs  of  an  elegant  groin- 
work  which  covers  (he  vault  of  the  porch.  Tlie  front  of 
the  porch  is  covered  by  an  obtu»eIy-|M3iiited  arch  rising 
from  clustered  columns  ; this  arch  is  circumscribed  by  a 
rectangular  frame,  aud  each  spandril  is  ornamented 
with  a shield  formed  in  a quatrefuil  ornament.  All  the 
hiwer  part  of  the  facade  is  ornamented  by  a tier  of 
niches  intended  to  contain  statues,  and  each  is  covered 
by  a projecting  canopy.  In  the  second  story  of  each 
lower  are  also  two  niches  with  canopies,  and  between 
the  niches  a low  pointed  arch  divided  into  four  aper- 
tures by  a veKical  and  transverse  inulliou. 

The  present  interior  facing  of  the  side  walls  was  exe- 
cuted under  the  direction  of  Mr.  Kent;  this  is  orna- 
mented with  rows  of  piers,  from  the  capital  of  each  of 
which  springs  an  arched  rib  of  limber,  meeting  a hori- 
xonlaJ  piece  of  the  same  material  projecting  from  the 
top  of  the  wall,  and  terminating  in  (he  figure  uf  an 
angel  also  in  a horizontal  position  ; from  the  extremity 
of  this  arched  rib  springs  another  which  meets  the  cor- 
responding rib  from  the  opposite  side  of  the  Hall  in  a 
point  over  the  middle.  Above  the  vertex  of  the  limber 
arch  thus  formed  is  a hoHxontal  collar-beam  which 
meets  the  rafters  of  the  roof,  and  over  iU  middle  point 
is  a king-post  reaching  to  the  vertex.  Between  these 
ribs  and  the  wall  and  roof  of  the  building  is  another 
rib,  which  extends  in  one  continuous  curve  from  the 
capital  of  each  pier  to  the  apex  of  the  arch  under  tlie 
collar-beam;  and  in  the  open  spaudrils  of  the  several 
ribs  are  rows  of  vertical  pillars  with  cusp  heads  in  wood- 
work over  their  intervals.  The  thrust  of  the  roof  is 
counteracted  by  flying  buttresses.  Mr.  Pugin  supposes 
that  the  roof  was  originally  supported  by  niws  of 
columns,  for,  he  observes,  it  is  nH  likely  that  the  Ardii- 
lecta  of  that  day  would  form  one  capable  4>f  covering  so 
great  a span  without  such  sufqiort. 

The  great  Northern  window  of  the  Hall  was  built  in 
1380  ; it  is  80  feet  wide  and  49  feet  high,  in  the  form 
of  a pointed  arch  springing  from  the  vertical  sides  uf 
the  window  at  27  feel  9 inches  from  the  sill;  conse- 
quently the  radius  of  each  curved  side  is  equal  to  21 
feet  3 inches,  or  to  about  two-thirds  of  the  span.  The 
window  is  divided  into  three  parts  by  two  vertical  mul- 
lions,  and  each  part  into  three  others  by  two  of  smaller 
size  ; oil  the  mullions  reach  to  the  top  of  the  arch,  one 
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Archiico  ffTeat  transom  crosses  them  at  ri^ht  an^es,  and  a branch 
tare.  from  each  principal  tnullion  makes,  by  uniting  with  the 
curved  side  of  the  head  of  the  window,  a pointed  arch 
over  the  right  and  left  compartmeuts.  'fhe  lops  of  the 
apertures  ^tween  the  mulltona  are  covered  with  trefoil 
cusps. 

At  the  Southern  extremity  of  the  Hall  is  a large  window 
similar  to  that  over  th^  doorway  of  the  Northern  front 
The  whole  of  the  latter  has  been  recently  restored,  nearly 
in  conformity  with  the  original  work  executed  in  the 
time  of  Kkhard  II.«  but  the  forms  of  the  crockets 
and  hiiials  do  not  seem  to  coincide  accurately  with 
those  exhibited  in  Hollar’s  view  of  this  ediflee.  Tlie 
range  of  niches  extending  from  each  tide  of  the  entrance 
along  the  fronts  of  the  towers,  together  witJi  the  deco- 
rative panelling  overspreading  the  whole  to  the  height 
of  the  cornice,  confer  an  air  of  superior  grandeur  on 
the  facade. 

HtnptM  In  the  reign  of  Henry  VIII.  the  residences  of  the 

Court.  Nobility  bad  not  entirely  lost  the  military  character 
which  formerly  prevailed  in  the  Country,  and  the  edifice 
erected,  partly  by  Cardinal  WoUey,  at  Hampton  Court 
ia  the  heat  specimen  remaining  of  the  style  of  building 
in  hU  day.  This,  which  afterwanls  became  a Royal  re 
sidence,  was  begun  in  1514,  and  in  the  time  of  the 
above-mentioned  Monarch  it  is  said  to  have  had  five 
spacious  courts ; it  now,  however,  consists  of  three  com- 
plete quadrangles  only,  besides  the  baildings  used  as 
offices.  In  the  centre  of  the  entrance-front  ia  a square 
tower,  flanked  by  an  octagonal  turret  at  each  angle 
higher  than  the  rest  of  the  building;  throu|^  this 
tower  is  a grand  gateway  formed  by  an  obtusely-pointed 
arch,  over  which,  both  on  the  front  and  rear  faces,  is  a 
rich  oriel ; the  wall  is  crowned  by  a battlement  of  open 
work,  and  each  of  the  lurreu  terminates  in  an  octagonal 
pinnacle,  the  faces  of  which  are  curves  of  contrary  flexure. 
On  the  right  and  left  of  the  tower  the  buildings  in  this 
front  have  l>een  partly  modernized,  but  at  each  extre- 
mity is  one  of  the  old  gables,  the  sloping  sides  of  which 
are  ornamented  with  griffins ; from  these  extremities  the 
wings  project  towards  the  front  at  right  angles  to  the 
body  of  the  building,  so  that  the  whole  forms  three  aides 
of  a parallelngram. 

The  first  quadrangle,  which  is  entered  by  the  gate- 
way above-mentioned,  consists  of  dwelling-houses,  the 
walls  of  which  are  crowned  by  embattled  parapets ; the 
wittdows  are  square,  and  (he  doorways  covered  by  plain 
arches.  In  the  centre  of  the  front,  opposite  the  en- 
trance, it  another  tower  similar  to  the  first  but  ynaller, 
and  flanked  also  by  octagonal  turrets  crowned  with  bat- 
tlementa.  Through  this  tower  also  is  an  arched  passage, 
over  which  is  an  oriel  less  embellished  than  Uie  former; 
thb  pasMge  leads  to  the  second  quadrangle,  which  is 
smaller  than  the  first.  The  left  side  is  occupied  by  the 
Grand  Hall,  which  was  built  by  Henry  Vlll. ; this  is  co- 
vered with  a lofty  roof,  its  sides  are  strengthened  by 
buUresscSt  and  in  its  walls  are  pointed  windows  with 
muilions  proceeding  straight  to  the  top.  On  the  right- 
hand  side  of  the  Court  is  a colonnade  consisting  of 
coupled  Ionic  columns,  erected  by  Sir  Christopher 
Wren. 

A third  gate-tower,  in  a line  with  the  two  former, 
contains  a passage  leading  to  a third  quadrangle,  which 
is  mirrounded  by  an  arcade  on  piers  supporting  the 
fronts  of  the  buildings ; the  whole  of  this  quadrangle 
was  entirdy  modernized  in  the  time  of  William  III. 
The  ceiling  of  the  gateway  is  ornamented  with  ri^  fao- 
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tracery,  and  in  the  passage  is  the  slaiicaae  leading  to  Pan  HI 
the  state-apartments. 

The  walls  are  built  of  red  and  dark-coloured  bricks, 
so  arranged  as  to  chequer  the  exterior  in  diagonal  lines, 
and  are  crowned  by  perforated  and  plain  baitlements; 
the  windows,  doorways,  and  prindp^  ornaments  are  of 
stone.  The  windows  of  the  ancient  building  ure  dis- 
posed without  regard  to  symmetry ; the  frames  are  rect- 
angular, and,  in  general,  the  breadllis  are  greater  than 
(he  heights  ; (hey  are  divided  vertically  by  one  or  mure 
muilions,  and  some  of  them  are  ag^in  divided  horizon- 
tally by  a (ransom  near  the  middle  of  the  height ; the 
lights  or  apertures  are  terminated  above  by  obtusely- 
puinted  arcliea  within  the  rectangular  frames.  An  ele- 
vation of  part  of  one  side  of  the  first  quadrangle  is 
given  in  pi.  xx. 

The  timber-roof  of  the  hall  exhibits  a fine  display  of 
constructive  skill;  each  frame  supporting  the  exterior 
covering  is  composed  of  two  systems  of  beams  placed 
one  below  the  other,  and  each  consists  of  four  inclining 
limbers,  of  which  the  two  upper  meet  in  an  obtuse 
angle  over  the  middle  of  the  breadth  of  the  hall,  and 
the  two  lower  rest  on  the  tops  of  (he  side  walls. 

The  Inclining  sides  of  the  upper  system  are  connected 
by  two  horizontal  tie-beams,  one  at  the  foot  of  the 
upper  pair,  and  the  other  alKmtthe  middle  of  the  lower, 
and  the  apex  of  the  lower  system  falls  at  the  centre  of 
this  tie-beam.  At  the  foot  of  the  two  systems,  on  each 
side  of  the  building,  is  a horizontal  limber,  prujecling 
from  the  wall  towa^s  the  interior  as  far  as  about  one- 
quarter  of  the  breadth  of  the  hall ; the  extremity  of  this 
ia  supported  by  a curvilinear  spur,  the  foot  of  which  is  in- 
serted in  (he  wall  below ; and,  from  the  same  extremity, 
on  each  side  of  the  building  proceeds  a curvilinear  rib  of 
(he  hyperbolic  kind  to  the  apex  of  the  lower  system, 
forming  together  an  obtusely-pointed  arch.  Rigidity  is 
given  to  the  whole  frame  by  vertical  timbers  between 
the  curved  ribs  and  the  exterior  system  of  beams  ; and 
below  each  fool  of  the  byperl>ulic  ribs  is  a pendent 
ornament  in  wooil  work.  A section  of  this  roof  is  given 

in  pi.  XX. 

Most  of  the  Colleges  at  Oxford  are  buildings  sur- 
rounding quidmngular  areas,  and  are  executed  nearly 
in  the  style  of  the  ancient  works  at  Hampton  Court 

The  style  of  domestic  Architecture  which  prevailed 
in  England  during  the  reign  of  Elizabeth,  and  even  of 
James  I.,  bore  considerable  resemblance  to  that  which 
has  been  just  described,  though  an  imitation  of  the 
Italian  Ar^itecture  is  supposed  to  have  been  introduced 
into  the  Country  as  early  as  the  reign  of  Henry  VII. 

We  conclude  this  Chapter  with  a description  of  the 
two  most  prominent  features  in  the  ancient  mansions  of 
this  Country,  m.  the  Oriels  and  the  Fire-places,  of  which 
some  interesting  specimens  are  still  in  existence. 

The  fiirmer  are  windows  projecting  beyond  the  front  Orick. 
of  the  edifice  and  supported  only  by  the  masonry  of  the 
wall ; the  period  of  their  invention  is  unknown,  but  their 
antiquity  it  considerable,  for  there  is  one  such,  con- 
slnicled  on  a face  of  Conway  Castle,  which  was 
built  by  Edward  I.  They  were  formed  sometimes 
of  three,  sometimes  of  five  tides  of  an  octagon ; 
of  the  latter  kind  is  (he  beautiful  oriel-window  in  what 
is  called  John  of  Gaunt's  Palace,  at  Lincoln,  which  wai 
built  in  1390.  According  (o  the  description  given  by 
Mr.  Pugin,  the  bracket  sustaining  the  frame  of  the  win- 
dow is  covered  with  sculpture,  and  divided  into  four 
licre.  Id  the  lowest  it  repreaented  an  angel,  the  second 


ti7pd  hv  C .oogle 


350 


ARCHITECTURE. 


Arrhii«c>>  contaiim  the  of  a kins'.  ^ queen,  and  a heHrded 

man;  the  third  t»a  courae  of  folia^^;  and  in  the  fourth 
‘ ' is  repreaetiled  foliage  with  six  figures,  ooe  under  each 

of  the  abutments  or  upright  pillars  of  the  window.  At 
the  bottom  of  the  window,  on  each  side  of  the  o<^a* 
gonal  bow,  are  two  quatrefoils  in  panels ; t)ie  parts 
which  contained  the  glass  terminate  in  cuspid  cinque- 
foils, and  above  each  are  crockets  and  a finial.  The 
upright  pillars  of  the  window  terminate,  above,  in  pinna* 
clea  covered  with  sculpture. 

In  the  Chancellor's  house,  at  Lincoln,  is  a plain 
Oriel,  consisting  of  three  sides  of  an  octagon.  aup|>ortcd 
bv  a bracket  ornamented  with  horitonial  inouldinirK,  and 
crowned  by  battlements.  Kacli  nf  the  three  lights,  or 
windows,  is  divided  by  one  vertical  and  one  horizontal 
mullion,  and  over  li  is  a rectangular  label.  This  is  a 
kind  of  weather>moulding  forming  three  sides  of  a rect- 
angle, of  which  that  above  the  window  ia  horizontal, 
and  the  lower  extremities  of  the  vertical  brunches,  which 
desceiKl  on  each  side  of  the  window,  are  again  broken 
at  riglit  angles  to  form  abort  wings  turning  from  (he 
window;  in  (lie  present  example  these  winga  are  tu  the 
lozenge  form.  A similar  Oriel  may  be  seen  in  the 
Palace  of  Hampton  Court  In  the  Age  of  Elizabeth 
and  James  I.  the  Oriels  were  divested  of  nearly  all  the 
richness  of  sculpture  which  distinguished  them  at  an 
earlier  period,  and  they  sometimes  consisted  merely  of 
rectangular  projections,  of  which  the  central  one  was 
much  broader  than  the  others,  aiKl  parallel  to  the  wall  of 
the  building. 

The  Oriels  aeem  to  have  been  originally  intended  to 
form  a retired  closet  for  prayer  or  meditation,  or  to 
alford  an  extensive  prospect  from  an  apartment ; but, 
in  the  time  of  the  Tudors,  tJiey  were  also  accompaoi* 
menta  to  the  Great  Halls  of  Palaces  and  served  as  re* 
cesses  to  contain  a sort  of  sideboard. 

Fire-places.  The  Fire-places  in  Ibe  ancient  mansions  of  this  Coun- 
try were  very  large,  and  generally  enriched  wiih  elabo- 
rate sculpture;  we  have  mentioned  some  of  a Norman 
character  in  describing  the  Keep  of  Rochester  Castle, 
hut  these  are  far  exceeded  in  magnificence  by  such  as 
we~e  erected  at  the  lime  the  Gothic  Architecture  was  in 
its  most  florid  state.  Thoae  of  Tatlershull  Castle,  in 
Lincolnabire,  which  was  built  in  1440,  are  described  by 
Mr.  Pugin  as  having  the  apertures  formed  in  elliplicsJ 
arches  with  elegant  mouldings ; above  these  are  legen- 
dary compartments  and  heraldic  insignia.  The  mantel- 
pieces have  batilemented  tops,  and  above  them  are 
segmeiiul  arches  formed  In  the  wall  to  support  its 
weight.  The  Fire-places  at  Hampton  Court  also  are 
distinguished  by  a profusion  of  the  richest  sculpture. 
The  chimneys  of  tliis  period  assumed  a picturesque 
form,  aud  resembled  pillars  or  turret.^ ; they  were  square, 
octangular,  or  circular  on  the  plan,  and  placed  in  couples 
or  groups  touching  each  other  at  the  bases  and  summits 
only;  the  ahaAs  were  ornamented  with  lozenges  and 
mouldings  itt  zig-zag  and  spiral  directions,  and  some- 
times  crowned  by  battlemenla.  See  Pugin's  Specimau 
of  Gclhic  ArchUeclurt. 


CHAPTER  V, 

Oeneral  Dacription  of  thf  Saxon  and  Norman-Goihic 
Aownct  Archiitvlure. 

Ar.  ^ l^and  distinction  in  the  general  system  of  the  Gothic 
ehiiactwre.  Architecture  from  that  of  the  Greek  or  Roman,  is  that 


while  the  former  possesses  certain  features  peculiar  to  Psrtlll. 
itself,  there  U in  it  a want  of  the  Orders  under  which 
buildings  ditfering  from  each  other  in  style  may  be 
classed.  In  the  same  edifice  are  columns  of  dilferenl 
kinds,  and  havirg  no  constant  proportion  between  their 
diameter  and  height ; the  (iriiaments  also  are  ex  remely 
arbitrary,  fur  in  the  same  column  the  mouldings  of  (he 
Doric  Order  and  the  leaves  of  the  Corinthian  or  Com- 
posite capitals,  with  grotesque  figures  of  o>en  or  animals, 
are  all  ctmlbunded  together. 

Two  very  distingui.stiah1e  styles  of  the  Northern  Styis  of 
Gothic  Architecture  may  be  observed  at  first  siglil ; the  ■«ient 
most  ancient  of  which  aecins  to  have  l>een  in  use  till  the 
Xlllih  century,  when  it  gave  place  to  the  other,  which,  gurope.  ** 
in  its  turn,  prevailed  (ill  the  With  century.  The  former 
of  these  is  considered  by  Dr.  Mollcr  as  having  originated 
in  the  South  of  Europe  ; and  as  bearing  great  resem- 
blance to  the  Roman  style  in  solidity  of  construction,  in 
the  flat  or  low  pitched  roofs,  aud  in  the  semicircular  lurm 
of  the  arches  and  vaults  which  had  been  substituted  for 
(he  horizontal  entablatures  of  the  more  ancient  buildings. 
Specimens  of  (his  style  he  considers  to  be  exhibited  in 
the  Cathedrals  of  Aix  la  Ctiapelle,  Spires,  Worms,  and 
Mentz ; all  of  which  were  executed  in  the  Xth  and 
XI  th  centuries.  These  Churches  seem  to  be  imitations 
of  the  Basilics  of  the  Romans,  with  the  addition  ofilie 
transverse  rectangle,  and  over  the  intersection  of  the 
arms  of  the  crofw  a louvre  or  turret  open  at  the  sides. 

The  walls  were  niojsive  and  the  windows  small:  the 
pillars  of  the  nave  were  short,  and  supported  arches, 
which,  as  well  as  those  of  the  windows,  were  semicir- 
cular. The  nave  was  high,  and  covered  with  a groined 
vaulting,  and  in  the  upper  part  of  the  building  were 
rows  ot  small  pillars  attached  tu  the  wall  for  ornament. 

Above  the  vaulting  was  a flat  timber-roof  covered  with 
lead  or  gilt  tiles,  and  in  the  whole  exterior  of  the  build- 
ing a system  uf  horizontal  lines  predominated.  The  or- 
naments were  generally  uf  antique  origin,  and  the  bases 
of  the  columns,  of  ihe  .Attic  kind,  were  correctly  formed. 

The  Western  front  was  crowned  by  a pe<limcnt  of  low 
elevation,  and  perforated  by  a circular  aperture  which, 
probably,  was  the  origin  of  the  large  rose-window,  after- 
wanl.s  so  conspicuous  in  GoUitc  edifices.  The  pillars 
of  the  interior  were  beautifully  formed,  and  were  pro- 
bably taken  fnim  Roman  buildings,  but  disposed  with- 
out regard  tu  symmetry,  different  forms  being  employed 
in  the  .same  range,  and  the  arches  above  tJiem  being 
either  very  small  or  very  large  when  compared  with  the 
size  ofjihe  supports.  Tlie  pavements  were  composed  of 
irregular  fragments,  and  the  walls  covered  with  rude 
paiiilitigK.  Such  are  the  characteristics  of  the  Churches 
uf  Germany  aud  France  before  the  Xllih  century. 

In  (he  more  ancient  Churches  of  Normandy,  which 
are  referred,  we  know  not  on  what  fuiindatinn,  to  the 
time  of  Charlemagne,  the  sides  and  cods  present,  each, 
on  the  exterior,  the  appearance  of  one  or  more  great 
panels  between  plain  piers  of  small  projection,  and  a 
general  horizontal  band  joining  their  upper  extremities; 
these  bands  are  crowned  by  horizontal  cornices,  which 
ore  sometimes  supported  by  heads  like  corl>cls.  The 
inferior  edge  of  the  band  «l»ove-mentioned  is  frequently 
ornamented  with  a row  of  blocks,  like  dentels,  nr  of 
small  semicircular  notches.  Hie  circular  extremities  of 
the  Churches  are  frequently  covered  by  very  high  conical 
roofs  projecting  considerably  over  the  walls,  aod  be- 
tween Ihe  piers,  if  they  may  be  so  called,  are  two  or 
more  rows  of  semicircular  arches  springing  from  small 
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cohimn!i,  and  havinpr  (heir  archiroUs  divided  in  aeveral 
facie.  ExampleK  of  thta  atvic  may  be  in  many  of 
the  Chiircheis  in  this  Province,  and  particularly  in  those 
of  SU  Paul,  at  Rouen,  and  of  St.  Nicholas,  at  Caen. 

At  tt  period  preceding  the  Saxon  cnncjuest  of  Britain, 
the  Churches  of  this  Country  seem  to  have  been  made 
of  wiliow.rods  interwoven  ; such,  at  least,  is  the  opinion 
of  Dr.  Sayer,  and,  nccor«ling^  lo  Fuller,  the  dwelliiiff- 
hmises  of  the  Saxomi  themselves,  and  even  Mjme  of 
their  Churches,  he  mentions  particularly  the  Church  of 
Glastonbury,  were  thus  conriructed.  The  style  of  the 
Cathedral  of  Hexham,  as  we  have  said,  was  probably 
borrowed  from  that  of  the  ConstaminopoliUm  Churches, 
but  the  {generality  of  the  Saxon  Churches  were  of  a 
more  simple  character ; they  consisted,  like  those  before- 
mentione*!,  on  the  Continent,  of  a rectanjiular  nave  with 
a portico  at  the  Western  end  ; the  Eastern  end  was  hemi- 
cylindrical,  like  the  place  of  the  tribune  in  the  Basilica-, 
and  the  nave  was  divided  into  three  parts  by  two 
arcades,  above  which  were  gralleries.  The  arches  were 
aemicircnlar,  and  rose  immediately  from  the  capitals  of 
the  columns.  Tlie  shafts  of  these  wt-n*  very  massive 
and  generally  cylindrical,  though  columns  of  a difierent 
form  seem  to  have  been  sometimes  used.  In  each  face 
of  the  tower  of  Earfs  Barton  Church,  in  Northampton- 
shire. is  an  aperture  divided  Into  five  (»art8  by  small 
columns  resembling  balusters  with  simple  plinths  and 
abaci,  and  surrounded  in  three  places  by  astrai^ls, 
between  every  two  of  which  the  shaft  is  formed  like  a 
barret.  (See  Britton’s /(rcAi/eefura/ vol.  v.) 
The  walls  of  the  buildings  were  thick  and  without 
buttresses;  the  principal  doorway  was  crowned  by  a 
semicircular  arch  resting  on  pillars  having  sculptured 
capitals,  and  (he  archivoU  itself  was  formed  with  various 
mouldings,  and  sculptured  with  objects  in  relief. 

The  Cathedral  at  Old  Surum  probably  i-orresponded 
in  the  plan  with  the  description  above  given  ; for,  from 
what  can  be  (raced  of  the  foundation,  it  seems  to  have 
Itad  a nave  and  two  side  aisles,  and  the  Eastern  end  was 
semicirculur. 

'fhe  rudeness  and  imperfection  of  the  sculpture  which 
ornamented  the  Saxon  buildings  in  England,  as  well  os 
the  similar  buildings  on  (he  CTontincnt,  and  its  resem- 
blance to  that  which  is  found  on  some  of  the  Roman 
edifices,  are  considered  as  proofs  that  such  sculpture  was 
only  a feeble  imitation  of  that  which  abounds  on  the 
Roman  edifices;  but  it  must  l>e  acknowledged  that  much 
of  it,  particularly  the  zig-zag  ornament  and  the  fretwork, 
is  the  inventinn  of  the  Northern  artists  themselves.  Ac* 
cording  to  Dr.  Milner,  the  Saxons,  having  a tante  for 
embeiU:<hmeat,  copied  the  ornaments  of  the  Roman 
Corinthian  Order,  leaving  out  the  richer  |>aru  of  the 
foliage,  or  substituting  the  forms  of  men  or  animals, 
which  were  more  eo^ily  executed  : and  he  observes,  that 
the  Saxon  mntildings  also  have  their  Brchetype.s  in  the 
later  buildings  of  ihe  Romans,  from  which,  no  doubt, 
they  were  borrowed.  And  since  what  has  been  said  of 
the  sculpture  is  equally  applicable  lo  the  designs  of 
the  edi(b^.s  themselves,  the  ^instruction  of  w hich  is  of 
the  same  pericKi.  it  may  be  inferreil  that  these  designs 
have  been  taken  from  (he  very  works  which  supplied 
the  ornaments.  In  fact,  the  construction  of  the  Angl<>- 
Saxon  Churches  is  expressly  named  by  tlie  writers 
of  that  day,  OpuM  Romanum,  and  this  must  sufficiently 
irKlicote  the  source  from  which  the  construction  was 
drawn. 

The  Conquest  of  England  by  tbe  Normans  produced 


an  improvement  in  the  Ecclesiastical  buildings  of  this  f’srt  III. 
Country.  Previouslytothiscvent.lhcChurches  had  been 
suffered  to  go  to  ruin,  and  even  the  spirit  of  Relipon  is  ****^®^ 
said  to  have  been  nearly  extinct.  The  piety  of  Edward 
the  Confessor  imleed  had  induced  him  lo  labour  fur  its  chiwctuir 
revival  in  the  minds  of  his  people,  and  aflerwards  (he  byibt  Nor- 
ohligalion**  of  the  Conqueror  to  the  Po|*e  rendered  it  con-  "**“*• 
venient  to  promote  the  interests  of  the  Clergy.  The  result 
of  the  efforts  of  both  Monarchs  was  a general  repair  of 
the  old  ami  the  erection  of  many  new  Churches  of  consi- 
deroble  magnificence  in  various  parts  of  the  Kingdom. 

Writers  on  the  Ecclexiaslicai  Architecture  of  this 
CounWy  make  a distinciinn,  os  we  have  before  observed, 
between  (he  Saxon-Uothic  and  the  Norman-Gothic ; but 
it  will  be  evident,  on  comparing  together  the  few  examples 
w-e  have  uf  each,  that  almost  the  only  difference  consists 
in  the  works  executed  about  Ihe  lime  of  the  Conquest 
being  on  a greater  scale  than  (hose  of  the  preceding  Age, 
and  more  highly  ornamented. 

The  genentl  flan  of  the  Norman  Churches  was  the  style  of 
same  a.s  that  before  described  ; the  body  of  the  Church  the  An^to- 
was  rectangular,  it*  longest  side  lay  in  the  direction  of 
East  and  West,  and  the  principal  entrance  wos  at  the 
Western  end ; at  or  near  the  other  extremity  was  a trans- 
verse rectangle  directed  from  North  to  SouUi,  and  over 
the  intersection  of  the  two  branches  of  the  cross  was  a 
tower,  which  generally  served  as  a louvre  or  open  lan- 
tern. Tliis  central  tower  does  not  appear  to  have  ex- 
isted in  the  mure  ancient  English  Churches,  except 
perhaps  in  that  at  Hexham.  In  some  of  the  Norman  edi- 
fices a square  tower  was  erected  at  Uic  Western  end.  and  in 
others  there  were  two  such ; rtx.  one  on  each  side  of  the 
entrance,  and  extending  on  the  right  and  led  beyond  the 
side  walls  uf  the  Church,  but  rising  very  little  above  the 
general  roof  of  the  building  to  which  they  were  attached. 

The  towers  were  without  pinnacles,  but  were  ornamented 
on  the  exterior  by  arcades,  in  tiers  atta<died  to  the  walls, 
ami  consisting  of  small  arches,  sometimes  separate,  at 
other  limes  intersecting  each  other.  The  towers  might 
have  been  at  first  intended  to  contain  bells  like  (hose  of 
the  Italian  Churches  ; but  afterward,  as  is  supposed  by 
Mr.  Reiilbara.  they  might  have  been  built  for  the  sake 
of  the  fine  effect  produced  by  their  height  and  forms. 

The  wrmden  rafters  of  the  roo&  of  Churches  were  at  first 
exposed  to  the  view  from  the  interior,  hut  they  were 
afterwards  enneeaied  in  panels,  which  were  jKiint'^I  in 
mosaic  in  several  colours,  as  may  be  seen  in  (he  Cathe- 
drals of  Peterlmrough  and  Ely.  The  interior  of  the  body 
of  the  Church  was  sometimes  quite  surrounded  by  at- 
tached columns  and  arcades,  and  along  the  nave  and 
choir  were  (wo  ranges  of  cylindrical  pillars,  one  over  the 
other,  with  semicircular  arches  springing  from  (he  capi- 
tals ; the  upper  arcades  formed  the  faces  of  the  triforia 
over  the  aisles. 

On  the  outside  of  the  building  appeared  commonly 
two,  sometimes  three,  tiers  of  windows,  generally  high 
and  narrow ; and  the  wails,  as  well  as  those  of  the  lowers, 
were  ornamented  with  tiers  of  attached  pillars  and 
arches.  The  top  of  the  doorway  was  sometimes  hori- 
zontal, above  it  was  a semicircular  archivolt  projecting 
from  the  wall,  and  between  it  and  the  lop  of  the  aper- 
ture were  scriptural  figures  rudely  sculptured  in  bas- 
relief. 

The  buttresses  of  the  Norman  Churches  were  gene- 
rally rectangular  on  the  plan,  uf  small  projection,  and 
unintcrrupl^  in  their  whole  height.  In  some  coses, 
the  buttresses  were  of  cylindrical  forms,  like  columns  of 
i s 2 
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Arehiiec.  different  diameten  placed  one  on  another,  and  the 
(urc.  Rtnaller  above  the  ianrer , such  are  the  buUresaea  of  the 
tower  of  St.  Peter's  Church,  at  Northampton,  at  each 
angle  of  which  are  three  clustered  together. 

In  the  Saxon  and  Norman  Cathedrals,  a Crypt,  or 
subterranean  Church,  was  a necessary  appendsire.  sod 
such  subsiriictions  remain  under  the  Cath^rals  of  Can> 
terbury,  Rochester,  Winchester,  and  Gloucester;  all  of 
which  are  of  the  early  Norman  limes.  The  interiors  of 
Crypta  are  divided  by  parallel  rows  of  piers,  or  of  dwarf- 
ish and  massive  columns,  from  the  capitals  of  which 
spring  the  arches  which  form  the  groined  vaulting 
of  the  Crypt,  and  support  the  pavement  of  the  edifice 
above. 

The  greater  part  of  the  Cathedrals  of  England,  parti- 
cularly those  of  Durham  and  Carlisle,  contain  specimens 
of  this  Nurnian,  or  lata  Saxon  style,  which  prevailed 
here  about  a century  and  a half;  vis.  from  the  time  of 
the  Conquest,  in  t06d,  to  about  the  year  1200 ; the  nave 
of  the  old  Cathedral  of  St.  Paul,  in  I»ndoo,  was  of  the 
same  kind  of  Architecture.  The  basement  story  of  the 
School  and  Library,  at  Westminster,  exhibit  also  some 
interesting  remains,  which  probably  formed  part  of  the 
Church  rebuilt  by  Edward  the  Contessor ; they  appear  to 
have  originally  composed  an  apartment  1 10  feet  long  and 
SO  feet  wide,  covert  by  plain  groins  formed  by  a hemi- 
cylindrical  vaulting  which  rests  on  the  piers  in  the  wall 
and  on  a middle  row  of  eight  short  and  thick  columns 
with  square  capitals  variously  sculptured. 

'Die  more  ancient  Churches  of  England  resemble  the 
blucc  of  Iximbard  Churches  in  the  plan  and  distribution  of  the 
si^b^rwsTj  general  character  of  the  columns,  and  in 

Arehiteeture  ranges  of  arches  formed  for  ornament  against  the 
u>  tbe  Lom-  faces  of  the  walls ; there  is  some  diflcrrnce,  however,  in 
ttanki^Jo-  the  columns,  and  those  in  the  Italian  buildings  approach 
in  form  and  proportion  nearer  to  the  ancient  ^maii 
examples  ; the  semicircular  arebivoiis  in  the  walls  of  the 
English  Churches,  as  in  Norwich  Cathedral,  and  in  the 
Church  at  Castle  Rising,  in  Norfolk,  spring  sometimes 
from  the  alternate  columns,  and  form  intersections  with 
each  other,  an  arrangement  which  has  not  been  met  with 
in  Italy.  In  the  Chapter-house  of  Wenlock  Priory  there 
are  as  many  as  three  tiers  of  intersecting  archivolts  over 
the  columns  in  the  faces  of  the  walls ; in  this  Church 
also  the  supporting  columns  are  tripled,  and  within  the 
intersections  small  arches  spring  from  the  capitals  of 
those  next  to  the  wall.  Under  the  sloping  sides  of  the 
pediment  or  gable,  the  face  of  the  wall  is  recessed,  and 
within  the  retired  part  are  Saxon  columns,  the  lengths  of 
which  have  been  made  various,  in  order  that  they  may  suit 
the  inclination  of  the  sides  of  the  roof;  a circumstance 
which  corresponds  exactly  with  a practice  before  adopted 
in  the  Cathedral  at  Pisa.  We  may,  perhaps,  therefore,  be 
allowed  to  conclude  that  the  English  artists,  in  adopting 
the  Southern  style,  have  preserved  the  character  of  tbe 
features,  but  have  taken  the  liberty  of  multiplying  them 
in  order  to  produce  a higher  degree  of  ornament  in  their 
editices. 

Fonns  of  The  arches  of  Norman  and  Saxon  buildings,  as  well 
interior  arcades  as  over  the  doors  and  windows, 
and  those  attached  to  the  faces  of  the  walla,  were  almost 
always  seroidrcular,  but  some  variations  occur  in  their 
forms.  The  apertures  between  the  columns  in  Earl’s 
Barton  Church  are  covered  by  elliptical  archee  ; in  the 
Church  of  SL  Peter,  at  Barton-upon-Humber,  in  Lin- 
colnshire, are  two  apertures  separated  by  a square  pier, 
and  each  crowned  by  two  rectiliDear  sloping  aides,  like 


those  of  a pediment,  which  meet  in  a point  at  (op ; and  Pwt  in 
in  the  lower  of  Bameck  Churdi.  in  the  same  County,  are 
a door  and  window  terminating  at  lop  in  the  aame  man- 
ner : these  circumstances  render  it  probable  that  Ihia 
kind  of  arch,  if  it  may  be  so  called,  which,  if  it  had  beea 
met  with  in  an  Egyptian  building,  might  have  been 
taken  for  one  of  the  primitive  specimens,  was  not  un- 
common in  the  ediffees  of  those  daya  But,  besides 
these,  we  may  add.  that  a form,  to  wliich  the  name  of 
the  horse-shoe  arch  has  been  given,  exists  in  several 
works  executed  in  this  Country  in  the  Norman  times. 

This  must  not,  however,  be  confounded  with  tbe  Moorish 
arch  of  the  same  name,  the  aperture  of  which  ia  narrower 
at  the  foot  than  at  some  distance  above;  the  English 
arches  arc  semicircles,  or  semieliipses  at  the  top  and  the 
sides, and  are  continued  in  rectilinear  and  vertical  direc- 
tions down  to  the  capitals  of  the  piers  or  columns  on 
which  they  rest ; such  are  the  arches  of  Romaey  Church, 
in  Hampidiire.  In  the  doorway  of  Soulhweald  Church, 
in  Essex,  is  an  archivolt  whose  extradoe  is  exactly  semi- 
circular, while  the  inlrados  is  of  the  form  above  described, 
though  slightly  marked.  Over  the  doorway  of  Little 
Snoring  Church,  in  Norfolk,  is  a triple  arch,  the  interior 
of  which  is  a semiellipse  nearly;  the  second  is  of  the 
pointed  f(>rm,  and  (he  exterior  is  elliptical  at  the  top,  with 
vertical  sides.  (Sec  Britton's  vlrcAt/ecfuro/^nfif uifr'es, 
vnL  V.)  The  pointed  arcli  is  ornamented  with  the  Nor* 
man  xig-zag,  and  the  whole  is  supposed  by  Mr.  Britton, 
with  great  probability,  to  l;e  a freak  of  some  builder  at 
a period  subsequent  to  the  introduction  of  the  pointed 
arch  in  England. 

In  the  interior  arcades  uf  (he  Norman  Churches  tlie  Nomss 
columns  are  cylindrical,  or  in  the  form  of  octangular 
prisms,  and  their  heights,  including  those  of  the  baaea 
and  capitals,  are  equal  to  from  four  times  to  seven  and 
a half  times  their  diameters,  though  cases  occur  in  which 
the  height  is  as  much  as  eleven  diameters.  The  bases 
sometimes  consist  merely  of  a square  or  circular  plinth, 
but,  in  many  cases,  two  nr  more  plinths  are  placed  one 
on  another,  and  above  them  are  narrow  circular  mould- 
ings, which  are  frequently  sculptured  so  as  to  resemble 
ropes.  The  shafts  are  sometimes  plain,  but  oflen  co- 
vered with  omainenU  in  s(>iral  and  zig-zag  grooves 
surrounding  them  ; and  at  other  times  with  rhom- 
boidal  or  lozenge-fonned  panels  sunk  in  (he  shall. 

'The  interior  of  Durham  Cathedral,  the  South  doorway 
of  Iffley  Church,  Oxfordshire,  and  the  window  in  the 
Western  end  of  Castle  Rising  Church,  Norfolk,  present 
elegant  specimens  of  Uiese  ornaments ; for  some  which 
a prototype  might  be  found  in  the  Treasury  of  Atreus, 
in  the  paintings  of  Herculaneum,  arnl  in  the  mosaics  of 
the  Church  of  the  Nativity,  at  Bethlehem.  Columns  of 
similar  forms,  with  plain  shafts,  are  to  be  aeen  in  tbe 
porches  of  the  old  German  Churches. 

The  simplest  specimens  of  tne  Saxon  or  Norman  ca- 
pitals are.  probably,  such  as  those  in  the  ('rypt  of  J.«st- 
ingham  Church,  Yorkshire;  (pi.  xvii.  fig.  3.)  these 
resemble  baskets  or  vases  placed  on  the  (ops  of  the 
cylindrical  blocks  which  serve  as  columns ; the  lower 
parts  are  of  a convex  form,  and  either  plain  or  oma- 
metiled  with  leaves ; the  upper  part  is  cut  so  as  to  form 
a plain,  vertical  face  under  each  of  the  four  sides  of  the 
abacus,  below  tbe  angles  of  which  are  formed  small 
volutes  or  acrolls.  Often,  the  abaci  and  vases  are  cut  in 
eight  vertical  faces ; and,  in  (he  oldest  specimens  of 
Norman  Architecture,  the  faces  are  frequently  decorated 
with  rude  sculpture  representing  centaurs,  griSina,  and 
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Other  eiUrftTogttncra,  m ma;  be  seen  oo  the  capitals  of 
the  columns  in  UHey  Church. 

The  intervals  of  the  Norman  columiu,  or  tlie  spans 
of  the  arches  which  rest  upon  them,  are  equal  to  about 
two  diameters,  and  the  breadth  of  the  system  of  mould- 
infrs  forming  the  arch  varies  from  about  one-half  to  two 
thirds  of  ibe  diameter  of  the  column. 

The  mouldings  about  the  doors  and  windows  of 
the  Norman  Churches  consist  of  reeds  and  channels 
with  concave  or  plane  facis  between  (hem.  to  the 
latter  of  which  various  omamenU  are  applied ; the  con- 
cave spaces  are  eitlier  left  unadorned,  or  upon  their 
•urfacea  are  placetl  roses  and  foliape  with  figures  of 
birds,  beasts,  or  grotesque  heads  of  men,  at  intervals, 
as  about  (he  Sfjulb  doorway  ofllficy  Church ; frequently 
the  arcbivolta  are  covered  with  a profusion  of  zig-zags, 
and  the  soflUu  of  the  arches  are  notched  to  correspond 
with  the  forms  of  these  ornaments.  When  the  archivolt 
is  not  supported  by  columns,  the  mouldings  and  orna- 
ments of  the  former  are  continued  down  the  vertical 
sides  of  the  aperture  to  the  pavement ; and  if  columns 
■re  employed,  the  ornaments  either  tenniuate  on  the 
capitals  of  the  columns,  or,  after  being  interrupted  by 
them,  are  continued  down  the  shaft.  An  arch  in 
Tickencote  Church,  Lincolnshire,  and  a doorway  In  the 
South  aisle  of  Duibam  Cathedral,  have  been  chosen  to 
exhibit  the  manner  of  ornamenting  the  arched  entrances 
to  Norman  buildings.  See  pi.  xvii.  ftga.  1,  2. 

The  convex  or  rwd-mouldings,  whether  rectilinear  or 
curved,  are  either  plain  or  sculptured  in  the  form  of 
ropes,  ur  rather,  so  as  to  present  the  ^pearance  of  a 
cord  wound  about  a pole ; examples  of  this  kind  occur 
in  the  doorway  of  Hanborough  Church,  Oxfordaliire,  of 
Wimbniton  Church,  Nor&lk,  and  of  many  other  Norman 
buildings.  The  shafts  of  the  columns  themselves,  and 
the  astragal  mouldings  of  their  capitals,  are  often  orna- 
mented in  a similar  manner;  for  which  a Roman  au* 
tborily  may  be  urged,  as  they  are  represente*!  In  the 
paintings  at  Herculaneum,  and  exist  in  the  Palace  at 
Spalatro. 

Besides  the  foliage  and  animal  figures  with  which  the 
Norman  mouldings  are  enriched,  several  geometrical 
forms  were  frequently  employed ; these  are  classed  under 
the  hea<U  of  billets,  hatchings,  zig-zags,  fretwork,  and 
bosses. 

The  billet  ornament  consists  of  two  or  more  courses 
of  small  cubical  or  cylindrical  blocks  disposed  in  the 
circumferences  of  concentric  circles,  if  they  are  placed 
about  the  arched  head  of  an  aperture,  or  in  parallel  lines 
if  along  its  sides ; in  the  former  situation  the  extremities 
of  the  Ullets,  like  the  joints  of  voussoirs,  tend  to  the 
centre  of  the  curve.  The  extremities  of  the  blocks  in 
any  one  course  are  not  generally  placed  in  contact,  but 
an  interval  is  left  between  every  two  blocks,  equal  in 
extent  to  the  length  of  one  block,  and  the  blocks  in  the 
next  course  are  opposite  the  intervals  of  those  in  the 
first  course.  This  disposition  may  be  seen  about  a door- 
way in  Bingham  Priory,  Norfolk,  ami  about  the  windows 
of  Sleyning  Church,  Sussex,  and  of  Castor  Tower,  in 
Northamptonshire.  Sometimes,  however,  the  ends  of 
square  blocks  abut  against  each  other  in  every  course, 
and  the  courses  are  so  disposed  that  the  general  profile 
of  the  whole  moulding  has  the  form  of  three  aides  of  a 
hexagon;  eadi  side  is  broken  continually,  on  account 
of  the  lateral  edges  of  the  blocks  in  any  one  course  not 
being  coincident. 

The  batched-moulding  is  very  similar  to  the  form  of 


the  square  billet-moulding,  the  profile  of  the  whole  re*  P4n  lit. 
presenting  three  sides  of  a hexagon,  but  in  each  face  is 
a series  of  triangular  notches  resembling  such  as  might 
be  cut  by  an  axe.  This  kind  of  ornament  is  found  along 
the  face  of  a comice,  and  on  the  wall  itself,  of  Castor 
Tower,  in  Northamptonshire. 

What  is  culled  the  cbevrun  woik,  or  zig-zag  ornament, 
is  very  commonly  employed  in  the  archivolis  of  (he  mwkliBgi. 
Anglo-Norman  doorways;  it  resembles  a small  reed- 
moulding broken  so  as  to  form  a succession  of  salient 
and  rcnlrant  angles,  the  broken  parts  being  of  equal 
lengths,  and  inclined  to  each  other  at  various  angles  from 
a right  angle  to  one  of  1 50  degrees.  In  some  eases  the 
reed  is  single,  as  in  the  doorway  of  LittleSnoring Church, 

Norfbik ; in  others,  the  system  consists  of  four  or  six 
parallel  reeds  on  the  front ; and  bolli  of  these  kinds  may 
be  seen  about  the  Northern  entrance  to  Peterborough 
Cathedral.  In  some  cases  the  system  of  reeds  is  conti- 
nued from  the  foot  of  the  arch  to  the  ground  along  each 
side  of  the  doorway,  as  in  Hfley  Church;  and,  lastly, 
two  courses  of  zig-zags  are  placed  beskle  each  other 
with  their  salient  angles  in  opposite  directions,  so  that  a 
course  of  riiomboidal  spaces  is  left  between  the  reeds. 

The  fretwork  ornaments  are  a species  of  zig-zag,  and  FrMvork 
were  employed  in  similar  circumstances ; the  most  simple 
ia  a reed-moulding  broken  in  parts  alternately  parallel 
and  perpendicular  to  each  other  so  as  to  resemble  the  out- 
line of  a battlement,  an  example  of  which  occurs  in  Sand- 
wich Church,  KenL  In  an  arch  at  Ely,  the  parts  form 
sides  of  equilateral  triangles,  thebaaes  of  which  are  alter- 
nately situated  towards  the  intrados  and  extrados  of  the 
arch.  This  moulding,  instead  of  a succession  of  angles, 
forms  sometimes  a waving  line  or  curves  of  many  flex- 
ures ; in  which  case  It  is  called  a iwhula,  and  sudi  an 
ornament  exists  in  a facia  at  Bingham  Priory.  The  same 
name  is  given  to  a succession  of  small  semicircular 
notches  which  join  tt^ether  at  their  lower  extremities, 
and  extend  along  the  inferior  side  of  a horizontal  nr 
curvilinear  band  ; examples  of  these  ornaments  may  be 
seen  over  the  doorways  of  the  Churches  of  Hadiscoe,  in 
Norfolk,  and  of  St.  Julian,  at  Norwich. 

Hie  plain  facin  of  archivolts  and  the  sides  of  doors  Bosaes. 
are  occasionally  ornamented  with  bosses  in  the  form  of 
small  pyramids  on  rhomboidal  bases;  they  are  placed 
at  certain  distances  from  each  other,  and  are  usually 
distinguished  by  the  name  of  nail-head  ornaments,  which 
they  in  some  respects  resemble.  They  are  found  in  the 
arches  of  Ely  and  of  Lincoln  Cathedrals.  Star  orna- 
ments may  be  considered  as  a variation  of  the  last ; they 
are  disposed  in  one  or  more  parallel  or  concentric  rows, 
each  figure  consisting  of  four  rays,  like  those  of  a star, 
in  relief.  Hiey  are  found  on  many  of  the  Norman 
buildings  and  particularly  on  some  of  the  Churches  in 
Su.Hblk. 


CHAPTER  VI. 

OpinionM  eoncemtog  the  Origin  of  the  Pointed  Architec- 
ture, 

About  fifty  persons  have  written  on  the  origin  of  that  Doabtful 
species  iifiheGolhic  Architecture,  the  principal  feature  of  odpn iks 
which  is  the  pointed  arch.  The  names  and  opinions  of 
these  persona  are  enumerated  by  Mr.  Britton,  in  the 
Vth  Volume  of  the  Architectural  Aniv(Hitift  tf  Great 
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BrUauit  but  amonf;  the  latter  there  are  onW  about  twelve 
which  may  be  sairl  to  be  etiaenliaU)  ditfereut  from  each 
<»ther.  These  e):amplea  of  learned  iriflitij;  exhibit  va- 
rious objects  to  which  the  ctinpid  arch  can  be  likened, 
up  to  (hr  keel  of  Noah's  Ark  ; and  the  difTicutty  is  not 
to  form  an  opinion  of  the  possible  oriRiii  of  the  arch,  and 
of  the  species  of  building  to  which  it  ap{>ertuins,  but  to 
select  that  which  appears  the  most  probable.  Kach 
person  has  brought  arguments  to  disprove  (he  opinion 
of  hU  predecessors,  and  hia  sentiment  lias  been,  in  its 
turn,  impugned  by  the  next  Writer.  The  impossibility 
of  supportitif?  any  one  opinion  by  an  appeal  to  Historical 
evidence  reiidera  it  unnecessary  to  lose  time  in  the 
ctTorl  to  delcrmioe  a question  which  most  persona  are 
now  disposed  to  coii-sider  as  involved  in  impenetrable 
obscurity.  But  as  it  fnay  be  expected  that  bomethiti^ 
should  he  .said  on  this  head,  we  may  be,  perhap^s,  |>er* 
milted  to  mention  two  or  three  of  the  most  important 
sugRcstiun^. 

Oue  party,— reflcCtin{(  that  to  form  a roof  of  masonry 
over  any  space  the  extent  of  which  is  Rrealer  than  the 
length  of  such  stones  as  cuuld  be  cimveniently  obtained, 
it  would  l>e  only  neces.sary  to  take  two  stones,  each  greater 
in  length  than  half  the  interval  of  the  supports,  und  to 
place  one  extremity  of  each  on  the  tup  of  the  pier,  letting 
the  other  extremities  meet  above  the  middle,— considen 
this  construction,  from  its  resemblance  to  the  pointed 
arch,  as  the  prototype  of  that  feature;  and  the  pas-sagesin 
the  Egyptian  pyramids,  which  are  thns  roofed,  are  ineO' 
tionefi  a.s  proofs  of  the  antiquity  of  this  species  of  arch.  It 
may  be  added  that  similar  coverings  to  apertures  occur  in 
ormimenLs  in  many  Saxon  or  Norman  buildings,  and  par' 
ticularly  in  the  walls  of  St.  Augustine's  Church,  at  Can- 
terbury, where  the  sides  of  the  covering  re?^t  on  the  tops 
of  small  Saxon  columua,  the  erection  of  which  must  have 
preceded  the  invention  of  the  pointed  arch  with  curved 
sides.  But  though  this  construction  may  have  been  the 
6nt  step  to  the  iuvemiuii  of  an  arch  of  ma-«onry  in  ge- 
neral, or  of  the  petliroented  form  of  a roof,  it  cannot  be 
considered  as  likely  to  have  led  to  a change  from  the 
aemicircitlar  arch  to  that  formed  of  (wo  scgiiieots.  since 
it  must  have  l>een  known  from  (he  earliest  Ages ; and  no 
reason  can  given  wliythe  change  just  mentioned  should 
have  taken  place  at  the  ]ieriod  a.<»signed  to  the  introduc- 
tion of  the  pointed  arcii  into  buildings  rather  than  at  any 
preceding  period. 

In  Mr.  Murphy's  account  ufUie  Convent  of  Batalha, 
ill  Portugal,  the  pointeil  arch  is  derived  from  the  pym- 
iiiidal  form  of  tlic  Egyptian  Tombs.  This  author  ku(>- 
poses  that,  because  the  ('hrisUans  buried  their  dead  in 


Churche-s  the  towers  of  the  latter  were  made  of  a pyra- 
midal Ibrm,  ill  imitation  of  the  Egyptian  style ; and  he 
concludei^  that  since  the  {xiinted  arch  is  essential  to  tins 
form,  it  must  have  heeu  derived  from  it.  Rut  it  lia.s  hei*n 
replied  to  this  argument  that  tlie  most  aiicietit  ('hurches 
have  not  pointed  steeples  : and,  since  the  burying  of  the 
dead  in  Churches  was  but  a secondary  object.  It  is  not 
likely  that  Churches  would  be  made  to  represent  Tombs, 
nor,  cuiisequently,  lluit  Uie  pointed  arches  were  derived 
from  the  same  source. 

SiippoMii  It  was  an  opinion  of  Sir  Christopher  Wren,  and  of 
iD«entioQ  in  several  writers  subsequent  to  his  time.  who.  probably, 
lb*  Kii;.  relied  too  coniidenily  ii|)on  his  authority  in  a matter  of 
which  he  might  reasonably  be  supposed  a competent 
judge,  that  the  poitiletl  style  of  (iothic  Architecture  was 
invented  among  the  Saracen^,  and  that  from  them  it  was 
extended  tu  the  North  of  Europe,  either  by  persons  re- 


turning home  oiler  the  6rst  Crusade,  or  by  the  Moon,  Part  IIL 
who,  having  received  it  from  Asia,  introduced  it  into 
Spain  when  they  made  the  conquest  of  that  Country. 

Tliis  opinion  is  ibunded  upon  the  fact  that  archea  of  a 
pointed  form  really  exist  in  various  parts  of  Uie  East,  and 
some  of  them  in  buildings  of  great  antiquity ; such  as  the 
Tomb  or  Chapel  of  the  Virgin,  at  Jerusalem ; the  re- 
mains of  a Church,  at  Acre ; the  Tomb  of  Abdallah^  and 
the  Hall  of  Joseph,  at  Cairo.  In  the  facade  of  the  first, 
is  a Gothic  pointed  arch  springing  from  columns  and 
there  are  two  others  on  the  staircase  in  the  interior ; the 
edifice  is  supposed  to  have  been  erected  in  the  time  of 
Constantine  ; but  this  is  by  no  means  certain,  aud  eveu 
if  so,  it  is  Vfcfy  probable  tliat  the  arches  were  constructed 
at  a later  period  than  the  body  of  the  building.  The 
antiquity  of  (he  second  ascends  to  the  lime  of  the  exist- 
ence of  the  Saracenic  Empire,  and  it  was  undoubtedly 
boili  by  the  Christiaus  while  they  had  poaseasion  of  ihia 
|iart  of  Syria ; consequently,  the  pointed  arch  in  li  is  as 
likely  to  have  been  copied  from  similar  works  before  that 
time  executed  in  Europe,  as  from  any  thing  invented 
by  the  Arabians.  The  last  two  buildings  have  been 
already  mentioned,  and  shown  to  allbrd  no  proof  of  the 
Asiatic  origin  of  this  feature.  It  may  be  added  that  the 
form  of  the  pointed  arches  employed  lu  the  Saracenic 
buildings  is  different  from  that  adopted  io  the  North  of 
Europe  in  being  very  slightly  pointed,  and  in  the  aper- 
ture l^ing  narrower  at  the  foot  than  a little  above  it:  it^ 
therefore,  we  suppose  that  the  pointed  arch  originated 
in  the  East,  it  will  appear  surprising  that  those  who  in- 
troduced it  into  France  or  England  should  have  so  far 
altered  its  form  us  to  make  it  spring  vertically  from  the 
capitals  of  the  cnlumns  which  support  it;  and  that  not 
one  example  should  occur,  iu  this  part  of  Europe,  similar 
to  Uiose  which  are  louud  in  the  Moorish  buildings  of 
Spain. 

It  has  been  observed  by  Mr.  George  Sanders  that,  iu  Coasidered 
some  Calhdlrals  and  t.'hurches,  where  the  semicircular  to  bet  ii>«k 
extremity  on  the  Eastern  side  is  surrounded  by  au  inie- 
rior  arcade,  the  culumnM  from  which  the  arches  spring 
are  not  at  the  same  distance  Irom  each  other  in  that 
arcade  at  in  the  nave  or  choir.  Therefore,  when  it  was 
intended  to  keep  the  verticet  of  all  the  arches  at  the  tame 
height,  if  those  in  the  nave  or  choir  were  semicircular, 
it  would  be  necessary  to  make  the  others  hcmieilipiical ; 
but  this  kind  of  curve  nut  being  easily  traced,  (he  artists 
would  naturally  full  into  the  method  of  giving  to  those 
arches  the  cuspid  form,  by  making  them  consist  of  two 
segments  of  circles  meeting  each  other  in  an  angle  at 
the  vertex ; and  thus  the  pointed  arch  might  originate. 

That  such  arches  should  he  employed  in  this  case  is 
very  natural ; and  we  see,  in  the  Cathedrals  twlh  of 
France  and  England,  of  which  that  of  Sl  Denys,  near 
Paris,  and  the  Trinity  Chapel,  in  the  Cathedral  of  Can- 
terbury, may  be  taken  as  examples,  that  they  really  were 
BO  ; and  obviously  to  obtain  an  equality  of  height  with 
those  in  the  adjoining  choir  or  iransepL  But  there  U 
one  objection  to  tlic  opinion  that  the  pointed  arch  ori- 
ginated from  this  circumstance;  ru.  that  thoae  which 
are  so  employed  appear  to  have  been  erected  subse- 
quently to  the  original  invention  of  the  feature  ; and 
(he  method  was  not  uaiversally  adopted,  for  in  the 
Tower  of  London,  where  there  are  wide  and  narrow 
arches  intennixed,  the  latter  are  not  pointed,  though 
they  arc  as  high  as  the  others.  soppewed 

According  to  Dr.  Muller,  the  pointed  style  of  Archi-  oriem  ia 
teciure  originated  in  Germany  about  the  end  of  lltr  Csnsuy. 
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ArchtifC'  Xllth  and  beginning  of  the  Xllltfi  century,  probably, 
from  a de&ire  to  replace  the  flat  or  low-ridged  roofs  of 
the  former  style,  by  others  of  considerable  elevation, 
which  are  better  adapted  to  the  climate  of  that  part 
of  Europe  from  the  greater  facility  with  which  they 
suffer  the  rain  and  snow  to  fall  from  the  building.  This 
form  of  roof,  Dr.  Moller  supposes,  would  necessarily  lead 
to  corresponding  alterations  in  other  features  of  the 
buildings,  in  order  to  produce  a hannony  in  alt  the 
parts ; hence  the  walls,  the  columns,  and  the  towers, 
were  all  mode  more  lofry  and  more  slender;  the  arches 
assumed  a pointed  form;  ami  the  flat  pilaster  spreading 
more  outwards  was  converted  into  a flying  buitresa. 
tuppowd  The  opinion  of  Dr.  Milner,  that  the  idea  of  the 
fppy  tlw  pointed  arch  was  taken  from  a view  of  the  intersection 
semicircular  arches  standing  in  the  same  plane, 
culsrtucWi.  eilremely  reasonable,  inasmuch  as  it  makes  the 

former  a modifleation  of  the  oUier,  which  its  |>ostcriority 
of  date  seems  to  justify;  and  the  change  is  just  wluit 
might  be  supposed  to  be  made  by  a people  acutely 
anxious  to  vary  the  forms  and  beautify  the  members  of 
their  Ecclesiastical  ediflce*.  We  find,  in  the  Saxon  and 
Norman-Gothic  buildings,  that  the  practice  uf  making 
arches  intersect  each  other  byway  of  ornament  against 
the  walls  waa  common  ; and  as  this  disposition  Icfr  a 
cuspid  arch  between  every  two  semicircular  arches,  it  is 
extremely  probable  that  it  would  occur  to  some  person 
to  perforate  the  wall  under  this  arch,  and  thus  form  a 
inted  window.  The  idea  being  started,  the  form  would 
immediately  copied  for  windows,  for  doorways,  and 
even  for  arcades.  Thus  that  which  was  at  Aral,  perhaps, 
only  the  result  of  accident,  or  of  a capricious  taste, 
might  become  the  model  of  an  elegant  and  refined 
system. 

Supposed  Thg  opinion  of  Bishop  Warburton  on  the  origin  of  the 
Gothic  Architecture,  though  extremely  fanciful, 
fianui » must  not  be  omitted  in  an  enumeration  of  the  hypo- 
*ern«  or  iheses  proposed  to  account  for  the  invention  of  this  sin- 
gravn.  gular  style.  That  learned  divine  supposes  that  the  Goths 
who  overthrew  the  Roman  Empire,  having  been  accus- 
tomed to  perform  their  Religious  rites  in  natural  caverns, 
or  in  dark  groves  under  the  interweaving  branches  of 
trees,  when  they  became  Christians,  erected  for  them- 
selves places  of  worship  in  a style  of  Architecture  drawn 
from  the  forms  of  those  caverns  and  groves.  'Fhese  they 
imitated  in  stone;  the  doors  or  arches  which  led  to  their 
places  of  worship  they  decorated  with  a profusion  of 
foliage  and  (endrilK  which,  with  a sort  uf  negligent 
wildness,  spread  over  the  path.  This  was  either  in- 
tended to  represent  the  entrance  to  a cavern,  about 
which  are  scattered  shrubs  and  wild  flowers,  or 
the  opening  into  a wood  formed  by  the  o]if>osite  trees 
intertwining  with  each  rrther.  The  great  entrances  to 
some  of  our  Cathedrals  exhibit  this  in  a remarkable 
manner;  in  the  middle  rises  a pillar  resembling  (he 
trunk  of  a tree,  which  by  an  expansion  of  its  branches 
on  each  side  forms  a pa.ssage  througli  two  arches  from 
which  (he  whole  avenue  of  columns  with  the  ramifica- 
tions spreading  towartls  each  other  and  along  the  n>of, 
form  a perspective,  arrestiug  the  attention  by  its  gran- 
deur and  beauty. 

It  cannot  be  denied  that  this  picture  is  highly  interest- 
ing ; it  is  pleasing  to  deduce  a complicated  system  from 
one  simple  idea,  particularly  when  that  idea  is  affoitled 
by  Nature  herself;  and,  in  this  respect.  Bishop  War- 
burton's  hypotbe"is  has  an  advantage  over  that  which 
deduces  the  Grecian  and  Roman  Arahiiecture  from  an 


original  hut.  But  if  it  be  objected  to  the  latter  hypothesis,  Psrt  III. 
that  many  intermediate  .steps  must  occur  Iwlween  the 
timber-hut  and  the  Greek  Temple,  much  more  numerous 
must  l>e  the  Htet»s  between  the  natural  grove  or  cavern 
and  the  rich  Gothic  Caihcflral  with  its  poinietl  arches 
and  spires,  complete  in  all  their  parts.  Again,  it  may 
be  observed,  that  the  Goths  and  Vandals,  who  entered 
Spain  in  4U9,  did  not  (hen  first  adopt  the  Religifm  of 
the  ancient  inhabitants  of  the  Country,  for  they  were 
alrrody  Christians ; and,  conset^uently.  were  not  likely 
to  creel  buildings  in  imitation  of  (he  groves  consecrated 
to  Deities  whose  worship  the^  had  long  tvefore  abandoned. 

And  even  if  such  had  been  the  case,  the  style  of  Archi- 
tecture which  they  invented  must  have  remained  con- 
cealeil  from  the  rest  of  Europe  till  the  Xllth  century, 
when  it  was  adopted  by  the  Germans,  French,  and 
English.  But  this  »A  quite  improbable,  and  there  is  reason 
to  believe  that  the  earliest  examples  of  this  kind  of  build- 
ing occur  in  the  North  of  Euro)>e,  and  that  the.«*e  were 
subsequently  copied  in  Italy  and  SiMtiii. 

The  ingenious  theory  lately  pro|x»sed  by  Sir  James  Suf^owd 
Hall,  in  his  Work  on  the  Ori^n  of  Gnthic  Archiiecivre^  prototjpem 
presents  u close  analogy  with  thol  in  which  the  Grecian  *”*'*®' 
buildings  are  deduced  from  a timber  cottage,  and  com- 
ptetes  (he  application  of  the  principle  to  all  the  different  wtllow. 
styles  of  Architecture  in  use  ; it  therefore  deserves  to 
be  here  mentioned.  This  theory  is  founded  on  the  pro- 
bable practice  of  a people  who.  like  our  Saxon  ances- 
tors, formed  the  walls  of  their  dwellings  by  interweaving 
the  small  branches  uf  trees  with  the  upright  posts  in  the 
manner  of  basket-work  ; and  who  may  be  sup[x>sed  to 
have  constructed  their  Religious  edifices  in  the  same  man- 
ner, but  with  greater  taste.  Sir  James  thinks  they  would 
plant  a numb^  of  posts,  or  (ninks  of  trees,  in  vertical  po- 
sitions, and  in  two  parallel  ruws.al  certain  distances  from 
each  other,  so  as  to  form  on  the  plan  a series  of  squares 
or  rectangular  parallelograms,  and  together  constituting 
one  great  rectangular  avenue.  Surrounding  each  of 
these  they  might  al.so  plant  vertically  a certain  number, 
he  supposes  eight,  of  long  slender  branches  of  a flexible 
wood,  which  being  bound  to  the  principal  posts  at  bot- 
tom and  in  some  part  of  their  length,  would  cause  it  to 
resemble  what  is  called  a clustered  column,  with  its  ba.se 
an<l  capital.  The  upper  parts  of  these  branches,  being 
bent  till  they  met  over  the  middle  of  the  interval  be- 
tween the  posts  to  which  they  are  attached,  would  form 
the  outline  of  a groinetl  vault  with  an  arcade  on  each 
side ; and  these  arches  might  be  either  semicircular  or 
pointed,  according  to  the  manner  in  which  the  branches 
were  bent;  lastly,  a pole  running  down  the  length  of 
(he  avenue,  and  joining  the  vertices  of  all  the  arches 
which  cross  the  avenue,  will  represent  the  ridge  of  the 
vault.  8ir  James  supposes  the  sides  and  lop  of  this 
framework  to  be  filled  up  by  branches  inU-rwoven, 
leaving  intervals  for  the  windows;  and  thus  the  walls 
and  rtiofa  of  the  primitive  C hurches  to  have  been  formed. 

By  other  ingenious  dispositions  of  flexible  branches  he 
supposes  the  different  kinds  of  windows  which  arc  found 
in  Gothic  Ecclesiastical  edifices  to  l>e  represented ; and 
lie  ennsiders  that  all  these  circumstances  were  copied  in 
the  formation  of  the  first  Churches  which  were  built  of 
Slone,  in  the  North  of  Europe.  • 

Plaasible  as  this  theory  must  be  admitted  to  be,  it 
can  only  be  considered  as  an  agreeable  sally  of  the  ima- 
gination ; for  though  a contemplative  mind  may  discover 
a conformity  of  the  clustering  pillars  and  diverging  ribs 
of  vaults  to  the  framework  of  a wicker  house,  yet,  as  is 
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Ardiiicc-  observed  by  Dr.  Moller,  it  is  by  no  means  cerUJa  that 
this  confonnity  is  the  result  of  imilatioii^  seeing  that  it 
' ■'  may  anse  from  other  causes,  and  that  it  wants,  what  he 

considers  as  the  characteristics  of  ori^nality,  rir.  that  it 
be  tbund  in  some  particular  Country,  and  that  it  arise 
from  causes  depending  on  the  manners  and  institutions 
of  the  inhabitants.  An  insuperable  objection  to  the 
theory  [s,  that  the  pointed  arch  occurs  in  buildings  which 
have  no  other  chantcierislic  of  the  Gothic  style ; and.  on 
the  other  hand,  nearly  all  the  other  characters  may  be 
found  complete  in  buildings  wherein  not  a single  pointed 
arch  is  to  he  found ; some  of  the  Churches  in  Normandy 
afford  eiamples  of  what  ha.s  been  just  said. 

Supposed  We  have  already  observed  that  the  long  and  narrow 
orifin  of  the  window  which  is  frequently  found  in  the  Churches  of  the 
East  of  Europe  might  have  originated  iu  the  difficnlly 
windowt.  constructing  a lintel  or  arch  to  sup|x>rt  itaelf  in  the 
wall  of  an  edifice  which  is  circular  on  the  plan  ; and  it 
is  likely  that  the  resemblance  of  such  windows  to  the 
form  of  an  arrow,  might  have  inspired  some  builder  wiUi 
the  idea  of  changing  the  semicircular  head  which  they 
had  at  first  for  one  terminating  in  a point  like  a lancet 
orarrow  head.  Tliis  is  a form  which  we  find  such  win* 
dows  to  have  in  some  of  the  oldest  Churches  of  Europe ; 
and  it  is  easy  to  conceive  that  when  they  were  employed 
in  walls  with  plane  surfaces,  two  or  more  of  them  would 
be  placed  side  by  side,  in  order  to  gain  more  light  for 
the  interior  of  the  Iniilding ; and  to  make  an  appropriate 
finish  above  them,  the  mouldings  on  each  side  would  be 
continued  in  curves  of  similar  Ihrm  to  meet  in  a |>oint 
above  the  middle  of  the  window.  The  space  between 
the  exterior  arch  and  the  sides  of  the  others  would  re* 
quire  some  ornament,  and  the  perforations  in  the  forms 
of  trefoils,  qualrefoils,  &c.  which  are  generally  employed, 
accord  well  with  such  situations ; and  the  prolongations 
upward  of  the  mouldings  about  the  lancet-headed  curves 
would  naturally  lead  to  the  tracery*work.  which  about 
the  same  time  became  a distinguishing  feature  of  this 
kind  of  Architecture. 

Form*  of  The  triangular  form  of  the  vertical  section  of  a Gothic 
Ooi^edift.  Cathedral  has  given  rise  to  an  opinion  Uiat  the  Aa*hi- 
^ned  bv  s those  edifices  determined  the  positions  of  their 

trianfoU-  Principal  points,  on  the  plan,  elevation,  and  section,  by 
tivn.  the  description  of  a sericsof  equilateral  triangles  with  the 

vertices  of  which  those  points  were  in  coincidence.  The 
first  person  who  started  this  idea  was  Cesar  Cesarianua, 
an  Italian  Architect,  who  shows,  in  his  edition  of  V'itru- 
vius,  that  the  principle  holds  good  in  the  Cathedral  of 
Milan;  and  Mr.  J.  S.  Hawkins  has  since  endeav'oured  to 
show  that  it  is  applicable  lo  the  Cathedrals  of  our  own 
Country.  Ihc  opinion  may  not  be  altogether  without 
foundation,  for  such  general  methods  were,  undoubtedly, 
employed  in  the  works  of  the  Greeks  and  Romans. 
Among  those  people  the  length  of  a ‘lemplc  was  made 
to  depend  on  the  number  of  columns  In  front,  and  the 
length,  breadth,  and  heiglit  ultimatelydepended  upon  the 
diameter  of  the  columns ; moreover,  something  like  the 
system  of  triangles  occurs  in  the  rules  given  by  Vitruvius 
for  determining,  on  the  plan,  the  dispoMtion  of  the  parts 
of  the  Greek  a^  Roman  Theatres;  and  there  is  reason  to 
believe  that  the  Gothic  Architects  had  some  established 
* rules,  which  are  now  lost,  for  the  coustniction  of  their 
Ecclesiastical  buildings.  No  rules,  however,  have  yet 
been  discovered  so  general  as  those  of  the  more  ancient 
Architecture,  which  were  applicable  to  every  edifice  of 
Uie  same  kind;  an  advantage  arising  from  the  greater 
fimplicity  of  its  buildings,  in  the  plan  and  elevation. 


In  the  Gothic  Architecture,  if  the  system  of  triangLs  p^n  III. 
is  really  that  by  which  the  artists  were  guided,  a dif*  » — 
ferent  triangulalion  seems  necessary  for  every  different 
edifice. 

In  applying  this  principle  to  the  transverse  section  of 
Salisbury  Cathedral,  we  find  that  the  vertices  of  the 
vaults  of  the  aisles  are  in  a horizontal  plane  passing 
through  that  of  an  equilateral  triangle,  (he  base  of  which 
is  a line  on  the  pavement  equal  lo  the  breadth  of  (he  nave 
and  the  two  side  columns;  and  the  summit  of  the  vault 
of  the  nave  is  at  the  vertex  of  an  equilateral  triangle,  the 
base  of  which  is  the  interval  between  the  centres  of  (he 
aisles  taken  in  a horizontal  plane  passing  through  the 
tops  of  the  capitals  of  the  columns  on  each  side  of  the 
nave-  In  York  Cathedral,  the  to(>s  of  the  vaults  of  the  side 
aisles  are  in  a horizontal  plane  pasKitig  through  thever* 

(ex  of  an  equilateral  triangle,  the  base  of  which  is  on  the 
pavement,  and  equal  lo  the  distance  between  the  centres 
of  the  columns  which  support  the  longitudinal  arcades; 
and  the  top  of  the  vault  of  the  nave  is  at  the  vertex  of  on 
equilateral  triangle,  the  base  of  which  is  on  (tie  pavement, 
and  equal  to  the  whole  breadth  of  the  nave  and  aisles, 
iiKrluditig  the  thickness  of  the  walls.  Tlie  vertices  of  the 
vaults,  both  of  the  nave  and  eisles.  in  Lincoln  Cathedral, 
are  determined  nearly  in  the  same  manner  as  in  the  last 
example ; and  it  may  be  added,  that  the  springings  of  the 
vault  of  (he  nave  are  in  a horizontal  plane  passing 
(hmugh  the  vertex  of  an  equilutend  triangle,  the  base  of 
which  is  the  distance  of  the  centres  of  the  side  dsles  from 
each  other ; and  those  of  the  vaults  in  the  aisles  arc  in  a 
plane  passing  through  the  vertex  of  an  equilateral  triangle, 
the  base  of  which  it  equal  to  twice  the  breadth  of  the 
ai.vle.  But  the  variations  found  in  oiir  princi|>al  Catlie* 
drals  leave  little  chance  of  discovering  any  general  system 
for  ibeir  construction,  and  it  is  rather  probable  ih^  the 
artists  of  the  Gothic  edifices  did  not  bind  themselves  to 
any  constant  rules  in  the  works  they  executed. 

During  that’period  in  which  the  building  of  Churches  St^poted 
wa.s  constantly  occurring,  and  every  effort  was  made  to 
execute  them  in  the  most  )>erfect  manner,  persons  would 
be  wanted  who.  having  applied  themselves  exclusively 
to  their  erection,  had  act|uired  a certain  facility  iu 
it.  Just  such  a class  of  men  was  found  in  the  Free- 
masons of  those  times.  These  were  originally,  it  is  sup- 
posed, refugees  from  Greece,  Italy. Germany,  and  France, 
who  were  skilled  in  the  Art  of  Building,  and  who  formed 
themselves  into  a fraternity  for  their  general  Wnefit. 

Tlicy  are  said  to  have  travelled  from  place  to  place,  and 
to  liave  engaged  themselves  to  carry  on  the  works  which 
(he  Architects,  that  is  to  say,  the  Ecclesiastics,  hud  de- 
signed. There  does  not  seem,  however,  to  be  any  foun* 
dulion  for  the  opinion  that  they  were  invested  with  cor- 
porate powers  by  the  Pope,  in  the  Xllth  or  Xlllth 
century,  as  has  l^en  sup|)Osed  ; and  it  is  observed  by 
Mr.  Britton,  that  they  were  not  known  to  exist  as  a 
distinct  body  till  (he  reign  of  Henry  VI.,  in  whose  third 
year,  that  is,  in  1424,  an  Act  of  Parliament  forbade  them 
to  assemble  in  general  Chapters.  Persons  admitted  into 
the  Society  were  instructed  in  the  mysteries  of  the  Art, 
and  were  bound  not  to  divulge  its  secrets  to  the  uniniti- 
ated. Near  the  building  which  they  had  undertaken  they 
formed  an  encampment  of  huts,  in  which  they  reHided, 
and  they  were  subject  to  a regular  Government  of  their 
own.  One  man,  who  acted  as  a Surveyi'r,  was  respon- 
sible for  the  conduct  of  the  party  employed  in  the  work, 
and  every  tenth  man  was  a Warden : and  if  any  Member 
conducted  himselfimpropeily,  he  was  expelled  from  Uie 
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Society.  A claAt,  like  lb)»,  of  men  jcaluus  of  the  rcpu* 
turc.  talion  of  their  Society,  must,  by  the  mutual  emulation 
Miibjtistinp  umong^  ita  ipembers,  have  brought  the  prac- 
tice of  maM>ury  to  considerable  perfection;  it  ia  not 
wonderful,  therefore,  that  we  And  the  accuracy  of  the 
work  performed  in  tho»e  Aget  equal  to  any  Uiiiig  that 
could  be  exetute*!  by  the  be«it  workmen  of  the  present 
day.  And  we  may,  perhaps,  attribute  to  the  members 
of  that  Society  the  invention  of  many  ornaments,  if 
not  of  some  of  the  principal  Inures  in  the  buildings  of 
those  limes. 


CHAPTER  VII. 

Charaderitiict  of  the  Pointed  ArchiUcture  in  different 
Agee. 

Finien  About  the  end  of  the  Xllth  and  beginning  of  the 
ploymftiiof  Xllllh  ceiitury.  that  which  is  called  the  Pointed  Styleof 
ih«  Poinied  Oochic  Architecture  was  introduced  into  the  principal 
Style  tn  the  Ecclesiastical  buildings  of  Europe,  and  gradually  super- 
Niwtti  of  Sc, led  the  more  ancient  modes  exhibited  in  the  Saxon  and 
Norman  buildings.  'The  new  style  is  characterised,  in  a 
general  way,  by  its  high  ridged  roofs,  its  pyramidal 
towers,  and  the  pointed  form  of  its  arches  and  vaults, 
all  which  features  give  to  the  buildings  of  that  day  an 
air  of  lightness  and  magnificence,  forming  a powerful 
cotilmsl  to  the  low  and  massive  works  of  the  preceding 
Age.  Efforts  have  been  made  to  prove  that  the  acute  fea- 
tures. as  they  are  called,  arc  of  earlier  date  in  the  Con- 
tinental Churches  than  in  those  of  England,  but  the 
arguments  only  prove  our  ignorance  of  the  precise  time 
of  their  first  occurring  in  the  edifices  of  any  Country. 
In  fact,  the  great  intercourse  subsisting  an>ong  the  Pre- 
lates of  the  North  of  Eurojje,  during  those  Ages  in 
which  Church-building  was  so  general,  would,  natu- 
rally, lead  to  the  adoption,  in  one  Country,  of  any  style 
which  had  been  invented  in  another.  Hence  it  might  be 
expected  that  there  should  be,  almost  at  the  same  linve, 
an  uniformity  in  the  characters  of  the  Churches  which 
it  was  the  chief  business  of  those  Prelates  to  build  or 
adorn. 

Prtvrenof  Besides  the  edifices  formerly  mentioned,  in  which  the 
tli«  h»oi*d  style  of  Architecture  seems  to  have  been  first  intro- 
»>tyt«inG«o  duced,  Germany  has  produced  many  examples  which 
many,  fo|.  Ages  remain  ns  proofs  of  the  great  talents  of  her 

artists  in  raising  magnificent  piles  for  the  service  of  Reli- 
gion. The  Church  of  the  Kin^tsof  I he  Teutonic  Order  at 
Marburg,  which  was  l)egun  in  123!>,  Is  in  this  style,  and 
besides  being  executed  in  n most  skilful  manner,  ia 
distinguished  hr  great  simplicity  and  elegance.  The 
Cathedral  of  Cologne,  which  was  begun  in  1:248;  that 
of  Strasburg,  In  1274  ; that  of  St.  Stephen,  at  Vienna; 
and  the  High  Church,  at  Ulm,  are  also  structures  in 
which  the  same  style  seems  to  have  been  carried  to 
perfection ; and  some  of  these  possess  even  greater  rich- 
ness of  character  than  the  buildings  executed,  in 
England,  in  the  tima  of  the  most  florid  state  of  Gothic 
Architecture  in  this  Country.  But  it  seems  that,  in 
Germany,  the  Art  declined  during  the  XI  Vth  century ; the 
buildings  of  that  period  wanting  the  regularity  of  form 
which  constitutes  the  merit  of  those  which  are  more  an- 
cient. Profusion  ofheavy  and  ill-executed  sculpture  also 
was  resorted  to.  in  order  to  produce  a striking  effect,  for 
some  time  previous  to  the  introduction  of  the  revived 
Italian  style,  in  the  North  of  Europe. 

YOU  T. 


The  Cathedrals  of  France,  the  constmcliun  or  com-  Pkrtlll. 
pletiun  of  which  is  referred  to  the  Xllllh  und  begin-  ' 

ning  of  the  XI  Vlh  centuries,  closely  resemble,  and  equal. 
if  they  do  not  exceed,  in  richness  of  decoration,  the 
contemporary  Churches  of  England;  and,  Ihougl),  as  is 
observed  by  Dr.  Milner,  the  most  magnificent  edifices 
in  the  North  of  Prance,  the  Cuthcdrali*  of  Noire  Dame, 
at  Paris  and  Rouen,  and  those  at  .\miens  and  Beau- 
vais, for  example,  are  by  the  French  themselves  attri- 
buted to  English  artists,  yet  the  members  of  these  build- 
ings are  distinguished  by  certain  [Mrculiarities  which 
show  them  to  have  an  independent  origin ; and  the  taste 
which  dictated  them  may,  with  great  probability,  be 
ascribed  to  natives  of  the  Country. 

The  wars  with  the  English,  and  internal  commo- 
tions, prevented  the  Architecture  of  France  from  making 
progress,  during  the  two  following  centuries,  corre- 
sponding with  tiiat  which  it  had  made  before.  And,  in 
the  with  century,  the  Gothic  Architecture,  as  well  in 
France  as  in  Germany,  was  abandoned  to  make  way 
for  the  style  which  had  then  recently  been  formed  in 
Italy  from  the  study  of  the  remains  of  ancient  Home. 

In  Eiiglatid.  notwithstanding  the  long  period  during 
which  the  Country  was  involved  in  a Civil  wnr,  the  taste 
for  Ecclesiastical  Architecture  maintained  its  ground, 
and  the  works  executed  during  the  Xlllth,  XIVth,  and 
XVlh  centuries  may  vie  with  most  of  those  on  the  Con- 
tinent at  the  same  periods.  But  the  cessation  of  those 
wars  near  the  end  of  the  XVth  century,  and  the  wealth 
which  the  nation  began  then  to  acquire  by  commerce, 
enabled  the  Sovereign,  und  the  Prelates,  to  put  in 
.’xecution  some  of  the  richest  designs  which  invention 
could  furnish;  and  just  before  the  revolution  in  taste 
which  brought  on  the  Italian  style,  the  Gothic  Archi- 
tecture, like  the  expiring  flame  of  a lamp,  shone  fur  a 
short  period  with  redoubled  lustre.  It  was  at  this  time 
that  the  exuberantly  ornamented  Chapels  at  Westmin- 
ster, Windsor,  Cambridge,  and  other  parts  of  England 
were  erected ; and  these,  by  the  care  taken  to  repair 
them  in  their  original  style,  will,  probably,  for  Ages 
remain  among  the  mn&t  perfect  monuments  of  a system 
of  Architecture  which  seems  particularly  adapted  to 
buildings  consecrated  to  the  Christian  Religion. 

The  disposition  of  the  Cathedrals  and  Churches  ^boA|«g ‘a- 
erected  in  England,  subsequently  to  the  abandonment 
of  the  Norman  style  of  Architecture,  was  the  same  as 
before,  with  respect  to  the  plan ; that  is,  the  crucitorm  tarvuifether 
style  was  still  retained,  with  only  such  modifications  as  with 
two  transverse  rectangles  instead  of  one,  aa  in  the 
Cathedral  of  Salisbury,  or  two  chancels,  one  at  each  end 
of  llic  building,  aa  in  some  of  the  German  Churches. 

But  the  great  change  that  took  place  in  the  form  of  the 
arch  seems  to  have  brought  with  it  a corresponding 
change  in  every  vertical  feature ; (he  exterior  of  the 
roofs  the  vaults,  the  towers  and  windows  were  made 
more  lofty  than  before,  and  even  the  driiamental  objects 
were  made  to  assume  a pyramidal  form.  The  pillan 
and  riba  of  arches  were  reduced  in  breadth  by  deeply- 
cut  mouldings  and  ornamental  sculpture,  till  the  greatest 
degree  of  lii^tness  consistent  with  stability  was  attained. 

A considerable  change  look  place,  also,  in  the  quantity 
and  quality  of  the  sculpture ; which  then  became  more 
abundant  and  greatly  improved.  ofthi^*2d 

It  is  impossible  to  express  accurately  the  peculiarities 
of  style  existing  at  different  periods  in  the  Gothic  pinkulu 
buildings,  on  account  of  the  great  libertiea  the  artists  I"*- 
allowed  tbamselvcs  of  blending  the  style  of  one  period  ^**1**^ 
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Arc^iiec'  with  that  of  another;  lhi»  ia  m nothinff  more  evident 
^ *han  in  the  forms  of  the  arches.  It  i«  understood,  for 
.rsample,  that  hi  the  first  A^e  of  the  pointed  arch  ; that 
is.  in  the  Xlllih  century,  it  was  of  the  lancet  form,  the 
radius  of  each  curved  side  beini;  jrreater  than  the  span 
of  the  arch.  In  tlic  XIVth  century,  the  pointed  arch  is 
supposed  to  have  had  Its  vertex  lowered,  as  if  the 
curves  were  described  on  the  sides  of  an  equilateral 
triimg;Ic.  (he  radius  of  the  curve  bein^  equal  to  the 
spun.  Afier  this  period  the  vertex  became  still  lower, 
the  radius  belli;;  little  more  than  half  the  span  of  the 
arch  : finally,  a little  previous  to  the  suHjienMon  of  Uie 
Gothic  style  of  Architecture,  the  arch  assumed  (he  figure 
of  two  hv|>erbolic  branches,  of  considerable  curvature  at 
the  springing  courses,  and  nearly  rectilinear  to  a certain 
distance  on  each  side  of  the  vertex,  where  the  branches 
met  at  a very  obtuse  angle.  But,  though  this  seems 
to  have  been  the  general  progress  of  ta.ste  with  respect 
to  tlie  form  of  the  arch,  yet  we  ofien  find  in  the  mure 
ancient  buildings,  arches  much  lower  than  in  (hose  that  are 
less  so.  and  equally  great  discrepancies  may  lie  oliserved 
in  every  other  feature;  all  that  is  meant,  Iberefure,  by 
assigning  a particular  period  to  any  one  character  is, 
that  the  generality  of  the  buildings  of  that  period  were 
conformable  to  it,  while  the  exceptions  are  numerous. 
And  it  is  easy  to  conceive  that,  in  the  absence  of  His* 
torical  dneuments,  the  indications  of  antiquity  drawn 
from  the  forms  of  the  members  of  a Gotluc  edifice,  are 
as  uncertain  as  those  drawn  from  the  proportions  of  the 
parts  of  a Grecian  Temple 

EismpUsof  Norman  style  of  building  began  to  be  modified 

the  ftr«t  de-  before  the  middle  of  the  Xllth  century ; but.  as  might 
visiiiHw  be  expected,  the  works  erected  lietween  the  time  of  the 
No^n  departure  from  one  methorl  and  the  complete  esta- 

blishment  of  another,  partook  in  some  measure  of  the 
Bsfbne.  characteristics  of  both.  In  fact,  the  Churches  which 
were  built  alK>ut  the  time  of  the  first  introduction  of  the 
pointed  arch,  contain  such  a mixture  of  styles  as  indi* 
cates  an  entire  ignorance  or  disregard  of  the  principles 
of  good  taste. 

According  to  Dr.  Milner,  the  Church  of  St.  Cross, 
near  Winchester,  was  built  in  the  beginning  of  the 
Xlllh  century,  and,  if  so,  It  must  have  b^n  one  of  the 
first  in  which  there  is  a departure  from  the  Norman 
style  of  building;  but  the  alterations  subsequently 
made  have  iniraducrd  into  it  every  species  of  Gothic 
Architecture.  The  columns  which  divide  the  nave  and 
aisles  are  massive  cylinders  or  prisms,  (be  heights  of 
which,  including  (he  bases  and  capitals,  are  equal  to  about 
three  limes  their  diameter;  and  from  the  capitals  of 
these  spring  cuspid  arches  which  differ  little  from  semi- 
circles. About  the  middle  tier  of  windows  hi  the  choir, 
are  semicircular  or  fiat  segmental  arches  springing  from 
piers  and  intersecting  each  other;  and,  within  the  in- 
tersections the  wall  is  cut  away  to  form  pointed  arches 
crowning  the  apertures  of  the  windows;  while,  in  the 
Eastern  wall,  some  the  windows  have  exactly  semi- 
circular heads.  The  mouldings  ami  oniamrnts  about 
the  windows  are  of  the  Norman  or  Soxon  kind. 

To  the  same  century  are  referred  the  Churches  of 
Barfreston,  in  Kent,  and  of  Buildwaa  Abbey,  in  Shrop- 
shire. both  of  which  appear  to  exhibit  the  earliest  spe- 
cimens of  pointed  arches.  In  the  walls  of  the  first  are 
cut  lancet-headed  recesses,  and  the  arcades  in  the  nave 
of  the  other  are  of  the  pointed  kind,  springing  from 
cylindrical  pillars,  while  the  upper  windows  have  semi- 
circular be^.  Both  Cburcbea,  also,  contain  some  of 


the  members  of  a later  ttyls  which  may  have  been  Pirtfil. 
introduced  at  the  repairs  made  in  subsequent  periods, 

The  same  mixture  of  styles  prevails  in  the  choir  of 
Canterbury  Cathedral.  MaJmsbury  Abbey  Church,  in 
Wiltshire ; Ruinsey  Church,  in  Hampshire ; the  Temple 
Church,  in  London;  and  many  others,  which  belong 
to  this  century.  The  Cailiedral  at  York  is  also  one  of 
the  first  grand  edifices  in  which  the  pointed  arch  waa 
used,  but  the  part  above  ground  having  aubsequenlly 
undergone  many  alliTations,  the  original  style  is  hardly 
perceptible : much  of  it,  however,  remains  in  the  crypt, 
in  which  place  the  arches  are  slightly  pointed,  and  spring 
from  short  round  pillars,  the  capitals  of  which  are 
adorned  with  animals  and  fidiage.  Rumsey  Church  pre- 
sents some  remarkable  peculiarities,  which  are  worthy 
of  being  mentioned,  though  (hey  probably  belong  to  (ho 
Norman  style.  On  the  Northern  side  of  the  chancel,  the 
lower  and  second  tiers  of  arches  are  semicircuUr-beaded, 
but  the  apertures  of  the  second  tier  are  divided  into  two 
equal  parts  by  a single  column,  upon  the  capital  of 
which  rest  the  adjacent  extremities  of  the  two  interior 
arches,  which  are  also  semicircular,  and  cover  the  aper- 
ture on  each  side.  On  the  capital  of  this  middle 
column  rests  a smaller  one,  which  seems  to  support 
the  crown  of  the  exterior  arch.  Above  this  arcade  is 
an  arched  pBs.sage,  formed  in  the  thickness  of  the  wall, 
and  in  the  direction  of  iU  length,  with  an  aperture 
towards  (be  interior  of  the  Church;  the  aperture  is 
divided  into  three  parts  by  short  columns,  above  the 
capitals  of  which  are  rectangular  piers,  nearly  equal  in 
height  to  half  the  heiglit  of  the  column,  and  serving  to 
support  the  semicircular  arches  over  the  inlcrrals  of  the 
columns.  The  employment  of  a column  to  support  the 
crown  of  an  arch,  occurs,  to  our  knowledge,  only  in  some 
of  the  Norman  buildings,  and  it  indicates  either  an 
absurd  taste  in  ornamental  Architecture,  or  a want  of 
confidence  in  the  stability  of  that  feature. 

A fine  specimen  of  the  style  prevailing  in  the  latter  EuaipWe 
end  of  the  Xlllh  and  beginning  of  the  Xllllh  centuries,  of  Itsctt- 
is  the  face  of  the  Southern  transept  of  Beverley  Minster, 
in  Yorkshire,  which, fortunately,  remains  in  excellent  pre- 
servation. In  tile  centre  is  a doorway,  divided  into  two 
parts  by  a single  pillar,  supporting  the  adjacent  extremi- 
ties of  two  lancet-headed  arches  which  c<iver  the  aper^ 
tures;  both  these  arches  are  included  within  one  of  a 
semicircular  form, the  mouldings  of  which  spring  from  an 
assemblage  of  clustered  columns  on  each  side;  above 
this  are  two  tiers  of  lancet-headed  arches,  three  in  each 
tier,  and  at  the  baseoftbcgable.or  pediment,  is  a circular 
window  with  mullions  radiating  from  a rose  in  the 
centre,  and  forming  what  is  called  the  Catherine-wheel 
window.  In  eaich  of  the  lateral  divisions  of  this  face  is 
also  a lancet-headed  window,  over  which  is  a circular 
panel  containing  four  star-formed  perforations.  The 
great  pointed  window,  the  tiers  of  panelling,  and  the 
ornamental  foliage  at  the  Eastern  end  are,  probably,  of 
later  date. 

'I'he  great  Western  window  of  the  Church  at  Wells,  is 
similar  to  those  over  the  doorway  at  Beverley,  fur  it  is 
composed  of  three  lancet-shaped  divisions  separated, 
however,  not  by  mullions,  but  by  piers  of  masonry, 
nearly  equal  in  breadth  to  iho  apertures  themselves. 

The  present  work  is  said  to  have  ^en  a rebuilding  of 
the  original,  about  the  year  1239,  and  the  airoplirity  of 
the  groining  in  its  nave  and  transept,  shows  that  it 
belongs  to  the  first  period  of  the  Pointed  Style  of  Archi- 
tecture. 
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Archlue*  FVom  theM  emmpWs  we  ma3f  conclude,  that  the 
tart.  Gothic  edifices  of  the  Xllth  century  presented  few 
^ deviations  from  the  Norman  style ; the  columns  may 
be  considered  still  as  consisting,  ^^erally,  of  a single 
Arctkiiec^  cylindrical  shaft ; the  ^reat  arcades,  if  not  semicircular, 
tsrtofcbc  were  formed  of  two  segments  differing  but  little  from 
Xllth  cae*  quadrants,  so  that  the  arch  had  the  appearance  of 
*f'7*  bein^  very  sligbty  |K»inted.  The  heads  of  the  windows 
and  smaller  apertures,  on  the  contrary,  were  formed  of 
two  arcs  of  circles  makinsr  a very  acute  angle  at  the 
vertei,  the  radii  of  the  sides  being  equal  to  two  and 
even  three  times  the  span  of  the  aperture;  and  the 
Norman  mouldings  and  zig-zags  were  still  retained 
about  the  arches.  The  Calherine*whee)  window  seems 
to  have  been  introrluced  ; and,  in  one  of  the  facades  at 
the  extremity  of  the  building,  three  lancet-headed  win- 
dows were  placed  at  small  distances  from  each  other. 
In  the  great  Cathedrals,  where  the  exterior  of  the  wall 
is  ornamented,  the  ranges  of  arches,  simply  pointed  and 
resting  on  short  pillars,  appear  to  have  been  employed 
in  the  latter  part  of  this  century;  and  it  is  probable 
enough  that  some  of  the  more  complex  forms  of  arches 
were  invented  during  the  same  period,  but  their  use  was 
not  sufficiently  general,  or  the  dates  of  their  con.stniction 
are  not  sufficiently  certain  to  allow  us  to  consider  them 
as  characteristic  features  of  the  buildings  in  that  Age. 
CoKinnt  Salisbury  Cathedral,  which  was  almost  entirely  built 
in  the  Xlllth  cenlury,  is  considered  as  exhibiting  the 
XIII^  c«o-  complete  assemblage  of  the  parts  belonging  to  that 
period ; and  though  individual  examples  of  some  of  the 
members  often  occur  in  edifices  of  an  earlier  time,  yet 
it  is  from  this  period  that  we  are  to  date  the  general 
employment  of  the  features,  colleclively.  in  EccIcsiaslicsJ 
buildings.  In  the  screen  at  the  Eastern  end  of  the  choir 
of  that  Cathedral  are  two  clustered  columns,  consisting 
each  of  four  shafts  unitH  together  on  a common  octa- 
gonal plinth,  and  supporting  a pointed  arch,  the  sides  of 
which  are  formed  on  those  of  a rectilinear  triangle  nearly 
equilateral.  -On  each  side  of  this,  in  the  same  screen, 
is  an  acutely-pointed  arch,  one  side  of  which  rests  on  a 
column  connisling  of  one  stout,  cylindrical  shaft  with 
four  slender  ones  attached  to  its  surface.  A more  com- 
plex species  of  clustered  column  at.so  appears  in  the 
nave  and  transept  of  this  Cathedral ; it  consists  of  many 
slender  shafts  united  in  one  body  like  a bundle  of  rods, 
to  which  it  has  often  bet-n  compared,  and  though  U may 
have  occaMtonaily  occurred  before,  it  became  from  this 
time  a constant  feature  in  Gothic  edifices.  The  shafts 
were  either  plain  or  divided  into  two  or  more  parts  by 
small  fillets  oi  astragals  of  stone  surrounding  (1m  whole 
pillar,  and  the  capitals,  baoes,  and  olinlhs  were  com- 
monly octangtiiar. 


generally  a continuous  curve,  but  often  it  was  cut  into  a Tui  111. 
series  of  segments  of  small  circles  meeting  each  other 
and  forming  reniranl  cusps  towards  the  centre  of  the 
arch;  and  these  cusps  sometimes,  as  at  the  entrance  of 
the  Chapter-house,  at  Salisbury,  ended  in  sculptured 
leaves.  The  mouldings  about  the  arches  of  the  naves 
are  made  to  consist  of  assemblages  of  slender,  curvilinear 
reeds  with  ctmeove  grooves  between  them,  and  above 
the  extrados  is  a moulding,  not  resting  on  the  capitals  of 
the  columns,  but  terminating  in  a sculptured  head  pro- 
jecting from  ihespandril  above  the  capital.  Such  are  the 
arches  of  Kumsey  Church,  in  Hants,  and  of  Salisbury 
Cathedral;  the  Norman  ornaments  upon  the  arcliivolts 
were  genera)])'  abandoned,  except  the  zig-zag,  which  in 
some  examples  was  retained  ; and  in  the  latter  part  of 
the  century,  a series  of  small  crosses,  or,  as  they  are 
called,  dog's-tooth  ornaments,  appears  along  the  mould- 
ings of  the  arches,  as  in  those  of  Litchfield  Cathedral. 

This  ornanieut  was,  however,  employed  on  the  Conti- 
nent at  an  earlier  dale,  for  it  occurs  in  the  Abbey 
Chunrh  of  llie  Holy  Trinity,  at  Caen,  in  Normandy,  which 
having  only  semicircular  arches  was,  most  probably, 
built  before  the  invention  of  the  pointed  style. 

The  arcades  of  Uie  triforia  are  compost  of  one  ex- 
terior pointed  arch  resiiug  on  short  columns  grouped  to 
getber  over  those  in  the  lower  arcades  ; within  it  are  two 
pointed  arches,  the  adjacent  extremities  nf  which  rest 
upon  a short,  clustered  column  over  the  apex  of  the  orch 
below : and  within  each  of  these  are  two  siiiuller  pointed 
arches,  llic  extremities  of  w hich  rest  upou  a single  column 
in  the  middle.  The  soffit  of  each  of  these  four  small 
arches  is  cut  by  five  segments  of  circles  forming  rentrant 
cusps  in  the  manner  above  mentioned : and  in  the  span- 
dril  between  each  of  the  two  smaller,  and  also  between 
the  two  greater  arches  under  Uie  prii>cipal  one  is  an 
aperture  formed  by  ten  intersecting  segments  within  the 
circumference  of  an  exterior  circle. 

In  this  century,  and,  perhaps,  at  a period  somewhat  S(od«-v>uU. 
earlier,  the  timbers  of  the  nK>f.  which  had  been  formerly  infi  and 
exposed  to  view  from  the  interior  of  the  building,  were 
concealed  by  a groiiMil  vaulting  of  stone  wliich  was  *** 

formed  several  feel  below  them,  so  as  to  leave  a void 
between  the  extrados  of  the  vault  and  the  outward  co- 
vering of  the  roof,  a construction  to  which  the  name  of 
chare-mnf  was  given.  The  ribs  at  the  edges  of  the 
groined  vault  of  the  nave  were  ornamented  with  mould- 
ings, and,  at  first,  made  in  spring  from  the  pillars  sup- 
porting the  arcades ; but,  subsequently,  some  were  made 
to  spring  from  corbels  between  the  windows  in  the  side 
walls,  or  from  the  capitals  nf  small  columns  with  single 
or  triple  shafts  renting  upon  heads  which  project  from 
the  wall  between  the  exterior  arches  of  Uie  trilurla.  Be- 


Columns  grouped  about  a central  pillar  in  (he  man- 
ner just  mentioned  are  usually  coo-sidered  as  essentially 
distinct  from  those  of  the  Saxon  or  Norman  kind;  but 
this  is  not  a correct  opinion,  for  they  occur  in  several  of 
the  old  Churches  executed  according  to  those  styles  ; for 
example,  in  the  Churches  of  St,  Etienne  and  of  St,  Hil- 
debert,  at  Quurnsy,  in  Normandy,  iikI  the  Cathedral  of 
Durham  in  our  own  Country,  It  may  be  remarked  that 
similar  groups  are  found  in  the  Church  of  Sl  Catherine 
at  Oppenheim,  the  construction  of  which  is  referred  to 
about  the  same  period  as  that  of  Salisbur)’  Cathedral. 

In  the  buildings  of  this  century  the  arches,  which  st 
ftnt  had  heen  of  the  acutely  point^  or  lancet  form,  were 
subaequently  made  with  radii  equal  to  about  four-fifths  of 
Um  qpan  of  the  arch ; the  inlndos  of  each  branch  was 


tween  the  ribs  at  the  angles  of  the  groins,  others  were 
formed  on  the  plane  face  of  the  wall,  and  all  extended  to 
a sort  of  spine  coinciding  with  the  crown  of  the  longi- 
tudinal vault  of  the  nave  ; the  profile  of  the  spine  was 
similar  to  that  of  the  ribs,  and  the  intersections  were 
marked  by  knots  of  foliage  or  flowers. 

The  profile  of  the  stone-vaults  having,  like  the  arches, 
an  acutely-pointed  form,  the  artists  were  obligeil  to  give 
to  the  external  roof  that  great  hei^t  which  funns  one 
distinguishing  feature  iu  the  buildings  of  this  and  the 
succeeding  Ages.  Hitlierto  Uie  roofs  had  been  low 
pitched,  resembling  those  of  the  Greek  sikI  Roman  edi- 
fices, but,  from  this  time,  it  became  common  to  make 
the  inclinations  of  the  sides  to  the  horizon  not  less  than 
•ikty  degrees,  so  (bat  the  gables  or  pcdimeols  have  the 
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Alchilec*  appearance  of  equilateral  trian^lei^.  Wooden  spires  of 
t«r«.  a pyramidal  form  and  covered  with  lead,  had,  before 
this  century,  been  common  in  the  Norman  Churches  ; 
but  they  began  now  to  be  formed  of  stone,  on  poly- 
gonal bases,  and  to  be  highly  ornamented.  The  but- 
tresses. which  had  hitherto  terminated  at  the  lop  of  the 
side  w alls,  were  at  this  time  raised  above  it ; and  at  the 
opper  extremity  was  formed  either  a pinnacle  or  a sort 
of  pediment.  Flying  buttresses,  consisting  of  simple 
arched  ribs,  were  forrr>ed  above  the  roofs  of  the  side 
aisles,  in  order  to  resist  the  lateral  prewtiire  of  the  cen- 
tral ro(»f  against  the  walls  over  the  arcades  of  the  nave. 
Wii>dow*of  Jn  the  l>eginning  of  this  century  the  pointed  windows 
****“  ””'*  of  Churches  became  broader  than  before;  the  aperture 

' was  divided  into  two  parts  by  a vertical  mullion,  and 

each  division  or  light  was  covered  by  a pointed  arch- 
bead of  the  latKrel  form,  as  had  previously  been  the 
case  with  the  scmicircular-headed  windows  iu  the  Nor- 
man Churches.  In  (he  spandril  between  the  exterior 
curve  and  the  heads  of  the  two  lights  was  frequently 
formed  un  aperture  consisting  of  three,  four,  or  more 
Segments  of  circles  intersecting  each  other  about  a cen- 
tre, so  as  to  produce  reiitrant  cusps  and  form  a trefoil, 
quatrcfuil,  aperture:  such  are  the  windows  in  the 
aide  walls  of  Westminster  Abbey,  which  were  probably 
executed  in  the  time  of  Henry  III. 

At  the  Western  extremity  of  Kumtey  Church  is  a 
great  window  divided  into  three  parts  nearly  equal  to 
each  other  by  two  vertical  niulUons,  the  interior  faces  of 
which  arc  ornamented  with  slender  columns  in  clusters, 
and  each  aperture  is  covered  by  an  arch  of  the  lancet 
form.  But  in  the  same  century  some  of  the  greater 
windows  were  crowned  by  pointed  arches  nearly  equilo- 
teral  and  divided  by  one  principal  mullion,  ornamented 
with  clustered  columns,  into  two  parts  with  pointed 
arch-heads  similar  to  that  of  the  whole  window ; and 
each  of  these  was  subdivided,  in  a similar  way.  into  two 
others.  The  spandril  between  the  secondary  and  ter- 
tiary arches  was  occupied  by  a quatrefuil  aperture  cir- 
cumscribed by  a circle,  and  that  w ithin  the  principal 
and  between  the  secondary  arches  by  an  octofoil  aper- 
ture, circumscribed  also  by  a circle:  such  are  (he  win- 
dows of  the  Chapter-house,  at  Salisbury.  Thi«,  pro 
bably,  preceded  the  method  of  dividing  the  windows  by 
upright  miilliuns,  branching  off  at  top  and  forming  a 
tracery- work  by  their  intersections,  a method  which, 
however,  occurs  in  works  executed  nearly  at  the  same 
period.  In  Lilclifield  Cathedral,  and  in  the  We«4em  aisle 
of  the  Northern  transept  of  Westminster  Abbey  are  win- 
dows formed  by  describing  arcs  on  the  three  sides  of 
an  equilateral  triangle,  with  the  angular  points  as 
centres ; the  interior  is  occujiied  either  by  tracery  or  by 
three  circles  touching  each  other  and  tlW  sides  of  the 
window.  Such  windows  were  sometimes  formed  in  the 
clere  story ; but  generally  the  windows  in  that  part  of  the 
building  are  divided  by  clustered  shafts,  and  the  aper- 
tures terminate  in  laticel  heads. 

The  smaller  windows  of  Ibis  century  seem  very  gene- 
rally to  have  had  trefoil  heads,  but  the  middle  segment 
in  the  inlrados  was  formed  with  a cusp  at  the  vertex. 
The  ornamental  ranges  of  arches  on  the  exterior  and  in- 
terior faces  of  walls  were  also  of  similar  forma,  and 
were  supported,  as  before,  by  small  columns. 

On  the  exterior  of  the  building,  pediments  were,  at 
this  time,  formed  above  the  extradosses  of  arches  and 
windows,  and  tcrminateil  at  each  foot  iu  some  figure 
which  projected  from  the  face  of  the  wall ; these  pedi- 


ments were  sometimes  rectilinear,  but  generally  curvi-  Pux  tU. 
linear,  at  first  concentric  wiih  the  siden  of  the  arch 
itself,  butabotit  the  latter  part  of  the  century  they  became 
curves  of  contrary  flexure  terminating  in  points  and 
oniamented.  'fhe  canopies  in  the  walks  of  Churches, 
which  were  before  plain,  were  omamenled  in  a style 
corresponding  with  that  of  the  windows,  and  were 
occupied  by  statues. 

During  tlie  XlVth  century  the  style  of  Architecture  FomtArpiU 
became  more  light  and  elegant  than  before,  and  may  iv*  ia  liw 
be  considered  as  having  attained  the  state  of  its  greatest 
purity.  The  clustered  columus  now  consisted  of  a xiy^  ^ 
greater  number  of  shafts,  and  firmed  a mass  the  plan  (ury. 
of  which  miglit  be  circumscribed  by  a rhombus,  so 
situated  that  lines  joining  the  opposite  angles  are  re- 
■iwctively  parallel  and  perpendicular  to  the  length  of 
the  building.  The  four  principal  pillars  which  support 
the  cenirai  tower  are  much  larger  than  the  others,  ond 
arc  carried  as  higli  as  the  lop  of  the  Iriforia  ; that  is  from 
five  to  seven  times  the  greater  diameter  of  the  clustered 
pillar.  At  each  angle  of  the  cluster  are  generally  three 
columns  united  in  one,  and  between  every  two  such 
united  columns  are  two  or  mure  slender  ones,  all 
attached  to  the  main  body  of  the  pillar.  Each  column 
in  the  cluster  has  a plinth  or,  rather,  a low  pedestal  of  a 
polygonal  or  circular  form  on  the  plan,  and  above  this 
is  a toms  and  fillet;  the  plinths  and  mouldings  respec- 
tively, by  uniting,  form  a general  base  for  the  whole 
cluster.  In  the  same  manner,  each  column  in  the  chi»- 
ter  has  its  own  capital,  formed  of  mouldings,  flowers,  or 
foliage,  with  a circular  or  polygonal  abacus  aliove.  and 
these  are  united  in  one  general  capital  fur  the  whole 
pillar.  The  columns  or  stems  at  the  angles  ure  gene- 
rally uninterrupted  from  the  base  to  the  capital,  hut 
those  intermediate  are  broken  into  three  or  more  equal 
parts  by  aslnigaU  and  fillets,  'fhe  pillars  of  the  side 
arches  in  the  nave  are  about  one-third  of  the  height 
(hose  under  the  central  tower,  and  are  formed  in  a 
similar,  though  not  always  in  the  same  manner. 

These  arches  are  of  the  pointed  form  and  nearly  equi-  ArcUvi  ud 
lateral ; each  side  is  formed  as  if  composed  of  a nuni-  vaatuoftne 
her  of  circular  mouldings  springing  from  the  capitals  rjf 
the  siems  which  constitute  the  clustered  column.  Above 
the  summits  of  these  arches  a small  horisontal  mould- 
ing runs  quite  through  the  length  of  the  building;  over 
this  is  the  triforium  or  second  arcade,  consisting  of  a 
series  of  pointed  arches  like  tliose  before  described,  and 
above  these  is  a second  horizontal  moulding,  either 
plain  or  omamenled.  Between  every  two  arclies  in  the 
nave,  and  every  pair  in  the  triforium  is  a slender 
column,  either  single  or  triple,  rising  from  the  pavement 
up  to  the  second  horizontal  moulding,  where  it  termi- 
nates in  a small  capital,  from  which  spring  the  ribs  in 
the  groined-work  of  the  vault.  The  height  of  the  lower 
arcade  U generally  about  five-eighths  of  the  height  from 
the  pavement  to  the  rise  of  the  vault,  and  that  of  the 
upper  arcade  is  about  equal  to  (he  remaining  three 
eighths.  Tlie  spandrils  between  the  curves  of  the 
arcades  and  the  horizontal  mouldings  above  are  gene- 
rally plain,  but  sometimes  filled  with  trellis-work,  os 
in  Westminster  Abbey.  In  some  cases  there  arc  two 
tiers  of  galleries  over  the  lower  arcade,  os  in  the  tran- 
septs of  Y'ork  Cathedra]  ; but  sometimes,  as  in  U»e 
nave  of  the  same  Cathedral,  instead  of  galleries  the 
whole  of  the  side  walla  above  the  lower  arcade  is  oc- 
cupied by  large  windows.  Tlie  most  common  case, 
however,  is  that  in  which  there  ia  one  Irilurium,  and 
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Arcbh«e>  above  it,  within  the  lateral  vaultx  of  the  ^roined>work, 
— ® clervulorial  windows. 

The  tracery  in  the  ceiling  of  the  body  of  the  building 
became,  in  this  century,  more  intricate  than  in  the 
former ; for  the  rid|^s  of  the  lateral  vaults  not  being:  so 
high  as  that  of  the  longitudinal  vault,  the  ribs  at  the 
angles  of  the  groins  fre<]uenlly  cross  each  other  and 
aUo  theinterm^iate  ribs,  and  thus  form  many  compart- 
ments. at  all  the  angles  of  which  are  knots  of  flowers 
or  foliage.  This  kind  of  tracery  is  exhibited  in  the  vault 
of  the  nave  of  Winchester  Cathedral ; and  the  faces  of 
the  vaults  between  the  ribs  are  sometimes  ornamented 
with  trellis-work,  as  in  Lincoln  Cathedral. 

n«  lowen.  The  central  tower  was  a rectangular  building  termi- 
nating with  battlements,  and  containing  windows  on 
each  side ; in  some  examples  the  angles  of  the  tower 
were  furnished  with  pinnacles  enriched  with  sculpture, 
and  in  others  the  tower  was  crowned  by  a Infly  pyrami-' 
dal  spire.  The  two  towers,  which  were  placed  one  on 
each  side  of  (he  Western  front  of  the  nave,  were  similar 
to  that  over  the  centre  of  the  building;  that  is,  they 
either  terminated  in  battlements  and  pinnacles  or  were 
surmounted  by  spires.  In  some  eases  we  And  the  angles 
of  the  towers  plain,  in  others  (hey  are  strengthened 
by  buttresses,  plain  or  ornamented,  and  either  rectan- 
gular nr  polygonal  on  the  plan ; the  pinnacles  are 
usually  placed  only  on  the  summits  of  the  buttresses, 
but  occasionally  one  is  also  placetl  over  the  centre  of 
each  face  of  the  tower,  and  all  are  of  a conical  or  pyra. 
midal  form.  Hie  towers  are  usually  divided  into  two 
or  more  parts  by  horizontal  mouldings ; and  between 
these  are  either  windows,  or  niches  and  canopies  con- 
taining statues,  or  ranges  of  arches  standing  on  small 
pillars,  like  those  in  the  Pisan  edifices ; only  the  arches 
are  either  simply  cuspid,  or  consist  of  ■ ti^oil  formed 
by  tijree  arcs  of  circles  blending  with  each  other  in  a 
line  of  contrary  flexure.  Tlie  battlements  of  the  towers 
or  of  the  general  body  of  the  building  are  sometimes 
plain,  at  other  times  formed  of  open-work ; and  the  ex- 
terior of  the  walls,  gables,  and  buttresses  is  orna- 
mented with  canopies,  ranges  of  ornamental  arcades 
on  slender  pillars,  and  sometimes  partly  with  trellis- 
work. 

WindoiTf  The  Western  facade  of  the  building  was  ocrttpled  by 
a window  placed  over  the  doorway,  sometimes  equal  in 
breadth  to  the  whole  of  the  nave  and  reaching  to  the 
top  of  the  vault.  Tliis  and  the  other  windows  were 
divided  by  mullions  and  transoms,  the  former  generally 
dividing  into  ramifleations  near  the  upper  extremity  of 
he  window,  and  by  their  intersections  producing  a tra- 
cers representing  loops  and  foliage,  a.s  in  the  Cathedrals 
of  York  and  Carlisle.  The  rectangular  compartments 
* of  the  windows  were  filled  with  painteil  glass  represent- 
ing Apostles  Saints,  or  Kings,  llie  archetl  heads  of 
most  of  the  windows  of  this  time  were  higher  than  the 
equilateral  kind ; and  above  the  extrados,  on  the  exterior 
of  the  building,  were  pediments  in  the  form  of  curves 
of  contrary  flexure,  which,  as  well  as  the  sloping  sides 
of  the  gables,  pinnacles,  and  buttresses,  were  pr^uael) 
ornamented  with  crockets  and  crowned  by  flnials. 

Occasionally,  the  mullions  proceeded  in  rectilinear 
directions  to  the  head  of  the  window,  and  the  walls  and 
buttresses  were  ornamented  with  panels  standing  imme- 
diately over  each  other,  so  a.s  to  cause  a system  of  ver- 
tical lines  tu  appear  to  predominate  on  the  exterior  of 
Uie  edifice:  nnd  hence  Mr.  Rickman  has,  with  some 
propriety,  applied  the  denorotnalioD  of  the  PcrpendictUar 


Style  to  that  which  prevailed  in  the  latter  part  of  this.  Part  in. 
and  the  beginning  of  the  following  century.  v ■ 

Ab<Hit  the  same  time  the  circular  window,  usually 
placed  at  one  or  both  extremities  of  the  transept,  was 
increased  in  size  and  divided  into  compartments  by  ra- 
diating pillars  and  concentric  circles,  as  in  Westminster 
Abbey,  or  by  a tracery  representing  (n^ips  and  foliage 
arising  from  the  intersections  of  branching  mullions,  as 
in  the  Cathedrals  of  Winchester  and  Litchfield.  An 
elegant  circular  window  of  a similar  kind,  and  probably 
of  the  same  period,  remains  in  each  gable  of  the  Church 
of  Buildwos  Abbey,  in  Shropsliire. 

Besides  the  buildings  we  have  mentioned,  the  Con- 
ventual Church  of  St.  Augustine,  at  Bristol,  and  SL 
Stephen's  Chapel,  at  Westminster,  now  the  House  of 
Commons,  are  to  be  considered  as  among  the  best  spe- 
cimens of  the  Architecture  of  this  Age. 

In  works  erected  during  this  century,  we  find  the  first  Sii>ric*l 
examples  of  that  sculpture  which  disgraces  many  of  our  tculptare. 
noblest  buildings.  Fools,  mountebanks,  and  satirical 
rvpreseolalions  of  Monks  are  the  principal  subjects  on 
which  (his  depraved  taste  was  exercised;  and  sacred  edi- 
fices, where  every  circumstance  ahoiild  inspire  serious 
tenlimcnu,  were  the  places  chosen  to  exhibit  them.  Ac- 
cording to  Mr.Douce.  the  figures  may  have  been  intended 
to  cast  ridicule  on  certain  classes  of  men,  or  to  express 
the  mummeries  practised  at  the  Feast  of  Pools.  Hie 
same  kind  of  sculpture  was,  at  a later  period,  employed 
on  (he  under  sides  of  the  mMmret  or  tuming-aeaU  in 
some  of  our  Cathedrals. 

From  the  end  of  the  XlVih  to  the  beginning  of  the  Oetwrd 
XVIth  century  another  change  took  place  in  the  style  of  cbar«<t«riv 
Architecture.  The  arches  of  the  arcades,  doors,  and ’“*®T**** 
windows  became  much  lower  than  before ; the  upper 
part  of  each  side  was  nearly  rectilinear,  and  the  (wu  xvth  cts- 
formed  a very  obtuse  sngie  at  the  vertex.  This,  which  tary. 
wts  called  the  Tudor  arch,  though  generally,  was  not 
universally  employed,  for  the  equilateral  form  is  also  to 
be  seen  in  buildings  of  (he  same  Age. 

Hie  vaulting  in  the  roof,  like  the  arch  which  served 
for  Us  model,  became  nearly  flat  about  the  vertex,  the 
angles  of  the  groins  being  rounded,  the  spandrils  as- 
sumed (he  form  of  an  inverted  bell  cither  entirely  or  in 
part,  and  the  upper  portion  of  the  surface  marked  upon 
the  ceiling  the  whole  or  a segment  of  a circle.  The 
spandril  itself  was  covered  by  numerous  small  ribs  which 
branched  from  the  capitals  of  the  columns,  and  gave  to 
its  surface  the  appearance  of  a fan  ; and  between  those 
spandrils,  others,  ennsLstiug  of  masses  of  stone,  each 
weighing  more  than  a ton,  in  the  shape  of  inverte<l 
bells,  and  ornamented  with  fanwork.  were  pendent  from 
(he  vault.  At  the  intersections  of  the  ribs  of  the  fan- 
work.  armorial  shields  were  sculptured,  and  the  lower 
extremities  of  the  pendents  were  ornamented  with 
foliage.  The  exterior  covering  of  the  roof,  which  be- 
fore had  great  elevation,  was  now  again  reduced  very 
low  in  order  to  correspond  with  the  form  of  the  vaulted 
ceiling. 

The  vertical  mullions  of  (he  windows  proceeded  from 
the  sill  quite  to  (he  top  of  the  arched  head,  and  were 
crossed  by  transoms  freqtiently  ornamented  with  small 
battlements.  Over  the  doors  and  windows  was  gene 
rally  a horizontal,  rectilinear  moulding,  which  terminated 
on  the  vertical  sides  produced,  so  that  (he  aperture  of 
the  door  or  window  seemed  enclosed  in  a rectangular 
recess.  A horizontal  label  was  placed  a little  above  the 
top  of  the  receaa,  and  a branch  at  right  angles  to  it 
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Atcbitec-  extended  t little  wxy  down  each  tide,  where  it  terminated 
tan.  either  in  a loteim;e*foriDed  ornament,  or  in  a short 
' branch  parallel  to  the  upper  part  of  the  mouMioj^. 

In  the  bujldir^rs  of  this  A|^»  the  windows  occupy  »o 
great  a portion  of  the  walls  that,  as  Dr.  Milner  obtCTvea, 
the  whole  Church  has  the  appearance  of  a glaas'lanlem 
ratlier  than  a substantial  building. 

The  vertical  buttresses  of  this  Age  are  of  a polygonal 
form  on  the  plan ; they  rise  considerably  above  the  roof 
of  the  aisles,  and  their  faces  arc  highly  ornamented  with 
panels,  baltlemenb),  and  elegant  projecting  canopies  \ 
the  sides  of  the  flying  buUree5i«8  also  are  ornamented 
with  tasteful  perforations,  and  their  extradosses  with 
crockets  or  creeping  animals.  On  the  lops  of  the  vertical 
buttresses  uie  pinnacles,  the  profile  of  which  is  bounded 
by  curves  of  contrary  flexure  meeting  in  a point  at  the 
top ; the  faces  of  these  are  ornamented  with  a sort  uf 
network,  their  ridges  with  crockets,  and  their  apices 
with  elegant  tinials ; and,  in  fact,  every  member  of  ilia 
building  received  in  Uiia  century  the  highest  degree  uf 
enrichment  of  which  it  seems  capable.  The  principal 
examples  of  this  florid  style  are  Henry  the  Vllth'g 
Chapel,  at  Westminster,  and  King's  College  Chapel,  at 
CamlMidge ; and  it  may  be  easily  imagined  that  this 
elaborate  workmanship  could  only  be  bestowed  upon 
the  smaller  kind  of  Ecclesiastical  edifices. 

€f  the  At  the  dissolution  of  the  Monasteries  in  the  XVlth 

XVlthcca-  century,  the  la.st  change  took  place  in  Gothic  Architec* 
tury.  lure;  the  works  of  Cardinal  Wulsey  at  Oxford  and  at 
Humpton  Court  are  examples  of  the  style,  which  then 
became  common  in  Ecclesiastical  and  Palatial  buildings, 
and  even  in  private  dwellings. 

Instead  of  that  exuberance  of  ornament  which  a short 
time  before  covered  every  part  of  the  edifice,  the 
utmost  plainness  prevailed.  Ibis  was  a necessary  con- 
sequence of  (he  almost  general  employment  of  brick  and 
rubble  stone  in  building,  in  place  of  the  masonry  which 
permitted  a full  display  of  the  powers  of  the  chisel.  An 
air  uf  meanness  reigns  in  all  the  works  of  this  period, 
because  the  rude  materials  of  which  they  are  constructed 
are  incompatible  with  Uie  graces  uf  ornament.  The 
doorways  were  stUl  crowned  by  an  obtusely-pcnnled 
arch,  but  the  windows  were  rectangular  and  divided  by 
plain  muUioRS  and  transoms  i small  and  unadorned 
arched  heads  were,  however,  still  retained  over  the  lights 
or  subdivisions  of  the  windows.  As  if  to  compensate 
for  the  plainness  of  the  exterior,  the  interior  of  (he  Pala- 
tial edifices  exhibited  the  highest  luxury  of  sculpture  in 
the  marble  which  surround^  the  fire-places  and  in  the 
wood-work  of  the  apartments. 

Timber-roofs,  which  had  before  been  employed  only 
occasionally  for  covering  great  Halls  like  that  at  West- 
minster, became  common  in  (he  Churches  and  mansions 
of  this  period,  and  superseded  the  stoae-vaultlngs  of  Uie 
former  Age. 

The  Architecture  of  the  Churches  of  France  and  Ger- 
many experienced  changes  nearly  correspondiug  with 
that  uf  the  Churches  in  England  iu  the  different  periods, 
till  tile  invention  of  the  Tudor  style,  which  seems  to  be 
peculiar  to  ourselves,  for  no  examples  of  it  arc  to  be  found 
in  the  Churches  of  the  Continent.  Previously  to  that 
time,  whatever  may  be  the  differences  in  the  minor  parts 
of  Ecclesiastical  edifices,  their  general  features  cither 
indicate  a parallelism  in  the  progress  of  ideas,  or  that 
the  artists  in  one  Country  adopt^  almost  immediately 
the  variations  introduced  by  those  of  another. 

It  is  a UtUe  remarkable  that  though  the  Tudor  Archi- 


tecture was  never  adopted  on  the  Continent,  yet,  in  the  Psri  III. 
city  of  Rhodes,  tlie  ancient  Churcli  and  the  buildings  in 
the  street  of  (be  Knights,  which  catmot  be  supposed  to 
have  been  erected  at  a later  period  than  the  end  of  the 
XVth  century,  have  windows  with  obtusely-pointed 
arches  and  horizontal  labels  over  them,  like  those  in  the 
nearly  contemporary  edifices  of  England : a circumstance 
which  can  only  be  accounted  for  by  considering  them  to 
be  works  executed  under  the  influence  of  the  English 
Knights,  who.  before  the  Reformation  of  Religkm» 
formed  part  of  the  Order  then  occupying  that  island. 


CHAPTER  VIII. 

DHaUed  De$cription  of  ihe  component  ParU  of  Godkie 
EccletuiHical  Ed\fcee. 

The  general  forms  of  the  members  whi^  enter  into 
the  composition  of  Gothic  edifices  have  been  mentioned 
in  the  preceding  Chapters,  but  as  it  was  not  convenient 
then  to  describe  them  so  much  in  detail  as  is  necessary 
in  order  to  afford  a sufficient  knowledge  of  their  charac- 
ter, we  purpose  now  to  dn  so ; and  though  the  great 
variations  found  in  the  different  examples,  and  even  In 
the  same  butkling,  seem  to  render  hopeless  the  effort  to 
reduce  the  Gothic  Architecture  to  general  rules,  yet  a 
knowledge  of  the  dimensions  and  proportions  adopted 
in  the  members  of  some  of  the  principal  edifices,  wil! 
be  of  great  service  in  fixing  our  ideas  of  the  practice  of 
artists  in  the  Middle  Ages. 

Columns  with  double  shafU  were  employed  by  the  CkaUrad 
Roman  artists  in  the  later  period  of  the  Empire,  ^oe  colsaas. 
they  occur  in  some  of  the  Syrian  buildings,  and  possibly 
there  might  have  been  others  of  a more  complex  cha- 
racter then  existing  though  since  destroyed  ; but  it  was 
not  till  (he  Xllth  century  that  the  clustered  column  be- 
came general,  and  assumed  the  various  forms  which  we 
are  now  to  describe.  At  first  the  central  part  of  the 
column  wa.H  circular  or  elliptical ; four  slender  shafts 
were  applied  to  (he  circumference  at  the  extremities  of 
two  diameters,  which  were  respectively  parallel  and  per- 
pendicular to  the  length  of  the  building,  and  each  shaft 
projected  from  the  central  part  at  much  as  half  or  three- 
quarters  of  its  diameter.  Such  are  the  forms  of  scKzie  of 
the  columns  of  Salisbury  Cathedral,  and  in  that  building 
the  longest  diameter  of  the  cluster  ia  4.65  feet ; the 
height,  including  the  base  and  capital,  ia  25  feet ; and  the 
breadth  of  the  aperture  of  (be  arch  between  two  columns 
is  17  feet:  consequently  the  proportion  between  the 
diameter  uf  the  column  and  its  height  is  as  1 to  5.4. 
and  the  iiilercoiumniation  is  equal  to  3.7  diameten. 

The  heights  of  the  systems  of  mouldings  forming  the 
base  and  capital  are  equal  to  a diameter  of  one  of  the 
attached  shafts. 

In  the  nave  and  choir  of  York  Cathedral,  the  cen- 
tral part  of  the  duster  is  a square  each  side  of  which 
is  about  4 fMt  long ; at  each  angle  is  a three-quarter 
column  1.42  feet  diameter,  and  between  every  two  of 
these,  on  each  aide  of  the  square,  are  two  smaller  shafts 
of  unequal  diameter  with  small  intervals  between  them. 

The  breadth  of  the  whole  cluster  diagonally  is  8 fret « 
the  hci|ffit  of  the  shafts  at  each  of  those  angles  from 
whence  Uie  arcades  spriug  is  29  feet,  and  the  breadth  of 
the  archway  is  19  feet : consequently  the  proportion 
between  tbe  diameter  and  beiglit  of  the  column  is  as 
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Arcbittc*  1 to  8.6S,  and  the  iotercolumnialkm  la  e^^uml  to  2.37 
tqr«.  diameters.  He  bases  of  the  columns  are  of  the  Attic 
kind  standing  on  octagonal  plinths,  which  are  8.25  feet 
high,  and  are  divided  into  two  parts  by  a horizontal 
moulding ; and  the  capitals  are  ornamented  with  foliage. 
The  three  shafts  at  the  angle  next  to  the  middle  of  the 
nave  proceed  uninterruptedly  to  the  top  of  the  side  walls, 
and  support  the  ribs  of  the  groined  vaulting. 

The  great  columns  which  support  the  central  tower 
en  irregular  rhombus,  on  the  plan,  with  rentrant 
'n  two  of  the  sides.  In  these  also,  there  is  one 
Jl  at  each  of  the  four  angles,  and  the  intervals 
n them  are  occupied  by  many  smaller  ones.  But 
,>lans  of  some  of  the  clusters  in  the  transept  are 

arly  circular,  and  about  4.75  feel  diameter;  at  die 
.xtremities  of  two  diameters  which  cross  each  other  at 
right  angles,  is  a triple  shaft  with  a vertical  fillet  or 
moulding  on  the  lace  of  each;  between  these  is  a single 
shaft  with  a similar  fillet  in  front;  and  in  each  of  the 
Intervals  Is  a vertical  channel  formed  in  the  body  of  the 
pillar,  and  containing  a small  shaft  completely  detached 
from  the  pillar,  except  at  the  base  and  capital,  where  it 
is  connected  with  the  general  plinth  and  capital  of  the 
cluster. 

In  Lincoln  Cathedral  some  of  the  small  clustered 
columns  consist  of  eight  shafts  disposed  about  the  cir« 
cumfercnce  of  a circle ; the  outline  of  the  plan  of  each 
shaft  has  the  appearance  of  two  arcs  of  circles  forming 
a cusp  in  front,  usd  the  baNS,  plinths,  and  capitsls  are 
of  similar  forms.  Some  of  the  columns  in  the  nave  of 
this  Cathedral  resemble  those  in  the  nave  of  York,  but 
the  angular  shafts  are  detached  from  the  body  of  the 
column,  and  stand  in  semicircular  channels.  There  are 
others  in  the  same  line,  having  eight  three-quarter 
columns  about  the  drcuraference,  with  a verticaJ  fillet 
or  bead  in  front  of  each,  and  a semicircular  channel  or 
fluting  hetweeo  every  two.  He  shafts  at  the  angles  of 
the  cluster  are  larger  than  the  others,  and  their  heights 
are  equal  to  from  thirtysix  to  forty  times  their  dia- 
meters. 

But.  in  Westminster  Abbey  Church,  the  intervsl  be- 
tween every  two  of  the  four  secondary  shafts  is  occupied 
by  two  smaller  ones  which  are  in  contact  with  each 
other ; the  diameter  of  the  whole  is  5 feet ; the  height, 
including  the  base  and  capita),  is  31  feel;  and  the  inter- 
columnialioi)  is  14  feet ; tlie  height  of  these  shafts  it 
divided  into  three  equal  parts  by  fillets,  which,  on  some 
of  the  pillars,  surround  every  shaft  of  the  cluster,  hut, 
on  others,  appear  only  on  the  four  secondary  shafts. 
He  capitals  are  circular  or  octagonal,  and  are  without 
sculpture,  and  the  bases  stand  on  high  plinths. 

At  a liter  period,  the  clustered  columns  sssumed  s 
•till  more  complicated  character ; the  intervals  of  every 
two  of  (he  four  secondary  shafts  being  occupied  rather 
by  vertical  mouldings  than  columns;  the  plan  present- 
ing a succession  of  salient  and  rentrant  curves,  some  of 
them  simple,  otbera  forming  cusps,  consisting  either  of 
two  segments  of  circles,  or  two  curves  of  contrary  flexure. 
Such  are  the  columns  in  the  nave  of  (he  Cathedral  at 
Wells : their  diameter  is  5.85  feet ; tlieir  height  16  feet ; 
and  the  intercolumnUtions  11.75  feet  He  bases  of  tlie 
shafts  resemble  those  called  Attic,  and  stand  upon  triple 
plinths  of  circular  forms,  and  the  capitals  are  sculptured 
with  elegant  foliage.  Similar  column.<i  appear  in 
Henry  Vllth's  Chapel,  at  Westminster,  and  St  Geoige's 
Chepri,  at  Windsor. 

The  forsM  of  the  arches  in  Gothic  Csthedimls  caimot 


be  considered  aa  affording  sore  indications  of  the  Age  Put  III. 
of  their  construction,  ^micirctilar  arches  were  gene- 
rally  executed  in  the  Saxon  and  Norman  limea,  and  when 
(bey  occur,  we  seldom  hesitate  to  consider  them  as  be- 
longing to  one  or  other  of  those  periods ; nevertheless, 
several  examples  exist  in  wliich  from  an  affectation  of 
the  ancient  style,  or  from  some  other  cause,  such  arches 
have  been  executed  in  later  times.  Again,  the  obtusely- 
pointed,  or  hyperbolic  arch  is  not  known  to  have  been 
constructed  till  the  time  of  Henry  VII.,  but  in  the  inter- 
mediate Age  all  the  other  varieties  of  the  pointed  arch 
seem  to  have  been  indifferently  used.  The  high  lancet- 
headed arch  is  considered  as  that  which  immediately 
succeeded  the  Norman  kind ; yet.  in  buildings  of  the  same 
antiquity,  we  also  find  point^  arches  differing  but  little 
from  semicircles. 

Writers  on  Gothic  Architecture  are  accustomed  to  di- 
vide the  pointed  arch  into  several  diflerent  kinds.  Those 
Uie  sides  of  which  are  descrilied  with  radii  greater  than 
the  breailth  of  the  aperture,  have  the  name  of  lanctU 
head  arciftet,  and  the  radii  of  these  are  sometimes  equal 
to  two  or  Uirce  times  that  breadth  ; and  (hose,  the  railii 
of  which  arc  equal  to  (he  breadth,  are  called  equilateraU 
But  all  those,  the  radii  of  which  are  less  than  the  breadth, 
are  distinguished  by  the  names  of  arcfict  of  the  third  point, 
fbvrth  point,  &c. ; in  the  first,  (lie  radii  are  equal  to  two- 
thirds  ; in  the  second,  to  three-fourths,  of  the  span  or 
breadth  of  aperture  and  so  on : it  must  not,  however 
be  understo^  (hat  in  arches  really  constructed  It  is  pos- 
sible always  to  express  the  proportion  of  the  radii  to  the 
span  by  terms  so  simple  as  these,  for  the  artists  do  not 
seem  to  have  Kmited  their  practice  by  rules,  in  this  mem- 
ber more  than  in  others. 

He  arches  at  the  Eastern  end  of  Canterbury  Cathedral 
are  of  the  third  point,  and  this  form  seems  to  have  been 
designedly  given  them  from  taste,  for  lliey  are  in  situ- 
ations where  the  high,  lancet  figure  would  have  been 
more  simple ; since,  in  order  to  gain  the  required  height, 
the  artists  have  been  obliged  to  make  the  curvature  of 
the  sides  begin  at  a considerable  distance  above  the 
capitals  of  the  columns,  which  gives  them  in  some 
measure  the  appearance  of  the  horse-slioe  arch.  He 
importance  which  the  Architects  of  that  day  attached  to 
the  elegant  curvature  of  the  arches  is  evident  from  the 
circumstance  that  those  of  the  acutely-pointed  form  have, 
sometimes,  each  side  described  from  two  centres,  in  order 
to  produce  a greater  degree  of  curvature  on  the  hances 
than  would  be  obtained  by  one  centre.  He  Tudor  arch 
is  invariably  of  low  elevation,  (he  two  sides  forming  a 
very  obtuse  angle  at  the  vertex,  and  each  side  of  these 
is  u.^iially  supposed  to  have  been  described  from  two 
centres,  in  Henry  Vllth’s  Chapel,  at  Westminster,  the 
radii  of  the  lower  and  upper  port  of  the  intrados  are 
respectively  equal  to  0.217  and  0.845  of  the  span  ; while 
in  Sl  George's  Chapel,  at  Windsor,  (he  radii  are  U.2 
and  1.25  of  the  span,  respectively,  and  the  proportions 
differ,  perhaps,  in  every  example. 

Before  the  doorway  of  an  ancient  nunnery,  at  Rhodes, 
is  an  elliptical  arch,  above  which  is  a projecting  mass, 
like  an  oriel,  coosistiiig  of  three  sides,  with  cylinders  at 
the  angles ; the  line  of  the  arch  is  a curve  of  double 
curvature,  aa  it  projects  forward  so  as  to  be  every  where 
vertically  under  the  faces  of  the  oriel,  if  it  may  be  so 
called.  In  this  last  are  windowa,  some  of  which  have 
flat,  elliptical,  and  others  pointed  heads. 

He  general  profile  of  a pointed  arch  is  splayed  on 
each  ikto  of  the  intrados  mouldiDg,  and,  in  this  inspect. 
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Ar^httee*  it  corre^nds  with  the  plan  of  the  claxteml  column, 
ture.  >Io  nile  can  be  asHi^ned  for  the  breadth  of  the  arehivolt, 
if  it  may  be  ao  called,  but  caaea  occur  in  which,  if  we 
do  not  include  the  ueaiber>mou]din^  above  the  cxtrados. 
ills  e<)uai  to  half  the  breadth  of  the  clustered  column  from 
which  it  ^prim^,  for  the  moulding  about  two  contipjoua 
arches  sometimes  meet  over  the  middle  of  the  column  ; 
frequently,  however,  the  breadth  ia  less,  and  in  Rome 
cases  it  is  ^ater ; in  York  Cathedral,  the  extradoa> 
mouldings  of  two  adjacent  arches  are  made  to  intersect 
each  other  and  come  down  upon  the  capital  of  the  co- 
lumn in  front  of  the  interior  mouldings.  An  elevation 
of  one  of  the  arches  and  pillars  in  the  nave  of  Litchfield 
Caihetlral  is  given  at  pi.  xix.  fig.  4 ; and  of  the  arched 
gateway  at  King^s  College  Chapel,  Cambridge,  at  fig.  7, 
in  the  same  plate. 

The  omaraenU  on  the  sides  of  arches  are  a series  of 
slender  astragal  or  head-mouldings,  the  profiles  of  which 
are  sometimes  aemicirctilar,  at  other  times  ctispid.  and 
some  have  the  forms  of  cymalia,  or  curves  of  contrary 
flexure  of  various  kinds.  The  semicircular  mouldings 
have,  occasionally,  a fillet  or  rectangular  moulding  on  each 
aide,  and  sometimes  they  are  separated  by  a rectangular 
groove,  or  a circular  channel,  from  each  other.  The 
weather,  or  extrados-mouldings,  are  in  the  form  of 
cymalia,  with  a rectangular  fillet  on  the  eiterior,  and 
the  lower  extrendiyof  each  branch  rests  upon  a Norman 
head,  sometimes  of  a grotesque  cliarmcter,  or  upon  an 
animal.  In  Beverley  Minster  it  rests  on  an  angel  playing 
on  a violin,  and  the  angel  stands  on  a head  projecting 
from  the  wall  over  the  column  between  the  two  arches. 

Ranges  of  arches  standing  on  small  columns  attached 
to  the  exterior  and  interior  faces  of  walls,  which  form  so 
conspicuous  a feature  in  (he  Lombard  Architecture,  were 
adopted  in  the  Gothic  Churches  of  (he  North  of  Europe, 
but  the  arches,  instead  of  being  semicircular,  correspond 
in  form  with  those  of  the  Age  in  which  they  were  exe- 
cuted. In  the  oldest  examples  they  are  simply  cu.spid 
in  the  lancet  style,  and  these  are  often  used  with  semi- 
circular arches  in  the  same  building,  as  is  the  case  in  the 
tower  and  gable  at  (he  Western  end  of  Lincoln  Cathe- 
dral. Ill  the  interior  of  the  Chapter-house,  at  Salisbury, 
is  a range  of  such  arches  having  the  intrados  cut  in 
cinquefoil  shapes  by  segmenla  of  circles  which  meet  and 
form  rentrant  cusps,  and  the  upper  segment  has  a point 
or  salient  cusp  at  the  vertex.  The  .Abbot’s  Tower,  at 
Evesham,  and  the  focesof  the  buttresses  in  that  Church, 
are  covered  from  tep  to  bottom  with  tiers  of  cusp-hcaded, 
narrow  arches  In  trefoil  and  cinquefoil  forms.  This 
tower  was  erected  but  a short  time  before  the  Refor- 
mation. 

Sir  Christopher  Wren,  though  averse  fronn  the  Gothic 
Architecture  in  general,  and  even  censuring  its  taste 
severely,  allows  considerable  merit  to  the  pointed  arch, 
on  account  of  its  mechanical  properties ; he  observes 
that  it  can  he  raised  with  little  centreing,  it  requires  but 
light  arch  stones,  and  little  abutment  to  resist  its 
lateral  thrust  on  the  points  of  snpport.  But  with  respect 
to  its  strength.  Dr.  Young,  in  his  investigations  con- 
cerning the  strength  of  arches  generally,  published  in 
the  Tran»actionM  of  thelrUh  Academy,  has  proved  that 
when  the  radius  of  curvature  is  equal  U>  (wo-ihirds 
of  the  span,  the  strength  of  the  pointed  is  to  (hat  of  tlie 
semicircular  arch  os  0.826  to  1 ; and  when  the  radius 
is  equal  to  tbree-fuurtha  of  the  span,  the  strengths  are 
in  the  ratio  of  0.795  to  1.  Dr.  Young  also  shows  that 
(be  equilateral-pointed  arch  is  the  weakest  of  the  kind, 


and  that  the  strength  Is  increased  as  the  radius  is  less  Ptrtlll. 
or  greater  than  the  breadth  of  the  aperture. 

An  opinion  of  the  relative  strengths  of  the  dificrent 
kinds  ot*  pointed  arches,  founded  on  experiment,  might 
have  had  some  influence  in  determining  the  species  to 
be  employed  in  particular  circumstances ; for  wherever 
great  weight  was  to  be  supported  it  wa.s  usual,  at  the 
lime  of  the  first  introduction  of  the  pointed  arch,  to  con- 
struct one,  Uie  branches  of  which  were  described  from  (wo 
centres  near  each  other ; which,  consequently,  differed 
but  Utile  from  a semicircle  ; at  the  same  time  the  arches 
merely  ornamental  were  of  the  lancet  form,  very  acute 
at  the  vertex  ; a construction  probably  chosen  Irotn  some 
perception  of  its  beauty. 

Arches  rising  from  pillars  have  always  been  objected 
to,  but  those  of  the  pointed  form  rising  from  clustered 
columns,  us  in  (he  Gothic  Churches,  do  not  seem  so 
improper  as  those  in  llte  Roman  and  Saxon  edifices ; 
because  the  circular  mouldings  forming  the  ribs  of  the 
poinled  arch  appear  to  be  but  continuations  of  those 
which  constitute  the  pillar,  and  the  latter  has  the  appear- 
ance of  a bundle  of  rods  which  diverge  from  the  capital 
anti  meet  those  of  the  neighbouring  pillar  in  the  vertex 
of  the  arch;  consequently,  the  archivolt  seems  to  form 
part  of  the  pillar,  and  rather  to  be  an  ornament  than  a 
support  to  the  wall  aliove. 

It  may  also  be  observed  in  favour  of  the  pointed  arch 
that  it  ia  easily  adapted  to  any  situation  ; for  while  the 
least  irregularity  in  a semicircular  arcade  would  produce 
an  unpleasant  eflecl,  the  other,  possessing  less  unity  of 
form,  conceals  many  defects,  and  a series  of  such  arches 
admits  of  considerable  variations  from  equality  of  span 
without  exhibiting  an  appearance  of  deformity. 

In  the  ancient  crypts,  the  hemicylindrical  vaults,  by  Vwlu. 
their  intersections,  formed  diagonal  ridges,  which  were 
left  without  ornament,  but  a plain  rib,  prujecting  from 
(he  face  of  the  vault,  and  extending  from  pier  to  pier 
perpendicularly  across  it,  relieved  the  uniformity  of  the 
work.  In  the  Church  of  St.  Cross,  in  Hampshire,  the 
diagonal  ridge  is  cut  off  so  as  to  leave  a flat  face,  and 
this  is  ornamented  with  the  dmible  zig-zag,  but  (he  faces 
of  the  perpendicular  ril»  or  ertws  epringers  are  left 
plain. 

The  simple,  hemicylindrical  gvoin-vaulling  of  the  Ro- 
man and  Norman  times  seems  to  have  been  exchanged 
for  that  formed  by  the  high-ridged  vaulting  as  soon  as 
the  pointed  arch  had  superseded  the  semicircular  one ; 
and  (he  nature  of  the  vaulting  depends  so  much  upon 
that  of  the  simple  arch,  that  there  can  be  no  difficulty 
in  admitting  that  the  profile  of  the  former  would  always 
be  mode  to  correspond  with  the  latter.  In  Salisbury 
Cathedral,  riba  are  formed  at  the  diagonals  of  the  groins 
and  there  is  one  cross  spriuger  between  every  two  of 
these,  in  a vertical  plane  perpendicular  to  the  direction 
of  the  vault ; all  these  are  ornamented  with  mouldings, 
and  the  intersections  at  the  crown  are  marked  by  knots 
of  foliage.  In  Winchester  Cathedral  the  diagonal  ribs 
intersect  each  other  where  the  vertices  of  the  lateral 
vaults  meet  that  of  the  nave,  and  proceed  thence  to  the 
longitudinal  ridge  in  the  crown  of  the  latter,  at  which 
they  meet  (hose  ribs  which  are  in  a plane  perpendicular 
to  its  length.  The  upper  parts  of  the  divisions  between 
the  diagonal  and  perpendicular  ribs  are  again  divided 
by  sliort  ribs,  extending  to  the  crown  of  the  vault  and 
connected  with  the  principal  ribs  by  branohea.  Similar 
arrangemenui  of  ribs  are  formed  on  the  faces  of  the 
lateral  vaults,  and  the  intersectioos  of  (be  riba  and 
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Arrhhee*  hranches  produce  a complicated  tracery,  almost  every 
lure.  an^le  of  which  is  marked  by  a kuot  of  foUa^fc.  Over 
the  choir  of  York  Cathedra^  Uie  tracery  is  «till  more  in- 
tricate; the  lateral  vaults  have  the  same  hei|;hl  as  the 
ftcncral  longitudinui  vault  of  the  roof,  and  (he  spandril 
between  every  two  of  the  former  is  divided  into  fourteen 
triatif^ular  compartments,  on  each  side  of  the  biiilding^, 
by  three  ribs  which  sprinj^  from  the  column,  like  those 
at  Winchester,  and  by  others  which  intersect  them  in 
various  directions;  and  every  intersection  ia  marked  by 
a flower,  Tlie  kinds  of  tracery  above  descrilteit  are 
supposed  by  Sir  Christopher  Wren  to  have  been  invented 
by  the  Freemasons;  the  ribs  were  commonly  made  of 
free*stnne,  and  the  intervjls  fllled  with  li^ht  materials, 
sometimes  with  chalk. 

'Die  specimens  of  vaulting;  executed  in  the  A^cofthe 
Tudors,  and  exhibited  in  tlie  Cba(>elB  at  Westminster 
and  Cambridge,  have  been  already  described;  the  fan- 
work  ornament  and  the  pendent  spandrils,  in  which  the 
Gothic  Architecture  displays  its  richest  character,  may 
be  considered  as  beloitf;iii{i^  to  the  lost  stage  of  Archi- 
tectural luxury ; artists,  perhaps,  could  go  no  further  in 
the  indulgence  of  a taste  for  ornament,  and.  from  that 
time,  they  »eem  to  have  reverted  to  a more  simple 
style, 

l>oorwsya.  The  entrances  to  Gothic  Churches,  both  of  the  Nor- 
man and  succeeding  styles,  are  very  small  if  compared 
witli  those  of  the  Greek  and  Uoman  Tem|)les.  In  ge- 
neral, the  former  consists  of  an  aperture  terminated  by 
a semicircular  or  pointed  arch  resting  on  piers  and  pre- 
ceded by  a porch  of  a trumpet  form,  being  small  at  the 
door  an«l  increasing  in  width  towards  the  exterior  both 
at  the  si'li'S  and  crown  ; and,  in  some  cases,  the  pave- 
ment of  the  Church  ia  lower  than  the  general  level  of 
the  surrounding  grnmnd,  so  that  (he  entrance  resembles 
(hat  of  a Tomb,  an  idea  of  which  It  might  have  been 
intended  to  convey  by  that  descent.  In  some  Cathe- 
drals, as  in  (hat  of  Winchester  and  Litchfleld,  a single 
pillar  of  small  height  ia  placed  in  (he  centre  of  the  door- 
way, and  from  Us  capital  rise  two  l^ranchex,  making  with 
the  curve  on  each  side  of  the  doorway  two  pointed 
arches,  the  heads  of  which  are  included  within  that  of  the 
porch  ; each  side  of  the  entrance  is  generally  ornamented 
with  a multitude  of  slender  columns,  from  the  capitals 
of  which  stems  proceed  to  meet  those  from  the  oppcMite 
side,  at  the  vertex.  Hie  shafU  are  sometimes  plain, 
but  they  are  oAen  enriched  with  an  endless  variety  of 
sculpture,  representing  foliage  and  other  ornamental 
objects.  In  small  Churchea  the  aides  of  the  doorway 
are  merely  occupied  by  mouldings,  the  profiles  of  which 
are  concave  and  convex  curves. 

The  upper  part  of  doorways  in  the  Tudor  Age  was 
oflen  inscribed  in  a rectangolar  recess  or  panel ; a mode 
which  we  have  stated  to  have  been  practised  in  the 
Mooriah  edifices  at  a period,  probably,  not  much  an- 
terior to  that  of  its  introduction  to  this  Country. 

In  almost  every  case  (he  sides  of  pointed  arches  rise 
erpendicularly  to  the  horizon,  but  there  are  some 
uildings  in  which  those  over  doorways  or  windows  do 
not  so  ; such  arches,  which  are  very  deficient  in  elegance, 
arc  found  in  Romsey  Church  and  Winchester  Cathedral, 
and  they  seem  like  the  segments  of  pointed  arches, 
formed  by  cutting  away  some  of  the  lower  courses  of 
masonry.  The  doorway  of  Magdalen  College,  Oxford, 
is  crowned  by  a low  pointed  arch  of  the  hyperbolic  kind, 
and  this  ia  within  a rectangular  recess,  above  which  is 
a series  of  baulementa,  having  small  canopied  niches 
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conlaining  statues  in  the  faces  of  the  merlons.  Above  HI. 
the  hunccs  of  the  arch  are  armorial  bearings,  ami  on 
each  side,  from  the  exterior  of  the  recess,  springs  a 
slender  rib  of  a hyperbolic  form  ; Uie  (wo  ribs  meet  cm 
the  middle  of  the  exterior  face  of  the  liurizontal  mould- 
ings over  the  doorway,  and,  except  at  the  foot  and 
vertex,  they  stand  quite  detached  from  the  rest  of  the 
work. 

Among  the  Greeks  and  Homans,  (he  doorways  were 
made  proportional  to  the  size  of  the  building,  and  extra- 
vagantly lofty,  but  the  Gothic  Architects,  who  seem  to 
have  felt  the  impropriety  of  this  practice,  generally  made 
them  of  nearly  the  same  height  for  all  buildings,  and 
that  was  just  sufficient  fur  the  passage  of  persons  through 
llicin  ; yet,  wishing  to  give  them  a suitable  proportion 
to  the  size  of  the  building  itself,  they  contrived  an  inge- 
nious way  to  combine  both  propriety  and  proportion  by 
splaying  the  opening  in  oblique  directions  from  the  inner 
to  the  outer  face  in  the  thickness  of  the  wall ; thus  con- 
verting it  into  a |K>rch  the  sides  of  which  they  ornamented 
with  columns,  mouldings,  statues,  or  foliage,  by  which 
it  acquired  an  air  of  grandeur  and  beauty. 

Ill  the  Norman  Churches  the  windows  were  generally  WiDdo«». 
small,  and  consisted  of  narrow,  semicircular-beaded  aper- 
tures, splayed  interiorly,  and  placed  singly  in  the  sides, 
but  two  or  three  together  at  each  end  of  the  building, 
with  a small,  circular  a|H;rture  above  them  in  the  gable; 
and,  probably,  in  (he  smaller  C'hurches,  they  were  with- 
out glass.  To  (he.se  succeedetl  the  lancet-beaded  win- 
dows, which  were  •onietlmes  plain,  like  those  of  the 
Norman  kind  before  mentioned,  but  at  other  times  they 
were  decorated,  inside  and  out,  with  marble  columns, 
of  which  those  in  the  inside,  as  in  Chester  Cathedral, 
were  detached  from  the  wall;  the  proportion  between 
the  height  and  breadth  of  such  windows  is  very  various, 
hut  (tie  ratios  of  3 to  1 and  of  7 to  1 seem  to  have  been 
the  limits. 

In  buildings  of  the  Xlllth  century,  the  windows  were 
broader  in  proportion  to  their  heigfit,  and  were  divided 
into  two  apertures,  days,  or  lights,  by  a column,  or  mul- 
lk>n.  The  window  was  splayed  on  all  sides  towards  the 
interior,  and  each  aperture  was  covere<l  by  n pointed 
arch,  either  plain,  or  having  the  intrados  cut  in  trefoils 
or  cinquefoils,  and  these  were  either  simple  or  cuspid. 

Above  the  apertures,  but  within  the  exterior  arch,  was  a 
quatrefoil  inscribed  in  a circle,  or  the  mullion  diverged 
at  (op,  and  formed  three  compartments  omamented  in  a 
similar  manner.  The  window  at  the  Eastern  end  of 
Lincoln  Cathedral  is  of  this  kind,  but  its  tracery  it 
more  complex.  See  pi.  xix.  fig.  1. 

The  species  of  ornament,  which  consists  of  circles 
either  plain,  or  having  the  interior  circumference  cut  in 
tegmenta,  is  exhibited  also  in  the  heads  of  the  windows 
of  Churches  erected  in  France  during  (he  same  period, 
and  it  constitutes  the  first  step  towards  the  formation  of 
the  niore  complicated  tracery  which  succeeded  when  (he 
broad  windows  were  divided  into  three  or  more  parts  by 
muIlioDs.  For  then,  above  the  trefoil  or  cinquefoil 
heads,  which,  at  the  level  of  the  foot  of  the  arch,  termi- 
nate the  vertical  divisions,  the  mullions  branched  off  in 
curves  to  the  right  and  iefi,  and  formed,  by  (heir  meet- 
ings or  intersections,  a number  of  loops,  which  occupy 
all  (he  upper  part  of  the  windows ; the  edges  of  the 
loops  were  cut  to  form  salient  and  rentrant  cusps,  whicu 
give  to  the  loops  the  appearance  of  leaves  of  plants. 

Where  the  number  of  vertical  mullions  was  uneven,  as 
in  Worsted  Church,  and  Cawston  Church,  Norfolk,  the 
3 a 
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Ar>:fiit«c-  cetitrul  multion  divided  into  two  branches,  which  rocet- 
rure.  inff  (he  mrmidiit|;r«  on  the  curved  sides  of  the  window 
formed  with  (hem  two  pointed  arches,  and  divided  the 
upper  part  of  the  window  into  ihree  principal  compart- 
ments each  of  which  was  occupied  by  the  cuspid  loops 
furnuMl  by  the  smaller  ramiheations.  The  whole  height 
of  such  windows  exceeded  tlu'ir  hreadih  in  various  pro- 
portions. of  which  the  ratios  of  1.5  to  1 and  *2.3  to  1 
sevm  to  have  l>eeii  nearly  the  extremes.  The  style  may 
be  considered  as  Ivelnn^iii^  to  the  \lVHh  century,  and 
(he  diHerent  s^vccimcna  exhilnt  a ^cat  variety  of  design. 
See  pi.  xix.  hg.  2.  which  exhibits  (he  upper  part  of  (he 
great  Wesierii  window  in  York  ('utheilfal 

It  is  uncertain  wheiher  the  inulHons  in  windows  ori- 
ginated from  the  practice  of  placing  in  (he  middle  of 
an  aperture  a column  for  Che  support  of  its  crown,  or 
from  placing  two  tdl  and  narrow  windows  near  each 
other,  fur  the  purpose  of  obtaining  more  light  in  the 
interiivr  of  ihe  building;  in  the  latter  case  the  part  of  (he 
wail  between  the  windows,  Iwing  gradually  lessened, 
might  nUimately  become  merely  a vertical  bar.  The 
ceurt'St  sides  of  two  lancet  andies  being  siip]>or1ed  on 
such  a bar,  have  (he  appearance  of  two  branches  pro- 
ceeding from  Ihe  trunk  of  a tree  ; and.  frum  this  circum- 
stance, it  is  nut  improbable  (liat  the  idea  of  giving  to 
the  tracery  in  the  head'*  of  windows  the  appearance  of 
foliage  might  have  been  taken.  Be  this  as  it  may.  we  find 
that  in  the  Eastern  window  of  the  Church  at  Dorches- 
ter, U actually  represented  a tree,  exhibiting  the  genea- 
logy of  (he  family  uf  Jesse.  Tiie  central  nmlliun  forms 
(he  trunk,  ami.  in  place  of  (ransoms,  branches  prctceed 
from  this  (u  the  right  and  left,  and  are  oniamciiled  with 
sculptured  leaves.  Thebe  is  alno  a tmillion  of  the  same 
kind  on  each  side  of.  and  parallel  to  the  principal  one; 
each  of  the  three  divides  into  two  parts  near  (he  (op.  and 
tliese,  by  intersecting  each  other,  form  lancet  headed 
apertures,  (tie  interior  edges  uf  which  arc  cuspid.  On 
the  mullions  are  M:ulplured  statues,  and  a statue  of  the 
rt>ot  of  the  family  lies  at  the  foot  of  the  central  trunk. 
See  Britton’s  Architectural  Anttijuilie*^  vol.  x. 

But  from  the  middie  of  the  XlV'th  century  the  foliate 
tracery  was  superseded,  and  a rectilinear  division  of 
windows  seems  to  have  prevailed,  of  which  Uie  great 
pointed  window  at  iheWestcm  end  of  Winchester  Cathe- 
dral is  a striking  example.  This  extends  from  the  (op 
of  the  duurway  U>  the  crown  of  the  vault  over  Uie  nave, 
a space  etjual  to  three-fourths  of  the  height  of  the  crown 
of  tlie  vault  from  the  pavement,  and  its  breadth  is  equal 
to  that  of  (he  nave.  Twn  principal  mullions  divide  it 
into  three  equal  parts  vertically  from  top  to  bottom ; 
and.  in  the  interior,  these  mullions  being  continued 
downward,  form  the  aides  of  the  doorway  ; each  part  is 
subdivided  into  three  others  hy  smaller  vertical  mullions 
extending  to  the  curverl  sides  of  the  head,  and  these 
also  are  continued  down  to  the  pavement,  except  where 
the  doorway  interferes.  Four  horizontal  transoms  divide 
all  the  '^ce,  from  the  biittom  of  the  window  to  the 
springing  of  the  arch,  into  four  equal  part.<«.  so  that  (he 
rectangular  part  of  the  window  is  divided  into  thirty-six 
compartments,  eacli  of  which  is  terminated  by  a trefoil 
cuspid  bead.  .\i  the  level  of  the  springing  of  (he  arch, 
the  two  principal  oiulhoua  divide ; one  part  goes  up 
vertically  to  the  head  of  the  window,  the  other  goes  off 
laterally  in  a curve  to  meet  the  sides  of  (he  arch,  by 
which  are  formed  (wo  secondary  pointed  arches ; and 
all  the  compartments  in  (he  u[>p«r  part  of  (lie  window 
have  cuspid  beads  like  Uiose  below.  According  to  Mr. 


Britton,  this  window  was  eircntcd  in  the  lime  of  Bi.shup  Pan  III. 
Wykeham,  about  the  end  of  Ihe  XIVth  century. 

windows  in  the  tower  of  the  Church  of  bt.  Mary, 
at  Taiinton,  (see  pi.  xix.  hg.  3.)  may  be  considered  os 
examples  of  the  style  of  executing  them  about  ihc  middle 
of  the  Wth  century.  Some  of  these  uind<iws  hn«e 
curved  lojw  higher  than  iho^  of  the  equilateral  kind, 
hut  others  are  more  Hat.  and  seem  to  approach  the 
hyqmbolic  form,  which  prevailed  about  halfa  century 
later.  Like  the  wimlow  at  WinchcHter,  the  part  Udow 
the  springing  of  ihe  arched  head  is  divided  into  rectan- 
gular compaiimenU,  each  of  which  is  terminated  by  a 
cinquefoil,  cuspid  head ; within  (he  upper  part,  short 
upright  bars  rise  from  the  vertices  of  the  cim|urfuil 
heads,  and  every  two  are  connected  at  top  by  others 
which  meet  at  an  angle  ; from  the  verikcK  of  these  pro- 
cte<i  other  upright  burs  which  are  connectrd  in  the  same 
manlier,  atid  this  arrangement  is  continued  to  the  top  of 
the  window,  so  that  all  the  space  within  the  arch  is 
occupied  by  hexagonal  com}mrtmcnU,  every  one  of  which 
is  subdivided  into  four  .similar  hexagons. 

The  s[>ecies  of  umament  which  coni-iHts  in  an  union 
of  poiygiinni  Hgiires,  or  of  circles,  is  called  by  Mr.  Hick- 
man  (ieomeiricai  iractry  ; a term  auflicicnUy  proper  to 
di'tinguish  it  from  that  kiiui  wliich  h formed  by  curves 
of  a complex  nature. 

When  the  Tudor  arch  was  intruchiced.  the  compart- 
ments formed  by  the  mullions  and  transoms  wore  larger 
than  before,  but  the  manner  of  ornamenting  (hem  was 
nearly  the  same  as  in  the  wiiidowa  last  described.  Fi- 
nally, the  breadths  of  the  windows  became  cteater  than 
tlieir  heights,  and  the  tops  were  made  horizontal ; the 
breadth  was  then  divided  by  one  or  more  vertical  mul* 
liorui.  and  there  was  sometimes  no  traustim.  The  rect- 
angular apertures  were  either  not  nmamemed,  or  their 
upper  extremities  were  formed  with  semicircular  or 
cuspid  heads ; the  latter  were  someiimeK  of  contrary 
flexure,  and  (here  was  a loop  cusp  on  each  side,  as  in 
some  of  the  windows  of  Hampton  Court  Palace. 

The  weather,  or  hood-moulding  seems  to  have  been 
an  almost  iiaiveraal  accompaniment  to  a (iothic  arch, 
both  oil  the  exterior  and  in  the  interior  of  a building, 
and,  except  when  it  became  rectilinear  or  a curve  of 
contrary  flexure,  it*  form  corresponded  with  that  of  the 
head  of  the  aperture,  so  that,  when  Uic  latter  became 
horizontal,  the  weather-moulding  was  also  rectilinear. 

Over  a recess  in  the  peristyle  of  Diuclcsiou'a  Palace 
we  Hud  an  example  of  the  arch  of  contrary  flexure,  which, 
though  it  is,  probably,  more  modern  than  the  rest  of  the 
building.  IS  likely  to  have  been  Uie  flrei  of  iU  kind.  The 
same  species  of  arch,  and  the  rectilinear  |>edimeiits  em- 
ployed os  oniametits  above  apertures  or  recesses,  are 
very  common  in  the  Ecclesiastical  buildings  of  the  Con- 
tinent, but  whether  their  application  in  these  examples 
was  previous  or  subsequent  to  their  introduction  in  this 
Country  does  not  appear. 

A circular  aperture  is,  perhaps,  one  of  the  most  an- 
cient methods  of  obtaining  light  for  the  upper  part  of 
the  interior  of  any  building.  Tlie  Urecks  and  Ilomana, 
who  gave  rather  low  rools  to  tbeir  ediflees,  had  little 
occasion  to  make  any  aperture  in  the  tympanum  of  tlieir 
pediments;  and,  theretbre,  we  do  not  And  it  in  any  of  their 
buildings,  exc^t  in  the  interior  of  the  Palace  at  Spalatro, 
where,  on  one  side  of  the  peristyle  is  a circular  window  of 
small  dimensions  ; this  is.  prolMbly,  the  tirst  of  the  kind 
iK>w  remaining,  and  it  may  have  been  executed  at  some 
period  subsequent  to  the  erection  of  the  building.  Tbe 
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Arrhiite*  same  kind  of  a]>crture  was  formed  in  (he  Christian 
*ur*.  Churches  erected  al  Rome,  and  (hence  llie  pmclicc  may 
have  ritended  (o  those  of  Germany  and  France.  In 
England,  we  find  it  not  only  in  buildinj^  erected  sub^ 
i>equetitly  to  the  Conquest,  tut  al»o  in  (hose  of  Saxon  or 
Norman  orti^in. 

But  (he  taste  for  improvement  increasing,  the  simple 
circular  aperture  was  soon,  in  this  Country  al  least, 
changed  ibr  one  formed  by  three  or  more  segments  of 
circles  meeting  in  rentraiit  }«oii>ts,  and  constituting  what 
are  called  trefoils,  qiiati^foils,  &c. ; these  were  employed 
not  only  in  the  pediments  or  gables  of  buildings,  but  in 
the  wall  between  the  arched  lieads  of  doors  and  long 
wiiiduwa,  and  even  in  the  compartments  of  windows 
themselvcR  between  the  branches  of  the  mullions,  as  in 
Lincoln  Catlie<!ral. 

The  resemblance  of  the  circular  aperture  to  the  wheel 
of  a carriage  probably  led  to  the  practice  of  making  it 
large,  and  supporting  Us  circumference  by  bars  radiating 
from  a centre  ; this,  which  is  calleil  the  i alhrrine-U'hrti, 
is  thought  to  have  been  first  constructed  in  F'rance, 
from  whence  it  seems  to  have  been  introduced  into  Itiia 
Country  soon  after  the  Norman  style  was  superseded, 
and  an  elegant  specimen  of  it,  in  iu  simple  state,  yet 
remains  In  the  Southern  transept  of  Beverley  Minster. 
But  the  increased  size  of  the  wit^ows  in  the  next  Age  of 
Architecture  rendered  it  necessary  to  introduce  a greater 
numlwr  of  bars ; and,  as  these  might  have  beeu  either 
too  far  usumler,  or  too  much  crowried  if  they  all  extended 
from  the  centre  ttt  (he  circumference,  it  was  found  con- 
venient to  divide  the  window  into  two  by  another  circle 
concentric  with  the  first ; the  radii  of  the  interior  circle 
were  continued  to  the  circumference  of  the  exterior  one, 
and  within  the  annulus  only,  additional  bars  were  in> 
aerted  in  the  direction  of  radii.  Such  a window  as 
(his  occurs  in  the  Southern  front  of  York  Cathedral ; 
its  radii  resemble  short  columns,  (he  tops  of  which  are 
joined  by  small  arches,  and  die  centre  is  occupied  by  an 
elegant  rose. 

But  the  tracery  which  had  been  introduced  within  the 
arched  tups  of  great  windows,  was  extended  to  those 
which  were  circular,  and  we  find  the  compartments  of  the 
latter  afterward,  that  is,  in  (he  XlVth  century-,  made  to 
resemble  those  of  the  former ; and,  according  to  the  form 
assumed  by  the  ramification  of  the  bars,  the  aperture 
had  the  name  of  a rare,  or  a marigold  toindou).  In  the 
Northern  and  Southern  extremities  of  the  transept  of 
Westniinsler  Abbey  are  immense  circular  windows,  32 
feet  diomaler,  with  radiating  mullions,  each  of  which,  near 
the  exterior,  divides  into  (woparts.and  the  branches  form 
cusps,  the  vertices  of  which  are  on  the  circumference; 
between  the  principal  mullions  are  secondary  ones,  also 
in  tlie  direction  of  radii,  and  forming  cusps  at  tlieir  ex- 
tremities, ami  within  the  compartments  are  qualrefoil 
perforations.  The  great  circle  is  inscribed  in  a square, 
and  within  each  of  the  four  angles  of  the  latter  is  a large 
quatrefoil  inscribed  in  a circle.  These  windows  are  of 
later  date  than  the  part  of  the  building  in  which  they  are 
placed,  and  Mr.  Pugin  supposes  them  to  have  been 
added  in  the  time  of  Richard  11.  In  the  Western  facades 
of  the  Cathedrals  of  Notre  Dame  at  Paris  and  Rouen 
are  great  circular  windows,  in  the  centres  of  which  are 
rich  flowers,  and  between  these  and  the  circumferences 
the  aperture  is  occupied  by  narrow  loops  in  the  direc> 
tions  of  the  radii.  At  each  extrenniy  of  the  transept  of 
Lincoln  Cathedral  is  a circular  window  in  which  are 
formed  ibor  compartments  by  two  arches  of  circles,  the 


centres  of  which  are  in  the  circumference  uf  the  exterior  P»n  III. 
circle,  Jiiid  the  circumferences  touch  at  iU  centre ; in  the 
middle  of  each  of  tlicse  is  a vertical  stem  from  which 
branches  proceed  to  the  right  and  left,  and  form  loops,  the 
interior  edges  of  which  are  cut  lu  represent  circular  and 
cuspid  foliage.  The  divi.iions  of  circular  windows  some- 
times con-sist  of  an  annulus  of  quatrefoil  perforations 
inscribed  in  circles  which  are  dis^Hised  about  one  in  the 
centre  ; and  this  Itself  is  composed  of  circular  perfora- 
tions similarly  situated. 

Some  of  the  oldest  lowers  of  Churches  in  this  Country  Tower*  in4 
are  of  a cylindrical  fiirm.  pierced  with  small  apertures 
or  loop-holes  and  croivned  hy  halllemenls.  The  towers 
of  the  Norman  Churches  were  generally  square,  ending 
in  balllements,  and  perforated  by  several  tiers  of  cir- 
cular-beaded windows,  or  ornamented  with  arcades 
of  (he  same  kind,  disposed  also  in  tiers  on  the  faces 
of  the  walls.  The  tower  of  Ely  Calhednil,  which  is 
sup|Hiscd  to  have  been  built  in  the  latter  end  of  (he 
Xllth  century,  is  a decagonal  prism  divided  by  eight 
tiers  of  windows  and  arcades,  of  which  the  three  lower 
have  semicircular  heads ; Uic  others  are  formed  with 
|>ointed  or  trefoil  arches,  and  the  whole  is  crowned  by 
battlements. 

Afler  the  pointed  arch  was  introduced,  spires  were 
occasionally  employed;  but  generally  the  roofs  of  towers 
were  flat,  and  at  the  angles  were  pidn  or  ornamented 
pinnacles,  with  buttresses  for  their  support. 

As  opinions  have  been  various  concerning  the  origin 
of  the  pointed  arch,  so  have  (hey  been  also  concern- 
ing the  origin  of  the  spires  which  crown  the  lowers 
of  Churches.  Dr.  Milner  supposes  that  buttresses  which 
were  found  necessary  for  the  support  of  walls  c«>uld  not 
be  properly  finished  hut  by  forming  pinnacles  at  the  (ops; 
and  (bese  being  enlarged  became  spires : others  have  de- 
duced them  from  the  Egyptian  Obelisks,  which  they 
consider  as  merely  oroamenlal  objects ; again,  others 
derive  them  from  the  Pyramids,  which. by  allpeoplc,  have 
been  used  to  mark  the  burial  places  ol'  their  di>tinguishd 
characters ; and  they  suppo.se  them  to  have  been  applied 
to  Churches  when  the  latter  were  used  fur  the  like 
purpose.  In  England,  the  spire  is  placed  above  the 
tower,  a.s  if  it  had  been  a sulHcquent  addition,  and  not 
part  of  the  original  idea;  and.  in  fact,the  earlier  Cliurcheis 
or  those  erected  during  the  prevalence  of  the  Norman 
style,  are  merely  crowned  by  battlements  or  plain  para- 
pets, and  the  pinnacles,  which  are  sumetimes  fonn^  on 
those  buildings,  arc  invariably  of  a later  date  than  the 
building  ilsetf.  One  of  tlie  earliest  spires  known  waa 
that  of  the  old  Cathedral  ol'St.  Paul,  in  Lmdon,  which 
was  built  about  the  year  1222,  of  timber,  and  covered 
with  lead  ; many  such  were  afterwards  constnicit'd,  but 
being  often  destroyed,  they  were,  finally,  built  of  stone. 

Of  (his  material,  the  first  executed  is  that  uf  Salisbury 
Cathedral,  which  was  erccled  about  1429,  and  since 
repaired  by  Sir  Christopher  Wren.  From  tiiat  lime 
hardly  any  Ecclesiastical  edifice  was  raised  without  one, 
and  they  are  in  general  highly  oniameuied  with  sculp- 
ture. 

While  the  Pointed  Style  was  in  high  vogue,  the  lowers 
and  spires  were  extremely  lofty,  particularly  that  which 
was  placed  over  the  intersection  of  the  nave  and  tran- 
sept ; the  (op  of  the  spire  being,  in  some  eases,  as  far 
from  the  pavement  as  seven  times  the  height  of  the  roof 
of  the  Church.  The  lowers  at  the  Western  end  were  com- 
monly ornamented  with  arches  and  windows  to  corre 
spond  with  thoae  in  tlie  wall  of  the  nave  between  them, 
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ArfbiiM*  but  the  rentrftl  tower  had  oommonlj  two  tien  of  windows 
Oil  each  face,  with  the  ornaruents  about  them  belonging; 
to  the  time  of  their  erection ; generally  a pediment  in 
the  form  of  a curre  of  conlrarv  flexure,  with  crockets 
and  Bnials  as  usual.  The  merUms  of  the  battlements 
were  either  .solid  or  open,  and  a pinnacle  was  placed 
at  each  angle.  From  the  centre  of  the  tower  rose  tlw 
spire,  generally  in  the  Itirm  of  an  octagonal  pyramid, 
the  edges  of  which  were  ornamented  with  b^ses  or 
foliage;  but  the  most  remarkable  circumstance  in  the 
spire  is  its  slender  firohle;  that  of  Salisbury  C'atbeilnii 
U only  two  feet  thick  at  the  lia.se  and  nine  inebes  at  the 
summit.  It  is  worthy  of  remark  that  frequently  the 
choir  being  less  broad  ih m the  nave,  the  four  columns 
supporting  the  central  tower  are.  in  such  casca.  disposed 
■I  the  four  angles  of  a lrajH^^oid  instead  of  a m|uare; 
and  the  Northern  and  Southern  faces  of  the  tower  are 
consequently  not  parallel  to  each  other,  nor  to  the  side 
walls  of  the  building. 

A curious  specimen  of  a spire  is  that  of  the  Church 
at  Newcastle  on  T>ne,  which  is  thus  constructed;  from 
each  of  the  four  angles  of  llie  .square  tower  springs  a 
strong  rib  of  masonry  in  the  form  of  a quadrant  of  a 
circle,  and  without  a spandril ; these  meet  over  the 
centre  of  the  tower,  and  upon  the  intersection  ia  raitied 
a square  open  lantern,  crowned  by  haulements,  and 
hating  a small  pinnacle  at  each  angle;  and  from  the 
centre  of  this  rises  a lofty  pyrumidal  spire  ornamented 
with  crockets.  At  each  angle  of  the  great  tower  is  a 
slender,  iKdagonal  turret,  with  battlements  at  the  height 
of  the  vertex  of  the  arch  formed  by  the  four  riha,  and 
above  each  of  these  is  an  ornamented  pinnacle;  and  a 
smaller  turret  and  pinnacle  is  placed  Itetween  every  two 
of  these  on  the  middle  of  cacli  face  of  the  (Uiwcr.  Hie 
tower  in  said  to  have  lieen  ailded  to  the  Church  in  the 
reign  of  Henry  VI.  This  example  of  a spire  supported 
on  the  intersr-ction  of  four  open  ribs  suggested,  no 
doubt,  to  Sir  (’hrislopher  Wren  the  design  which  he  put 
in  practice  at  the  Church  of  St.  Dunstaii  in  the  East,  in 
]Lt>ndun. 

The  buttresses  attached  to  the  Norman  Churches 
have  been  already  descrilied  ; we  pur|n)se,  therefore,  in 
this  place  to  .speak  of  those  only  wliicli  were  constructed 
after  the  Pointed  Architecture  became  general ; from 
which  time  they  were  emliellishrd  with  decorations  cor- 
responding to  those  on  the  other  parts  of  the  building. 

Ill  the  ftm  period  of  that  style  of  tHiihling.  tlie  but- 
tresses were  made  of  equal  breadth  and  depth,  nearly 
from  lop  to  bottom,  and  they  tenninaled  above  in  high 
pediments  or  gables,  within  which,  on  the  face  wa.s. 
someliine.s,  a trefoil,  cuspid,  ornamental  arch  siipfiorted 
hv  two  small  pillars : such  are  the  buttre?4ses  at  Beverley 
Minster,  in  Yorkshire ; and  in  these  a rectangular  notch 
is  cut  along  each  of  the  exterior  angles  of  the  buttres.s  in 
a vertical  direction,  within  which  is  a slender  reed  co- 
lumn with  a small  base  ami  capital.  At  the  Kaslern  end 
of  Lincoln  Cathedra]  are  buttresses  similar  to  these,  hut 
more  ornametilrd  ; the  edges  of  the  gable  tops  are  de 
curaieu  with  crockets  and  finials ; on  the  face  ia  a panel 
formed  between  the  rce<l  columns  at  the  angles,  and 
lenninatcd  by  a small,  pointed  arch  near  the  top  ; ami  at 
two  places  in  the  height  are  formed  tiefoil-arch  heads 
with  a small,  rectilinear  pediment  aiovc.  Each  side  (»f 
the  buttress  is  oriiatnettlcd  in  a manner  exactly  similar 
to  the  face. 

Ill  later  buildings,  they  were  divided  horizontally  into 
several  parts,  each  on^jecting  rai»re  than  that  above  it. 


and  the  head.s  of  the  Inferior  parts  were  covered  by  small  Bh 
inclined  planes,  or  water-tables.  In  some  ca.sea  the 
upper  division  of  the  buttress  is  attached  to  the  face  of 
the  wall  by  short  ribs  only,  and  the  whole  i«  then 
ertiwned  by  an  ornamented  piniiaclr  quite  detached  from 
the  building.  The  angular  buttresses  are  not  always 
plaired  immediately  at  the  quoins  of  the  building,  hut  a 
little  way  from  tlieiii,  so  that  small  portions  of  the  walls 
appear  in  the  renlmnl  angle  formed  lietween  their  nearest 
sides.  The  vertical  buttresses  of  Henry  the  Vlllh's 
Chn|iel  at  Westminster  have  been  descrilH'd  in  s]>euk- 
ing  of  tlie  style  of  .Architecture  in  the  XVth  ceuliiry. 

Wlial  are  culled  flying,  or  arclieil  huttre^sses,  are  gene- 
rally only  of  masonry  extending  from  the  solid 
buttrcssc'i  attached  to  the  walls  of  the  aisles  to  the  upper 
part  of  the  side  walls  of  the  central  division  of  the  nave 
or  transept ; they  arc  sometimes  formed  of  simple  vous- 
.soira  without  spandrils,  and  the  extrathM  U usually  in  the 
s)ia|>e  of  a roof,  being  covered  by  two  inclined  planes 
which  meet  in  a ridge.  But  the  arched  buttresses  of 
Henry  the  Vllth's  t'hnpel  consist,  each,  of  two  double 
ribs  one  lielow  the  other ; the  inferior  nb  of  each  pair 
is  in  the  form  of  an  arch  of  a circle,  and  the  superior 
rib  of  the  lower  pair  is  rectilinear,  while  that  of  tlie 
upper  pair  is  a ctirve  concave  upward  ; the  superior  sur- 
face of  this  rib  is  oniameiuetl  will)  creeping  animals, 
seeming  to  descend  along  the  rib,  and  between  the  two 
pairs,  are  perforations  in  the  form  of  qualrefuils,  or 
loops,  inscribed  in  circles,  by  which  the  massive  appear- 
ance of  the  buttresses  is  removed  without  much  diminish- 
ing their  strength. 

Hie  earliest  pinnacles  were,  probably,  only  conical  Pianvclft. 
tenninations  at  the  lops  of  round  towers,  and  when 
afterwanls  polygonal  tuwera  were  erected,  the  pinnacles 
al>ove  them  necessarily  became  pyramids.  Along  (he 
ridges  of  these,  were  reed  mouldings,  and  they  were  fre- 
quently adorned  with  small  crockets,  as  is  the  case  with 
Home  of  (hoiie  on  Salisbury  Cathedral,  and  occasionally 
the  upper  extremity  tenninaled  in  a hnial.  The  pinnacle 
was  generally  mounted  on  a small  prism,  in  each  face  of 
which  was  an  aperture  or  a recess  terminated  by  a small 
arch, either  semicircular  or  pointed,  and  then  a rectilinear 
pediment  crowning  each  urch ; smaller  pinnacles  were 
sometimes  disposed  about  the  base  of  the  principal  one, 
and  these  were  enriched  in  a sirailorway. 

From  the  end  of  the  XI  Iih  century  pinnacles  were 
almost  always  placed  on  the  tops  of  buitrcsaes,  and  (hose 
of  Lincoln  Cathedral,  (pi.  xix.  ftg.  9.)  may  serve  as 
s|)«cimenB  of  the  manner  of  oniamenling  them.  Each 
face  of  the  buttress  is  crowned  by  a pediment  or 
gable,  the  height  of  which  is  equal  to  about  twice 
its  breadth  ; the  6gure  of  a beast  projects  forward  hnri- 
Eontally  fmm  each  of  the  lower  extremities  of  the  gable 
Slid  the  sides,  which  are  ornamented  with  cmckets.  ter- 
minated in  a ftnial.  Between  the  sides  of  the  gables,  rises 
an  octagonal  turret  with  a reed  column  at  each  angle 
and  a lofty  gable  over  each  face ; the  whole  height  of 
the  turret,  from  the  bases  of  the  gables  below  to  the 
summits  of  those  above,  is  equal  (u  about  three  times 
its  diameter,  and  the  latter  gables  arc  ornamented 
with  ftitiais  only-  I.Astly,  between  the  sides  of  these, 
rises  an  rkctagonal  pyramid  to  such  a height  that  (he  dis- 
tance of  its  apex  from  the  bases  of  the  lower  gables  is 
five  times  the  diameter  of  the  turret ; the  ridges  are  orna- 
mented with  small  scrolls,  and  the  pyramid  la  crowned 
by  an  elegant  finial. 

In  edifices,  the  towenof  which  are  very  much  enriched. 
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Awhitoc-  the  fijfure  of  • bird,  animal, or  a man  frequently  projeets 
tMw.  horixonially  to  a considcraHe  distance  from  each  anple 
of  the  lower,  and  supports  ■ square  pillar  or  small  eliia- 
tered  column  termiiiatinff  in  an  ornamented  pinnacle; 
the  whole  pillar  ia  detached  from  the  turret  or  i^rrat 
pinnacle  in  front  of  which  it  is  placed,  except  near  the 
upper  extremity,  where  it  1#  cormecled  with  it  by  a bar 
or  piece  of  upeii«work.  This  kind  of  ornament  is  exem- 
plified in  the  tower  of  St.  Mary  Ma^ialen’s  Church  at 
Taunton. 

The  form  of  the  pinnacles  employed  in  the  Tudor  Ape, 
has  been  described  in  speaking  of  the  general  style  of 
Architecture  practised  in  the  XV^ih  century.  PI.  xix. 
fig.  6,  is  an  elevation  of  o pinnacle  on  one  of  the  but- 
tresses of  Henry  the  Vllih's  Chapel  at  Westminster. 

Niches  Niches  seem  to  have  been  a late  adilition  to  Gothic 

Churches,  and  were  made,  on  the  exterior,  to  contain 
statues,  or  in  the  interior  to  contain  tombs  or  piscinas. 
The  simplest  ar.d  earliest  constructed  were  rectangular 
on  the  plan,  but  with  the  progress  of  luxury,  they  be- 
came  hexagonal  and  even  octagonal,  and  were  adonied 
with  everr  variety  of  acuiptnre.  On  the  exterior  of  the 
building  they  were  plac^  indifferently  in  the  towers, 
buttresses,  and  walls  ; and,  often,  they  were  dispuM-d  in 
horixonlal  ranges  along  llie  Western  front,  above  and  on 
each  side  of  the  doorway. 

In  front  of  the  recess  containing  a piscina,  in  Salis- 
bury Cathedral,  are  three  columns,  with  circular  ba-ses  and 
capitals,  which  support  two  pointed  arches,  the  intra- 
dosses  of  which  are  cut  to  form  trefoil  heads,  and  the  ex- 
terior of  the  recess  is  surrounded  by  a circular  moulding 
disposed  on  the  four  sides  of  a rectangle  described  on  the 
lace  of  the  wall  ; this  is  one  of  the  most  simple  forms. 
In  later  times,  the  upper  part  of  the  face  of  the  recess  was 
a pointed  arch,  the  sides  of  which  were  cut  to  form  reh- 
Irani  cusps,  the  latter  ornamented  with  foliage,  the  curves 
with  mouldings,  and  the  lower  extremities  resting  on 
single  or  clustered  columns  of  small  height.  Frequently, 
this  kind  of  fa<;ade  was  crowned  by  a pediment  with 
aides  either  rectilinear  or  in  the  form  of  enrve*  of 
trary  flexure,  and  decorated  with  the  usual  oriiuments  ; 
and  on  each  side  of  the  recess  was  a buttress  or  pillar 
terminating  in  on  ornamented  pinnacle. 

In  the  more  enriched  works,  when  the  recess  is  of  a 
polygonal  form,  the  interior  sides  are  ornamented  with 
rows  of  panelling  having  trefoil  or  other  curvilinear 
heads ; at  the  upper  part  of  the  niche  is  a canopy  pro- 
jecting iiefore  it  in  the  form  of  three  sides  of  a prism,  the 
lower  extremity  of  each  face  is  cut  in  a trefoil  or  quatre- 
foil  arch,  above  which  is  a pediment  ornamented  with 
crockets  ajid  a flnial ; and  between  these  arches,  that  is 
at  the  angles  of  the  prism,  is  a small  )unnacle  orna- 
mented as  before,  and  rising  as  high  as  the  level  of  the 
oroamenta  above  the  arches,  but  terminating  at  the  lower 
extremities  of  the  same  arches,  so  that  they  seem  sus- 
pended in  the  air.  and  resemble  the  tops  of  buttresses  or 
piers  of  which  the  lower  parts  liave  been  rOinoved.  Some- 
times the  whole  of  the  upper  extremity  of  the  canopy 
is  ornamented  with  fleurons,  and  on  the  sides  which  are 
attached  to  the  walls  are  columns,  single  or  clustered,  or 
slender  piers  ornamented  in  the  same  style  as  the  canopy 
and  interior  of  the  recess. 

Snrmn  or  Shrines  or  sacella  were  commonly  tombs  placed  hi  re- 

Tumb$.  cesset  of  the  walls  in  the  interior  of  Cathedrals,  and 
originally  they  consisted  of  plain  sarcophagi  or  coffins, 
with  liula  other  sculpture  than  the  recumbent  figure 
placed  upon  them  ; afterwards,  the  recess  was  formed 


with  an  arched  front  ornamented  with  foliage,  and  at  a Pvt  III. 
still  later  period  it  was  ciirichcrl  with  elr^anl  canopies 
executed  with  open  sculpture  or  filigree  work.  Finally, 
the  shrine  became  a splntidid  Chapel  like  that  of  Henry 
theVIIthat  Westminster. 

Bishop  Bridport’s  monument  in  Salisbury  Cathedral, 
is  a rectangular  space  in  the  body  of  the  Church.  In 
front  are  two  pointed  arches  of  the  equilateral  kind  with 
concave  and  convex  monIdingB  ; each  of  the  two  outer 
branches  rests  upon  two  small  pillars  a little  detached 
from  each  other,  with  circular  bases  and  capitals  which 
unite  together,  and  the  two  adjacent  brunches  rest  ujjon 
three  similar  pillars.  Each  aperture  is  divided  into  two, 
by  a single  pillar  of  the  same  kind  as  the  others  ; these 
a]M>rtures  are  crowned  by  siiittller,  pointed  arches  nearly 
equilateral,  and  having  the  intradosses  cut  in  trefoils 
with  cuspid  heads,  and  the  whole  of  the  spandril  be- 
tween these  and  the  exterior  arches  is  perfoniled  in  the 
form  of  a quatrcfoil  enclosed  in  a circle.  Over  lh« 
extnidos  of  each  principal  arch  i.s  a rectilinear  petliment 
with  crockets  and  finial ; and  its  lower  exlreiiulics  rest 
on  fanciful  figures  projixiitig  from  the  woll.  At  each 
extremity  of  the  front  is  a column,  with  a circular  base 
and  capital,  as  high  as  the  lops  of  the  principal  arches, 
and  al>ovc  the  capital  is  a base  surruumlerl  and  sur> 
mounted  by  foliage;  a small  adumn.  similarly  crowned, 

Rtamls  over  the  centre  columns,  on  the  face  of  the  tomb, 
above  the  meeting  of  the  adja  x*til  faces  of  the  (HHliinenia. 

On  the  face  of  the  wall  InHween.  and  on  each  side  of  the 
pediments,  arc  figures  of  Angels  and  human  beings  in 
the  act  of  arloration. 

Ill  Westminster  Abbey,  tl«e  Tomb  of  the  Countess 
Avelitie.  whf»  died  in  1*275,  is  one  of  the  earliest  s|ieci- 
mens  of  seputchml  mumitnenlH  in  the  Gotinc  style.  It 
consists  of  a sarcophagus  «iurmotinted  by  a p)ranMd8l 
canopy  ; the  front  is  divided  into  six  parts  by  graduated 
buttresses  enriched  with  criwkets  and  finialH;  in  each 
compartment  is  a small  figure  standing  within  a trefoil- 
headed  recess  under  an  angular  pediment  which  is 
ornamented  like  the  bullrc-scs,  and  within  the  atiirle 
over  each  recess  is  a circle  enclosing  a qnatrefoil.  The 
surmounting  canopy  is  supported  on  each  side  by  a pier- 
buttress,  sculptured  with  paiieileii  arches  an<l  large 
crockets  of  oak  1eave.<*.  In  the  recessed  part  or  umpa- 
num  of  the  pediment  is  a cumpamncnl  formed  by  cur- 
vilinear mouldings,  within  which  are  truces  of  an 
historical  painting;  the  under  part  of  the  pediment  is 
fonnrd  into  a grBcefully-puinted  arch  springing  fruiu  a 
small  column  at  each  angle,  and  having  its  archilrase 
studded  with  ro!>es,  and  within  this  is  a kind  of  trefoil 
arch  rising  from  the  outer  capitals  of  the  clustered  shafts 
which  susUin  the  arehivolt.  The  front  spandriis  are 
sculptured  in  mezzo  relievo  with  a vine  branch  und 
acanthus.  (Drittuii’s  Jrchitftiural  Anliquilies,  vol.  v.) 

Id  the  Grecian  Architecture  it  seems  to  have  been  an  **!»•«»■*•• 
object  of  importance  to  presene  the  horizontal  lines  of 
the  buildings  unbroken,  tii  order  to  convey  wiih  facility  th,ieciuf«.' 
to  the  mind  a perception  of  their  lengtits,  while  a truly 
vertical  line  scarcely  ap|)earM.  In  the  Gothic  Architec- 
ture, on  the  contrurv.  we  find  an  effort  constantly  made 
to  exhibit  a system  of  vertical  lines  ; this  is  evident,  not 
only  on  the  exterior  of  the  building,  where  they  are 
strongly  marked  by  numeroiiB  lofty  butire-sseH  extend- 
ing from  the  ground  to  Uie  somcnilii  of  the  walls  and 
towers,  but  also  in  the  interior,  where  slender  shafts  rise 
from  the  clustered  columns  in  the  lower  arcades,  pasa 
between  the  arches  of  the  trifnria  and  proceed  to  the 
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Arcirirc.  the  vnull,  thus  in<hcatm|;  ut  a iflnnee  (he 

mra.  M’hole  hei^hl  of  the  ecUficc.  The  of  horizontal 

lines  is,  however,  not  neglecte^l  in  the  Gothic  buildinf^. 
and  the  ranges  of  arcades  and  windows  scr\'e,  perhaps, 
sndli-ienlly  to  iinlicalc  the  extent  of  (he  edihee  in  that 
direction;  these  features  beintr  wanting  to  the  Grecian 
Temples,  the  system  of  horizontal  mouldings  along  the 
building  was,  in  them,  essentially  necessary. 

The  Hlletf  placed  nt  itiiervals  aemss  the  shaAs  cd*  (he 
Gothic  columns  are  not  an  great  either  in  height  or  pro- 
jection as  to  interfere  much  with  the  continuity  of  their 
vertical  lines,  and  they  just  serse  to  obviate  the  effect 
arising  frtjin  the  dispmporlion  of  the  height  of  the  shaft 
to  its  diameter,  by  giving  to  the  whole  the  appearance  of 
several  coliinins  placed  one  on  another. 

In  the  Grecian  Temple,  all  the  powers  of  the  artist 
were  expended  on  (he  exterior,  and  a spectator  on  enter- 
ing such  a building  would  certainly  be  disappointed  to 
find  that  so  much  magidficence  led  to  a cell  enclosed  by 
four  naked  walls.  Within  the  Gothic  Cathedral,  on  the 
contrary,  every  variety  of  feature  and  orimment  seems  to 
have  l>ecn  exhausted  ; the  ranges  of  c<iliimns.  arches, 
ami  vaults  produce,  when  seen  in  perspective,  an  appear- 
ance which  the  mind  dwells  on  with  surprise  and  plea- 
Bure  ; and  which,  jointly  with  the  richness  of  the  deco- 
ration, seems  (o  render  the  Intilding  worthy  of  the  Deity 
to  whose  service  it  isconsecmtctl. 

In  the  Middle  Ages  the  Ecclesiastics  engrosscil 
nearly  all  the  wealth,  and  it  may  be  added,  almost  all 
(he  talent  of  Europe,  With  such  means,  anrl  a dis- 
position to  increase  their  |K)wer  over  the  minds  of  men 
by  every  drcumsltmce  which  could  inspire  reverence, 
and  the  ambition  ofexcclling  each  other  in  the  splendour 
of  their  establishments,  it  is  easy  to  conceive  that  the 
energies  of  their  minds  would  be  directed  to  the  building 
and  adorning  of  their  Cathedml  or  Conventual  C'hiircfies 
with  the  highest  possible  degree  of  magnificence.  We 
arc  not,  however,  to  consider  any  of  the  great  Cathe- 
drals of  Europe  as  the  work  of  one  person,  or  even  of 
one  Age ; the  practice  seems  to  have  been  for  some 
Prelate  to  give  the  design,  and  to  execute  only  as  much 
as  was  in  his  power;  this  part  was  consecrated  and 
employed  f«>r  Divine  Service,  and  it  was  left  for  succeed- 
ing Prelates  to  carry  on  the  work  till  t(  should  be  com- 
pleted. This  accounts  for  thevuni-ty  of  style  observable 
in  different  parts  of  the  same  wlifice ; a variety  inde- 
pendent of  that  produced  by  the  rc(»air  of  such  parts  as 
became  dilapidated  by  time  or  accident ; and  oInq  for  the 
circumstance  that  many  of  our  old  Churches  are,  even 
now.  in  an  unfinished  stale;  the  Reformation  and  the 
Dissolution  of  Monasteries  having  broken  that  chain  of 
operations,  whidt  had  been  going  on  for  Agca,  before 
the  design  was  completed. 


CHAPTER  IX. 
jineieni  Indian  J rf^Ueehtrt. 

Nttiira  of  Architecture  of  India  is  worthy  of  (he  serious 

itie  Afchn  attention  of  Europeans,  both  from  its  style  and  execu- 
t»ctonl  lion,  and  we  devote  the  present  Chapter  to  a description 
Mia  '*  principal  monumeuto  of  the  Art  in  that  Country, 

which,  according  to  the  accounta  of  travellers,  abounds 
with  stu|^dou8  excavations  and  magnificent  buildings 
for  Religious  purposes,  displaying  a profuse  expenditure 
of  wealth  ami  labour. 


Frotn  the  excavated  rocks  which  have  been  discovered  P*rt  ill. 
in  that  Country,  resembling  in  form,  though  not  in  em- 
bellisitrneut,  those  of  Egypt  and  Persia,  and,  like  them, 
seeming  to  l>c  destined  li*rTombs  or  Temples,  there  has 
nriseii  an  opinion  that  (hey  have  claims  to  an  antiquity 
at  least  equal  lo  that  of  the  Egyptian  work*.  These 
claims,  however,  are  imsupporteri  by  any  Historical  evi- 
dence like  that  which  we  imssess  in  favour  of  (he  .Archi- 
tecture of  Egypt.  \\c  are  utterly  ignoranl  of  the  time  of 
(he  fbrmatiim  of  any  one  of  the  excavations,  and  (here 
are  many  circumstances  which  justify  an  opinion  that 
none  of  them  ere  much  more  ancient  than  (he  period  of 
the  eompiest  of  the  Country  by  (he  Mohammedans, 
which  took  place  during  and  after  tlic  .\lth  century. 

The  Temples  raised  from  the  ground  are,  with  great 
probability.  retWrerl  to  a still  later  periml ; and  it  is  from 
these  circiimslauce*t  that  we  think  it  proper  to  iu(rr>duc« 
the  account  of  Indian  Architecture  in  (his  luirt  of  tiu 
Work, 

Of  the  excavations,  the  most  magnificent  are  those  at 
Adjnntah  or  Nizauiabad,  and  Klora  in  the  Khondesli , 
and  those  in  the  Islands  of  Elephama  and  SaUetle  neat 
Bomhay. 

'fhe  caves  at  Adjuntah,  which  were  visited  hy  Lieu-  si 
tenant  Alexander  in  IH24,  are  described  by  that  gentle-  ^*lj®***^ 
man  nearly  in  the  foiiowiug  manner.  They  are  disposed 
in  series  rising  grmilually  above  each  other,  u(  the  ter- 
mination of  a glen  remarkable  for  picturesque  beauty, 
and  arc  excavated  in  horizontal  strata  of  greywacke 
with  imbeddeil  portions  of  quartz;  the  lower  cave  is 
almut  40  or  50  feet  aljove  the  rivulet  Nullah,  on  the 
Northern  face  of  a ridge  of  hills;  those  of  the  centre 
are  about  150  teel  from  the  stream ; and  the  most  re- 
mote is  in  the  \iciuily  of  a bluff  ruck  of  200  feet  eleva- 
tion. llicse  stupendous  remains  of  antiquity  and  Art 
are  mostly  formed  with  low  roofs  support^  by  maasive 
pillars  having  cuahiniied  or  globular  capitals  which  have 
received  but  liule  ornament  from  the  chisel.  In  many 
of  the  caves  are  paintings  in  fresco  representing  tlie 
dressea,  habits  of  life,  pursuits  and  general  features  of 
the  Jains,  the  crisp-haired  Aborigines  of  India,  who, 
according  to  tradition,  were  driven  from  thence  ufterthe 
introduction  of  RrahmaniKm. 

The  principal  cave,  forming  (lie  grand  Temple,  is  et 
about  1 50  feet  from  (he  bed  of  the  Nullah.  On  the  face 
of  the  hill,  juugie  and  brushwood  surround  the  enlmnce 
which  is  very  striking,  having  in  the  centre  an  arch  of 
the  horse-shoe  form,  with  a colossal  Jainter  10  or  12  feet 
high  on  either  side.  In  the  interior  is  a well-lighted  hall, 
about  25  feet  higli,  the  roof  of  which  is  of  a form  nearly 
semicircular  without  ribs  of  any  sort,  and  supported  by 
hexagonal  pillars  which,  as  well  as  the  cutablature.  are 
unomamented.  Opposite  to  the  entrance,  and  about  SO 
feet  from  it,  is  what  has  been  supposed  to  be  a circular 
Temple,  but  which  Mr.  Alexander  considers  as  a ros- 
trum merely,  from  which  the  Priests  of  Boodh  recited 
prayers  in  public ; it  is  a hemisphere  of  solid  stone, 
resting  on  a pede.<dal  something  larger  than  itself,  and 
Bunnounled  by  a square  block,  resembling  the  capital  of 
a pillar.  Some  of  these  excavations,  he  suppotM^s,  were 
converted  by  the  Portuguese  into  places  of  worship ; and 
adjoining  the  large  cave  are  several  cells  furnished  willi 
stone  bed-places,  and  seeming  to  have  been  the  abodes 
of  devotees. 

The  other  caves,  which  are  all  flat-roofed,  are  in  good 
preservation,  and  one  of  them  consiata  of  two  tiers  of 
excavated  rock,  to  one  of  which  are  fluted  pilasters. 
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ArchiiM  The  paintin^r*  in  many  of  the  caves  represent  battles 
tur«,  0t3ci  hunting  »ccne»,  in  which  the  elcpbahU  and  bor«ea 
are  well  executed  ; and  there  is  wlmt  seems  a represen- 
tation of  a 2odiac,  not,  however,  resembling  lliat  at 
Tentyris  in  Epjpt. 

The  cavcM  of  Ktoaa  hare  been  fully  described  in  our 
tf(*ce//anroui  Division.  A front  view  of  tndra-tub'k^  is 
given  in  pi.  xxi. 

According  to  information  given  to  Sir  C.  W.  Malet, 
the  works  at  Elora  were  executed  about  a.  d.  900,  by 
Elloo.  the  Rajah  of  Ellichpijur,  who  at  (hat  time  is  said 
to  have  built  the  town ; but  it  is  evident  that  no  de- 
pendence can  be  placed  upon  an  account  which  is 
unsupported  by  any  inscription  or  other  Hiatoiical  do- 
cument. The  late  Dr.  llvber,  Biidiop  of  Calcutta,  re- 
marks that  the  excavations  are  not  mealioned.  even 
incidentally,  in  any  Sanscrit  manuscript,  and  that 
the  Images  they  contain  are  the  same  that  are  now 
worshipped  in  every  part  of  fnilia;  and  his  Lordship 
concludes  that  they  have  been  fumied  in  a lime  of 
Peace,  under  a Hindoo  Prince;  therefore,  either  l>efore 
the  first  Afghan  Conquest,  which  took  place  in  the 
Xlllth  century,  or  sul^quently, during  the  recovered 
independence  of  that  part  of  Khandei^h  and  (he  Dekan. 

siCarli,  Excavations  similar  to  those  at  Klora  exist  at  C'arii 
on  the  neighbouring  coast;  (he  roof  of  one  of  the  latter, 
like  (hat  of  Biskiirmo.  is  in  (he  form  of  a Gothic  vault ; 
but  (he  ribs,  instead  of  l>eiiig  of  stone,  arc  formed  of 
(cak-wood.  and  are  attached  to  the  n>ck  by  wooden  pins. 

Pj^  At  Klephania  is  a grand  Temple  excavaled  in  the 

(i(iar<4  rock.  120  feet  square  on  the  plan  and  18  l^l  high,  and 

having  n flat  roof  supported  by  four  rows  of  columns. 
The  columns  are  about  9 feet  high,  formed  like  balusters, 
and  covered  with  vertical  channels  ; they  are  supported 
on  pedestals,  the  height  of  which  ia  about  two-thirds  of 
that  of  the  columns.  Above  each  capital  is  a block,  on 
which  rests  a horizontal  architrave  of  stone  extending 
along  (he  tops  of  the  culmnns  in  each  row.  Along  Uie 
sides  of  the  cavern  are  forty  or  fifty  colossal  statues, 
from  12  to  15  feet  high,  attached  to  the  rock;  some 
with  pyramidal  helmets,  and  others  with  crowns;  some 
with  four  hands  and  others  with  six.  At  the  Western  end 
of  (he  caveni  is  a dark  recess  *20  feet  square,  which  is 
entered  by  four  d(K>rs,  and  there  are  two  gigantic  figures 
at  each  door ; this  recess  ia  without  ornament,  but  there 
is  an  altar  in  the  centre. 

•t  CtBiriA  Excavations  similar  to  tho«ie  at  Elura  and  Elepliania 
have  also  been  made  at  Canarah,  in  the  Island  of  8al- 
sette,  near  Bombay.  The  front  of  thcAe  is  formed  by 
cutting  away  one  side  of  (he  rt»ck  as  before,  and  there 
are  four  stories  of  galleries,  containing  in  all  three  hun- 
dred apartments.  Before  (he  entrance  to  the  principal 
Temple.  U a portico  with  columns;  the  length  of  the 
Interior  of  the  Temple  is  84  tee(,  and  its  breadth  46  feet , 
its  roof  U vaulted,  and  the  height  is  40  ieet  from  the 
innund  to  the  top  of  the  arch.  The  vault  U supported  by 
thirty-five  octagonal  pillars,  each  five  feet  in  diameter, 
and  their  bases  and  capitals  are  formed  ol  elephants, 
horses,  and  tigers.  Round  Uic  walls  arc  two  rows  of 
cavities  for  lomps;  at  the  liirther  end  is  an  altar  27  feet 
high  and  20  feel  in  diameter,  and  over  it  is  a dome- vault 
cut  out  of  the  rock.  The  excavations  are  filled  with 
Idols,  and  the  walls  are  covered  with  sculpture  repre- 
senting men.  women,  elephants,  horses,  and  Hons. 

Having  rlescribed  the  pnucipal  Temples  formed  in 
India  by  excavating  rocks,  we  are  next  to  mention 
•oine  of  those  which  have  been  constructed  of  masonry ; 


and  in  these  we  shall  fiml  proofs  that  the  Art  of  Build-  part  ill. 
ing,  as  well  as  of  Sculpture,  has  long  been  cultivated 
with  success  in  that  part  of  Asia. 

At  Chillambaram,  on  the  coast  of  the  Carnatic,  is  Temple  at 
a cluster  of  pagodas  within  a rectangular  space,  1332  ChillsmbA- 
feei  long  and  936  feel  wide,  enclosed  by  a wall  30 
feet  high  and  7 feet  thick ; on  each  of  the  four  sides 
of  the  wall  is  an  entrance  which  is  covered  by  a richly 
adorned  pyramid.  This  general  enclosure  includes 
four  particular  ones,  ot‘  which  that  in  Uic  centre  con- 
tains  a piscina,  or  basin  for  purification,  surrounded 
by  a colonnade  and  by  steps  to  descend  to  the  water ; the 
second,  which  is  on  the  Kouthern  side,  forms  u cloister, 
in  the  midst  of  which  are  three  contiguous  Temples, 
calletl  Chaheiy  which  are  lighted  only  by  their  doors,  or 
by  lamps : the  third,  which  ia  on  tJie  West,  forms  also 
a cloister,  and  in  the  midst  is  an  open  {>ortico  supported 
by  one  hundred  columns,  bearing  a roof  formed  of  great 
stones,  like  those  in  the  roofs  of  Egyptian  buildings: 

(he  fourth,  which  joins  the  lust,  is  a square  court  con- 
taining a Temple,  and  a piscina  called  the  Stream  of 
Eternal  Joy.  In  front  of  this  Tem|>le  U a |iortico  of 
thirty-six  columns  disported  in  four  pnrallei  rows : the 
breadth  of  the  centrul  interval  is  double  that  of  the 
others,  and  in  the  midst  of  it  is  a plutlorm.  on  which  is 
placed  a statue  Ilf  the  Bull  Nundee.  The  Temple  itself  is 
filled  with  sculpture,  but  it  receives  no  light  except  from 
lamps,  which  are  carefully  kept  burning. 

Ou  the  Euslcni  .side  of  the  central  enclosure  U a mag- 
nificent Temple  raised  on  an  elevated  pltuibrin  224  feet 
long  and  64  feet  wide,  ami  in  front  is  a |K>rlico  consisting 
of  a ihouMiud  cniumns  of  blue  granite  ; at  the  extremity 
of  lhi>>  portico  is  a square  vestibule  with  four  portals,  the 
middle  one  of  which  leads  to  the  Sanctuary,  called  iVVr^a 
or  the  Temple  of  Joy  and  Eternity,  at  the  extre- 
mity of  which  is  the  altar.  The  Temple  is  covered  with 
sculpture,  representing  all  the  Divinities  of  India.  .\t 
each  side  of  the  door  of  the  NeHa  Chahti  is  a highiy-onm- 
mented  pilaster,  (see  pi.  xxi.)  but  the  greatest  curiosity 
in  the  'I'etnple  is  uii  immense  ehaiu  of  granite  cut  from 
the  rock  ; it  is  atloched  to  the  pihisters,  and  is  supported 
at  four  other  poiiita  in  the  face  of  the  rock  so  as  to  hang 
between  them  in  festoons  ; each  link  is  about  three  feet 
long,  and  the  length  of  the  whole  chain  is  146  feet. 

Similar  sluue  chain.<i  are  frequcul  in  other  iiarls  of 
India. 

The  pyramids,  which  are  placed  over  the  entrances  of 
the  exterior  enclosure,  are  farmed  on  rectangular  bases, 
ami  consist  of  severnl  floors ; a passage  is  made 
througli  them  on  the  level  of  the  ground,  and  on  one 
side  of  this  are  the  steps  which  lead  to  the  floors  al>ove. 

One  of  these  pyramids,  represented  in  pi.  xxi.,  is  160 
feet  high,^  and  composed  of  a atone  basement  having 
(WO  open  galleries,  one  above  another,  with  pilasters 
in  front,  standing  upon  and  supporting  sculptured 
mouldings.  Above  these  are  seven  floors,  each  of  which 
is  ornamented  with  boa-reliefs  made  of  baked  earth  ou  a 
ground  of  white  cement,  and  with  little  niches  in  the  form 
of  shells  elegantly  formed  to  receive  lamps.  Coussin, 

Du  O'eniv  dt  l'ArthUt<i\in, 

At  Juggernaut,  on  the  coast  of  Orissa,  about  300^-lvffctr 
miles  from  Calcutta,  are  three  great  Temples  or  Pagodas, 
each  surrounded  by  a wall  composed  of  great  stones 
deposited  without  cement  At  the  entrance  of  the  prin* 

* ill  0«r  DivinoM,  ad  *,  (.'hi(XAMB\kav,  vte 

piveti  Lord  VAlcntt«'«  sdmewurenrat,  122  feet,  wbkto  ic,  probvbif, 
the  more  correct  of  ih«  two. 
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cipal  Temple  is  a pyramid  344  feet  high,  coverts!  with 
Actdpuire.  The  Temple  itself  is  built  uf  immrn!»e  blacks 
of  gruiiite,  and  the  foundations  are  laid  in  the  natural 
rock. 

One  of  (he  largest  of  these  Temples  at  present  known 
18  situated  at  Seringham,  a small  Island  near  Triehino* 
poly,  on  (he  coast  of  Coromandel ; it  is  contained  within 
seven  square  enclosures,  350  feetdisunt  from  each  other ; 
the  outer  walls  on  each  side  of  (he  square  being  one  mile 
long,  25  feet  high,  atnl  4 feet  thick.  On  each  front  there 
is  a gale,  and  that  on  the  Southern  side  ia  odotacd 
with  pillars,  several  of  which  consist  of  single  stones  33 
feet  long  and  5 feet  in  diameter. 

In  a branch  of  tlie  Caucasian  mountains,  between 
Bahlac  and  Cabul,  arc  the  remains  of  the  ancient  city 
of  Bumiyan,  consisting  chiefly  of  apartments  and  re- 
cesses cut  out  of  the  rock,  and  adorned  with  niches  and 
carved  wurk ; some  of  them,  on  account  of  their  great 
dimensions,  are  supposed  to  have  been  Temples.  On 
the  summit  of  a conical  hili  are  the  remains  of  a Palace 
of  the  ancient  Kings  of  this  part  of  (he  Country,  and 
round  it  are  (he  ruins  of  sevend  biiiidiRgs  executed  in 
masonry.  This  city  was  destroyed  by  (Jenghix  Khun ; 
therefore,  the  excavations  must  have  been  made  bchirc 
hU  time,  and,  probably,  while  the  city  was  in  the  hainls 
of  the  Tartarian  Princes  of  Persia.  Atwtu:  Resrarc/us^ 
vol.  vi. 

On  reviewing  the  examples  which  have  been  de- 
scribed, we  shall  And  that  the  resemhlai»ce  of  the  ancient 
Indian  Architecture  to  that  of  Egypt,  with  which 
it  has  been  frequently  compared,  consists  only  in  a few 
general  circumstances.  In  ImUi  Countries, Temples  have 
been  excavated  in  mountains  of  stone,  and  the  designs 
do  not  seem  to  have  been  subject  to  any  system  of  pro- 
portions: the  Indian  columns  are  rectangular,  polygonal, 
or  circular,  some  are  large  at  bottom  and  diminish  up- 
wards. while  others  arc  slender  at  bottom  and  thick 
above,  in  which  respects  they  have  certainly  some  aimi* 
larity  to  the  columns  of  Egypt-  But  if  we  descend  to 
the  particular  forms,  we  shall  flud  such  difTerenccs  in  the 
works  of  the  two  people  as  to  render  the  fact  of  the  de- 
rivation of  one  style  from  the  other  extremely  doubtful. 
In  Egypt,  the  greatest  solidity  and  simplicity  prevailed; 
while,  in  India,  as  much  lightness  was  given  to  the  sup- 
ports as  is  consistent  with  the  mass  they  have  to  bear ; 


and  (he  exteriors  of  the  edifices  are  adorned  with  ela-  Pan  III. 
borate  sculptures  in  relief.  The  statues  of  Egypt  and 
India  are  eipially  colossal,  hut  the  diflerenccs  between 
them  in  respect  uf  figure,  position,  and  costume,  will 
not  permit  us  to  consider  them  as  emanating  from  a 
common  source;  and  though  tlie  frequent  introduction 
of  the  lotus-leaf  into  Indian  Sculpture  may  appear  to 
ulfurd  an  argument  in  favour  of  (hat  opinion,  because 
that  plant  is  one  of  the  ornaments  must  generully  exhi- 
bited in  £gy]Hian  works ; yet  much  stress  ought  not, 
perhaps,  to  Im  laid  on  (his  circumstance,  since  the  lotus 
abounds  equally  in  Egypt  and  Indio,  and  might  have 
been  chosen  by  the  artists  of  both  nations  as  an  appro- 
priate subject  for  the  chisel. 

It  has  been  observed  by  a late  author  that  we  And 
examples  of  (he  use  of  arches  in  India,  and  even  con- 
structions indicating  that  the  feature  originated  in  that 
C oiinlry ; hy  arches,  here,  no  doubt,  are  meant  those 
horixoDlal  courses  masonry  overhanging  each  other 
and  meeting  at  the  top  over  the  middle  of  the  interval 
of  the  piers ; hut  while  we  are  ignorant  of  (lie  date  of 
the  erection  of  any  such  arch  in  India,  it  will  be  un- 
necessary to  suppose  that  the  Egyptians  or  Greeks, 
who  employed  similar  constructions,  were  indebted  to 
the  Indians  for  the  first  idea  of  them,  since  their  sim- 
plicity U such  that  they  could  hardly  fail  to  present 
themselves  to  the  mind  of  a builder  in  any  nation,  even 
in  the  infancy  of  the  Art. 

In  hia  observations  on  the  general  opinion  of  the  great 
antiquity  of  the  Indian  Architecture,  the  Bishop  of  Cal- 
cutta remarks  that  (here  Is  o complex  impression  made 
on  us  by  the  sight  of  ediAces  so  distant  fr4>m  our  own 
Country,  and  so  unlike  what  we  have  seen  there,  which 
makes  us  think  them  more  ancient  than  they  really  are. 

The  Armest  masonry  of  India  is  sorely  tried  by  the  al- 
ternate influence  of  a pulverizing  sun,  and  a continued 
three  montlui’  rain.  The  wild  flg-tree,  which  it  is  a sin 
for  a Hindoo  to  root  out,  sows  its  seeds  and  Axes  its 
roola  in  (he  joints  of  arches ; in  a few  years  it  increases 
Uie  antique  appearance,  and  brings  on  certain  destruc 
(ion.  At  Benares,  the  principal  Temple  appears  sv 
venerable  that  one  might  suppose  it  to  have  stood  un 
altered  since  the  lime  of  the  Treta  Yug ; yet  it  is  certain 
that  it  was  built  since  the  reign  of  Auning  Zebe,  who 
was  contemporary  with  Charles  II.  in  England. 
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MODERN  ARCHITECTURE. 


Architcc* 


CHAPTER  I. 

of  Roman  Archiltctnre  in  Italy. 


v*fiabiii{y  It  has  Wen  the  fate  of  every  invention  of  Uie  human 
uf  Tt4t»  ia  mind  which  depends  on  Taste,  to  be  cherished  al  first  as 
Aft-ltitec-  a novelty,  to  he  pursued  for  a time  ardently  to  the  ex- 
elusion  of  all  other  nwides,  to  be  cultivated  till  It  has 
acquired  all  the  embellishment  of  which  it  seems  capa> 
ble,  aiKl  then,  to  be  abandoned  for  some  new  form.  This, 
in  its  turn,  passes  throu^  the  dilferent  sta(!:cs  of  refine^ 
ment,  and,  tinally,  fftves  place  either  to  a third  mode,  or  to 
some  moflilication  of  those  which  preceded  it  Such  has 
been  the  otecM  iih  the  Greek  Architecture,  which  having 
been  overloaded  with  (iniamenl  by  the  Romans,  jr&ve 
way  to  the  more  simple  style  employed  by  the  Saxons 
or  Normans:  from  this  arose  the  Florid  Gothic,  which, 
when  it  admitted  no  further  enrichment,  ceasctl  to  be 
the  prevailin(e  Taste  of  the  A^e,  and  ^ave  way  once 
more  to  the  chaster  styles  of  Greece  and  Rome. 
CftMoftbs  llic  capture  of  Constantinople  by  Mohammed  I (.,  in 
reioslof  duced  the  artists  and  men  of  leamtnp^  who  liiul  hitherto 
sreleoi  Ar-  he,.„  patronized  in  the  Court  of  the  successors  of  Con- 
lu?^'**^**  employment  amons:  the  Nations  in  the 

West  of  Europe  ; and  hence  the  Language  and  Lilera' 
lure  of  ancient  Greece  were  introduced  and  became  ob« 
jecU  of  study  in  that  part  of  the  World.  The  compara* 
tive  freedom  then  enjoyed  in  the  cities  of  Italy,  which  by 
commerce  had  acquired  wealth  and  importance,  elevating 
a great  portion  of  mankind  above  the  state  of  vassalage 
and  ignorance, in  which  they  had  hillierto  been  lield.  gave 
them  a relish  for  Science,  Literature,  and  Art.  A natural 
desire  to  possess  private  dwellings  constructed  with 
elegance,  might  operate  powerfully  to  introduce  an  in- 
quiry  into  the  principles  of  Architecture;  and  as,  during 
the  prevalence  of  the  Gothic  systems  of  building,  edifices 
for  Civil  and  domestic  purposes  had  been  much  neg^ 
lected,  ail  the  energies  of  (he  artists  being  exhausted 
upon  Ecclesiastical  and  Military  structures,  men  might 
begin  to  look  to  the  remaining  buildings  of  ancient 
Rome,  and  to  the  writings  of  Vitr^ivius.  for  rules  to 
guide  them  in  their  constructions.  This  would  naturally 
give  rise  In  an  imitation  of  the  Roman  style  in  their  Civil 
and  Ecclesiastical  edifices.  Greece  being  at  that  time  in 
the  possession  of  the  Turks,  the  Italian  Artists  may  have 
had  few  opportunities  of  contemplating  the  splendid 
examples  of  Art  then  existing  in  g<»od  preservation  in 
that  Country ; and,  oven  if  these  had  been  more  acces- 
sible. their  deficiency  in  Taste  would  not  have  permitted 
them  to  execute  any  thing  comparable  to  the  produc- 
tions of  that  School  of  Architecture. 

Tital  which  ceases  to  be  the  favourite  mode  soon  be- 
comes despised,  and,  accordingly,  in  the  Worica  of  most 
vot.  V.  378 


of  the  writers  who  treated  of  Architecture  afier  the  revival  Pwt  IV. 
of  the  Roman  style,  we  find  expressions  of  contempt 
unsparingly  lavished  on  that  whicti  for  five  centuries  had  Ar* 
been  cultivated  with  so  much  ardour.  The  Italian 
writers  stigmatize  the  Tedescan  style  a.s  barbarous.  **" 

In  England,  Sir  Henry  Wotlon,  speaking  of  the 
pointed  arch,  which  is  one  of  its  dhUinguiahintt  cha 
racteriHtics,  says,  that  '*frotxi  its  weakness  and  want 
of  beauty  it  ought  to  be  abandoned  to  its  inventors 
the  Goths  and  Lombards,  with  the  other  relics  of  a 
barbarous  Age,'*  And  in  Sir  Christopher  Wren's  Pa- 
renialia.  the  Gothic  Architecture  is  described  as  con- 
sisting of  "an  unreasonable  thickness  of  walls,  with 
clumsy  buttresses  and  towers,  and  .sharp-pointed 
arclies;  doors  and  other  apertures  without  proportion  ; 
nonsensical  insertion  of  various  marbles  impertinently 
placed  ; turrets  and  pinnacles  thickly  set  with  monkeys 
and  chimeras it  is  added  that  **  abundance  of  busy 
work  and  other  incongruities  dissipate  and  break  the 
angles  of  the  sight,  and  so  confound  it  (hat  one  cannot 
con.sider  with  any  steadiness  where  to  begin  or  end ; 
taking  off  from  that  noble  airof  grandeur,  that  bold  and 
graceful  manner,  which  the  Ancients  had  so  well  and 
judiciously  established." 

A peculiar  diiqrositioQ  and  style  prevailed  in  the  Style otttic 
houses  of  the  Nobility  of  Venice  from  an  early  period. 

In  the  lower  part  a grand  and  simple  substruction  rises  I]?***** 
from  the  water,  and  above  this  the  fa^des  are  of  various  **°'^*' 
styles  of  Architecture,  some  resembling  the  Saracenic, 
others  the  works  of  a later  Age.  A hall  extended  from 
front  to  rear,  quite  through  the  building ; on  all  the  prin- 
cipal floors,  and  on  each  side  of  (he  hall,  were  the  dwell- 
ing apartments.  In  the  oldest  buildings  the  centre  of 
the  fa^e  was  occupied  by  one  or  more  tiers  of  bal 
coniea  ornamented  with  small  pillars  and  arches  in  va- 
rious ways.  Tlie  latter  were  either  semicircular  or 
pointed,  and  frequently  were  formed  hyeurvesof  con- 
trary flexure ; sometimes  in  the  same  building  were 
rows  of  intersecting  semicircular  and  pointed  ardias, 
and  within  the  ititerseclioos  were  trefoil  ornamenta.  On 
the  riglu  and  left  of  the  centre  of  the  facade  were  two 
windows  on  each  floor,  with  a wide  pier  between  them, 
and  these  windows  always  looked  over  a canal. 

The  fa^e  of  the  Padace  of  the  Doge,  which  is  one 
uf  the  edifices  built  in  (he  Saracenic  manner,  is  com-  PsUcr. 
posed  of  tliree  stories : the  lower  one  is  an  arcade  con- 
sisting of  eighteen  simply  pointed  arches,  springing 
from  thick  and  dwarflsh  columns ; above  thb  is  an  open 
gallery,  in  front  of  which  are  thirty-six  small  pointed 
arches  of  contrary  flexure,  having  the  intrados  cut  in  a 
trefoil  shape,  and  (here  is  an  open  <]uatrefoil  inscribed 
in  a circle  in  the  .spandrtls.  The  height  of  these  two 
tiers  of  arches  is  equal  to  about  half  the  whole  height 
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A'>-htu«>  of  the  building^,  and  in  the  centre  of  the  upper  arcade  is 
a large  balcony  haring  in  front  one  point^  arch  sup> 
*^''**^  port^  on  columnK  wiih  labemacle-work  al>ove  and  pin* 
nacles  at  the  sides.  Over  this  arch  is  an  Attic,  orna- 
mented with  sculpitire  and  crowned  by  a statue.  The 
whole  facade  to  the  right  and  left  of  the  imlcutiy  is  harmed 
of  masonry  jointed  diagonally,  which  gives  it  an  appear- 
ance of  Ircllis-work  ; and  in  this  part,  are  aix  large  win- 
dows with  pointed  beads.  The  cornice  of  the  whole 
building  is  horizontal,  and  terminated  by  a battlement  of 
open*work.  Several  buildings  of  a similar  character 
exist  at  Venice;  theit  style  seems  to  be  com]>oundcd  of 
the  Lombard,  Mo<'ri?>h,  and  Tcdcscan^Golhic. 

The  C«(h<h  The  spirit  which  dictated  the  style  of  the  Cathedrals 
dral  0i  S(.  at  Pisa,  Orvietta,  and  other  places  in  Italy,  continued 
to  influence  the  artist.s  of  that  Country  till  they  re» 
turned  ^ the  Classic  Architecture  of  the  Ancients ; 
and,  consi)!Lring  those  works  as  mudifled  cupiea  of  the 
more  ancient  Basilican  Churches,  we  conclude  thoi 
the  Roman  Architecture,  though  once  in  a slate  of  de> 
gradation,  has  been  employed  in  that  Country  without 
inlerrupliou  to  the  present  time.  But  the  Roman  Ar- 
chitecture, travelling  Northward,  acquired,  as  we  have 
obaerved,  the  Gothic  character,  and  this  subsequently  w as 
partially  adopted  in  Italy.  The  building  which  seems 
to  connect  the  Gothic  style  with  the  revived  Romau,  is 
the  Cathedral  of  St.  Mary,  at  Florence,  which,  in  1299, 
was  begun  by  Arnulfo  di  Cambio  da  Colle,  an  Architect 
of  that  city  ; and  though  it,  in  some  respects,  resembles 
the  older  edifices,  yet  it  bears  marks  of  a genius  rising 
above  the  prejudices  of  its  Age  and  Nation. 

The  plan  ia  that  of  a l«alin  cross,  the  whole  length  of 
which  is  520  feet,  and  that  of  the  transept  313  feet.  'Fhe 
nave  of  the  Church  is  divided  longitudinally  into  three 
parts  by  magnificent  arcades,  supported  ou  piers  orna- 
mented wiih  Coriitthian  pilasters.  At  (he  extremity  of 
the  nave,  sre  the  communiemtionK  between  that  part  of 
the  building  ami  the  transept ; these  are  terminated 
above  by  three  arches,  of  which  the  span  of  the  central 
one  is  59  feet.  The  interior  of  the  body  of  the  Church, 
at  its  intersection  with  the  transept,  is  of  an  octagonal 
t form,  ami  its  length  and  breadth  between  the  opposite 

faces  of  the  octa^n  ure  140  feet.  The  wings  of  the  trai>- 
sept  and  (he  extremity  of  the  Church  ofiposite  to  the 
nave  are  recesses  in  the  form  of  half  ncuguns  on  the 
plan,  and  the  breadths  between  Ute  opiK)site  faces  are 
euch  5H  feet ; they  are  all  open  towards  the  interior  of 
the  Church ; and  each  Is  covered  by  a semicupola  spring- 
ing from  the  walls  of  tha  octagon  and  ending  in  a point 
over  (be  centre  of  a circle  which  would  circumscribe  the 
octag>  II  if  complete.  Tiie  horizontal  cornice  from  which 
(he  cu(M)las  spring  is  97  feet  high  above  the  pavement, 
and  the  vertex  of  eadi  cupola  is  43  foei  above  the  level 
of  the  cornice. 

Above  the  level  of  the  vertices  of  these  cupolas  is 
built  a wall  of  an  octagonal  form,  16  feet  thick  and  43 
feet  high, resting  upon  four  massive  piers  and  the  tops  of 
four  inlemiediate  arches  about  the  centra)  part  of  the 
Church ; and  in  each  of  the  eight  faces  of  this  wall  is 
formed  a circular  window  to  give  light  to  the  interior. 
This  wall  is  terminated  by  a horizontal  comice,  and 
from  it  springs  the  grand  dome,  which  is  composed  of 
eight  faces  rising  from  Uie  sides  of  the  tambour,  and 
joined  together  in  salient  ridges,  which  if  produced  would 
meet  in  a point  over  the  centre  of  the  hotly  of  the  Church. 
Ibe  span  of  the  dome  between  the  opposite  faces  of  the 


octagon  is  140  feel,  and  its  vertical  section  presents  a Pvt  IV. 
figure  formed  by  two  segments  of  circles  meeting  o»ch 
other  in  a cusp  at  the  vertex  like  a Gothic  arch.  The 
faces  of  (he  dr>me  termimite  at  2H0  feet  abtive  the  pave- 
ment of  the  Church,  or  1 16  feel  above  the  cornice  from 
which  they  sjiring;  and  at  tfiis  elevation  is  constructed 
an  octagonal  lantern  45  feet  high,  and  24  feet  diameter 
between  the  opposite  sides.  Abitve  the  lantern  is  an 
octangular  pyramid,  or  pergamena,  surmounted  by  a 
ball  and  cross. 

The  dome  is  compnse<l  of  two  shells  or  vaults  one 
within  the  other,  and  having  an  interval  of  about  5 feet 
between  them;  the  thickness  of  the  interior  vault  at 
bottom  is  5 teel  6 inches,  and  at  top  2 feet  1 inch  ; that 
of  the  exterior  vault  at  bottom  is  4 feet  3 inche--4,  and  at 
top  little  more  than  1 foot  The  radius  of  curvature  of 
the  interior  surface  of  the  inner  vault  is  120  feet,  and 
the  exterior  surface  of  the  other  is  described  from  nearly 
the  same  centre.  Eight  bultreiises  furtity  the  angles  of 
the  vault ; and  the  voiissoirs  in  the  circumference  of  its 
base  are  connected  by  a chain  ol  iron  to  prevent  them 
from  being  thrust  outwards  by  Uie  lateral  pressure  of  the 
courses  above. 

Tlie  arches  in  the  interior  of  (be  Cathedral  arc  of  the 
pointed  form,  and  tlie  radius  of  each  segment  is  equal 
to  about  two-thirds  of  the  span  of  the  aperture.  On 
the  capitals  of  the  pilasters  in  the  nave  are  pedestals 
which  su|)(K>rt  another  tier  of  Corinthian  pilasters ; and 
from  blocks  above  the  capitals  of  these  proceed  the 
croaa-fipringera  and  ribs  of  the  groined  vaulting  of  the 
nave,  llouud  the  whole  interior  and  exterior  of  (he 
Church,  on  a level  with  the  tops  of  the  side  arches  of 
the  iiasc,  are  galleries  mipport^  by  brackets  and  pro- 
tected by  an  elegant  pierced  parapet.  Tlie  windows  of 
the  lower  tier  in  the  Church  tenniiiutc  above  in  pointed 
arches,  and  are  divided  by  a slender  column  into  two 
apertures  with  trefoil  heads  ; on  the  exterior,  each  win- 
dow is  crowned  by  a small,  rectilinear  pediment,  wiUi  a 
slender  pinnacle  at  each  extremity ; and  in  the  walls  of 
the  nave,  above  the  aisles,  is  a row  of  circular  perfora- 
tions on  each  side  of  the  Church. 

The  whole  exterior  of  the  edifice  is  ornamented  with 
attached  pilasters  or  piers,  projecting  but  a little  woy 
from  the  wall ; oud  Uieir  faces,  as  well  as  that  of  the  wall 
between  tliem,  are  covered  witli  inlaid  marbles  of  dif- 
ferent colours,  which  destroy  the  grand  eflcct  the  build- 
ing would  otherwise  produce.  The  tops  of  the  pilasters, 
atmul  the  exterior  of  the  transept  and  Kasiern  end  of 
the  Church,  are  counreted  by  semicircular  arches.  These 
render  the  style  of  the  building  something  like  that  of 
the  Italian  Churches  of  the  Xth  and  Xlth  centuries; 
while  the  pointed  windows  and  trefoil  ornaments  iden- 
tify it  with  the  Gothic  style  of  the  North  of  Europe,  and 
the  pilasters  in  the  interior  indicate  a connection  with 
the  Architecture  of  ancient  Rome. 

Tlie  Tuste  and  judgment  displayed  in  the  coustrnction 
won,  lor  ihis  buildiug,  the  praise  of  one  of  the  greatest 
masters  of  the  Art,  Michael  Angelo  himself;  who  con- 
sidered it  as  (he  first  modern  e<lifice  of  its  kind,  and  one 
which  prepared  the  way  for  a return  to  the  mellimls  of 
the  AiicienU.  The  b<xiy  of  the  Cathedral  was  erecteil 
under  the  direction  of  Arnulfo,  and  the  dome  was  d(- 
sigiicd  by  the  same  artist ; but  the  opposition  he  expe- 
rienced from  his  contemporaries  prevented  him  from 
executing  it;  and  it  was  reserved  for  Brunellei<chi, 
at  a later  period,  to  carry  on  tlial  which  his  illusuioua 
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Arehufc-  predec^ior  had  Arnulfu  died  in  the  year  1300, 

and  ihe  liuildini^  remained  as  he  left  it  during  one  hiin- 
dred  and  twenty  years  ; Brunelleschi  superintended  the 
work  from  the  year  1420  till  his  death,  in  1440;  and 
during  those  twenty  years  the  diimc  was  carried  up  to 
the  base  of  the  lantern,  by  a particular  contrivance  which 
rendered  a general  centreing  of  carpentry  unnecessary. 
No  similar  work,  before  constructed  wa.s  equal  to  this 
dome  in  size  or  magnificence;  and  iflu  span  is  mea- 
sured diagonally  between  two  of  tlte  opposite  angles.  It 
is  greater  even  than  that  of  St.  Peter's  at  Rome.  Tbe 
lantern  was  not  completed  till  1456,  and  the  Western 
facade  of  the  building  remains  still  iu  an  unfinished 
state;  a lamentable  proofed* the  poverty  or  iiidilfercncc 
of  the  citizens  of  Florence. 

The  choir  is  an  octangular  enclosure  having  its  centre 
immediately  under  that  of  the  dome.  It  is  surrounded 
by  a stylobala  supporting  a screen  of  Ionic  columns  and 
pilasters,  with  an  entablature  and  balustrade  above ; and 
(he  whole  heiglit  of  the  enclosure  is  19  leet  6 inches. 
Ttirrc  are  four  entrances  to  the  choir,  at  right  angles  (o 
each  other,  and  each  is  crowned  by  a semicircular  archi- 
volt  without  spandri  a.  lliis  choir  was  built  according 
to  the  designs  of  Brunelleschi,  with  some  few  modifi- 
cations. 

At  (he  South-Western  angle  of  the  building  stands  (he 
Campantie,  a prismatic  lower  266  feet  high  to  the  top 
of  the  parapet,  and  on  a square  plan,  each  side  of  which 
is  47  feet  U inches  long.  It  consists  of  five  stories  with 
groined  ceilings;  a flight  of  steps  inside  leads  qnite  to 
the  tup,  and  (he  exterior  is  ornamented  with  pilasters  in 
the  samest>ie  as  the  Cathedral  itself.  The  three  lower 
stories  ore  lighted  by  narrow  rectangular  windows ; iu 
the  faces  of  the  fourth  story  are  two  tiers  of  windows, 
each  tier  consisting  of  two  lancet-headed  ajiertures, 
divided,  by  a slender  twisted  pillar  or  mullion,  into 
(wo  parts,  with  trefoil  heads.  In  each  face  of  the 
upper  story  is  a broad  window  with  one  general  head  in 
the  form  of  a pointed  arch;  the  window  is  divided  by 
slender  twisted  pillars  into  three  apertures,  with  trefoil 
heads  formed  within  the  intersections  of  semicircular 
arches,  which  apring  from  the  pillars  ond  from  the  sides 
of  the  window.  Above  the  fifth  stage,  and  surrounding 
(lie  building,  is  a gallery  supported  by  brackets  and 
protected  by  a parapet.  The  tower  was  begun  by 
Giotto,  ill  1334,  and  carried  on  by  Taddeo  Gaddi ; it 
was  to  have  l>een  crowned  by  u pyramid  or  spire  95  feel 
high,  but  this  was  never  executed. 

OtWr  After  bunding  the  Caltiedral  of  St.  Mary,  or,  as  it  is 

Chifchrt  generally  calletl,  the  Duomo,  at  Florence,  Brunelleschi 
l^Kh?****  several  Churches  in  the  same  city,  in  which  be 

abandoned  the  pointe«l  arch  but  preserved  Uie  general 
features  of  the  Lombard  edifices.  The  plan  still  had 
the  form  of  a Latin  cross,  ami,  as  in  the  Gothic  Churches, 
the  length  and  height  ofhis  buildings  were  considerable 
in  proportion  to  their  breadths.  In  the  nave  of  the 
Church  of  San  Lorenzo,  he  has  placed  Corinthian  co- 
lumns with  isolated  entablatures,  and  double  seroicir* 
cular  archivolts  springing  from  above  them.  The  centre 
is  crowned  by  a dome,  the  lower  port  ol  which  has  the 
form  of  a spherical  zone ; aed,  instead  of  a laiitem, 
there  is  placed  above  this,  a hemifq>here  of  smaller  dimen- 
sions. The  Church  of  San  Spirito  is  similar  to  that  last 
mentioned  ; but  at  the  intersection  of  the  nave  and  tran- 
sept are  four  great  piers  ornamented  with  pilasters, 
which  carry  a regular  unbroken  entablature  over  the 
arcades  of  the  aisles.  In  (his  building  are  still  retained 


some  Gothic  mouldings,  but  those  in  the  entablatures  Pm  IV. 
resemble  nearly  the  antique.  Lastly,  the  Capella  dei 
Pazzi,  by  the  same  Artist,  indicates  a still  nearer  ap- 
proach to  the  Roman  style : its  plan  is  rectangular,  and 
it  has  six  columns  in  front;  about  the  interior  are 
pilasters  supporting  enUtblalurea,  aod  above  is  a bemi- 
a])herical  dome. 

In  the  long  period  which  elapsed  between  the  fall  of 
the  Roman  Empire  and  the  time  of  Alberti  or  Brunel- 
leschi, nothing  is  known  of  the  dcmsestic  Architecture  of 
the  Italians;  and  we  can  only  suppose  that  it  arose 
from  the  forms  of  the  ancient  castellated  edifices  of  tbe 
Country.  We  are,  therefore,  obliged  to  commence  our 
account  of  it  with  a description  of  the  Florentine  Palaces, 
of  which  the  oldest  remaining  were  execniled  about  the 
latter  of  the  above-mentioned  periods. 

These  ancient  mansions  consist  generally  of  a range 
of  buildings  disposed  on  tlie  four  sides  of  a coriile  or 
quadrangular  area  which  they  enclose.  At  the  angles 
are  square  towers  crowned  by  battlements  and  machi- 
colations ; and,  as  well  as  the  buildings  between  them, 
divided  into  stories,  with  a bold  horizontal  cornice  to 
each.  Ill  the  lower  story  of  the  principal  facade,  are 
from  one  to  three  grand  entrance  gateways  covered  by 
semicircular  arches ; and  the  windows  in  each  story  are 
commonly  of  similar  forms.  A Palace  for  the  Spada 
family,  which  was  built  in  or  before  the  time  of  Brunel- 
leschi, seems  to  be  the  oldest  example  existing  of  those 
mansions  which,  in  Italy,  succeeded  ihe  fortified  Palaces, 
and  the  first  in  which  the  Orders  are  employed ; the 
badness  of  the  proportions  in  those  Orders  shows  how 
little,  before  this  time,  the  antique  examples  had  been 
studied. 

The  Palace  PitU,  at  Florence,  was  designeil,  and  the  p&lmo 
lower  part  of  it  was  executed,  by  Brunelleschi,  consc-  Ptui. 
qtiently  it  may  serve  os  a specimen  of  the  disposition 
ami  st>le  of  the  mansions  of  Italy  at  the  end  of  the 
XIVth  and  beginning  of  the  XVth  century.  Tlie  plan  of 
the  central  part  is  a long  parallelogram ; at  each  rxlre' 
mity  of  this  is  a wing  projecting  forward  at  right  anifles 
to  the  fivint,  and  behind  the  centre  is  a small  cortiU. 

The  elevation  of  the  front  approaches  the  pyramidal 
form;  being  divided  into  three  stories  of  equal  height,  of 
which  the  second  story  is  less  exiended  than  the  lower 
end  the  third  less  than  the  second  ; a fourth  story  was 
to  have  been  added,  and  (his  also  was  to  have  been 
shorter  than  the  story  below  it,  but  it  has  never  ^n 
executed.  Each  of  the  three  stories  is  rusticated,  that 
is  the  joints  of  tbe  masonry  are  marked  by  grooves ; 
each  also  is  crowned  by  a cornice  supporting  a gallery, 
in  front  of  which  is  a balustrade  of  small  Ionic  co- 
lumns; the  windows  are  semicircular-licaded,  and  the 
joints  of  the  voussoirs  are  also  marked  by  grooves; 
but  in  the  lower  story  there  it  only  a window  under 
each  alternate  window  of  the  story  alx)ve.  E^h  of  the 
faces  next  tn  the  court  contains  three  Orders  of  Archi- 
tecture one  above  another  ; of  Uiese  the  lower  isTuscon 
and  the  shafts  of  its  columns  are  covered  wiUt  horizon- 
tal fliiliiigs.  *n>e  second  Order  is  Ionic,  with  square 
blocks  at  intervals  along  the  shafts;  between  the  co- 
lumns are  semicircular-headed  recesses  containing  win- 
dows surrounded  by  architraves,  and  having  pilasters 
on  the  ja'iibs.  On  the  exleriur  of  the  architrave,  under 
each  window,  is  a projecting  table  supported  by  corbels, 
place«l  not  under  the  pilasters,  which  would  seem  to  be 
the  most  natural  place,  but  under  the  vertical  archi- 
traves. The  windows  are  crowned  by  pedimetiu.  The 
a c 2 
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Arrhitcc*  upper  Order,  Hhich  ik  probably  of  later  date  than  the 
lurr.  rest,  consists  of  CnrinlKian  columns,  having  alsrt  blocks 
at  intersals  upon  the  shafin,  Hetwevu  the  ccitnmiis  are 
recesses  with  horiziuitul  lintels  formed  by  soiiasoim ; 
within  each  of  these  i»  a seinicitcular-ht'aded  recess  and 
a window  crowned  by  a circular  pediment.  'Fhe  whole 
buildin(T  is  of  a ccdi»ssal  character,  and  like  the  rest  of 
the  Italian  mansions  of  that  day»  looks  rather  like  a 
Prison  than  a Palace 

Works  ol  Leon  Battista  Alberti,  who  was  for  Komc  time  the 
Alberti.  contemporary  of  Brunelleiichi.  flourished  in  Italy  during 
the  fir^!l  half  of  the  XVth  century*  and  executed  several 
works  in  a style  which  approxiniutes  to  that  of  the  pure 
Roman ; his  he*i  edifices  are  the  Church  i»f  Jsun  Knin- 
Si.  Msris  cesco,  ul  Rimini,  and  that  of  Suntn  Maria  Annuiiziala, 
^autttiisia-  at  Florence.  The  latter  is  a circular  huildiii|r.  76  feet 
in  diameter,  and  63  feel  high,  with  nine  hemtcylindrical 
alcoves,  and  crowned  by  a dome  38  feet  high,  rising 
from  a tambour  supported  mi  a circular  range  of  arches 
in  the  interior.  On  each  side  of  the  arches  is  u Corin- 
thian pilaster  with  its  entablature,  above  which  are 
termini,  and  between  these  are  square  windows  with 
pedimenu  above.  The  Corinthian  Order  in  this  Church 
possesses  a character  of  great  purity,  and  the  artist 
appears  to  have  adopted  the  proportions  of  the  antique 
more  accurately  than  his  predecessor. 

Cathedral  Tlie  front  of  (he  Cathixlral  at  Rimini  wa.s  also  exe- 
ai  Rimiai.  cuted  by  AlbcTti.  Tliis  is  adorned  with  four  half<olunms 
attached  to  the  wall,  and  an  entablature  broken  over 
each ; in  the  centre  is  a grand  doorway  with  a semicir- 
cular head,  the  archivolt  of  which  springs  frtjm  im|>o»(.H 
projecting  before  the  wall,  but  unsupported  hy  columns 
or  pilasters.  Within  the  great  doorway  is  a smaller  one 
having  a pediment  above,  which  rises  to  the  level  of  the 
foot  of  the  arch  over  the  other ; and  on  each  side  is  a 
semicircular-headed  recess.  According  to  a medal  by 
Mslulestu.  there  was  to  have  been  a segmental  pediment 
extending  over  the  whole  facade,  and  the  Church  was  to 
have  been  crowned  by  a dome,  but  neither  of  these  in- 
tentions have  lieen  executed. 

Attached  to  one  side  of  the  Cathedral  is  a /oggt'a  or 
covere<l  arcade,  which  was  built  by  the  same  ani.st ; (t 
consists  of  seven  semicircular  arches  surrmimied  by 
archivotts.  which  rise  from  imports  on  a range  of  piers 
5 feet  10  Inches  wide,  and  16  feet  2 inches  high ; iiud 
these  stand  on  a podium  9 feet  7 inches  high.  The 
spans  of  the  arches  are  II  feet  7 inches;  the  spandril.H 
between  them  are  ornamented  with  wreallis  and  the 
whole  is  crowned  by  a cornice,  the  mouldings  of  which 
resemble  those  of  the  Greek  or  Roman  buildings. 

Albrrli  is  the  first  Architect  who  has  written  on  his 
profession  since  the  time  of  Vitruvius,  at  lca.st  he  is  the 
first  whose  ^Vl>rks  have  been  preserved  to  our  times. 
In  X Books  he  treats  of  the  origin  nf  Architecture, 
which  he  supposes  to  have  taken  place  in  Asia  ; he  ex- 
plains the  method  of  forming  the  foundations,  and  of 
building  walks  and  arches  in  msusonry ; he  gives  general 
directions  Ibr  designing  Palaces,  Basilicas,  and  other 
public  and  private  edifices,  and  shows  the  manner  of 
ornamenting  their  diflcreiit  members:  he  also  treats  of 
four  Orders  of  Archileclure,  n'r.  the  Doric,  Tonic,  Corin- 
thian, and  what  he  colls  the  Tuscan,  which  is  that  we 
usually  designate  the  Composite  Order.  He  makes  the 
proporUons  of  the  parts  of  columns  and  their  entabla- 
tures near  y the  same  as  those  assigned  by  Vitruvius; 
he  turtns  the  shaft  cylindrical  as  far  as  throe-sevenths 
of  its  height,  frum  which  place  it  diminishes  up  to  the 


capital,  and  he  gives  a simple  base  to  the  commas  of  the  Put  IV. 
Doric  Order. 

The  artists  of  the  lAimbard  School  had  made  their 
arcatles  rise  immediately  from  the  capitals  of  columns  ; 
but  Alberti  observes  that  the  ancient  roasters  placed 
above  the  capital  a projecting  cornice  on  which  the 
archivolt  wa.s  made  tn  rest;  and  this  method  was,  by  the 
example  of  Brunelleschi  and  himself,  brought  agaiu  Into 
general  use.  Alberti  moreover,  very  jually,  prefers 
Kqiiarc  piers  to  columns  Ibr  the  support  of  arches  ond 
vaults.  The  Kucellai  Palace,  executetl  at  Florence  by 
this  artist,  is  one  of  the  first  in  which  pilasters  are 
placed  in  front  of  each  story  ; and  this  ultcrwaril  became 
a geneml  feature  in  the  buildings  cf  Italy. 

About  the  siine  time,  the  Architect,  Orgagno,  built  a Orpfia. 
loggia  adjoining  the  old  Ducal  Palace  at  Florence,  the 
length  ot  which  is  about  109  feet,  and  its  depUi  37  fret. 

'Die  front  consists  of  four  uctagonui  piers  with  a pilas- 
ter on  each  face,  supported  by  a podium  ; from  the  tops 
of  the  pilasters  spring  plain,  semicircular  arches,  and  the 
ceiling  U formed  by  a groined  vaulting,  (he  ridges  of 
which  are  ornamented  hy  ribs  rising  from  slender  shafts 
in  the  rentranl  angles  formed  between  the  pilasters.  The 
loggia  is  crowned  by  a projecting  machicolaled  paraiiet 
supported  on  brsekeU ; the  face  of  the  parapet  is 
pierct'd  with  quatrefoi)  apertures,  and  between  the 
brackets  a scries  of  Irofui),  cuspid  arches  is  formed  in 
front.  This  fabric  presents  u striking  and  graceful 
appearance,  utid  its  prupoitions  are  good,  but  iu  effect 
is  rather  injured  by  too  great  a height  above  the  crow  u.s 
of  the  arches. 

From  (he  time  of  Brunelleschi  till  the  commencement  Snc<-r<«iiH> 
of  the  XVTIlh  century,  there  followed  each  otlier,  in  of  Iwtian 
Italy,  several  celebrated  Architects ; who  having  studied  Archiircu 
the  remains  of  (lie  works  of  their  oncestors,  with  which 
the  Country  abounds,  formed  the  style  which,  hy  subse- 
quent  improvements,  is  become  that  which  now  prevails 
in  every  jmrt  of  Europe. 

Alberti  survived  Hrunelleschi  about  tliirty  years,  and 
both  of  these  artists  were  employed  in  various  Ec- 
clesiastical buildings  at  blurence,  Mantua,  or  Rome. 
Brnmaiite  d'I'rbino  and  Kaphaele  d’Urbiiio  were  coii- 
Icmporarics,  and  the  immediate  successors  of  Alberti; 

Ihrsc  built  or  gave  designs  for  several  Falaces  for  the 
Uttiian  Nobility  ; and  the  former  ha.s  the  glory  of  having 
l>egun  the  building  of  St.  Peter’s  Church,  at  Rome, 

Peruzzi  followed,  who,  besides  sundry  other  works, 
made  alterations  in  the  original  design  for  that  edifice. 

San  Michaeli  built  several  Palaces  and  Churches  within 
a few  years  after  the  lime  of  (he  lasi-mentimied  Archi- 
tect; and  about  the  same  time  Used  Michael  Angelo 
BuonarnUi,  the  most  celebrated  Architect  and  Painter 
of  his  duvi  and  under  whone  direction  a considerable 
part  of  St.  Peter's  Church  wa.s  curried  on.  Afier 
these  may  be  mentioned  the  names  of  Samaivino 
and  Julio  Romano;  of  Serliu,  who  wrote  Vll  Books 
on  Architecture,  and  was  the  first  to  measure  and 
describe  correctly  the  ancient  edifices  of  Italy;  and  of 
San  Gallo  and  Barozzi,  commonly  called  Vigiujla,  who 
were  either  contemporaries  or  immediate  socceswirs  of 
each  other.  Next  in  order  of  lime  comes  Palladio,  who 
distinguished  himself  particularly,  not  only  by  his  de- 
signs and  buildings,  but  by  the  Work  which  he  has  left  on 
Architecture,  and  which  is  indispensable  to  every  one 
who  would  acquaint  himself  not  only  with  the  principtea 
nf  the  Italian  hut  also  with  hose  of  the  Homan  Art. 

We  may,  in  the  last  place,  menUmi  Scumozzi,  who  died 
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An:bll«^.  in  1615.  and  Bertutli.  who  took  the  »ame  name,  and 
published  a collection  of  Palladio’s  desist,  which  is 
dcsenedly  held  in  estimation. 

The  Greco-ltallco  style,  which  had  been  improvetl  by 
Brunelleschi  and  Alberti,  was,  by  Rramante  and  hi^  Im- 
mediate auccessors.  made  to  approach  still  nearer  to  the 
style  of  ancient  Rome;  this  modiheation  acquired  acer- 
lain  defrree  of  perfection  in  the  latter  part  of  the  XVth 
and  durinjr  the  XVIih  century ; and  from  the  merit  which 
it  displays  at  a time  when  Architecture  in  other  parts  of 
Europe  was  at  a very  low  rhh, rather  than  from  any  pecu- 
liarities it  evhibits.  it  has  olUained  amon^  artists  the  dis- 
tinction of  the  Cin<jue-cenio  Hylf,  from  the  number  of 
hundreds  in  the  date*  of  most  of  the  work*.  Palladio 
subsequently  improseil  it  by  a more  strict  adherence  to 
the  principles  of  the  ancient  Roman  Architecture;  and 
hy  the  merit  of  the  works  he  has  executed,  in  a stjlc 
which  he  made  his  own,  he  has  rendered  the  Architec- 
ture of  Italy  that  of  all  the  rest  of  Europe. 


CHAPTER  II. 

TAe  Architftturr-  of  Italy  dtirirt^  the  XVlA  and  XVIth 
CaUuriei. 

BraRunit.  The  Piilazzo  Giraud,  at  Rome,  was  executed  by  Bra- 
maiueabout  the  middleofthe  XVth  century,  and  may  be 

Ciirtud.  classeii  with  those  which  are  desi|fnated  as  bein;;  of  the 
rtn<}iie-cm/o  style.  It  consists  of  a ranf^  of  building 
disposed  about  aquadranfcle,  249  feet  long:,  ami  I90fe«'t 
wide,  and  the  entrance  is  liy  a vestibule  in  the  middle  of 
<me  of  the  shorter  sides.  This,  which  is  4?  fret  loii^  and 
34  tret  wirle,  is  divided  into  three  parts  lon^fitudinally 
hv  two  rows  of  columns,  and  it  lead*  into  a square  court, 
A9  feet  lonff  in  each  direction  ; the  latter  is  surrounded 
by  an  interior  arcade,  about  20  feel  wide,  which  is 
covered  hya  (rroiiwd  vaultine^,  and  the  faces  of  the  piers 
next  to  the  court  are  oniameutc<l  with  halt-columns.  At 
the  extremity  of  the  court,  opposilt*  the  entrance,  is  a 
passage.  26  feet  lon^  and  15  feet  wide,  the  sides  of 
which  are  adorned  with  pilasters  and  niches.  This  leads 
to  the  rear  vestibule,  which  is  53  feet  lou^  in  the  direc- 
tion of  the  short  side  of  the  huiidiii|',  and  21  feet  wide, 
and  the  extremities  of  tu  len^h  are  terminated  by 
hemicylitidrical  nkdie*. 

The  front  elevalioii  exhibits  three  stories,  all  of  which 
are  rusticated;  in  the  lower  part  of  the  ^rmiiid-'<>iory 
the  joints  of  the  masonry  are  marked  by  Imrizuntal  and 
vertical  grooves,  and  in  the  upper  part  by  horizontal 
^ooves  only;  in  the  centre  is  a semicircular-headed 
d«>orway  with  a horizontal  cornice  above,  and  on  each 
aide  are  three  square  windows.  In  the  lower  part  uf 
the  second  story  is  a plain  (Mxlium,  and  above  this,  the 
joint*  of  the  masonry  arc  marked  by  horizontal  and  ver- 
tical (Tcooves;  a row  of  seven  semicircular-headed  win- 
dows is  contained  in  this  story,  with  horizontal  cornices 
above  them ; the  archivolt*  rest  on  pilasters,  and  the 
spandriU  are  ornamented  with  sculpture  representing 
vases  and  Mtctn*  of  plants,  lielwren  the  windows,  are 
coupled  pilasters  of  an  Order  resembling  the  Corinthian, 
with  Attic  bases  on  high  plinths,  under  which  the  po- 
dium is  broken  and  projects  so  as  to  give  it  the  nppear- 
ance  of  a line  of  pedestal*  connected  hy  walls;  and 
above  the  pilasters  is  a siitqde  entubluiure.  In  the  itiird 


story  there  are  coupled  Corinthian  pilasters,  with  Tuscan  Pa/t  IV. 
base*  over  those  in  the  second  story  ; these  alwi  stand 
on  high  plinths  placed  above  the  projection*  of  the 
podium  ; and  l»etween  (he  paint  of  pila*ters,  are  two 
tiers  uf  window*,  the  lower  rectangular,  and  the  upper 
having  semicircular  heads.  l*hesc  pilasters  are  crowned 
by  the  entablature  of  the  building,  the  frize  of  which  ia 
occupied  by  blocks  for  the  support  of  the  comice.  The 
roof  i*  formed  with  sloping  .side*,  and  is  covered  hy  hollow 
tiles.  The  proportions  of  the  pilasters  are  guiKl,  but 
tliey  w<iidd  now  be  eonsidcred  as  having  hardly  sulTi- 
ctent  relief  from  the  wall.  . 

I1)e  front  of  the  Cancellaria.  at  Rome,  also  executed  CsiveMsris, 
by  Bnimante.  i*  in  the  same  style,  with  some  lew  tliffer-  Hon*e. 
eiices.  The  lower  story  coittaina  nrterely  a row  rtf  plain 
semicircular-headed  window* : the  wiiKbtws  of  the  second 
story  are  placed  low,  and  above  each  is  a small  cinnjlar 
recesa  with  a flower  in  its  centre  ; those  uf  (he  upper 
story  are  of  a rectangular  form  with  cornice*  aUive,  and 
are  cut  through  the  podium  ; over  these  are  small  win- 
dows with  semicircular  lieurl*  inscribed  in  plain  rect- 
angle*. Tlte  two  upper  sturie*  are  ornamented  with 
pilasters  of  the  Corinthian  Onlcr,  dis]7rt*ed  in  pairs,  but 
(Itose  in  each  pair  are  at  a greater  distance  from  each 
other  than  coupled  columns  or  pilaster*  UHiiully  are.  .4t 
each  angle  of  (he  building  a small  projection  of  the 
facade  takes  place,  so  that  it  ha*  the  appearance  of 
being  flanked  by  towers;  and  in  the  breadth  of  the 
projection  are  contained  four  pilasters  having  the  same 
iliineusiun*  and  intervals  as  those  on  the  other  part  of 
the  la^ude. 

llramante  conntructed  several  other  building*,  al'-o, 
among  which  is  the  Church  of  San  Fietro  in  Motitorio, 
a circular  edifice,  considered  as  one  uf  the  first  spe- 
cimen* of  the  regular  Architecture  of  that  day.  This 
celebrated  Architect  died  in  the  year  1514. 

In  1454,  that  is  during  the  life  of  Bramsnte,  the  Palttro 
Stnizzi  Palace,  at  Floreiu  e,  was  built  by  Benedeito  da  Sirwi. 
Majano  and  Poliajuolii,  in  a style  which  reseinhle*  that 
of  Bramante,  but  partaking  in  some  degree  of*  the  cha- 
racter of  the  old  I.«ombBrd  Architecture.  The  facade  is 
rusticated  from  tup  to  bottom,  by  vertical  and  horizontal 
grooves ; it  is  divided  into  three  stories,  separated  from 
each  other  by  frizes,  ornamented  with  dentels;  nml  tlic 
whole  is  crowned  by  a plain  frize,  and  a bolti  eorntce,  in 
which  are  both  dentels  and  modiilon*.  In  (he  centre 
of  the  lower  story  ia  a aeinicircular-hcaded  diHirway, 
and  on  each  side  are  three  rectangular  window*;  the 
windows  of  the  upper  story  are  semicirciilHr-headed, 
with  vouasoirs.  the  joints  of  which  arc  marked  by  groove*; 
each  window  has  half-columns  attached  to  its  sides, 
and  a column  in  the  middle,  all  of  a kind  resembling 
those  in  the  Nunnan  ediflcc*.  The  twoa|reriure*uf  each 
window  are  ernwued  by  semicircular  heads,  which  are 
circumscribed  by  the  outer  semicircle;  and  the  spandril 
bt'tween  the  three  curves  ta  occupied  by  u puleru. 

The  small  Fameae  Palace,  »e  Home,  ia  a splendid  Pmni. 
eiarnpie  of  the  talent*  of  Peruzzi,  who  was  contempo- 
rary  with  Bramante,  and  survived  him  twelve  years.  I’*^'***- 
I'he  plan  is  rectangular;  and,  attached  to  the  wall  of  the 
ground-floor  is  a range  of  Done  {nlasicrs,  which  surround 
the  building  except  where  they  are  interrupter)  iu  front 
hy  a superb  lo§pa  or  portico,  com|>used  of  live  arches 
the  span*  of  which  are  equal  to  the  interval  between 
every  two  pilaster*.  A similar  ranger^ Doric  pilasters, 
lietween  window*,  surrounds  (he  building  on  the 
atury  above  the  ground-floor,  and  these  are  remarkable 
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for  bfin^;  more  maanire  than  tho^e  in  the  lower  ran^. 
Between  the  two  stories  are  a mfizanine  or  an  interme- 
diate story  with  small  windows  in  front,  and  the  frize 
which  surrounds  the  upper  story  is  ornamented  with 
festoons  supported  bv  Genii  and  candelabra.  The  por* 
tico  ab4»Te* mentioned  pves  variety  to  the  edifice  without 
destroying  the  unity  of  the  composition ; and  the  profiles 
of  the  motildtni;^  are  remarkably  elenpint 

The  Massimi  Palace,  at  Komr,  is  (he  last  and  best 
work  of  this  Architect.  It  is  on  an  irre|^ulur  plan,  and 
in  a confined  sitiiatinn,  which  prevents  the  upper  part 
uf  the  buildinjf  from  bein^  conveniently  seen  by  a spec- 
tator in  the  street ; and  on  this  account  the  artist  haa 
judiciously  j^ven  it  less  ornament  than  the  part  below. 
Tlie  facade  is  nislicated.  and  divided  into  four  stones  ; 
in  the  lowest  is  a superb  hegia,  the  plan  of  which  is  in  llie 
form  of  a sclent  of  a circle,  convex  towards  the  street ; 
its  ceiling  is  highly  ornamented,  and  there  is  a hemicy- 
lindrical  recess  at  each  end;  in  front  are  two  pairs  of 
coupled  columns,  l»esides  a coupled  column  and  pilaster 
at  each  extremity.  The  columns  are  of  (he  Doric 
Order,  elegonlly  proportioned,  and  crowned  by  an  enta- 
blature without  triglypha  or  mutules ; they  have  Attic 
Imscs,  and  the  profiles  of  (he  ovolos  in  the  capitals, 
instead  of  being  quadrants,  are  flat  segments  of  circlet. 
From  the  loggia  is  an  entrance  through  a vaulted  cor- 
ridor into  the  nrtiU.  In  the  lower  part  of  the  second 
•tory  is  a plain  podium,  over  which  are  seven  rectan- 
gular windows  with  horizontal  cornices  above;  the 
windows  in  the  two  upper  stories  are  square  and  with- 
out ornament,  and  the  building  is  crowned  by  a hori- 
zontal comice  supported  by  modillons. 

The  details  of  this  edifice  are  correctly  antique,  and 
every  part  indicates  a refinement  of  taste  far  beyond 
that  displayed  in  any  other  work  of  the  Age.  'fhe  in- 
. teriors  of  the  apartments  are  highly  finished;  some  of 
the  ornaments  resemble  those  on  the  Greek  Temples, 
and  others  are  like  those  represented  in  the  paintings  at 
Herculaneum  and  in  the  Baths  of  Titus.  In  one  apart- 
ment is  a fire-place,  ornamented  with  fluted  pilasters  on 
eadi  side,  accompanied  by  consoles  of  equal  height  with 
(he  pilasters  ; above  these  is  an  entablature  with  swelled 
frize,  and  over  it  a sort  of  sarcophagus  ornament. 

The  lB^«t  o4'  the  Florentine  edifices  of  (he  kind  we  are 
now  describing  is  the  Kiccardi  Palace,  which  was  exe- 
ctUed  by  Cosmo  the  Great,  and  nearly  resembles  the 
Sirozzi  Palace,  built  probably  a hundred  years  liefnre 
iU  Its  fac^sde  is  divided  into  three  stories,  of  which  the 
lowest  consists  of  blocks  in  irregular  courses,  some  pro- 
jecting before  others,  and  in  it  is  a circular-headed  door- 
way. The  secuud  story  is  rusticated,  but  faced  with 
wrought  stone,  and  in  it  are  seventeen  windows  almost 
close  together,  with  semicirctilar  heads ; each  window 
is  divided  into  two  lights  by  a column,  and  these  have 
also  semicircular  heads.  A high,  plain  face  presents 
itself  above  the  windows  of  this  story,  and  at  the  lop  is 
a denlel  band.  Above  this  ia  the  third  story,  of  plain 
stone-work,  with  seventeen  windows  similar  to  (ho«e  in 
the  story  below ; and  the  whole  is  crowned  by  a bold  and 
beautiful  comice  resembling  those  of  the  ancient  Roman 
Architecture. 

In  the  buildings  at  Venice  is  exhibited  an  adherence 
to  the  Lombard  style  of  Architecture  afier  it  hud  been 
every  where  else  abandoned.  The  Palazzo  Cameriinghi 
seems  (o  have  been  one  of  the  latest  works  of  that 
School.  It  is  divided  into  three  stories,  with  a double 
seroicircular.beaded  window  in  the  centre  of  each,  and 


on  either  side  of  it  a single  window  of  the  same  kind;  fV. 
the  arched  lieads  of  the  windows  rest  cm  panelled  pilas-  '*-*v^* 
(era,  and  the  extremities  of  the  building  are  ornamented 
with  pilasters  of  a similar  kind.  To  the  same  dasa  may 
be  referred  the  fai;ade  of  the  School  of  8t.  Mark,  which 
was  built  by  Martin  Lombardi,  but  at  what  time  is  un- 
certain. This  is  divided  into  two  stories,  uriiamented 
with  Corinthian  pilasters  carrying  an  entablature  which 
is  broken  over  each ; between  these,  on  the  second  tier, 
are  semicircular-headed  windows,  crowned  by  segmental 
or  triangular  pediments:  in  the  lower  story  is  a semi- 
circular-headr<l  arch  supported  by  two  cutiiinns;  and  on 
each  side  of  the  arch  between  the  pilasters  of  this  story 
are  panels  filled  with  sculpture  in  bas-relief,  representing 
Architectural  subjects  in  perspective.  The  whole  front 
is  crowned  by  semicircular  pediments  of  ditferent  heights, 
and  Bunnounied  by  scrolls  and  statues. 

Tlte  Church  of  Smi  Salvailur  also  partakes  in  aome 
measure  of  the  lombard  character.  This  is  in  the  form 
of  a Latin  cross,  and  has  three  cujHilas  in  its  length ; in 
the  interior  the  lower  Order  is  ornamented  with  panelled 
Corinthian  pilasters  supporting  an  entablature ; above 
which  is  a mrzzantne  story  with  semicircular  arches  in 
front;  and  from  between  them, spring pendentives  which 
are  crowned  by  the  domes. 

But  the  eilifices  of  Venice  at  length  partook  of  that  Siamviim. 
change  in  the  general  Architecture  of  Italy  which  arose 
from  the  study  of  the  antique  examples,  and  the  works 
of  Sansovino  contributed  materially  to  (he  establishment 
f>f  the  new  style  in  that  city.  The  Procuratie  vecchie, 
which  constitutes  one  side  of  the  Grand  Piazza  St. 

Mark,  U an  edifice  probably  of  the  XVth  century,  and 
forma  a good  specimen  of  the  style  of  that  Age.  Its  fa- 
cade is  divided  into  three  tiers  of  arcades  of  semicircular 
forma,  and  those  of  the  lowest  range  are  supported  on 
piers;  the  two  upper  tiers  rest  on  columns,  and  each 
arch  is  only  half  as  broad  as  one  of  those  in  the  lower 
tier,  so  that  two  of  them  stand  over  one  of  the  latter; 
between  tlie  tiers  are  plain  podia,  and  the  building  is 
crowned  by  an  entablature  with  a high  frize  in  which 
are  circular  apertures.  In  the  small  Piazza  adjoining 
the  former,  is  the  Libreria  vecdiia,  a work  of  Sansovino ; 
the  facade  of  this  building  consists  of  two  tiers  of 
arcades,  the  lower  ornamented  with  coliamns  of  the 
Doric,  and  (lie  upper  with  columns  of  the  Ionic  Order; 
each  range  of  columns  supports  a heavy,  unbroken  enta- 
blature with  a balustrade;  the  Ionic  columns  stand  on 
pedestals;  and  in  order  to  diminish  the  massiveness  of 
the  upper  entablature  it  is  perforated  bysiuall  apertures, 
between  which  are  festoons  of  flowers  supported  by 
Cupids.  In  the  grand  Piazza,  and  at  right  angles  to  the 
I..ilKeria  vecchia,  is  the  Procuratie  ^uove,  in  the  facade 
uf  which  are  three  Orders,  of  which  the  two  lower  are 
cunMiiimtion*  of  those  in  the  other  btiilding.  and  were 
executed  by  the  same  artist ; but  the  upper  one.  which 
is  of  (he  (.’orinlhian  Order,  was  afierward  added  by 
Scamozzi.  Sansovino  was  born  nearly  at  the  same  time 
as  Penizzi.  but  he  survived  the  latter  34  years,  having 
attained  the  advanced  age  of  81  years ; he  died  in  1570. 

8an  Michaelt,  though  born  five  years  afier  San.soviiio,  San 
died  eleven  years  before  him.  He  distinguished  him-  Micbaelt. 
self  by  various  works  with  which  he  adorned  Verona, 
and  of  his  mansions  the  best  is,  probably,  the  Palazzo 
Pompei ; in  the  facade  of  this  building  there  arc  two 
stories,  of  which  the  lower  Is  rusticated,  and  contains  a 
doorway  and  windows  with  semicircular  heads,  over 
which  is  a balustrade ; the  upper  story  coutaiua  also 
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Ar«s.i*c-  window!  of  • ximlUr  form.  b«t  the  plem  between  them 
#re  omwnentcd  with  eiprhl  altaclied,  three>qt»rler  co- 
lumns  of  the  Doric  Order,  which  support  a bold  and 
continuous  entablaturr. 

Ttie  froidisplece  of  the  Piazxa  dei  St^uri,  at  Verona, 
another  of  his  works,  consists  of  a semicircular  arch 
spriafttn^  from  imposts ; on  each  side  are  two  fluted 
Ionic  half-columns  with  C'orinthian  bases.  The  enta- 
blature is  bn>ken  over  tite  two  extreme  columns,  ami 
the  fATt  over  the  ardi  and  the  adjacent  columns  is 
crowned  by  a pediment.  'The  same  artist  built  the 
Castello  St.  Andrea,  on  an  island  at  Venice,  to  furm  a 
aort  of  water-i^ate  to  the  fortifications.  Jtconxisiauf 
three  arches,  having  half-cohimns  attached  to  the  piers, 
ami  at  each  eilremily  is  a column  and  pilaster  coupled, 
of  which  the  latter  forms  the  quoin  of  the  buildinf^.  The 
columns  as  well  as  the  piers  ate  rusticated,  and  the 
former  support  a well-pro|M»riioned  Doric  eiuahlature 
with  tri^lyphs  in  its  frize.  A curtain,  which  is  con- 
nected with  the  arcade,  is  crowned  by  a parapet,  and 
has  casemates  on  a level  wiiii  the  water,  which  comes 
up  to  the  gate. 

l*at«zia  di  The  Palazzo  di  T,  so  named  from  its  shape,  at  Mantua, 

T,  tf)T  Jutia  considered  a fair  specimen  of  the  works  of  Julio 

Romano,  who  lived  during  the  first  half  of  the  XVItli 
century.  Its  facade  is  divided  into  two  stories,  of  which 
the  lower  is  merely  a ni«iticBU<d  basement  with  seroicir^ 
ciilar«headed  arches.  In  tlw  centre  of  the  upper  or 
principal  story,  is  a portico  contaiaing  four  grotips.each 
consisting  of  four  columns,  two  in  front  and  two  in 
depth  ; these  support  imposts  from  which  spring  three 
semicircular  arches,  ami  above  these,  is  a general  pedi« 
ment  to  the  portico.  In  each  wing  of  the  building  are 
three  rectangular  recesses,  of  which  the  one  nearest  the 
portico  on  each  side  contains  four  columns,  the  next 
on  each  side  three  ; and  the  last  on  each  side  two ; 
the  interval  of  the  centre  culumns  in  the  recesses  nearest 
the  portico  it  covered  by  a semicinrular  arch,  and  above 
these  is  a geueral  Imrizontal  entablature  to  tlie  whole 
building. 

The  groupeil  column.s  give  to  this  edifice  a singtilarity 
to  appearance,  which  is  increased  by  an  instance  of 
depraved  taste  in  making  some  parts  of  tbe  Doric  en- 
tablature lower  than  the  others ; in  consequence  of 
which  it  appears  as  if  part  of  the  ^ifice  had  sunk,  and 
thus  the  perception  of  stability,  so  easential  to  archi- 
tectonic beauty  and  fitness,  is  wanting. 

Ct'Vedn]  The  interior  of  the  Catltedral  of  Mantua  was  also 

oOlsatiM.  executed  by  this  Architect.  It  is  divided  into  seven 
aisles,  separated  from  each  other  by  eolumn-s ; the 
central  and  (he  two  outer  divisiona  are  covered  by  flat 
roo&«  and  the  others  by  hemicyliodrical  vaults.  The 
central  division  is  sepanued  from  that  next  to  it  on  each 
side  by  a range  offluted  Cimnlliiati  columna,  aupporting 
an  entablature ; above  this,  is  a tier  of  pilasters,  carrying 
also  an  cotablature,  which,  as  well  ms  the  former,  is 
unbroken,  and  the  whole  is  crowned  by  an  elegant 
dome. 


M'chul  As  specimens  of  the  Tsste  of  Michael  Ang^o  Buonn- 
w»iii  in  Architecture  may  be  mentioned,  firrt,  tbe  Church 
iwnara  l Santa  Maria  degU  Angeli,  which  he  formed  in  tbe 
princif^  hall  of  the  Baths  of  Diodesian,  at  Rome,  and 
which  is  remarkable  fur  its  grandeur  and  simplicity.  The 
entrance  is  in  the  centre  of  one  ofibe  long  sides,  through 
the  ancient  circular  vestibule  ; and  both  those  sides, 
which  were  origtnully  open,  are  filled  up  and  adorned 
with  Cooipoaite  columns,  exiesding  from  the  pavement 


to  the  springing  of  the  groined  vaulting  ; some  of  these  ivt  IV. 
are  antiques,  and  the  others  have  been  formed  in  imiia- 
tion  of  them.  The  Capetla  dei  De|>ositi.  at  Florence, 
is  a work  of  the  same  artist ; this  is  a square  building 
with  a hemispherical  dome  supported  on  pciuleiitives. 

The  present  Campidoglio,  at  Home,  the  site  of  the  Csmpidf«- 
ancient  Capitol,  is  occupied  by  buildings  for  which  M. 

Angelo  gave  the  general  plan,  and  some  of  which  are 
Ktippot«ed  tu  have  been  executed  under  bis  direction. 

The  buildings  are  disposed  on  three  sides  of  a trapezoui 
about  a platfoitn.  to  which  there  is  an  ascent  by  an  in- 
clined plane,  about  177  feet  loug.26  feet  wide  at  the  foot, 
and  37  feet  wide  at  the  top  ; on  each  side  of  the  ascent 
h a balustrade,  and  at  the  top  are  two  pedestals  sup< 
porting  Ktaiues  of  Cantor  and  Pollux  ; on  the  right  and 
left  of  thexe  is  a balustrade,  w ith  pedestals  at  intervals 
along  it,  containing  statues  and  trophies.  l*he  platform  is 
2M)fee(  long.  134  fret  wide  at  the  end  next  to  the  inclined 
plane,  snd  IH2  feet  wide  at  (he  opposite  end,  and  is 
elevated  about  40  fret  above  (he  level  of  the  neighbour- 
ing streets.  In  the  centre,  is  an  eqiiestriaa  statue  of 
Marcus  Aurelius  in  antique  bruttze.  On  each  side  of  the 
platform  is  a grand  Museum,  and  in  froiil  is  tive  Palace 
of  (he  Senator  of  Rome.  Tbe  last-named  building, 
which  there  is  great  reason  to  believe  to  be  the  work  of 
M.  Angelo,  is  of  a rectangular  ft»rm.  and  iu  facade  is 
decorated  with  a majestic  Order  of  attached  Corinthian 
pilasters  rising  from  a lofty  baKcment,  and  supporting 
an  entablature  which  is  crowned  by  a balustrade.  This 
facade  is  remarkable  for  its  purity  and  simplicity,  and 
appears  to  advantage  when  contrasted  with  those  of  tlie 
neighbouring  building^,  which  are  also  ornamented  with 
Corinthian  pilasters  and  balf-culumns,  but  mounted  on 
pedestals.  Tbe  height  of  the  Order  above  the  base- 
ment is  divided  into  two  stories  ; the  ascent  to  the  towrer 
is  by  steps  on  (he  right  and  led  hand,  w hich  meet  in  tlie 
centre  where  the  doorway  is  situated;  and  below  this  is 
a fountain.  Between  the  central  building  and  the  leA> 
hand  Museum,  is  an  ast'cnt  l>v  a flight  of  steps,  about  100 
feet  long  and  48  feet  6 ioches  broad,  to  an  arcade  forming 
(he  side  entrance  to  the  Church  of  .\ra  Cceli.  On  tbe 
right  iMod  a similar  flight  leadx  to  private  dwellings  on 
(he  site  of  the  Tarpeiaii  rock.  On  U.e  rigtil  and  led  hand 
of  the  Senator's  Palace  is  a desccut  by  a flight  of  steps 
leading  to  Uie  great  Forum,  and  tlie  former  flight  is  sup- 
posed to  eoincide  with  the  ancient  Clivus  CapUulinus. 

The  great  Farneae  Palace,  at  Rome,  which  was  built 
by  San  (iailo  and  V ignola,  both  uf  whom  lived  during  Kar»^,  by 
tlie  WTlli  century,  is  a rectangular  building  236  feet  s*n  Odto 
long,  170  leeC  wide,  and  177  feel  bij^  from  the  ground  sadVigMila, 
to  the  top  oftbe  cornice;  and  lU  general  plan  resembles 
that  of  the  Palazzo  Giraud  before  mentioned.  The  prin- 
cipal facade  is  one  of  the  moatmajeblic  in  the  world,  pre- 
senting to  the  eye  one  unbroken  mass,  which  is  crowned 
by  a noble  frise  and  cornice ; it  consists  of  three  stories, 
which  are  separated  by  horizontal  bands  filled  with 
aculptured  foliage.  The  windows  of  the  loweat  story  are 
rectangular,  with  simple  architraves,  and  surmounted 
by  horizontal  cornices  supported  by  corbeU ; those  in 
Uic  second  story  arc  also  rectangular,  but  those  in  the 
upper  story  have  semicircular  heads,  and  the  windows 
in  both  these  tiers  are  crowned  by  pediments,  the  entabla- 
tures of  which  are  supported  by  columns.  The  doorway 
has  a semicircular  head  with  vouKsoirs  ; tbe  angles  of 
the  building  and  tbe  wall  between  the  doorway  and 
tiearesl  windows  are  rusticated. 

The  faces  of  the  building  withio  tbe  corlili  eontain 
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Arvhilec-  tliree  OHeni  of  columns,  (he  lowest  Doric  and  the  second 
ture.  Ionic  ; both  of  these  support  entablatures,  and  between 
the  eoiiimnK  are  semicircular  arches  sprin^ng  from  im- 
posts oil  the  piers  ; the  upper  Order  is  Corinthian,  and 
in  (he  intervals  of  its  columns  are  rectanpilar  windows. 
Between  the  second  and  upper  stories  are  fnfZzaniM, 
with  small  s<]uare  windows  towards  the  court. 

The  Cstbe-  Wc  conclude  our  account  of  the  Italian  edihees  of 
ilrilofSt.  this  Age  with  a description  of  the  Cathedral  of  Su 
Peifr.  Peter,  at  Rome,  which  may  tairly  be  con.sidered  as  the 

most  magnificent  building  in  the  World,  and  the  noblest 
monument  of  (he  science  of  the  Italian  Architects.  'Hits 
edifice  was  built  on  the  site  of  the  Church  which  hud 
been  dedicated  by  Constantine  to  the  name  Apostle;  it 
was  begun  during  the  Pontificate  of  Julius  I.;  was 
carried  on  bv  contributions  from  all  £uro|>e;  was  the 
subject  of  ansious  solicitude  to  twelve  succeeding 
Popes  ; occupied  (he  talents  of  an  many  Architects 
during  more  than  one  hundred  years ; and  it  now  remains 
the  iMjast  of  the  Christian  World. 

The  interior  has  the  form  of  a Latin  cross,  the  whole 
length  of  which,  from  East  to  West,  is73S  ft'et,  and  its 
breadth  blO  feet.  The  interior  hrrarlth  of  each  arm  of 
the  cn>ss  is  75  feet,  exce]>t  of  that  which  forms  the  nave, 
which  is  90  feet.  At  the  intersection  of  the  arms 
arc  the  four  great  piers  on  which  the  dome  is  supported. 
Four  aides,  each  .50  feet  Uroud.  at  right  angles  to  each 
other,  nnd  intersecting  the  four  arms  of  the  cros.s  also 
at  right  angles,  separate  those  piers  from  the  exterior 
waPs  of  the  Church. 

The  piers  support  four  semicircular  arches,  the  crowns 
of  which  arent  the  height  of  900  feet  from  (he  pavement, 
and  on  them  is  built  a cylindrical  wall,  70  feet  high,  and 
1 50  feel  in  diameter  internally ; this  is  perforated  by  win- 
dows with  rectilinear  or  circular  pediment  heads  both  on 
the  interior  and  exterior;  between  which  are  coupled 
Corintliian  columns  carrying  an  entablature  broken  over 
each  pair  of  columns.  The  top  of  the  wall  rises  20  feet 
above  the  entablature  of  the  columns,  and  from  it 
springs  the  great  dome;  this  is  double,  consisting  of 
two  shells, of  which  that  on  the  exterior  is  of  a spheroidal 
form,  170  feet  in  diameter  externally,  and  100  feel  high 
from  its  foot  to  the  level  of  the  base  of  the  lantern.  The 
interior  dome  is  also  splieroidal,  hut  flatter  than  the 
other,  its  internal  diameter  being  1-10  feet,  and  its 
height  77  feet ; and  these  domes  are  connected  by  sixteen 
ribs  of  masonry  formed  in  vertical  planes.  'l*he  lantern 
is  40  feet  high,  and  above  it  ia  a small  spire  terminating 
in  a IwM  and  cross.  Three  tiers  of  windows  are  formed 
aboiu  the  circumference  of  the  outer  dome,  and  the 
extrados  of  the  other  is  worked  in  steps  for  (he  cmive* 
nience  of  ascent.  'I  he  height  of  the  building  from  the 
pavement  to  the  top  of  the  lantern  is  440  feet. 

Along  the  whole  of  the  Western  extremity  of  the 
Church  is  a porch  50  feet  wide,  separated  from  the  nave 
by  a wall  in  which  are  five  doorways,  opposite  to  as  many 
others  in  (he  fa^de.  Ttie  nave  is  divided  into  three 
parts  or  aislcti  by  massive  piers  ornamented  with  pilas- 
ters, and  supporting  arches  in  the  direction  of  the  length 
oT  the  building.  A Chapel  is  formed  on  each  side  of 
the  nave,  where  the  latter  joins  the  transept ; they  are 
rectangular  on  the  plan,  and  covered  by  spheroidal 
domes  similar  to  the  principal  one.  These  domes  stand 
upon  octagonal  walls  ornamented  with  pilasters;  their 
height  from  the  pavement  to  the  base  of  the  lantern  is 
250  feel,  and  their  interior  diameter  50  feel. 

The  Western  extremity  of  the  Church  presents  a 


facade  adorned  with  half-columns  and  pilasters;  iU  P«nlV. 
whole  length  ia  425  feel,  and  iU  height  125  feel  Crom 
the  pavement  lo  the  tup  of  the  entablature  of  the  co- 
lumns; within  this  height  are  included  two  stories,  and 
above  (he  entablature  is  another  story  50  feel  high,  which 
is  crowned  by  a balustrade.  Over  the  four  central  co- 
lumns is  a pediment  and  the  entablature  on  each  aide  is 
broken  x'criicaily  into  three  parts.  Between  those  co- 
lumns is  the  principal  entrance  which  has  a horizontal 
head  ; on  each  side  of  it  is  a small  one  with  a semicir- 
cular head,  and  further  to  the  right  and  lefl  are  two  other 
grand  entrances  similar  to  that  in  the  centre.  At  the 
extremities  of  the  porch  are  two  square  wings  projecting 
beyond  the  side  walls  of  the  building  and  cr<iwned  by  its 
general  entablature,  and  in  each  side  of  these  wings  is  a 
magnificent  doorway  with  a semicircular  head. 

Before  this  ta^ade  of  the  Church,  is  a trapezoidal  area 
400  feet  long,  and  having  its  grcatiKt  l>readth  equal  to 
that  of  the  whole  front ; ihia  ia  bounded  on  each  side  by 
a corridor,  from  the  We?«tern  extremity  of  which  pro- 
ceeds asemicircular  colonnade,  and  these  two  colonnades 
form  part  of  the  periphery  of  an  oval  area,  650  feet  long 
from  North  to  boulh,  ami  50U  feet  wide  from  East  to 
West. 

Under  the  centre  of  the  dome  is  a magnificent  balda- 
chino,  nr  canopy,  of  a stpiare  form,  executed  in  bronze, 
and  120  feet  hi^i,  covering  the  Grand  altar.  The  upper 
|iart  is  supported  by  four  columns  of  the  Com|>osite 
Order  resting  on  marble  pedestals;  the  columns  are 
formed  so  as  to  appear  twisted,  and  are  chaimelleti  in 
spiral  grooves  as  far  from  the  bases  as  one-third  of 
their  height;  the  remainder  of  tin*  sliaA  is  ornumeuted 
with  laurel  leaves  and  figures  of  boys,  and  aliove  tiie 
canopy  are  four  great  figures  of  angels  hUimliug  over 
the  columns. 

According  to  (he  original  desiprn  of  Bramaiite,  the  plan 
of  the  whole  Cathedral  was  lu  be  in  (he  form  of  a Lotin 
cross,  and  as  such  he  commenced  the  building,  in  1 506 ; 
afler  his  death,  Jucondo,  Julian  San  Gallo,  and  Raphael 
were  employed  in  increasing  (he  magnitude  of  the  piers 
which  were  to  support  the  dome  : subsequently  it  was  . 
proposed  by  Peruzzi,  Antonio  Sun  Gallo,  and  Michael 
Angelo,  lo  change  the  form  of  the  plan  for  that  of  a Greek 
cross,  aud  under  the  direction  of  the  (wo  former,  the  body 
of  the  Church  wa.s  completed,  aiul  (he  dome  commenced ; 
the  latter  was  chiefly  employed  in  embellishing  (he  dome 
with  paintings.  Sundry  additions  were  made  by  Ligorio 
and  Vignola,  and.  in  1590,  the  dome  was  cumplei^  by 
Fontana.  Twenty  years  aflerwards  the  nave  and  Western 
facade  were  built  by  Carlo  Moderns;  and  the  building, 
which  may  now  be  said  to  have  been  finished,  again 
assumed  the  form  of  a Latin  cross.  Tlie  colonnades 
were  built  by  Bernini,  in  1721,  that  ia,  about  a hundred 
years  aflerward. 

The  passion  for  dividing  lai^  masses  into  an  in-  Defects  ie 
finite  number  of  small  parts,  and  an  inattention  to  ilie  «5c*ipi 
principles  of  sound  Taste  which  require,  in  a work  in- 
tended  to  inspire  sublime  emotions,  that  with  iU  mag-  boiklin|. 
nitude  it  should  possess  a certain  simplicity  of  form,  are 
both  remarkably  exhibited  in  this  splendid  edifice.  'Jlie 
exterior  and  interior  surfucesuf  the  walls  have  so  many 
vertical  divisions,  and  are  so  covered  by  column.s  and 
pilasten,  as  to  form  innumerable  angles  which  distract 
the  attention  of  (he  spectator,  and  impede  ihe  conception 
of  the  general  plan  of  the  building. 

The  haste  with  which  some  parts  of  the  walls  were 
erected  prevented  the  Architects  ffom  taking  auflicietit 
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Archttcc-  pains  to  secure  their  stability ; from  want  of  attention  to 
the  foondatioo,  and  from  the  unequal  seitlin;^of  thenia- 
sonry,  several  considerable  fractures  soon  made  their 
appearance ; (he  repair  of  which  has  long:  exercised  the 
iniquity  of  the  Italian  artists ; and  to  prevent  the  dome 
from  ^vin^  way  by  its  lateral  thrust  towards  the  exie* 
rbr.  Van  Vitelli,  in  1743,  caused  it  to  be  surrouiideil  by 
four  hoops  or  chains  of  iron  imbedded  in  the  maxoury. 

'Fhe  impression  made  on  the  mind  of  a spectator  on 
entering  St  Peter’s  Church  is,  that  its  api>arent  magni- 
tude is  less  than  ita  dimensions  seem  to  indicate  ; the 
cause  of  which  deception,  according  to  Montucia,  is  the 
small  number  of  principal  purls  into  which  the  Church 
is  divided,  and  the  great  magnitude  of  the  ornaments, 
particularly  the  hgurea.  which  serve  as  appendages  to 
those  parts.  And  the  same  Writer  obsenres,  in  his  Phi- 
loaophicai  RecreaiioM,  that  if  the  number  of  aisles  in  the 
nave  had  been  greater  than  three,  and  the  arches  sup- 
ported on  groups  of  columns,  instead  of  piers,  the  ediii^ 
would  have  appeared  much  larger,  'llie  cflect  which 
should  be  produced  by  a dome  of  such  magnitude  is 
here  also  considerably  diminished ; in  the  interior,  be- 
cause it  is  not  seen  till  the  spectator  has  passed  the  nave, 
which  causes  it  to  appear  a subordinate  part  of  the 
building ; and  on  the  exterior,  by  the  great  projection 
ofthe  body  of  the  Church,  which  prevents  the  spectator 
Irom  getting  a good  view  of  it. 

ChanctcriS'  The  Architecture  ofltaly  during  the  XlVih  and  early 
ticsof  U»e  pari  of  the  XVth  century  is  diiefly  exhibited  in  tlie  Pa- 
lulixn  Ar-  Istial  buildings  which  adorn  its  cities.  At  first,  plain 
ehiieciaiw  mawive,  like  fortresses,  they  subsequently  acquired 

sod  xvub  > great  degree  of  lightness  and  eleguiKe.  The  mansion 
ceoturws.  of  an  Italian  Nobleman  consisted  of  a suite  of  buildings 
surrounding  an  o(>cii  corliU,  a disposition  rendered  ne- 
cessary by  the  impossibility  of  extending  the  whole 
building  in  a line  where,  os  in  cities,  frontage  is  scarce. 
The  edifice  was  divided  into  three  or  more  stories,  and 
occa.sionally  into  two  ; the  faipide  of  the  low  er  story  was 
generally  a rusticateil  wall  pierced  by  arches  or  by  win- 
dows with  honzonlal  or  semicircular  heads;  the  piers 
were  sometimes  strengthened  or  adorned  with  three- 
quarter  columns  attached  to  their  fronts,  and  having  their 
ahafls  apparently  interrupted,  at  intervals,  by  cubical 
blocks  of  masonry  representing,  in  an  unwrought  state, 
parts  of  the  mass  of  stone  from  whence  the  column  is 
supposed  to  have  been  formed.  Sometimes  (he  upper 
stories  are  alao  rusticated  and  decorated  with  column:*  si- 
milur  to  those  below;  but  occasinnally  the  Ionic  and  Corin- 
tbian  Orders  are  employed  over  a rustic  basement  without 
columns;  in  which  case  those  above  prciienl  by  their  deli- 
cacy an  unnatural  contrast  with  the  style  ofthe  lower  part 
of  the  facade.  Horizontal  cntablaturen,  oflen  loaded  with 
heavy  ornaments,  divide  the  stories,  and  crown  the  wlmie 
edifice  ; the  height  of  the  architrave  of  the  upper  Onler 
seems  to  have  tmii  made  proportional  to  (hat  of  the 
Order  itself;  but  the  frize  and  rumice  proportional  to 
the  whole  building  coiisideretl  as  an  Order,  and  this  was, 
perhaps,  intended  to  enable  the  artist  to  give  that  great 
projection  and  consequent  boldness  to  the  cornices  which 
are  so  much  admired  in  the  Italian  edifices.  In  the  same 
Age  we  find  a frequent  employment  of  the  mnxanine 
atones,  or  suites  of  apartmenLs  of  low  elevation  between 
two  principal  stories;  a disposition  which  afierward 
became  very  common  in  Italy,  and  extended  thence  to 
other  parts  of  Europe,  where  it  is  still  practised  ; and 
though  the  good  effect  of  the  tier  of  small  windows  in  a 
%adc  has  ^en  questioned,  it  must  be  admitted  that  in 
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some  cases  it  adds  greatly  to  the  beauty  of  the  elevaUon  ; Part  IV. 
such  apartmentshave,  moreover,  the  merit  of  great  con- 
venience  in  the  interior  of  a builditig. 

The  rustication  of  the  masonry  conveys  an  idea  of 
great  strength,  wiih  a degree  of  rudeness  not  inappropri- 
ate to  the  substructure  of  a building;  but  in  the  works 
ofthis  Age  it  is  carried  too  far.  inasmuch  a.s  we  frequently 
find  the  joints  of  the  most  slender  piers  and  of  the  co- 
lumns. even  those  ofthe  delicate  Ionic  Order,  marked  in 
the  same  way,  which  not  only  weakens  the  shafts,  but 
takes  away  the  beauty  arising  from  the  view  of  their 
smooth  surfaces. 

In  the  public  edifice!!,  the  style  of  Italian  Archi- 
tecture during  the  XVIth  century  seems  to  have  been 
borrowed  from  (hat  of  the  works  executed  during  the 
later  period  of  the  Roinun  Empire,  particularly,  it 
beara  some  resemblance  to  the  ornamental  parts  o( 
the  edifices  at  Spalatro  and  Balbec.  The  Porta  di 
Venezia,  at  Padua,  may  serve  as  an  example.  This  is 
a semicircular  gate  with  coupled  columns  on  each  side 
resembling  those  of  the  Corinthian  Order,  with  Attic 
bases;  each  pair  stands  on  a common  pedestal,  and 
those  are  supported  on  consoles.  At  a distance  from 
these  and  on  each  side  of  the  arch  is  another  pair  of 
coupled  columns,  and  the  interval  between  each  pair  is 
occupied  by  a semicircular  niche  with  a pilaster  on  each 
side.  From  the  wall  behind  the  columns  projects  a pi- 
laster, the  breadth  of  which  is  equal  to  that  of  the  two 
columns;  in  the  face  of  this  pilaster,  is  a broad  panel; 
and  at  the  top,  the  angles  of  the  pilaster  are  ornamented 
with  foliage  like  that  in  the  capitals  of  the  columns. 

In  the  facades  of  the  Churches  erected  in  this 
Age  are  generally  two  porticos  or  tier*  of  columns 
ouc  above  another ; and  the  upper  tier  is  crowned 
by  a pediment ; the  lower  portico  is  extended  on  each 
side  beyond  Uiat  above,  on  account  of  the  side  aisles, 
the  roofs  of  which  are  not  so  high  as  that  of  (he 
central  diviMon  of  the  nave,  and  each  flank  of  the 
upper  portico  is  sometimes  supported  hy  a great  scroll 
or  volute,  in  a plaue  parallel  to  the  face  the  building ; 
this  must  have  been  intended  to  serve  as  a buttress,  but 
it  forms  an  absurd  member  when  applied  to  a work  exe- 
cuted in  masonry.  A capricious  taste  is  often  exhibited 
in  Churches  of  this  period  mingled  with  that  which  cha- 
racterises the  best  works  of  a later  day.  In  the  CapeMa 
Pelegrini,  at  Verona,  which  is  a cylindrical  building  co- 
vered by  a bemisphencal  dome,  are  columns  disfigured 
by  spiral  iluliugs,  yet  the  interior  of  the  cupola  and  the 
Orderwhich  carries  it  are  two  ofthe  most  beautiful  tilings 
of  their  kind  in  existence.  The  upper  portico  of  the 
Church  of  8anta  Maria  in  via  lata,  at  Home,  consists  of 
four  Composite  columns  supporting  a pediment,  the  Ito- 
rizoDtal  entablature  of  which  is  interrupted  over  the  two 
middle  columns,  and  a semicircular  arch  is  formed  cutting 
the  tympanum  of  the  pediment ; yet  the  columns  of  both 
the  lower  and  upper  portico  are  well  proportioned,  and  a 
high  podium  between  the  Orders  gives  to  the  facade  a 
fine  effect.  The  Church  del’  Carignano.-  at  Genoa,  ex- 
hibits an  example  of  a well-arranged  p'un,  while  the 
proportions  of  the  Order  employed  on  the  exterior  are 
bad.  The  plan  has  the  figure  of  a vast  Greek  crusa  r 

with  the  principal  dome  over  the  intersection  ; in  each 
rcnlrant  space,  between  the  arms,  is  another  cross,  con- 
TK>cting  those  arms,  so  as  to  permit  a vista  quite  through ; 
and  the  centre  of  each  of  these  crosses  forms  a Chapel 
which  is  covered  by  asroal  dome.  The  ancient  houses  of 
the  Genoese  Nobility  had  their  ironts  ornamented  with 
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Architec  parallel  s<ripei  of  black  and  white  marble,  QliernatvWdi^* 
tu/e.  poaed ; but  most  of  these  liaTe  disappeared,  and  the  more 
modern  Palaces  are  faced  with  stuccu.  which  is  freijuently 
painted  in  fresco : some  of  the  Churches  of  Genoa,  how> 
ever«  retain  the  di^^erent •coloured  stripes,  and  prove  how 
much  this  strange  kind  of  embellishment  must  have  been 
once  esteeme<i  in  that  part  of  Italy. 

tuliu  Al>  All  the  riches  of  Art  have  been  displayed  in  the  Altars 
of  the  Italian  Churches  ; acciirdin^  to  Milizia,  each  is  a 
mountain  of  columns  supportint;  only  pediments  of  fan* 
tastical  forms,  which  serve  but  to  harbour  dust  and 
apidvrs’  webs;  every  M>rt  of  precious  marble  is  employed 
and  covered  with  ppildin^,  but  the  Architecture  and  the 
ornaments  are  equally  devoid  of  taste,  'iliis  ret>much 
is  applicable  even  to  those  Altars  which  are  disposed  in 
recesses  in  the  interior  of  the  Church : when  placet!  under 
the  dome  or  in  the  choir  they  are  further  attended  with 
the  disadvanta[;e  of  interrupting  the  view  and  diminishing 
the  apparent  leiij^rth  of  the  edifice,  and  this  is  panicularly 
the  case  with  the  Hiph  Altar  in  St,  Peter's ('hurch.which 
we  have  already  deacribed.  But  thon;^)  these  ob'^erva- 
lions  apply  to  the  trenerality  of  the  Italian  Altars,  it  must 
be  admitl^  that  there  are  some  which  possess  a certain 
def^e  of  elegance  and  classical  taste,  and  among  them 
may  be  nameil  those  which  Palladio  has  disposed  along 
the  sides  of  the  Church  of  the  Redeemer,  at  Venice. 

Tomb*.  monumental  e<lirices  of  Italy  which  have  been 

executed  since  the  levival  of  Roman  Architecture  arc 
deserving  of  notice  in  this  place.  At  Bologna  is  a 
curious  one  consisting  of  nine  columns  raised  cm  a square 
plan  and  carrying  a floor,  on  each  side  of  which  are 
pillars  supporting  tliree  Gothic  arches,  ami  the  whole  is 
crowned  by  a pyramidal  s}>ire : at  each  of  the  four  angles 
of  the  wail  is  a Roman  oreille,  and  within  the  space 
enclosed  by  the  arches  was  the  sarcophagus.  In  the 
Morit/metUi  delia  Toscana  arc  given  delineations  and 
descriptions  of  Tombs,  chiefly  found  in  Rome,  Venice, 
and  Tuscuoy.  which  appear  to  be  works  executed  in 
the  XVlth  century:  they  consist  of  a sarcophagus  on 
which  is  a recumbent  statue  of  tiie  deceased,  and  about 
this  are  columns  or  pilasters  supporting  an  ornamented 
entablature,  above  which  is  a semicircular  or  scmiellip* 
tica)  panel  surrounded  by  a scroll  and  containing  a 
sculptured  representation  of  the  infant  Jesus  in  the 
anns  of  his  mother.  The  tomb  of  the  Scaligeri,  erected 
in  the  XVUth  century,  at  Verona,  ta  prubabty  an  imb 
talion  of  some  of  those  which  were  executed  in  the  pre- 
ceding Age  : it  consists  of  a hexagonal  floor  supported 
by  piers  without  arches  and  carrying  the  sarcophagus  ; 
above  this  is  a rich,  open  canopy  of  a hexagonal  form, 
with  pointed  arches  supported  on  twisted  columns,  and 
the  whole  is  crowned  by  a frustum  of  u pyramid  sup- 
porting an  equestrian  statue,  and  ornamented  with 
tabernacles  at  the  angles.  Hound  the  base,  is  a low 
hexagonal  wall  with  tabernacles  at  the  angles,  supported 
by  square  piers. 

fMaivIot.  The  Fountains  of  Rome  exhibit  some  grand  designs 
representing  the  fi^odes  of  mansions  or  Triumphal 
Arches,  and  the  water,  gushing  through  apertures  in  the 
buildings,  is  received  iu  a reservoir  at  the  foul.  The 
facade  of  the  Fountain  of  Trevi  consists  of  a centre  und 
two  wings  ornamented  with  Corinthian  columns  bearing 
an  entablature  and  an  Attic  above ; the  whole  stands 
upon  a plain  basement,  in  front  of  which  is  a mas.s  of 
rock-wiirfc,  and  over  this  the  water  pours  from  under  a 
statue  of  Neptune  in  a recess  formed  in  the  centre  »*f 
tlic  facade  ; the  reservoir  below  is  of  white  marble,  and 
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there  is  a descent  to  the  water  by  a flight  of  steps  of  the  Pirl  tV. 
same  material.  Upon  the  rock-work  are  figures  indif- 
ferently  sculptured,  and  the  rude  forms  of  the  materials 
at  the  foot  of  the  building  docs  not  accord  with  the  de- 
licacy of  the  ('orinthian  Order  above.  The  Fountains 
deir  aqua  Felice  and  dell’  aqua  Paolo,  built  or  restored 
by  Dominicoaml  Giovanne  Fontana,  have  each,  in  front, 
three  semicircular-hended  orche^  between  Ionic  columns 
wliich  support  an  entaldalure  and  two  Attics  crowned 
by  a aegmenlal  pe«lime<U  ; the  first  of  these  is  «i(imtod 
on  the  Viminal  hill,  and  is  supplied  by  the  .\<{iia  Claudia, 
the  other  crowns  the  Janicnluin.  Both  elevations  are 
meagre  and  ill  adapted  to  their  destiimtions.  The  f'astei 
deir  aqua  Julia,  near  Rome,  is  a more  appropriate  edi- 
fice; the  front  is  umamcnte«i  with  pilasters,  bearing  un 
entablnture,  and  between  them  ore  three  hemicyliiidri- 
cai  rectsscs;  the  two  extreme  are  occupied  by  tro- 
phies, and  tile  third  contains  a statue  on  a pedestal ; 
above  the  entaldatiire  is  an  Attic  with  an  inscription, 
and  the  whole  staiids  on  a lofty  plain  basement,  in  which 
are  numerous  .small  apertures  for  the  [lassage  of  the 
water  to  the  reservoir  in  front 

Vignola,  in  hts  Trratitt  on  Archi(rrturf,  has  inorlified  The  At* 
llw  Homan  Orders,  and  given  them  a considernble  de- 
gree  of  lighuicss.  HisTuHcan  column  is  7.5  diameters 
high,  including  the  base  and  capital,  Ixith  of  which  re-  by  vJ 
semble  ihose  in  the  Viiruvian  example ; the  diminution  inola. 
of  the  shall  is  one-sixih  of  tlie  lower  diameter,  or  the  dif- 
ference of  the  semidinmeters  is  gty  of  the  length  of  the 
tihaft.  The  height  of  tiic  architrave  is  0.417  iliumeter, 
of  the  frize  is  0.5H3  diameter,  and  of  the  cornice  is  0.667 
diameter,  consequently,  the  height  of  the  whole  enta- 
blature is  equal  to  of  the  height  of  the  column.  The 
projection  of  the  corona  from  the  axis  of  the  column  is 
equal  to  one  diameter. 

He  makes  the  height  of  his  Doric  column  equid  to  eight 
diameters,  including  the  base  luid  capital,  each  of  which 
he  makes  equal  to  half  a diameter.  The  base,  in  some 
examples,  consists  of  a plinth  ami  torus,  and  in  others  is 
of  the  Attic  kind ; the  capital  consists  of  an  almcus  and 
an  ovolo,  the  profile  of  w hicli  U in  the  form  of  a quadrant 
ofa  circle;  this  member  is  either  plain  or  sculptured, 
and  below  it  are  fillets  and  a hypntrachelion,  which  is 
separuleil  from  the  sliaft  )>y  an  astragal.  The  diminu- 
tion of  the  shaR  is  equal  to  uiie-sixll)  of  the  lower  dia- 
meter, and.  consequently,  (lie  diflerence  of  the  semidia- 
meters  is  of  the  length  of  the  shafL  The  height  of 
the  architrave  is  made  equal  to  half  a diameter,  and  the 
frize  and  cornice  each  equal  to  three-quarters  of  a dia- 
meter ; consequently,  the  whole  entablature  is  one- 
quarter  of  the  height  of  the  column.  The  centres  of  his 
triglyphs  correspond  with  the  axes  of  (he  columns  ; the 
meto(>es  are  square  and  ornamented  with  ox-head.s  or 
trophies.  His  cornices  have  great  projection,  but  in  this 
member,  ihe  examjiles  he  has  given  differ  from  each 
other  ; under  the  corona  of  some  are  high  mutules  with 
horizontal  sofTU'*.  and  guttic  below  ; others  are  without 
mutules.  but  have  a row  of  dentels  under  the  corona. 

In  the  ancient  Greek  or  Roman  examples  we  find  the 
Doric  columns  are  without  bases;  but  from  the  time  of 
the  revival  of  (he  Roman  style  ArchitecU  seem  to  have 
considered  a base  as  necessary  for  this  Order  as  for  the 
others;  and  they  have  compared  a column  without  one 
to  a mat!  without  feet. 

Vignola’s  ionic  column  is  made  nine  diameters  high, 
of  which  the  base  and  capital  are  each  equal  to  half  a 
diameter,  considering  the  heigltl  of  the  capital  to  extend 
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Archiuc-  from  the  bottom  of  the  volutes  to  tt»e  top  of  the  sl)acu8. 
lur*.  The  bhse  is  similar  to  that  g^iven  by  Vitruvius;  the 
volutes  in  the  capital  are  small  and  their  faces  are  in  a 
plane  parallel  to  that  of  the  etitahlature ; which  was  also 
the  case  with  those  given  by  Alberti  and  Scrlio.  The 
diminution  of  the  shaft  is  onc-sixih  of  the  lower  diame- 
ter, hence  the  dilference  of  the  semidiameters  is  ^ of  the 
length  of  the  shutl.  The  height  of  the  architrave  is  e<^ual 
to  0.625  diameter,  and  is  divided  horizuntally  into  three 
facie,  of  which  the  lower  one  ts  vertically  over  tlie  iipi>er 
part  of  the  face  of  the  shaft,  and  the  others  project  before 
it.  The  height  of  the  fdze  is  0.75  diameter,  and  this 
member  ts  highly  ornamented  with  sculpture.  That  of 
the  cornice  ia  0.875  diatnelcr,  and  in  the  face  is  a row  of 
denteU.  The  whole  height  of  the  entablature  U equal 
to  one-quarter  of  that  of  the  column.  The  effect  of  this 
Order  is  grand,  but  several  parts  are  liable  to  objection; 
the  ba.se  appears  incapable  uf  supporting  the  weight  of 
the  column,  the  volutes  are  too  small,  and  the  corona  is 
deftcient  in  height. 

We  have  said  that  in  order  to  avoid  the  had  effect  arising 
from  the  dissimilarity  of  Uie  Ionic  capital  on  its  face  and 
flank  the  Ancients  had  formed  diagonal  volutes  on  the  co* 
lumns  at  the  angles  of  their  buildings ; but  soon  after  the 
revival  of  Roman  Architecture,  the  want  of  symmetry 
which  was  evident  in  those  capitals  was  remedied  by 
funsiiig  two  volutes  on  eoch  of  the  four  faces  in  planes 
concave  towards  the  eiterior.  and  cutting  each  face  of 
the  abacus  in  the  form  of  a renlniiit  arc  of  a circle  so  as 
to  leave  a projection  above  the  two  diagonal  vulutcs 
which  meet  at  each  angle ; this  construction  was  applied 
not  only  to  the  capitals  of  the  extreme  columns,  but  to 
all  those  in  a portico  or  peristyle.  Such  capitals  having 
a festoon,  sculptured  to  represent  foliage,  suspended 
between  the  catheti  of  the  two  volutes  on  each  face,  are 
employed  in  the  Church  of  St.  Peter,  and  in  the  Vatican 
Palace;  and  are  supposed  to  have  been  an  improvement 
by  Michael  Angelo  on  the  viduies  of  the  Temple  of 
Concord.  Another  form  of  the  Ionic  capital  wa.s  also 
said  to  have  been  invented  by  the  iast-meutiuned  artist ; 
its  volute  had  the  appeuratice  of  a conical  or  bell-formed 
shell,  the  side  of  which  was  turned  inward  iu  spiral 
ctirves  ; but  this  seems  never  to  have  been  esteemed. 

The  proportions  of  the  Corinthian  column  given  by 
Vignola,  are  nearly  the  same  as  those  of  the  columns  of 
Jupiter  Stator  ; the  sculpture  of  his  cajiiul  is  very  ele- 
gant. except  that  the  tups  of  the  leaves  in  the  second  ro«r 
project  rather  loo  much ; the  same  thing  may  be  smd 
of  the  corona  in  the  entablature,  for  the  lacnnoria  in  the 
aolbl,  between  llie  modilions,  have  the  form  of  parallelo- 
grams instead  of  squares,  which  is  that  usually  given  to 
them. 

Vignola  baa  given  two  designs  for  the  Cumpmiite 
Order,  which  chiefly  differ  in  the  entablature;  one  of 
them  resembles  that  in  the  Roman  edifices;  and  Uoma- 
raented  with  mouldings  of  a suflicient  boldno^s  to  be 
distinctly  seen  at  a consirlerable  height  above  the  eye. 
In  the  other  design,  the  height  of  the  entablature  is  little 
more  than  one-sixth  of  the  height  of  (he  column  ; the 
ardiitrave  is  divided  tuto  two  facis  without  a moulding 
to  separate  them,  atnl  is  crowned  by  a large  ovolo;  the 
frize  is  ornamented  with  sculpture,  and  on  each  face,  at 
the  angle  of  the  building,  ia  a corbel  seeming  to  support 
the  cornice  above  ; over  each  corbel  ia  a projection  like 
a modillon  in  the  form  of  a acroll,  and  suppofting  a 
moulding  under  the  corona. 

The  ornamental  doorways  ofViguola  form  a good 


medium  between  the  anetrnt  and  modem  style.  The 
aperture  is  rectangular,  and  has  its  height  equal  to  about 
twice  its  breadth ; the  surrounding  architrave  is  divided 
into  three  facis,  which  are  broken,  above,  by  the  hori- 
zontal part  projecting  to  the  right  and  left  Wyond  the 
vertical  sides.  Above  the  architrave  is  a plain  frize,  and 
a cornice  supported  by  elegant  consoles,  the  breadth  of 
which  at  lop  is  greater  than  ut  bottom,  and  they  descend 
to  the  level  of  the  lop  of  the  aperture.  In  the  cornice 
ore  both  dentels  and  modilions. 

The  details  above  given  will  convey  some  iflca  of  the 
advancetl  state  of  Architecture  in  Italy  in  the  latter  part 
of  the  XVth  and  l>eginning  of  the  XVTth  century;  and 
we  shall  perceive  from  them  that  many  of  the  features  of 
Palladio*B  style  had  been  anticipated  by  the  artists  whose 
names  we  have  already  mentioned. 


CHAPTER  HI, 

Itaiian  Archiircture  modijted  by  Palladio. 

Palladio  was  borti  in  1518,  and  therefore  must  have  Palttdw  im* 
been  for  several  years  contemporary  with  Penizzi.  Son  p^yveithe 
Michaele,  and  Vignola;  and  as  he  lived  to  lb®  of 
sixty-two,  he  must  have  practised  during  a considerable 
part  of  the  X\  Ith  century.  For  the  number  of  works  he 
executed,  either  wholly  or  in  part,  and  the  still  greater 
number  of  designs  he  gave,  he  is  to  be  considered  as 
having  done  more  than  almost  any  other  Architect  fur 
the  advancement  of  his  profession  and  the  embellishment 
of  his  Country.  It  happened,  however,  with  Palladio,  as 
it  has  happened  with  sniiie  fortunate  professor  in  every 
other  Art  and  every  Science,  that  much  hail  been  previ- 
ously Hone  by  the  labours  of  his  predecessors  to  prepare 
the  way  for  him,  and  when  he  entered  the  profession 
there  was  only  wanting  a comprehensive  mind  to  combine 
the  materials  already  existing,  into  one  system.  This  is 
what  Palladio  did;  l>ut  mankind,  in  bestowing  the  meed 
of  praise  which  was  really  merited  by  the  author  of  so 
many  excellent  prurluctions,  has  nearly  overlooked  what 
was  due  to  those  who  hod  fnmisheil  the  means  by  which 
that  excellence  was  attained.  The  baris  of  the  practice 
of  Palladio  is  to  be  found  in  the  works  uf  the  artists  of 
hisCouiitr),  who  lived  during  the  XlVthand  XVth  cen- 
turies; but.  iu'Uead  of  imitating  tlie  gloumy  Palaces  of 
the  ancient  Nubles  of  Italy,  he  introduced  a light  Archt* 
tectiire.  more  congenial  with  the  state  of  society  in  his 
time,  and  capable  ofbeing  applied,  with  small  modifica- 
tions, tncvrryolherclimate  The  admiration  excited  by 
thi.s  new  style  almost  immediately  caused  the  heavy 
mode  of  building  at  (hat  time  practised,  as  well  without 
os  within  the  limits  of  Italy,  to  be  abandoned  for  that 
which,  in  spile  of  its  faults,  and  they  are  many,  pos- 
sessed numerous  graces.  In  fact,  within  a shurt  time 
from  Pallatlio's  death,  the  Architecture  of  Italy  was 
adopted  in  every  Country  of  Europe. 

We  proceed,  in  the  first  place,  to  give  a few  specimens 
of  tlie  works  of  this  master  ; we  shall  aftcrwai^  endea- 
vour to  exhibit  their  griierid  characteristics  and  make  a 
few  observations  on  his  style. 

The  Church  of  the  Redeemer,  built  by  Palladio,  yi,*  Cbarch 
at  Venice,  is  considered  by  Bertutii  Scamozzi  as  a of  the  Re- 
Rtodei  of  regular  and  elegant  Architecture,  though 
rather  beautiful  than  magnificent.  The  interior  ha.s 
some  resemblance  to  a Latin  cross,  but  on  each  aide  of 
the  nave  are  three  Chapels  together,  occupying  its  whole 
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lenfl^h,  which  make  the  breadth  of  thia  part  of  the  Church 
equal  to  the  length  of  the  tranaept.  The  length  of  the 
interior  of  the  nave  is  double  ila  tireodth;  the  extremi- 
tiea  of  the  Iranaept  and  the  head  of  the  croaa  are  i^emi- 
circular,  and  the  centre  of  the  cro«R  is  cc>verc<l  by  a dome ; 
thin  ia  ftupporlcd  by  four  arclicK,  surmounted  by  a cylin- 
drical wall,  the  upper  part  of  which  serves  as  a base  for 
the  dome  : the  choir  is  situated  within  the  head  of  the 
cross  and  is  surrounded  by  isolated  columns.  Along 
each  tide  of  the  nave,  are  half-columns  coupled  and  at* 
tached  (o  the  piers  between  the  Chapels ; these  Chapels 
are  open  towards  the  interior  of  the  Church  ; and  the 
apertures  are  crowned  by  semicircular  arches,  sprinjrittg 
from  entablatures  on  the  capitals  of  Corinthian  pilasters, 
which  are  of  smaller  dimensions  thiui  the  columns  of 
the  nave  ; between  the  columns  in  each  pair  in  a niche 
and  statue.  Hie  heights  of  the  apertures  are  a little 
more  than  twice  their  breaiiih ; and  above  the  entablature 
of  the  grand  columns  in  the  wall  of  the  nave  on  each 
side  is  a row  of  three  semicircular  windows,  each  divided 
into  three  parts  by  two  vertical  bars. 

The  facade  is  elevated  upon  a stereohata,  to  the  top  of 
which  is  an  ascent  by  steps  extending  all  the  breadth  ot' 
the  ccntni)  division  of  the  nave.  On  this,  stands  a portico 
consisting  of  two  three-quarter  columns  and  two  pilas- 
ters. all  of  the  Composite  Order,  with  a pediment  above 
them.  The  two  wings  of  the  fai^ade  are  ornamented  with 
Corinthian  pilasters;  this  Order  is  continued  along  the 
side.v,  and  its  height  is  little  more  Ilian  twu  thirrisnf  that 
of  the  Order  in  the  portico.  Tlie  doorway  hos  a semi- 
circular head,  iind  is  decorated  with  two  half-columns,  of 
the  same  Order  and  dimensions  as  the  pilasters  of  the 
aisles;  and  the  columns  support  an  entablature  with  a 
pediment  under  that  of  the  portico.  Hie  roofs  of  the 
aisles  are  formeil  in  an  inclined  plane  on  each  side  of 
the  Cliurch.  and  present  on  the  fo^de  the  appearance 
of  n great  pediment  cut  in  two  by  the  Order  of  the  por- 
tico. The  heitrht  of  the  Church  is  218  feet,  its  width 
94  feet,  and  the  height  from  the  pavement  to  the  top  of 
the  vault  of  the  nave  is  69i|  feet.  The  base  of  the  dome 
is  elevated  upon  a cylindrical  wall  23  feet  high  above 
the  ceiling  of  the  nave,  and  the  crown  of  the  dome,  ex- 
clusive of  the  lantern,  is  27  feet  higher. 

Bertotti  Scamozzi  observes  that  the  solidity  of  this 
building  is  ensured  by  the  thickness  of  ita  walls,  and  the 
resistance  against  the  thrust  of  the  dome  is  derived  from 
counterforts  which  rest  iqion  the  walls  separating  the 
Chapels  from  each  other.  The  half-pediments  and  plain, 
conical  pinnacles  detract,  however,  considerably  from  its 
merit  as  a piece  of  Architecture,  though  the  interior 
disposition  and  embellishment  may  claim  our  admi- 
ration. 

The  Church  at  Masers,  another  of  Palladio’s  Ecclesi- 
astical buildings,  is  circular  on  the  plan,  and  on  one  side 
of  it  is  a recess  covereil  by  an  elliptical  vault ; an  enta- 
blature, supported  by  fluted  Corinthian  columns,  sur- 
rounds the  edifice,  and  itetween  the  columns  are  niches 
crowned  by  pediments.  In  theporiico  are  .six  Corinthian 
columns,  between  the  capitals  of  which  are  festoons  of 
stone-work  hanging  in  the  air ; a caprice  similar  to  that 
which  has  been  executed  in  some  of  the  Temples  of 
India:  the  entablature  of  the  columns  is  crowned  by  a 
pediment  The  Church  of  Son  Francesco  della  Vigna, 
at  Venice,  is  considered  alao  as  one  of  Palladio’s  must 
esteemed  works. 


One  of  the  best  specimens  of  Palladio’s  town-houses 
is  that  which  be  designed  for  Count  Giuseppe  di  Porti, 


at  Vicenza,  the  plan  of  which  is  a rectangular  panllelo-  fVt  iv. 
gram,  25U  feet  long  and  111  feet  wide,  the  extremities 
of  which  fall  in  two  public  streets.  It  consists  of  two  Coast  <Jt 
equal  building^  separated  from  each  other  by  ^cortiU  or 
peristyle ; an  imitation,  as  Padladio  himself  asserts,  of  the  victou. 
Greek  houses : only  one  of  these  buildings,  however,  has 
been  executed,  and  that  differs  in  some  respects  from  the 
design  he  has  given.  In  the  facade  are  three  stories,  of 
which  the  lowest  is  rusticated  and  contains  a semicir- 
cular-headed doorway  and  six  windows  ; on  the  exterior 
of  the  middle  or  principal  story  are  eight  half-columns 
of  the  Ionic  Order  projecting  from  the  wall,  with  an  en- 
tablature broken  over  each  ; and  between  the  columns 
are  windows  terminating  in  triangular  and  segmental 
pediments  alternately  ; the  attic  or  upper  story  contains 
eight  s<]uare  windows,  and  between  them  arcsliort  pilas- 
ters, before  which  statues  ure  placed.  Within  the  entrance 
is  a square  vestibule  ornamented  with  four  Doric  columns 
without  bases;  these  support  an  enlablnture,  above  which 
is  a groined  vaulting  covering  the  veMibulc.  A vaulted 
passage  leads  from  this  to  llte  tortile,  which  is  sur- 
rounded by  twenty  columns  of  the  Composite  Onler  at 
the  distance  of  1 1 feet  6 inches  from  the  walls  ; theae 
columns  are  41  feet  high  and  nealy  4 feet  in  diameter; 
behind  them  are  paraslaitt  or  pMustera  of  smaller 
hciglit  serving  to  support  an  open  gallery  surrounding 
the  corfi/e,  by  which  the  communication  between  the 
middle  stories  of  the  two  buildings  is  made.  See 
pi.  xxii. 

Hie  most  elegant  of  the  villas  built  by  Palladio  ia  that  Rotunda  at 
called  the  Rotunda,  situated  on  the  gentle  slope  of  a Viceoaa. 
hill  near  Vicenza.  Ita  general  plan  is  a square,  and, 
according  to  B.  Scamozzi,  this  figure  was  given  to  it  that 
the  inhabitants  might  command  the  beautiful  prospects 
adbrded  by  the  surrounding  Country ; each  side  of  the 
square  is  69  feet  4 inches  long,  and  on  the  middle  of 
each  face  ia  a portico  of  six  Ionic  columns  supporting  a 
pediment.  In  the  centre  of  the  square  is  a circular 
saloon  34  feet  diameter ; at  the  four  angles  of  the  square 
are  the  four  principal  apartments,  which  are  of  a rectan- 
gular  form  with  vaulted  ceilings,  and  between  them  are 
small  rooms  with  doors  of  communication  opening  into 
the  vestibules  between  the  porticos  and  the  t^cKin ; the 
staircases  are  placed  at  four  points  on  the  exterior  of  the 
circumference  of  the  latter.  The  building  stands  on  a 
basement  10  feet  8 inches  high,  and  containing  the 
kitchens,  the  dining  and  servants’ rooms ; and  the  walls 
of  the  saloon  are  carried  up  vertically  to  the  height  of 
32  feet,  above  which  they  terminate  in  a hemispherical 
dome.  At  the  height  of  22  feet  9 inches  from  the  pave- 
ment is  a gallery  Mirrounding  the  interior  of  the  apart- 
ment and  protected  by  a lakliistrade.  The  bed-chambers 
surround  the  upper  part  of  the  saloon 

The  edifice  is  encircled  at  the  level  of  the  entablature 
of  the  portico  by  a frize,  the  exterior  surface  of  which  has 
a small  convexity ; this  kind  of  frize  is  always,  and  some- 
times with  justice,  condemned,  but  in  a building  which, 
like  the  present,  has  little  exterior  enrichmeat,  iu  ed^ 
is  not  displeasing ; the  same  thing  cantuH  be  said  of  tbe 
tablets  over  the  central  intercolumniationsof  the  porticos, 
which  were,  probably,  intended  for  inscriptions,  and  of 
two  elliptical  windows  formed  in  the  tympanum  of  each 
pedimenL  It  is  probable,  however,  that  these  bsl  have 
been  executed  since  the  time  of  Palladio. 

Asanother  specitnen  of  Palladio’s  villas  we  have  chosen  Tlw  Viu« 
that  which  he  designed  for  Count  Boniface  Pojona,  in  a 
village  of  (be  same  name,  at  twenty  miles  from  Vicenza. 
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AfchiiK.  The  principel  Rlory  of  thit  building  i»  elevated  b feet 
lur*.  from  the  level  of  the  ground  ; it  consists  of  a portico,  a 
vestibiiie,  six  chambers,  two  closets  or  cahinrts,  and  two 
staircaseslcadin^to  the  bed-roomsabove.  In  thef^round' 
floor  under  the  principal  story  are  the  kitchens  and  cel* 
lars,  both  of  which  have  vaulted  roofs.  The  fat^ade  is 
broken  vertically  into  five  parts  dispoaed  svminelrically, 
two  on  each  nde  of  that  in  the  centre,  (which  is  crowned 
by  a petflment ;)  and  recedinfi^  from  it  the  portico  consists 
of  four  rectangular  pient  supporting  two  c«)ncentric  semi* 
circular  arches,  all  in  the  same  plane  as  the  central  divi* 
aion  of  the  facade.  The  want  o(  the  horizontal  comice 
to  the  pediment  is  a ifreat  defect,  but  B.  Scatnozzi  sup* 
posea  it  was  lellout,  because  the  arch  of  the  portico  would 
bate  a|)proache<l  it  too  nearly.  In  the  de.si|pn,  a corridor, 
the  roof  of  which  » supporteii  in  front  by  Doric  columns, 
proceeds  from  the  win^  of  the  buildlnf^to  the  ri^ht  and 
left,  and  returns  on  each  side  at  riglit  anf^lrs  towards 
the  front,  so  as  to  enclose  an  area  before  the  house.  See 
pi.  xxii.  The  two  extreme  wings  of  this  building  have 
never  been  executed. 

tt  Qf  public  butldini;^  destguetl  by  Palladio  for  Civil 
purposes,  the  Basilica  and  the  01yn)pic  Tlieatre,  both  at 
Vicenza,  are  the  most  impcirtant,  and  a desciiption  of 
them  may  be  properly  introduced  in  this  place.  The 
Basilica,  or  Palace  of  Justice,  is  supposed  by  Vincent 
Scamozzi  to  have  been  originidly  cunstnicted  during  the 
reign  of  Theodoric,  Kingof  the  (joths  ; be  this  as  it  may, 
it  had  become  so  ruinous  by  the  effect  of  time  and  se- 
veral conflagrations,  that  Palladio  was  employed  torr^{orc 
it.  According  to  his  own  account,  in  the  XXth  Chapter 
of  the  111<I  Book  of  his  Architecture,  the  porticos  or 
arcades  were  designed  by  him.  and  he  considers  the 
building  a«i  one  of  the  finest  works  that  had  been  exe- 
cuted since  the  time  of  the  Romans 

The  plan  of  the  building  is  a rectangular  parallelo- 
gram, 170  feet  long  and  67  feel  wide  within  the  walls ; 
the  whole  cunsfsls  of  two  stories  surmounted  by  a high 
roof  of  timber,  which  is  covered  with  plates  of  copper, 
and  the  profile  of  which  is  similar  in  form  to  a Gothic  arch. 
The  lower  story,  in  the  interior,  is  divided  longitudinally 
into  three  aisles,  of  equal  breadth,  by  twelve  square  piers 
which  support  its  groined  vaulting. 

Hound  the  exterior  of  the  body  of  the  building  are 
two  tiers  of  arcades,  forming  corridors  18  feel  wide  and 
open  towards  the  exterior ; the  ceiling  of  the  lower  is 
2b  feel  9 inches  from  the  pavement ; that  of  the  upper 
is  27  feel  6 inches  above  the  former;  and  the  walls  oflhe 
building  are  still  17  feet  3 inches  higher;  therefore,  the 
whole  height  of  (he  walls  is  about  70  feet  6 inches  from 
the  pavement,  and  this  is  independent  of  the  vaulted 
roof,  which  is  34  feet  higher.  On  one  side  of  the  Ba.si- 
iica  the  ground  is  many  feet  lower  than  on  the  other, 
and  here  the  building  is  supported  by  a ba.semen(.  which 
adds  much  by  ita  solidity  to  the  effiKt  of  the  arcades 
above. 

The  exterior  of  (he  lower  arcade  is  ornamented  with 
half-columns  of  the  Doric  Order  attached  to  the  piers, 
and  supporting  an  entablature  which  is  broken  over 
each  column  ; the  intervals  of  these  columns  are  occu- 
pied by  four  others  of  smaller  dimensions,  also  of  the 
Doric  Order,  and  placed  in  pairs  perpendicularly  to  the 
face  of  the  building ; those  faces  of  tlw  piers  which  are 
Opposite  the  smaller  columns  arc  oniamented  with  pi- 
lasters which,  with  the  culumos,  support  an  entablature ; 
this  h discontinued  at  the  interval  brtween  every  pair  of 
eolumus,  and  its  place  is  occupied  by  a semicircular  arch. 


(0  which  the  entahlaUire  serves  as  an  impost;  and  the  Part  IV. 
extradoR  of  each  arch  rises  to  the  inferior  surface  of  the 
entablature  of  the  principal  columns.  The  upper  arcade 
is  exactly  similar  to  the  lower,  but  the  columns  are  of 
the  Ionic  Order,  and  are  sup|H)rted  on  pedestals ; the 
small  coIunmH  of  both  arcades  arc  without  bases  and 
have  circular  plinths.  The  windows  in  the  upper  part 
of  the  bodyof  the  buildlngarc  crowned  by  pointed  arches, 
and  these  belonged  to  the  original  edifice.  Above  (he 
second  arcade,  and  also  on  the  top  of  the  walls  of  the 
BaKilicB,  are  ei^^nt  balustrades  and  statues. 

In  the  very  year  of  his  ciejth  Palladio  gave  the  design  The 
and  laid  the  fomidatiuns  of  (he  Olympic  Theatre  at  Vi*  Olympic 
cenza,  which  was  afterwards  finished  by  his  son.  The 
rows  of  seals  are  of  a semielliptical  form  ; (heir  whole 
extent  parallel  to  the  proscenium  is  109  feet  4 inches; 
the  horizontal  depth  from  the  proscenium  to  the  back  of 
the  seals  42  feet  4 inches  ; and  the  proscenium  is  69 
feet  long  and  21  feet  4 inclics  deep.  Along  the  circum- 
ference of  the  tipjKir  seat  is  an  elegant  row  of  Corintliian 
columns  12  feet  6 inches  high,  above  the  entablature  of 
which  is  a balustrade  with  suuues.  The  fumade  of  (he 
scena,  which  was  drsigned  by  Vincent  Scamozzi,  is  com- 
poitcil  of  two  tiers  of  columns  of  the  Corinthian  Order 
mounted  on  pedestals ; the  lower  columns  are  detached 
from  the  wall  and  have  pila.s(ers  behind  (hem.  and  the 
iqiper  Order  is  composed  of  half-columns  attached. 

Between  tlie  columns,  are  elegant  niches  with  rectilinear 
and  circular  pediments,  supported  by  fluted  (.’orinlhian 
pilasters,  and  above  the  upper  Order  is  an  Attic  orna- 
mented with  broad  pilasters,be(ween  which  arc  sculptures 
representing  the  labours  of  Hercules.  In  the  scena,  are 
three  large  open  doorways  leading  through  five  pas- 
sages, three  of  which  diverge  from  the  central  doorway 
to  the  interior  of  the  scena.  'Fhe  sides  of  these  passages 
are  ornamented  with  perspective  representations  in  relief 
of  Temples,  Palaces,  Basilicas,  &c.,  executeti  in  wood, 
and  pn^ucing  a surprising  effect.  The  whole  of  (be 
internal  distribution  seems  to  have  been  mtule  accord- 
ing to  the  practice  of  the  Romans,  as  nearly  as  the  limits 
of  the  ground  would  permit. 

Palladio  has  given  several  designs  for  bridges,  Oeiign  for 
among  which  is  a very  elegant  one.  supposed  by  * I'odgs. 
Temanza  to  have  been  intended  for  the  Rialto,  at 
Venice:  if  this  is  the  case,  the  design  of  Palladio  was  not 
adopted,  and,  instead  of  it,  was  chosen  one  given  hy 
Antonio  da  Ponta.  On  the  bridge  are  indicated  one 
grand  central  street  and  two  lateral  ones,  and  on  each 
side  of  all  three,  a row  of  shops  ; the  whole  construction 
is  supported  by  three  semicircular  arches  resting  on  rus- 
tical^ piers,  llic  ascent  to  the  roadway  is  by  three 
fligtits  of  steps  at  each  extremity  of  the  bridge,  one  pa- 
rallel to  its  length  and  two  at  right  angles  to  it ; conse* 
quently,  the  bridge  could  only  hare  been  intended  fot 
foot-passengers,  and,  pnihably,  to  serve  a^  a sort  of 
Exchange  for  the  meetings  of  (he  merchants.  At  each 
extremity,  and  over  the  central  arch  of  the  bridge,  is  a 
portico,  consisting  of  Corinthian  columns  with  square 
pilastere  at  the  angles,  and  having  above  it  a pediment- 
roof. 

Like  his  contemporaries  and  immediate  predecessors,  chanetenfr 
Palladio  was  chiefly  employed  in  designing  and  erecting  (iu  of  Psl* 
houses  for  the  Italian  Nobility,  and  his  design.s  for  that  l■4io*•»^yle• 
kind  of  building  arc  those  which  have  been  of  the  most 
importance  in  forming  the  taste  of  succeeding  Architects. 

His  ground-stories  are  generally  composed  of  arcades 
serving  as  hasetncnts  for  the  upper  stories  which  are 
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Arcbitec-  ornament<Ki  with  columna.  and  iti  these  basements  were 
tuf«.  the  ofTicrs  or  apartments  usetl  as  shops  ; the  principal 
' ■ V ' story,  or,  as  it  is  called,  the  piano  no6/^c,  is  above  thes^*, 
and  the  Attics  were  reserved  for  store>rooms.  He  ^ve 
small  extent  to  his  facades,  in  order  that  the  length  might 
be  nearly  equal  to  the  height;  and.  frequently,  in  the 
midst  of  the  fat^ade  he  made  an  anterior  vestibule  with 
three  arclics  or  rectangular  apertures  in  front. 

In  the  distribution  of  the  interior  of  his  iMiildings,  he 
conformed  to  the  taste  and  customs  of  his  Age.  It  is 
said  that  at  that  time  the  Nobles  required  vestibules  and 
peristyles,  and  apartmenLs  of  great  capacity  to  serve  ns 
Libraries  and  Galleries  of  Painting  and  Sculpture  ; and 
in  these  respects.  Palladio's  dispositions  arc  considered  as 
excelling  those  of  his  contemporariea.  His  arcades  con* 
aUt  either  of  simple  semicircular  arches  resting  on  piers, 
or  the  interval  between  two  principal  piers  is  divided  into 
three  parts  hy  small  piers  or  columns,  and  the  arch  covers 
only  the  central  a|)erlure;  a construction  which  seems 
to  have  been  copif^  from  some  of  the  colonnades  of 
Dioclesian's  Palace.  Palladio’s  windows,  though  gene- 
rally terminating  above  in  a horizontal  lintel  or  simple 
semicirculur-hcudod  arch,  are  sometimes  divided  into 
three  parts,  and  have  the  central  division  arched  in  the 
manner  we  have  just  described ; and  often  the  windows 
are  only  semicircular  apertures  divided  into  three  parts 
by  two  vertical  bars  or  mullions,  as  in  the  Churches  of 
the  Redeemer  and  of  San  Georgin  Maggiore,  at  Venice. 

A marked  distinction  between  the  mansions  designed 
by  Palladio  and  those  of  the  preceding  Age  appear^  in 
the  almost  constant  application  of  a pediment  to  the 
central  part  of  the  principal  fa<;adc;  this  is  supported 
(H)  the  attached  columns  of  the  piVno  nobiU  and  imparls 
an  air  of  majesty  to  the  whole  edifice.  The  height  of 
the  pediment  U made  to  vary  from  one-fourth  to  one- 
sixth  of  the  length  of  the  horizontal  cornice,  and  to  de- 
pend inversely  upon  the  iiumK'r  of  columns  below  it; 
a judicious  modification,  which  renders  the  height  of  the 
p^iment  nearly  pro]>ortional  to  tlial  of  the  building 
itself.  A great  departure  from  the  principles  of  the  Art 
is,  however,  found  in  a few  of  the  pediments  which  crown 
the  faqades  of  ralladio's  buildings;  wc  allude  to  the 
want  of  the  horizontal  cornice  that  should  connect  the 
lower  extremities  of  the  inclining  rafters ; an  example 
of  this  bad  taste  occurs  in  the  Villa  Pojana  which  we 
have  above  described. 

In  the  Churches  which  Palladio  has  erected  tie  seems 
to  have  made  an  elTort  to  preserve  the  general  form  of 
the  Basilican  or  Iximbard  Churches,  and  to  adapt  the 
Roman  Orders  to  it  instead  of  returning  to  Uic  form  of 
a Heathen  Temple,  to  which  the  buildings  for  Christian 
worship  certainly  have  no  relation.  In  the  Lombard 
Churches  the  nave  lias  considerable  elevation,  and  the 
side  aisles  are  subordinate  to  it ; this  form  he  retains,  but 
he  changes  the  facade  with  its  tiers  of  arches  for  a portico 
consisting  of  columns  mounted  on  pedestals  and  sup- 
porting on  entablature  with  a petitinont  above,  the  apex  of 
which  reaches  to  the  roof  of  the  nave.  On  the  two  sides 
of  the  portico  are  the  extremities  of  the  aislea  with  those 
of  their  inclining  roofs ; the  latter  may  be  supposed  to 
be  parts  of  a pediment-mof  once  common  to  the  whole 
building,  and  cut  by  the  side  walls  of  the  central  division 
of  the  nave:  such  is  the  construction  of  the  Churches 
of  the  Redeemer,  of  San  Georgio,  and  of  San  Francesco 
alle  Vigtie.  all  at  Venice.  The  faijnde  indicates  by  this 
form  the  disposition  of  the  tnidy  of  the  Church ; and 
tbougti  a better  Taste  may  condemn  the  appearance  of 


a double  pediment,  there  it,  at  least,  a reason  for  em-  IV 
ploying  it 

In  dividing  Uie  interior  of  houses,  Palladio  proposes 
several  differetil  proportions  between  the  length,  breiidth, 
and  beigfil  of  apartments.  Where  circumstances  admit 
it,  which  be  acknowledges  to  be  rarely,  he  recommends 
the  rooms  to  be  circular;  in  other  cfises,  he  recom- 
mends them  to  have  their  breadth  equal  to  their  length, 
or  in  a ratio  to  it  which  varies  from  that  of  1 to  1^  to 
that  of  1 to  2.  aiul  that  their  heights  should  l>e  an  arith- 
metical mean  between  the  length  and  breadth  ; in  some 
of  his  best  buiUlingH  he  has  made  the  ratio  of  the  brt>adtha 
of  the  principal  apartments  to  their  lengths  as  I to  1^, 
and  the  heights  equal  to  the  arithmetical  mean ; llie 
small  n>oms  are  square  and  the  length  or  breadth  to  the 
height  in  the  ratio  of  I to  1^.  The  proportions  of  door- 
ways are  by  the  Italian  artist  inatlc  nearly  the  tnimc  as 
those  pre^frilied  by  Vitruvius  for  the  Doric  Order,  but 
the  aiilcpaginents  do  not  diminish.  He  makes  the  height 
of  the  w indows  in  the  ground  story  equal  to  2-yty  of  their 
breadth,  and  the  height  of  those  in  the  second  story  equal 
to  2|  of  their  breadth;  consequently,  these  appear  talle 
than  the  window  s below  them  ; a practice  which  Palladio 
seems  to  have  geiierully  iidhcreil  to.  though  in  his  Archi‘ 
lecture  he  recommends  them  to  lx*  shorter  bycme-sixUi. 

The  mmlification  which  Palladio  has  made  in  the  Moditiea- 
Tuscan  Order  does  not  dilfer  much  fniin  lliat  made  by  Uia  of  U>« 
Vignola;  both  have  made  the  heights  of  the  column  and  Orders  by 
of  its  base  and  ca|tita)  to  bear  the  same  proportions  to  I*****"*'®* 
the  diameter,  but  Palladio  has  made  the  diminution  of 
tlie  sliaAs  greater,  the  dillerence  of  the  diameters  l»eing 
one-fourth  of'  the  lower  diameter.  Palladio's  capital  has 
the  advantage  of  greater  simplicity  than  that  of  Vignola, 
the  abacus  being  without  any  moulding,  and  the  projec- 
tion of  the  ovolo  being  only  equal  to  about  half  its 
height;  on  the  other  hand,  Palladio's  entablature  is 
higher  and  more  complex,  its  height  is  equal  to  one- 
quarter  of  Uial  of  (he  column,  and  llie  mouldings  of  the 
cornice  seem  too  numerous  for  an  Order  which  should 
possesH  the  utmost  simplicity. 

In  many  of  the  eilifices  of  Palladio's  time  we  find  the 
shafis  of  the  Tuscan  columns  occupidl  at  intervals  by 
cylindrical  or  cubical  blocks,  as  we  have  already  said; 
this  rusticaliou,  though  hardly  to  be  recommended  in 
any  ca.se,  is  not  inappropriate  to  a building  characterised 
by  a certain  degree  of  nidcness,  and  examples  of  it  are 
to  be  found  ill  some  of  the  old  Roman  works : in  one  <T 
the  aqu«lucts,  the  columns,  though  of  the  Corinthian 
Order,  have  their  shafis  broken  by  those  heavy  masses. 

In  the  Doric  Order,  also.  Palladio  has  deviated  but 
little  from  V’igiiula  ; the  heights  and  forms  of  the  column 
and  of  its  base  and  capital  are  the  biitne,  but  the  dimi- 
nution is  less,  for  the  difference  of  the  upper  and  lower 
diameters  is  i^of  the  latter;  the  architrave  is  divided 
into  two  facise,  the  centres  of  the  triglyphs  correspond 
with  (he  axes  of  the  columns,  the  metopes  are  square 
and  ornamented  with  sculpture;  the  soffit  of  the  corona 
is  in  an  inclined  plane,  ami  this  rnemlier  has  neither  the 
denlelsnormutules  which  Vignola  ha.i  given  to  the  Order; 
in  this  respect,  therefore,  Palladio’s  (Jrder  ha.s  gained 
something  on  the  score  of  simplicity : the  height  of  the 
wliole  entablature  Ls  ^ of  the  height  of  the  column. 

PallaHif»’s  practice  varied  considerably  respecting  the 
proportions  of  the  Ionic  Order,  hiii  one  which  he  has 
employed  more  frequently  llian  the  rest,  and  which  he  ha.s 
given  in  his  Arckiieclure,  resembles  that  of  Vignola  only 
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Arcbitec*  in  the  prn|K>rtion  of  (lie  height  of  the  coltinin  to  ito  dia* 
nieter»  in  the  height  of  the  base  and  capital,  and  in  the 
form  of  thclnller.  Palladio  has  employed  the  Attic  base 
with  aji  astragal  above  the  upper  torus,  and  he  has  given 
rather  lesa  diminution  tn  the  shaft,  for  the  ditference  of 
the  upper  and  lower  diameters  i«  hut  one-eighth  of  the 
latter;  the  architrave  is  divkied  into  three  faci»  separal«l 
from  each  other  by  mouldings ; the  frize  is  deformed  by 
making  its  surface  convex,  which,  though  jusiitWii  by 
many  examples  of  antiquity,  is  hardly  worthy  of  imita- 
tion ; and  under  tbeci»rona  is  a row  of  plain  mo<lilhms; 
the  height  of  the  whole  entablature  is  but  oncfifih  of 
that  of  the  column,  which  seems  too  little  and  gives  an 
air  of  meanness  to  the  Order. 

Palladio's  design  for  an  Ionic  capital.  like  those  of 
the  Ancients,  and  of  Alberti,  Scrlio,  and  Vignola,  repre- 
sents the  planes  of  (he  faces  of  the  volutes  to  be  parallel 
lu  the  face  of  the  entablature,  the  sides  of  the  capital 
having  the  usual  baluster  form  ; Uie  volutes,  however, 
of  the  Italian  Architects  are  invariably  smaller  than 
those  of  tlie  Ancients,  and  on  that  account  are  far 
from  posaeasing  (he  elegance  which  characterises  the 
latter. 

Subsequently  to  the  time  of  Palladio.  Scamozzi  de- 
signed an  Ionic  capital  which  seems  a variation  of  one 
of  those  given  by  M.  Angelo  ; the  planes  of  his  volutes 
are  parallel  to  the  diagonal  of  the  abacus  and  the  faces 
of  the  latter  are  concave  towards  the  exterior ; the  stems 
of  the  volutes  spring  from  the  middle  of  tlie  capital, 
and  between  tbc  lower  extremities  of  the  stems  is  a 
flower  on  each  face  which  fills  up  the  void  under  tlic 
middle  of  the  face  of  the  uliacus.  In  this  capital  the 
ovolo  seems  to  represent  a circular  vase  placed  on  the 
(op  of  (he  column,  and  the  voluUs  to  represent  the 
curling  heads  of  plants  rising  from  its  interior. 

The  height  of  Palladio's  Connthian  column  is  but 
equal  to  9.5  diameters,  whereas  Vignola  had  made  it 
equal  to  10  diameters,  which  is  more  agreeable  lo  the 
practice  of  the  Ancients  ; the  base  resembles  the  Attic, 
but  it  has.  in  addition  to  the  other  members,  an  astnigrd 
above  and  below  the  scotia  and  above  the  upper  torus ; 
which  is  not,  perhaps,  improper  in  the  Corinthian  Order, 
(bough  it  produces  a departure  from  that  alternation  of 
rectilinear  and  curvilinear  features  which  cuiislitutca 
distinctness  and  relief.  The  diminution  of  the  shaft  is 
rather  leas  than  Vignola  makes  it,  and  the  heights  of  the 
several  members  of  the  entablature  bear  a lower  ratio 
lo  lire  diameter;  the  architrave  is  divided  into  three 
faciw.  and  the  fiizc  is  connected  with  the  upper  mould' 
ing  of  the  architrave  by  a conge  or  inverted  cavetlo. 
The  height  of  the  whole  entablature  is  equal  to  ~ of 
the  height  of  the  column,  and  the  cornice  contains  both 
denteU  and  modillons. 

Palladio  makes  the  Composite  column  equal  to  10 
diameters  in  height,  like  that  of  Vignola,  but  the  dimi' 
notion  less;  the  arcliitrave  Is  divided  into  two  faciw, 
and  the  frize  resembles  that  in  the  Ionic  entablature, 
except  that  the  upper  part  of  the  swollen  ur  convex  sur- 
face projects  beyond  the  lower  as  much  as  uf  a dia- 
meter ; this  practice,  which  at  first  seems  extraurdinary, 
has  probably  been  adopted,  as  is  observed  by  Norman  in 
his  parallel  of  the  Orders,  lo  reduce  the  iniervalsof  the 
modillons  in  the  comice  to  the  form  of  exact  squares 
when  the  centre  of  a modillon  corresponds  to  the  axis 
of  each  column.  The  height  of  the  entablature  is  one- 
fifth  of  that  of  the  column,  the  comice  is  without  dcntels, 
and  under  the  corona  are  modillooa  which  are  divided 


horizontally  into  two  parts  by  a moulding ; the  lower 
part  is  smaller  than  the  upper. 
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CHAPTER  IV. 

ArchUfcture  of  the  Continent  of  Knrope  since  PaUadio's 
Tirne. 

Two  Architects  who  have  n<lded  lu.stre  to  their  pro- 
fe>ision  both  by  their  buildings  and  writings,  m.  Serlio  Afrhitec- 
and  Scamozzi,  were  c<intemponiries  with  Palladio,  and 
bolli  practised  in  the  North  of  Italy  during  the  With 
century ; Scamozzi  is  particularly  celebrated  for  the 
Trissino  Palace,  at  Vicenza,  the  fa(jade  of  which  exhibits 
two  stories,  the  lower  ornamented  wiih  Ionic  cohimtis, 
and  the  upper  withCorinthian  pilasters.  To  tliese  names 
wc  may  add  those  of  ScalfarolLo  and  Tirali,  the  former 
of  whom  built  the  Church  of  San  Siineone  Minor,  at 
Venice,  with  a fa<^de  in  imitation  of  the  front  of  a 
Roman  Temple,  consisting  of  aix  Corinthian  ctdiimns 
supporting  an  entablature,  anri  crowned  by  a pediment 
enriched  with  sculpture ; and  the  latter  subsequently 
added  a portico  of  a similar  kind  lu  the  Church  of  Sau 
Nicolo  in  the  same  city.  Thc^c  are  almost  the  first  of 
the  Italian  Churches  having  that  kind  of  portico;  tlie 
facades  of  the  others  being  generally  ornamented  with 
three-quarter  columns  attached  to  the  walls. 

But  from  the  end  of  the  With  to  the  lieginiiing  of 
the  XVIIlth  century,  the  Andiiteclure  of  Italy  is  found 
to  have  deviated  considerably  from  the  comparative 
purity  of  the  PaJIadian  School  ; columns  of  the  Roman 
Orders  were  grouped  together  like  those  in  a Gothic 
ediflee,  and  they  were  employed  lo  support  the  imposts 
of  arches  by  the  side  of  others  which  bear  an  entabla- 
ture passing  above  tlie  crowns  of  the  same  arches ; pilaa- 
ters  were  made  to  project  before  each  other,  and  the 
entablatures  were  broken  to  correspond  with  the  pro- 
jections ; and  lastly,  pediments  were  placed  one  within 
another,  or  were  interrupted  at  the  vertex  ; and  an  exc'ess 
of  misapplied  ornament  encumbered  every  part  of  the 
building.  It  must  be  admitted  that  examples  of  these 
improprieties  are  found  in  the  works  of  the  older  Archi- 
tects ; but  in  these  they  appear  but  as  accidental  defects, 
whereas  in  the  Age  we  are  speaking  of  tliey  became 
general. 

During  this  period  lived  Borromini,  ixgainsl  whom  is  iturroouni 
chiefly  directed  the  reproach  of  corrupting  the  style  of 
the  Italian  Architects.  This  artist  practised  during  the 
first  half  of  the  XVHlh  century,  and  made  himself  sin- 
gular by  the  extravagant  caprices  which  he  introduced. 

Thebest  of  Ilia  works  is  theChurch  of  Santa.Agnesi  in  the 
Piazza  Navona,  at  Rome,  the  fa<^ade  of  which  is  a curve 
of  contrary  flexure  on  the  plan,  and  is  ornamented  with 
Corinthian  columns.  Another  of  his  works  is  (he 
Church  della  Sapienza,  also  at  Roma,  the  plan  of  which, 
in  the  interior,  is  a triangle  with  a semicircular  recess  cm 
each  side,  and  having  its  angles  filled  up.  Tlie  lower 
part  of  the  Chnrch  is  invisible  from  without,  being  sur- 
rounded by  buildings,  but.  above,  is  a cupola,  the  ex- 
terior surface  of  which  is  formed  in  steps  surrounding 
it,  except  where  they  are  interrupted  by  ccninterforta; 
but  the  most  remarkable  object  in  this  building  is  a 
spiral  turret,  approaching  to  the  funo  of  a cone,  which 
crowns  the  dome. 

About  the  same  lime  lived  Bernini,  who,  besides  the 
colonnade  in  front  of  St.  Peter’s  Cathedral,  built  the 
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A.ithilec'  fa^iule  of  the  Uarberini  Palace,  at  Rome.  The  centre 
(urr.  of  thit>  building,  which  had  been  Heiiii'nefl  by  Carlo 

' ^ Maderno.  and  partly  eiecuted  by  Borromini,  is  ol  a 

rectangular  form,  and  there  are  two  winffs  which  pro- 
ject towards  the  front ; on  the  (n^iind-Hoor  of  the  centre 
are  two  parallel  rows  of  arches  on  piers,  formirnf  a ves- 
tibule which  is  covered  by  a g^roined  vaulting;  and  in 
the  elevation  of  the  front  are  three  stories,  of  which  the 
lowest  ts  ornamented  with  Doric  columns  and  the  two 
up|)er  with  colnmus  of  the  Ctrinthiaii  Order;  and  l»e- 
iMcen  the  columns  arc  semicircular  arches  springing 
from  imposts.  In  the  front  of  each  of  the  two  wings, 
are  three  tiers  of  rectangular  windows,  place<l  tn  recesses 
formed  by  four  narrow  projections  of  tliewall  like  pilas- 
ters ; and  ab4>ve  the  roof  of  the  central  division  is  a recU 
angular  building  called  a Beicidt^rf,  with  windows  on 
each  side  and  adorned  with  pilasters  on  the  exlertur. 
This  kind  of  turret  seems  to  have  been  afTected  by  the 
Nobles  of  Italy  at  that  period,  and  there  is  one  of  a 
magnihcciU  churacler  above  the  nwf  of  the  Pontifical 
Palace  erected  by  Fontana ; but  they  are  considered  by 
Forsyth  as  injuring  the  eflcct  of  a building«  and  as  re- 
sembling a hut  on  a house-top. 

TneC*»eru,  >Vc  mny  here  introduce  a description  of  the  Palace 

tt  Ring  of  Naples,  at  Cuserta,  designed  by  Van 

Viielli,  in  17S2.  This  splendid  edifice,  which  from  its 
immense  extent  produces  a sublime  elTcct,  consists  of 
four  ranges  of  building<«  disposed  on  the  sides  of  a rect- 
angle 710  feet  long,  and  610  feet  broad,  with  a s<|uare 
pavilion  nl  each  angle  rising  above  (he  general  roof;  and 
the  iitlerinr  is  divideil  into  lour  equal-sized  open  courts 
by  two  lines  of  buildings  which  cross  each  other  at  right 
angles  in  the  centre.  The  entrances  are  by  an  octagonal 
vestibule  tn  the  middle  of  each  of  two  opposite  faces ; and 
a grand  but  obscure  corridor  extending  quite  through 
the  building  connects  these  vestibules  together.  In  the 
middle  of  this  corridor,  and  in  the  centre  of  the  whole 
Palace,  is  a grand,  octa|p>nai  saloon,  on  one  side  of 
which  is  an  immense  marble  staircase,  leading  to  an 
octagonal  landing-place  over  the  ssluon.  On  that  side 
of  the  landing  which  is  opposite  tlie  head  of  the  stairs, 
is  a superb  ^apel,  of  a rectangular  forni,  but  with  a 
aeniicircular  recess  at  one  emi : its  ceiling  is  hemicyfin- 
drical,  divided  into  compartments  richly  gilt,  anrl  rises 
Oil  each  side  from  an  entablature  supported  by  coupled 
Corinthian  columns  of  marlile,  which  stand  on  pedestals 
uniteri  by  balustrades.  In  the  middle  of  one  of  the 
sides  of  the  enclosure  is  an  elegant  Theatre. 

The  exteriirr  fumades  of  the  building  are  120  feet  high 
from  the  ground ; each  consists  of  three  stories,  of  which 
the  lowest  is  rusticated,  and  contains  two  rows  of  rect- 
angular windows  with  three  plain  i-ntninces  i.*overed  by 
semicircular  arches.  Above  this  basement  is  a row  of 
Ionic  pilasters  standing  on  pedestals,  the  faces  of  which 
project  from  a general  podium,  and  above  the  entablature 
is  a baluslmde  with  statues ; Irelween  the  pilasters  are  two 
tiers  of  rectangular  windows,  of  which  the  lower  only 
are  terminated  by  pedimcnt-hcads  ; and  the  centre  of  the 
facade  is  marked  by  a grand  pediment  supported  by 
four  pilasters  ami  crowned  by  trophies,  'l^e  up|ier 
part  clf  the  pavilion,  at  each  angle  of  the  Palace,  is 
adorned  with  Corinthian  piln.sters,  and  over  the  centre 
of  each  face  of  the  pavilion  if  a pediment.  The  whole 
building  stands  on  a general  baHcmeni,  to  which  is  an 
ascent  by  steps  extending  quite  along  the  front. 

Since  the  commencement  of  the  XIXth  century  the 
taste  for  the  classical  Architecture  of  the  Romans  has 


more  generally  prevailed  iit  Italy,  and  specimens  are  Pm  IV. 
exhibited  in  some  of  the  Churches  at  present  in  pn>-  ^ 

gresa ; of  these  Uie  principal  are  tlie  great  Church  at 
Naples,  now  building  by  an  artist  of  the  Country,  and  a 
Church  in  Lombardy,  buililmg  eccuniing  to  the  design 
and  at  the  expense  of  the  late  celebrated  sculptor 
Catiova : the  former  is  crowned  by  a dome  of  pumice- 
stone  ; and.  in  the  hiterii»r.  is  one  great  Order  riHiiig  up 
to  near  the  foot  of  the«lome,  with  continuous  bas-reliefs 
above  the  enlubluture;  on  the  exterior  is  a Corinthian 
portico  wiUi  a pediment  and  a Doric  colonnade  in  front 
like  that  ul  St.  Peters  Church  : the  other  is  executing 
on  the  mmlel  of  the  Pantheon,  and  is  to  have  a Greek- 
Doric  portico  in  front. 

Before  we  describe  the  Architecture  of  the  Norllicrn  Arc*tii«. 
part  of  the  Continent  of  Europe  in  the  XVlIih  and  tnreaf 
XVIllth  centuries,  it  will  be  necessary  Ibr  a moment,  fh^xvl^h 
to  cast  a look  back  on  that  which  prevailed  in  France  century.' 
immediately  aAer  the  abandonment  of  the  Gothic  style. 

The  dwellings  of  the  Nobility  of  France  about  the  time 
of  Francis  1.  were  generally  in  the  castellated  style, 
and  though  nut  intended  as  fortresses,  thev  probably 
resembled  such  as  were  actually  places  of  defence  in  the 
turbulent  times  which  preceded  that  period.  The  plan 
was  a square  or  parallelogram,  ami  Uic  whole  consisted 
of  buildings  surrounding  an  open  court ; the  windows 
were  high  and  narrow,  and  at  each  angle  was  a square 
or  round  lower,  crowned  by  an  embattled  |>ajmpe(,  with 
machicolations,  and  terminating  In  a high  pyramidal  or 
conical  roof.  Most  of  the  buildings  stood  on  a terrace, 
supported  by  a sloping  wall  or  revetment,  and  at  each 
angle  of  which  was  a puerile  or  watch-tower  projecting 
beyond  the  wall.  Specimens  of  such  edifices,  probably 
in  their  original  stale,  still  exist  at  Moiitaigis  and  Ver- 
neuH.  See  Durand’s  ParaUei  of  Anciaxl  and  Modern 
Archilrclure. 

In  the  beginning  of  the  following  century,  and  pro- 
bably earlier,  a taste  for  extravagant  oniacnciit  prevailed 
on  the  dwelling-houses  both  of  Prance  and  Germany. 

The  old  houKes  yet  existing  in  Normandy,  Germany, 
and  ilullwid  have  octagonal  towers,  high  roofs,  and 
di^qirnporlioned  columns  with  spiral  fliitiiigs;  and  the 
faces  the  wails  and  the  dormen,  or  windows  in  the 
roofs,  are  coveretl  with  (he  utmost  profusion  of  sculp* 
lure.  Some  examples  of  these  buildings  may  be  seen 
in  Cotman’s  Antiquities  of  Sormandy ; but  in  the 
course  of  that  century  the  Architects,  having  adopted 
(he  style  of  the  Italian  School,  introduced  a (a.Hte  for 
greater  simplicity  and  elegance. 

One  of  the  first  examples  of  this  improved  style  Tbe  Usem. 
is  the  Chateau  Luxembourg,  built  by  De  BroNKe,  hour;, 
under  Mary  de  Modicis,  in  1620;  this  conniiMs  of  a 
centre  and  two  wings  connected  by  arcades;  each  of 
(he  wings  is  formed  hy  two  square  |>«viliouB  placed 
at  right  angles  to  the  front,  and  in  the  rear  is  a square 
court  surrounded  by  a double  arcade.  The  centra) 
building  is  crowned  by  a cupula  and  lantern,  and  the 
pavilions  by  roofs  in  the  form  of  frusta  of  pyramids; 
each  Consists  of  three  stories  ornamented  with  columns, 
and  coupled  half-columns  are  attached  to  (be  faces  of  tb« 
piers  supporting  the  arches  which  connect  the  build- 
ings. The  chief  defect  in  the  design  of  this  building 
is  that  the  pavilions  instead  of  l>eing  subordinate  to  the 
centre  are  both  broader  and  more  iufly,  and  the  high, 
plain  roofs  seem  Ux>  heavy  for  the  ornamented  walls 
which  support  them. 

The  Louvre  and  tf.e  Thuilleriet  are  two  buildings 
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Archiiec'  wptrated  onl^r  by  iheir  |fard«tis;  the  former  consists  of 
(urv.  a vast  quadrangle  enclosing  a cor^//c;  and  the  matrni* 
ficence  of  its  principal  front,  which  was  Vwiilt  hy  Per- 
th* Lourr*  jn  |fWJ7,  renders  H one  of  the  finest  buildiu«rs  in 

Ktirripe ; the  length  of  this  front  is  371  fed.  its  lieig-ht 
from  the  level  of  the  (n^und  to  the  top  of  the  cornice  is 
B5  feel  3 inches,  and  it  is  broken  vertically  so  as  to  form 
a projection  in  the  centre  and  one  at  each  extremity, 
Tl>e  basement  constitutes  one  prand  but  plain  podium, 
S2  feet  3 inches  hig’h,  and  ia  pierced  by  wimlows,  tlie 
upper  extremities  of  which  are  flat  se|innents  of  circles; 
in  the  central  division  are  three  doorways,  of  which  that 
in  the  middle  is  more  lofty  than  the  others,  and  covered 
by  a semicirxnilar  arch  crowned  with  trophies.  Altove 
the  podium,  the  central  division  and  the  two  curtains  enn- 
nectintr  it  with  the  pavilions  are  adorned  with  coupled, 
Corinthian  columns  having  fluted  shafts;  every  pair 
stands  on  a iiedejUal  common  to  both,  and  between  the 
pedestals  arc  balustrades:  the  columns  stand  at  a dis- 
tance from  the  walls,  and  behind  them  is  an  o|>en  |val> 
lery  extending  along  the  front.  In  the  middle  of  the 
face  of  each  pavilion  is  a reces.s  crowned  by  a semicir- 
cular arch  springing  from  imposts ; the  angles  of  the 
pavilions  are  omamcnUul  with  coupled,  Corinthian 
pilasters,  and  on  each  side  of  the  rece.s.s  is  a column 
and  pilaster.  In  the  wall  of  the  building,  under  the 
colonnade,  arc  niches  containing  statues,  and  each  niche 
is  crowned  by  a pediment;  above  these  is  a horizontal 
string,  and  over  it  a mw  of  elliptic  \ medallions.  The 
central  division  is  crownt‘d  by  a magnificent  pediment, 
the  tympanum  of  which  is  filled  with  sculpture,  and 
above  the  horizontal  cornice  of  the  rest  of  the  building 
is  nit  elegant  balustrade. 

sixIThuillfri  ITio  Thuillerics  form  one  line  of  building,  1070  feet 
long,  situated  at  that  e.xtremity  of  the  whole  which  is 
opposite  to  the  colonnade  front  of  the  Louvre.  Tfie 
centre  consists  of  a tower,  74  feet  stjuare,  crowned  by 
a high  dome  misetl  on  a square  base,  and  formed  of  four 
Curved  surfaces  meeting  in  as  many  diagonal  ridge?i. 
which  are  ornamented  nr  disfigured  hy  rusticated 
work;  on  each  side  of  the  centre,  aline  of  building, 
having  an  arcade  in  front,  connects  that  part  with  each 
wing. 

Ihe  facade,  which  was  designed  and  begun  hy  Phili- 
bert del'  Orme  in  the  middle  of  the  With  century,  and 
continued  hy  I^e  Vau  in  the  XVIIth,  present*  the 
appearance  of  a ma«s  of  di«corrlant  parts  ; that  in  the 
centre  consists  of  four  stories,  ornamented  with  Ionic 
and  Corintliian  columns  supporting  entablature.*,  and 
crnwne<l  by  a pediment  and  dome.  The  arcade*  in  the 
curtains  stand  on  a podium  broken  by  projections;  the 
faces  of  their  pier*  arc  ornamented  with  Ionic  columns, 
the  *huft*  of  which  arc  interrupted  by  cubical  blocks,  and 
above  the  arcades  are  two  tiers  of  windows.  TIte  fui^ade 
of  each  of  the  wings  is  broken  vertically  into  three 
parts,  of  which  that  nearest  to  the  centre  consists  of 
three  stories,  with  lontc  and  Corinthian  columns  in  the 
lower  am!  second  stories  respectively,  and  Attic  pila-s- 
ters  in  the  upper.  The  parts  at  the  extremities  of  the 
fa<;ade  consist  each,  also,  of  three  stories ; the  front  is 
adorned  with  four  Corinthian  pilasters  extending  from 
the  podium  to  the  fop  of  the  second  story;  and  over 
these,  arc  dwarfish  pilasters  of  the  same  Order,  in  front 
of  the  third  story;  these  extreme  buildings  are  covered 
with  lofty  roofs,  in  the  form  of  frusta  of  pyramids.  The 
curtain  between  the  two  extremities  of  each  wing  con- 
sists of  two  stories  only,  ia  front  of  which  are  coupled, 
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Corinthian  pilaBter^  supporting  an  entablature  above  the  Part  IV, 
secoml  story. 

In  the  fai^ade  of  this  Palace  there  is  a mixture  of 
columns  and  pilaster*  of  varioii*  Orders  and  sizes 
ranged  in  the  same  line ; two  and  three  stories  are 
formed  within  the  same  height,  with  entablatures  ler^ 
minating  at  the  point  at  which  the  heights  of  the  stories 
are  changed,  and  the  roof*  of  the  several  buildings  are 
separated  from  each  other ; hence  arises  the  utmost  con- 
fusion in  the  system,  yet  from  the  great  extent  of  the 
line  an  imposing  cfTecl  is  produced. 

A stilt  more  imposing  effect  arises  from  the  immense  Pdac*  <4 
line  of  building*  forming  the  Palace  at  Versailles,  VetsullM- 
whicli,  l>esirlc*  the  advantage  of  greeter  r^tilarity  of 
design,  is  without  the  high  naked  roof*  which  deform 
the  older  building*  of  France  and  appear  like  mean 
addition*  to  the  original  structure.  This  ediftcc  was 
built  by  Hardouiii  Mansard  in  the  time  of  Louis  XIV., 
and  consists  of  a Ncries  of  building*  divided  into  two 
parts  by  a court;  the  whole  length  Is  1330  feet,  and 
from  the  centre  project*  a ma.*s  of  buildings  about  260 
feel  toward*  the  garden.  On  arriving  from  Paris  there 
is  a front  court,  in  advance  of  the  general  line  of  build- 
ing, with  ofBces  on  each  side,  and  this  leads  to  an  inner 
court  lietween  the  two  wings;  at  the  bottom  of  this  is 
the  grand  portico  in  the  centre  of  the  whole  building. 

The  two  wing*  and  the  centre  contain  five  quadrangular 
cortlii  suiTininded  by  the  apartments  of  tlie  Palace,  and 
the  two  extremities  of  one  wing  are  occupied  by  a Chapel 
and  a Theatre. 

The  royal  Palace  of  the  Escurial,  in  Spain,  was  begun 
in  1557  for  Ptiilip  II.,  by  Giovan  Battista  di  Tol^o,  ^*1. 
and  ftnislied  by  other  hand*  after  the  death  of  that 
Architect.  It  ia  of  a quad''»*nffular  form,  6h0  feet  long 
from  North  to  South,  and  55b  feel  from  East  to  West, 

Iwsides  a Chapel  which  project*  177  feet  beyond  the 
face  of  the  Eastern  front;  the  general  height  of  the 
e<lifice  is  fi4  feet,  but  there  are  eight  lowers,  each  200 
feet  high,  of  which  four  are  at  the  angles  and  the  rest 
are  symmetrically  disposed  in  the  interior.  The  general 
plan  of  the  building  may  be  considered  a*  divided  into 
three  parts,  in  direction*  fn>m  West  to  East;  at  the 
Western  extremity  of  the  central  division  is  a grand  ves* 
libtile  252  feet  long,  and  125  feet  wid>*,  the  *i«lcs  of 
which  are  omamentrd  with  pilaster*  supporting  arches. 

Three  grand  portals  lead  from  this  vestibule  to  the  Royal 
court,  which  is  2fl2  feet  long,  and  197  feet  wide.  Includ- 
ing the  habitation*  al>oul  it;  the  fui^nde*  of  the  build- 
ing* in  this  court  have  ftvo  rows  of  windows  ornamented 
with  (MlaMer*  or  fasces  ; and  at  the  Eastern  extremity  ia 
the  grand  Chapel,  which  is  covered  by  a cupola  70  feet  In 
diameter,  and  has  in  fniiit  a {lorlico  formed  by  five  arches 
the  pier*  of  which  arc  ornamented  with  hulf-colnmn* 
of  the  Doric  Order.  The  Northern  and  Southern  divi- 
sion* of  the  interior  are  occupied  by  peristylea  or  arcades 
surrounded  by  apartment*. 

'Die  principal  exterior  fu«^nde  is  towards  the  West ; 
like  all  the  others  it  contain*  five  tiers  of  w’induw*,  orna- 
mented with  simple  architraves ; and  it  is  finished  hy  a 
horizontal  cornice  which  i*  continued  without  interrup- 
tion round  the  whole  building.  It  has  three  p<irtal*  of 
entrance,  one  in  the  centre  and  the  others  equally  dis- 
tant from  it  and  from  the  angles  of  the  building.  The 
centre  of  the  facade  is  adorned  with  two  Orders  of  half 
columns  attached  to  the  wall*  ; the  breadth  of  the  lower 
Order  is  149  feet;  and  it  contains  eight  Doric  half- 
columns  sunding  on  plinths ; in  the  middle  inlerco* 
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ArchitM.  lumniation  U the  doorway,  and  in  the  other>«  are  niches. 
tur«.  Above  the  entablature  of  this  Order  arc  four  Ionic 
coluinnH,  placed  vertically  over  the  four  middle  columns 
of  the  Order  below  ; and  the  entablature  is  crowned  by 
a pediment  with  a ^lobe  at  each  of  its  points ; this 
second  Order  is  Hank^  by  four  obelisks  plac^  vertically 
over  the  four  eslremc  columns  below;  the  obelisks  are 
tertniuated  by  globes  ; and  in  the  middle  intercolumni- 
atioii  is  a niche  containing  a statue  of  San  Lorenzo ; 
the  decorations  about  the  other  doorways  consist  of 
architraves  and  pediments. 

The  size  of  this  ImiUling  gives  it  an  air  of  great  mag- 
nihcence,  but  us  long  and  almost  nuked  facades  render 
it  u gloomy  pile.* 

The  high,  sloping  roofs,  which  we  have  descri!}ed  as 
rising  ab«)ve  the  walls  of  the  Palatial  buildings  in 
France,  seem  to  have  been  general  throughout  the 
North  and  West  of  Kurope.  during  the  last  century,  id  the 
palaces,  villas,  and  even  the  town  houses ; but  this  mode 
of  building  was  carried  (o  excess  in  Germany,  where 
the  roofs  were  ohen  as  high  above  the  lops  of  the  vertical 
wulls  as  these  were  above  the  ground,  and  contained 
sometimes  as  many  as  five  rows  of  dormer  windows. 

We  add  to  this  Chapter  an  account  of  the  (wo  princi- 
pal.modem  Churches  of  Prance,  which  are  dislingnitihed 
from  tht»se  of  Italy  cinetly  by  the  manner  in  which  the 
centres  of  tJic  buildings  are  covered;  instead  of  the 
massive  double  domes  which  svem  to  crush  the  walls  of 
St.  Mary’s,  at  Floreure,  and  of  St.  Peters,  at  Rome,  the 
French  Churches  are  crowned  by  slender  cupolas  ex- 
hibiting, in  their  construction,  examples  of  refined, 
mechanical  skill. 

Cfaurch  of  At  the  latter  end  of  the  XVIIth  century,  Hardouin 
Mansard,  the  Architect  of  the  'ITiuillerics,  built  tlie 
Church  of  the  Invalids,  at  Paris,  a work  of*  the  same 
character  as  that  of  St  Peter’s,  at  Rome,  but  of  smaller 
dimensions.  This  edifice  is  formed  on  a plan  the 
exterior  of  which  is  a square  of  342  feet,  and  the 
central  part  in  the  interior  is  a complete  circle,  B5 
feet  3 inches  diameter;  between  this  circle  und  the  four 
faces  of  the  building  are  vestibules,  which  give  to  the 
interior  the  form  of  a Greek  cross,  and  the  vestibules  on 
the  East  and  West  are  temiiaaled  by  porticos.  Within 
each  of  the  four  angles  of  the  square,  is  an  octagonal 
Chapel;  and  in  the  Eastern  extremity  of  the  Church  is 
a rich  baldaquino,  the  entablature  of  which  is  sup- 
ported by  Corinthian  columns  with  twisted  shafts. 

The  body  of  the  Church  U covered  by  a triple  dome, 
of  which  the  lowest  lias  the  form  of  a spherical  zone, 
and  rises  at  H6  feet  from  the  pavement ; its  height  U 
S6  feel,  and  it  terminates  in  a circular  aperture  which 
permits  the  second  dome  lo  be  seen  by  a spectator 
below  ; this  second  diime,  which  is  nearly  a hemisphere, 
rises  from  the  hanco  of  the  former,  and  iU  enm  n is 
208  feet  from  Uie  pavement.  Roth  these  domes  are  of 
masonry;  the  lower  purt  of  the  second  is  pierced  by 
twelve  semieircular-heaJeil  apertures.  The  third  or 
upper  dome  is  of  timlnrr.  and  iu  veKical  section  resem- 
bles a Gothic  arcli  of  tlic  third  point;  its  vertex  is  238 
feet  from  the  pavement,  and  it  iserowned  hy  an  elegant 
lantern,  terminating  in  a ball  and  cro.ss,  at  312  feet  from 
the  pavement ; the  surfece  of  the  exterior  dome  is 
divided  hy  twelve  riba,  and  between  these  it  is  orna- 
mented with  panels  containing  painted  trophies ; the 
interior  surface  of  the  second  dome  is  covered  with 

* For  particalsn  of  the  Ebtcuu.  Wm  strictly  ArchiiecturkJ,  wo 
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painting,  on  which  the  light  falls  from  the  windows  In  p»niv. 
the  lantern,  and  permits  them  to  be  seen  to  great  advan- 
tage,  through  the  aperture  of  the  lower  dome. 

The  Church  of  Si.  Genevieve,  at  Paris,  was  begun,  in  of  si. 
1757,  by  M.  Soufflot,  and  is  remarkable  for  (he  boldness  Genctieve. 
of  the  conslnictioii  of  its  upper  part,  which  consists  of 
three  domes  of  ma.sonry  raised  one  on  another  without 
any  apparent  abutment.  At  the  intersection  of  the  body 
of  the  Church  with  the  transept,  are  four  piers,  onta- 
inenled  with  Corinthian  columns;  from  these  piers 
sprittg  semicircular  arches,  and  between  them  are  prii- 
denlives,  which  terminate  iu  a tiorizonial  circle  7U  feel  in 
diometer.wilh  an  interior  entablature,  the  cornice  of  uhidi 
is  108  feel  from  (he  pavement ; above  the  pendentives  is 
a cylindrical  wall,  in  which  is  another  interior  entabla- 
ture, the  comice  of  which  is  155  feet  from  the  pavement. 

The  exterior  of  this  wall  is  surrounded  by  a range  of 
Corinthian  columns,  37  feet  high,  and  disposed  iu  tfte 
circumleretice  of  a circle.  110  feel  in  diameter;  Irimi 
the  top  of  the  wall  springs  the  lower  dome,  which  \s  7o 
feet  iu  diameter,  and  35  fret  high,  and  has  the  form  of  a 
truncated  paraboloid  ending  at  (op  in  a circular  aper- 
ture, the  diameter  of  which  is  30  feet. 

On  Uie  hances  of  tins  dome,  and  lAO  feel  I'rom  the 
pavement,  springa  another  parabolical  dome,  58  fret  in 
diameter,  and  4U  feet  high,  and  on  (he  top  of  this  is  a 
lantern,  55  feet  high,  with  a hemispherical  top,  term!- 
iiatiug  in  a ball  and  cross.  Over  the  cylindrit'al  wall 
before  mentioned,  and  on  the  exterior  of  the  ba>e  of  (ho 
second  dome,  is  another  cylimlrical  wall,  crowtied  on  the 
exterior  by  an  entablature,  the  cornice  of  which  it»  at 
the  heiglA  of  2i'U  feet  from  the  pavement ; from  this 
springs  the  npperdome,  which  is  80  feet  in  diameter,  und 
40  feet  high,  and  terminates  on  the  exterior  of  the  lun- 
tern,  at  about  the  iiiUldte  of  its  height.  A vertical  rec- 
tion  of  this  dome  prevents  the  appearance  of  two  Gotfiic 
orches,  the  radii  of  winch  arc  each  equal  to  54  feet. 

Afler  the  description  of  the  elegant  Churches  of  Italy 
and  France,  it  will  be  almost  needless  to  notice  those  of 
other  Countries  on  the  Continent  of  Europe,  which  have 
been  erected  subsequently  to  the  ubundunnieut  of  tlie  cw**" 
Gothic  style ; some  of  ihc^,  like  the  Cathedral  at  utirui. 
Dresden,  are  crowiietl  by  inagniAcent  domes,  but  in 
general  they  are  furnished  with  a square  or  polygonal 
tower  rising  to  a great  height  above  the  body  of  (he 
building ; the  top  of  this  is  surrounded  by  a balcony 
and  crowned  by  a cupola  and  lantern,  and  frequently  by 
a small  spire  or  pimtaLle  above  the  latter.  In  lloliaiid 
ami  the  Northern  part  ofGermany,  an  extremely  vitiated 
taste  prevailed  till  lately  in  Church  budding ; nmiiy  of 
the  spires,  instead  of  having  the  simplicity  of  the  pyramid 
or  cone,  resemble  several  spheroid-s  or  bell-shaped  Agures 
placed  one  above  another,  and  ending  in  a very  acute 
pinnacle  at  the  tup. 

The  modern  Churches  of  ripain  are  nut  very  dilTerent 
from  those  of  the  North  of  Eunq>e ; some  of  them  are 
crow  ned  by  domes,  but  the  generality  of  them  have  only 
stnall  slender  turrets  extravagantly  painted  and  gilt; 
their  marbles  aud  paintings  are  rich,  ^lare  overloaded 
with  garlands  an'^  pyramids,  broken  pediments,  und 
heavy  con>ice.s. 


CHAPTER  V. 

Jniroduciion  of  Me  Roman  Arcfnuuurt  tnlo  Engtand. 

The  introduction  of  ilic  revived  Roman  Architecture 
into  England  seems  to  have  taken  place  during  the 
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Arehitec.  ot  Henry  VIIF.,  for  this  Prince  hod  in  hi*  *ervicc 

John  of  PadiiA  and  Jerome  of  Trevim.  two  Italian 
Architects,  who  were  employed  in  the  erection  of  man- 
*ions  fur  the  En^^Usb  Nubility  ; and,  Ihnug^h  nothings 
DOW  remain*  of  their  works,  there  i*  little  doubt  that 
they  were  the  instructors  of  Holbein,  who  arrived  in  this 
('ountry  at  or  near  the  same  time ; and  who  has  left  an 
example  of  the  ancient  Order*,  but  blended  with  feature* 
be]«in!;ingr  lo  the  latest  specie*  of  Gothic  Architecture, 
in  the  pt^ico  which  he  built  for  the  Eari  of  Pembroke, 
at  Wilton. 

Style  of  Thi*  mixture  of  style*  continued  to  prevail  in  the 
butMiof  ia  buildinir*  erected  during  the  reigns  of  Elizabeth  and 
Ef James  I.,  and  specimens  of  it  are  found  in  the  Colleges 
ud^tmesl  Oxf'ortl  and  Cambrklge,  several  of  which  were  then 
built  or  restored;  these  generally  consisit  of  ranges  of 
buildings  enclosing  quadrangular  areas  ; and  the  win* 
dows,  which  are  rectangular,  are  divided  by  mullions 
and  crowned  by  horizontal  tables.  Over  the  gateways 
are  oriels,  and  along  the  tops  of  the  wall*  are  several 
gables,  the  sides  of  which  are  cut  in  figures  fantastically 
Ctatn  com]K)sed  of  right  lines  and  curves.  But  in  Calus  College, 
Cam-  at  Cambridge,  which  was  erected  in  1566,  are  several 
bridg«.  aemicirciilar-headed  gatewuya,  ornamented  with  some 
of  the  Roman  Orders  in  tiers ; and  Uie  face  of  one  of 
them  has  ail  the  five  placed,  in  succ'csaion,  above  each 
other.  For  purity  of  style  these  are  nearly  equal  to 
any  examples  of  the  Orders  executed  by  Bramante  in 
Schools  St  Italy,  llie  tower  also  of  the  Schools,  at  Oxfun), 
Oxford.  consists  of  a semicircular*headed  gateway  with  broad 
windows  above  it,  and  the  whole  crowned  by  a com- 
plex gable;  on  the  face  of  the  tower  are  five  tiers 
of  coupled  columns  of  all  the  different  Roman  Orders, 
from  the  Tuscan  to  the  C'om(>wiile,  mounte<l  on  pe- 
destals. These  are  supposed  lo  have  been  exfK'uted 
by  Inigo  Jones;  but  they  are  probably  older,  and  are, 
evidently,  the  work  ofsomeperstm  who  had  a knowledge 
of  the  Orders,  but  not  of  the  ancient  mude  of  applying 
them  in  a building.  Above  the  second  tier  of  windows 
is  a statue  of  James  I. 

Elizabethan  According  to  Mr.  Walpole,  the  mansions  of  the  Eliza- 
mtaooa»-  belhan  Age  belong  lo  a style  which  he  supposes  to  have 
been  invented  for  the  houses  of  the  Nubdity,  when,  on 
the  settlement  of  the  Kingdom  afier  the  termination  of 
the  quarrel  between  the  Roses,  they  ventured  to  abandon 
their  fbrliried  dungeons  and  consult  domestic  conve- 
nience. At  the  entrance  was  a vast  hall  fre<|iiently 
occupying  all  the  height  of  the  building;  from  this  pro* 
ceeded  a gallery  extending  through  the  whole  length  of 
the  house,  ami  forming  a communication  among  the 
ddfererit  apartments.  The  opartinents  themselves  were 
great  in  length  and  breadth,  but  the  ceilings  were  low  ; 
and  those  sides  of  the  room  which  were  formed  by  the 
exterior  waltsnf  the  house  were  almost  entirely  occupied 
by  rectangular  windows  : oriels  or  bowed  windows  were 
also  very’  general ; these  formed  recesses  in  the  rooms, 
und  were  supported  by  timbers  projecting  from  the 
face  of  the  lower  part  of  the  wall.  The  ceilings  were 
divided  into  square  compartments  by  great  timber* 
under  its  general  surface ; the  parapets  were  cut  into 
gables  like  those  of  the  Colleges  above  mentioned,  and 
both  the  interior  and  exterioi  of  the  building  were  gene- 
rally loaded  with  sculptured  ornaments  resembling  those 
on  the  houses  of  the  Continent,  at  the  same  period. 

Thorpe  All  Architect  named  Thorpe  designed  or  improved 

most  of  the  Palatial  edificra  erected  in  the  reigns  of 
Elizabeth  and  James  I.  Walpole  say*  of  him,  that  his 


ornament*  are  barbarous ; but  he  allotted  ample  space*  PartlV. 
for  halls,  staircases,  and  chambers  of  stale,  and  there  ia 
judgment  in  his  disposition  of  apartments  and  offices. 

Audley  End,  near  Saflron  Walden,  and  part  of  Northum- 
berland House  in  London,  were  built  by  Bernard  Bernard 
Jansen,  a Fleming,  in  the  time  uf  James  I.  The  latter  Jsbsvd. 
i*  remarkable  for  its  almost  exact  coincidence  wkh  the 
style  of  the  Italian  Palace*;  consisting  of  a range  of 
buildings  surrounding  a quadrangular  enclosure,  with 
windows  towards  the  interior. 

In  Britton’s  Arckiteciurai  Antiquitia  is  given  a view  Bnrnoa* 
of  Brownsholme  Hall,  in  Y'urkshire,  which  may  serve  a.s  I*®!”**  Balt 
on  example  of  the  domestic  Architecture  of  the  above-men  - 
tioned  period.  The  facade  consists  of  a centre  and  two 
projecting  wings.  In  the  middle  of  the  former,  is  the  door- 
way which  is  crowned  by  a semicircular  arch  without 
imposts,  and  on  each  side  is  a pur  of  fluted  columns  of 
an  Order  resembling  the  Doric,  but  with  Attic  bane*,  and 
standing  on  a common  pedestal;  the  entablature  above 
them  extends  only  over  the  doorway  and  columns,  and 
is  broken  so  as  to  project  over  the  latter;  in  the  friie 
are  irig^yphs,  hut  placed  without  regard  to  symmetry, 
for  in  that  part  which  stands  over  the  capitals  of  the 
columns  there  are  two  triglyphs,  and  (wo  metopes,  so 
that  at  one  angle  of  the  projecti<m  is  a triglyph,  and  at 
the  other  a metope.  Over  thi*  entablature  is  a plain 
rectilinear  window,  and,  on  each  side  of  it,  a pair  of 
Ionic,  fluted  pilasters,  both  standing  on  one  pedestal, 
the  face  uf  which  is  ornamented  with  a panel  ; the  en* 
tablature  above  consist*  of  several  mouldinga,  without 
distinction  of  architrave  or  frize.  The  third  story  is 
ornamented  in  a way  similar  to  the  second,  but  it  is  not 
quite  so  high  ; over  it  is  a pediment,  and,  on  each  side, 
i*  a smalt  obelisk,  placed  on  a pedestal. 

The  English  mansionH  of  tlie  time  of  Elizabeth  do  not  impre^^ 
apjiear  to  hare  been  ever  considered  a*  convenient  meat  of 
dwelling*  ; I^rd  Bacon's  observations  on  them  are  well 
k now  II,  and  perhaps  there  are  few  persons  of  the  present 
day  who  would  choose  such  edifices  for  their  residence 
in  preference  to  those  uf  mure  nvodern  construction ; 
the  tasteless  form  of  the  exterior,  the  great  square 
wrindows,  and  clumsy  sculpture,  are  equally  unworthy 
of  imitation  ; and.  we  may  add,  the  diminutive  columns 
execute<i  In  imiuiion  of  the  Roman  Orders,  and  placed 
so  that  they  lietray  an  utter  ignorance  uf  the  principle* 
whicli  regulate  the  employment  of  such  members, 
instead  of  intqiiring  idea*  of  magnificence  only  excite 
contempt  But  (his  mixture  of  styles  did  not  long 
contimie,  and  the  Italian  artists,  who  had  Iweii  brought 
iuto  England  as  early  os  the  reign  of  Henry  VTl.,  having 
communicated  some  knowledge  of  (he  Architecture  of 
their  Country,  those  of  England  begun  to  feel  a desire 
to  be  more  intimately  acquainted  with  it,  and  with 
the  ancient  style  from  which  it  was  derived.  By  such 
means  Inigo  Jones  seems  to  have  been  ted  to  (hr  study 
of  the  writings  of  Vitruvius  andof  the  Italian  Architects; 
and,  thus,  to  have  acquired  a great  ta&te  for  the  style 
prevalent  in  Italy  at  that  {>eriod.  which,  fortunately,  he 
was  enabled  to  put  in  practice  to  a great  extent. 

In  the  early  part  of  his  professional  career,  he  gave  Si.  Jobas 
designs  for  the  second  quadrangle  of  St  John’s  College  CoUef*, 
at  Oxford ; the  lower  story  of  which  he  made  to  consUt  ®*^®*^* 
of  a range  of  semicircular  arches  supporting  an  enta- 
blature oniamenled  with  trigly^hs;  above  this,  are  win- 
dows divided  into  two  lights,  and  the  walls  are  crowned 
by  battlement*.  In  Uie  centre  of  one  side  of  the  ujuare 
is  a semicircular  arch,  springing  from  columns,  and  on 
3 B 2 
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Areoiwe-  each  side  of  it  is  a projeclin?  pier  wilh  double,  fluted 
pilasters  nupportin^  an  entablature  in  which  are  two 
tri^jphs.  In  the  second  atory  of  the  same  centre,  and 
above  the  former  pilBSter!i.  are  two  similar  ones  with 
Ionic  capitals ; the  whole  of  the  centre  is  crowned  by  a 
seirmental  pediment  without  the  horizontal  cornice. 
About  the  same  time  Jone.s  built  Heriol’g  Hospital  at 
Kdinbur^,  and  Sherbcnirnc  House  in  Gloucestershire  ; 
these  first  works,  however,  have  not  the  correctness  ob- 
served in  those  executed  after  his  return  from  Rome; 
and  Walpole  observes  that  his  designs  of  that  time  are 
defaced  by  the  littleness  of  parts  and  weight  of  orna- 
ment with  which  the  revival  of  the  ancient  Architecture 
in  this  Country  was,  for  the  most  part,  encumbered.  But, 
having  had  an  op(>urtunilyof  consulting  on  the  s|)ot  the 
remains  of  Komun  Art,  his  taste  beciime  purified,  and, 
aubseqiiently,  he  desi^;tied  or  executed  those  works  which 
established  his  fame, and  {rave  a decided  turn  in  England 
in  favour  of  classical  Architecture. 

Inuaded  King  James  employed  this  Architect  to  give  a design 
WhiuWL  Palace  at  Whiiehull.  in  order  to  replace  the 

ancient  one,  which  was  then  in  u ruinous  condition ; and 
a complete  pi  n atnl  elevation  of  the  intendefl  Palace 
may  be  seen  in  the  coilrelion  of  his  designs  by  Kent ; 
it  was  to  have  been  of  a rectangular  form,  the  whole 
length,  between  the  river  Thames  and  St  James's  Park, 
equal  to  926  feet,  and  the  breadth  from  Nurih  to  South 
7-10  feet.  This  immense  edifice,  excee^ling  in  magni- 
tude the  Palace  of  Oioclesiun,  was  to  be  divided  into 
three  equal  ret-tangles  by  two  ranges  of  buildings,  ex- 
tending through  the  whole  depth  of  the  Palace,  from 
North  to  South  ; the  central  division  was  to  form  one 
great  court  -urrouiided  by  a terrace  3U  fret  wide;  but 
the  two  lateral  divisions  were  ench  to  be  divided  into 
three  courts  by  two  ranges  of  buildings  from  East  to 
W'est.  In  the  centre  of  each  of  the  exterior  sides  of  the 
building  there  was  to  be  a grand  fui^ade,  of  which  that 
next  to  Charing  Cross,  and  the  opposite  one.  were  at 
the  extremities  of  the  great  central  court;  the  front  next 
to  the  Park  was  to  lead  into  a circular,  or  as  it  was 
called,  a Persian  court,  surrounded  by  an  arcade,  and 
forming  the  mi<ldle  of  tlie  three  courts  on  that  side  of 
the  Palace  ; the  front  next  to  the  river  was  to  lead  itito 
a square  court,  also  surrounded  by  an  arcade,  and  form- 
ing the  middle  court  on  this  side, 
banqueting-  The  only  part  of  this  vast  cflifice  which  was  executed 
is  that  intended  to  have  been  a Banqueting-house,  but 
now  converted  into  n Cha|>el;  it  forms  a very  small 
part  of  the  whole  design,  and  occupies  what  would 
have  been  the  Western  side  of  the  quadrangle  at  the 
North-East  angle  of  the  Palace.  Itsplnti  in  u rectangle 
110  feet  long,  and  55  feet  wide,  and  its  longest  frouts 
contain  each  two  Orders  of  half-columns,  almve  the 
lowest  story,  which  forms  asuhstaniial  basement  to  the 
whole  structure;  the  lower  of  the  two  Orders  is  Ionic, 
and  resembles  that  of  Palladio  in  the  pruportionH  of  the 
columns,  in  the  convex  frize,  and  in  the  modillons  of 
the  coniice ; between  the  columns  are  rectangular 
windows,  with  circular  and  rectilinear  pediments  alter- 
nately: the  upper  Order  is  Composite ; between  the 
columns  are  rectangular  windows,  aud  above  the  latter 
arc  festoons  of  sculptured  drapery  : the  wliole  front  is 
rusticated  and  crowned  by  a balustrade.  Tlie  facades 
•if  tliis  building  produce  an  imposing  effect,  and  they 
are  t»o  much  the  more  atlmirahle  as  they  arc  almost  the 
first  examples  of  the  Homan  Architecture  in  this  Country ; 
they  partake,  however,  of  the  defects  of  the  Italian 


school,  from  which  emanated  the  style  they  exhibit ; IV. 
the  entablature  is  broken  over  each  column,  and  there 
is  a cornice  to  (he  lower,  as  well  ws  lu  the  upper  Order. 

But  U the  whole  Palace  hud  been  executed,  there  would 
have  been  no  ground  fur  the  observation  of  a furetga 
artist,  which  till  lately  was  ton  well  founded,  rtz.  that 
the  King  of  England  was  worse  lodged  than  any  other 
Prince  In  Europe. 

The  old  Palace  at  Whitehall,  which  this  was  (o  have 
replaced,  had  been  originally  built  by  Hubert  de  Buig. 

Earl  ol  Kent ; it  was  in  124^  sold  to  (lie  then  AR'hbiNhop 
of  York,  and  it  became  the  town-residence  of  the  Pre- 
lates of  that  See.  In  1530,  Cardinal  Wolsey,  who  (hen 
held  it,  sold  it  to  Henry  VIII.,  by  which  it  became  the 
pro;>erty  of  the  Crown  : it  was  finally  destroyed  by  fire 
ill  1698. 

I1iat  piece  of  Architecture  which  ts  situated  on  the  Yorktuirs. 
Thames  at  the  end  of  Buckingham  Street  in  the  Strand, 
wa.s  originally  a water-gale  in  the  mhldle  of  a long 
embattled  wall,  skirting  the  gardens  of  the  Duke  of 
Buckingham  on  the  river  side ; and  was  erected  by 
Inigo  Jones  in  1626.  'Fhe  facade  of  this  building,  next 
to  the  street,  cansists  of  a H*micircular  arch  in  the 
centre,  for  a passage,  and  an  aperture  of  a similar  form 
on  each  side  for  a window  ; (he  crowns  of  ihese  are  of 
equal  height  from  the  pavement,  hut  a.s  (he  middle  arch 
is  wider  than  the  others,  its  imposts  are  lower  than 
(heirs,  which  is  a great  defect;  the  face  of  each  pier  is 
ornammled  will)  a pilaster  of  the  Ttiscan  Onlcr,  and, 
over  these,  is  a general  horizontal  entablalure  with  slime 
balls  placed  as  oriiamenU  on  its  top.  In  the  direction 
of  the  length  of  the  ;>assage  through  the  centre,  are  two 
semicircular  arches  on  each  side,  springing  from  imposts, 
and  resting  on  a small  pillar  in  (he  middle.  The  fn^de 
next  to  the  river  ennsists  sbo  of  three  semicircular 
arches ; in  front  of  the  four  piers  on  which  they  rest  are 
four  half-columns  of  the  Tuscan  Ortler  attached  to  the 
wall ; the  two  in  the  centre  stand  on  the  top  of  the 
flight  of  ste{»s  which  leads  from  Uie  pas.sage  down  to 
the  water,  and  the  (wo  others  on  plain  pedeHtals.  The 
imposts  of  the  three  arches  are  all  in  one  horizontal 
line;  the  faces  of  the  piers  are  nisiicatcd  to  resemble 
rough  masonry,  and  there  are  square  blocks  also  rusti- 
cated. at  intervals,  on  (he  shafiii.  The  coinmns  support 
an  entablature  which  is  broken  aliuve  their  capitals ; 
and  over  the  archway  is  a |)cdiment  formed  by  a seg- 
ment of  a circle,  and  having  its  tympanum  ornamented 
with  a shield,  for  which  die  horizontal  cornice  is  inter- 
rupted. 

The  Church  of  St  l*mil,  in  Covent  Garden,  was  ori-  Chsfck  of 
ginally  built  by  Jones,  hi  a style  resembling  that  of  the  P“l. 
preseiu  edifice,  which  is  a restoration  executed  under  the 
direction  of  Mr.  Hardwick;  the  old  buihlirig  having 
been  deslitiyetl  by  an  accidental  fire  in  1795.  'the  Ar- 
chitect recins  to  have  intended  to  exhibit  here  the  pro- 
portions uf  the  Tuscan  Temples  as  they  are  described 
by  Vitruvius ; mid  (he  whole  building  may  be  considered 
as  very  well  appropriated  to  iu  situation,  among  the  huts 
of  a market-place,  which  it  may  be  said  to  resemble  in 
form  ; it  must  also  he  considered  as,  perhaps,  the  only 
existing  specimen  of  an  ancient  Order,  and  on  (hat  ac- 
count it  is  interesting.  The  plan  is  a rectangle  133  feel 
long,  including  the  depth  of  the  portico  or  pronans,  and 
60  feel  wide,  and.  contrary  to  the  general  practice  in 
Churches,  the  altar  is  at  the  Western  extremity;  the 
height  frtim  the  ground  to  the  comice  is  35  feet.  In 
front  oftlie  prtmnns  are  two  columns  of  the  Tuscan  Order 
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ArehitM-  between  the  ant«  piliaten  ; ell  these  have  coniiiderable 
lure.  diminuliDii,  and  th«  sidea  of  (he  shafts  are  curved  in  the 
vertical  direction;  the  entablature  consisU  of  an  archi- 
trave and  cornice,  and  the  latter  is  supported  by  canlili- 
vera.  or  limbers,  projecting  as  much  as  one-<;uarter  of 
the  hciirht  of  the  column.  The  facade  is  crowned  by  a 
pedimeiil,  the  tiei^hl  of  which  from  the  horizontal  cornice 
is  21  feet,  or  nearly  one-quarter  of  the  whole  hurizontal 
extent  of  tlie  entablature. 

Masonry  was  thus  employed  in  the  time  of  Fnif(o  Jones 
for  tlie  public  edifices  of  l>ondoii,  but  the  mansions  of 
the  Nobil'iy  were  then  merely  of  brick,  tuid  the  houses 
of  the  citizens  of  timber;  in  the  rei;fn  of  Charles  1.,  how- 
ever, stone  houses  were  built  in  London,  and  the  Kail 
of  Arundel  was  almost  the  first  who  introduced  the  prac- 
tice of  building  in  that  material, 
of  Soon  afier  the  lime  of  Inigo  Jones  the  fire,  which  de> 
Sc  Psul.  stroyed  nearly  the  whole  of  London,  was  the  occasion  of 
bringing  forward  the  talents  of  Sir  Christopher  Wren, 
wlio,  In  reedifying  the  City,  had  more  opportunities  of 
displaying  his  skill  in  Architecture  than  any  indi\iduai 
before  or  since.  Besides  the  restoration  of  a considerable 
number  of  smaller  Churches,  that  distinguished  Scholar 
ns  well  as  artist,  whose  mathematical  discoveries  liave 
merited  the  notice  of  Sir  Isaac  Newton  himself,  had 
(he  glory  of  erecting  the  Cathedral  of  St.  Paul,  in 
London,  which,  next  to  that  of  St.  Peter,  at  Rome,  is  (he 
most  magnificent  edifice  in  the  modem  World.  The  plan 
of  the  building  is  similar  to  that  of  the  generality  of  the 
Christian  Ba.<iilice;  riz.  a I.<alin  cross;  and.  In  the  dis- 
position of  its  interior,  m well  as  Us  exterior  form,  it 
Mars  constdemble  reM*tnblance  to  the  Church  of  St. 
Peter,  from  which,  indeed,  the  idea  of  thecoiistniction  is 
acknowirdgeil  to  have  been  borrowed. 

Two  rectangular  parallelogramB  on  the  plan  cross 
each  other  at  right  angles ; the  length  of  the  principal 
one  from  East  to  West  is  4H0  feet,  measuring  from  the 
top  of  the  steps  before  the  Western  front  to  tlie  exterior 
ot  the  wall  at  the  Eastern  extremity  ; at  this  end  of  the 
huikling  is  a liemicylindrical  recess,  which  extends  20 
feet  further  than  the  wall  and  contains  the  altar,  so  that 
the  whole  length  is  S»iXl  feet,  exclusive  of  the  great  flight 
of  steps  in  front;  and  the  general  breadth  on  the  exte- 
rior is  125  feet.  The  length  of  the  transverse  rectangle 
from  North  to  South  is  250  feet,  not  including  the  por- 
tico at  each  extremity,  which  projects  20  feet  further;  its 
breadth  is  1 25  feel ; and  the  centre  of  the  intersection  of 
the  parallelograms  is  2S0  feet  from  the  Western  fronL  On 
each  side  of  the  building,  at  the  Western  end,  is  a square 
tower,  one  face  of  which  coincides  with  the  plane  of  (he 
Western  front,  but  on  the  Northern  and  Southern,  the 
faces  project  about  27  feet  beyond  the  general  walla  of  the 
building,  making  (he  whole  breadth  of  the  W'estem  facade 
equal  to  190  feet.  In  ihc  rentrant  angles  situated  between 
ihei^  towers  and  the  main  building  are  formed  two 
Chapels,  each  50  feet  long  and  20  feet  broad,  open  to« 
wards  the  interior  of  the  nave,  on  which  side  is  a great 
scmicirctdar  arch  resting  on  four  columna,  two  under 
each  foot. 

The  exterior  of  the  whole  building  consists  of  two 
Orders,  one  above  the  other,  and  the  lower  stands  on  a 
basement  lO  feet  above  the  ground  on  the  Western  side, 
where  a magnificent  flight  of  marble  steps,  extending 
the  whole  breadth  of  the  front,  leads  to  the  pavement  of 
the  Church.  From  this  pavement  to  the  top  of  the  en- 
tablature of  the  lower  Order,  the  height  is  50  feet,  and 
from  this  to  the  top  of  the  entablature  of  the  upper  Order, 


40  feet ; so  that  the  height  of  the  horizontal  entablature  9irt  IV. 
of  the  body  of  the  Church  from  the  ground  is  100  feel. 

The  Western  facade  is  ornamented  with  a magnificent 
portico  consisting  of  twelve  columns,  in  couples,  of  the 
Corinthian  Order;  above  their  entablature  are  eight 
columns  also  coupled,  aud  of  the  Composite  Order, 
besides  four  pilaKtcrs  ; these  support  an  entablature, 
above  which,  and  extending  over  the  twelve  pillars,  U a 
pediment,  the  tympanum  of  which  is  adorned  with  sculp- 
ture. The  Noriheni  ami  S<)u(hcm  extremities  of  the 
transept  have  (>orticos.  consisting  each  of  six  fluted,  Co- 
rinthian columns,  disposed  in  a segment  of  a circle  on 
the  plan,  and  crowned  hy  a halfdome,  which  rests 
against  the  wall  of  tlie  building. 

Within  the  centre  of  the  Western  ru<;ade  is  a porch  50 
feel  long  and  20  feel  wiile.  and  opposite  the  intersal  of 
the  two  middle  pairs  of  columns  is  the  grand  doorway, 
leading  to  a vestibule  50  feet  square,  which  is  marked 
by  four  piers  placed  at  the  angles;  the  lops  of  the  piers 
are  connected  by  semicircular  arches,  and  under  these 
are  coupled  columns  detached  in  front  of  the  piers.  The 
body  ol  the  Church  is  divided  into  three  aisles  by  rect- 
angular piers,  oniamcuted  wiiJi  pilasters  and  supporting 
semicircular  arches ; and  on  each  side  of  the  porch  and 
vestibule  is  a passage  which  leads  directly  to  the  cor- 
respomliiig  aisle.  Tlie  Eastern  extremitjof  iheChurch 
is  aUo  divi()e<i  into  three  iiisles  by  similar  arcades,  and 
this  part  is  occupied  hy  the  chuir  and  chancel. 

The  enininces  on  the  Northern  and  .Southern  extre- 
mities of  (he  iran;>ept  lead  each  into  a vestibule  25  feel 
deep,  and  equal  in  length  to  the  whole  breadth  of  the 
transept;  each  vcsiihule,  as  well  as  the  nave  and  choir, 
communicates  with  the  centre  of  the  Church  by  three 
archeil  {lassages  formed  lietween  two  immenive  piers 
and  (he  walls  ni  the  intersection  of  the  arms  of  the 
cross ; the  interior  surfaces  of  the  eight  piers  coincide 
with  (he  faces  of  an  octagon,  and  the  rentrant  angles 
between  the  arches  are  filled  up  to  the  level  of  the 
crowns  of  (he  latter  so  os  to  form  peiidentives  which 
enii  at  tup  in  the  circumference  of  a horizontal  circle. 

Above  this  is  built  a wall,  in  the  form  of  a frustum  of  a 
cone,  which  terminates  in  a horiiontal  cornice,  at  the 
height  of  1 6d  feet  from  the  pavement ; from  this  springs 
the  interior  dome,  which  is  of  brickwork,  100  feet  in 
diameter  where  it  rests  nn  the  coniice,  fiO  feet  higli, 
and  in  the  form  of  a paraboloid;  its  ihicknevs  is  1 foot 
6 inches,  and  at  the  top  is  a circular  aperture  24  feet  dia- 
meter.  On  the  hances  of  this  dome,  at  200  feel  from 
the  pavement  of  (he  Church,  rests  the  base  of  a cone  of 
brickwork  94  feet  diameter  at  bottom  and  85  feet  higli; 
the  cone  is  pierced  with  apertures,  and  ends,  at  lop,  in  a 
vault  fortneii  like  an  hyperimloid,  with  a circular  aper- 
ture 12  feel  in  diameter  near  the  vertex;  the  lop  of  the 
cone  is  285  feel  from  the  pavement,  on  it  is  a lantern 
55  feet  high,  terminated  by  a hemisphere,  and  above 
this  is  a ball  and  cross.  On  the  sides  of  the  cone  are 
timliers  raised  to  aiipport  ihe  exterior  dome,  which  is 
made  of  oak;  Us  base  is  220  feet  from  the  pavement, 
aud  its  crown  coincides  with  that  of  the  cone  ; its  figure 
is  nearly  that  of  a hemisphere,  the  radius  of  curvature 
of  its  profile  being>57  feel,  and  the  centres  in  a horizontal 
diameter  passing  through  the  foot  of  the  dome.  To 
prevent  the  cone  and  the  iiiteriur  dome  from  exertin"- 
a lateral  thrust  ou  their  supports,  n circular  groove 
was  cut  horizontally  in  the  masonry  round  their  com- 
mon base,  and  at  three  other  place's  at  dilfirent  heights 
on  the  exterior  of  the  cone ; in  tiirse  were  placed  strong 
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ArchHcr<  iron  chains,  and  (he  ji^roovcs  were  filled  up  with  melted 
ture.  lead. 

'Hie  pavement  of  the  Churdi  is  of  mariiie,  and  in  the 
ceiling  are  formed  hemispherical  citpolas;  all  the  arches 
are  uf  stone,  hut  (he  spandrils  are  (tiled  with  brickwork, 
and  the  iiiteriof  surface  of  die  htwer  dome,  over  the  centre, 

uniamentcd  with  paintinirH. 

On  the  csterior  of  the  huildinji^  the  intervals  of  the 
columns  and  pilasters  are  occupied  by  niches  or  windows 
with  Municircnlar  or  horizontal  heads,  and  crowned  by 
pt^liinenls;  tlie  rutabiaturcuf  the  inferior  Order  is  quite 
plain,  except  that  there  are  mcKlillons  under  the  corona; 
and  in  the  frise  of  the  superior  Order  are  hi;;h  tnodil- 
Ions  which  seem  to  support  the  cornice.  Each  arm 
of  the  building  is  cnvere<}  by  a pediment'roof,  and 
at  the  cvtreniiiies  on  each  face  are  acrulcria  supporting 
statues. 

Attnve  the  roof  of  the  building,  is  a cylimlrical  wall, 
146  feet  m diameter  and  25  feet  hif^h  from  the  rid^;  this 
Burmundn  the  lower  part  of  the  conical  wall  which  rests 
on  the  ei^hl  piers  at  the  intersection  of  the  arms  of  the 
cro8>  ; its  exterior  is  quite  plain,  and  it  is  perforated  by 
two  courses  of  rectangular  a|M*rtures.  Above  the  wall, 
is  a drcular  ran;rc  of  thirty*two  Corinthian  columns,  40 
feet  hig'h,  includiiif?  their  bases  and  capitals,  and  sup> 
portin|f  an  entablature;  between  the  columns,  are  niches 
with  semicircular  heads,  and  the  entablature  is  crowned 
by  a balustrade.  Vertically  over  the  base  of  tiie  cone,  is 
ruiited  another  cytiiidrical  wall,  the  upper  part  of  which 
appears  above  the  balustrade  ; this  part  is  ornamented 
will)  pilasters  atladted  to  its  exterior  circumference,  and 
between  the  pilasiers  are  two  tiers  of  rectaiipilar  win* 
dows ; the  exterior  dome  sprinirs  from  this  wall.  The 
lantern  at  the  li«p  of  the  dome  is  of  an  octani^ular  form ; 
its  exterior  is  adorned  with  Corinthian  columns,  and 
round  its  base  is  an  iron  baicoay. 

Hie  towers  at  the  extremities  uf  the  Western  front  are 
22t>  feet  high  and  ornamented  wi(h  Corinthian  pilasters; 
each  leniiiuates  aliove  the  roof  of  the  Church  in  an  open 
lantern,  the  lower  part  of  which  is  surrounded  hyCnrin* 
thian  columns,  and  the  upper  part  by  small  butiresaes 
which  rest  u{xm  the  eniahtatiirv  of  the  lower  part  A 
plan,  elevation,  and  section  of  Uiis  Cathedral  is  given  in 
pi.  xxiii. 

We  must  refer  to  the  Parentalia  for  a description  of 
the  manner  in  which  Uic  wails  of  tiie  old  Cathedral  were 
detiHiUshed  and  those  of  the  present  one  were  raised  ; 
the  details  are  interesting  and  highly  instructive  to  every 
one  engaged  in  (he  practice  of  building 

This  edihee  may,  tor  elegance  of  design,  bear  compa« 
rison  with  the  Cathedral  of  8(.  Peter,  at  Home,  though 
it  is  far  from  being  so  large  ; and  it  even  has  some  ad- 
vantages over  lltat  celebrated  structure.  Ttie  horizontal 
entablature  is  less  broken,  though  this  Imd  taste  has 
been  carried  much  too  far.  'fhe  top  of  the  dome  is  three 
lime>  a.i  high  above  the  surruuudiiig  ground  as  the  en- 
tablature of  the  general  roof,  while  tital  of  St.  Peter’s 
Church  is  little  mure  than  twice  the  height  of  the  roof ; 
consequently,  the  former  dome  is  better  seen  by  a spec- 
tator on  the  exterior,  and  appears  more  like  what  it 
ouglii  to  be;  crz.  the  principal  feature  of  the  building, 
it  must  be  acknowledged,  howeveri  that  the  interior 
faces  of  the  walls  present  a naked  appearance,  and  will 
require  much  embellishment  from  omameiital  sculpture 
befure  they  will  harmonize  with  the  richness  of  the  ex- 
Urior.  A greni  defect  also  arises,  tii  the  interior,  from 
that  want  of  coimection  which  is  caused  hy  the  arcades 


interrupting  the  entablatures;  and  the  archivolt*  of  every  P«rt|V 
two  of  the  eight  arches  which  support  the  dome,  meeting 
together  at  their  lower  extremities,  have  the  appearance 
of  slamting  on  points,  uid  thereby  excite  a perception  uf 
weakness,  which  U not  the  less  a fault  fur  iieiug  only 
a])parcnl. 

*n  huildings  of  similar  forms,  it  is  evident  (hat  some 
criterion  may  be  formed  of  the  comparative  merit  of 
their  construction,  by  ascertaining  the  ratio  between  the 
area  uf  the  whole  plan  and  the  sum  of  the  areas  of  tlie 
horizontal  sections  of  all  the  piers,  walls,  and  pillars, 
which  rerve  to  support  the  incumbent  mass;  for  that 
building  which  exhibits  (lie  greatest  ratio  between  those 
areas  must  be  the  one  in  which  llie  effect  has  been  pro* 
diicetl  by  the  fewest  means.  Now,  the  Churches  of  Su 
Peter,  at  Rome,  St.  Mary,  at  Florence,  and  St.  Paul,  at 
London,  are  nearly  similar  buildings;  and  we  borrow 
from  Mr.  Joseph  (twill’s  description  of  the  latter  the 
following  Table  of  their  propurlioual  areas. 


Whole  areat  la  Area  of  points 
Eapl'sti  (ceU  of  -upport.  U*lio. 

St.  Peter 227069  5930«  1:0.261 

St.  .Mary MS02  17030  1:0.201 

St.  Paul B4025  14311  1:0.170 


The  merit  shown  In  tlie  cuii&truclion  of  the  above  edi- 
6ccs,  which  IN  inversely  proportional  to  the  numbers  in 
Uie  la'-t  coliiinit,  will,  Uierefore,  be  respectively  in  tht 
priqiortiun  of  17,  20,  and  26,  nearly.  Rut  if  vertical 
sections  be  made  from  North  to  South  through  the  iran- 
S4*ptK  of  thoKC  Churches,  the  case  will  be  tumid  to  be 
dilfereal ; for  the  proportions  between  the  external  and 
intenial  areas  of  sudi  sections  ore,  according  to  Mr. 

Gwilt,  as  follows  ‘ 

8u  Peter 8325  : lOOOO 

St.  Mary BS55;10i)00 

St.  Paul C»G5  ; 10000 

Hence  it  upjwars  that  St  Paul's  Churvih  is  far  inferior 
to  the  others  in  its  interior  capacity,  which,  however,  is 
unavoidable,  on  account  of  the  sides  of  its  conical  dome 
having  considerable  obliquity  to  the  horizon,  whereas 
the  doinen  of  the  other  Churches  rise  nearly  vertically  ; 
consequently,  they  have  less  horizontal  thrust  towards 
Uie  exterior,  and  require  ]e.s«  mass  of  pier  to  resist  it 

Resides  the  great  work  we  have  lust  mentioned.  Sir  St.Sta- 
Christopher  Wren  designed  or  executeil  most  of 
public  buildings  tS  his  time ; but  he  is  particularly  dis- 
Ungiiislied  on  account  of  the  applicationt  he  mode  uf  the 
Roman  Architecture  in  his  Churches.  We  have  already 
hud  a specimen  of  his  taste  in  this  re5pcct,  on  a great 
scale;  and  wc  purpose  to  add  a iihort  docripliou  of  St. 
Stephen's  Church,  in  VValbrook,  which  was  executed  by 
the  same  artist  and  is  remarkable  for  the  elegance  of  tU 
interior  ornament 

lu  plan  ia  a rectangle.  82  feet  6 inches  long  and  59 
feet  6 inches  broad,  with  u semicircular  recess  at  (he 
Eavlcm  emi.  It  is  divided  longitudinally  into  five  aisles  by 
four  rows  uf  Corinthian  columns  nn  pedestals;  but  near 
the  centre  the  places  of  four  columns  are  unoccupied, 
and  on  the  enlablalnres  of  the  columns  w hich  are  lefi,  at 
the  angles  of  a regular  octagon,  are  raised  eight  semicir- 
cular arches,  in  the  spaiidrils  of  which  arc  pemlemives 
forming  the  circular  base  of  a dome,  which  rises  aliove 
them  in  the  shajie  of  a segment  of  a sphere.  Tlie  sur- 
faces of  Uie  pendenlives  and  of  the  interior  of  the  dome 
are  beautifully  ornamented,  and  on  the  open  (op  of  the 
dome  is  an  elegant  lantern.  The  ceiling  over  the  middle 
aisle  from  East  to  West  is  vuuUtd  with  groiued-work ; 
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Afchitce>  the  other  parts  of  the  ceiling  are  horizontal,  and  formed  in 
tar*.  panels  by  the  entablatures  which  rest  on  the  columns. 
This  Church  owes  all  its  reputation  to  the  merit  of  its 
interior,  for  the  exterior  is  mean,  and  the  situation  of 
the  building  among  the  neighbouring  houses  is  ex- 
tremely confined. 

St,  Mary,  The  Church  of  St.  Mary  Woolnorth,  in  F#ombard- 

Wflol»«rib.  was  executed  by  Hawkesmuor,  a pupil  of  Siir 

Christopher  Wren.  and.  for  the  elegance  of  its  inte- 
rior. is  unrivalled  by  most  of  those  built  by  that  great 
Architect  himself;  a description  of  it  is  given  by 
Mr.  Gwilt.  in  Britton’s  Account  of  the  Buildings  in 
London,  (irom  which  we  have  made  the  following  extract 
The  plan  of  the  interior  is  nearly  a square,  with  its 
North-W'estem  and  South-Western  angles  truncated  for 
the  introduction  of  stairs;  twelve  fluted  Corinthian  co- 
lumns are  disposed  on  the  sides  of  an  inscribed  square 
and  coupled  at  the  angles,  and  above  them  is  an  enriched 
entablature.  The  Mjuiire  space  which  they  enclose  is 
continued  above  them,  and  forms  a clur-story  pierced 
on  each  side  by  a semicircular  window  ; the  height  of 
this  story  with  its  eniablahire  is  equal  to  half  that  of  the 
lower  Order,  and  the  total  height  of  this  central  part  of 
khe  Church  equal  to  its  extreme  width.  In  the  Astern 
end  of  the  Church  ia  a square  recess  fur  an  altar,  co 
vered  by  a semielliptical  ceiling;  and  on  the  Northern, 
Southern,  and  Western  sides  ore  galleries  judiciously 
managed,  so  that  they  do  not  interfere  with  the  simpli- 
city and  elegance  of  the  general  design. 

The  exterior  ia  picturesque,  and.  though  far  from 
being  in  good  taste,  is  well  adapted  to  its  situation  and 
aspect ; the  principal  front  is  towards  the  North,  con- 
sequently deprived  of  the  cflecl  which  would  be  pro- 
duced by  light  and  shade ; and  to  compensate  for  this 
defect  the  artist  has  given  to  it  great  boldness  of  outline 
and  prominence  of  feature,  consisting  of  large  semicir- 
cular rusticated  niches  standing  on  lufiy  pedestals  and 
decorated  with  an  Ionic  Order.  A block  comice  reigns 
throughout  the  building,  and  the  centra!  part  of  the 
Northern  ImnC  Ls  surmounted  by  a balustrade.  The 
same  Architect  executed  flie  Church  of  St.  George. 
Bloomsbury,  the  Corinthian  portico  of  which  is  esteemed 
among  the  finest  in  I^ndon. 

8w«pl*«  The  l<)fty  steeples  which  frequently  crowned  the  towers 

executed  by  of  the  (lolhic  Cathedrals  contiiiuetl  to  be  raised  over 

SirC.Wrrn.  Churches  when  the  Uuinan  style  bad  superseded  that 
which  before  prevailed,  and  appear  to  have  been  consi- 
dered as  an  essential  characteristic  and  ornament  of  an 
E^lesiastical  edifice.  Sir  CJbristopher  Wren,  who  almost 
invariably  employed  the  Italian  or  Roman  style  in  the 
Churches  he  built,  raised  his  towers  from  the  ground  in 
front,  and  placed  on  them  steeples  of  a pyramidal  form 
and  vast  height,  which  he  decorated  in  a manner  corre- 
sponding to  the  Architecture  of  the  body  of  the  Church 
as  much  ns  their  tapering  forms  would  pemiiL 

Sl  Bnde't.  Oflhetowerswhichhebiiilt.themostremarkableUthat 
of  St.  Bride’s  Church,  in  Fleet-street,  the  whole  height 
of  which  is  226  feet,  while  the  height  of  the  body  of  the 
Church  trom  the  ground  to  the  comice  U only  37  feet. 
Tlie  lower  part  reM^nibles  a very  tall,  quadrangular  pe- 
destal standing  on  a great  plinth ; in  this  ia  the  doorway, 
and  in  the  dado  is  a great  double  panel  containing  a 
rectangular  and  a circular  window.  Above  the  cornice 
of  this  dado  stands  a second  pedestal,  in  the  dado  of 
which  is  a semicircular-headed  window,  and  on  each 
aide  are  two  Corintliian  pilasters  supporting  an  entabla- 
ture and  a pediment  in  the  form  of  a segment  of  a circle, 


and  the  ceiling  of  the  interior  of  this  story  U a vault  in  p^rt  IV. 
the  form  of  a paraboloid.  Above  this  second  pedestal, 
if  It  may  be  so  called,  are  four  stories,  ocUigotial  on  the 
plan,  and  diminishing  in  diameter  successively  up* 
wards;  in  each  face  of  these  is  an  open  semicircular 
arch  springing  from  impo«ts,with  n pilaster  at  each  angle, 
standing  on  a podium  and  supporting  an  entablature; 
the  pilasters  in  the  lowest  story  are  of  the  Doric  Order, 
and  those  in  the  three  upper  ones  are  of  the  Ionic  Order. 

Above  the  highest  story  is  an  octagonal  pedestal  sup- 
porting a pyramidal  obelisk,  which  terminates  in  a ball : 
a winding  staircase  in  the  interior  leads  from  the  top 
of  the  rectangular  part  of  the  tower  to  the  foot  of  the 
obcl  Isk. 

The  arched  openings  give  a great  degree  nf  lightness 
to  the  upper  part  of  the  fabric  ; and,  in  order  to  aflbrd 
sufficient  security,  the  stone  piers  in  every  story  are  con- 
nected by  iron  bars  cxten<ling  horizontally  through  the 
spire;  also  iron  cramps  and  chains  are  iinbeddeil  in  lead 
within  the  stonework  in  several  places. 

Tliis  spire  exceeds  in  heigltt  that  of  any  other  Church 
executed  according  to  the  Homan  Orders  of  An.‘hitec- 
lure,  and  very  few  of  the  Gothic  spires  are  so  lofiy. 

Before  the  Chun;h  was  struck  by  lightning,  in  176-1,  its 
height  from  the  ground  was  234  feel,  and.  in  repairing  it, 
it  was  reduced  to  its  present  dinieuHtons.  See  pi.  xxiii. 

'llie  steeple  of  Bow  Church,  which  was  aUo  built  by  Bow 
Sir  Christopher  Wren,  rises  frmn  the  ground  in  front  ofCkercti. 
the  Church  to  the  height  of  197  feet.  The  lower  part 
is  a square  tower  63  feet  high,  and  the  length  of  eoch 
side  on  the  plan  is  32  feel  6 inches  ; at  the  foot  is  the 
doorway,  which  U contained  within  a scmicircular-hcaded 
recess.  Above  this  are  three  stories,  each  3S  feet  high  ; 
the  first  is  raised  on  a square  plan,  but  is  ornamenteil  with 
coupled  pilastera  of  the  Ionic  Ortler,  at  the  angles,  &nd  In 
each  face  is  a semicircular-headed  aperture,  the  ardnvolt 
of  which  .springs  from  imposts  ; the  second  story  con- 
sists of  A hollow  cylinder  surrounded  hy  twelve  Corin- 
thian columns,  standing  on  a circtilar  pedestal,  and  sup- 
porting an  entablature  and  balustrade,  above  which  are 
twelve  arched  buttresses  supporting  the  base  of  an  octa- 
gonal lantern;  tliis  is  also  surrounded  !iy  twelve  small 
Corinthian  columns,  on  the  entablature  of  which  is  a 
square  obelisk  38  feet  high.  A spiral  staircase  i.s  canrictl 
up  the  centre  of  the  steeple,  from  the  eiilablaluro  of  the 
Ionic  columns  to  the  base  of  the  lantern. 


The  steeple  of  tite  Church  of  .St.  Dunstan  In  the  Ea<«t,  Si.  t)un- 
by  tlie  same  Architect,  is  remarkable  for  it^  singular 
elegance,  and  because  it  is  an  excellent  imitation  of  the  '*~**^' 
Gothic  style.  It  U raised  from  the  groiiml  upon  a s<;uure 
base,  20  feet  each  way,  to  the  height  of  96  feel,  and  has, 
at  each  angle,  a diagonally,  placeii  bultu'Hs,  tenninaiing 
ill  an  ocUgoiial  pinnacle,  29  fet‘l  6 iiR'hes  high-;  this 
tower  contains  three  stories,  in  the  lowest  Is  the  door- 


way. in  the  second,  a window,  and.  in  the  third,  an 
open  aperture  ; each  is  terminated  by  an  equilateral 
pointed  arch.  Above  the  roof  of  the  tower,  and  from 
the  four  angles,  are  raised,  to  the  hciglit  of  29  feet 
6 inches,  four  arched  ribs  of  stone,  which  meet  over  the 
centre,  and  form  the  base  of  an  octagonal  spire,  the 
height  of  which  is  54  feet  6 inches:  the  whole  weight  ol* 
the  spire  is  borne  by  these  urclicd  ribs,  and  the  space 
included  by  them  is  entirely  open. 

The  use  of  hells  to  notify  the  hours  of  prayer  oilbrds 
n just  reason  for  employing  a turret  above  the  Church, 
whi-n  it  is  not  cotivenieut  to  have  a detached  building, 
like  the  Campanile  in  Italy,  for  timt  p>ir(>osc.  But 
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CHAPTER  V. 

ArrAitficiurf!  of  England  during  iht  XV II Ilk  CenUiry. 


Atx)ih«c>  the  in^at  height  whidi  i»  usnallv  ffiven  tn  steeples 
loM*.  «w>ems  qtillc  iinnecessnry,  except.  (»erhapx,  in  ihecomilry. 
wtiere  such  objects  majr  sen-e  to  marit  the  sllimlion  of 
the  consecrated  btiildinj^.  which  mi^cht  otherwise  be 
nnpcrccived  bjr  the  Iraveller.  We  know  but  tif  one 
exiimple  in  En^taml  in  which  the  bell-tower  is  detached, 
and  this  is  the  Church  of  St.  Gcor^,  Bloomsbury,  in 
London;  in  the  same  huildinjj  then?  seems  to  have 
Keen  an  effort  to  make  the  spire  harmoiiixe  with  the 
Roman  style  displayed  in  the  Church,  but  the  success 
has  nut  been  such  as  to  enconra^  any  subsequent 
attempt  to  obtain  that  end. 

In  the  principal  commercial  cities  of  Europe,  public 
places  have  been  built  in  which  the  merchants  assemble 
for  the  purpose  of  transaclin|f  business,  as  in  the  time 
of  the  Roman  Empire  they  met  in  a part  of  the  Forum 
Rovil  Ex>  or  Basilica;  ant!  the  Royal  Exchanire  in  London  i< 
destined  for  this  puqtose.  It  was  orig^inally  built  by 
Sir  Thomas  Gresham,  in  1567,  hut  beiiicr  destroyed  in 
the  fire  of  1666,  the  present  edifice  was  erected 

In  1669  by  Mr.  Jerman.  one  of  the  city  surveyors.  It 
consists  of  an  arrangement  of  Iniildinijs  enclosing  a 
rectangular  peristyle  or  piaxza,  144  feet  long,  and  117 
feet  wide ; this  Is  surrounded  interiorly  by  semicircular 
arches,  springing  from  the  abaci  of  the  columns,  which 
are  of  a Tuscan  Order,  and  quadrupled  at  the  four 
angles*,  the  corridor  between  the  arcade  and  the  build* 
ings  is  covered  by  a groined  vaulting,  formed  by  the 
intersections  of  hemicylindrical  arches,  nnd  having  the 
ridges  ornamented  by  ribs  which  spring  from  grotesque 
heads  on  the  walls,  and  in  the  interior  spandrils  of  the 
arcade.  Above  this  arcade  Is  another,  springing  from 
imposts,  on  piers,  the  fronts  of  which  are  ornamented  with 
attached  Ionic  columns  standing  on  pedestals,  and 
between  the  columns  are  windows  or  niches  containing 
statues ; the  whole  is  crowned  by  a l>alustrade.  and  over 
the  centre  on  each  side  of  the  court  is  a pediment  in  the 
form  of  a segment  of  a circle.  In  the  centre  of  the  area 
is  a staltic  of  Charles  II  , on  a pedestal  8 feel  high. 

On  the  Northern  and  Southern  sides  of  the  exterior 
of  the  huilding.  is  a row  of  semicircular  arches  rpringing 
from  piers,  and  forming  the  front  of  a covered  gallery 
extending  along  each  of  those  faces.  Tlie  story  above 
contains  a row  of  large  reclangtdar  windows,  between 
which  arc  pilasters  of  a Comp»>silc  Orrler  supporting 
an  entablnture,  and  above  this  is  a balustrade  cmwning 
the  building.  In  the  centre  of  the  Soulhern  front  is 
the  principal  entrance,  under  a portico  70  feet  long; 
here  four  lofiy  Corinthian  columns  arc  attached  to  the 
piers,  and  support  an  entablature;  and  between  the 
two  middle  columns  Is  a semicircular-headed  gateway, 
the  crown  of  which  is  31  fret  from  the  ground  ; on  each 
side  of  this,  and  between  the  outer  columns,  are  small 
doorways  with  curvilinear  pediments,  and  abc»ve  are 
niches  containing  the  statues  of  the  Kings  (’harles  I. 
and  IT. 

The  old  tower  above  the  entablature  of  this  front  has 
l>een  taken  down,  and  the  present  one.  which  was 
executed  by  Mr.  Smith,  the  Architect  to  the  Mercers' 
Cnmpunv,  is  of  a difierent  character.  Tlie  whole  length 
of  this  fn^ide  is  210  ft*ei,  and  the  height  from  the 
general  pavement  to  the  comice  41  feet. 

The  eninblaturc  of  the  Soiiihem  |H>ilico,  not  forming 
pan  of  that  on  the  wings  of  ihe  same  fai^adc.  Is  the 
prirtcipal  defect  in  this  Iniilding,  which  nevenlielcss 
possesses  a certain  degree  of  magnificence,  and  remains 
a good  specimen  of  the  Architecture  of  the  XVIlih 
century. 


In  the  beginning  of  the  XVIIIth  century  a taste  for  Fr«*rh  siid 
the  style  of  building  practised  in  France  and  Germnny, 
which  had  been  probably  introduced  bv  William  » 
prevailed,  for  a time,  very  generally  in  England,  and  is  u*g|»nd, 
exhibited  in  many  of  the  manrionn  of  that  jicriod.  par* 
ticularly  in  the  British  Museum,  I«ondnn,  and  in  Blen* 
heim  House,  Oxfurdsihire.  Tlic  fumades  of  such  edifices 
present  many  of  the  features  of  Ihe  worst  style  of 
Italian  Architecture ; the  columns  arc  of  unequal  heights, 
and,  eonse<{uently,  the  entablatures  on  different  levels, 
which  give  to  the  different  parts  of  the  edifice  the  ap> 
penrance  of  sn  manv  distinct  buildings  instead  of  ibe 
members  of  one  body ; the  sloping  roofs  rise  to  a con- 
siderable height  above  the  walls,  and  the  pavilions  are 
crowned  by  open  turrets,  profusely  ornamented  with 
columns  or  pilasters,  and  strengthened  hy  scroll  but- 
tresses totally  destitute  of  utility.  Lastly,  in  the  interior 
disposition  of  the  mansions  of  this  period  the  communi- 
cations with  the  different  apartments  are  very  defective; 
instead  of  a .separate  access  to  each,  it  is  often  neecssary 
lo  get  at  one  by  going  through  several  others. 

Blenheim  llousr.  executed  by  Sir  John  Vanbnigh  Binhem 
in  1715,  maybe  considered  as  a specimen  of  the  style  Houar. 
of  building  of  which  we  have  been  speaking.  Its  plan 
consists  of  three  principal  parts,  each  of  a rectangular 
form,  with  their  longest  sides  in  the  direction  of  the 
breadth  of  the  building;  these  are  connected  together, 
near  the  principal  front,  by  a corridor  with  a vaulteil 
ceiling,  and  by  a suite  of  apartments  next  to  the  garden 
front.  Its  whole  extent  in  length  is  350  feet,  and  in 
breadth  2U0  feet. 

The  central  division  contains  two  grand  vestibules, 
of  which  that  in  the  principal  front  is  5H  feet  long,  and 
42  feet  wide,  and  the  other,  in  the  garden  front,  40  feel 
long.antlSI  feel  wide;  eachof  these  has  a portico  consist- 
ing of  four  Corinthian  columns,  and  a detachc<l  pilaster 
in  the  line  of  columns,  at  each  extremity.  One  of  the 
extreme  divisions  ia  a grand  gallery,  the  length  of  which 
la  200  feet,  and  ita  meaii  breadth  27  feet ; it  consists  of 
a centre  in  (he  form  of  a parallelogram,  with  a semicir- 
cular projection  in  fmiit.  a square  wing  at  each  extre> 
miiy  higher  than  the  rest  of  the  division,  and  two  cur- 
tains connecting  them.  The  third  division  ia  of  the 
same  form,  but  in  its  centre  is  a vestibule,  which  falls 
at  the  eitremitv  of  the  corridor,  ami  on  each  side  is  a 
bed-room  with  its  anteroom,  wanlrolies,  &c.  On  each 
side  of  the  vestibule  belonging  to  the  garden  front,  i* 
an  aiiteefiumber,  a withdrawing  room,  and  a grand  bed- 
chamber; and  un  each  side  of  the  central  divUton, 
between  this  suite  of  rooms  and  the  long  gallery,  is  an 
0]>cn  court  of  a rectangular  form,  43  feet  6 inches  long, 
and  82  feet  6 inches  wide  ; between  this  and  the  vesti- 
bule in  the  principal  front  are  a dming-nxim  and  stairs 
leading  to  the  upper  story;  on  one  of  the  long  sides  of 
the  court  is  the  corridor,  and  on  the  other  two" sides  are 
dreasiug-r^ioms  and  closets.  In  each  of  the  rentrunt 
angles,  t>etweeii  the  corridorand  the  wings  of  the  build- 
ing. next  to  Ute  prindpal  front,  are  closets,  dressing- 
room*.  Ac.,  disposed  upon  the  circuinfereiicc  of  the 
exterior  wall,  the  plan  of  which  is  in  the  form  of  a qua- 
drant of  a circle,  concave  outw  ards.  ^ 
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ArrhUac*  The  coIumnR  which  support  the  roof  of  the  portico 

tura.  40  feet  hi|^  from  the  pavement,  and  above  them  ta 

an  entablature  with  a }>ediment;  within  this  height  are 
two  stories,  of  which  the  lower  contains  three  doorways, 
and  in  the  upper  are  semicircular-headed  windows:  the 
piers  between  the  doors  and  windows  very  little  exceed 
in  breadth  that  of  the  columns  which  stand  belbrc  them. 
HO  that  the  front  wall  of  the  vestibule  scarcely  appears, 
and  the  windows  iheroselves  are  ill  proportioned,  beings 
much  too  broad  for  their  height  Over  the  vestibule  a 
tower  is  carried  up  above  the  roof  of  the  adjoining  part 
of  the  building,  and  crowned  by  a second  pediment.  On 
each  side  of  the  portico,  and  between  it  and  the  qua- 
drant. the  face  of  the  building  is  ornamented  with  three 
Corinthian  pilasters,  standing  on  a podium,  the  top  of 
which  is  on  a level  with  the  pavement  of  the  portico ; the 
pilasters  are  of  the  same  height  as  the  columns  of  the 
portico,  and  they  support  an  entablature,  above  which  is 
a continued  pedestal  with  statues;  this  part  of  the 
building  contains  two  stories,  the  inlermetliale  floor 
being  on  the  same  level  as  that  within  tbe  portico. 
On  the  face  of  each  quadrant  are  half-columns  of  the 
Tuscan  Order,  21  feet  high  from  the  podium  ; these 
support  an  entablature  on  a level  with  the  floor  of  the 
upper  story  under  the  portico ; and  above  this  is  an  Attic, 
crowned  by  a bMliistrade,  the  coping  of  which  coincides 
with  the  level  of  the  tops  of  the  capitals  of  the  columns 
and  pilasters.  At  the  ext'-emity  of  the  quadrant  is  a 
square  pavilion,  consisting  also  of  two  stories,  in  which 
arc  semicircular-headed  windows,  and  the  face  of  the 
wall,  up  to  the  roof  of  the  second  story,  is  rusticated 
with  horizontal  grooves  only  : above  this  is  a turret 
with  short  pilasters  in  iront,  and  open  semicircular- 
headed  arches. 

Of  each  wing  of  (he  building  the  face,  which  is 
parallel  to  the  front  of  the  portico,  is  divided  vertically 
into  three  purls,  that  in  the  centre  projecting  a little 
beyond  the  others,  and  being  crowned  by  a p^iment ; 
and  all  the  angles  are  ornamented  with  rusticated  pilas- 
ters. In  the  face  of  the  pavilion  are  two  stories,  the 
lower  one  lofty,  and  containing  aemicircular^headed 
windows,  the  upper  one  low,  with  square  windows.  The 
plinth  of  (he  wings  Is  lower  than  the  general  podium  of 
the  body  of  the  building,  and  the  entablature  over  the 
second  story  is  on  a level  with  that  of  the  half-columns 
in  tlie  quadrants  : above  this  is  a balustrade,  and  over 
the  centre  is  an  octagonal  tower,  having  segmental 
pediments  on  four  opposite  faces;  the  turret  is  carried 
up  above  these  pediments,  and  ends  in  a coue  and 
ball. 

Notwithstanding  the  faulLs  of  this  building,  particu- 
larly the  want  of  unity  in  the  design,  its  magnitude 
causes  it  to  present  a majestic  appearance,  worthy  of 
(he  residence  of  the  great  Duke  of  Marlborong^i,  for 
whom  it  was  built.  Sir  John  Vanbrugh  also  built 
C«ul«  Castle  Howard  in  Yorkshire,  for  the  Earl  of  Carlisle: 
flowirL  this  edifice  Is  660  feel  long ; one  of  its  faces  is  orna- 
mented with  Doric  pilasters  irregularly  distributed  ; the 
other  with  Corinthian  pila.sters  at  equal  distances  from 
each  other,  and  the  whole  is  crowned  by  a large  cupola. 
Archiwe-  About  the  same  period  the  domestic  Architecture 

lure  cnlti-  of  England  was  destined  to  receive  considerable  amcllo- 
ration  from  the  genius  of  the  Earl  of  Burlington,  who, 
lisgtoB.  abandoning  (he  caprices  of  the  French  School,  cultivated 

a purer  style  by  the  contemplation  of  the  remains  of 
ancient  Ajchitecture  in  Italy,  and  a diligent  study  of 
llte  writings  of  Palladio.  In  tbe  year  1717,  or  1716,  he 
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made  designs  for  tlie  improvement  of  the  mansion  built  Fart  IV. 
by  his  father  in  Piccadilly,  which  were  aflerwards 
executed,  probably  under  the  superintendence  of  Mr. 

Colin  Campbell,  an  Architect  by  profession  at  that 
time.  Since  this  building  exhibits  a specimen  of  the 
style  of  Architecture  subsequently  employed  to  a con- 
siderable extent  in  the  mansions  of  the  Nubility,  we 
proceed  to  show  its  chumeter  by  a brief  description. 

It  consists  ol  an  arrangement  of  huildiugs  (Kcupying  Burlingtoa 
the  Northern,  Eastern,  and  Western  sides  of  a court.  House. 

122  feet  square ; on  the  Southern  side  is  a colonnade 
of  a form  nearly  semicircular,  with  Its  concavity  facing 
the  North,  and  through  the  centre  of  this  is  the  gmiMl 
gateway  leading  from  the  street.  The  dwelliiig- 
liouse,  which  is  on  the  Northern  side  of  the  Court, 
consists  of  a rectangular  centre.  78  feet  long  fn>m  East 
to  West,  and  61  feet  wide,  and  of  two  wings  each  26 
feet  broad,  projecting  13  feet  in  front  of  the  centre 
towards  the  South.  On  the  Eastern  and  Western  sides 
of  the  Court  are  two  rectangular  buildings,  each  82  feet 
long  from  North  to  South,  and  46  feet  wide ; these  arc 
connected  with  the  main  building  by  passages,  and  con- 
tain the  oflices  and  servants'  rooms. 

'Phe  Southern  facade  of  the  principal  building  is 
divided  into  (wo  stories,  of  which  the  basement  is  rusti- 
cated with  vertical  and  horizontal  grooves  ; the  doorway 
is  in  the  centre,  and  there  are  four  rectangular  windows 
on  each  side.  The  upper  story  over  the  centre  of  the 
building  is  ornamented  by  half-columns  of  the  Ionic 
Order,  supporting  an  entablature  broken  over  each 
column  ; and  between  every  two  columns  is  a rectan- 
gnlur  window  with  triangular  and  segmental  pediments 
alternately.  The  faces  of  both  wings  on  this  story  have 
a pair  of  Ionic  pilasters  at  each  angle,  with  a continuous 
entablature,  and  between  the  pilasters  is  a broad  Tene- 
lian  windovi,  as  it  is  called,  m.  one  divided  by  small 
Ionic  columns  into  three  apertures,  of  which  the  middle 
one  has  a semicircular  liead.  Tlie  whole  building  stands 
on  a general  plinth,  and  (here  is  an  ascent  to  the  pave- 
ment of  the  lower  story  by  steps ; the  entablature  is 
crowned  by  a t>aluslradc,  the  height  of  which  from  the 
ground  is  49  feet 

The  entrance  gateway  from  tlie  street  has  a semicir- 
cular head  ; and  on  each  side  are  two  Doric  columns  on 
pedestals,  with  cylindrical,  rusticated  blocks  on  the 
shafts ; between  each  pair  of  columns  is  a hemicylitv- 
drical  niche  with  a dome  head  ; and  above  the  en- 
tablature is  an  Attic  extending  over  the  two  middle 
columns,  and  crowned  by  a pediment  adorned  with 
sculpture. 

Tlic  Villa  belonging  to  (he  Duke  of  Devonshire,  at 
Chiswick,  was  designed  by  I.iord  Burlington  in  imitation  Clu**l<h. 
of  Palladio's  Rotunda  at  Vicenza. 

The  E^cclesiasUcal  Architecture  of  England,  which 
had  been  affiliated  by  Jones  and  Wren  to  that  of  the 
Religious  edifices  of  ancient  Rome,  received  sundry 
improveincuts  from  James  Gibbs,  who  was  contempo-  Gibbi. 
mry  with  tbe  Earl  of  Burlington,  and  who  has  left  a 
distingui.Hhed  monument  of  his  taste  and  skill  in  the 
Church  of  Sl  Martin  in  the  Fields,  which  be  completed 
in  1726. 

]u  plan  is  a rectangle,  79  feet  4 inches  wide  exle-  St.  Martin't 
rinriy,  and  136  feet  6 inches  long,  not  including  the  Churefa. 
portico,  which  is  24  feet  deep.  This  portico  has  six 
columns  in  iront,  besides  one  on  each  flank  between 
the  front  row  and  the  antff  pilasters,  and  all  the  columns 
reaemblc  tliuse  of  the  Temple  of  Jupiter  Stator.  The 
3 r 
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Arttii(«o  Church  is  dividcH  into  three  parts  by  two  rows  of  Co- 
i«r«.  riothian  columns  staodinp?  on  pedestals  which  raise  their 
bases  just  above  the  pews ; the  columns  are  not  con- 
nected by  a continued  entablature,  but  have  blocks  above 
their  capitals  in  the  form  of  portions  of  an  entablature, 
from  the  cornices  of  which  spring  semielliptical  arches 
crossing  the  nave,  and  others  of  a semicirctilur  form  in 
tlie  direction  of  the  len^^h  of  the  Church  ; semicircular 
arches  al^  extend  across  the  side  aisles. 

The  nave  of  the  Church  terminates  Eastward  in  a 
recess  formed,  on  the  plan,  by  two  quadrants  of  circles 
and  a rectan^lnr  part  between  them  ; the  anterior  part 
of  this  recess  is  covered  by  a portion  of  a spheroidal 
vault,  and  the  part  beyond  by  one  of  an  elliptical  form. 
The  arches  over  the  side  aisles  rest  on  corals  aj^iist 
the  walls,  and  pendentives  are  formed  which  serve  to 
support  a raii^  of  coved  vaults  over  each  aisle.  Tlia 
•offit  of  the  portico  is  richly  ornamented  with  lacunaria, 
and  tliQl  of  the  interior  of  the  Church  with  paintings. 

The  exterior  of  the  side  walla  is  ornamented  with 
attached  pilasters  of  the  Corinthian  Order,  standing  on 
a podium,  on  a level  with  the  pavement  of  the  portico, 
and  the  entablature  is  crown^  by  a balustrade.  Be- 
tween the  pilasters,  are  two  tiers  of  windows ; the 
upper,  which  are  taller  than  the  lower,  are  terminated 
by  semicircular  heads,  and  the  others  by  flat  segments ; 
the  jambs  and  arcliivolls  of  both  are  rusticated.  Roth 
the  Eastern  and  Western  extremiiies  of  the  Church  are 
terminated  by  pediments,  and  in  the  middle  of  the  East* 
em  end  is  a large  window  divided  into  three  parts  by 
Ionic  columns ; over  the  two  side  apertures  is  an  enta- 
blature, but  that  of  the  centre  U covered  by  a semicircle 
which  springs  from  the  entablature  as  an  impost. 

Tile  height  of  the  Church,  from  the  foot  of  the  podium 
to  the  top  of  the  pedimetii,  is  58  feel  6 inches.  Over  the 
vestibule  at  the  Western  end  of  the  Church,  is  a tower 
raised  on  a square  base  and  ending  in  an  octagonal 
spire,  the  whole  height  of  which  from  the  fool  of  the 
poilium  is  185  feel;  the  part  immediately  above  the 
pe«limcnt  is  pluin  ami  re^^embles  a pedestal,  in  the  dado 
of  which  is  a circular  aperture  on  each  side;  above  this 
is  a division  containing  a semicircular-headed  louvre, 
with  two  Ionic  pilasters  on  each  side,  stippurting  an  en- 
tablature; still  higher  is  an  octagonal  laiilrni  with  a 
semicircular-headed  aperture  on  each  face ; and  in 
Iront  of  the  piers  are  attached  Corinthian  columns,  the 
entablature  of  which  is  crowned  by  the  spire,  which  ia 
of  a pyramidal  form  and  ornamented  with  panels. 

The  Churches  of  this  period  dilfer  from  those  erected 
by  Sir  Christopher  Wren  in  having  a portico  at  the 
Western  extremity,  and  in  the  steeple  being  raised  over 
the  body  of  the  building,  so  that  it  appears  to  stand  ou 
the  roof  instead  of  resting  on  the  ground  ; the  pro- 
priety of  this  situation  of  the  steeple  may  be  questioned, 
but  from  the  roof  of  the  portico  being  a continuation  of 
that  of  the  building,  os  is  the  case  in  these  Churches, 
there  results  a unity  of  composition,  which  is  one  of 
their  greatest  merits,  and  gives  them  a character  ap- 
proaching nearly  to  that  of  the  Religious  edifices  of  the 
Ancients. 

Tlic  Church  of  St.  George,  in  llanover-square,  by 
Hsnovtr-  the  same  artist,  resembles  that  of  St.  Martin,  arvd,  oit 
*<;war«.  |^e  exterior,  it  may,  perhaps,  be  said  to  equal  the  latter 

in  merit;  but  the  same  praise  cannot  be  paid  to  the  in- 
terior, where  the  rich  Composite  Order  is  placed  imme- 
diately abuve  the  simple  Tuscan,  while  llie  organ-gal* 
lery  ia  supported  by  Ionic  pillars ; thus  three  different 


Orders  arc  employed  in  the  same  building  in  circum-  pirt  iv. 
Btanc<>s  causing  them  to  offend  against  the  laws  of  sim- 
plicity  and  unity. 

The  Roman  Architecture  In  England  may  be  said  to  SoiMisei 
have  arrived  at  perfection  in  the  latter  part  of  the  Hotoe. 
XVIIIth  century  ; ard  one  of  its  noblest  monuments  Is 
Somerset  House,  which  was  begun  by  Sir  W'illiam 
Chambers,  in  1776,  on  the  site  of  a Palace  built  for 
the  Protector,  Edward  Duke  of  Somerset,  about  1547  S 
this  immense  pile  is  almost  wholly  occupied  by  Public 
Officea,  but  it  is  not,  even  now,  entirely  finished. 

The  ranges  of  buildings  are  disposed  on  the  four  rides 
of  a rectangular  court,  the  interior  lenfth  of  which  is 
S19  feet  frmnNorth  to  South,  and  breadth  224  feet ; the 
Northern  side  is  separated  from  the  others  by  a road 
42  feet  broad,  and  directed  from  East  to  West,  with  an 
arched  gateway  at  each  end. 

Tile  grand  entrance  ta  from  the  Strand  through  a triple 
passage,  of  which  that  in  the  centre  is  between  two  rows 
of  Doric  columns,  coupled  in  the  direclion  of  the  length 
of  the  passage.  On  one  side  of  the  entrance  is  the  vesti- 
bule leading  to  the  apartments  of  the  Royal  Academy, 
and  on  Uie  other,  that  which  leads  to  the  apartments  of 
the  Royal  and  Antiquarian  Societies : all  the  other  btiild- 
ings,  and  the  remainder  of  this  range,  contain  various 
Government  Offices,  in  which  there  is  nothing  remark- 
able except  the  hall  of  the  Navy  Office  on  the  Southern 
side  of  the  court;  this  is  57  fed  long,  37  feet  wide,  and 
its  ceiling,  which  is  flat,  is  svipportc^  by  eight  columns. 

The  Northern  facade,  or  that  which  is  next  to  the 
Strand,  ia  133  fret  long,  and  consivta  of  three  stories ; in 
the  centre  of  the  lowest  are  the  passages  before  men- 
tioned, the  entrances  to  which  are  separatcii  by  two  piers, 
and  crowned  by  aemtclrculnr  arclies  ; on  each  side  are 
three  semicirculur-headed  recesses,  containing  windows, 
the  entablatures  of  which  are  supported  by  Doric  co- 
lumns. and  crowned  by  pediments ; the  height  of  this 
slury,  with  its  entablature,  is  25  fed  8 inches  ; the  piers, 
voussoirs,  and  spandrils  ore  all  rusticated,  and  a simple 
plinth  runs  along  the  foot  of  the  facade.  Above  this 
story  are  two  tiers  of  windows,  of  which  those  in  llis 
lower  tier  have  enlublaturcs  supported  by  Ionic  columns, 
the  upper  windows  arc  square,  and  are  surrounded  by 
plain  architraves  ; between  these  windows,  the  walls  are 
ornamented  with  three-quarter  columns  of  the  Corin- 
thian Order,  standing  on  plrin  pedestals,  between  every 
two  of  which  are  balusters  ; the  height  of  the  columns 
in  this  Order  is  23  feet  of  the  pedestaU.  3 feet  4 inches, 
and  of  the  entablature,  5 feet.  Over  the  centre  of  the 
facade  U an  Attic  story,  with  four  statues  iu  front  and 
two  oval  windows ; and  the  rest  is  crow  ned  by  a balus- 
trade, the  coping  of  which  is  62  feet  above  the  ground. 

The  interior  facade  of  this  part  of  the  budding  is  similar 
to  that  which  has  been  already  described. 

The  interior  faces  of  (he  buildings,  on  each  of  the 
other  sides  of  the  quadrangle,  are  broken  vertically  ta 
form  a centre  and  two  wings,  which  have  small  projee* 
tions  beyond  the  faces  of  the  curtains  ounnecting  them ; 
the  lowest  story  of  the  whole,  and  the  up)>er  stories  of  the 
curtains,  arc  rusticated  ; and  (here  arc  three  tiers  of  win- 
dows, of  which  the  lower  have  semicircular  heads,  and 
the  others  arc  rectangular.  The  central  part  alone  ia 
ornamented  witfi  three-quarter  columns  o(  the  Corin- 
thian Order,  and  the  whole  is  crowned  by  a balustrade. 

The  fumade  next  to  the  river,  which  is  350  feet  long, 
poanesses  a character  of  superior  magniflcence.  Its 
divisions  correspond  with  those  within  the  Court,  but  in 
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the  centre  of  the  opper  story  are  Corinthian  columns  <le* 
Inched  from  the  wails,  with  pila-sters  behind  them ; near 
each  win^  are  columns  and  pilastera  similarly  disposed 
with  a pediment  above  their  entablature  ; and  (he  centre 
of  this  line  of  building  is  crowned  by  a hemispherical 
cupola.  Belure  this  foiqade  is  a broad  terrace  supported 
by  lofty  arches  and  protected  by  a balustrade  ; in  the 
centre  is  one  great  semicircular  arch,  for  the  admission 
of  vessels  from  the  river ; and  near  each  extremity  is  a 
Watergate  of  a umilar  form,  the  piers  of  which  are  oma* 
menl^  with  rusticated  columns. 

The  entrances,  which  arc  at  the  ends  of  the  street 
within  the  Northern  side  of  the  quadrangle,  consUt  each 
of  three  semicircular  arches,  of  which  thiU  in  the  centre  ii 
higher  than  the  others;  on  either  side  of  this  arch  the  rus- 
ticated pier  is  ornamented  with  a Doric  column,  having 
roughed  blocks  on  the  shaft,  and  an  Attic  base ; and 
the  entablature  over  the  central  arch  is  cut  by  the  vous- 
soirs,  so  that  there  appears  only  part  of  the  architrave 
and  frize  with  two  iriglyphs  on  each  side,  a deviation 
from  propriety  into  which  it  is  surprising  tliat  an  artist 
of  so  late  a period  could  have  fallen.  'Hie  cornice  U 
unintrmipted.  and  lo  ornamented  with  modillons. 

The  Doric  culuinns  in  the  Northern  entrance  to  the 
building  have  Attic  bases,  and  (he  entablature  is  formed 
over  each  pair  of  columns  only;  the  frize  is  decorated 
with  ox-sculls  instead  of  triglyphs,  and  there  are  dentels 
in  the  comicc.  The  ceilings  above  the  passages  are 
hemicylindrical,  and  the  spandrils  are  pierced  by  arches 
crossing  the  three  vaults  at  right  angles.  The  ^andrils 
and  crowns  of  the  vaults  and  Uie  soffits  of  the  arches 
between  the  columns  are  ornamented  with  panels  and 
elegant  fretwork  margins.  The  central  passage  through 
(he  Northern  building  is  much  too  narrow,  and  it  has 
been  observed  that  instead  of  the  three,  which  at  present 
exist,  there  should  have  been  made  one  grand  archway ; 
this  would,  of  course,  have  required  a different  kind  of 
fa<^ade  above  ; but  one  might  easily  have  been  designed 
in  which  such  an  entrance  would  have  been  consistent 
with  c«]ual  convenience  in  (he  interior  of  the  building. 

We  are  indebted  to  Sir  William  Chambers  for  one  of 
the  best  written  Works  on  what  is  called  the  decorative 
part  of  Civil  Architecture.  In  this,  the  proportions  of 
the  Orders  are  detailed  according  to  the  Roman  style 
with  some  just  modifications,  and  a variety  of  elegant 
forms  of  the  diflerent  members  of  an  edifice  are  exhi- 
bited and  described.  We  regret  only  to  find  in  it  an 
unworthy  prejudice  against  the  Grecian  Architecture, 
with  the  character  of  which  (he  author  docs  not  seem  to 
have  been  acquainted ; he  even  doubU  the  existence  o( 
any  considerable  remains  of  that  Architecture  in  the 
Country  of  its  birth,  though  during  his  life  the  magni- 
ficent edifices  of  Greece  were  delineated  and  made 
known  to  the  World  in  the  splendid  publications  of  Le 
Roy.  Stuart,  and  oilier  artists.  A convenient  and  ele- 
giuit  edition  of  Sir  William  Chambers's  Work,  enriched 
with  notes,  has  been  published  by  Mr.  Joseph  Gwilt; 
and  an  outline  of  the  Grecian  Architecture,  which  was 
much  wanting  to  render  the  original  Work  complete, 
ha.s  been  supplied  by  the  same  gentleman  in  an  intro- 
duction. 

Sir  William  Chambers,  in  modifying  the  Tuscan 
Order,  has  made  its  general  proportions  nearly  the  same 
as  those  as.«>igned  by  Vignola ; the  height  of  the  column 
is  by  both  made  equal  to  seven  diameters,  hut  the  Eng- 
IImIi  Architect  has  made  the  diminution  rather  greater, 
it  being  equal  to  one-sixth  of  the  lower  diameter  * he 


has  made  bis  entablature  equal  in  height  to  that  of  Pal-  Part  IV. 
ladio,  tiz.  one-quurlcr  of  the  height  of  the  column  ; like  ^ — v 
Vignola  he  has  made  the  architrave  in  one  facia,  whereas 
Palladio  has  divided  it  into  (wo,  which  is  rather  com- 
plex for  this  Orrler ; but  he  has  lightened  Vignola's 
coniice,  aiKt  has  placed  above  the  corona  a cymatium 
instead  of  the  ovolo  which  occurs  in  the  Italian  ex- 
ample ; (he  latter  member  he  considers  an  improper 
finish,  because  it  seems  as  if  intended  to  support  some- 
(bing  above  it  where,  however,  nothing  exists. 

His  Doric  Order  is  like  that  one  which  Vignola  has 
given  with  mutiiles  in  the  comice,  except  that  he  has 
judiciously  given  but  one  facia  to  the  architrave.  The 
other  Orders  hardly  differ  from  those  of  Vignola  either 
in  proportion  or  ornament,  except  that  they  all  have 
Attic  bases:  in  the  Ionic  example,  the  architrave  and 
frize  are  of  equal  height,  and  (he  former  U divided  into 
two  facile  separated  by  ornamented  mouldings  ; in  the 
entablature  of  the  Composite  Order  he  has  given  both 
dentels  and  modillons.  the  latter  of  which  are  similar  to 
those  in  the  specimen  of  the  Order  given  by  Palladio, 
the  former  rather  larger. 

From  Peachom's  Compteie  Gentlrman,  we  learn  that  Creeiso  Ar. 
Sir  Keiielm  Digby,  in  the  reign  of  Charles  I.,  brought 
arrme  of  the  marble  bases,  columns,  and  altars  from  the 
ruins  of  the  Temple  of  Apollo  at  Delos  ; and,  at  a later  KngUnd. 
period,  the  travels  of  Messrs.  Wheeler  ami  Spun,  in 
Greece,  made  the  artists  of  England  acquainted  with 
the  nature  of  (he  buildings  yet  remaining  in  that  Coun- 
tiy;  but  neither  those  relics  of  Grecian  sculpture,  nor 
the  genera]  descriptions  of  the  edifices,  seem  to  have  had 
any  influence  on  Taste  at  Uic  time;  afterwards  how- 
ever, when  the  admeasurements  of  the  ancient  buildings 
of  Athens  were  published  by  Messrs.  Stuart  and  Hevett, 
a revolution  took  place.  The  subsequent  publica- 
tion of  the  remains  of  Grecian  Architecture  in  Sicily, 

Italy,  and  Asia-Minor  seems  to  have  confirmed  that 
preference,  and.  down  to  the  present  day,  the  greater 
part  of  the  English  buildings  arc  formi^  on  Grecian 
models  with  slight  modiBcations.  Tlie  Work  on  the 
Antiquities  of  Greece,  published  by  M.  Ije  Roy,  was, 
perhaps,  the  cause  of  a similar  Ta-sle  being  excited  in 
France ; but  it  was  not  till  after  the  Revolution  that  (he 
Grecian  Architecture  became  genera)  (here:  since  that 
time  it  seems  to  have  been  adopted  iu  ahiMisl  every  other 
part  of  Europe. 


CHAPTER  VII. 

CharacifriMiet  and  Exampl>»  of  Modern  Buildingt. 

This  Chapter  will  be  devoted  to  a consideration  of  the 
nature  of  such  edifices  as  the  present  state  of  Society 
requires,  and  to  Uie  description  of  a few  of  the  most 
important;  chiefly  those  which  have  been  erected  in 
England  since  the  commencement  of  the  XIXth  cen- 
tury. For  elegant  engravings  and  more  ample  details, 
the  reader  is  referred  to  Britton’s  lUuHraUont  of  (he 
Public  Building  in  London. 

An  edifice  consecrated  to  Relt|rion  should  be  capable  Omen! 
of  exciting  the  must  solemn  emotions  ; it  should  remind  chirseter  «f 
him  who  enters  it  of  the  presence  of  (he  Deity,  and  • Chwreh. 
should  aid  the  scntimenla  with  which  he  Is  come  to  pre- 
sent his  oflV'ring  of  prayer  or  praise.  It  should  not  <*nly 
diller  in  its  general  form  from  a building  intended  for 
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other  pur^joftcs,  but  every  member  which,  from  ncces- 
i^ity.  muKt  also  enter  into  (he  com|>osilion  of  o private 
liweltin^,  should,  in  a Church,  be  on  a targ^  scale,  and, 
from  its  embellishments,  acquire  an  elevated  character. 
Like  every  other  Public  building,  it  should  be  situated 
where  access  to  it  is  easily  obtained ; in  a city  it  should 
be  as  far  removed  as  |Missible  from  the  general  line  of 
the  street,  in  onler  that  the  noise  of  passing  carriages 
may  not  disturb  the  cungrrgalion,  and  it  sliould  he 
elevated  a little  above  the  level  of  the  ground,  on  a sul)- 
stantial  basement,  with  spacious  steps  at  convenient 
places. 

The  practice  of  crowning  Churches  with  domes, 
which  extended  from  Italy  to  all  other  parts  of  Europe, 
seems  to  he  abandoned  in  England,  and  with  it  the  cm- 
ciform  plan ; we  now  genemlly  construct  our  Churches, 
like  the  Grecian  Temples,  on  a simple  rectangle,  with  a 
regular  portico  in  front,  and  a pediment-roof;  but  some 
kind  of  steeple  Is  still  retained  and  placed  over  one  cx« 
iremity  of  the  building,  llie  side  walls  are  perforated 
by  windows  in  two  tiers ; and  those  in  the  lower  tier  are 
always  made  short,  because  the  galleries,  for  the  sake  of 
convenience,  must  be  kept  os  low  as  possible.  The 
body  of  the  Church  is  generally  divided  into  throe  parts, 
of  which  that  in  the  centre  is  sepamted  from  the  aisles 
by  columns  in  two  tiers ; the  lower  Onler  supports  the 
anterior  of  the  gallery,  and  the  upper  support.s  the  roof. 
Hie  altar  is  enclosed  by  a balustrade  or  rail  at  one  ex- 
tremity, in  a reces.s.  the  pavement  of  which  is  elevated  a 
few  inches  above  that  of  the  Church- 

One  of  the  first  Churches  in  the  Grcdan  style  i.s  that 
which  was  executed  by  Mr.  Uevett,  at  AyoU  St  Law- 
rence. in  Hertfurilshirr.  Its  plan  is  rectangular.andthere 
is  a hcmtcycic  at  the  Kastern  end  ; in  front  is  a Ictra- 
slylc,  Doric  portico  crowned  by  a low  pediment ; and  on 
each  side  is  an  Ionic  colonnade,  connecting  the  centre 
with  an  elegant  cenotaph.  This  edifice  was  built  near 
the  end  of  the  WUIth  century  ; and  since  diut  time  a 
Considerable  number  of  Churches  have  been  erected  in 
London,  and  in  various  parts  of  the  Country,  in  imita- 
tion of  ditferent  Grecian  Temples,  but  generally  with 
few  of  the  enrichments  w hich  are  found  on  tlie  ancient 
models. 


srstPsa-  The  greatest  example  of  this  style  in  England  is  the 
Church  of  Si.  Pancraa,  erected  by  Mr.  Inwood,  in 
18'22,  and  which  is  nearly  a copy  of  the  triple  Temple 
in  the  Acropolis,  at  Athens.  Like  that  building,  the 
plan  of  the  present  Church  Is  a rectangle ; at  the  East- 
ern exiretnity  is  a sqtiore  projection  on  the  Northern  and 
Southern  sides,  and  both  these  projeclion.s  have  flat 
roofs  supported  by  Caryatides,  exactly  similar  to  those 
which  ornament  the  Athenian  Temple.  Ttic  Eastern 
face  of  the  Churdi  is  terminated  by  a semicircular  re- 
cess, and  over  the  Westem  extremity  is  a lofly  steeple. 
Tlie  lower  part  of  this  consists  of  an  (xrtangular  lower 
umumented  by  eight  columns,  the  capitals  of  which 
resemble  those  in  the  parches  of  the  Temple  of  the 
Winds  ; above  thisU  a similar  but  smaller  tower,  which 
IS  also  surrounded  by  eight  column.s,  and  the  whole  is 
terminated  by  on  octangular  turret  resembling  the  upper 
port  of  the  same  Temple,  The  Western  front  is  enriched 
with  a fine  hexastyle  portico,  corresp4)iidmg  in  its  pro- 
portions and  embellishments  to  that  of  the  Ereclheum  ; 
the  Westeni  doorways,  and  the  upper  windows  un  the 
three  sides  of  the  Church,  are  also  constructed  in  con- 
formity with  the  correiqKinding  members  of  the  Grecian 
Temple. 


The  Roman  .Architecture  Is  also  still  employed  to  a P«ft  IV. 
considerable  extent  in  England,  tit  buildings  intended 
bfith  for  Ecclesiastical  and  Civil  purposes  ; the  richneM 
of  the  Corinthian  capital  and  entablature  rriideriug  that 
Order  convenient  where  the  highest  degree  of  magni- 
ficence is  to  be  obtained.  The  Church  of  St.  Mary  le 
Rone,  built  by  Mr.  Ilardwicke,  in  Itil9.  U one  of  the 
latest  examples  of  this  style,  and  in  its  plan  it  deviates 
considerably  from  the  simplicity  of  those  recently  erected 
in  London. 

The  direction  of  the  greatest  length  of  this  Church  of  St*  Mtry 
is  from  North  to  South  instead  of  from  East  to  West, 
which  is  (he  general  posiiinn;  its  breadth  is  70  feet, 
and  its  length  feet,  besides  the  depth  of  the  por- 
tico, which  is  IS  feet  6 inches.  This  portico,  which  is  on 
the  Northern  side  of  the  building,  is  hexastyle.  and  <50 
feet  wide  between  the  centres  of  the  extreme  columns; 
the  cohimns,  which  are  of  the  Corinthian  Order,  are 
copied  from  ihoiMi  of  the  Pantheon  at  Rome ; and  be- 
tween (he  fruiit  niw  of  columns  and  the  pilaster  attached 
to  the  face  of  the  wall  is  a column  at  each  extremilv  of 
the  portico  ; the  eolablature  is  simple  and  crowned  by 
a pediment.  Tlie  front  of  the  Church  is  110  feet  in 
extent  from  East  to  West,  and  this  excess  above  the 
general  hreiulth  is  caused  by  a wing  projecting  each 
way  beyond  the  side  walls  of  (he  Church ; the  wings 
are  oniamenled  with  Corinthian  pilasters  at  (he  angles, 
and  at  the  extremity  of  each  there  are  two  cohimns  of 
the  same  Order  .standing  on  tall  plinths  in  a direction 
perpemliciilar  to  the  front.  Witlfln  this  front  is  a cir- 
cular vestibule,  on  each  side  of  which  are  the  steps  lead- 
ing to  (he  galleries.  The  opposite  extremity  of  the 
Church  is  formed  on  three  sides  of  an  octagon,  and  has 
a large  Venetian  window  in  the  middle  face;  on  each 
of  the  others  is  a rectangular  building,  one  serving  as  a 
side  entiance  to  the  Church  and  Uie  other  constituting 
the  Vestry.  Hie  height  of  the  Church  from  the  ground 
to  the  cornice  is  45  feet  6 inches  ; the  top  is  surrounded 
by  a balustrade,  and  over  the  Northern  front  there  is  a 
steeple,  the  height  of  which  above  the  comice  is  71  feet. 

There  arc  three  entrances  in  front,  with  horizontal- 
headed  doors  ; above  these  arc  semidreuiar-headed  win- 
dows, and  two  tiers  of  the  some  kind  of  windows  are 
formed  in  each  side  of  tlie  Church. 

It  lias  licen  justly  observed  that  the  portico  of  this 
Church,  by  facing  the  North,  is  deprived  of  the  brilliant 
and  diversifying  combination  of  light  and  shade  which 
it  would  have  ivossesscd  in  any  other  aspect ; it  conse- 
quently appears  sepulchral,  gloomy,  damp,  and  cheer- 
Ie.ss.  This  diiipositiun  has  been  given  to  it  in  order,  no 
doubt,  that  it  may  face  the  high  road ; hut  this  advan- 
tage would  have  been  gained,  and  the  defects  avoided, 
by  placing  the  Church  on  the  other  swle  of  the  way, 
where  also  there  would  have  been  mere  space  for  it  than, 
its  present  localities  affurd.  It  has  been  observed  also, 
that,  in  Uie  interior,  the  twofold  tier  of  galleries  the 
polygonal  recess  at  the  Southern  end.  and  the  decora- 
tions of  the  organ-case,  being  combined  with  those  of  the 
altar,  produce  an  effect  which  assimilates  more  closely 
to  the  character  of  a Theatre  than  is  generally  thought 
conKistrnl  with  that  of  a Christian  Church. 

In  some  of  the  must  mcMlern  Churches  of  England 
an  effort  is  made  to  copy  the  style  of  our  Gothic  Cathe- 
drals ; but  notwithstanding  the  merit  with  which  many 
of  these  have  been  executed,  it  is  impossible  that  they 
should  afford  the  mind  an  equal  satisfaction  with  that 
produced  by  ancicol  buildings  of  the  same  kind,  because 
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ArrhUrc-  they  wfttit  the  Teneifthle  cherecter  which  alone  can 
ture.  give,  and  at  once  »how  themticWcfl  to  be  but  inii* 
tations.  Buildings  executed  on  Grecian  or  Roman 
models  are  contemplated  with  more  complacency.  be« 
cause  no  ancient  examples  of  those  styles  with  which 
they  may  be  compared,  exist  :n  the  Country ; the  elicct 
tliey  produce  on  the  mind  is,  therefore,  nearly  equal  to 
that  which  would  be  excited  by  the  view  of  work.s  pos> 
aessing  a f>erfect  originality  of  form, 
of  St.  Lute,  Tlie  parish  Church  of  St.  Luke,  Chelsea,  executed  by 
at  CkelwB.  ^j,.  in  1824,  may  be  considered  as  a good  sj>e- 

cimen  of  what  is  called  the  modem  Gothic  style.  Its 
form  is  rectangular,  and  the  interior  is  divid^  into  a 
centre  and  two  side  aisles  by  seven  aculely-pointed 
arches  on  each  side,  which  spring  from  chistsrcd  co> 
lumns;  the  vaulting  over  the  central  division  is  of 
masonry,  and  ornamented  by  cross  ribs,  diverging  from 
the  summits  of  the  shafts,  which  are  carried  up  the  wall 
of  the  clair-slory  from  the  columns  supporting  the 
arcade  below. 

In  front  of  the  Western  end  of  the  Church  is  a square 
tower  raised  on  four  piers  roiinccicd  by  pointed  arches, 
of  which  the  two  lateral  ones  form  a cotnmunicalion 
Itelwcrn  the  lower  and  an  arcade  on  each  side  directed 
from  North  to  South.  On  each  side  of  the  Church  are 
flying  buttresses  extending  over  the  roof  nf  the  aisle,  to 
resist  the  lateral  pressure  of  the  roof,  and  between  these 
are  the  windowa.  The  walls  both  of  the  nave  and 
aisles  are  crowned  by  perforated  parapets  u»d  there  are 
two  octagonal  turrets  at  the  Kaslerii  extremity  of  the 
building  ; these  are  divided  into  several  parts  horizou- 
tall)  by  m<>uldings.  a circumstance  which  is  considered 
as  injuring  the  simplicity  of  the  design. 

The  archway  in  the  face  of  the  Western  tower  is  orna* 
mented  with  a pediment  moulding,  and  above  il  is  a tall, 
pointed  window  divided  by  mullions  and  transoms;  still 
higher  is  o window  of  similarform,  the  crowningmould- 
ing  of  which  is  adorned  with  crockets : lastly,  the  upper 
story  is  enriched  withaperfurated,  embattled  parapet  and 
with  panelling  on  the  walls,  and,  above  the  four  angles, 
are  pinnacles  ornamented  with  crockets  and  flnials. 
G«-a»rs]  domestic  Architecture  the  style  of  constnictinn 

clwnrien  should  be  suiud  to  the  quality  of  the  occupier  of  the 
of  dwftliD(.  building.  The  cottage  of  the  peasant  may  be  of  the 
houses.  utmost  simplicity,  yet  il  should  be  made  capable  of  pro- 
lecting  the  ininales  from  the  injuries  of  the  weather, 
and  its  external  form  should  be  such  as  to  render  it  an 
object  not  unworthy  of  the  scenery  by  which  H is  sur- 
rounded. The  dwelling  of  a man  of  moderate  fortune 
should  aflbrd  all  possible  conveniences  with  some  de- 
gree of  ornament.  But  the  mansions  of  the  Nobility, 
besides  possessing  superior  strength  and  durahilily, 
•hould  contain,  in  their  interior,  every  circumstance  that 
can  contribute  to  the  comfort  of  the  proprietor,  and  both 
the  interior  and  exterior  should  be  adorned  with  splendid 
and  tasteful  decorations. 

Mc(l)«arM  The  Grecian  Orders  were,  soon  after  their  introduc- 
HouMt.  tion  into  this  Country,  employed  by  Mr.  Holland  in  do- 
mestic Architecture,  and  one  of  the  first  examples  is 
Melbourne  House.  Whitehall.  In  front  of  this  building 
is  a fine  Grecian-Ionic  portico  projecting  from  the  wall 
and  consisting  of  four  columns,  which  support  a pedi- 
ment-roof; but,  from  some  inattention  to  the  spirit  of 
the  ancient  style,  excusable  only  in  a work  erected  when 
that  style  had  been  but  little  studied,  we  find  on  each 
side  of  the  portico  two  coUimiis  of  the  same  Order  de- 
tached from  the  wall,  and  the  general  entablature  broken 


to  project  over  each,  as  in  some  of  the  Roman  build*  P«rt  IV. 
ing«.  Columns  so  placetl  could  only  have  been  intended 
for  ornomctil;  but,  in  the  Grecian  Architecture,  the 
destination  of  those  members  has  always  a reference  to 
utility,  and  here,  unless  we  suppose  them  to  serve  as 
buttresses,  they  appear  to  have  no  pretension  to  that 
quality.  The  portico  leads  to  a circular  vestibule  sur- 
rounded by  columns,  which  leave  a gallery  between 
them  and  the  interior  circumference  (tf  the  wall,  and 
crowned  by  a segmental  dome:  on  the  side  opposite 
the  etilranoe  is  a grand  flight  of  steps  leading  to  Uie 
body  of  the  building. 

('arleton  Palace,  which  formerly  stood  in  Pull  Mall,  CarWton 
was  also  a work  of  the  same  artist.  Its  general  plan  was 
rectangular,  and  in  the  centre  of  the  fa^de  wa.s  a grand 
and  highly  enriched  porticoof  the  Corinthian  Order.  In 
front  of  the  building  wa.s  acniirt  separated  from  the  street 
by  a screen  of  coupled  Ionic  columns  similar  to  those 
whicli  adorned  the  Temple  on  the  Tlyssus,  near  Athens, 
but  with  Attic  lia»es ; the^e  columns  were  raised  on  a 
high  pt^Klium,  and  supported  an  entablature  only.  At 
each  extremity  of  the  screen  was  an  arched  gateway. 

The  new  Royal  Palace  erected  on  the  site  of  Ruck-  ’fh*  R^viJ 
iiigliam  House,  docs  not  seem  by  any  means  worthy  J.". 

the  Architecture  of  England  in  the  XlXth  century,  yet,  p„i*”'** 
as  some  notice  of  the  town  residence  of  the  Sovereign 
may  he  expected,  we  think  it  right  to  give  a short 
description  of  it  in  this  place. 

The  general  plan  of  the  main  building  is  a long  rect- 
angle, broken  by  projections  both  towards  the  front  and 
rear ; and  from  the  two  extremities  proceed  wings  to- 
wards the  Park,  at  right  angles  to  the  body  of  the  build- 
ing. 80  tliiil  the  Polacc  occupies  three  sides  of  a qua- 
drangle. In  both  the  fu^o<lca  of  the  edifice  are  two  Orders 
of  Architecture  one  above  the  other;  the  lower,  on  the 
aide  next  to  the  Park,  is  Doric,  and  consists  of  fluted 
columns  detached  from  the  face  of  the  building,  so  as 
to  leave  a corridor  between  them  and  the  walls; 
above  the  corridor  is  a gallery  prolecterl  by  a balus- 
trade. llic  central  projection  forms  a portico  con- 
sisting of  four  pairs  of  coupled  columns  of  the  Doric 
Order,  and  above  tlieir  entablature  arc  four  pairs  nf 
Corintbian  columns,  supporting  an  entablature  in  the 
same  horizontal  plane  with  the  general  entablature  of 
the  building;  this  ujiper  tier  of  columns  is  crowned  by 
a pediment. 

The  upper  part  of  both  facades  contains  two  tiers  of 
rectangular  windows,  and,  between  (he  centre  and  extre- 
mities, each  ftn^odc  is  interrupted  by  two  of  the  pro- 
jections before  mentioned;  the  lower  parts  of  these,  on 
the  side  next  to  the  Park,  break  the  continuity  of  the 
colonnade,  and  each  presents  to  the  front  a plain  face, 
in  which  is  an  entrance  ; the  upper  part  of  the  front  of 
each  of  these  projections  is  ornamented  with  two  pairs 
of  coupled  Corinthian  columns  supporting  part  of  the 
general  entnblature.  and  above  this  is  an  Attic  in  the 
form  of  a »<{uare  turret,  ornamented  in  front  with 
panels;  similar  Attics  crown  the  pavilions  at  (he  ex- 
tremities of  the  building,  and  between  the  Attics  is  a 
balustrade  over  both  fronts.  The  frunls  of  the  two  pro- 
jections just  mentioned  contain,  each,  in  the  upperOrdcr, 
one  rectangular  window  cut  down  to  the  level  of  the 
gallery  above  the  lower  story,  and  over  it  is  a .small  cir- 
cular window,  according  singularly  ill  with  the  general 
style  of  the  building. 

Tlie  Architecture  of  the  wings  is  similar  to  tJiat  of  the 
facade  next  to  the  Park  ; in  the  lower  part  nf  each  is  a 
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Archit*e>  Doric  colonnade  extending  the  whole  len^h  of  the 
iuff.  winf^,  and  in  the  centre  u a projection  supportings  Corin* 
thian  columns. 

The  garden  front  has  a rusticated  basement  which  is 
crowned  by  an  architrave  cornice ; the  central  part  of 
the  whole  fa>,'adc  projects  in  a semicircular  form  from 
tlie  building*  and,  above  the  basement,  the  projection 
is  ornamented  with  six  Corinthian  columns  bearing 
a semicircular  entablature,  over  whk^h  is  part  of  a cylin- 
drical wall  ornamented  with  statues;  the  other  four 
projections  are  rectangular,  and  each  of  their  faces  is 
ornamented  with  two  pairs  of  coupled  columns  of  the 
Corinthian  Order. 

A terrace  extends  along  the  whole  of  Uiis  front  and  is 
terminated  at  each  extremity  by  an  Ionic  (lortico;  the 
King's  private  dwelling-house  adjoins  the  Palace  on  the 
Northern  flank,  and  ha%  in  front,  a portico,  under  which 
the  Royal  carriage  may  enter  i'he  approturh  to  this  part 
of  the  Palace  is  by  a ruad  along  the  interior  side  of  the 
garden-wall,  at  the  extremity  of  which,  that  is  on  the 
South  aide  of  Piccadilly,  is  a grand  Triumphal  Arch. 

The  majestic  simplicity  which  should  reigti  in  such 
an  edifice  as  this  is  destroyed  by  (he  narrow  projections 
and  the  numerous  apertures ; but  particularly  by  the 
contracted  space  allotted  to  the  portico  in  the  centre  of 
the  Eastern  facade.  In  this  front,  also,  the  employment 
of  the  liglit  Corinthian  immediately  over  the  Grecian- 
Done  Order  is  attended  with  too  abrupt  a change  in 
the  proportions  to  be  consistent  with  the  rules  of  har- 
mony ; the  omission  of  the  triglyphs  in  the  entablature 
of  the  latter  cannot  hut  he  higfily  objectionable,  since 
the  Order  is  (hereby  deprived  of  its  essential  character- 
istic; and  the  wings,  by  projecting  so  far  towards  the 
front,  give  the  latter  the  ajipettrance  of  a secondary  in- 
stead of  (he  principal  object.  Tltc  garden  front  seems 
to  be  in  a better  style  than  the  other. 

Civil  rtJtK-  Buildings  intended  for  the  public  meetings  of  the 
lures  for  Legislative  Bo*iy  in  a Stale,  should  be  characterised  by 
public  uer-  highest  degree  of  majesty  and  splendour,  that  they 
may  currvKpond  with  the  elevated  rank  of  the  persons 
cum])ositig  it,  and  the  importance  of  the  subjects  which 
arc  discussed  within  their  walls.  Their  avenues  should 
be  spacious,  and  their  interior  should  comprehend  all  the 
apartments  necessary  for  the  transaction  of  business 
relating  to  legislation. 

The  exleriuns  of  the  edifice*  which,  in  England,  serve 
this  great  purpose  cannot  be  considered  as  specimens 
of  what  may  be  expected  to  meet  the  eye  of  a spectator, 
on  approaching  the  place  wherein  the  Rcpresenlative* 
of  u great  Nation  hold  their  assemblies.  One  of  them  is 
hardly  superior,  in  decoration,  to  that  which  encloses 
the  Hall  of  a lending  company,  and  the  other,  by  the 
tiregulnrity  of  it*  plan  and  llic  multitude  of  its  win- 
dows, convey*  rather  the  idea  of  a Hospital  than  of  a 
Senate  House.  Wc,  therefore,  notice  merely  (he  build- 
ing containing  the  Offices  of  the  Council  and  Board 
of  Trade,  at  Whitehall,  executed  by  Mr.  Soane,  in 
1826;  and  this  may  be  given  as  an  example  of  (he 
latest  style  adopted  in  the  public  edifices  of  the  Country. 
Th  rrtuflcil  grand  pile  is  a rectangle,  315  feel 

OAca  long  and  75  feet  broud;  the  front  i.s  composed  of  a 
central  part  150  fed  long,  and  of  a projecting  pavilion 
S2  feet  6 inches  limg  at  each  extremity;  llic  whole 
length  of  the  former  part  is  f>niamentcd  with  attached 
fluted  columna  of  the  Corinthian  Order,  and  each  of  the 
pavilions  has  six  columns  of  the  same  Order  advanced 
at  some  distance  before  the  wall.  Six  columns  also 


adoni  the  front  in  Downing-street ; the  two  remaining  PsrtlT. 
sides  are  connected  with  other  buildings  containing  * — ^ ^ 
GoviTnment  Offices. 

All  the  columns  stand  on  a stylobata  which  is  broken 
umler  the  pavilions,  and  the  projections  are  connected 
by  a balustrade  in  front  of  the  stylobata  the  curtain; 
the  entablature  is  broken  in  a corresponding  manner 
and  is  crowned  by  a balustrade.  The  stylobutac  of  the 
front  and  side  of  the  building  form  a mitrant  angle  at 
their  place  of  meeting,  and  the  quoins  of  the  pavilions 
are  distinguished  by  pilasters  having  Corinthian  capitals 
and  plain  shafts,  which  form  a judicious  relief  to  the 
fluted  columns.  Tlie  whole  building  is  divided  into  two 
stories  with  horizontal -headed  doors  and  windows,  and 
above  the  entablature  is  an  Attic.  An  oversight  has 
been  committed  in  disposing  the  plan  of  this  edifice;  for 
if  a pavilion  should  be  built  at  the  Northern  extremity, 
to  correspond  with  that  at  Downiog-street,  it  would 
fall  into  and  disfigure  the  street  of  Whitehall. 

To  the  same  class  may  be  referred  those  edifices 
which  are  intended  to  facilitate  the  transactions  arising 
out  of  on  extensive  commerce,  and  the  communications 
among  the  members  of  a Slate;  and  of  the  buildings 
executed  in  London  on  a great  scale,  for  these  purposes, 
wc  select  for  description  the  Bank  of  England,  and  the 
Office  of  the  General  Post.  The  Royal  Exchnnge  might 
have  been  introduced  in  this  place,  but.  being  the  work 
of  a former  century,  we  have  preferred  describing  it 
elsewhere. 

The  Building  which  contains  the  public  treasure  ofTh«Bank 
the  State,  and  the  Offices  appointed  for  its  management,  ^ EnfUod. 
should,  by  the  splendour  of  its  decorations,  be  an  orna- 
ment to  the  city  in  which  it  stands,  and  by  the  solidity 
of  it*  construction,  an  indication  of  the  security  which 
it  aSbrds  to  the  valuable  deposits  made  within  its  walls. 

The  Bank  of  England,  the  destination  of  which  is  above 
expressed,  is  the  work  of  Mr.  Soane,  who  succeeded  Sir 
Robert  Taylor  in  the  superintendence  of  iw  Architecture. 

It  consists  of  a mass  ofbuildings  enclosed  by  a slone-walU 
the  plan  of  which  is  quadrilateral;  at  the  extremities  of 
the  faces  the  w'ull  13  rounded,  and  recesses  are  formed  in 
it,  containing  each  two  fluted  Corinthian  columns  between 
piluvtcrs.  except  at  the  North-Western  angle,  where,  in 
the  reces.s,  arc  placed  four  fluted  columns  arranged  on 
the  arc  of  a circular  segtnent  with  two  plain  columns  be- 
hind them  ; and  where,  at  each  extremity  of  the  segment, 
is  a rectangular  projection  with  two  flute<l  columns  of 
the  same  Order.  I'he  whole  wall  and  its  columns  are 
supported  by  a plain  basement  and  crowned  by  a general 
entablature. 

The  principal  fnmt  is  on  (Ih;  Southern  side,  in  the  cen- 
tre of  whicii  are  eight  fluted,  Corinthian  columns  resem- 
bling those  about  (he Temple  of  the  Sibyl  at  Tivoli;  the 
face  of  the  wall  on  each  side  ofthese  is  divided  intotliree 
parts,  of  which  that  in  the  middle  i*  ornamented  with 
six  attached  columns,  ami  that  on  each  side  with  four 
pilasters;  between  these  pilasters  arc  three  rectangular 
reci'^ves  with  horizontal  lops,  and  that  in  the  middle  is 
higher  than  the  other  two.  The  frize  of  the  building 
is  ornamented  with  an  elegant  fretwork,  and  the  corona 
is  supported  by  modillons,  one  over  each  column.  Above 
the  comice,  is  a row  of  fleurons  on  cubical  blocks,  and 
at  intervals  among  them  arc  omameiited  pedestals 
crowned  with  pediments,  and  having  each  face  of  their 
dailo  marked  by  three  vertical  grooves.  In  the  centre 
of  this  front,  the  building  rises  a story  higher  than  the 
entablature  of  the  Order;  the  face  of  this  Attic  story 
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&ftbi(ce-  is  orDtmented  with  pilaster*,  between  which  are  reces>Hes, 
tue.  and  above  the  comice  is  a parapet  supporting  a row  of 
Tases. 

On  the  Northern  side  there  U,  in  the  centre  of  the  ea< 
closing  wall,  a recess  containing  two  Corinthian  columns 
between  pilasters,  and  on  each  side  of  it  a semicircular- 
headed  doorway  : one  of  these  leads  into  a court  of  an 
Irregular  figure,  on  the  right  and  left  of  w hich  is  a flight 
of  long  steps  perpendicular  to  the  face  of  (he  exterior 
wall ; these  lead  to  a pavement  on  a level  with  the  floor 
of  the  Offices,  and  on  the  upper  step  U a screen  con 
sistiog  of  four  (Corinthian  columns,  which  support  only 
their  own  entablature  and  a row  of  vases : opposite  the 
entrance  gateway  is  a Triumphal  Arch  leading  to  the 
interior. 

In  the  centre  of  the  Eastern  side  is  a range  of  fluted 
Corinthian  columns,  behind  which  is  a shallow  recess, 
and,  on  one  side,  is  a doorway  leading  also  to  the 
offices.  In  the  centre  of  the  Western  wall  is  a recess 
with  columns  similar  to  that  on  the  Northern  side,  and 
over  this  is  a sort  of  Attic  with  five  semicircular^headed 
apertures  in  front;  above,  and  concentric  with  the  intra- 
dos  of  each,  is  an  ornamental  groove  terminating  at  the 
springing  in  a rectangular  fret,  and  at  each  extremity  of 
the  Attic  is  a small  pilaster  ornamented  with  rectilinear 
grooves.  On  each  side  of  the  recess,  and  equally  distant 
from  it,  is  a dexHway,  vertically  over  which,  and  above 
the  general  entablature  is,  instead  of  a pediment,  a cur- 
vilinear ornament  ending  in  a scroll  at  eucti  of  the  lower 
extremities.  Within  Uie  entrance  on  this  front  is  a ves- 
tibule having  Grecian-Doric  columns  in  the  interior. 

Between  the  Offices  are  quadrangular  area.<i,  and  the 
fronts  which  look  into  one  of  them  remain  as  they  were 
executed  by  Sir  Robert  Tit)  lor,  with  attached  Corinihiati 
columns ; in  atwther  quadrangle  the  area  is  sunk  below 
the  general  level  of  the  pavement ; the  lower  parts  of 
the  containing  walls  are  ornamented  with  vermiculaled 
rustics,  and  support  an  opcu  arcade  above  the  pavement. 

The  entrance  on  the  Essiern  side  leads  between  several 
rectangular  halls,  on  the  right  and  lei\  hand,  to  a 
rotunda  or  circular  saloon,  above  which  is  a tambour 
containing  (he  windows,  and  ornamented  with  Caryatides 
supporting  a dome.  The  ceiling  of  the  rectangular  halls 
consists  of  hemicylindrical  or  segmental  vaulting  with 
panelling  in  the  soffiln,  and,  in  some,  the  cylindrical 
vault  is  interrupted  by  a dome  in  the  centre. 

The  Western  and  Northern  sides  of  the  building  seem 
particularly  intended  for  the  reception  of  such  v^uable 
deposits  as  are  made  in  large  quantities ; and  the  occur- 
rence of  casualties,  at  the  time  of  making  (hem,  is 
entirely  prevented  by  the  carriages  which  convey  them 
being  made  to  enter  within  the  enclosure  and  there  dis- 
charge their  contents ; the  interior  of  the  i'ormer  part, 
being  not  frequented  by  visitors,  and  only  occasionally 
enteri^  by  the  officers  of  (he  establishment,  does  not 
require  much  embellishment,  and,  accordingly,  it  is  here 
that  we  find  the  simple  Doric  Order  employed : the 
other  parts,  being  open  to  the  Public,  arc  more  highly 
decorated.  A sober  taste  may,  perhaps,  condemn  as 
fantislic  some  of  the  ornaments  about  the  exterior  of 
the  building. 

TTw  Pi^t  Post  Office  in  Loodou,  by  Mr.  Smirke,  b 

Office.  a splendid  example  of  the  Grecian  Architecture  applied 
to  a modem  Public  edifice.  The  plan  of  this  building 
is  rectangular,  and  its  front  is  about  400  feet  long;  in 
the  centre  b a projecting  hexastyle  portico,  70  feet  long, 
with  one  column  between  each  of  the  ante  pilasters 


and  the  front  columns  of  the  pertico;  the  columns  are  p^i  iv. 
of  the  Ionic  Order,  and  resemble  those  at  the  Temple 
on  the  Ily^sus  ; they  have  Attic  bases  and  fluted  shufls, 
and  stand  on  plain  pedestals.  At  each  extremity  of  (he 
facade  is  a pavilion  with  four  detached  columns  of  the 
same  Order  in  front;  and  cm  the  side,  two  unfluted 
pilasters. 

A continued  podium  reigns  about  the  building,  and 
there  is  an  ascent  to  the  pavement  of  the  portico  by  a 
grand  flight  of  steps.  A general  entabbture  crowns 
the  whole  edifice,  but  the  upper  facia  only  of  the  archb 
trave  extends  over  the  rurlaiiis  between  the  portico  and 
pavilions:  the  frize  b high  aiwi  quite  plain,  and  there 
are  denteb  in  the  cornice. 

In  the  fa^de  are  two  tiers  of  windows  wiih  horizontal 
tops;  (hose  of  the  upper  tier  in  (he  curtains,  and  of 
both  tiers,  in  the  pavilion.^,  are  crownetl  by  projecting 
cornices  supported  by  consoles.  On  the  sides  of  the 
building,  (here  are  three  tiers  of  windows,  of  which  those 
below  are  semicircular  headed ; tliosc  iii  the  second  tier 
are  rectangular,  aud  the  fac*es  of  the  piers  between  them 
have  Ibc  appearance  of  broad  pilasters  with  mouldings 
at  the  top  ; and  the  upper  tier  of  windows  b cut  in  the 
frize  of  the  entablature  of  the  building.  The  basement 
of  (his  edifice  is  of  granite,  and  the  superstructure,  of 
brick  faced  with  Portland  stone. 

A Theatre  should  be  situated  in  some  spot  to  which  Situitton 
the  inhabitants  of  the  city  may  easily  have  access.  *<h1  chwac- 
According  to  Milizia,  it  should  occupy  a spacious^ 
urea  formed  by  the  meeting  of  several  principal  streets,^**”"' 
and  should  be  surrouiidei)  by  porticos  or  arcades  of  various 
kinds  fbr  the  reception  of  carriages  and  for  the  security 
of  pedestrians ; the  eiitrat  ces  and  staircoses  should  be 
so  disposed  that  the  interior  of  the  building  may  be 
speedily  filled  and  evacuated  ; and,  above  all,  the  part 
occupied  by  the  auditory  should  be  such  aa  to  permit 
all  persons  to  see  and  hear  the  performers  with  nearly 
equal  facility.  The  exterior  of  the  edifice  should,  of 
course,  be  an  indication  of  the  agreeable  entertainmenl 
which  b to  be  expected  within. 

It  is  not  oflen  that  all  the  circumstances  requisite  for 
a perfect  Tlieatrc  cun  be  obtained,  but  the  principal 
cities  of  Europe  may  now  boast  of  possessing  some 
which  unite  most  of  the  qualities  nece.Nsary  for  internal 
convenience  and  external  decoration : we  must,  however, 
confine  ourselves  to  a description  of  one  example,  and 
we  select  the  'Fheatre  which  wa^«  erected  by  Mr.  Smirke, 
near  Covctit  Garden,  in  the  year  1809. 

The  plan  of  the  whole  system  of  buildings  forming  The«ui  of 
this  Theatre  is  a parallelogram,  '209  feet  long,  and  166  CoTcat 
feet  wide,  exclusive  of  the  portico  ; the  centre  b occu-  Gant™, 
pied  by  the  auditory  and  stage,  which  extend  nearly 
through  the  length  of  the  edifice  from  North  to  South; 
the  staircases  and  apartments  for  the  performers  are  on 
tlie  Eastern  and  Western  sides.  The  space  appointed  for 
the  auditory  is  circumscribed  by  a parallclt^ram,  65 
feet  long  aiul  61  feet  widei  within  which  are  three  tiers 
of  boxes  arranged  in  tlie  form  of  a horse'shoe,  the 
extremity  furthest  from  the  stage  being  semicirculnr.  and 
tbe  sides  in  the  direction  of  right  lines  converging  to  a 
point  beyond  the  bottom  of  tbe  stage;  over  the  upper 
tier  of  boxes  are  galleries,  also  occupying  the  three 
sides  of  the  auditory,  besides  an  upper  gallery  at  the 
extremity ; and  on  the  exterior  of  the  boxes,  in  each 
tier,  b a corridor  by  which  access  b gained  to  the  par* 
ticular  seals.  In  the  area  included  by  the  boxes  is  the 
pit,  au  iuclined  plane,  lowest  towards  the  stage,  and  (» 
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ArehHac-  «fhich  the  Mala  of  the  spectators  are  arranged  in  direc* 
*“'^1  tions  parallel  to  the  breadth  of  the  building;  in  front  of 
(he  pit  is  the  orchestra,  a space  for  the  musietan^i,  6 feet 
broad,  and  42  feet  lon^-,  which  is  equal  to  the  whole 
interval  between  the  two  extreme  boxes  in  the  lower 
tier.  The  sta^  itself  is  coiituiiied  within  a rectangular 
area,  70  feet  deep  from  the  orchestra  to  the  rear,  and 
82  feet  wide;  in  front  ts  the  proscenium.  42  feet  wide 
and  13  feet  deep,  bounded  by  the  orchestra  in  front  and 
the  drop-curtain  iu  the  rear,  and  at  each  extremity  are  two 
pilasters  painted  to  imitate  Sienna  marble  ; the  flour  of 
the  stage  in  on  an  inclined  plane  rising  towanls  the  rear 
about  S feet,  on  which  at  intervals  are  parallel  grooves 
for  the  reception  of  the  scenes,  and  on  each  side  are  re> 
cesses  to  contain  the  paintings,  llie  interior  of  the 
atulitory  is  superbly  enriched  with  gilding;  the  boxes 
are  supported  by  slender  iron  columns,  fluted  and  g^lt, 
and  their  interiors,  as  well  as  the  sides  of  the  pit,  are 
decorated  with  represenlaliuns  of  dark  crimson  drajiery, 
producing  a fine  contrast  to  the  brilliancy  of  the  front. 
The  middle  of  the  ceiling  is  circular,  anil  in  the  centre 
is  a glory  surrounded  by  golden  lyres ; from  this  centre 
depends  a superb  chandelier  of  glass  illumined  by  two 
circles  of  gas-lights  ; the  remainder  of  the  ceiling  is  a 
light-blue  sky  reliev^  by  delicate  white  clouds. 

The  principal  fai^ade  is  on  the  Eastern  side  of  (he 
building ; in  its  centre  is  a grand  portico  of  four  fluted 
Grecian-Doric  columns,  elevated  on  a flight  of  steps  and 
supporting  a pediment;  in  (he  basement  story  is  an 
arcade  on  each  side  of  the  portico,  and  (he  up|)cr  part  of 
the  building  is  decorated  with  rcprcsehtalions  of  dra- 
matic subjects,  ancient  and  modem,  in  bas-relief.  Tlie 
grand  entrance  leads  to  a square  vestibule,  37  feet  long, 
and  divided  into  three  parts  from  North  to  South  by 
two  rows  of  piers.  On  the  Southern  side  is  the  aperture 
leading  to  the  principal  staircase,  which  is  15  feet  wide, 
between  two  rows  of  large  porphyry  columns  of  the 
Ionic  Order;  on  one  sitlc  of  the  stuirense  is  (he  door- 
way leading  to  the  auditory,  and  in  front  is  an  en- 
trance saloon,  ornamented  with  pilasters  executed  in 
porphyry.  On  the  Western  side  of  the  Theatre,  and  cor- 
responding to  the  grand  staircase,  is  another  leading  to 
the  King’s  saloon  and  private  box,  and  a vestibule, 
the  ceiling  of  which  is  supported  by  four  columns,  which 
also  leads  to  the  auditory.  In  the  centre  of  the  Southern 
side  of  the  building  are  two  grand  saloons  one  above 
(he  other,  and  each  56  feel  long,  and  18  feet  wide. 

The  entrance  to  the  stage,  and  to  the  apartments  appro- 
priated to  the  performers,  is  in  the  Northern  front ; the 
latter  consist  of  tlie  dressing-rooms,  the  green-roum,  and 
tnanagers’-mom  ; there  is  besides  a committee-room,  a 
store-room.  and.  in  the  middle  of  the  front,  a large 
scene- room. 

Cluracterit*  The  buildings  appropriated  to  charitable  purposes 

li-.i  of  Hoo-  constitute  one  of  the  chief  glories  of  the  prevent  Age ; 

in  England  particularly,  besides  asylums  for  the  aged 
and  disabled,  almost  all  the  diflerent  morles  of  human 
suffering  are  provided  against  by  establishments  formed 
for  (heir  prevention  or  remedy ; among  which  the  Ilos- 
pilais,  for  the  cure  of  sickness  and  uccidents,  hold  a dis- 
tinguished rank.  In  these  buildings  every  thing  like 
magnificeucc  of  construction  ond  richne-s  of  ornament 
would  be  quite  misplaced,  and  their  chief  merit  should 
consist  in  simplicity  and  convenience.  The  London 
Hospitals  generally  consist  of  buildings  disposed  on  the 
four  aides  of  a rectangle,  and  enclosing  a considerable 
wrea,  and  the  oioat  constdemble  is  that  of  St.  Bartho- 


lomew, near  SmilhftelJ.  In^hia,  the  buildin|n  contain-  PsrilV. 
ing  the  wards  for  the  patients  occupy  three  sides  of  the 
quadrangle ; each  of  them  consists  of  four  storiea  in  ^^^j*** 
height,  and  on  each  story  are  four  well-aired  wards ; 
the  fourth  side  contains  the  apartmeuta  of  the  principal 
ofRcers  and  the  commitlec-room.  Behind  one  of  the 
buildings  ia  aituated  the  Pharmacy  and  a Theatre  for 
Anatomical  Lectures. 

custom  prevails  in  the  English  Ilospiiala  of  placing 
(he  heads  of  the  beds  against  the  walls  which  oflen 
bring!  them  very  near  the  windows,  and,  consequently, 
exposes  the  patients  to  the  danger  of  taking  cold.  We 
know  only  one  building  in  England  in  which  a better 
disposition  has  been  followed,  and  this  is  the  School 
for  the  Blind,  where  the  late  Mr.  ’Tappen,  copying  the 
method  adopted  in  the  great  Hospital  at  Lyons,  has 
placed  the  beds  in  pairs,  with  the  heads  of  every  two 
meeting  in  (he  middle  of  the  room,  ao  as  to  leave 
passoge-H  between  the  feet  of  the  beds  and  the  walls. 

The  Betlilem  Hospital,  for  the  reception  of  lunatics,  RcihlM 
situated  on  the  Surrey  side  of  the  Thames,  consists  of  HwpnsL 
a line  of  building  569  feet  long,  and  60  feel  high,  and 
possesses  every  accommodation  which  can  contribute 
to  the  comfort  of  persons  in  that  unhappy  state.  It 
was  built  by  Mr.  Lewis,  in  1812. 

In  the  centre  of  the  facade  is  a grand  portico,  180 
feet  long,  of  Grecian-Ionic  columns  supporting  an  enta- 
blature and  pediment,  above  which  is  a double  Attic 
lower  crowned  by  a plain  dome ; the  columns  stand  on 
petlestals.  and  there  is  an  ascent  to  the  pavement  of  the 
portico  by  a flight  of  steps  extending  its  whole  length. 

On  each  side  ol'  the  portico  is  a curtain,  141  feel  long, 
lenninaliiig  in  a pavilion,  78  feet  lung  in  fmnl; 

(he  face  of  the  latter  projects  before  the  curtain,  and  is 
itself  divided  vertically  into  three  parts,  that  in  the  centre 
projecting  before  the  others : above  each  pavilion  is  also 
an  Attic  turret  of  an  octangular  form.  The  curtains 
and  pavilions  contain  three  tiers  of  plain,  rectangular 
windows,  and  are  crowned  by  a horizontal  cornice  of 
stone  on  a level  with  that  over  the  portico. 

Tlie  edifice  is  enlarged  behind  by  two  projections 
from  the  main  body,  one  on  each  aide  of  the  centre,  and 
a detached  building  has  been  erected  behind  each  of  (he 
pavilions  for  the  reception  of  criminal  patieuU,  or  those 
afflicted  with  infectious  diseases. 

In  the  centre  of  the  main  building  is  a grand  vestibule, 
behind  which  ia  the  principal  staircase,  and  on  each 
side  of  the  latter  are  apartments  for  the  physician  and 
steward  ; adjoining  theac,  is  a room  in  whiA  the  patients 
see  their  friends,  and  a large  store-room.  One  vast 
corridor,  adjacent  to  the  front-wall,  extends  quite 
(hruugh  (tie  length  of  the  curtain  and  pavilion  on  each 
side  of  the  centre ; this  serves  as  a place  of  exercise  for 
the  patients,  and  along  that  side  of  the  corridor  which  is 
next  to  the  Imck-front  are  the  cells.  In  front  of  each  of 
the  two  pavilions  is  a large  day-room,  in  which  those 
jiaiienls  who  are  able  usually  assemble. 

Behind  (he  centre  is  an  exercising  ground  for  conva- 
lescent patients;  and  between  this  and  the  two  detached 
buildings,  are  the  general  exercising  g^rounds,  one  for  the 
male  and  the  other  for  the  female  palicnts. 

Except  live  portico,  which  is  of  stone,  the  whole 
edifice  is  of  brickwork  ; and  a critical  eye  may  regret  (lial 
the  simplicity  of  so  extended  a line  of  building  should 
have  been  destroyed  by  so  many  vertical  divisions. 

The  Hospital  at  Milan  is  considered  a.s  a structure  unit-  Hotfiiul  ti 
ing  all  the  conveniences  of  such  edifices  in  the  highest  ^daa. 
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Architec-  He^rc«,  and  il«  plan  may»  therefore,  with  propriety  be 
■vrr.  intnxiuced  in  tills  place.  It  consists  of  one  gjeal  rcct- 
angle  divided  into  three  parts,  nearly  square  uod  equal 
to  each  other.  The  central  division  is  one  vast  area 
surrounded  by  buildings,  before  which,  in  the  interior, 
are  corridors  on  tlie  lower  and  second  stories,  formed  by 
arcbes  supported  on  granite  columns  of  ditTerent  Orders. 
Cacti  of  the  lateral  divUiems  is  again  subdivided  into 
fonr  squares  by  two  ranges  of  hufidiiig  crossing  each 
other  ul  right  angles ; within  these  buildings  are  the 
cells  fur  the  patients,  disposed  in  two  rows,  leaving  a 
broad  corridor  between  them ; and.  at  the  intersection 
of  the  two  corridors  in  each  wing,  is  an  altar;  at  these 
Divine  Service  is  performed,  which  the  patients  can  both 
see  and  hear  without  leaving  their  cells.  Each  of  the 
courts  in  both  wings  of  the  Hospital  is  hurrounded,  in 
the  interior,  by  (wo  tiers  of  arcades  forming  corridors 
in  front  of  the  walls. 

A grand  vcMibuIe,  surrounded  by  columns  disposed 
in  tlie  circumference  of  a circle,  furms  the  front  of  the 
central  division  of  the  Hospital;  at  the  opiKisilc  extre- 
mity of  the  same  division  is  a large  open  portico 
wherein  surgical  operation^  are  performed. 
f}re«flwich  Tile  Naval  Hospital,  at  Greenwich,  which  was  erected 
HospiuL  jiig  gjjg  ancient  Royal  Palace,  is  a National 

Asylum  for  the  reception  of  seamen  who  have  grown 
old,  or  have  been  disabled,  in  the  service  uf  their 
Country.  It  consists  of  four  quadrangular  buildings  dis« 
posed  within  the  limits  of  one  vast  rectangle,  the  sides  of 
which  are  nearly  equal  in  length  to  feet ; and  the 
buildings  are  heparated  by  a broad  area  and  a street, 
which  cross  each  other  at  right  angles.  The  principal 
front  extends  along  the  Southern  hank  of  the  Thames, 
and  before  it  is  a terrace,  with  steps  in  the  centre  to 
descend  to  the  water. 

The  North- Western  quadrangle  was  erected  in  the  time 
of  Charles  11.,  from  the  designs  of  W'ebb.  the  son  in  luw 
of  Iiiign  Jones,  and  contains  the  apartments  of  the 
Governors,  and  the  Council-room,  besides  sundry  wards 
forihe  pensioners;  the  remaining  buildings  were  begun 
by  Sir  Christopher  Wren,  about  the  year  1696,  but  they 
were  Hnished  by  other  Architects.  The  Norlh-Ea.slcm 
quadrangle  is  similar  in  style  to  the  other,  and  having 
been  rinished  in  the  reign  of  Queen  Anne,  it  is  caller!  by 
the  name  of  that  Sovereign.  The  length  of  the  Northern 
front  of  each  of  these  quadrangles  is  297  feel  and  the 
avenue  between  them  is  270  feet  broad ; each  of  these 
fronts  consists  of  three  divisions,  and  in  that  of  the  centre 
is  the  entrance  to  the  interior  quadrangle ; one  of  them 
is  covered  by  a semicircular  arch  within  the  lower  story, 
and  the  ulber  by  the  general  entablature  of  the  building; 
eadi  flank  divisitm  is  ornamented  with  four  Corinthian 
columns  supporting  a pediment;  on  the  right  and  left 
are  coupled  pila.slers  of  the  same  Order;  and  above  the 
whole  front  is  a high  Attic,  crowned  with  a balustrade. 
The  Southern  facades  of  the  same  buildings  are  exactly 
similar  to  those  on  the  North;  both  are  of  Port- 
land Slone,  and  rusticated.  Each  interior  side  of  these 
buildings  has  its  centre  marked  by  four  Corinthian  co- 
lumns supporting  a pediment,  and  in  the  lowest  story  are 
three  arched  entrances  to  the  quadrangle. 

Tlic  South-Western  and  Suulh-Easlcm  buildings  bear 
respectively  the  names  of  William  111.  and  of  his  consort 
Queen  Mary,  the  original  promoters  of  tliis  noble  inati- 
tutioo.  These  are  separaleci  from  each  other  by  a square 
urea,  on  a higher  level  than  that  next  to  the  river,  with 
aflinrht  of  steps  oo  the  Northern  side  eitending  the  whole 
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breatUh  of  the  area.  At  each  of  the  two  angles  nearest  Put  IV. 
to  Uie  general  centre  of  the  Hospital  is  a grand  vesli- 
biiie,  adorned  with  coupled  columns  of  the  Doric  Order, 
but  having  Attic  bases  and  no  trigiyphs  in  the  frize, 
and  crowned  with  an  elegant  dome.  Along  the  interior 
face  of  both  the  buildings  is  a double  colonnade,  374  feet 
long  and  20  feet  high,  consisting  of  coupled  columns 
of  the  Order  named  above,  and  ornamenting  a raised 
terrace.  The  lower  stories  of  their  Northern  fronts  are 
entirely  occupied  by  the  two  dining  halls,  which  are 
covered  by  groined  ceilings  supported  on  Tuscan  co- 
lumns; above  these,  in  the  Eastern  building,  is  the 
Chapel,  built  in  1752.  in  the  Grecian  style,  from  the 
designs  of  Mr.  Stuart,  and  in  the  Western  building  is 
the  Grand  Painted  Hall:  Itoth  and  Hull  are  106 

feet  long,  56  feel  wide,  and  50  feet  high  ; the  windows 
arc  very  loA.y,  and  are  placed  in  semicircular- headed 
recesses. 

Three  of  the  buildings  are  of  stone-work,  but  of  that  on 
the  South-West,  the  two  exterior  faces, and  those  within 
its  quadrangular  area,  are  of  brickwork.  The  last  edi- 
fice was  finished  by  John  Vanbrugh,  about  the  year 
1725,  and  contains  some  features  which  display  the  bad 
taste  prevailing  at  that  lime : in  the  centre  of  one  side 
of  its  interior  quadrangle  is  a recesa  covered  with  an 
elliptical  arch,  and  ornamented  with  two  Ionic  pilasters 
on  each  side;  within  the  recess  is  an  arched  passage  with 
small  Corinthian  columns  standing  on  high  rusticated 
pedestals,  and  supporting  a pediment  the  cornices  and 
tympanum  of  which  are  broken  vertically  into  three 
faces ; and,  on  the  Western  side  of  the  same  building,  each 
of  the  flunks  is  crowned  with  u great  segmental  pediment 

The  aspect  of  a Prison  should  be  of  a severe,  and  rharsc<rr»- 
even  gloomy  character,  in  order  that  it  may  present  a pic-  tics  of  Pr- 
ture  of  the  consequences  which  attend  an  infraction  of  the 
laws.  But  there  are  different  degrees  of  crime,  and  the 
circumstances  of  Commercial  Nations  have  rendered  it 
necessary,  in  some  coses,  to  treat  as  eriminuls  those  who 
are  only  unfortunate;  hence  it  follows  that  prisons  should 
be  of  various  kinds,  or,  at  least,  that  meana  should  be 
nflurded,  in  Uie  same  building,  of  keeping  the  different 
dances  of  prisoners  distinct  from  each  other. 

If  we  consider  a Prison  as  the  abode  of  felons  only, 
we  may  conclude  that  its  Architecture  should  be  of  the 
moHt  massive  Order,  its  walls  lofly  and  rusticated,  and 
the  faces  of  (he  stones  rendered  rough  ; the  projectiona 
great,  in  order  to  ca.st  broad  shadows  ; the  eiUrancca 
arched  with  heavy  votissoirs,  and,  where  space  can  be 
afforded,  it  should  be  surrounded  by  a bro^  and  deep 
ditch.  The  interior,  however,  should  be  convenient  and 
salubrious,  and,  be.sides  the  cells,  there  should  be  large 
apartments  where  the  inmates  may  occasionally  meet 
and  see  their  friends : when  the  l*ri9on  is  intended  aa 
a place  of  correction  for  persons  guilty  of  petty  crimeOi 
there  must  be  places  where  such  persons  may  prose- 
cute their  appointed  lalaiurti,  and  debtors  should  have 
apartments  in  which  they  may  exercise  (heir  callings 
for  (heir  own  profit,  or  the  benefit  of  their  crcilitors 

The  Prison  of  Newgate,  in  London,  which  was  Nrn;;a'«. 
constructed  by  Mr.  Dance,  and  completed,  in  its 
present  stale,  in  1782,  forms  three  masses  of  build- 
ing, tngetner  extending  297  feet  in  length  from 
North  to  Smith  ; and  the  principal  facade  is  in  a 
rectilinear  direction  on  the  Western  side.  T^e  plan 
of  the  middle  division  is  a square  of  115  feet;  the 
Northern  division  is  also  a square  of  91  feel;  but 
the  Southern  is  91  feet  long  and  61  feet  broad.  In 
3 o 
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Arehitee*  eoch  of  UieK«  squares  the  biiitdmc^  arc  disposed  about 
an  open,  rectanffular  court,  which  serves  as  a place  of 
exercise  for  the  prisoners ; that  in  the  centre  for  those 
who  have  not  hail  their  trial,  the  others  are  for  the  con- 
victed nude  and  female  prisoners,  respectively ; hut 
there  are  walls  of  separation  in  each,  to  form  distinct 
places  for  those  of  difleienl  deflffees  of  critntnnlity.  In 
the  mithlle  of  the  Wet»iern  shle  ia  (he  Keeper’s  house, 
and  behind  it  is  a Cha|>el.  Fur  each  sex  there  arc  two 
larj^e  ^neral  sieepintt-rt^oms,  a pmcral  day-room,  an 
infirmur)'.  and  celts  lor  separate  confinement;  a room 
in  which  the  prisoners  may  see  their  friends  ; and  at  the 
North-ICastem  anj^le  of  the  f^round,  but  quite  distinct 
from  the  re«t  of  the  huildiii|r,  is  a ^enerul  mom  and 
separate  cells  for  those  who  are  condeniiml  to  die. 

Tlie  Western  or  principal  facade  is  riihlicated  from 
top  (o  IxrUotn  with  stones  made  ronch  on  the  exterior, 
which  {irives  »n  appearance  of  nule  .stren;^h ; but  the 
harmony  of  the  Architecture  is  entirely  destroyed  by  the 
Keeper's  bouse,  which  has  five  tiers  of  windows  in 
front,  while  only  a few  small  apertures  are  apparent  in 
the  rest  of  the  buildin^f.  The  Western  pans  of  the 
ISonhern  and  Souihem  wings  have  each  two  pnyecting; 

f tiers,  with  one  niche  containing  a »tutue  in  a Mrmicircu- 
•rdteaded  recess,  and  nn  iinl>roki*ii  curtain  heiwien  the 
piers.  Between  the  Keeper’s  house  and  each  wing  is 
a small  rectangular  doorway  at  the  loot  of  a large  semi- 
circular-headed recess ; over  the  doorways  are  fetters 
sculptured  in  the  wall,  and  the  arched  head  of  the  rece&s 
is  pierced  fi»r  light.  The  whole  front  is  f>0  feet  high. 

The  building  presents  nn  imi>OKing  and  formidable 
appearance,  aod  affords  a good  example  uf  the  effect 
that  may  be  produced  by  mere  magnitude  almost  with- 
out any  decoration. 

A lew  years  since  a building  was  erected,  by  Mr. 
“ '^ttUnio-  Hardwick,  on  Millbatik,  in  Westminster,  as  a PeniLenti- 
ary,  or  place  for  the  mreplion  of  criminals  who  are  to 
expiate  their  offences  by  undergoing  a course  of  labour 
during  a certain  number  of  years,  after  which  they  arc 
to  be  resmred  to  Society.  This  building  has  l>ccn  con- 
atructed  according  to  a plan  propoved  by  Mr  Bciilham, 
for  the  purpose  of  alfortling  a system  of  constant  surveii 
lance  by  the  coiistituUnl  utCccn.  It  consists  of  six  |>cn- 
tagoual  ediftccs.  like  bastions,  dis^rased  symmetrically  on 
the  sides  of  a hexagonal  court,  in  the  centre  of  which, 
on  the  ground-floor,  is  the  apartment  of  the  overseer ; 
lire  whole  it  surrounded  by  a {Mlygmial  wall.  The 
cells  in  which  the  prisoners  perlonn  their  labours  arc 
piacerl  at  the  gorges  of  the  bastions,  if  they  may  be 
so  called,  and  are  open  toward"  the  great  court,  so  that 
the  overseer  can  Ciunmand  a view  of  all,  from  the  windows 
in  his  apartment ; above  this  opurlmail  is  the  Cha|>el, 
to  which  there  is  a bridge  of  communication  from  Uie 
second  sUrry  of  each  bastion,  so  that  the  prisoners  can 
attend  Divine  Service  without  entering  the  court. 

A plain,  massive  gateway  tiirms  aii  entrance  to  (he 
building  on  the  side  next  to  the  river,  aiid  another  facing 
this,  between  the  flanks  of  two  Imstions,  leads  to  (he 
hcxagitnal  cf>urt.  Along  (he  river  Is  a spacious  terrace 
protected  by  a low  wall,  and  a double  flight  of  steps 
affords  an  ascent  from  the  water  The  whole  system  of 
buildings  seems  well  c<mtrived  for  the  accomplishment 
of  its  destination ; but  it  may  be  thought  that  the  ren< 
trant  augles  between  the  bastions  cause  a great  loss  of 
space,  and  the  site  dues  not  seem  to  have  been  well 
chosen,  being  so  near  the  river  and  on  a swampy  soil. 
Contiguous  to  a Prison  slK>uld  be  the  Court  of  Justice 


where  the  culprits  are  to  be  tried;  and  the  most  con-  Part  IV. 
venient  form  for  a building  appropriated  to  this  purpose  ' 

seems  to  be  that  which  resembles  the  Tlieatres  of  the  «l 

Ancients  that  U to  say,  a semicircle,  the  tribunal  of  the  **"*^^' 
Judge  bring  placed  on  the  chonl  of  the  arc,  in  the  part 
correspfinding  (u  the  prosceniunt.  Tike  general  style 
of  (he  edifice  should  lie  such  as  to  inspire  a sort  of  reve- 
rence nearly  equal  to  that  which  is  felt  at  the  approach 
of  one  consecrated  to  Ueligion.  The  Court-house  exe- 
cuted at  Chester,  by  Mr.  Harrison,  is  uf  the  form  above 
recommended  ; the  seats  of  the  persons  connected  with 
the  proceedings  rise  from  the  floor  in  front  of  the  tri- 
bunaJ  towards  the  circumference  of  the  circular  part  of 
the  building ; about  them  is  a semicircular  range  of 
Ionic  columns  tmil  behind  these  is  the  i^llery  fur  the 
spectators.  The  Prison,  which  adjoins  the  Court  at  the 
chord  of  (he  rircnlar  part,  is  of  a quartraiigular  form, 
attd  has  In  front  a Greek  Doric  portico,  the  proportions 
of  which  are  copied  from  the  Prupylcum  at  Athens. 

The  Court-house,  at  Warwick,  is  of  a diflerent  form. 

This  consists  of  a great  rectangular  Saloon,  the  prin- 
cipal fumade  of  which,  on  the  exterior  of  one  of  the  long 
sides,  is  ornamented  in  (he  Palladiun  style  of  Architec- 
ture : on  the  opposite  side  of  the  Saloon  are  (he  Civil 
and  Criminal  Courts,  one  at  each  end,  and  on  a higher 
level ; these  arc  open  towards  the  Saloon,  from  which 
each  is  separated  by  a colonnade,  and  there  are  flights 
of  long  steps  to  ascend  from  the  pavement  of  the  Saloon 
to  that  of  the  Courts ; between  the  Courts  is  the  Jury- 
room.  to  which  also  there  is  an  ascent  by  steps. 

Bridges  form  some  of  the  most  important  objects  in 
Civil  Architecture,  by  aflbnling  pa.ssages  fi>r  the  heaviest 
carriages  across  broad  and  rapid  rivers,  which  by  other 
means  could  not  be  pa.vscd  but  with  difllculty  and  dan- 
ger ; and  from  the  mass  of*  masonry  which,  witli  the 
incumbent  weight,  is  require<l  to  be  suspended  in  the 
air,  such  a work  os  a Bridge  demands  the  union  of  great 
scientific  talent  and  practical  skill  in  the  Architect. 

The  part  of  a river  in  which  a bridge  may  he  most  Simaiionof 
conveniently  formed  is  where  it  is  nearly  rectilinear,  • 
because  the  current  water  being  parallel  to  the  banks, 
the  bed  is  more  uniform  than  in  S|kjU  at  which  the  river 
bends,  and  the  pienr,  therefore,  arc  more  easily  construct- 
ed. Also,  the  greatest  force  of  the  current  being  in  (bis 
case  in  the  middle,  the  vessels  keep  generally  in  that  part; 
consequently,  if  the  arches  are  not  all  equally  broad,  that 
which,  on  account  of  (he  imssage  of  the  greater  number 
of  vessels,  is  made  the  widest,  will  be  in  the  centre,  and 
the  bridge  may  l)c  symmetrically  formed  on  each  aide. 

But  when  one  side  of  a river  is  deeper  than  the  other, 
and  the  greatest  force  of  the  current  is  near  one  of  the 
banks,  (which  is  the  case  when  the  river  bends  ;)  for 
any  reason,  a bridge  slinuUI  be  constructed  at  that  part, 
it  will  be  proper  to  make  (liearch  on  tlie  deeper  aide  wider 
even  than  that  of  the  centre,  notwithstanding  the  want 
of  symmetry  thereby  induced  in  the  funn  of  the  bridge  ; 
convenience  being  attended  to  rather  than  beauty  where 
necessity  requires  a sacrifice  of  one  or  the  other.  Bridges 
should  be  approached  by  long  streets,  on  each  side  of 
the  river ; and,  to  facilitate  the  access,  the  parapet  should 
diverge  considerably  at  each  extremity  of  the  bridge. 

Hie  most  convenient  form  for  the  road  over  a bridge  Fonn  of  the 
is,  undoubtedly,  a horixontal  plane,  like  that  of  the 
Waterloo  bridge,  in  London;  but  where  the  lowne&.s  of 
the  ground  on  one  or  Itoth  sides  of  the  river  renders  this 
impoA^ible,  or  too  expensive,  the  road  must  be  of  a con- 
vex form  in  the  direction  of  its  length,  us  is  geuenUly 


Digitize-d  by  Coogle 


A U C H F T 

ArrhUec*  the  case,  in  or»ler  thnl  it  ntay  sooner  meet  the  ♦•iirface  of 
'w**-  the  ground  : this  rortn  U even  considered  more  eleirnnl 
than  the  horizontal  plane,  because,  from  an  optical  de- 
ception, the  latter  seems  lower  at  the  middle  than  at 
the  extremities,  when  seen  from  the  nver  in  a direction 
perpendicular  to  its  length. 

llie  hreudih  of  a bridge  ought  to  be  sufficient  to  allow 
at  least  two  carriages  to  pass  abreast,  with  a pavement 
on  each  side  fur  fool  passengers  ; and  the  road  should 
be  protected  by  a parapet  and  balustrade  high  encmgh 
to  secure  those  who  pass  it  from  accidents. 

N«w  bjs-  CnderBanKFF.,  in  our  Mitcrlianeout  [}ivuioHt  we  have 
dcB  bridge,  described  the  principal  edifices  of  that  kiml  in  Kurope,  it 
will  therefore  be  nece-^sary  to  mention  here  only  the  two 
of  moat  recent  construction  in  and  near  London.  One 
of  these  is  a magnificent  edifice,  now  building,  of  granite, 
to  replace  the  old  London  brUlge  ; its  length  is  to  be  7S2 
feet  iU  width  56  feel,  and  it  is  to  consist  of  five  ellip- 
tical arches,  of  which  that  in  the  centre  has  a span  not 
less  than  150  feet  in  extent,  and  a rise  of  29  feet  6 
inches;  the  others  decrease  gradually  in  breadth  and 
height  on  each  side,  and  the  piers  which  support  the 
central  arch  are  24  feel  wide.  It  was  begun,  in  1825, 
by  Mr.  Rennie,  a son  of  the  engineer  under  wh»>se  su- 
perintendence the  Waterloo  bridge  was  execuled;  and 
it  promises  to  be  not  inferior,  in  constructive  merit,  to 
that  celebrated  structure  itself. 

Himmer.  The  other  is  a Suspension  Bridge,  623  feet  long, 
Hnith  at  Hammersmith,  which  exceeds,  in  the  extent  of  mad 
bitdgB.  between  the  piers,  the  great  bridge  over  the  Menai. 

The  chains,  which  are  eight  in  number,  and  of  wrought 
iron,  pa.ss,  at  30  feet  al>ove  the  road,  through  apertures, 
in  the  upper  parts  of  stone  piers  distant  400  feet 
from  cacli  other,  and  their  extremities  are  attached  to 
the  abutment  on  each  bank  of  the  river  ; between 
these  piers  the  chains  assume,  by  their  gravity,  the  form 
of  catenarian  curves,  the  lowest  points  of  which  touch 
the  platform  of  the  bridge  over  the  middle  of  the  river ; 
anti  from  the  chains  descend  vertical  rods  which  carry 
the  timliers  supporting  the  mad.  The  piers  rise  from 
the  bed  of  the  river;  Itclow  the  bridge  they  arc 
boldly  rusticated,  and,  atnive  it,  each  forms  a tri- 
umphal arch  extending  across  the  road : at  the  angles 
are  Tuscan  pilasters  standing  on  a general  podium  and 
supporting  the  entablature;  the  two  sides  of  the  arch 
spring  from  imposts  which  are  continued  through  the 
pier,  omi  the  soffit  is  ornamented  with  panelling. 

Strtet  Ai-  Tlic  character  of  a Nation  for  good  taste  in  the  Arts 
chit«eiMre.  depending,  in  some  measure,  upon  the  Architecture  dis- 
played in  Us  cities,  it  is  evident  that  the  private  build- 
ings of  which  they  are  composed  should  be  designed 
accortlitig  to  certain  regulations,  by  which  they  may  be 
adapted  to  their  situations  and  be  made  to  contribute  to 
the  magnificence  of  the  whole. 

Convenience  seems  to  require  that  the  streets  should 
be  rectilinear  and  intersect  each  other  at  right  angles; 
but  if  this  method  was  strictly  adhered  to,  the  horizontal 
lines  of  the  buildings  would,  to  a sjieclator  looking 
along  the  street,  ap)>ear  to  vanish  In  one  point  only, 
and  thus  the  picture  would  want  variety.  Luckily, 
in«|uaUlicB  of  ground  almost  always  oppose  them- 
selves to  this  arrangement,  and  compel  the  builder  to 
adopt  some  other  which  affords  greater  pleasure ; 
the  variou.s  angles  at  which  the  streets  intersect 
each  other,  the  interruption  produced  by  great  squares, 
and  the  judicious  introduction  of  curvilinear  furras 
of  building,  give  to  the  scene  in  whidi  they  occur 
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a beauty  which  would  1>e  in  vain  sought  for  in  the  |V 
appearance  produced  by  two  |>arallel  lines  of  building. 

Formerly,  town-hou!^  were  constructed  us  indepen- 
dent buildings,  and  not  the  least  atlenliori  was  paid  to 
exiualityorsymmetry  either  in  their  heights  or  breadth.s, 
ao  (hat  a street  presented  the  confused  appearance 
arising  from  two  ranges  of  narrow  aud  irregular  fronts. 

But,  at  present,  there  seems  to  be  an  effort,  wherever 
inequaiilies  of  ground  do  not  prevent  it,  to  give  an 
air  of  grandeur  ami  simplicity  to  the  streets  by  uniting 
the  fronts  of  several  houses  in  one  general  design.  This 
method  was  first  practised  in  Ix>iulon,by  Meiksrs.  Adum. 
in  the  Adelphi  and  in  Portland  Place;  but  the  good 
effect  which  these  buildings  might  have  produced  la, 
unfortunately.  Injured  by  the  manner  in  which  they  are 
ornamented.  In  front  arc  pilasters  ornamented  with 
panels  and  sculptured  foliage,  seemingly  in  imitation  of 
those  which  decorate  the  edifices  of  I’almyra,  but  har- 
monizing badly  with  the  other  features  of  the  huildings 
to  which  they  belong.  .\nd  it  is  observerl  by  Mr.  Brit- 
ton, speaking  of  the  works  of  these  artists,  that,  **  in 
attempting  to  avoid  the  heaviness  which  characterisea 
those  of  many  of  their  predecessors,  they  have  fallen 
into  the  opposite  error ; their  facades  are  frittered 
into  loo  many  parts,  and  though  the  ornaments  are  occa- 
sionally tasteful,  they  are  generally  so  applied  as  not 
only  to  miss  llieir  effect,  but  impart  a trivial  appearance 
to  the  building.” 

The  principle  introduced  by  Messrs.  Adam  haw 
been  adopted  and  practised  on  a vast  .scale  in  the 
butUlings  of  Regent-Street  aikl  Regent’s  Park;  but 
the  designs  ore  in  a more  elevated  style,  and  embrace 
greater  varieties  of  form.  'Hiese  ranges  of  buildings 
constitute  what  may  be  taken  for  a street  of  palaces,  the 
individual  characters  of  which  are  such  as  {lennit  them, 
by  their  union,  to  form  one  grand  system,  while  they 
have  sufficient  diversity  to  prevent  the  eye  from  being 
wearied,  and  to  produce,  together,  a picturesque  efiVti. 

The  Palindtari  Architecture  was  long  employed  in  Modem 
England  for  the  general  disposition  and  ornament  of  ViUbs. 
the  villas,  or  country-residences,  of  persons  of  moderate 
rank  or  fortune.  In  these  the  principal  story,  like  the 
yiano  nobile  of  the  Italian  rnanstons,  was  elevated  on  a 
basement,  and  the  communications  with  the  court  in 
from  and  garden  behind  were  by  Bights  of  steps.  But 
it  is  observed  by  Mr.  Papworlh,  that,  in  consequence  of 
Uie  change  which  has  occurred  in  the  habits  ami  man- 
ners of  the  p«iple  of  England  within  the  last  fifty  years, 
this  practice  is  abandnnerl ; the  principal  apartments  arc 
now  near  the  level  of  the  ground,  and  are  made  to  com- 
municate with  each  other,  so  as,  on  occasion,  to  form 
one  large  apartment.  The  chambers  are  placed  above 
these,  and  the  offices  are  concealed  from  the  view  by 
small  trees  tastefully  planted  about  them. 


CHAPTER  VIII. 

Getieral  Principles  of  ArcAUecture. 

In  investigating  the  principles  which  are  to  guide  ua  Aaeicni  Ae 
in  the  execution  of  such  Architectural  works  as  shall 
fulfil  the  conditions  which  the  present  state  of  European 
Society  requires,  we  mayavaM  ourselves  of  every  aid  that 
we  can  derive  from  the  practice  of  the  Ancients.  But 
our  circumstances  in  respect  to  Politics,  Religion,  and 
Manners  are  different  from  thoEve  of  the  Greeks  and 
3 o 2 
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Romans,  so  also  are  oiir  notions  of  domestic  conve- 
nience ; then'fure  it  must  not  be  expected  that  the 
maxims  of  building  adopted  by  those  People  can  apply 
without  modidcalion  to  our  own  constructions.  Ttiere 
are,  however,  some  points  which  must  be  common  to 
all,  and  from  these  we  may  proceed  to  exhibit  the 
grounds  of  the  present  practice  of  building. 

As  etlificea  may  possess  properties  which  are  merely 
essential  to  them,  such  as  strength  und  convenience ; or 
may  unite  to  these,  others  which  are  intended  to  produce 
a pleasing  rifecl  upon  the  mind  of  a spectator,  Archi- 
tecture divides  itvcif  into  two  parts,  vis.  the  constructive 
and  the  ornamental.  The  former  is.  in  some  measure. 
Mechanical,  the  latter,  more  particularly,  may  be  con- 
sidered a.s  a Liberal  Art  Bnih  parts  must  be  equally 
studied ; for,  besides  paying  due  attention,  in  tin*  design 
of  an  edifice,  to  the  essential  c«>ndilions  of  sUibilily 
and  convenience,  it  is  necessary  to  render  its  exiemal 
appearance  suitable  to  the  purpose  for  which  it  U 
intended. 

Vitruvius.  (Rook  i.  chap,  iii.)  speaking  of  public 
buildings,  says  they  should  unite  in  their  construction 
strength,  utility,  and  beauty.  Their  strength,  he  says, 
consists  in  having  their  foundations  sunk  to  the  solid 
earth,  and  in  an  unsparing  choice  of  materials.  Their 
utility  consisL«  in  the  apartracnls  being  pm}>erly  distri- 
buted without  obstruction  to  their  use,  expose<l  to  the 
aspects  which  arc  convenient,  and  adapted  to  thrir  re- 
spective purpiises.  Their  beauty  consists  in  the  form  of 
the  work  being  agreeable  and  elegant,  and  the  propor. 
(ions  of  the  members  being  correspondent  to  (he  rules 
of  symmetry. 

With  regard  to  the  first  of  these  points  the  practice  of 
builders  has  undergone  considerable  change  since  (lie 
days  of  Vitruvius;  the  ancient  edifices  of  all  kinds  were 
much  more  massive  than  the  modern  ones  and  the 
Architects  of  earlier  days  seem  to  have  been  determined 
to  err  on  the  safe  side.  But  now  that  frequent  experi- 
ments, expressly  made,  have  shown  us,  with  tolerable 
accuracy,  the  strength  of  material.s  ; and  the  rules  of  me- 
chanics have  taught  us  how  to  employ  them  in  the  way  in 
w hich  they  are  best  able  to  bear  the  strains  to  which  they 
may  be  exposed,  we  can  dispense  with  a great  quantity 
of  material  which  would  have  been  formerly  employed, 
and  which  only  served  to  encumber  the  dlifice  without 
adding  any  thing  to  its  stability.  The  second  part  re- 
mains a.s  in  the  days  of  Vitruvius,  aivl  admits  of  no 
change  in  its  general  expression;  though  the  proper 
choice  of  aspects  and  the  manner  of  adapting  apart- 
ments to  the  purpo«es  for  wliich  llicyorc  designed,  vary 
with  all  the  circumstances  of  climate  and  the  habits  of 
the  People. 

The  third  point  is  more  vague  ; no  two  persons  can 
agree  on  what  is  elegant  or  agreeable  ; and.  since  the 
revival  of  the  study  of  Science  and  Art  in  Europe,  the 
cause  of  our  perception  of  Beauty  has  been  a subject  of 
dispute  both  among  Metaphysicians  aitd  Artists.  Some 
persons  consider  our  ideas  of  Beauty  to  depend  upon 
certain  qualities  inherent  in  the  object  which,  by  a I>aw 
of  our  Nature,  excite  the  perception  as  soon  as  they  ate 
apprehended;  but  that  there  cannot  be  such  a thing  us 
absolute  Beauty  will  be  readily  admitted  by  those  who 
consider  that  an  object  which  appears  beautiful  to  one 
person,  appears  the  contrary  to  another ; why  this  should 
be  it  is  difficulty  to  determine,  but  probably  it  is  on 
account  of  some  prejudices,  arising  from  early  impres- 
sions, of  which  the  mind  ia  unconscious. 


Others  suppose  the  idea  to  depend  upon  the  pleasure  IV. 
the  mind  ex|>eriences  on  contemplating  an  adaptation  of  - — ^ ^ 
means  to  au  end  in  any  subject;  but,  (bat  this  percep- 
tion of  Fitness  should  b«  always  tlie  cause  of  tfiat  of 
Beamy,  is  doubtful,  because  we  often  derive  pleasure 
from  the  view  of  objects  which  do  not  necessarily  involve 
in  their  being,  an  adaptation  of  means  to  an  end;  and 
when  we  d<»,  we  are  nfien  conscious  of  the  i>erccpiioa 
of  Beauty  before  we  have  taken  lime  to  notice  that 
adaptation. 

Our  perceptions  «if  Beauty  in  Architecture,  according 
to  Miltzia,  are  founded  on  Nature  and  Utility.  If  it  be 
inquired  why  a column  appears  beautiful  in  particular 
circunistanctK,  be  answers  that  a column  is  an  imitation 
of  a trunk  of  a tree  employed  to  aup{H>rt  au  incumbent 
weight:  but  the  trunk  of  a tree  in  such  a case  would 
have  a certain  figure  and  proportions,  therefore,  if  (he 
same  figure  and  proportions  1^  given  to  a column,  we 
shall  consider  it  beautiful,  because  (he  imitation  of  a 
natural  object  ia  always  pleasing.  He  goes  so  far  as  to 
say,  that  if  Nature  had  made  trees  (Hjually  slender  with 
the  stalks  of  com,  and.  at  the  same  lime,  strong  enough 
to  bear  the  greatest  weights,  the  proportions  of  our  co- 
lumns would  have  Iwen  drawn  from  those  objects,  and 
we  should  still  have  considered  (hem  lieautdul : but  he 
seems  here  to  i>verl4Hik  the  circumstance,  d>at  great  dif- 
ferences of  magnitude  and  form  in  contiguous  bodies 
are  inconsistent  with  any  of  our  notions  of  Beaiitv. 

Lastly,  it  may  be  observed  that  intellectual  associa- 
tions form  part  of  the  pleasurable  sensations  we  ex- 
perience in  contemplating  certain  objects;  and  this  is 
particularly  the  case  with  works  id*  Art.  Tlte  Architec- 
ture and  Sculpture  of  the  Greeks  and  Romans  pos^ss 
an  indescribable  interest  for  us.  because  we  always  in 
imagination,  combine  them  with  the  circumstances  of 
(heir  Mythology  and  History,  which  usually  occupy 
our  thoughts  at  an  age  when  the  pleasing  ideas  they  are 
calculated  to  excite  make  an  indelible  impression  on 
our  minds.  And  the  Castles  of  Uie  Barons  of  ancient 
Chivalry,  says  Sir  Joshua  Reynolds,  are  sure  to  give 
delight  on  account  of  the  veneration  we  feel  for  what- 
ever brings  to  remembrance  the  manners  and  customs 
of  our  ancestors. 

In  fact,  the  mind  is  afTecled  by  objects  from  various 
circumstances,  and,  perhaps,  the  idea  of  Beauty  may  not 
arise  from  a single  source.  If  absolute  Beauty  be  not 
admitted,  yet  perception  of  fitness,  intellecliial  associa- 
tions, and  various  other  causes,  may,  either  wholly  or  in 
part,  be  concerned  in  the  production  of  pleasurable  sen- 
sation ; and  it  will,  probably,  be  for  ever  impossible  to 
determine  which  of  them  is  predominant  in  any  parti- 
cular case. 

'Hie  inquiry  into  the  origin  of  our  perception  of  Beauty 
ill  general,  however  interesting  it  may  be  to  the  Meta- 
physician, need  not  be  dwell  on  any  longer,  and  we  may 
now  direct  our  atlvntiori  to  the  general  conditions  which 
are  requisite  in  order  to  render  a building  conformable 
to  the  ideas  of  Beauty  which  we  actually  entertain. 

Three  qualities  ‘are  mciitionwl  by  Vitruvius  as  es-  Cordni^n* 
seiiiial  to  Architectund  compo.sition,  m.  Symmetry,  u 

EuritUmy.  and  Proportion ; terms  which  have  given  snaiiec- 
grrat  trouble  to  his  commentalurs,  and  which,  in  fact.  iobicJ^iuv 
seem  to  be  all  comprcheudeil  under  the  general  term  v^vi'u* '** 
iVo|)ortion.  He  defines  Eurithmy  to  be  tlir  beautiful 
appearance  of  the  members  of  an  edifice,  and  shows 
that  (his  is  obtained  by  an  adaptation  of  the  heights  of 
Uie  members  to  their  lengths  and  breadths,  and  by  a 
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AffhtKc-  correspondence  of  ihese  to  the  symmetry  of  the  whole, 
lurt.  Symmetry  also  he  defines  to  be  an  a^eement  of  the 
members  of  a work,  and  the  correspondence  of  the  paru 
to  the  form  of  the  whole  ; which  is  supposed  to  «i^tiify 
that  some  Proportion  should  subsist  between  tlte  dimen* 
sions  of  any  member  and  the  dimensions  of  the  whole 
building;  but,  as  this  delinilion  falls  partly  into  that 
which  has  been  fj^iven  of  Eurithmy,  it  is  customary  to 
confine  the  signification  of  Symmetry  to  the  correspond* 
ing  distribution  of  like  members  on  each  side  of  a centre, 
as  the  members  of  the  human  body  are  Kimtlarly  situated, 
on  each  side  of  a plane  passing  loniritudiiialiy  throu|?lt 
it.  The  word  Eurithmy  not  beimr  in  use.  perhaps  it 
would  be  better  to  refer  the  maipiiliidc  and  form  of  the 
members  of  an  edifice  to  the  term  Proportion,  and  the 
distribution  of  them  to  the  term  Symmetry  ; agreeably 
to  the  general  employment  of  those  terms  in  ordinary 
Language. 

The  elements  of  architectonic  neaiity  which  we  find 
delivererl  by  Vitruvius,  are  loo  general  or  loo  uncertain 
to  allow  us  to  consider  them  as  the  sources  froiH  whence 
we  are  to  draw  practical  rules  of  construction ; and  we 
shall  find  it  convenient,  for  this  purpose,  to  make  that 
Beauty  depend  upon«  at  least,  four  dilTerent  principles, 
vix.  Propriety,  Proporlion,  Symmetry,  and  Unity 

Prepay  in  The  first  principle  is  evidently  conformed  to,  when 
walls  of  a Iwiilding  have  the  proper  degree  of 
strength  to  enable  them  to  support  the  roof,  or  but  little 
more ; when  the  size  and  distribution  of  the  interior 
parts  render  them  fit  for  the  purposes  to  which  they  are 
to  be  applied  ; anil  when  the  degree  of  ornament  given 
to  the  exterior  and  interior  members  accords  with  the 
importance  of  the  edifice. 

Propriety  is  evidently  an  essential  quality  in  Architec- 
ture, and  cannot  be  dispensed  with  where  the  slaliility 
of  the  edifice  or  the  destination  of  any  member  Is  con- 
; but  it  is  observed  by  Sir  William  Chambers,  that 
in  objects  merely  ornamental,  it  would  be  unreasonable 
to  sacrifice  other  qualities  more  efficacious,  to  Fitness 
alone.  That  R<‘auty  and  Fitness  are  not  always  compa- 
tible he  i^hows  by  the  example  of  the  Corinthian  capital, 
which  represents  a slight  basket  surrounded  by  leaves, 
an  object  certainly  not  fit  to  support  an  entablature,  yet 
it  has  been  admired  for  Ages,  and  will  probably  continue 
to  he  admired  for  Ages  to  come. 

PrpportioK.  Proportion  is  also  an  essential  f>art  of  Beauty 
in  Architecture ; and  it  applies  to  the  mass  of  the 
edifice  as  well  as  to  the  internal  and  external  sub- 
divisions. But  what  that  Proportion  is  on  which  the 
perception  of  orchilectunic  Beauty  depends  1l  ia  impo.s- 
sible  to  say.  Some  think  it  consists  in  the  length, 
breadth,  and  height  of  a building  or  of  any  member 
being  equal  to  three  terms  of  a Geometrical  or  llarmo- 
nical  progression  ; but  the  absurdity  of  this  opinion  is 
manifest  from  the  consideration  that  the  dimensions  of 
an  edifice  may  differ  from  those  which  are  assigned  by 
these  proportions,  without  the  eye,  which  is  to  be  the 
judge  of  the  Beauty  of  the  building,  being  able  to  dis- 
tinguish the  difference.  It  is  observed  aUo,  by  Milizia, 
(hat  the  Beauty  which  is  derived  from  Proportion  in  an 
edifice  depends  more  directly  upon  the  point  of  sight 
from  which  the  edifice  is  seen  (Imii  upon  its  absolute 
dimensions ; since,  according  to  the  distance  of  any 
member,  or  to  its  height  af^ve  the  eye,  iU  apparent 
magnitude,  and  even  its  form,  is  variable. 

Experience  then  seems  to  be  the  only  source  from 
whence  we  are  to  obtain  a knowledge  of  the  relations 


which  are  capable  of  exciting  perceptions  of  architec-  Pirt  IV. 
tonic  Beauty.  **  Wlicn/’  says  Milizia,  •*  we  find  that 
uny  number  of  parts,  disposed  in  a particular  manner, 
excites,  in  the  generality  of  iudicious  spectators,  plea- 
surable seiisutioiis,  it  is  prudent,  on  the  occurrence  of 
similar  circumstances,  to  follow  exactly  the  same  dimen- 
sions though  there  may  be  no  discoverable  relation 
lietween  them.**  Princlpi  di  ArchUetlura  Civile^  lib.  U. 

Again,  Symmetry  is  al-m  an  essential  partuf  Beauty;  Symmetry, 
for  that  object  can  rarely  excite  agreeable  sensations 
which  is  formed  of  dissimilar  parts  on  each  side  of  its 
centre.  In  the  facade  of  a building,  for  example,  there 
should  Ik*  a doorway  in  the  middle,  and  an  eqtial  man- 
lier of  windows,  of  like  fonns  ond  disposiitons.  on  either 
aide  : again,  a bridge  should  have  an  equal  number  of 
arches  on  each  side  of  that  in  the  centre,  and  these 
should  be  either  of  equal  magnitude  or  diminish  by  equal 
degrees  on  both  sidi’*i.  Anil  it  is  easy  to  coiiceive,  where 
abhuinle  necessity  does  nut  compel  the  bitikler  to  depart 
from  the  principles  of  his  Art,  how  much  disgust  would 
be  excite*!  by  having  a door  placed  nearer  to  one  ex- 
tremity of  a fn<^mte  than  to  another,  or  by  having  the 
principal  iirch  of  a bridge  on  one  side  of  a river;  or, 
finally,  in  an  arcade,  by  having  laige  and  small  arches 
intermingled  together. 

It  is  necessary,  however,  to  observe  that  this  Symme- 
try is  only  required  where  the  whole  object  is  seen  from 
one  point  of  sight ; it  would  even  be  improper  in  an 
artist  to  bind  himself  to  a uniformity  of  design  in  all  the 
fronts  of  an  eciihce  when  tliosc  fronts  are  to  be  seen 
successively ; such  a repetition  would  be  wearisome,  and 
the  spectator  would  lose  that  source  of  pleasurable  sen- 
sation which  arises  from  the  variety  exhibited  in  ditferent 
fronts  on  the  exterior,  or  in  difierenl  apaiimcnU  in  the 
interior  of  any  building. 

It  is  not  sulficicnt  that  the  parts  of  a building  should  k'eity. 
be  symmetrically  disposed,  there  should  also  he  .some 
one  part  which  forms  the  principal  object,  and  to  which 
all  the  others  should  be  subordinate:  this  constitutes 
what  it  called  Unity  in  an  edifice,  for  it  reduces  ail  the 
pails  under  one  system,  and  makes  that  an  entire  body 
which,  otherwise,  might  be  taken  for  a collection  of  in- 
dependent members.  The  same  principle  requires  that 
there  should  be  but  one  Order  of  Architecture  employed 
on  the  same  story  of  any  building;  that,  wliere  Orders 
arc  placed  shove  Orders.  Uie  most  massive  should  be  Uie 
lowest,  and  the  others  increase  in  lightness  as  they 
ascend ; also  that  a comice,  since  it  expresses  the  ter- 
mination of  u building  above,  should  not  be  funned 
between  two  stories.  And  it  is  essential  to  the  unity  of 
the  design  that  no  member,  either  of  Architecture  or 
Sculpture,  sboidd  he  introduced  which  is  not  consistent 
with  the  character  of  the  edifice.  Lastly,  the  dilfcrent 
members  should  present  themselves  successively  to  the 
eye  of  the  spectator  in  the  order  of  their  importance  in 
the  eiJifice ; and  the  disposition  should  be  such  that  the 
mind  may  form  a general  eonceptiun  of  the  whole  before 
it  attends  to  the  minute  parts.  The«e  lost,  also,  should 
lie  capable  of  exciting  distinct  ideas,  and  of  conveying 
a notion  of  (he  uses  for  which  they  are  designed. 

Milizia  has  advancctl  four  different  opinions  concern-  SeppMed 
ing  the  standanl  of  Perfection  in  Architecture,  'fhe 
first  is,  that  it  depends  on  popular  judgment ; but  this  is  P*d<ctio«. 
immediately  diKmis«e<l,  because  it  would  be  found  sub* 
ject  to  continual  diangc,  ami  a building  would  cease  to 
be  beautiful  when  its  style  ceased  to  be  fashionable. 

Tile  second  is,  that  it  depends  on  the  conventions  of 
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An-Httc-  Architec'n;  and  this  seems  to  be  as  ilNfonnded  us  the 
former;  for  not  only  the  proportions  assigned  by  the 
Mo<iem9  to  the  meinliers  of  an  Order  differ  from  those 
which  ore  found  to  eu^l  in  the  monuments  of  antiquiiy, 
but  each  Arcfiitect,  fur  the  most  part,  has  giveu  a 
system,  differing  from  (hose  {(iven  by  others  both  in 
the  minute  details  and  in  many  of  the  members  upon 
whicfi  the  peculiarities  of  the  Orders  of  Architecture 
essential!)  depend.  Vitruvius  hiinseif  prescribes  pro’ 
portions  to  be  employed  in  the  construction  of  one  kind 
of  building  which  are  different  from  timse  he  rccom- 
mcncKin  another,  though  both  are  formed  according  to 
Uie  same  Order ; and  he  approves  in  stime  places 
several  things  which  in  others  he  rejects.  'Die  third 
opinion  ia,  that  perfection  should  be  sought  in  llie 
remaining  monuments  of  antiquity  ; but  the  diversity  in 
their  constructions  is  so  great,  that  no  geneml  rule  can 
he  drBwn  from  their  dmiciisions.  and  the  detects  they 
exhibit  are  such  that,  if  we  were  to  consider  them  as 
invariable  standards,  there  is  hardly  any  violation  of 
propriety  which  might  not  be  justified  by  an  ap;>eal  to 
same  one  or  ottier  of  them. 

Since,  then,  neither  the  authority  of  the  masters  in  the 
Art,  nor  the  existing  examples,  can  Ite  considered  as  in* 
fallible  guides  in  the  search  aAcrreal  Beauty  inArchitcc* 
ture.  Milizia  is  led  to  suppose  that  it  is  only  by  referring 
to  the  origin  of  the  Art  that  certain  constant  principles 
can  be  elicited,  which  may  be  of  service  in  the  eiidcu* 
voiir  to  produce  such  funns  as  will  obtain  general 
approbation  ; and,  perha^M,  it  may  be  conciiidtHl  that 
there  are  diderent  styles  of  building,  all  equally  (*apable 
of  giving  rise  to  the  perception  of  Beauty,  as  far  as  it  is 
founded  upon  the  conformity  of  the  works  to  the  objects 
from  whence  they  are  derived. 

Ci«>r.«ral  ap-  'i'he  following  very  general  rules  arise  naturally  from 
plicaOon  of  the  principles  before  mentioned,  under  the  bea<l.H  of 
the  pfinci-  Propriety  and  Unity.  The  style  of  a building  should  be 
conformable  to  the  ideas  intended  to  be  cicile<i  by  its 
^ appearance ; when  we  would  produce  perceptions  of 

power,  durability,  and  grandeur,  tlie  musses  should  be 
great,  the  subdivisions  few,  and  those  marked  by  iransi* 
lions  sudden  and  strongly  contrasted ; but.  to  iiutpire 
ideas  of  elegance,  delicacy,  and  gaiety,  the  edifice  should 
coiisiKt  of  matiy  parts,  differing  by  slow  and  regular 
gradations,  and  liberally  ornameuted.  The  same  nile 
may  be  applied  to  the  omamentH  themselves,  which,  in 
proportion  as  they  are  more  delicate,  are  to  liC  formed 
by  lines  connected  together  less  abruptly. 

Perfect  harmony  should  subsist  between  the  whole 
ediAcc  and  the  parts  of  which  it  is  composed  ; for  the 
same  objects,  viewe<l  independently,  may  please,  which, 
when  combined,  become  ridiculous  nr  disgusting;  and 
even  the  same  combinatiun  (»f  parts  which  excites 
admiration  when  made  in  a work  to  the  character  of 
which  they  ore  conformable,  may.  in  other  circumstances, 
pnxlucca  ct)Ulrary  effect. 

The  course  to  l)e  pursued  by  an  Architect,  in  design- 
ing a public  ediiicc,  is  to  adapt  hii  forms  and  propor- 
tions to  the  purpose  for  which  thchuildiiig  is  to  be  appro- 
priated ; to  arrange  the  plans  so  that  all  requisite  accom- 
modations may  he  afforded  ; and  to  display  the  resources 
of  his  imagination  in  embellishing  his  work  with  such 
ornaments  as  shall  be  consistent  with  its  destination. 
He  should  study  examples  of  all  the  different  styles 
which  have  hitherto  prevailevi,  in  order  to  produce  an 
original  work  which  shall  unite  the  principal  beauties  of 
each  ; and  he  should  infuse  into  bis  design  the  general 


character  of  the  buildings  proposed  as  models,  without  IV. 
copying,  servilely,  any  of  their  individual  features 


ciiAm:u  IX. 

Modern  Dometfic  Arrhitfciurr. 

A square  or  parullelfigram  is  that  which  serins  Ik^sI 
adapted  to  the  plan  of  an  edifice  intendtHi  us  a dwelling, 
because  It  admits  of  great  variety  of  intennii  division, 
ami  because  the  perH]H*ctive  of  Uie  figure  is  pleasing. 
Sir  lleiir)  Wotton.  speaking  on  this  subject,  says  the 
circle  is  a figure  possessing  many  eminem  properties  in 
respect  of  durability,  capacity,  and  beauty  ; the  latter, 
innstnuch  us  it  imitates  the  celestial  orbs,  imd  the  form 
of  the  Universe,  yet  it  is  very  unfit  fur  private  buildings, 
because  it  is  the  most  exfiensivc  and  causes  the  greatest 
loss  of  space  fttiin  the  curved  form  of  the  walls.  Again 
he  observes,  that  polygonal  figures  are  more  fit  for  Mili- 
tary thait  for  Civil  structures,  ami,  no  flmibl,  iliey  par- 
take of  some  of  the  incunveitienres  of  circular  Jbrins; 
they  moy.  however,  l>c  employed  where  the  site  is  irre- 
gular, or  where  a system  of  buildings  is  to  lie  dis|M»sed 
almut  a centre,  for  tlie  jairposes  of  inspection. 

He  decides  finally  Air  the  rectangular  form,  the  right 
angle  affording  greater  strength  titan  the  oblique  one  ; 
nnd  he  inclines  to  prefer  the  parallelogram,  but  recom- 
mends that  its  length  should  not  exceed  its  breadth  by 
above  one-lhirtl,  otherwise,  he  says,  the  lieaniy  of  the 
as|>ect  will  he  diminished.  Perhapis  however,  the  too 
frequent  repetition  of  the  rectilmeur  form  in  our  edifices 
should  be  nvended,  and  particularly  in  country-houses; 
fur,  in  tliese,  tlie  union  of  right  lines  with  curves  in  the 
]ilan  would  create  many  pleasing  varieties,  and  the 
inconvenience  alHive-meutioned  would  be  little  felt. 

The  internal  division  of  buildings,  particularly  dwell- 
ing-houses, may  seem  incapable  of  licing  reduced  to 
rules  on  account  of  the  infinite  variety  of  situations, 
climates,  and  customs ; au<),  (wrhaps,  the  only  means 
of  acipiiring  a knowledge  of  this  subject  will  lie  In  con- 
template the  plans  of  the  most  estcenuHl  buildings  which 
have  already  been  executed.  Nevcrilieless,  as  some 
general  directions  may  be  expected,  (he  following  are 
profiosed ; and  I hey  may  perhaps  teach  the  artist  to  avoid 
H>me  improprieties  in  his  designs,  if  they  do  not  convey 
any  positive  informatioii.  Both  the  intemul  and  ex- 
ternal distribution  of  tlie  parts  shonid  correspond  with 
the  character  of  the  edifice ; tlie  divisions  of  a great 
edifice  should  themselves  be  great ; of  a small  one, 
(hey  should  also  be  small;  for  it  would  evidently  lie 
biglily  improper  (o  fill  up  a large  building  with  small 
ceils,  or  to  have  a large  room  in  a little  coUugc.  Again, 
it  would  be  highly  improper  to  fill  an  extensive  fa(;ade 
with  a great  number  of  little  windows,  and  equally  so, 
to  have  great  doorways  and  windows  in  a small  house. 

When  » building  consists  of  two  or  mure  stories,  the 
floors  of  those  ohove  the  lowest  should  be  indicaled  by 
the  facia*  or  entablatures  over  the  corresponding  Orders 
in  the  fat^ado ; attd,  in  like  manner,  the  vertical  divisions 
of  the  fa<;ade  should  correspond  with  the  places  of  the 
interior  walls  of  the  edifice.  These  corres|M>ndencca 
cannot,  however,  in  all  cases,  take  place,  because  in  the 
interior  of  a building  there  must  W many  dUisiuns  for 
domestic  convenience  which  cannot  be  indicated  in  the 
front  without  impairing  its  majesty  or  beauty. 

When  an  Order  of  Architecture  is  to  be  employed  in 


Br«l  fcinn 
(or  the  pUn 
of  a dwell- 


Ceneral 

rules  for  tit« 
dii'ision  of 
bouies. 


Extensa!  in- 
dicattom  of 
the  floors, 
jee 


, C ■><  H 


I 

I 


ARCH  1T<ECTURB. 


•Ill 


Arcb'U<- 

tU'«. 


Cboict  of 
BB  Order. 


Ruiliiinp 

WitilDUl 

<roJumiu. 


Enlrtncet 

lu  llW«U- 

infi. 


Votihule 


ApAflPKOtB. 


Proportion* 
tff  ruo«(. 


• buildinj^,  it  is  evident  that  that  must  be  chusen  *rhich 
corresponds  with  the  nature  and  use,  and  which  may 
appear  to  be  an  intefrral  and  essential  part  of  the  edihee. 
The  columns  and  their  entablature,  bein^  the  prindpal 
omaincnls  in  Architecture,  thould  predominate  over  all 
other  ornaments  in  the  same  building,  and  they  should 
have  Butheient  magnitude  to  muke  them  ap|)ear  to  have 
a real  use;  therefore,  in  small  buildings,  the  regular 
Orders  should  not  be  employed,  because  they  appear 
unserviceable,  and  their  members  become  indistinct  from 
their  smullnesa. 

Buildings  of  great  importance  and  merit  are  fre« 
quentiy  furmed  without  columns  or  pilasters,  which  are 
geiieniily  cmi'^idcred  as  cunstiliiting  the  essence  of  an 
Onler  of  Architecture;  such  buildings,  however,  orlmit 
of  ditferences  of  style  similar  to  those  indicateil  by  the 
Orders ; for  they  may  lie  either  massive  or  light,  or  they 
may  possess  a character  between  both ; and  in  Uiokc 
respects  they  may  lie  compared,  respectively,  to  the 
Tuscan  or  Doric,  to  the  C'orinthian,  and  to  the  Ionic 
Orders.  The  ports  of  whicti  these  simple  buildings  may 
he  composed  are  basements,  entablatures,  an<l  pedi- 
ments, and  they  may  be  adorned  with  niches,  lulus- 
trades,  end  various  kinds  of  sculpture  about  the  door- 
ways and  windows,  according  to  the  character  of  the 
edifice. 

The  entrance  to  o mansion  should  be  in  the  middle 
of  the  facade,  in  onler  that  the  cmninuuications  may 
be  made  with  equal  facility  to  all  the  extremities  of  the 
building.  To  form  two  in  the  i^amc  front  would  pro- 
duce elnbarTas^me^t  to  a visitor,  because  he  may  be  in 
doubt  which  of  them  leads  to  the  jiriucipal  apartments; 
but,  in  buildings  of  great  extent,  it  is  usual  to  have 
three  eutrances,  one  of  which  is  in  Uie  centre  and  the 
others  equally  distant  from  it  and  from  the  extremities ; 
in  which  case  the  first  should  tie  more  lofty  and  adurne<l 
in  a manner  superior  to  iJie  othen. 

'Hie  vestibule  should  occupy  llie  centre  of  the  line  of 
building,  and  serve  as  a general  passage  to  the  stairs 
and  apartments  on  the  gniund-iloor ; its  form  may  be 
rectangular,  polygonal,  or  circular;  and  if  the  first,  it 
may  be  divided  into  three  parts  by  two  rows  of  columns, 
which,  with  their  dceoraliuns,  should  be  of  stone, 
because  tiie  place  is  much  exposed  to  the  air  by  the 
frequent  opening  of  the  door. 

In  dwelling-htmses  of  considerable  magnitude  two 
sorts  of  apartments  are  necessary;  one.  appropriated  to 
the  family  in  general,  consists  of  rooms  of  moilcratc 
capacity,  and  at  a distance  from  the  places  occupied  by 
the  servants  ; each  should  he  accompanied  by  an  ante- 
room. bed-chaml>er,  and  dressing-room ; and  in  the 
same  part  of  the  buildiag  hhould  he  the  common  dining 
and  withdrawing  rooms.  'Die  state  apartments,  which 
form  the  other  class,  are  destined  for  the  reception  of 
company ; these  should  be  very  spacious  and  enriched 
with  tile  highest  degree  of  ornament : ail  these  apart- 
ments shouid  communicate  with  each  other,  that,  on 
public  days,  the  whole  magnificence  of  tiie  house  may 
lie  pivsented  at  once  to  the  view. 

The  proportion  between  the  three  dimensions  of 
moms  are,  at  the  present  day,  nearly  the  same  as  tliose 
assigned  by  Bulladio;  all  rectangular  figures,  from  a 
square  to  one  whose  length  i.s  to  its  breadth  in  the  ratio 
of  l^  to  1,  may  be  employetl  fur  the  plan;  n greater 
dispropurtioii  ought  not  lobe  admitted  except  the  room 
is  intended  for  a Gallery.  Sir  William  Chambers  makes 
the  height  various,  and  dependent  on  the  plan ; if  this 


la  a stpiare.  the  proportion  between  the  height  and  r*ri  IV. 
breadth  may  l>e  between  the  ratios  of  1 to  and  of  ^ ^ 
1 to  ; if  oblong,  the  height  may  be  nearly  equal  to 
the  breadth,  except  in  Galleries,  in  which  the  ratio  of 
the  height  to  the  breadth  may  be  between  to  1,  and 
1^  to  1. 

In  great  mansions,  where  (he  rooms  ure  of  different 
sizes,  he  abnerves  that  the  heights  should  alM>  differ; 
the  halls,  saloons,  &c.,  should  be  mure  elevated  than 
the  other  apartments,  and  may,  in  some  cases  occupy 
two  stories;  (he  withdrawing  rooms  may  have  horizon- 
tal ceilings  resting  upon  the  walls ; but  rooms  of  smaller 
size,  if  they  have  the  same  height  as  tho^,  should  have 
their  ceilings  coved,  or  connected  with  the  walls  by  por- 
tions of  cylinders,  concave  towards  the  interior,  in  order 
to  diminish  the  apparent  height ; where  (his  is  not  con- 
venient. it  is  u<>uul,  above  the  smaller  rooms,  to  place 
ntftzaninf,  which  are  convenient  fur  many  purposes. 

'fhe  state  be<l-rooms  difier  from  the  other  stale  rooms 
only  in  being  less  enriched  with  ornament ; they  should 
look  towards  Uia  South,  and  the  bed  should  be  opposite 
the  windows  ; each  should  be  accompanied  by  an  mite- 
room,  dressing-room,  and  other  conveniences,  and,  when 
they  are  made  of  a rectangular  form,  they  should  differ 
but  little  from  squares. 

Galleries  are  a sort  of  apartment.^.  In  mansinns  of  the  tidleries. 
first  class,  for  the  exhibition  of  works  m Painting  and 
Sculpture,  which  are  placed  shout  (he  interior  faces  of 
the  wails ; they  receive  (heir  liglit  from  a lantern  extend- 
ing the  w hole  length  of  the  oparlmctil,  aiKl  raised  high 
rnoiigh  above  the  ceiling  to  prevent  the  direct  rays  of 
the  sun  from  ctiUrriug  the  eye  of  the  spectator,  afier 
reflection  from  the  Picture,  which  would  otherwise 
he  indintinetiy  seen.  It  may  l>e  observed  here,  that 
the  most  perfect  view  of  a Picture  is  obtained  when 
the  rays  of  light  fall  upon  it  in  different  directiutis,  so 
that  many  of  tiiem  may  enter  (he  eye  in  a slightly  dtver- 
l^'nt  slate  from  every  point  of  it ; ami  it  is  to  multiply 
the  directions  of  the  incident  rays  that  (he  glass  of  the 
iaiiU'rn  is  usually  ground  with  a rough  surtacr.  These 
ajuirtnicnts  are  generally  made  much  greater  in  length 
than  in  width;  that  of  the  Ixiuvre,  at  Paris,  is  U5S  feet 
long  and  only  ftet  wide. 

'The  construction  of  a good  flight  of  steps  is  con.-itlered  Suir*. 
as  one  of  the  most  diflicuU  works  of  (he  Arcbileci.  It 
should  be  immcilialety  seen  from  the  vestibule,  and 
may  be  placed  either  directly  opposite,  or  on  one  side 
of  the  wall  facing  (he  doorway,  according  to  circum- 
stances. In  large  buildings  it  is  frequently  double, 
the  two  branches  meeting  on  each  floor  at  a sort  of 
vestibule,  in  which  are  the  doors  to  the  apartments ; and 
besides  (be  principal  staircase  there  is  generally  uuoUier 
for  (he  domestics  of  the  family. 

The  best  form  fur  a flight  of  steps  is  (hat  in  which 
the  several  inclined  planes  arc  rectangular  with  a square 
platform  ot  every  turn;  the  curvilinear  forms  arc  very 
inconvenieiU,  because,  in  addition  to  the  fatigue  of 
avceiidiiig,  the  person  is  continually  turning,  and  one 
end  of  each  step  Wing  narrower  than  the  olticr,  a great 
part  of  iU  length  liecome.v  useless,  because  the  person, 
lor  safely,  keeps  always  in  the  broader  part. 

lu  the  grnerality  of  tnansious  each  step  should  be 
long  enough  to  pennit  two  persons  to  ascend  or  descend 
abicast,  and,  therefore,  that  length  cannot  be  less  than 
6 feet ; in  mansions  of  a superior  order  it  may  be  as 
much  a.s  12  feet.  'Die  breadth  of  (lie  step  should  be 
about  equal  to  the  length  of  the  foot,  and  experience 
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AkIiiMc-  shows  that,  in  ascendinff,  it  is  not  convenient  to  elevate 
twi>-  the  foot  more  than  6 inches,  nor  less  than  4 inches  ; 
from  the^e  data  such  dimensions  may  be  chosen  as  will 
be  consistent  with  other  circumstances. 

Convenience  and  security  require  that  the  staircase 
should  be  well  iightet) ; for  this  purpose  the  li^t 
should  come  citlter  from  the  head  of  the  steps  or  from 
the  roof  of  the  building,  and.  on  this  account,  that  stair- 
case is  the  best  which  may  be  seen  from  bottom  to  lop. 

Doorwip  Doorways,  servinjr  for  the  passaje  of  men,  horses. 

and  curria^es.  should  be  from  cig'ht  to  ten  feet  hrnad, 
and  they  must  have  arched  he«ids.  b^ause  (heir  breadths 
hardly  permit  them  to  t>e  covered  in  an)  other  manner. 
The  doorways  which  are  to  serve  for  vestibules  may, 
sometimes,  have  arched  tops,  but,  generally,  they  are 
made  rectangular;  those  which  form  the  entrances  to 
apartments  in  a house  should  invariably  he  so.  and  of 
auflicient  size  t4)  ]>ermi(  any  man  to  pass;  that  is,  their 
breadths  may  be  from  3 feet  to  3^  feet ; and  the  heights 
of  all  should  be  equal  to  about  double  their  breadths. 
The  Ancients  made  their  doom  ays  narrower  at  (op  than 
at  bottom,  and  we  hml  the  same  form  oi\en  adopted  in 
modem  biiiidings;  but  the  only  advantage  of  it  seems 
to  be  that  the  door^  have  the  proiierty  of  shutting 
Utemseivcs.  The  height  of  the  aperture  of  a doorway 
on  the  exterior  of  a building  should  not  exceed  three- 
fourths,  nor  be  less  than  two-thirds  oi*  the  space  between 
the  pavement  or  tli>or  and  the  architrave  of  the  Order, 
in  order  that  there  muy  be  sufficient  room  for  the  orna- 
ments, and  that  the  wall  aliove  the  doorway  may  not 
appear  tt>o  naked.  The  upper  extremities  of  the  door- 
ways and  windows  in  the  same  story  should  be  in  one 
honzi>ntal  line. 

The  decorations  of  a doorway  consist  principally  in 
the  jambs  or  side-pillars,  and  the  lintel  or  architrave; 
the  breadths  of  these  members  should  depend  upon  the 
Ortler  of  Architecture  employed  in  the  lowest  story  of  the 
building,  as  if  the  jambs  we<‘e  pilasters  the  heights  of 
which  arc  equal  to  that  of  the  aperture  of  the  doorway, 
and  (heir  mouldings  should  correspond  with  die  character 
of  tlic  edihee : over  the  architrave  of  the  doorway,  as  if  it 
was  that  of  a complete  Order,  it  U usual  on  the  exterior 
of  a building  to  place  a frize  and  cornice  ; the  latter 
supported  by  consoles  which  should  be  placed  on  the 
exterior  of  the  j.-iml>9.  In  onler  that  they  may  not  inter- 
fere with  the  latter  ; and  above  the  cornice  is  sometimes 
placed  a pediment. 

In  great  mansions  the  doors  of  state  apartments  ore 
generally  made  from  4 feet  to  6 feet  wide.with  folding- 
doom,  which  arc  thrown  entirely  open  on  da)S  of  enter- 
tainment. When  several  apartments  communicate  to- 
gether, the  doors  should  be  as  much  as  |M>ssiblc  in  a line, 
in  order  to  permit  a free  circulation  of  nir  when  all  are 
opened,  and  to  give  a splendid  view  of  the  apartments, 
by  expositig  the  whole  suite  of  rooms.  To  increase 
the  effect,  there  shcmld  be  a window  at  each  end  of  the 
suite,  facing  the  doors  of  communication. 

Winduwi.  Windows  occurring  more  often  in  an  edifice  than 
any  other  object,  it  is  of  importance  to  establish  their 
dispositions  and  proportions  with  as  much  precision  as 
possible.  It  would  seem,  at  first,  that  the  superficial 
content  of  all  the  apertures  ought  to  be  proportional  to 
the  magnitude  of  the  npartmenl ; but  it  will  be  futiiid,  on 
considemtiun,  that  no  such  proportion  cnii  he  iiniversal, 
for  it  must  vary  according  in  the  climate,  and  the 
exposure  to  particular  (HjtnU  of  the  horizon. 

Mr.  Morris,  in  his  Lt<c{ura  on  ArchUrtture,  p.  109, 


proposes,  for  ordinary-sized  rooms,  the  length,  breadth,  p^rtlV. 
and  height  of  which  are  in  the  ratio  of  the  numbers  5.  s«vi« 
4,  and  3,  respectively,  that  the  square  root  of  the  c«)U- 
tinued  product  of  the  three  dimensions  should  be  taken 
for  the  superficial  content  of  all  the  windows  in  the 
apartment.  Now,  if  we  suppose  all  the  windows  to  be 
formed  in  one  of  the  longest  sides,  it  will  follow  from  the 
above  rule  that  the  sufierAcies  of  the  windows  will  be 
equal  to  about  one-half  of  that  of  the  wb<de  wall  in  which 
the  windows  are  contained ; in  general,  it  is  equal  to 
little  more  than  one-third. 

The  breadths  of  windows  should  be  every-where  the 
same  in  the  same  building,  but  considerahle  variations 
are  permitted  in  the  heights,  which  are  generally  made 
pniportioual  to  the  heights  of  the  apartments  ; and  tliia 
inequality  of  size  is  not  considered  as  detracting  from 
the  harmony  of  the  external  elevation,  perhaps,  because 
custom  and  a consciousness  of  convenience  has  recon- 
ciled us  to  it.  In  lai^e  mansions,  where  the  second  or 
principal  story  is  more  lofty  than  the  others,  the  heights 
of  die  windows  may  be  2^  times  their  breadths  ; in  the 
ground-floor,  the  height  may  be  double  the  breadth ; 
and  if  there  is  a story  above  the  principal  one,  the  win- 
dows in  it  may  be  squares,  or  nearly  so.  It  must  also 
be  oliserved,  that  the  breadths  of  windows  should  never 
be  greater  than  (hat  of  the  piers  between  them,  lest  the 
wall  should  be  too  much  weakened ; nor  should  it  be  less 
than  half  the  breadth  of  the  piers,  in  order  that  the  apart- 
ment may  not  be  ton  much  darkened ; and  the  distances 
of  the  extreme  windows  from  the  angles  of  the  building 
should  be  rather  greater  than  the  interval  between  two 
windows,  to  ensure  the  necessary  strength  of  the  wall 
in  those  places. 

In  the  principal  front  of  an  edifice  it  is  recommended 
to  have  an  uneven  number  of  windows,  because,  as  the 
doorway  is  or  should  lie  in  the  middle  of  the  front, 
a pier  would  otherwise  stand  over  the  doorway,  which 
is  not  admissible.  According  to  Sir  William  rhambera, 
the  sill  of  the  window  should  be  about  3 feet  from  the 
floor,  in  order  to  permit  a grown  person  to  lean  over 
it,  and  the  top  should  rise  to  ab(»ul  2 feet  from  the 
ceiling,  in  onler  to  leave  just  room  enough  for  the 
architrave  of  the  window  and  the  comice  of  the  room. 

Tliose  called  French  windows  descend  to  the  level  of 
the  floor  of  the  apartment,  and  are  very  convenient 
when  they  open  upon  a balcony  or  a garden. 

If  a window  is  contained  within  a semicircular-headed 
recess,  the  breadth  of  the  former  may  be  fmm  | U>  ^ 
of  (hat  of  the  latter,  and  its  upper  liorizonial  mould- 
ing should  be  on  a level  with  the  impost  of  the  arch 
or  ibot  of  the  curvature ; the  bad  effect  produced  by 
raising  it  atiove  this  level  is  but  too  apparent  in  many 
of  (he  buildings  in  London ; and  if  internal  convenience 
will  not  permit  the  top  of  (he  window  to  be  kept  at 
the  proper  height,  it  would  certainly  be  better  to  form  no 
recess.  'Hie  window  may  be  crowned  by  a pediment 
within  the  recess  ; but,  in  this  case,  the  pediment  should 
be  rectilinear,  as  one  of  a circular  form,  not  being  con- 
centric with  the  head  of  Uie  recess,  would  III  accord 
with  it. 

The  same  kind  of  mouldings  may  he  given  to  the 
windows  as  to  the  doors;  except  when  the  former  art 
near  the  roof,  in  which  case  (here  should  be  no  or- 
nament about  them,  because  it  might  interfere  with  the 
entablature  of  the  building.  All  the  windows  of  any 
one  story  should  be  similarly  embellished,  but  this  is  by 
no  means  necessary  with  those  of  different  stories;  on 
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AfcbiMc^  the  contrary,  a variety  in  this  respect  will  bo  plea&infc. 
tare.  Xhe  sides  of  windows  are  generalljr  splayed  or  formed 
obliquely  to  the  front,  so  that  the  apertures  are  lar^r 
within  than  without,  in  order  to  g^ive  more  light  and 
space  to  the  interior  of  the  apartment.  When  the  win- 
dows or  doors  have  horizontal  heads,  and  the  work  is 
rusticated,  the  joints  are  usually  made  to  converge 
downward  to  the  vertex  of  an  equilateral  triangle,  the 
base  of  which  is  the  top  of  the  apt*riure. 

Palladian  or  Venetian  windows  are  convenient  for 
giving  light  to  a Vestibule,  Staircase,  or  long  Gallery ; 
and,  fur  this  pur])use,  they  are  still  sometimes  em- 
ployed. 

Nkbes.  Niches  are  formed  for  the  reception  of  statues,  either 
on  the  exterior  or  interior  faces  of  the  walls  of  an  edi- 
fice; their  plan  is  generally  semicircular,  and  the  solhi 
a quadrant  of  a sphere.  The  proportion  of  ilie  height 
of  a niche  to  its  breadth  may  be  the  same  as  that  pre- 
scribed for  a window,  and  teth  features  may  ljuve  the 
same  decorations. 

When  the  fa<;ade  of  a building  is  ailonied  with  circu- 
lar-headed niches,  instead  of  windows,  the  former  ure 
generally  enclosed  within  a rectangk*,  having  the  ^ame 
proportions  and  emhelUshmenis  as  the  latter  ; the  bot- 
tom of  each  niche  should  coincide  with  the  base  of  the 
rectangle  ; but  a certain  interval  should  be  lefi  between 
(he  sides  and  top  of  the  niche  and  those  of  the  rectan- 
gular encloaure. 

Tlie  interior  of  the  niche  should  be  always  plain,  as 
any  ornament  would  partly  destroy  the  cflect  intended 
to  be  prtKluced  by  the  statue ; and  the  latter  should  be 
contained  within  the  plane  of  the  general  face  of  the 
wall. 

rirapUcea.  Northern  climates,  the  fire-place  of  an  apartment 
is  an  important  object,  and  its  disposition  and  form 
require  some  precautions,  in  order  that  it  may  atTord  the 
greatest  possible  degree  of  comfort. 

The  b^t  silualiun  seems  to  be  in  the  middle  of  that 
wall  which  is  opposite  the  windows,  because  that  side  is 
warmer  than  the  others ; and,  as  it  has  been  recom- 
mended to  place  the  door  in  one  of  the  walls  at  right 
angles  to  this,  the  persons  seated  about  the  fire  will  not 
be  BO  much  annoyed  by  the  cold  air  inlrcsiuced  on  open- 
ing the  door,  as  they  would  be  if  the  fire-place  were  in 
any  other  situation ; nor,  by  this  disposition,  is  the 
smoke  io  likely  to  descend  into  the  room  on  suddenly 
shutting  the  door.  The  fire-place  should  never  be 
between  the  windows,  because  the  recess  and  funnel 
would  weaken  the  wull  on  that  side  of  the  house,  and 
the  opposite  wall  of  the  room  would  be  wanting  in  or- 
nament. 

The  aperture  of  the  fire-place  should  bear  some  pro- 
portion to  the  size  of  the  room  ; in  ordinary  rooms  it  is 
a perfect  square,  in  small  ones  its  height  is  greater  than 
iu  breadth,  and  in  large  ones,  generally,  the  contrary. 
]n  the  smallest  apartments,  the  width  of  the  aperture  is 
never  less  than  3 feet  or  3^  feet,  but,  in  others,  it  may 
he  from  b feet  to  feet ; and  when  the  nrom  is  of  such 
magnitude  that  one  fire-place  is  not  sufficient  to  give 
warmth  to  every  part,  it  is  customary  to  construct  io  it 
two,  directly  opposite  to  each  other. 

On  the  Clontinent,  and  in  some  old  English  bouses, 
the  fire-place  projects  into  the  room,  bul  this  producea 
a mean  effect ; when,  however,  from  the  thiiincas  of  the 
wall  it  is  unavoidable,  tlve  parts  on  each  bide  should  be 
occupied  by  closets;  and  when  several  fire-placea  are 
situated  one  above  another  in  different  stories,  the  flues 
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should  be  parallel  to  each  other,  but  without  any  com-  Ptrt  TV. 
munication,  because  the  smoke  from  one  flue  would  ■ v 
enter  the  other  by  the  aperture,  and  descend  into  the 
room.  The  tops  of  chimneys  must  be  raised  above  the 
roof  of  the  house,  and  should  be  concealed,  if  possible, 
by  the  balustrade. 

Tht  decorations  of  fire-places  are  similar  to  those  of 
doorways  or  windows  ; the  jambs  consist  eitber  of  faciw 
plain  or  sculptured,  or  they  are  urnamented  with  co- 
lumns, pilasters,  or  Caryatides;  above  is  an  architrave, 
which  is  frequently  surmounted  by  a frize  and  cornice, 
and  the  upper  surface  of  the  latter  forms  a shelf. 

In  buildings  of  great  magnificence,  the  interior  is  fre-  Masbct  of 
quenlly  decorated  with  the  Orders  of  Architecture,  as 
well  ns  the  exterior;  and  propriety  teaches  us  that  the 
interior  Order  ought  tu  be  the  same  a*  the  exterior  one  b«ild:n|. 
on  the  same  story,  though  the  Ancients  did  not  always 
attend  to  this  principle.  The  interior  faces  of  the  walls 
are  usually  adorned  with  half-columns  or  pilasters,  be- 
tween which,  in  the  lowest  story,  are  niches;  frequently, 
a portion  of  Ute  apartment  is  separalerl  from  the  rest  ^ 
a screen  of  columns,  and  the  upper  part  of  the  wall  is 
terminated  by  an  entablature  on  which  rest  the  beams 
of  the  ceiling.  An  objection  has  been  made  to  the  em- 
ployment of  a cornice  in  an  interior  entablature,  because 
its  projection,  which  was  intended  to  protect  the  lower 
part  of  the  wall  from  the  rein  falling  on  the  roof,  is  not 
required  where  no  rain  can  fall ; nevertheless,  eustom 
seerrrs  to  have  authorized  this  deviation  fnim  propriety, 
and  the  practice  has,  in  some  cases,  a plausible  reason 
in  its  favour,  since  it  may  be  supposed  to  present  a 
broader  bearing  fur  the  timbers  of  the  ceiling  than 
would  be  afforded  by  the  tops  of  the  walls  alone:  the 
same  reason,  however,  cannot  be  given  for  the  intro- 
duction of  iriglyphs  and  guttc,  as  ornameuts  in  such  a 
situatiou. 

When  the  pavement  in  one  part  of  the  interior  of  a 
building  is  lower  than  in  another,  the  columns,  in  the 
lower  part,  may  stand  on  pedestals,  in  order  to  bring  their 
bases  on  the  same  level  as  those  on  the  higher  pave- 
ment; in  other  dreumstances,  pedestals  are  unnecessary 
in  the  interior,  and  they  are  even  inconvenient,  since 
they  take  up  more  space  than  can,  generally,  be  af- 
forded. Sir  William  Chambers  considers  the  plinths  of 
columns  in  apartments  to  be  also  unnecessary,  becaote 
the  pavement  will  protect  the  columns  from  the  damp- 
ness of  the  ground,  to  do  which  was  the  origiaal  inten- 
tion of  the  plinth.  Columns  cannot  with  propriety  be 
placed  on  inclined  planes,  as  along  the  aides  oi'  a flight 
of  steps,  because  the  abaci  and  plinths,  being  hrwizontal 
members,  can  only  be  adapted  to  such  situatious  by 
placing  a block  above  the  one  and  under  (he  other 
with  oblique  surfaces  to  suit  the  contiguous  planes, 
and  this  gives  tbe  columns  an  appearance  of  great  in- 
stability. 

In  ordinary  apartments,  (he  faces  of  the  walls  are 
usually  ornamented  to  represent  those  of  an  entire 
building,  with  what  propriety  it  may  be  difficult  to  say. 

The  lower  part  hat  tbe  appearance  of  a continued  po- 
dium standing  on  a plinth,  and  terminated  by  a cornice, 
or.  as  it  is  called,  a surbaae  moulding,  at  ^>out  3 feet 
from  the  floor ; and  the  &ce  of  the  dado  is  mnerelly 
ornamented  with  square  panels : the  wall  above  the 
dado  is  also  urnamented  with  panels,  the  breadth  of 
which  is  equal  to  that  of  tbe  panels  below,  but  their 
height  is  much  greater,  since  they  extend  nearly  to  tfie 
ceiling ; a cornice  is  formed  at  the  junction  of  the  walla 
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AkUmc*  with  th«  cc1Ud{^«  to  that  ev«n  in  such  apartments  the  idea 
tufs.  of  an  Order  of  Architecture  is  preserved,  the  Ajrles  or 
Tertieal  portions  between  the  panels  bein{^  supposed  to 
represent  columns  or  pilaiten. 

CtUingt.  The  manner  of  omamentini;  the  ceilinj^  of  rooms  at 
the  present  time  does  not  difler  much  from  that  prac- 
tised by  the  Romans.  In  lofty  apartments,  the  ceiling 
is  composed  of  beams  framed  into  each  other,  so  as  to 
form  square  or  polvf^nai  compartments ; the  sides  of 
the  beams  are  (^neraily  adorned  with  mou1diti{rs.  and 
the  sofiits  with  (ruilloches  or  fretwork  ; and  the  sur< 
faces  of  the  compartinenis  with  paintinj^  or  bas.relicfs, 
representing  fig^tres,  foliage,  festoons,  and  the  like. 
When  the  rooms  are  low,  the  ornaments  may  be  in 
painting  or  stucco,  and  the  mouldings  must  have  small 
relief,  but  they  should  be  well  executed,  on  account  of 
their  bein^  near  the  eye  of  the  spectator. 

In  mansions  of  a superior  character,  the  ceilmgrs  are 
sometimes  c<ived  ; the  horizontal  part,  which,  gfenerallv, 
then,  forms  a lar^ft  panel,  being  joined  to  the  walla  by 
portions  of  elliptical  or  circular  cylinders ; the  curved 
part  rises  from  u little  above  the  cornice,  and  terminates 
on  the  margin  of  the  panel. 

The  Boffila  of  arches  are  fretjuently  enriched  with 
guUlochcs  or  frets,  when  narrow ; but.  when  broad, 
with  panels,  the  surfaces  of  which  are  adorned  with 
various  devices. 


CHAPTER  X. 

Ptiyportiom  and  DUiribxUion  of  the  omtmental  Ftaittm 
of  Edifiref. 

Propoftioas  The  Orders  of  Architecture  have  suflen'd  little  modi- 
of  tbe  CP-  hcation  since  the  revival  of  the  Romuti  style,  and,  from 

kmai.  a comparison  of  many  of  the  best  examples  executed 

williin  the  present  century,  we  may  consider  the  heights 
of  culumiis,  when  expressed  in  terms  of  their  diameters, 
to  be  fixed  as  follows.  In  the  Tuscan  Order,  seven  and 
a half  diametcrH*  in  the  Doric  Order,  eight;  in  the 
Ionic  Order,  nine ; and.  in  the  Corinthian  and  Compo 
site  Orders,  ten  diameters.  In  the  first  three  Orders, 
the  heights  of  the  capitals  may  be  each  equal  to  half  a 
diameter,  ami,  in  tlie  last  two.  Id  an  entire  diameter ; 
and,  except  in  the  Doric  Oivler.  which  has  no  ba»e,  we 
may  ennsider  the  heights  of  the  bases  to  be  equal  to 
half  a diurnctcr. 

Diminwiips  The  difference  of  the  upper  and  lower  diameters  of  a 
oftbfltbaft  column  is  now  usually  made  equal  to  one-sixth  of  the 
latter;  but,  if  we  expretu  the  difference  of  the  semi- 
diameters in  terms  of  the  length  of  the  shaft,  we  ahall 
have  for  the  diminutions  in  the  diflerenl  Orders 

llf  respectively;  from  which  it  is  evident 
that,  in  the  more  delicate  Orders,  the  inclination  of  the 
side  of  the  shaft  to  the  axis  is  less  than  in  the  more 
massive,  and  Uie  diminutions  are  inversely  proportional 
to  the  heights  ; hut,  by  the  laws  of  Optics,  the  apparent 
diminutions  of  the  columns  bear  aome  ratio  to  the  ele- 
vation of  their  summits  above  the  eye;  conaeqiienily, 
the  grealtT  apparent  diminution  of  the  higiier  coiumni 
is,  parti),  at  ieuMl,  c<»rrected  by  a smaller  real  diminu- 
tion. The  celebrated  Mathematician,  La  Grange,  had 
the  curiosity  to  ascertain,  on  analytical  principles, 
whether  the  practice  of  enlarging  the  soffits  of  the  co- 
lumns at  about  one-third  of  their  beigfit,  according  to 
the  supposed  precepts  of  Vitruvius,  liad  a tendency  to 


Increase  their  cepatnliUea  of  resisting'  compression  in  Put  IV. 
the  direction  of  their  length;  but  his  investigations  ter- 
miiiated  in  the  proof  that  a cylinder  is  the  figure  which, 
with  an  equal  quantity  of  materia),  pre.sents  the  greatest 
resistance ; consequently,  the  enlargement  of  the  co- 
lumns, if  it  could  be  supposed  to  give  elegance  to  their 
appearance,  adds  nothing  to  tlieir  strength. 

'Fhe  entablature  being  borne  hy  the  columns,  its  mass  Prapomnn 
should  evidently  liear  some  prtipnrtion  to  theirs,  and 
this  U acfomplished  by  making  the  height  of  the  former 
depend  iqxm  the  diameter  of  the  crdunin;  for  then,  if 
the  heights  oftlte  columns  in  all  the  Orders  were  made 
i'qual,  the  lieights  of  the  entablatures  would  differ  in 
the  same  projMirtion  as  the  diameters,  and  the  more 
slender  columns  would  have-  the  lower  entablatures ; 
conserpiently,  the  burtheu  they  have  to  suslairi  would 
be  nearly  proportional  to  their  strength.  'I*his  rule 
of  propriety  is,  evidently,  not  observed  when  the 
height  of  the  enlahlafure  is  made  to  lirpend  on  the 
height  of  the  column  in  all  the  Orders,  mb  prescribed  by 
Palladio  ; for,  hy  such  means,  the  burthen  bears  a 
higher  ratio  to  the  magnitude  of  its  support  in  the  more 
slender,  than  in  the  more  massive  Orders:  m far,  how- 
ever, as  appearance  is  concerned,  this  evil  is,  in  part, 
removed;  fur  the  richer  Orders,  havingtheir  entablatures 
broken  into  a greater  number  of  parts,  the  apparent 
heaviness  of  these  members  is  thereby  lesseimi,  and 
they  approximate  to  the  delicacy  which  should  charac- 
terise them  in  those  Orders. 

Architects  of  the  present  day  assign  to  the  enta- 
blatures in  the  difTercnt  Orders  heights  which  vary  from 
1|  diameters  to  2^  diameters;  and  the  heights  of  the 
architrave,  frize,  and  comice  are,  generally,  in  the  pro- 
portion of  3,  S and  4,  resj>eclively  ; except  in  the  Doric 
Order,  in  which  the  terms  2,  3 and  3,  more  commonly 
express  the  relative  heights  of  those  members. 

It  has  been  gravely  questioned  whether  it  is  possible  improtisbi- 
to  invent  a new  Order  of  Architecture ; and  if  wc  con-  hiy  tbit  s 
sider  the  attempts  that  have  been  made  at  various  times 
to  produce  one,  and  the  number  of  Ages  during  which 
the  principal  Orders  already  existing  have  enjoyctl  uni- 
versal approbation,  wc  may  feel  disposed  to  answer  in 
the  negative;  perhaps,  th^efore,  an  artist  would  be 
hardly  justified  in  spending  time  in  an  effort  so  unlikely 
to  be  attended  with  tucce.ss.  No  one  can  deny  that  it 
may  l e possible  to  give  new  proportions  and  new  oroa- 
meiiis  to  the  members,  hut  no  one  is  willing  to  admit 
that  any  oral)  of  these  will  constitute  a new  Order ; such 
must  not  only  ddfer  from  others  in  the  above  respects, 
but  it  must  also  possess  beauty,  and  protiuce  in  Ihemindof 
the  spectator  a perception  of  novelty.  Even  those  which 
arc  culled  tho  Tuscan  and  the  ('omposite  Orders  do  not 
universally  meet  with  a favourable  reception,  and  many 
artists  hesitate  to  consider  them  entitled  to  an  existenee 
inde])endent  of  the  others.  Perhaps  the  only  thing  that 
can  be  done  U to  seek  in  Nature  for  new  ornaments 
which  may  be  applied  to  the  perLs  of  an  Order  already 
in  use ; the  bases,  capitals,  and  entablatures  may  by 
such  mean.<i  receive  improvement ; the  shaft  seems  to 
admit  of  none,  because  its  greatest  merit  consists  In  the 
smoothness  of  its  surface,  or  in  llte  very  simple  niodifi- 
cation  produced  by  channelling. 

The  l>cauty  of  a corapusition  depends  upon  the  ar-  CirMnil 
rangenient  of  its  parts  and  mouldings,  in  which  this  niln  for 
general  rule  should  be  fallowed,  m.  that  the  straight 
and  curved  lines  which  their  secti(ms  form  should  sue- 
ceed  each  otlier  alternately,  (he  eye  being  then  able  to 
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ArcVit«c*  enjoy  the  effect  of  ornament  \^ithout  confusion.  In 
Ki/c.  each  member  there  shouM  be  one  povernm^  feature,  to 
which  the  others  should  be  suhserriciil ; this  should 
generally  be  some  principal  moulding  which,  being 
caught  by  the  eye,  affords  a good  indication  of  the  use 
of  the  whole  member,  and  thus  assists  the  spectator  in 
apprehending  the  form  of  the  work  ; and  the  subordi> 
natc  members  should  be  such  as  appear  to  be  intended 
either  to  support,  strengthen,  or  protect  the  principal 
one : thus,  in  the  coniice,  the  corona  is  the  principal 
member ; the  modilluns  and  dcntels  are  unioments 
connected  with  it ; the  ovolo  supports  them;  and  the 
cymatium  crowns  them,  'fhe  cunrilinear  mouldings 
may,  in  general,  be  ornamented  with  sculpture,  but  the 
square  members,  being  commonly  employed  tu  give 
distinctness  by  separating  the  others,  should  be  lefl 
plain,  in  order  that  they  may  more  eflectimlly  perform 
tlieir  office. 

ruposiUan  The  greater  ornaments  should  be  disposed  with  a 
of  Ut«  oral-  certain  regularity,  and,  in  conformity  with  their  inienuem; 
wMU.  jijyg  middle  of  a mutule  and  Iriglyjdi,  of  a moddlon 
andadcnlcl,  should  be  placed  in  a vertical  plaite  pasHing 
through  tlic  axis  of  each  column ; exception  being  made 
in  favour  of  the  Grecian  practice,  which,  in  the  Doric 
Order,  required  the  Iriglyphs  at  the  extremities  of  the 
frize  to  be  placed  close  to  the  angles,  and  thus  destroyeil 
the  regularity  of  the  ornaments,  and  even  of  the  interco' 
lumniations.  This  circumslame,  however,  U only  per* 
mitted  on  account  of  the  predilection  which  the  mind 
feels  in  favour  of  the  works  of  that  interesting  people  ; 
for  any  such  liberty  in  a style  of  mi>dem  invention  would 
be  highly  reprobated. 

Ductnent,  Anciently,  the  l>asement  of  a building  was  a sort  of 
«n<i  the  platform  elevated  a few  feet  above  the  level  of  the  ground, 
•rotmew-  and  serving  as  a general  plinth  or  pedestal  to  llie  whole 
lo;  iufroat.  building.  Hound  the  Temples  or  porticos  of  the  Greeks 
and  Romans  the  sides  of  the  basement  were,  generally,  as 
we  have  seen,  cut  In  the  form  of  .steps,  to  give  access  to 
any  part  of  the  colonnade  above ; and,  when  those  sides 
were  formed  by  vertical  walla,  they  were  without  orna- 
ment But  the  name  of  ba.semenl  is  now  given  to  the 
lowcNt  story  of  uii  edifice  in  which  there  ore  more  than  one; 
and  this  st^ry  being  of  considerable  importance,  it  be- 
comes necessary  to  give  it  a certain  degree  of  embellish- 
inenL  When  any  ot  the  apartments  for  the  family  are  in 
the  basement,  this  story  slimild  be  as  high  as  two-thirds 
of  the  whole  Owler  immedmtely  above;  but  when  it 
contains  only  offices,  it  may  have  but  half  that  height 
It  should  never  be  higher  than  the  Onler  atiove,  because 
the  latter  is  always  the  principal  part  of  (he  edifice. 

The  face  uf  tlie  basement,  and.  it  may  be  added,  of 
the  whole  building,  is  frequently  distinguished  by  rustic 
work ; which,  originally,  consisted  in  leaving  the  exterior 
face  of  the  masonry  rough,  probably  to  save  ei)>«nse 
and  time;  but  sometimes  ik«w  it  is.  by  way  of  umument 
purposely  executed  in  imitation  of  a material  so  left 
Stonework  marked  in  this  manner  conveys  an  idea  of 
strength,  and  it  seems  most  properly  to  f>c  applied  about 
the  gateM  of  Fortresses,  the  entrances  of  Prisons,  and, 
in  fact,  on  every  building  the  aspect  of  which  should  be 
rude  and  strong  i it  may  also  he  employed  on  walls 
rising  fn>m  a river,  or  from  tlie  sea-coast,  as  it  then  gives 
them  the  appearance  uf  having  been  cut  from  thetiuluml 
n>ek. 

A work  is  also  said  to  he  rusticated  when  the  faces  of 
the  stones  are  smooth,  but  the  vertical  and  horizontal 
joints  are  marked  by  channels;  and  the  term  is  likewise 


employed  when  only  the  stones  at  the  angles  of  the  l*wt  IV. 
buildings  are  so  marked;  in  these  cases,  the  length  ol 
each  stone  between  two  vertical  joints  should  be  three 
times  the  height  or  distance  between  the  horizontal 
joints.  The  profiles  of  the  channels  are  sometimes 
rectangular,  and  tlien  (he  breadth  and  depth  may  be 
each  equal  to  one-eighth  or  one-tcnlh  of  the  height  of 
the  course  ; but  in  the  more  massive  works  they  are 
triangular,  (he  rentranl  angle  being  a right  angle,  and 
the  breadth  of  the  channel  from  one-fourth  (<>  one-third 
of  the  height  of  the  course.  Occasionally,  the  vertical 
channels  arc  omitted,  and  this  kind  of  work  lb  called 
French  rustication  ; but  it  seems  less  proper  than  the 
other,  because  it  takes  away  the  character  of  masonry, 
and  causes  the  building  to  appear  as  if  made  of  planks. 

An  arcade  it  frequently  formed  in  the  basement  story 
of  an  edifice,  in  which  case,  instead  of  an  entablature,  the 
story  is  crowned  by  a prujccUng  facia,  either  plain  or 
ornamented  with  simple  mouldings;  the  height  of  the 
facia  should  be  about  equal  to  that  of  the  horizontal 
courses  of  masonry,  the  imposts  of  the  arches  may  be  of 
the  same  height  ami  form,  and  the  plinth  may  be  rather 
higher. 

l*be  upper  part  of  an  edifice  is  generally  terminated  Attic  story, 
by  what  is  edied  an  Attic  Order,  consisting  of  a wall, 
the  height  of  which  is  about  one-third  of  that  of  the  Order 
above  which  it  is  placed.  The  Attic  wall  is  either  con- 
tinuous with  a simple  base  and  entablature  resembling 
those  of  a pedestal,  nr  it  is  interrupted  at  intervaU  by 
Mnall  pilasters  which  are  sometimes  ornamented  with 
bas-rcliels ; the  dado  between  the  pila.Hlcrs  is  also  fre- 
quently embellished  with  scnlptiire  or  inscriptions.  The 
breadth  of  the  Attic  pilaster  should  be  the  same  as  the 
upper  diameter  of  the  column  or  pilaster  below,  and  its 
projection  should  be  one-fourth  of  its  breadth.  In  (he 
inlrrior  of  a building,  when  vaults  spring  from  the  walls, 
there  is  usually  employed  what  is  called  a false  Attic  ; 
that  is,  a sort  of  continuous  pedestal,  which  is  intended 
to  elevate  the  springing  of  the  arch  above  the  entabla- 
ture of  the  walls. 

The  use  of  the  Ortlers  of  Architecture  is,  undoubtedly,  Binploy> 
to  embellish  the  exterior  of  an  edifice ; and  Nature  indi- 
eates  that,  when  thebiiilding  consists  of  but  one  story,  only  f^nrof 

one  Order  should  be  employed  ; for  either  the  columns  ^ tMiiidin;;. 
of  one  Order  roust  be  higher  than  those  of  another,  and 
then  the  entablature  of  the  shorter  columns  will  be  inter- 
rupted by  the  shufis  of  the  others ; or,  if  the  heights  of  the 
columns  of  the  ditfercnl  Orders  are  equal,  one  will  appear 
more  slender  than  the  other,  and,  consequently,  unfit  to 
bear  the  weight  which  is  adapted  to  the  strength  of  the 
other ; this  misapplication  oi  the  Orders  is,  however, 
very  common,  and  occurs  in  some  of  the  most  magnifi- 
cent buildings  of  Europe.  But  when  the  building  con- 
sists of  several  stories,  it  is  reasonable  that  a diderent 
Order  should  be  employed  in  esch  ^tury  ; and  there  is 
no  iniproprieiy  in  employing  one  or  more  of  the  Orders 
of  Architecture  in  the  superstructure  of  a building  when 
the  basement  has  an  arcade  in  front,  since  a range  of 
arches  has  been  found  to  have  sufficient  strength  to 
support  any  edifice  whi^  it  may  be  convenient  to  place 
over  it. 

A colonnade  with  its  entablature  indicoUng  the  con- 
struction of  a whole  edifice  in  iuelf,  it  is  evident  that, 
where  two  nr  more  are  placed  in  altitude,  there  is  coo* 
veyed  a perception  of  as  many  edifices  piled  one  on  ano- 
ther. Now  there  is  no  impropriety  in  this,  when  the 
msgnitude  of  the  edifice  seems  to  require  it,  but  ills 
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A/v>iit«cv  rvi(]enl  (h*t  (he  dt-sifirB  ^louM  be  formed  wilh  regard  to 
tu'«-  the  unity  of  the  whole 

It  ha«  been  observed,  (in  part  ii.  chap,  tii.,)  that  the 
Order  ahould  be  placed  lowest  in  the  edifice, 
dmiaiim  others  should  diminish  in  stren^h  pro* 

^ressively  upward;  it  will  follow,  therefore,  that  the 
Tuscan  or  Doric  may  be  employed  on  the  ground  story, 
the  Ionic  above  this,  and  the  Corinthian  or  Composite 
may  crown  the  whole.  If  a heavy  Onler,  like  the  Doric, 
were  placed  above  a light  one,  such  as  the  Ionic,  it  is 
evident  that  there  would  be  produced,  if  not  a real,  at 
least  an  apparent  weakness  of  construction,  and  both 
are  equally  improper.  The  repetition  of  the  same  Order 
in  two  stories  of  the  same  building  should  be  avoided, 
because  it  would  produce  an  uiiifurmity  which  is  not 
pieusiiig;  and,  since  an  abrupt  transition  from  one  ex- 
treme to  another  is  equally  disagreeable,  it  is  evident 


that  an  iniermediate  Order  should  not  be  omitted. 

There  is  also  an  impropriety  in  giving  a comice  to 
the  entablatures  of  the  lower  Orders  in  a building  com- 
posed of  several ; first,  becau.se  their  projection  will  con- 
ceal the  lower  parts  of  the  columns  or  apertures  above, 
from  the  view  of  a spectator  below,  and  thus  alter  their 
apparent  proportions  ; atul,  secondly,  because  a cornice 
indicating  the  crowning  or  upper  member  of  an  edifice, 
.should  he  reserved  for  the  superior  Order  alone.  Archi- 
traves and  frizes  will  suffice  to  form  the  enlnblatures  of 
the  other  Orders,  and  mark  the  situations  of  the  inter- 
mediate floors. 

Lastly,  when  the  columns  are  detached  from  the  wall, 
it  is  an  obvious  principle  that  the  axes  of  all  should  be 
placed  in  one  vertical  line,  the  stability  of  the  building 
absolutely  requiring  that  whatever  supports  a meml>er 
should  be  itself  supported.  Wheu  the  columns  ore  ul 
tached  to  the  face  of  the  wall,  an  adherence  to  this  rule 
U of  less  importance,  because  the  upper  inemberaof  the 
edifice  are  less  supported  by  the  columns  than  by  the 
walls  below;  in  this  case,  it  will  be  sufficient  to  make 
the  axes  of  the  coluniUM  appear  to  correspond  when 
viewed  in  front ; and  if  the  upper  part  of  Uie  building 
is  made  to  retire  from  the  lower,  so  a.s  to  assume  a form 
approaching  to  that  of  a pyramid,  the  columns  must 
retire  aUo,  as  is  the  case  with  those  in  the  upper  Order 
of  the  Theotre  of  Marccllus;  but  the  amount  of  (his 
recession  sliould  not  be  ci>nsidcrable,  and  iierhaps  it 
should  be  only  so  much  that  the  front  of  the  plinth  of 
the  upper  column  may  be  vertically  over  the  face  of  the 
top  of  the  shafl  below  it. 

ProportwM  According  tn  Scamozz),  the  lower  diameter  of  an 

•f  eciuBos  upper  column  should  l>c  equal  to  the  upper  diameter  of 

»B  tier*.  column  below  it,  as  if  the  whole  system  of  columns 

standing  in  a vertical  line  was  one  long  column  cut  ho* 
rituntally  at  the  different  floors  of  the  building.  This 
rule,  which  is  derived  from  that  given  in  the  Vth  Book 
of  Vitruvius,  seems  well  founded  in  Nature  ; and.  if  the 
heights  of  the  several  columns  be  determined  by  the 
lower  diameters  of  the  shafts  according  to  the  rule  for 
each  Order  respectively,  and,  at  the  same  time,  the  di- 
minution of  each  shaft,  in-stead  of  being  in  a cunrtant 
ratio  to  the  lower  diameter,  were  msuie  variable,  in* 
crea.sing  with  the  delicacy  of  the  Order,  by  making  it 
equal  to  J,  4-  or  ^ of  the  lower  diameter  in  the  Doric. 
Ionic,  ana  Corinthian  Orders  respectively,  as  proposed 
by  Milizia,  Prtnci'p<  di  Architetlura,  p.  149,  it  will  be 
found  that  those  inconveniences  mentioned  (part  ii, 
cnap.  vti.)  are  in  some  measure  obviated.  The  breadths 
of  the  intercolumniations  in  the  different  Orders  remain 
nearly  proportional  to  the  heights  of  the  Orders,  and 


the  triglyphs  and  modillons  admit  of  a regular  distribu*  Pan  tv.  * 
tion ; but,  on  account  of  the  increase  of  the  intercolum* 
niations  in  the  upi^er  Orders,  it  will  be  hardly  con- 
venient to  have  more  than  two  Orders  in  the  same 
front. 

The  columns  of  the  upper  Orders  may  be  placed  on 
continuous  pedestals,  or  on  plinths,  high  enough  to 
permit  the  ha«es  of  the  columns  to  be  seen  from  below 
over  the  projecting  members  of  the  entablature.  These 
plinths  are  preferable  to  isolated  pedestals,  because  the 
latter  will  appear  too  heavy ; but  when  two  tiers  of 
arches  are  employed,  the  height  and  breadth  of  the 
apertures  above  being  greater  than  those  below,  in  order 
that  (he  upper  piers  may  not  appear  clumsy,  it  may  be 
nece^isary  to  gi\e  pedestals  to  the  columns  which  adorn 
the  piers,  so  that  (hose  columns  may  have  sufficient 
height ; and,  iii  this  case,  the  comices  of  the  ;>ede8lsJs 
should  not  be  continued  ou  the  faces  of  the  piers,  becauae 
the  sides  irf  the  latter  ought  to  appear  uninterrupted 
from  top  to  Iwttom. 

The  differeut  species  of  intercolumniations  employed  Intcfcoima- 
in  the  works  of  the  Ancients  have  been  already  stated ; sistioas. 
it  remains,  therefore,  only  to  explain  the  practice  now 
generally  followed  in  dispo>ing  the  columns.  When 
columns  or  pilasters  are  near,  or  are  attached  to  the 
faces  of  walls,  it  becomes  necessary  (hat  the  intervals 
should  be  regulated  by  the  breadth  of  the  windows, 
doors,  or  niches,  the  exteriors  of  the  jambs  of  which 
should  be  nearly  iit  vertical  planes  passing  through  the 
sides  uf  the  plinths  of  (he  columns  ; at  least  those  jambs 
should  not  be  concealed  by  the  columns,  since  (he  wall 
would  then  appear  to  want  solidity.  In  peristyles  and 
porticos  the  intercolumniations  are  either  cliustyie  or 
eu^ly  te  ; except  when  (he  Doric  Order  is  employed,  and 
then,  Sir  W'illiam  Chambers  prefers  the  diiriglyph  in* 
(ercoiumniation,  or  that  which  admits  two  triglyphs 
over  tiie  interval.  In  a portico,  the  middle  interval 
should  be  broader  than  the  others,  in  order  the  belter 
to  distinguish  the  centre  of  the  fu^sde;  but  when  the 
columns  arc  coupled  this  rule  may  be  dispensed  with, 
because  the  variety  would  then  berame  too  great,  and 
create  confusion  in  the  appearance. 

Tliere  ure  many  ca>es  in  inudern  Architecture  in  Rnploy- 
which  coupled  cuhimns  or  pilasters  may  be  employed 
to  advantage  : first,  when  a line  of  building  is  pierced 
by  windows  or  niches  at  distances  from  each  other  (no 
great  to  permit  the  wall  to  l>e  aulfidently  covered  by 
a single  column  ; again,  when  a front  is  occupie<d  by 
single  columns,  (he  piers  at  the  extremities  bring  gene- 
rally wider  than  those  between  the  windi>ws  may  require 
coupled  columns,  or  pilasters,  or  a coupled  column  and 
pilaster,  to  make  llieir  degree  of  onminciil  corre‘‘pond 
wilh  that  of  the  other  piers;  and,  lastly,  when  an  Order 
of  columns  i.t  placed  above  an  arcade,  and  the  width  of 
the  piers  l>e(ween  the  arches  is  considerable,  tho«e  co- 
lumns may  be  coupled,  to  procure  a breadth  ofoniamciit 
corresponding  wilh  that  of  (he  pier  below.  In  g^mera), 
the  pairs  of  coluinns  are  situated  in  a vertical  plane 
coincident  wiih  the  architrave,  but  in  the  interiors  of  ves- 
tibules or  eotirts,  we  frequently  find  them  disposed  in 
planes  nt  right  angles  to  the  entablature  they  support, 
in  order  to  unite  strength  with  lightness. 

The  plinths  of  the  columns  in  each  pair  may  be 
brought  quite  in  contact  wilh  each  other,  but  it  is  ne- 
cessary Uj  avoid  making  the  mouldings  of  the  ba.'^s,  or 
the  ornaments  of  the  capitals,  intersect  each  oilier,  oa 
this  would  create  a confused  appearance,  and  spoil  the 
effect ; still  less  should  it  be  permitted  to  make  one 
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Ardtittc*  shaft  unite  with  the  other,  as  is  done  in  the  Gothic,  and 
tare*  some  of  the  Roman  works.  The  chief  difficulty  which 
arise««  from  coupling;  ihe  columns  in  the  direction  of  the 
length  of  the  building  is  the  irregularity  it  produoea  in 
the  disposition  of  tin;  triglyphs  and  inodillons.  which 
can  hardly  be  made  to  correspond  with  the  centres  of 
the  intercolumniationa  and  with  the  ales  of  the  columns. 
An  approximation,  however,  must  be  made  to  this  by 
altering  the  intervals  of  those  omamenu  in  such  a way 
that  their  deviation  from  <he  general  rules  may  be  as 
little  }>erceptible  as  possible;  and  the  method  of  doing 
it  is  fully  detailed  by  Sir  William  Chambers  in  his 
Treatiit  on  ./f  rcAi/rr/i/rr. 

Ptluttrt.  Pilasters  are  still  frequcully  employed  in  buildings 
where  columns  would  be  too  expensive  or  inconvenient: 
they  serve  the  same  purposes  as  columns,  and,  in  mo- 
dern works,  they  have,  generally,  the  same  proportions 
and  mouldings. 

Scamt>zzi  recommends  that  the  shaft  should  project 
from  the  face  of  the  wall  so  much  as  ono-quarter  of  its 
breadth,  in  order  to  give  it  a bold  appearance;  and  that, 
when  it  is  of  the  Corinthian  Order,  the  leaves  on  the 
flanks  may  be  cut  exactly  in  the  middle.  But  if 
the  imposts  of  arches,  or  the  cornices  of  windows  or 
doors,  occur  between  the  pilasters,  the  projections  of 
the  latter  should  be  greater  than  those  of  the  former,  in 
order  that  the  face  of  the  pilaster  may  not  appear  to  be 
broken  by  them. 

Tlie  reasons  which  are  given  for  diminishing  columns 
may  serve  also  to  justify  the  diminution  of  pilasters ; 
n'z.  the  pleasure  produced  by  lliat  form,  and  by  the  good 
proportion  of  its  capital,  which,  without  the  diminution, 
would  appear  too  heavy;  but  when  the  faces  of  the 
pilasters  are  to  be  fluteti  it  will  not  be  convenient  to 
diminish  them,  because  the  oblique  directions  of  the 
channels  on  a plane  face  would  produce  a disagreeable 
elfecU  The  capitals  of  Ionic  pilasters  are  to  be  formed 
with  oblique  volutes,  and  agreeably  to  the  rules  given 
for  the  Ionic  columns,  in  order  to  permit  the  ovolo  to 
pass  between  the  interior  curl  of  the  volute  and  the  top 
of  the 

Pilasters  are  no  longer  placed  at  the  extremities  of 
the  front  of  a portico,  because  the  difference  of  their 
apparent  thickness,  when  viewed  in  front  and  diago- 
nally, renders  it  impossible  to  make  their  proportions 
harmonize  with  those  of  the  columns:  but.  at  the  extre- 
mities of  walh,  or  at  the  quoins  of  buildings,  they  are 
sometimes  more  convenient  than  columns,  because  the 
angle  of  the  entablature  projecting  beyond  the  face  of 
the  column  seems  to  hang  in  the  air  unsupported,  when 
seen  obliquely.  And  when  a portico  is  formed  by  co- 
lumns in  mlvance  of  a wall,  it  is  usual  to  place  pilasters 
bvhiml  them  against  the  face  of  the  latter,  in  order  to 
serve  a.s  a support  for  the  entablature  on  the  flunks; 
this,  however,  should  l>e  dispensed  with  when  the  depth 
of  the  ponicti  is  small,  because  of  the  confusion  arising 
from  the  mouldings  of  the  columns  and  pilasters  being 
blended  together. 

Padntils.  The  em|)luymeot  of  pedestals  by  the  Ancients  has 
been  already  mentioned,  and  we  purpose,  now,  only  to 
show  in  what  cases  they  are  admissible  in  modem  .Ar- 
chitecture. When  a portico  is  elevuted  upon  abanement, 
and  a balustrade,  serving  as  a fence,  is  required  for  the 
safety  of  (he  persons  within,  Uie  columns  may  be  raised 
on  pedestals,  because  the  base  and  cornice  of  the  balus- 
trade can  be  made  to  unite  with  those  of  the  pedestal, 
which  they  could  not  do  with  the  shafts  of  the  columns; 


and,  in  this  case,  the  breadth  of  the  dado  may  be  about  PsrtlV. 
equal  to  that  of  the  plinth  of  the  column  above  it  PaU 
ladio  makes  the  height  of  the  pedestal  equal  to  one- 
fourth  of  that  of  the  column,  and  this  seems  to  be  the 
proportion  generally  followed  in  the  present  practice. 

Pedestals  are  again  admissible  when  the  pavement  within 
or  about  a building  is  not  on  the  same  level,  in  order  to 
raise  the  bases  of  the  columns  to  an  equal  height ; 
and  in  our  Churches,  Theatres,  and  Courts  of  Justice, 
pedestals  are  also  necessary  to  allow  the  bases  of  the 
columns  to  be  seen  above  the  pews,  or  the  beads  of  (he 
persons  assembled. 

The  objections  to  pedestals  are.  that  they  take  from 
the  columns  that  air  of  majesty  which  should  accompany 
them;  they  diminish  the  intercolumniation  ; the  angles 
of  their  cornices  arc  liable  to  be  destroyed ; and,  when 
they  are  attached  (o  the  faces  of  buildings,  their  mould- 
ings do  not  accord  with  those  on  the  lower  parts  of  the 
walls. 

The  wish  to  avoid  the  expense  of  columns  for  the  Bnploy- 
Buppoit  of  an  incumbent  mass  of  building,  and  to  pro- 
cure  larger  apertures  than  could  he  obtained  by  them, 
led,  no  doubt,  to  the  employment  of  arches.  In  ancient 
buildings,  the  intrados  or  inferior  curve  line  of  the  arch 
was  always  semicircular,  and  the  sides  of  the  voussoirs 
were  made  to  tend  to  its  centre : at  present,  since,  in 
many  cases,  very  wide  spaces  are  to  be  covered,  and  it  it 
inconvenient  to  give  great  height  to  the  crown  of  the  arch, 
the  semicircular  form  often  becomea  inadmissible,  and 
one  approaching  to  an  ellipse  or  cycloid  is  adopted ; on 
the  other  band,  where  the  required  hdght  is  greater  than 
half  the  span  or  chord  of  the  arch,  a parabolical  form 
has  been  employed.  The  construction  of  arches,  and 
the  conditions  requisite  to  procure  an  equilibration  of  ihe 
materials  composing  them,  are  given  under  Bainue.  in 
otir  MiicelUtneous  Ditaitm;  we,  therefore,  confine  our- 
selves here  to  their  application,  as  omarocnial  features, 
in  the  facades  of  buildings. 

To  obtain  a pleasing  effect,  when  arches  are  so  em-  ProportioiM 
ployed.  Architects  recommend  ihot  the  height  of  the  of  arch« 
aperture  from  the  pavement  to  the  crown  should  he  about 
double  its  breadth,  and  that  the  breadths  of  tfie  piers 
should  vary  with  Uie  Order  employed  in  the  building; 
according  as  the  Order  is  Doric,  Ionic,  or  Corinthian, 
those  breadths  maybe  respectively  iwo-tfiird.s,  one-half, 
and  one-third  of  the  breadth  of  the  aperture,  and  when 
no  Order  is  employed,  the  breadths  of  both  may  be  equal. 

The  thickness  of  the  piers  may  be  about  one-third  of  their 
breadth. 

In  edifices  of  great  magnitude,  the  orch-stones  appear 
in  their  simple  state;  and  if  the  fa<;adeof  the  building  ia 
rusticated,  their  joints  are  also  marked  by  grooves;  but 
in  highly-ornamented  work.s  the  archivolt  or  exterior  face 
of  the  arch  is  enriched  by  mouldings,  and  the  key-stnne, 
or  voussnir  at  the  vertex,  is  generally  sonlptured.  The 
line  of  voussoirs  sometimes  rises  Ironi  the  Uip  of  the  pier 
without  any  thing  to  mark  its  commencement,  and.  in 
other  coses,  an  impost,  eitiier  plain  or  ortorned  with 
mouldings,  serves  to  distinguisli  the  lop  of  the  pier  from 
the  fool  of  the  arch  ; the  breadth  of  the  archivolt  and 
impost  may  each  be  equal  to  about  one-eigblli  of  the 
breadth  of  the  aperture. 

Columns  or  pilasters  may  l>e  employed  to  ornament  Atiplieatioa 
the  faces  of  walls  in  which  arches  are  formed,  and,  in  ®' 
this  case,  they  should  have  the  appearance  of  supporting 
a horizontal  entablature  above  the  crown  of  the  arch. 

The  columua  should  project  before  the  walls  as  much  as 
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Arcbitrc*  oiip.lialf.  Of  €ven  ihrce  quariors  of  a diauiPlifr,  anti  the 
un.  brrmith  of  the  pier  on  vac-h  side  should,  at  leasU  be  equal 
to  half  a diameter,  that  the  Hupports  of  the  arch  may 
appear  to  have  Mulficient  aoliflity.  Ttiert*  Khould  a I ho  be 
some  distance  between  the  top  of  the  archivott  and  the 
architrave  of  the  Onler.  for  the  wall  has  an  appearance  of 
weakneM  if  the  latter  rests  immediately  on  the  crown  of 
the  arch. 

The  adaptation  of  the  Doric  Onler  of  culmiiin*  to  an 
arcade  U a work  of  some  diflicuUy,  on  account  of  the 
widths  of  the  arches  nulcnires|Jondins  to  the  exact  space 
which  any  numl>er  of  triplyphn  should  occupy ; the  nn-aiis 
pro|x>aed  have  been,  first,  to  diminish  the  hreudths  of 
the  iri^lyphs  and  metopen ; secondly,  to  increaM.*  the 
beitrlits  <k  the  columns  by  rai>in^  them  on  plinths  ; or 
la.stJy,  to  omit  the  triq;lyphs  entirely. 

Pcdiracau.  Pediments  are  the  triaut;iilar  spaces  formed  at  the 
extremities  of  a buildiiif^  between  (he  horizontal  cornice 
and  the  indiniiij;  sides  of  the  roof,  it  is  evident,  there- 
fore. that  they  can  only  be  used  witli  propriety  at  the 
summit  of  a huildin|r ; but,  because  the  windows  and 
doors  are  surrounded  by  mmiidiiii^  wrhich  project  1n»* 
yond  the  face  of  the  wall,  it  is  customary,  also,  when 
they  arc  not  near  the  roof,  to  f »rm  small  pediments  over 
tboM  apertures,  in  order  to  tiirow  otT  the  rain  ; and,  for 
the  sake  of  variety,  when  several  windows  are  placed  in 
a row.  the  pediments  are  alternately  in  the  form  of  a 
triangle  or  of  a sei^ment  of  a circle.  'Hie  taste  Ibr  variety 
mi^ht,  perhaps,  be  correctly  indulfred  this  far;  but  Uie 
insatiable  desire  of  novelty  has  led  men  to  adopt  lorms 
which  are  utterly  irreconcilable  with  any  notion  of  pro- 
priety ; the  first  example  of  which  is,  perhaps,  (he  inter> 
rupled  pediment  in  the  ruins  of  Balb^.  In  later  times, 
the  sides  of  these  broken  pediments  have  been  made  in 
the  forms  of  ri^t  lines,  arcs  of  circles,  or  curves  of  con- 
trary fiexure;  and  Sir  William  Chambers  observes,  that 
they  have  been  formed  of  two  half-pediments  with  the 
summits  outward.  F>ery  attempt  in  refine  upon  that 
form  which  corresponds  to  the  nrifipnal  intention  of  the 
pediment,  destroys  its  effect  by  causing  it  to  ap|>e^tr  use- 
less; for  this  reason,  it  is  hi^ly  improper  to  omit  the 
horizontal  entablature,  or  even  to  break  it  vertically,  as 
it  sometimes  done. 

f^portieav  Building;s  of  a curvilinear  form  on  the  plan  do  not 

of  (Kdi-  admit  of  a pediment,  because  the  roof  can  have  no  such 

mtflU.  termination  ; neither  can  a pediment  be  introduced  in 

the  interior  of  a building  because  there  is,  there,  no  rain 
to  be  thrown  off ; and  it  is,  evidently,  equally  absurd  to 
form,  on  the  exterior,  one  pe<liment  above  another,  since 
it  wotild  convey  tl>e  idea  of  a roof  placed  over  a roof. 

Architects  differ  greatly  on  the  subject  of  the  pro- 
portions of  pediments  some  considering;  that  the  in- 
clining sides  of  all  pediments,  great  or  small,  should 
form  the  same  angle  of  incHiiaUnn  with  the  horizontal 
comice  ; but  Sir  William  Chambers  observes,  that  one 
with  a short  base  should  be  proportionally  higher  than  one 
the  base  of  which  is  long,  otherwise  the  tympanum  will 
affoni  no  plain  repose  for  riie  eye ; and.  on  this  principle, 
he  proposes  that  the  beig^it  of  the  apex  of  the  fillet  under 
the  cymatium  should  vary  from  one-fifih  to  one-fourth 
of  the  base,  according  to  the  extent  of  the  latter ; 
it  is  evident,  however,  that  this  proportion  can  only 
^>ply  to  buildingpi  in  which  the  Roman  character  is 
preserved. 

When  the  pediment  covers  the  whole  front,  there  is  a 
difficulty  in  connecting  the  inclined  cymatium  of  the  pe- 
diment with  the  horizontal  one  on  the  fiank  of  the  btiild- 


ing;  because,  if  both  have  the  same  profile,  the  former  is  Part  (V. 
higher  in  (he  vertical  direction  than  the  latter.  To  remedy  v ^ * 
(his  tiiuit,  some  per-uins  break  the  inclined  cymatium 
at  the  foot,  and  give  the  lower  part  a horizontal  direction, 
in  urtler  that  it  may  coincide  with  the  Hank  cymatium; 
but  Ibis  appears  a deibrmity.  and  Sir  William  Chambers 
recomintMida  making  them  coincide  by  diminishing  the 
projection  of  the  latter. 

ll  we  wlhere  to  the  prototype  of  a building  we  sliuutd  Orasiaeat* 
say,  that  ns  there  can  In>  no  joists  nor  planks  in  the  roof ''' 
ulaive  the  frixe,  when  the  building  is  covered  bv  a pe- 
diinent,  there  ought  to  be  no  tnudillons  nor  dentels  in 
the  hortzentfii  cornice  of  that  member;  such  ornaments, 
however,  are  cuiiMantly  employed  in  that  situation. 

Par-itlel  courses  of  longitudinal  timliers  above  the  rnftera 
are  ul%o  represented  liy  modillons  on  llie  sloping  sides 
of  (he  pediment,  and  are  made  to  stand  vertically  over 
the  modillons  of  the  horizontal  cornice.  Ttie  face  of  the 
tympanum  is  in  a plane  coinciihng  with  that  of  the  frize, 
and,  in  (he  manner  of  the  Ancients,  it  is  still  adorned 
with  sculpture.  At  each  fiKit,  and  at  the.  vertex  of  the 
pediment,  are  usually  placed  acruteria,  or  pedestals  foi 
statues  or  rrther  ornaments  the  licight  of  which  ahoiild 
he  regulated  by  the  pus.sibility  of  seeing  those  omamenU 
front  (he  proper  point  of  sight  on  the  ground. 

Balu-ilcrs  were,  originally,  a sort  of  dwarf-columns  Htlintrsdei. 
employed  to  ertcUt'-c  a npace  within  the  interior  ol' some 
building,  or  to  Mirrumid  an  elevated  platform  which  was 
intended  for  a promenade  ; hut,  subsequently,  they  were 
also  used  as  ornaments  on  the  tops  of  buildings,  'fheir 
general  form  is  that  which  has  some  resemblance  to  a 
pear,  with  a simple  astragal  altovc  and  below  the  swell; 
each  haa  a S4[uare  plinth  resting  upon  a continued  po- 
dium, and,  at  top,  is  an  abacus  supporting  the  general 
coping  of  the  balustrade.  Sometimes,  however,  each 
baluster  resemiileH  two  of  (he  above  kind  joined  base 
to  ba.He,  and  these,  being  lighter  than  the  others,  are 
tmiployeil  in  the  more  euridied  works.  1 n most  cases 
they  nhuuld  be  about  3 leet  or  feet  high,  so  that  a 
man  may  lean  on  them  i but,  when  they  are  placed  on 
(he  (opHot  buildings  for  ornament,  or  on  britlges  for  the 
prevf  miuii  of  accidents,  they  should  he  higher. 

When  balusters  are  applied  to  a row  of  arches,  they 
should  be  placed  within  the  apertures  of  the  latter,  in 
order  that  they  may  not  interfere  with  the  faces  of  the 
piers ; the  cornice  must  lie  on  a level  with  the  tops  of 
the  pevicHtals  supporting  the  columns  which  are  attached 
to  (he  piers,  arid  both  that  and  the  base  should  have 
the  same  profile  as  the  corresponding  members  of  the 
pedestals.  On  inclined  planes,  tlie  abaci  and  plinths  of 
the  balusters  should  have  the  form  of  frusta  of  wedges, 
that  they  may  be  adapted  to  the  plane  ; hut  the  mould- 
ings should  always  be  horizontal. 

Tltc  Cirecian  and  Roman  Orders  of  Architecture  seem  Employ- 
ill  adapted  to  buildings  of  a curvilinear  or  polygoiml 
form  ; for  the  lateral  faces  of  the  abaci  and  plinths, 
which  should  be  at  right  angles  to  the  others,  become 
oblique  to  the  wall ; or,  if  those  faces  are  made  perpen-  buiidiogi. 
dicular  to  (he  latter,  llte  plana  of  the  members  become 
trapezoids,  and,  therefore,  do  not  harmonize  with  the 
circular  mouldings  of  the  bases  and  capitals.  And  when 
columns  are  disposed  in  the  circumterences  of  two  con- 
centric circles,  they  not  only  produce  a confused  appear- 
ance when  seen  from  any  puint  but  the  centre,  but  a 
great  embarrassment  arises  from  the  interculiimniations 
in  one  circle  being  too  great  or  too  small,  when  those 
in  the  other  are  made  conformably  to  the  rule ; it  haa 
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ArchitM*  b««n  attemplcd  to  ptUinte  (his  last  evil  by  givin|i^  a 
iur«.  increase  to  the  distances  of  the  columns  in  the  exterior 
circle,  and  contracting^  those  of  the  other  columns  as 
much  as  that  exceas. 

When  a column  is  placed  at  an  ohliqxie  angle  either 
on  the  exterior  or  interior  of  a building,  a certain  irre- 
gularity is  jmiduced  in  the  base  nnd  capital ; and,  to 
avoid  this,  it  has  been  proposed  to  place  there  a pilaster 
broken  longitudinally  in  the  middle,  nnd  forming  a face 
on  each  side,  the  breadth  of  which  has  the  regular  pro> 
portion  to  the  height;  others  recommend  that  there 
should  be  no  column  or  pilaster  exactly  at  the  angle, 
and  tltat  the  last  one  on  each  face  should  be  brought  as 
near  as  possible  to  it,  by  which  means  the  want  of 
solidity  there  wilt  be  scarcely  sensible. 

Do»m.  After  the  return  to  the  Architecture  of  Greece  and 
Rome,  the  prejudice  in  favour  of  lofty  Churches,  which 
had  prevail^  in  the  Uothic  times,  continued  in  ibree ; 
and  ais  this  could  not  be  obtained  where  the  roof  is  sup- 
(K>rted  by  columns,  the  heights  of  which  are  limited  by 
the  proportions  they  should  bear  to  their  diameters.  It  was 
necessary  to  raise  an  edifice  above  the  general  roof ; and 
thus  the  dome,  mounted  on  a high  cylindrical  wall  and 
strengthened  or  ornamented  by  columns,  may  be  con- 
sidered as  replacing  (he  Gothic  tower  over  the  intersec- 
tioii  of  the  nave  and  transept,  'lliis  construction  does 
not  involve  any  great  deviation  from  good  principles; 
but  when  a low  dome  is  formed  over  a building  which 
ha.s  already  a pediment-roof,  as  is  generally  the  case,  it 
is  liable  to  some  objection,  because  the  pediment  repre- 
sents (he  finish  of  the  building,  and  the  dome  becomat 
superfluous. 

In  order  that  a considerable  portion  of  the  exterior  of 
a dome  may  be  seen  from  the  ground,  and  thus  produce 
a good  eflecl,  it  should  he  of  a S|)herotdal  form  with  the 
longest  axis  in  a vortical  ;>osilioiii  but  in  the  interior 
this  is  not  necessary,  and  the  deep  concavity  of  (he 
spheroid  would  even  (ake  ofT  from  the  benuty  of  the 
feature  by  giving  it  too  much  the  appearance  of  on  in- 
verted well,  therefore  a hemispherical  form  is,  licre, 
more  proper:  and  it  was  to  obtain  both  cxteniol  eleva- 
tion and  internal  elegance,  (hat  the  triple  domes  of  the 
French  Churches,  an<l  (hat  of  St.  Paul’s,  in  London, 
were  constructed.  With  respect  to  thedouble,  and  neariy 
concentric  domes  at  Flr>rcnce  and  Rome,  they  have 
been  made  to  unite  lightness  with  strength  ; to  prevent 
the  humidity  of  the  external  air  fmm  affecting  the 
paintings  on  the  concave  surfaces  of  die  inner  ones, 
and  to  permit  a covered  communication  from  the  base 
to  the  lantern. 


CHAI^TER  XI. 

MaUrii^  emphyr.d  in  BuUdingt. 

Cooiparv  commonly  observed  that  the  edifices  of 

tive  dur«-  the  h neients  far  exceeded  those  of  the  Modems  in  dum- 
bility  t>r  bilily,  and  Uie  observation  has  some  appearance  of 
silent  and  iryi|i  if  (lie  comparison  is  made  between  the  Grecian  or 
buikioe*  Roman  Temples  and  the  dwdling-houses  of  the  inha- 
bitants of  modern  Europe;  but  its  justice  may  be 
doubted  in  almost  every  other  ca.se.  It  must  he  admit- 
ted (hat  the  Ancients  spared  neither  labour  nor  skill  to 
construct  edifii-es  which  should  triiimpli  over  every  acci- 
dent, and  the  walls  and  columns  of  sotuc  of  (hem  have 


stood  more  than  two  (hounnd  years,  in  spite  of  the  Pwi  iv. 
injuries  of  climate  and  the  efforts  of  Man  to  destroy 
them ; but  It  cannot  be  denied  that  many  of  our 
Churches,  Bridges,  nnd  other  public  works  possess  the 
quolity  of  stability  in  an  eminent  degree,  and  promise 
to  attain  an  age  equal  to  that  of  the  edifices  of  antiquity. 

The  dwelling-houses  of  the  Ancients  seem  to  have  had 
no  better  pretensions  to  durability  than  our  own ; for, 
except  those  which  have  been  preserved  nnder  (he  vol- 
canic matters  which  overwhelmed  them,  they  have  all 
long  since  disap|>eared.  And  it  may  be  alleged  in  ex- 
cuse for  the  slender  construction  of  modem  houses,  that 
their  frecpienl  renewal  affords  opportunities  for  improve- 
ment in  ta.ste  and  execution,  which  would  have  been 
wanting  if  the  works  had  been  originally  made  more 
durable. 

The  Gothic  Cathedrals  of  our  ancesiors  seem,  at  first 
sight,  far  inferior  in  stability  to  (he  Heathen  Temples 
of  the  Ancients;  but  this  apparent  weakness  results 
only  from  their  forms ; the  area  of  the  horizontal  sec- 
tion of  a clustered  pillar  often  exceeds  that  of  the  most 
massive  of  the  Grecian  columns,  though  it  has  a much 
lighter  appearance;  there  is  consequently  a probability 
that  it  will  have  a more  than  equal  durability.  Tlic 
roofs  and  ornaments  of  our  Cathedrals  may  speedily 
fiiil,  if  not  repaired,  but  the  roofs  of  the  ancient  Temples 
have  also  disappeared;  and  even  the  fine  climate  of  the 
South  of  Europe  has  not  entirely  spared  (he  sculpture 
which  adorned  (hose  buildings. 

The  first  essential,  however,  in  tlie  security  of  an  An  Ardu- 
edifice  is  the  choice  of  such  materials  for  its  construe-  >hould 
tion  as  are  best  capable  of  resisting  the  stress  and  strain 
to  which  they  are  liable  ; and  a knowledge  of  the  nature  quditiet 
and  properties  of  bodies,  and  their  capabilities  of  resist-  And  stre«« of 
ing  extension  or  supporting  compression  in  every  dlrec-  m»«eri*!5. 
(ion,  is  indispensable  to  every  one  who  aspires  to  the 
name  of  an  Architect.  This  may  be  added  to  (be  other 
qualities  enumerated  by  Vitnivius, 

Since  all  materisls  do  not  possess  the  same  resisting 
power,  and  those  of  the  same  quality  are  not  equally 
good  for  all  sorts  of  work ; it  is  evident  that  one  cir- 
cumstance to  be  attended  to  is  the  placing  materials 
in  such  situations  that  the  weaker  may  be  subject  to  a 
less  degree  of  force  than  the  stronger.  In  an  edifice  too. 
some  parts,  as  the  tbundations  and  lowest  parts  of  walls, 
have  to  sustain  pressures  in  vertical  directions ; others, 
like  the  piers  of  arches  and  domes,  have  to  resist  pres- 
sures laterally;  some  bodies,  like  the  tie-beams  in 
roofs,  are  subject  to  the  strain  of  extension  ; and,  lastly, 
others,  such  as  vaults,  roofs,  and  ornaments,  are  them- 
selves supported.  It  is  of  importance,  therefore,  to 
ascertain  the  species  of  force  to  which  the  part  of  an 
edifice  will  be  sub^t,  in  order  that  opposing  fnrees 
may  be  applied  to  it  in  the  prtq>er  directions ; and  the 
degree  of  streos  or  strain  must  then  be  determined  that 
the  resistance  may  be  adequate  to  iu 

In  a general  Essay,  like  the  present,  it  will  be  evi- 
dently improper  to  enter  into  a full  explanotion  of  the 
nature  of  minerals,  woods,  and  metals  ; such  knowledge 
is  not  absolutely  neceasary  to  an  Architect,  and  we, 
therefore,  confine  ourselves  almost  wholly  to  an  enu- 
meration of  those  materials  which  are  principally  em- 
ployed in  building,  'fhe  equilibrium  of  the  parts  of  an 
edifice  is,  also,  too  extensive  to  be  introduced  in  this 
place. 

Marble  is  a calcareous  material  forming  simple  moun-  MsTbl*. 
tain  ruck  ; it  U of  various  colours,  os  while,  yellow. 
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Archiitc*  green,  and  red ; ita  ttnicture  it  alwayt  granular, 

tart.  and  iU  uset  for  statuary  and  ornamental  Ar^itecture 
are  well  known.  The  purest  kind  it  that  obtained  from 
the  Island  of  Parot,  in  the  Archipelago,  but  much  use 
U made  of  that  from  Carrara,  in  the  Apennines.  Marble, 
alto,  of  various  qualities,  abounds  tu  Scotland  and  in 
many  parts  of  the  Continent  of  Europe. 

Gr.aita.  For  those  rude  works  which  are  to  endure  for  Ages, 
as  bridget.  prisons,  and  the  like,  granite  is  the  material 
which  should  be  employed,  but  its  great  hardness,  and 
the  consequent  expense  of  working  it,  render  it  inap- 
plicable to  buildings  which  are  emlieliishcd  with  an 
abundance  of  aculpture.  An  inferior  sort  of  granite  is 
brought  from  Cornwall,  but  that  which  is  chiefly  em- 
ployed in  this  Country  is  obtained  from  Scotland, 
and  the  Aberdeen  granite  seems  to  be  |«rticu1urly 
valued  for  its  hardness,  beauty  of  colour,  and  capability 
of  taking  a 6ne  polish.  Some  granites  have  the  quality 
of  resisting  the  action  of  air  (or  thousands  of  years,  but 
there  are  others  which  are  speedily  decomposed  by  it, 
and  reduced  to  gravel  and  sand ; and  tliis  ditference  of 
quality  is  sometimes  observed  in  contiguous  portions  of 
the  rock. 

PortUod  TTiat  which  is  called  free-stone  is  chiefly  calcareous, 
but  it  is  often  compounded  of  calcareous,  silicious,  uikI 
argillaceous  materials,  and  it  has  obtained  its  name 
from  the  facility  with  which  it  may  be  wrought.  The 
beat  is  that  which  comes  from  the  Island  of  Portland, 
which  has  the  quality  of  resisting  corrosion  from  expo- 
sure to  the  air.  It  has  been  in  great  request  in  England 
since  Sir  Christopher  Wren  employed  It  in  the  numerous 
edifices  which  he  raised  aAcr  the  fire  of  London,  and  it 
is  used  in  almost  every  department  of  the  building  Art. 

Purbeck  The  Island  of  Puii^k  furnishes  a species  of  stone, 
composed  of  marine  remains  cemented  by  calcareous 
spar.  It  is  harder  than  Portland-stone,  and  conse- 
quently less  easily  wrought;  being  inferior  to  granite, 
it  is  less  frequently  employed,  and  chiefly  for  paving  the 
foot-paths  of  slreeU. 

fitib  itone.  \ similar  kind  of  free-stone  is  that  obtained  from 
Bath  ; it  is  much  used  for  ornamental  work,  being  soA 
when  obtained  from  the  quarry,  but  becoming  harder 
when  it  has  been  for  some  time  exposed  to  the  air. 

Fiie-stoae.  Pire-stone  is  a soA  kind  of  free-stone,  obtained 
laigely  from  Ryegate,  in  Surrey;  it  has  tlie  property 
of  resisting  the  action  of  fire,  and,  therefore,  is  very  fit 
for  the  interior  of  fire-places,  but  it  is  not  employed  lor 
any  other  purpose. 

In  choosing  stone  for  building,  that  is  to  be  preferred 
which  is  best  capable  of  resisting  compression,  which 
does  not  splinter  by  the  action  of  frost  or  fire,  and  is 
not  liable  to  decomposition  by  the  air.  Granite  and 
marbles  should  be  employed  as  soon  as  possible  aAer 
extraction  from  the  quarry,  because  then  they  may  be 
cut  with  less  difficulty ; but  the  soAer  stones  should  be 
tried  by  exposure  to  the  air  for  a considerable  lime  be- 
fore they  are  used,  in  order  that  their  quality  may  be  as- 
certained, and  that  they  may  be  perfectly  consolidated. 

Stone  in  the  quarry  is  disposed  in  strata  parallel  or 
oblique  (o  the  horizon  ; and  it  has  been  observed,  (hat, 
when  employed  in  buildings,  it  should  be  placed  in  the 
same  situation  with  respect  to  the  horizon  that  it  occu- 
pied in  the  quarry,  being  then  best  capable  of  resisting 
compression. 

Bricks  have  been  employed  in  building  from  the 
earliest  timet,  either  iHirncd  or  unburned  ; and  the  ge- 
nerality of  tbeir  use  is,  no  doubt,  to  be  aacribed  to  tbe 


facility  with  which  they  are  formed.  Experience  only  PartlV. 
can  show  what  kind  of  clay  makes  the  b^t  bricks  ; it 
sliuuld  be  very  adhesive ; stones  and  mud  should  be  care- 
fully taken  from  it ; it  should  be  well  worked,  with  little 
water,  and  mixed  with  ashes  or  sainl.  Tlie  best  bricks 
give  an  acute  sound  when  struck ; they  should  not 
change  colour  when  immersed  in  water,  and  they  should 
sufler  no  alteration  sAer  being  exposed  during  winter  to 
the  frost  Tbe  heavier  ones  should  be  emplo\ed  for 
foundations,  and  tbe  harder  and  lighter  for  works  above 
ground. 

Tiles  are  manufactured  in  a way  similar  to  bricks,  but  Tlln. 
of  a better  material,  and  their  forms  are  various.  Ttiose 
called  plane  tiles  are  rectangular,  10}  inches  long,  6} 
inches  broad,  and  } inch  thick  ; and.  when  placed  on  the 
roof  of  a building,  they  are  held  in  their  places  by  pegs 
which  pass  tliruugh  two  holes  in  the  tiles  and  between 
the  laths.  Ridge  tiles  are  nearly  hemicvlindrical.  13 
inches  long,  and  1 1 inches  diameter,  and  (hey  are  placed 
al>ug  the  horizontal  and  oblique  ridges  of  roofs.  A 
coarse  kind  called  pan-tiles,  the  surface  of  which  is  a 
curve  of  contrary  flexure,  is  employed  for  the  covering 
of  sheds  and  other  roofs  of  small  elevation.  Plain  tiles 
of  two  diflerenl  sizes  are  employed  tor  paving,  and  the 
larger  of  the  two  is  1 foot  square,  and  1}  inch  (hick. 

Slate  is  a species  of  stone  of  a blue  ur  purple  colour,  SUtes. 
which  IS  split  in  lamineof  small  thickness  and  of  various 
sizes,  from  1 foot  square  to  3}  feet  long  and  2}  feet 
wide  When  employed  for  the  cover  nf  a roof,  they  are 
placed  over  a bed  of  flat  bosids,  and  are  kept  in  their 
places  by  copper  nails  passing  through  holes  drilled  for 
the  purpose.  Next  to  copper  and  lead,  they  form  the 
most  durable  cover  for  roots ; but,  in  this  situation,  they 
should  be  of  a kind  which  will  not  readily  imbibe  u ater, 
because  the  water  rots  the  boards  under  them.  Slates 
are  also  employed  for  paving. 

Lime  is  formed  from  limestone  or  dmlk,  by  exposing  Uair,  mow 
those  materials  to  a red-heat  in  kilins  when  the  carbonic 
acid  is  drawn  off  and  the  lime  remains  pure.  Upon  *“  ' 
being  welted  it  readily  falls  to  powder ; this  is  pa.ssed 
through  a sieve  or  screen  of  wire,  and  (he  finer  {Kirt 
l>eing  mixed  with  sand  and  water,  constitutes  the  mortar 
employed  in  building,  which  becomes  hard  by  exposure 
to  the  air.  When  the  mortar  is  made  sufficiently  fluid 
to  penetrate  the  maleriaU  which  it  is  to  untie  lugclher,  it 
is  called  grout.  Tlie  sand,  which  is  a crystallization  of 
vilrifiable  earth  in  small  particles,  should  be  obtained 
fiom  natural  beds  in  tbe  earth,  or  from  the  bed  of  a 
river ; it  must  be  free  from  clay  or  mud,  and  the  particles 
should  bo  bounded  by  angular  surfaces.  When  works 
are  to  be  under  water,  a tUffrrenl  sort  is  required,  and 
that  called  Parkrrt  erme/U  seems  to  answer  the  purpose 
best,  as  it  hardens  quickly  both  in  air  and  water ; it  is 
obtained  by  burning  a sort  of  limestone  found  in  the 
Isle  of  Shrppcy. 

Oak  is  used  in  building  for  beams  and  joists,  for  door  Osk. 
and  window-frames  and,  when  cut  in  planks,  for  stairs 
and  lining  the  sides  of  rooms ; and  on  account  of  its 
strength  and  durability,  it  is  preferable  to  every  other 
kind  of  timber ; but  its  most  important  application  is  in 
ship  building.  The  name  oftroi/iscof  is  given  to  a sort 
of  oak  imported  from  Holland ; this  is  softer  than  com- 
mon oak,  but  it  is  less  liable  to  warp  and  split.  Another 
kind  of  oak,  called  dapboartl,  is  imported  from  Norway ; 
but  both  nf  these  kinds  are  less  used  in  England  now 
than  formerly.  In  the  choice  of  oak  trees,  those  (be 
Ininka  of  which  are  most  even  should  be  preferred,  aa 
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sweUio^  in  the  trunk  are  symptoms  of  decny ; when 
cut  down,  the  bark  is  taken  off.  and  the  tree  laid  for 
some  time  in  water,  to  season,  before  it  is  squared  and 
cut  up. 

Three  kinds  of  hr  wood  are  chiefly  used  in  buildinff ; 
one,  called  tlie  yellow  hr,  which  comes  from  Scotland, 
Norway,  and  the  shores  of  the  Baltic ; the  second,  called 
spruce  hr,  is  a native  of  Denmark  and  Norway,  but  it 
also  grows  in  the  lllgfilauds  of  Scotland  ; and  the  third 
is  the  American  pine.  The  best  hrs  which  are  brought 
to  England  are  those  of  Riga,  Memel,  and  Danutic; 
and  the  deals,  or  wood  of  the  hr>tre«  cut  into  planks, 
arc  imported  from  Norway,  Dantzic,  and  SL  Petersburg. 
This  kind  of  limber  is  used  to  a great  extent  for  jierti- 
tions,  for  lining  the  2>ides  of  rooms,  for  doors,  windows, 
and  the  like. 

Other  timbers  occasionally  used  in  England  are  ma- 
hogany, a wood  from  the  West  ludies,  which  takes  a 
hoe  polish,  and  is  chiefly  employed  fW  fumilure.  but, 
sometimes,  for  doors,  raiU,  and  the  like.  Walnut,  which 
is  used  for  cabinet-work  and  gun-stocka.  Chestnut,  a 
wood  much  resembling  nak,  and  employed  for  turnery 
ware  and  for  vessels  to  hold  water.  Ash,  which  is 
tough  and  strong,  but  decays  when  exposed  to  the  air. 
Elm  and  beech,  which  may  be  employed  forpiles  if  they 
remain  constantly  under  water.  Sundry  other  English 
woods  might  be  enumerated  as  applicable  to  many 
useful  purposes,  and  their  growth,  on  tins  account,  is 
deserving  of  encouragemenL 

Ca.st*iron  is  now  much  in  use  fur  building,  particu- 
larly for  roofs  of  houses,  bridges,  railings,  and  the  like ; 
but,  in  works  of  magnitude,  the  changes  it  undergoes 
from  variations  in  the  temperature  of  the  air  are  so  con- 
siderable as  to  be  very  detrimental  to  the  stability  of  the 
edihee.  and  render  great  precautions  necessary  to  pre* 
vent  accidents:  it  is  also  much  subject  to  decomposi- 
tion by  the  air,  and  must  be  preserved  by  varnish  or 
paint 

Wrnught-iron  is  employed  for  bars,  hinges,  bolts, 
screws,  and  many  other  purposes,  in  which  its  tenacity 
renders  it  most  useful ; but  it  is  evident  that  its  good 
qualities  must  depend  upon  its  being  well  forged. 

Copper  is  employed  in  the  formation  of  cramps  for 
stonework,  because  it  resists  the  action  of  air  better 
than  iron.  When  alloyed  with  a quantity  of  r nc  equal 
to  one-third  of  its  wei^t,  it  forms  I rasa,  which  is  used 
for  the  handles  of  doors,  locks,  drawers,  Sic. : if  the 
quantity  of  zinc  is  only  from  one-flfth  to  one-tenth  of 
the  copper,  the  mixture  forms  bronze  or  bell-metal, 
which  is  used  for  statues,  bells,  cannon,  &e.  Cupper  in 
the  form  of  sheets  is  a very  durable  covering  for  the 
roofs  of  buildiugs,  to  which  purpose  it  is  frequently 
applied. 

Lead,  when  reduced  to  the  fhrm  of  sheets,  is,  also, 
much  used  aa  a covering  for  buildings,  and  as  a lining 
fur  cisterns,  and  is  bent  or  cast  in  the  form  of  pipes  for 
the  conveyance  of  water.  It  is  not  much  corroded  by 
the  action  of  the  air,  and  it  is  not  at  all  altered  by  pure 
water,  hut  if  the  water  contains  any  saline  particles,  a 
crust  is  fonned  on  the  surl'acc  of  the  lead  exposed  to  it. 
The  sJieet-lead  is  either  cast  at  once  of  the  required 
thickness,  or,  after  casting,  reduced  by  pressure  between 
rollers;  and  the  latter  kind,  which  is  called  milled  lead, 
is  now  generally  preferred.  Fora  more  detailed  accoont 
of  the  materials  employed  in  building,  see  Gwilt’a 
RttdtmerU*  of  ArtKUecturt, 

TOJU  V 


CHAPTER  XII.  Part  IV. 

Practice  of  Building, 

The  foundations  of  a building  should  be  laid  upon  a Precaationt 
bed  of  great  solidity,  and  if  the  natural  ground  is  not 
sufficiently  firm,  artificial  means  must  be  employed  to  ’ 

make  it  so.  If  the  building  is  to  be  raised  on  a rock, 
it  will  be  necessary  to  a.scertain  whether  there  are  any 
cavities  below  the  surface  which  may  render  it  itica|>a- 
ble  of  supporting  the  wei>;ht  of  the  walls  ; if  so,  piers 
must  be  built  in  the  cavities,  and  archev  turned  between 
them  to  increase  its  strength  ; and,  before  the  founda- 
tions are  laid,  the  surface  of  the  rock  must  be  rendered 
rough,  if  not  so  naturally,  in  order  that  the  mortar  may 
insinuate  itself,  and  unite  the  rock  with  the  masonry 
placed  u[>on  it. 

Gravel  affords  a support  nearly  equal  to  rock,  and  it  oa  frank 
may  be  built  upon  with  safety.  If  cellars,  vaults,  or 
other  subterranean  aparlmenLs  are  to  l>e  fnrmeii,  the 
whole  interior  below  ground  must  be  excavalerl  ; but, 
if  not,  trencliea  only  arc  dug  where  the  walls,  lx»th  inte- 
rior and  exterior,  are  to  be  built ; the  bottoms  of  these 
trenches  are  to  be  itt  one  horizontal  plane,  unless  the  sur- 
face of  the  ground  be  considerably  inclined  to  the  hori- 
zon, in  which  case  they  must  be  formed  in  poKious,  with 
horizontal  beds  like  steps,  one  lower  than  aivoiher. 

Vitruvius  aiKl  Palladio  recommend  that  the  breadth 
of  the  foundation  at  bottom  should  be  equal  to  double 
its  breadth  at  the  level  of  the  ground  ; in  miHlern  prac- 
tice the  difference  between  the  two  is  not  so  great,  but 
it  is  evident  that  this  must  depend  on  the  height  of  the 
edifice  and  the  quality  of  the  ground.  'Hie  depth  of  the 
foumlation  is  also  variable,  but,  generally,  one-sixth  of 
the  height  of  the  edifice. 

in  good  ground,  sleepers  are  laid  two  feet  asunder 
across  the  trench;  the  intervals pre filled  with  dry  stone, 
and,  over  thesr,  is  a floor  of  planks  in  the  tlireclioii  of 
the  trench.  Upon  this  the  first  courses  of  stone  are 
laid,  witliout  mortar,  because  the  lime  will  corrode  the 
wood  ; but  the  next  courses,  whether  of  stone  or  brick, 
should  be  disposed  with  regularity  and  well  bonded 
tcqirether.  Whaicver  precautions  are  usotl  with  the  foun- 
dations of  the  outer  walls,  the  same  ^brndd  be  used  with 
those  of  the  interior  walls,  that  they  may  all  settle 
equably;  and,  for  the  same  reason,  the  foundations 
should  all  be  executed  at  the  same  time. 

In  building  upon  clay,  the  best  mcliiod  is  to  level  it  on  cUy, 
and  lay  down  a horizontal  grating  of  timber  rather 
broader  than  the  intended  foundation  ; the  intervals  may 
then  be  filled  with  bricks,  tnorlur,  and  the  like,  over 
which  boards  may  be  placed  and  nailed  to  the  grating. 

The  walls  are.  aiterwaid.  to  be  raised  above  the  boarding 
as  before. 

When  a substratum  consists  of  sand,  common  earth,  oe  Mad,  er 
or  marsh,  it  will  be  necessary  to  drive  piles  vertically 
into  it  till  they  reach  the  solid  ground ; their  tops  are 
then  cut  off  iu  a horizontal  plane,  and  on  them  is  laid  a 
grating  of  timber  ns  before,  above  which  the  edifice  is 
raised.  Where  the  substratum  is  marshy,  or  otherwise 
defective,  and  a great  weight  is  to  be  supported  on 
columns,  the  following  metfiod  has  been  adopted.  A 
bole  was  dug  at  the  place  where  tlie  column  was  to 
Bland,  and,  into  it,  a quantity  of  gravel  was  thrown  to 
the  depth  of  three  feet ; on  this  was  laid  a block  of  solid 
stone,  which  served  to  support  a pedenial  of  brickwork, 
the  upper  surface  of  which  was  on  the  level  of  the  ground, 
aad  the  column  was  placed  above  the  whole. 
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The  foundation  walls  at  the  anf^les  ofbuildin^  should 
be  thicker  than  in  other  parts,  and  additional  precau* 
lions  should  (here  be  taken  to  render  the  bearing  secure, 
because  a failtire  would  be  attended  with  more  serious 
consequences  at  the  ati^es  than  elsewhere.  An  interest* 
ing  account  of  the  means  taken  by  Sir  Christopher  Wren 
to  secure  one  of  the  angles  of  St.  Paul’s  Cathedral  is 
given  in  tlie  Parentalia. 

Foundations  may  be  laid  in  water  by  throwing  into  it 
stones  and  cement,  in  suoceasive  beds,  with  a slope  on 
each  side,  the  base  of  which  is  equal  to  its  height,  till  (he 
moss  rises  above  (he  surface  of  the  water ; and,  in  this 
manner,  the  Breakwater,  at  Plymouth,  was  formed.  Fre* 
quenlly,  in  building  the  piers  of  bridges,  caissons  or 
cnfler.s  of  wood  are  moored  over  Uie  place  where  the 
pier  is  to  stand  ; the  building  is  begun  within  the 
caisson,  and  the  weight  of  the  tnuterial  causes  the  latter 
to  sink  on  the  ^pot  prepared  for  il  by  levelling  the  bed 
of  (he  river.  When  the  work  has  been  raised  above  the 
level  of  the  water,  the  sides  of  (he  caisson  are  removed 
and  the  piers  remain.  But  the  most  secure  way  is  to 
enclose  a certain  part  of  the  river  within  a colfer-dam 
formed  by  double-sheel-piling : the  space  between  the 
rows  of  piling  is  filled  up  with  bricks  or  some  other  ma- 
terial, and  the  whole  rendered  water*(ighl ; (hen,  (lie 
water  being  thrown  fn>m  the  interior  by  engines,  the 
work  tnay  be  cffi’ctcd  as  on  dry  land. 

After  the  fuuiicialiuns  have  Wen  established,  the  walU 
should  be  raised  above  (hem,  in  vertical  positions,  by 
which  alone  they  can  have  the  required  atability  ; their 
thickness,  however,  should  diminish  upward,  both  from 
motives  of  economy  and  to  lessen  the  pressure  on  (he 
parts  below.  No  part  of  (he  wall  should  have  a false 
bearing ; a pier,  fur  example,  should  never  be  placed 
over  an  aperture,  and,  moreover,  vertically  under  the 
windows  or  other  apertures;  inverted  arches  should  be 
formed  below  the  grouiid,  in  order  that  the  pressure  of 
the  walk  on  the  gnmnd  immediately  under  them  may 
be  dimii'ished  by  throwing  some  of  it  on  the  intermediate 
parts. 

The  lower  courses  of  masonry  in  a stone  wall  should 
coiistst  of  large,  rectangular  blocks,  each  of  which 
should,  if  possible,  extend  quite  through  the  thickness 
of  the  wall  ; or,  if  stouea  of  sulficieiil  length  cannot 
be  obuiiietl.  they  should  be  placed  so  that  their 
lonf^  and  short  sides  should  be  presented  alternately 
to  the  trout;  and  the  vertical  line  of  junction  of  every 
two  stones  in  one  course  should  fidi  over  the  middle  of 
a stone  in  the  next  tower  course.  Tliis  is  called  brrak- 
tag  joint,  and  it  gives  a belter  union  to  the  whole  system 
of  masonry  in  the  building 

lltal  which  is  known  by  the  nantc  of  En^Uth  bond, 
and  was  formerly  much  used  in  this  Country,  consists 
in  disposing  the  bricks  so  that  those  in  the  alternate 
courses  have  their  longest  sides  parallel,  and,  in  the 
inteniieiliate  ones,  perpendicular  to  the  front  of  the  wall; 
all  the  bricks  have  their  broadest  faces  placed  horizon- 
tolly,  and  by  these  dispositions  it  w as  intended  to  bind  the 
materials  well  ogether  in  the  directions  of  the  length, 
breadth,  and  height  of  the  building.  But  the  method  now 
employed,  which  is  called  Flemish  bond,  consists  in 
placing  them  in  horizontal  courses,  with  the  largest  sur- 
face downwards  as  before ; but  in  each  course,  on  both 
faces  of  the  w all,  the  bricks  have  their  lengths  alternately 
coincident  with  ami  lurrpendicularto  the  face,  and  are  so 
arranged  that  in  otic  laec,  the  headers,  or  those  the  ends  of 
which  arc  presented  to  the  front,  are  opposed  in  the  other 


face  to  the  strdchers,  or  those  the  long  aides  of  which  are  Pirt  IV. 
in  front ; the  intervals  are  filled  with  whole  or  portions 
of  bricks  according  to  circumstances.  A simitar  arrange- 
ment takes  place  in  the  different  courses,  and  care  is 
taken  to  break  joint  in  all  cases.  It  is  evident  that  the 
method  wbloh  ulfords  the  greatest  number  of  bricks,  the 
lengths  of  which  are  in  the  direction  of  the  length  of  the 
wall,  will  form  the  best  bond  longitudinally,  and  that 
which  affords  the  greatest  number,  the  lengths  of  which 
coincide  with  the  tJucknessof  the  wall,  will  form  the  best 
bond  in  that  direction : and  it  may  easily  be  shown  that 
the  demish  bond  has  (he  advantage  in  the  former  case, 
and  the  Kngtish  bond  in  the  latter. 

The  thickness  of  brick  walls  is  made  to  depend  chiefly  Str««ifU>  of 
upon  ihcir  height  j but.  where  they  have  only  to  bus- 
tain  their  own  weight  vertically,  less  will  suffice  than 
when  they  have  to  support  arches  or  roofs  which  may 
exert  a lateral  thrust.  The  angles  at  which  two  walls 
unite  should  be  well  strengthened,  and,  in  rubble  work, 
those  parts  should  l>e  formed  of  squared  stone  (n  order 
to  give  beauty  and  firmness  to  the  building 

Wbeti  the  walls  are  high,  the  thickness  upward  is 
usually  diminished  at  intervals  by  offsets  like  steps;  in 
houses,  this  is  usually  done  on  the  interior  face  only,  but 
it  would  be  better  to  have  il  done  both  on  the  interior 
and  exterior  faces,  and,  to  avoid  any  inelegance  of 
appearance,  in  the  latter  siluatiun  It  may  be  concealed 
by  ornameiita. 

Beams  of  timber  are  placed  longitudinally,  at  inter-  Bond  tlrs* 
vain,  either  in  the  centre  of  the  wall  or  close  to  its  bm. 
interior  surface  ; the  former  situation  seems  the  most 
proper  for  increasing  the  tenacity  of  the  brickwork, 
hut  the  latter  is  more  convenient  when  the  apartments 
are  to  be  lined  with  wood.  In  the  other  ca.se,  wooden 
plugs  must  be  inserted  in  the  walls,  in  proper  places, 
tliat  to  these  the  wainscotting  may  be  nailed. 

The  construction  of  simple  arches  having  been  suffi- 
ciently described  under  BaiDas,  in  our  MisceUaneous 
Ditision,  it  will  be  only  necessary  here  to  add  u short 
account  of  some  other  kinds  of  vaults  which  are  occa- 
sionally employed  in  edifices,  and  chieffy  in  parts  below 
tlic  level  of  the  ground. 

Groined  vaults  may  be  imagined  to  be  produced  by  arofnad 
the  hemicylindrical  vaults  covering  two  galleries  which  'suits, 
cross  each  other  at  right  angles ; and,  if  both  are  of 
iNpial  magnitude,  (he  curved  sides  of  (he  vaults  will 
form,  by  their  intersections,  four  elliptical  ridges,  which 
converge  lu  a point  over  the  centre  of  the  s<]uare  made 
where  the  galleries  meet  each  other. 

It  is  evident  that  in  the  ordinary  way  of  building  thia 
kind  of  vault,  it  is  supported  entirely  by  the  intersec- 
tions of  the  courses  of  masonry  in  the  lateral  vaults,  and 
(hat  these  intersections  form  ribs  winch  rest  on  the 
four  angles  of  the  walls  or  piers  ; the  dimensions  of  (he 
ribs  are  limited  by  the  thickness  of  those  vaults,  which 
cannot  be  considerable,  and  their  strength  is  diminished 
by  the  oblique  manner  in  which  (he  stones  or  bricks 
are  cut  at  the  salient  angles  of  (he  rib.s.  Hence  this 
species  of  vault  seems  to  be  the  weakest  of  all  eover- 
itigs,  and  ought,  of  course,  to  be  employed  only  where 
there  is  a necessity  of  having  both  direct  and  lateral 
communications  through  the  interior  of  a building. 

To  procure  additional  strength  in  this  kind  of  vault-  Improied 
ing.  Mr.  Tappen  proposes  to  cut  off*  the  salient  angles  iroinad 
of  the  piers  in  vertical  planes  parallel  to  the  dingmiala 
of  (he  vault,  and  to  raise  from  tlie  (ups  of  the  piers  two 
diagonal  ribs  equal  in  breadth  to  the  oblique  face  thus 
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Archiiec*  formed  on  Ihe  pier,  and  of  any  convenient  thickness; 

the  lateral  arches  which,  in  this  construction,  arc  smaller 
' than  those  of  the  common  j^roined  vault,  are  united  with, 
and  borne  by  the  ribs,  and  the  latter,  instead  of  bein^ 
the  weakest  part  of  the  vault,  may  be  now  as  strong  as 
tlie  rest.  The  extremities  of  the  arches  between  tiie  ribs 
are  made  to  meet  the  sides  of  the  latter,  at  four  inches 
from  their  faces,  by  which  means  Uie  oblique  cutting  of 
the  bricks  at  the  angles  is  avoided. 

As  the  area  of  a transverse  section  of  these  diagonal 
ribs  may  be  ea>ily  made  two.  or  even  three  times  as 
great  as  that  of  the  intersection  of  the  lateral  arches  of 
the  common  groined  vault;  it  is  evident  that  the  strength 
of  the  vault  proposed  by  Mr.  Tappen  may  be  made  to 
excee<l  that  of  the  other  in  the  same  proportion.  We 
may  add  that  the  new  methml  presents  greater  facility 
of  construction  than  the  old,  and  it  is  probable  that  the 
vault  is  not  inferior,  in  power  of  supporting  weights, 
to  that  the  form  of  which  is  hcmicylindrical. 

Where  an  extensive  area  is  covered  with  a ceiling  of 
stone  or  brickwork,  a system  of  groined  arches  becomes 
absolutely  neces.sury;  these  must  be  supported  on  piers, 
and  in  order  lu  allurd  more  room  and  take  off  ihe  corners, 
whidi  are  liable  to  be  destroyed  hy  accidents,  the  piers 
should  be  of  an  octangular  form  : vast  ranges  of  arcades 
thus  termed  and  supported  are  to  be  seen  in  the  sub- 
terranean part-s  of  the  warehouses  at  (he  London  Docks. 
Cloister.  A diderent  kind  of  groined  vault  has  been  ft>rmed  by 
«a«tis.  four  portions  of  cylinders  rising  from  a square  base, 
joined  together  in  four  ridges  salient  towards  the  exte- 
rior, an<l  meeting  at  the  apex  of  the  vault : this,  which 
is  called  a cloister-vault,  was  employed  in  Gothic  and 
Saracenic  Architecture;  and  (he  dome  of  (he  Cathedral 
at  Florence  U formed  on  the  same  principle,  but  the 
cylindrical  portions  are  raised  on  the  sides  of  an  oc(a« 
gonal  base. 

Tniwprt-  When  a superstructure  is  to  he  raised  over  the  ren- 
Tt«lu.  trant  angle  between  two  walls  which  meet  each  other,  a 
vault  in  the  form  of  a portion  of  a cone  is  constructed 
for  its  support;  the  vertex  is  placed  in  the  line  of  inter- 
section, and  the  semicircular  base  of  the  half-cone  is  in 
a vertical  plane  passing  through  the  outward  extremities 
of  the  walls.  These  are  colled  trumpet  vaults,  and  they 
were  formerly  constructed  for  the  support  of  buildings 
over  the  rentraul  angles  formed  between  the  faces  of  a 
bridge  and  Us  projecting  piers.  Vaults  of  this  kind, 
but  of  an  elliptical  fnnn,  are  nuK'h  more  appropriately 
employed  iu  supporting  the  landing-places  on  (he 
winding  stairs,  at  some  of  the  warchuui^s  before  men. 
tioned. 

-Subtliiy  of  Domes  are  most  conveniently  cnnstrucled  on  circtilar 
donei.  bases,  for  then  their  vertical  pressure  is  equally  sup. 

porte<l  at  every  point,  and  the  voussoirs  in  each  hori- 
zontal course  are  alt  of  the  same  form  and  equal  mag- 
nitudv.  A dume,  having  alt  its  parts  in  perfect  equili- 
brium, might  be  constniL-led  by  giving  such  a form  to 
its  vertical  section,  that  the  vertical  weight  of  a stone 
in  anyone  horizontal  course,  combined  with  the  oblique 
pressure  of  all  above,  may  produce  a force  acting  in  (he 
direction  of  the  next  course  below  ; hut  a dome  of  this 
form  would  be  one  of  the  weakest,  as  w ell  as  the  least 
elegant,  whereas,  if  the  curs  e line  formed  by  the  vertical 
section  were  made  to  tall  between  the  axis  and  (he 
curve  of  equilibration,  the  pressure  of  the  upper  hr>r>»m- 
tal  courses  would  tend  to  force  the  lower  courses  towards 
the  axis;  this  taking  place  equally  round  all  the  circum- 
ference of  any  horizontal  course,  the  effect  w ould  be  to 


keep  all  the  stones  in  that  course  more  firmly  together  Partrv. 
than  if  such  pressure  had  not  existed.  All  dr>mes  hi- 
therto  constructed  have  this  cbaructer,  but  the  cone 
between  the  two  domes  at  the  Cathedral  of  St.  Paul  pos 
sesses  it  in  a greater  degree  than  any,  the  forms  of  wliich 
are  convex  towards  the  exterior ; they  exert,  however, 
ouusiderable  thrust  horizontally  round  the  base,  and, 
hence,  it  has  been  found  necessary  to  strengthen  them 
by  iron  hoops,  as  we  have  stated,  in  speaking  of  the 
domes  of  St.  Peter's  and  St.  Punra. 

When  a dome  is  (u  be  raised  over  a space  en- 
closed by  four  wails  ut  right  angles  to  each  other,  the 
rcnlnml  angles  of  the  walls  are  filled  up  by  pendenlives, 
as  formerly  described,  the  surfaces  of  which  coincide  with 
that  of  a spherical  zone  inscribed  between  the  walls; 
the  tops  of  these  peitdentives  form  a horizontMl  circle, 
upon  which  either  the  dome  Itself,  or  the  cylindrical  wall 
which  is  to  support  it,  is  erccietl. 

Domes  of  timber  are  generally  constructed  on  the 
same  principle  as  (russetl  roofs,  and  the  curved  ribs  are 
disposed  in  vertical  planes  passing  through  the  axis.  The 
boldest  piece  of  carpentry  known  waN  the  old  dome  of 
the  Halle  du  Bled,  at  Paris,  the  form  of  which  was  hemi- 
spherical and  its  diameter  2d0  feet ; each  rib  wn<*  formed 
of  planks  9 feet  long,  13  inches  thick,  and  3 inches 
broad,  placed  three  together  in  (lie  direction  of  their 
breadth,  and  connected  hurizontally  at  different  distances 
by  purlines  and  iron  straps,  which  formed  hoo]>s  (u  the 
whole.  This  roof  was  destroyed  by  fire,  and  it  has  been 
since  replaced  by  a dome  of  iron,  of  which  each  rib  is 
composed  of  frames  disposed  in  a vertical  pUne,  and 
every  two  coonecteti  together  by  simple  bars;  the  whole 
is  covered  with  sheet  copper. 


CHAPTER  Xni 

jifodem  ArchiUclure  in  the  Eeut. 

Little  account  of  the  Architecture  of  the  Ka.st  will  be 
required,  it  is  not  probable  that  Asiatic  buildings  will 
afford  many  subjects  for  imitation  in  the  Western  N\'orid  ; 
partly  from  the  difference  of  cliroale,  Imt  chiefly  from  the 
differences  in  the  manners  and  customs  of  the  people; 
and,  perhaps,  copies  of  them  will  never  be  executed  in 
Europe,  except  to  gratify  (he  fiindes  of  amateurs.  The 
taste  which  can  be  pleased  with  an  imitation,  in  plaster, 
of  (he  massive  edifices  of  Egypt,  may  lea<l  some  one  to 
erect  a cottage  resembling  a Turkish  }ilusque,  or  a 
Chinese  Pagoda.  * 

From  Ihe  time  that  the  Empire  of  the  Sr^raeens  waa 
at  its  height,  to  Ihisday,  a style  of  Architecture,  similar 
to  that  which  we  find  in  the  Mosque  at  Cordova,  and 
in  (he  Alhamra,  has  prevailed  In  the  edifices  of  the 
Mohammedans.  These  are  generally  covered  by  cupolas, 
and  at  the  angles  are  slender  minarets  or  turrets,  from 
the  tO|»s  uf  which,  when  the  building  ts  appntprialed  to 
lleligiouN  pur|)oscs,  the  Imaunis  call  the  Faithful  to  their 
devotions.  'Hte  Mosque  erected  at  Constantinople,  by  Morque  of 
Sultan  Achmet,  in  1610,  may,  perhaps,  lie  considered 
as  the  best  specimen  of  the  Mohammeiiaii  Religious 
edifices  of  comparatively  recent  date : in  its  plan,  it  bears 
c«>n>klerable  resemblance  to  the  Basilican  Churches  of 
Constantine,  and  its  roof  is  evidently  copied  from  that 
ufSaiicta  Sophia. 
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Archil*^  The  whole  buililin^  it  formed  on  a rectanjrulAr  pl*n« 
lurv.  ioii^9t  aide  of  which  ia  270  feel,  Ua  shortest  I5& 

feet,  and  the  height  of  the  containing  wall*  37  feet.  It 
is  divided  into  two  e^jual  square^,  of  which  the  fir*t. 
within  the  entrance,  i*  a court  open  to  the  sky,  in  the 
centre,  but  surmunded  by  a covered  corridor,  with 
arcatle*  towards  the  interior,  and  in  the  roof  of  the  cor> 
ridor  on  each  side  of  the  quadrangle  are  eight  small, 
hemispherical  domes,  llie  second  quadrangle  constitutes 
the  b^y  of  the  building ; about  its  centre  are  four 
piers,  disposed  at  the  angles  of  a square  of  GO  feet,  and 
supporting  semicircular  arches  with  pendentive* ; upon 
the  lops  of  these  tsa  cylindrical  wall  perforated  by  semi- 
circular-headed apertures,  for  the  a<)niiH>ioa  of  light ; 
and  above  the  wall  is  the  great  donie,  the  e&leriur  sur- 
face of  which  has  the  figure  of  a bell,  and  w hose  height, 
from  the  pavement  ol  (he  building  to  its  vertex,  is  S2 
feet.  Between  the  four  piers,  arc  farmed  segntcntal  re- 
cesses, which  are  covered  by  half-domes,  the  crie.vn*  of 
which  are  on  a level  with  the  base  of  the  latnbour  under  the 
central  dome.  In  each  of  the  angle*  furme<)  by  (he  four 
recesses  is  raised  a slender.  ocUigonal  turret  to  the  height 
of  70  feet ; ami  at  each  of  the  four  angles  of  the  pans!-* 
leUigram  enclosing  the  whole  Mosque,  and  in  the  middle 
of  each  of  the  long  faces,  is  raised  a minaret  120  feet 
liigh;  it  stand*  upon  a square  pedestal,  and  is  divided 
by  two  small  platloivns  into  three  cylindrical  portions,  of 
diflervnt  diameter*,  and  above  (he  uppermost  of  these 
is  a spire  which  crown*  (he  wh<  le.  The  pavement  of 
the  Mosque  is  elevated  8 feet  above  the  grouird,  and 
there  ia  an  ascent  by  steps  to  the  entrance  doorway, 
which  ia  crowned  by  on  arch  of  contrary  flexure. 

An  impooing  edect  ia  produced  in  (he  interior  of 
building*  of  this  kind  by  the  tier*  of  vaults,  which 
rise  above  each  other  within  one  great  concave  sur- 
face, and  are  covered  with  the  utmost  profusion  of 
arabeMjue  ornament ; and,  on  the  exteriur,  the  light 
minarets  present  a pleasing  contrast  to  (he  large  mass 
forme<l  by  the  pile  of  domes  over  the  ceutre  of  the 
edifice. 

Civil  edi-  TheTurki.shdwelling-houses.in  towns, are  loAy  build- 

fico  of  (bt  of  several  t>torie*,  crowned  by  Kloping  roofs  with 

Turks.  pnijccling  eaves,  and  have  very  much  the  appear- 

ance of  (he  house*  in  Italy.  Some  ar\*  built  entirely  of 
limber,  with  verandas  in  front,  and  others  have  the  lower 
parts  of  brick,  and  U>e  upper  of  wood ; tiio  rmrf*  are 
covered  with  tiles. 

Tariiiili  Kli^nt  specimens  ofTurkish  Architecture  are  seen 

FsaatiiBL  in  sriine  of  Uie  Fountains  at  Constantinople ; one  of 
the  finest  i*  of  a square  figure  on  tlie  plan,  and  is 
flanked  by  four  tower*,  each  of  which  presents  three 
sides  of  a hex»g^  towards  llie  exterior,  and  is  ornu- 
mented  with  column*  at  the  angles.  At  the  top  of  the 
building  is  a broad  entablature,  with  a great  projecting 
roof,  (he  angles  of  w hich  are  cut  to  correspond  with  the 
forms  of  the  towers  and  columns.  Above  (he  centre  of 
die  roof,  and  over  each  tower,  is  a polygonal  tambour 
covered  with  a cupola,  and  terminated  by  a siuall  gill 
spire.  The  doorway  i»  crowned  by  a pointed  arch,  above 
which  is  an  inscription  in  gill  letters ; and  the  entabla- 
ture L*  highly  enriched  with  denlels  and  diamond 
figures  in  relief. 

In  the  laqode  of  the  Khan  at  Damascus  is  a pointed 
urch  with  three  polygonal  columns  on  ewch  side;  (he 
shaft*  of  these  are  crossed  by  zig-zag  grooves,  and  the 
capitaU,  which  are  very  tall,  are  omumented  with  lung, 
pointed  leaves,  like  tiimie  on  some  of  the  Egyptian  co- 


lumns, On  each  aide,  are  niches  with  trefoil  heads,  and  P*rt  IV. 
above  these,  are  small  circular  wirtdows  •nriched  with 
or-iianreiil*.  Over  the  door  is  a flat,  segmetilal  arch,  ^ 
and  above  ihi*  ia  a perforation  of  n similar  form,  but 
inverted.  Between  the  horizontal  Hiring  above  the  dojr 
and  the  soffit  of  the  arch  is  a motuiic-work,  represent- 
ing  the  interior  of  a dome.  The  oblique  faces  of  the 
vouHsoirs,  instead  of  being  planes  tending  to  the  centre 
nf  the  arch,  as  is  universally  the  practice  in  Europe,  are 
cut  in  mouldings  fimning  deep  notches  and  higfi  pro- 
jections, which  are  fitti-d  to  corresponding  projections 
and  notches  in  the  contiguous  vousooirs.  lliis  practice, 
which  is  very  common  in  the  Ka*t.  and  seems  to  have 
been  Imrruwed  from  the  ancient  Arabian  Architecture, 
has,  no  doubt,  arisen  frtmi  a desire  effectually  to  pre- 
vent the  voustwdre  fnun  getting  out  of  their  places.  In 
Europe,  Ireller  notions  arc  entertained  of  the  stability 
of  the  arch,  an  U in  our  buildings,  the  mutual  pressures 
of  the  great  blocks  of  f>tone  we  employ  would  pre- 
sently cause  (he  d.-struetkm  of  all  such  mouldings. 

The  modern  Palace*  of  Pernia  are  rectangular  build-  Persisn 
ing*  with  fiat,  projecting  roofs,  and,  in  general,  they  have  taiWist*. 
few  prelensiottH  to  elegance  of  design.  In  the  centre  is 
a lofty  hall,  open  in  front,  and  its  roof,  which  constitutes 
part  of  the  general  niof  of  the  edifice,  is  su|)poited  by 
wooden  pillar*  of  square  or  octangular  form*,  |»ainted 
and  gill,  and  with  capital*  refembiing  inverteci  fru*t% 
of  pyramiiU.  The  dwelling  apartments  are  on  each  .*kle 
of  the  hall;  on  the  wings  are  rooms  for  servants,  aud 
forlhe  reception  of  baggage,  and  the  entrances,  windows, 
and  other  njicrtures  are.  generally,  covered  with  pointed 
arches  in  (he  Gothic  *t)le.  This  feature  seem*  now  to 
prevail,  in  (he  Ea.*t.  to  a*  great  an  extent  a*  it  once  pre- 
vailed in  Eurape;  and  with  similar  modifications,  being 
composed  of  two  simple  arcs  of  circles,  or  tw  o curves  of 
contrary  flexure,  and,  frequently,  having  the  sides  cut 
to  funii  several  cusps  towards  the  centre. 

Tlie  houses  of  the  common  people  are.  generally, 
square,  built  of  stones  or  sun-rlried  bricks,  with  flat 
roofs  of  timber,  where  that  material  i*  sulBcientiy 
abundant;  but  where  it  i*  not,  the  roofs  are  formed  by 
small  brick  dome*,  which  caun;  a viiluge  to  appear,  at 
a little  disUoce,  like  a cluster  of  bee-liivcs. 

According  to  M.  Tuurtiefort,  the  Caravanserais  or 
places  for  the  public  reception  of  travellers,  consist  of  a 
number  of  apartment*,  each  about  8 feet  stpiare,  with 
vaulted  roofs,  surrounding  a great  quadrangular  enclo- 
sure, and  elevated  aliout  4 or  5 feet  above  its  level. 

The  chamber*  are  without  windows,  and  receive  their 
light  only  from  the  door.  In  front  cd* each,  in  the  inte- 
rior of  the  court,  is  a small  vestibule,  about  4 or  b feet 
deep,  of  the  same  breadth  as  the  chamber,  and  having 
a chimney  on  one  side;  and,  again,  in  front  of  these 
vestibules,  is  a general  corridor,  l»efurewrhich  the  horses 
are  kept.  The  cetitre  of  the  court  is  occupied  by  a cis- 
tern of  water,  sunk  in  (he  ground. 

The  reign  of  (he  Emperor  Akbur,  in  the  XVIth  cen-  Buildiap  ia 
tury,  is  nn  Epoch  from  which  may  be  dated  the  crcc-  l«*dis. 
tioii  of  several  splendid  Palace*  and  ileligious  edifices, 
which  yet  remain  as  monuments  of  the  wealth  and  public 
spirit  of  that  Monarch.  The  Palace  in  theCityof.Xgra 
is  situated  in  the  middle  ofa  large  urea,  surrounded  by 
colonnades,  and  having  six  entrances  adorned  with  us 
many  Triumphal  Arches.  In  front  nf  the  princijiul 
building  are  (wo  Grand  Galleries,  ornamented  with  co- 
lumns of  white  marble,  with  ba*es  of  blue  granite,  and 
capitals  of  yellow  mica,  und,  about  It,  are  seven  smaller 
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An:hii«e.  Palftcen.  Near  this  stands  th«  Mosque  of  Akbar,  the 
urS'  walls  of  which  are  of  red  (rrmnite,  and  were  covered  from 
* top  to  bottom  with  gold  plates.  In  the  same  City  were 
several  superb  Mausoleums,  and  the  Mosque  of  Auren- 
zebe,  the  roof  of  which  waa  supported  by  more  than  one 
hundred  columns. 

The  famous  Observatory,  at  Benares,  was,  also,  a 
work  of  the  Emperor  Akbar.  According  to  the  descrip* 
tion  of  Sir  William  Baker,  it  is  an  assemblage  of  stone 
buildings  surrounding  several  quadrangular  endosufCK; 
on  the  tup  of  one  is  a terrace,  part  of  which  is 
Covered  by  a dome  of  masonry  turning  on  a pivot ; 
within  the  dome  are  placed  several  stone  instruments 
fur  Astrunumical  purposes,  among  which  are  two  qua- 
drants 9 feci  2 inches  radius,  wnh  graduated  arcs; 
and  oil  an  open  plulform  is  a gnomon  or  obelisk  2U 
feet  high. 

Lord  Valentia  describes  the  houses  of  this  city  as 
built  of  large  stones,  and  some  of  lliem  sit  stories  high, 
the  M-parutioii  of  the  stories  being  distinguished  on  the 
riLienor  by  a band  of  ornamental  can>ed  work ; the 
roofs  are  flat,  and  serve  as  terraces  tor  exercise,  and 
the  opposite  houses  on  each  side  of  the  streets  are  some- 
times united  hy  Galleries, 

In  the  further  Peninsula  of  India,  where  the  lower 
grounds  are  yearly  overflowed,  it  becomes  necessary  to 
build  the  houses  on  high  pillars,  to  keep  the  flours  above 
the  surface  of  the  water;  and  this  seems  to  have  led 
to  an  almo>l  universal  adoption  of  that  mode  of  build* 
iiig.  The  Imuses  are  raised  from  the  ground  on  posts 
of  bamboo,  and  the  roofs  are  slightly  covered  with 
thatch,  llie  Sho£  Dagoun,  or  great  Temple  at  Ran- 
goon, in  Ava,  IB  described  by  Lieutenant  Alexander  as 
a>i  immense  ediflee  of  a pyramidal  form,  entirely  oolid, 
and  about  33U  feet  high ; the  lower  part,  to  about  half 
the  height,  is  uctogonal,  and  its  exterior  surface  is  cut 
in  the  form  of  steps  about  the  whole  circumference; 
the  upper  part  is  in  the  form  of  a bell,  and  ends  in  a 
spire,  on  the  tup  of  which  is  a sort  of  umbrella  of  open 
ironwork,  surmounleil  by  a vane  and  a globe  of  glass. 
Round  the  base  of  the  ediflee  are  many  small  pagodas  of 
similar  forms. 

The  public  buildings  of  China  almost  invariably  con- 
Cbiaa.*’  " number  of  upartmenis  or  cells  surrounding  a 

rectangular  area ; the  general  roof  of  these  buildings 
projects  beyond  (he  wail  towards  the  court,  and  Uie  ex- 
tremity is  supported  hy  a colonnade  formed  of  wooden 
pillars,  standing  on  marble  bases.  Such  U the  great 
Pagoda  at  Honang,  in  the  suburb  of  Conan ; its  interior 
area  is  590  feet  long  and  250  feet  wide,  and  (his  is  sur- 
rounded by  ceils  for  two  hundred  Bonzes,  which  have 
no  light,  except  what  is  obtained  frmn  the  doors.  The 
entrance  to  the  quadrangle  is  by  a vestibule  in  the  middle 
of  one  of  the  short  sides,  and  at  each  angle  is  a huildiug 
SO  feel  square,  for  the  residence  of  one  of  the  principal 
Bonzes.  In  the  middle  of  each  of  (be  long  sides  Is  a 
rectangular  area  surrounded  by  cells;  one  of  tlie  areas 
contains  the  kitchens  and  refectories  ; and  the  other,  the 
hospitals  for  animals  and  a burying-ground. 

In  tlie  interior  of  the  great  quadrangle,  are  three  Pa- 
vilions, or  Pagodas,  each  S3  feet  square  on  the  plan, 
and  consisting  of  two  stories,  the  lowest  of  which  is  sur- 
rounded by  a peristyle  of  twenty-four  columns ; each 
Pagoda  stands  on  a basement  6 feel  high,  to  the  top  of 
which  there  is  an  ascent  by  a flight  of  steps  on  each 
side,  and  all  the  basements  are  connected  together 
by  a broad  wall,  of  the  same  height  as  the  basement. 


for  the  purpose  of  commanicating  between  the  Pagodas  Pan  IV. 
without  descending  into  (he  court.  The  roof  of  (he  ^ 

peristyle  about  each  Temple  is  of  a concave  fonn 
on  the  exterior,  and.  at  each  angle,  the  projection  is 
curved  upward, and  terminated  by  some  animal  figure: 
the  sides  of  the  upper  story  are  formed  by  wooden  po.<us, 
between  which  are  open  frameworks ; round  the  foot 
of  this  story,  on  (he  exterior,  is  a balcony  with  a roil  in 
front,  and  the  roof  is  similar  to  that  of  the  peristyle,  each 
angle  being  turned  up  and  ornamented.  All  the  build- 
ings are  covered  with  varnished  green  tiles. 

But  many  of  the  Pagodas  in  China  are  remarkable  Ptfods  at 
f('r  consUting  of  several  sturies  in  height ; that  at  Nan-  Nankia. 
kin,  which  has  been  descrihetl  by  M.  Lc  Compte,  Is  of  an 
octagonal  form;  the  length  of  each  face  on  the  plan 
is  15  fert.  the  whole  height  about  200  feet,  and  it 
consists  of  ten  stories,  each  smaller  than  the  one  below 
it.  The  whole  tower  stands  upon  a basement  sur- 
rounded hy  a covered  gallery,  and  (he  ascent  to  the 
platform  of  (he  basement  is  by  steps  on  each  side ; 
in  each  face  of  the  lower  story,  are  three  semicircular- 
headed  apertures,  and  each  story  is  crowned  by  the 
fiKual  projecting  concave  nmf,  the  edges  of  which  turn 
upward,  as  if  to  retain  the  min-wa;er.  The  lower  part 
of  the  wall  is  12  feel  thick,  and  the  upper  part  feel; 
its  exterior  is  fuceti  with  porcelain,  and  its  interior  en- 
riched with  Paintings.  The  walls  of  the  upper  stories 
are  pierced  with  niches  which  are  filled  with  Idols  sculp- 
tured in  bas-relief  and  gilt;  a cu[H)la  is  placed  above 
the  uppermost  story,  and  from  its  top  rises  a great  mast 
to  the  height  of  SO  iWl  above  the  lop  of  the  tower.  The 
floors  are  of  planks  supported  on  great  beams  which 
extend  across  the  building,  and  the  ascent  from  one 
story  to  another  is  by  small  staircases  with  higi)  and 
inconvenient  steps.  This  Pagoda  ia  supposed  to 
have  been  built  about  four  hundred  years  since,  bee 
pi.  ixi. 

All  (he  Palaces  and  private  dwelIing-houM*s  of  theThflHIu-e 
Chinese  seem  to  be  coiistnicled  nearly  according  to  one  at  Pvkia. 
plan  ; even  the  residei:ce  of  the  Emperor  himself  differs 
from  the  others  only  in  being  more  extensive.  Prom 
Mr.  Barrow’s  Account  of  Lord  Macartney  $ Emba»$y, 
it  appears  to  be  a vast  enclosure  of  a rectangular  form 
surrounded  by  double  walls,  between  which  are  ranges 
of  offices  covered  by  roofs  which  slope  down  towards 
the  interior.  The  included  area  is  occupied  by  buildings 
not  more  than  two  stories  high,  :>nd  forming  several 
quadrangular  courts  of  various  sizes,  in  the  centres  of 
which  are  buildings  on  platforms  of  granite  5 or  6 feet 
high ; each  of  these  is  surrounded  by  columns  of  wood 
supporting  a projecting  roof,  turned  up  at  the  angles, 
as  usual : one  of  these  buildings,  which  serves  as  a Hall 
of  audience,  stands  on  a plalfbra,  like  the  rest,  and  its 
projecting  roof  is  supported  by  a double  row  of  wooden 
columns ; the  intervals  between  the  columns  in  each 
row  is  filled  with  brickwork  to  the  height  of  four  feet, 
and  the  space  above  the  wall  is  occupied  by  a lattice- 
work  covered  with  transparent  paper.  The  courts  are 
intersected  by  canals,  over  which  are  several  marble 
bridges ; the  gateways  forming  entrancea  to  the  qua- 
drangles are  adorned  with  marble  columns  on  pedea- 
lals,  and  decorated  with  dragons ; and  in  the  courts  are 
pedestals  supporting  sculptured  lions  7 or  8 feet  high  ; 
at  (he  angles  of  the  buildings  surrounding  each  area  are 
formed  square  towers  two  stories  high,  and  crowned  by 
Galleries. 

From  Sir  William  Chambers’s  account  of  the  dwell- 
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ArehitM*  Inf^'boutes  of  the  merdi4nU  at  Canton,  they  teem  to  be 
in  the  form  of  a lonj^  rectanj^le  on  the  plan ; they  are 

' two  stories  high,  and  the  ground-floor  is  divid^  into  two 

nearly  equal  parts  by  a wide  passage  extending  through 

CAfttoo.  its  whole  len^h.  In  the  froul  next  to  the  street  are  the 
sliops,  and  beyond  these  is  a quadrangular,  open  Testi- 
bule  leading  to  the  private  apartments.  On  each  side 
of  the  passage,  is  a saloon  for  the  reception  of  visitors, 
a sleeping-room,  and.  sometimes,  a little  cloeet  or  study : 
beside^!  these,  there  arc,  on  the  ground-floor,  the  dining- 
rooms, the  kitchen,  llie  Mnrants’  rooms,  and  the  bath. 
The  saloon  is  commonly  )H  or  20  feet  long,  and  about 
20  feet  wide  ; the  skie  next  to  the  vestibule  is  open,  or 
only  occupied  by  a screen  of  canework,  to  secure  it  from 
the  rain  or  suii ; and  in  the  back  of  the  saloon,  are  doors 
prhich  extend  from  the  floor  to  about  half  the  height  of 
the  ceiling  ; the  upper  part  is  a treliiswork  covered  with 
painted  gauze,  which  lets  in  light  to  the  bed-room.  The 
partition-walls,  which  extend  no  higtier  than  the  ceiling 
of  the  ground-floor,  are  lifted  with  mala  to  the  height  of 
three  feet ; the  rest  is  covered  with  painted  paper,  and 
the  pavement  is  composed  of  squares  of  stone  or  marble 
of  different  colours.  The  doors  are  generally  rectacH 
gniar,  mode  of  wood,  and  varnished  or  painted  with 
figures ; but  a remarkaUe  circumstance  is,  that  the 
communication  between  the  apartments  is,  sometimes, 
in  the  form  of  an  entire  circle,  which  has  been  com- 
pared to  the  aperture  of  a bird-cage.  The  windows 
are  rectangular,  and  occupied  by  Irimewnrk  repre- 
senting squares,  or  parallelograms,  polygons,  and  cir- 
cles, variously  inscribed  in,  or  intersecting  each  other ; 
and  similar  forms  are  given  to  the  rails  which  protect 
the  galleries  about  the  upper  and  lower  stories ; the 
compartments  of  the  windows  are  generally  Ailed  with 
a trausparenl  oyster-shell,  which  admits  the  light  to  the 
rooms, 

The  upper  floor  consists  of  several  large  apartments, 
which  occupy  all  the  breadth  of  the  house,  and,  by  tem- 
porary partitions,  are  converted  into  rooms  for  visitors, 
distinct  from  those  occupied  by  the  family ; over  the 
shops  are  sleeping-rooms  lor  those  who  serve  in  them : 
the  roof  is  supported  on  wooden  columns ; it.s  extremi- 
ties project  beyond  the  walls,  and  at  each  angle  is 
commonly  the  favourite  emblem,  a dragon.  A plan 
and  elevation  of  one  of  these  bouses  is  given  in 
pi.  xxL 

Triacoplul  Triumphal  Arches,  or  buildings  erected  to  celebrate 
Arebfs.  particular  eventa,  are  very  common  in  China,  and.  in  the 
Accfmnt  of  Lord  Macartney' » Embatty,  several  such  are 
said  to  have  been  placed  across  the  principal  streets  of 
Pekin : these  were  all  of  wood,  and  each  consisted  of 
three  gateways,  the  middle  one  larger  than  the  others. 
Those  at  Ningpo  are  ornamented  with  polygonal  columns 
of  stone  supporting  an  entablature  which  is  composed  of 
. three  or  four  facie,  generally  without  mouldings,  except 
the  last  but  one,  which  is  a sort  of  frize,  filled  with 
inscriptions;  the  buildings  are  crowned  by  roofn  of  the 
usual  form,  that  is.  with  broad  projections,  and  (he  angles 
pointing  upward  ; and  the  apertures  are  either  rectan- 
gular or  tcnninaled  by  semicircular  heads.  The  use  of 
arched  vaults  is  not  unfrequent  in  China.  According  to 
Duhalde,  their  vousaoirs  are  of  stone,  about  6 feel  long 
and  6 inches  thick,  and  their  sides,  instead  of  being 
planes,  like  ours,  are  cut  in  curvilinear  forms.  Probably, 
they  resemble  the  arch-stones  described  in  speaking  of 
the  buildings  in  Turkey, 

The  Chiiicso  columns  arc,  in  almost  every  case,  of 


wood  ; but.  when  they  ibrm  the  peristyle  of  any  conri-  Pvt  IV. 
siderable  building,  they  stand  on  stone  or  marble  baaes 
of  various  profiles  ; they  are  entirely  without  capitals,  Ckisete  o>- 
unless  we  consider  as  such  the  brackets  projecting  from 
tlie  upper  part  of  the  shaft  on  opposite  sides,  and  as- 
sisting to  support  the  architrave.  The  height  of  the 
whole  column  is  equal  to  from  eight  to  twelve  limes  its 
lower  diameter,  and  the  shall  is  in  (he  form  of  a fnistuin 
of  a cone ; the  base  consists  of  a square  plinth,  above 
which  is.  sometinf>es,  a moulding,  in  the  form  of  an  in 
verted  cymatium,  between  two  fillets ; in  other  cases, 
the  mouldings  consist  of  the  inverted  cymatium  and  a 
torus,  with  a tcolia  and  fillets  between  them  ; and,  oc- 
casionally. there  is  placed,  immediately  above  the  base,  a 
polygonal  or  cubical  block,  projecting  beyond  the  surface 
of  Uie  shaft.  The  architrave  is  a cylindrical  beam,  tike 
a pole,  which  passes  through  a hole  bored  near  the  top 
of  each  shaft,  and  is  further  supporletl  by  resting  on 
two  brackets  generally  ornamented,  which  are  inserted 
in  the  shaft  below  the  architrave,  and  bent  upward,  so 
that  the  architrave  may  rest  on  the  extremities.  See 
pi.  xxi.  Above  the  architrave  is  sometimes  placed  what 
may  be  called  a frize,  consisting  of  an  open  framework 
panelling,  formed  by  circles  or  squares  of  wood  inter- 
secting each  otlier,  and  the  intervals  between  the  panels 
are  ornamented  with  bells  and  heads  of  animals.  Over 
the  frize  is  the  high  and  projecting  cornice,  of  a concave 
figure,  sloping  downward  in  front,  and  turned  up  at  the 
angles;  the  points  are  ornamented  with  heads  of  fish, 
or  with  dragons. 

Some  of  the  Chinese  roofs  are  of  an  undulating  form,  RooA, 
the  transverse  section  presenting  the  form  of  a double 
curve  of  contrary  flexure,  highest  in  the  middle;  these 
arc  supported  by  several  pairs  of  cylindrical  beams  or 
poles  notched  into  each  other,  and  alternately  parallel 
and  perpendicular  to  the  length  of  the  building ; (he  Ion- 
gitudinul  poles  being  plac^  nearer  together  in  propor- 
tion as  they  approach  the  top  of  the  roof.  The 
upper  poles  support  the  materials  which  form  the 
covering. 

One  of  the  most  remarkable  monuments  of  Chinese  Orvatwall 
Architecture  is  the  great  wall,  which  begins  in  the  sea 
to  (he  Ka.sl  of  Pekin,  and  extends  along  the  frontiers  of 
three  Provinces,  often  in  places  which  would  be  inacces- 
sible to  ail  enemy.  Near  the  Ea<«teni  extremity  it  con- 
sists of  rough  stones  faced  with  brickwork ; its  height 
is  from  20  to  25  feet,  and  there  are  towers  at  inter- 
vals along  it,  wtiich  are  btjilt  of  brick  on  a basement  of 
stone. 

On  contemplating  the  buildings  of  China,  we  cannot  ChisMs  An 
help  being  struck  with  ihetr  general  resemblance  to  the 
tents,  which  we  may  suppose  to  have  been  the  dwellings 
uf  a nomadic  people;  ami  it  may  rea.sonably  be  believed 
that  when  theanctenl  inhabitants  ofthe  Country  assumed 
a stationary  mode  of  living,  they  made  their  fixed  habi- 
tations resemble  (he  movable  abodes  to  which  they  had 
been  before  accustomed.  The  columns  which  support 
the  roofs  are  still  made  of  wood;  and.  instead  of  the 
massive  ciitablaUires  of  Egypt  and  Greece,  we  find 
cylindrical  rods  so  nlender  as  (n  be  only  capable  of  sup- 
porting a roof  of  the  iiglUest  kind.  The  external  cover- 
ing of  the  n>of  has  (he  undulating  form  ofthe  cloth  which 
is  drawn  over  the  poles  of  a tent,  and  its  extremities  turn 
up  like  the  hooks  to  which  cords  are  attached  for  unco 
vering  them.  The  tallest  Pagodas  may  be  considered 
as  several  such  tents  piled  one  on  another 

I1ie  Arts  of  imitation  have  been  stationary  in  China, 
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ArchttM.  probably,  erer  tinee  the  eeUblUhmeol  of  the  Kmpire. 

A system  of  repiUlions,  which  it  is  a crime  to  infringe, 
“ pervades  erery  Art,  as  well  as  every  braoch  of  Civil  and 

Co»ilitk»a of  Political  economy,  represses  every  attempt  at  original 
Am  is  invention,  and  prevents  any  improvement  on  the  ancient 
practice.  Hence  it  is  easy  to  conceive  that  all  the  works 
of  this  people  will  be  characterised  by  a servile  adher- 
ence to  some  primitive  model,  and  it  can  excite  no  sur- 
prise that  nothing  in  them  indicates  that  tendency  to- 
wards perfection  which  we  observe  in  the  works  of 
European  artists. 


The  case  is  rather  different  with  the  Architecture  Part  IV. 
of  India,  which  is  characterised  by  some  of  the  bold-  ^ 
ness,  originality,  and  even  extravagance  of  the  Saracenic 
manner ; and  though  arbitrary  Governments  in  ludia 
and  China  have  thrown  their  deadening  influence  over 
the  minds  of  the  artists  of  both  those  Countries,  yet  since 
the  former  is  divided  into  many  independeut  States, 
the  differences  of  character  and  talent  among  the  Princes 
have  afforded  scope  for  variety  of  design  which  is  not 
to  be  found  in  the  works  of  the  Chine.^,  who  are  all  sub- 
ject to  ouc  Soverdgu,  and  governed  by  unvarying  laws. 
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OV  TItt 

CHIEF  TECHNICAL  TERMS  USED  IN  ARCHITECTURE. 


Bate.  That  member  which  is  placed  under  ihe  shaft  of  Arcfaii««- 
■ cohimn;  it  is  ornamented  with  mould- 

in^.  When  it  consists  of  two  tori  separated  by  a 
scolia  and  hllels.  it  ia  called  an  jiitic  bate. 

Basement.  The  lowest  story  in  a buildinj^. 

Datllcmrnts.  Indentations,  ^enenilly  of  a rectan^lar 
form,  made  in  the  upper  part  of  a parapet  wall. 

Brr*#wmm<>T.  A beam  of  timber  restiriff  on  posts  and 
snp|Mirtinfr  a wall. 

Bultress.  A pier  of  brick  or  stone  work  attached  to  the 
face  of  a wall  in  order  to  slren^hen  iL  When  It 
has  the  form  of  a cunre,  and  is  attached  to  the  wall 
only  at  iu  upper  extremity,  it  is  called  an  ajrhed 
or  Jibing  buttress. 


Abacus.  A block  forminc;  the  upper  part  of  the  capital 
of  a column.  It  Is  ^nerally  recUuigular,  and  its 
four  vertical  faces  are  either  plain  or  moulded ; hut, 
in  some  cases  they  are  arcs  of  circles,  the  conca* 
vities  of  which  are  lowanls  the  exterior. 

AcroUr.  A plain  pedestal  placed  at  the  vertex,  and  at 
each  of  the  lower  extremities  of  a pediment,  for 
the  su])port  of  a vase  or  statue. 

Alcove.  A recess  in  an  apartment  for  a bed  or  couch. 

Amphiprxitt^lot.  A denomination  applied  to  Temples  or 
other  buildings  having  columns  at  both  extre* 
mities. 

Anmtlei.  A moulding,  the  profile  of  which  Is  rectRiigu- 
lar,  surrounding  a column  in  Ihe  base  or  capital. 

Anta.  A denomination  applied  to  pilasters  when  at- 
tached to  the  extremities  of  walls.  A building 
the  side  walls  of  which  are  thus  terminated,  and 
having  no  column.i  in  front  of  such  pilasters,  is  said 
to  be  in  antit. 

ApopAy^.  A projection  about  the  lower  extremity 
of  the  shall  of  a column,  connecting  the  shaft  with 
the  base ; its  profile  is  concave  outwards. 

ApUraJ.  A denomination  applied  to  buildings  having 
no  wings,  and  to  Temples  having  no  columns  along 
the  flanks. 

Arch.  A series  of  bricks,  stones,  &c.«  generally  cut  in 
the  form  of  frusta  of  wedges,  which  are  disposed  in 
a curvilinear  manner,  and  in  a vertical  plane.  It 
is  denominated  a circular,  elliptical,  cuspid.  &c. 
arch,  according  to  Ihenalure  of  the  curve;  and  the 
spandrila  are  generally  included  aa  part  of  the  arch. 

The  cuspid  or  pointed  arclies  are  said  to  be  of 
the  third  point,  fourth  point,  &c.,  according  as  the 
radius  cd*  each  curved  side  is  equal  to  twodhirdi, 
three^fourths,  &e.,  of  the  span  or  interval  between 
the  supports. 

Arbitrate.  A beam  of  timber,  or  a course  of  masonry, 
laid  in  a horizontal  position  aloug  the  tops  of  the 
columns  in  a range. 

ArchitoU.  The  curvilinear  course  of  materials  imme- 
diately over  the  aperture  of  an  arch,  and  support- 
ing the  spandrils. 

Areotlylot.  A denomination  applied  to  colonnades,  when 
the  intervals  of  the  columns  are  not  less  than  four 
diainetera. 

Astragal.  A small  moulding  generally  surrounding  a 
column  in  the  base  or  capital ; its  profile  is  semi- 
circular, with  the  convex  part  outwards. 

Attic.  A story  above  the  general  comice  of  a building; 
also  a wall,  ornamented  with  pilasters  above  the 
comice. 

Baluster.  A small  column  supporting  a rail  of  timber 
or  a course  of  masonry ; It  is  generally  urtiamented 
with  mouldings  and  its  profile  is  a curve  of  con* 
trary  flexure.  A series  of  such  columns  is  called  a 
Bahutrade. 

Band.  Any  horizontal  member  in  a building,  having  a 
rectangular  profile  and  small  projection. 
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Cabling.  An  ornament  cut  in  the  form  of  a half-cylin- 
dcr  within  the  lower  part  of  the  fluting  of  a column. 

Cantiliter.  A timber  projecting  from  the  wall  of  a build- 
ing to  sup|N>rt  the  lower  part  of  the  roof. 

Capital.  l*he  upper  member  of  a column  or  pilaster  j 
it  is  placed  immediately  above  the  sliafL 

Caryatulet.  Sculptured  female  figures,  sometimes  em- 
ployed as  columns  to  support  an  entablature. 

Cathetus.  A vertical  line  drawn  through  the  centre  of  a 
volute  in  an  Ionic  capital. 

Cavetlo.  A concave  moulding  generally  in  the  form  of 
a quadrant  of  a circle,  the  upper  part  projecting 
over  the  lower. 

CauUcolus.  A sculptured  ornament  in  the  Corinthian 
and  Composite  capital,  representing  the  stem  of  a 
plant. 

Ceiling.  The  upper  surfi^c  of  the  Interior  of  an  apart- 
inenL  It  is  either  y>fanr  or  vaulted}  but  if  the 
central  part  is  horizontal,  and  the  margins  are  con- 
nected with  the  side  walla  by  cylindrical  portions, 
the  ceiling  is  said  to  be  entreef. 

CcUa.  The  principal  division  of  a Temple  within  the 
walla  ; it  is  also  called  the  Naoi. 

Coffer.  An  ornamental  panel  sunk  in  the  ceiling  of  a 
building  or  apartment,  or  in  the  soffit  of  a project- 
ing member. 

Cotennade.  A series  of  columns  in  line.  Wlien  an  area 
is  surrounded  by  columns,  that  enclosure  is  called 
a peristyle. 

Conge.  An  inverted  edtinua  or  ovolo ; also  an  inverted 
cavclto. 

Consofr.  All  ornamental  projection  in  front  of  the  key- 
stone of  an  arch,  or  on  each  side  of  a doorway. 

Corbd.  A projection  from  a wall,  intended  for  the  sup- 
port of  any  ol^ect. 

Cornier.  The  upper  member  of  an  entablature  or  pe- 
destal ; also  a corresponding  member  at  the  ^ot 
of  Ihe  roof  about  the  exterior  of  a building  in  which 
no  Onler  is  employed,  or  along  the  tops  of  the  walls 
in  an  apartment. 

Corona.  The  projecting  member  which  forms  the  upper 
part  of  a comice;  it  is  called  also  the  drip  and 
larmier. 

Corridor.  A gallery  within  or  about  a building. 


Digitized  by  Google 


A R C H 1 T K C T U R K. 


429 


Arcbiiee-  CoriiU.  A court  enclosed  by  the  divUtoiis  of  a building. 
t«f*.  Cretkd.  A sculptured  omument  resembliij^  curled  fo- 
lioffe  pluced  on  the  sides  of  a pedimrtil  or  p'limacle. 

Crou^ringrn.  The  diurnal  ribs  formed  at  tlie  ridges 
of  a groined  vault. 

Crypt.  The  subterranean  part  of  a building. 

Cupola.  Any  dome  is  so  ^led,  but  the  term  is  geDe> 
rally  applied  to  one  of  small  dimensions. 

Cymatium.  A moulding,  the  profile  of  which  is  a curve 
of  contrary  flexure ; it  is  of  two  kinds,  denominated 
dma  rtda  and  rt'ma  retrrta,  according  as  the 
upper  part  is  convex  or  concave  outwards. 

Dado.  The  body  of  a pedestal ; its  form  is  that  of  a 
cube  or  par^lelopiped. 

DfJilrl.  A small  block  in  the  form  of  a parallclopiped. 
A row  of  these  forms  an  ornament  in  the  comice 
in  S4ime  of  the  Orders. 

DioMiylot.  A denomination  applied  to  a range  of  co- 
lumns, the  intervals  of  which  are  equal  to  fr(mi 
three  to  four  diameters. 

Dipteral.  A denomination  applied  to  such  edifices  as 
have  two  rows  of  columns  on  each  flaitk. 

Dome.  A vatdied  covering  placed  over  the  whole  or 
pari  of  a building;  its  form  is  cither  spherical  or 
paraboloidaL 

Eaten.  The  lower  extremities  of  a sloping  roof. 

Echinun.  A convex  muuUltng  employed  in  (he  capital 
of  a column  or  pilaster,  and  in  the  entablature.  Its 
profile  is  an  arc  of  some  conic  section,  and  the 
upper  part  projects  beyond  (he  lower. 

Entahiature.  The  system  of  limbers  or  masonry  sup- 
|)orted  by  the  columns  of  an  Order,  and  generally 
carrying  the  roof. 

Entaeit.  The  protuberance  or  swell  produced  by  the 
cursed  form  given  to  the  profile  of  the  shaA  of  a 
column. 

FpidyHum.  Tlie  same  as  Architrave^  which  see, 

EpiiilhfdoM.  Tlie  upper  moulding  of  an  enlablattire ; 
generally  applied  to  that  over  Ute  flanks  of  a build- 
ing, the  extremities  of  which  are  crowned  by  pedi- 
ments. 

Eudyloa.  A denomination  applied  lu  a range  of  co- 
lumns, the  intervals  of  which  are  equal  to  two  dia* 
meters  and  a half. 

Exirado*.  Tlie  curve  formed  by  the  upper  extremities 
of  the  voussoirs  of  an  arch,  also  the  superior  curveil 
surface  of  a vault  or  dome. 

Fflfode.  The  principal  front  of  an  edifice. 

Fancia,  Tlie  exterior,  and  generally,  vertical  face  of 
any  member  which  Is  rectilinear  in  direction  and 
profile. 

Fillet.  A narrow  and  plain  moulding,  either  surrounding 
a column,  or  extending  along  the  face  of  a building ; 
its  profile  is  rectangular.  The  plain  part  of  (he  shafi 
' of  a column  between  two  flutes  is  also  so  called. 

Pinial.  The  .sculptured  ornament  resembling  a knot  of 
foliage  placed  at  the  apex  of  a pediment  or  pin- 
nacle. 

Fleuron.  A sculptured  ornament  resembling  expanded 
foliage  or  flowers. 

Flute*.  The  longitudinal  channels  cut  on  the  sliaA  of  a 
column. 

VOI*  V. 


Freiicork.  The  denomination  applied  to  a fillet  or  Archikc- 
system  of  fillets  sculptured  in  lines,  waving  or  tufv. 
broken  in  directions  generally  at  right  angles  to  ' “ v 
each  other.  When  (he  fillets  resemble  hattlement.s, 
tlie  ornament  Is  called  an  embattled  fret ; and 
when  interwoven  with  each  other,  it  is  called  a 
(ttiilloche. 

Fri:e.  That  horizontal  member  in  an  entablature  which 
is  situated  between  (he  architrave  and  comice. 

Fust.  'Fhe  same  as  Shajly  which  see. 

Gabi  t,  or  Gatel.  The  triangular  part  of  the  wall,  in- 
cluded between  the  extremities  of  (he  sloping  sides 
of  the  roof,  on  the  face  of  a building.  When  the 
triangle  is  enclosed  by  regular  cornices  it  is  called 
a tympamtm. 

Girder.  The  principal  beam  in  a floor,  intended  to  sup- 
port the  joints. 

GuiilacAe.  See  FrrtirorAr. 

Outiar.  Pendent  ornameiii-H  of  a conical,  cylindrical,  or 
trochoidai  form,  placed  under  the  muiufes  and  teni« 
in  the  Doric  Order. 

Ilypathral.  A denomination  applied  to  buildings 
formed  partly  without  a roof. 

Ilypotrachelhn.  That  part  of  the  capital  of  a column 
between  the  principal  ornaments  and  the  mouldings 
or  grooves  which  mark  (be  top  of  the  shaft. 

Jambs.  Tlie  pi^es  of  timber  or  masonry  forming  (he 
sides  of  a door  or  window,  generally  placed  in  ver- 
tical pixiitions.  • 

Impost.  'ITjc  block,  or  system  of  mouldings  on  the  lop 
of  a pier,  which  serves  for.  the  support  of  an  arch. 

Intercolumniation.  The  interval  between  the  nearest 
sides  of  (wo  columns  in  a range. 

Inirado*.  The  curve  formed  by  the  lower  extremities 
of  the  voussoirs  of  an  arch  ; also  the  inferior  sur- 
face of  a vault  or  dome. 

Jo'uts.  Tlie  timbers  supporting  the  boartling  of  a floor, 
or  to  which  the  laths  forming  a ceiling  are  attached. 

Key-stone.  The  voussoir  placed  at  the  vertex  or  crown 
of  an  arch  or  dome. 

Kin^-post.  The  vertical  timber  between  the  centre  of  a 
tie-beam  and  (he  summit  of  the  roof. 

Label.  A moulding  placed  above,  and  concentric  with 
(he  exlrados  of  an  arch  or  window  in  Gothic  Archi- 
tecture : when  (he  upper  part  of  the  window  was 
rectilinear,  the  label  was  horizontal. 

Lacunar,  or  Laquear.  A coffer  or  panel  sunk  in  a ceil- 
ing of  an  apartment,  or  in  the  soffit  of  any  member; 
the  term  has  been  applied  to  the  whole  ceiling  or 
soffit. 

L^erit.  A small  cylindrical  or  prismatical  turret  at 
the  to|)  of  an  edifice. 

Lintel.  A timber  or  stone  supporting  the  wall  over  any 
apcniire,  the  upper  part  of  which  is  horizontal. 

Listei.  The  same  as  a Fillet  or  Annulet. 

Loggia.  An  open  gallery. 

Medallion.  A circular  or  elliptical  panel  in  a wall  or 
ceiling. 

Metcype.  The  interval  between  two  triglypbs  in  the  Doric 
frize. 

3k 
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Aidiiuc  Uatanint.  A rtory  rormed  id  some  buildings  between 
tv«.  twu  principal  ones. 

ModUlon.  A pmjectin^  member  in  the  entablature  of 
the  higher  Ordens  placed  at  interrals  under  the 
corona  aa  if  to  support  it. 

ModuU.  The  unit  of  length  by  which  the  proportions  of 
the  members  in  an  Order  are  express^ : it  is  gene« 
rally  equal  to  a seinidiameter  of  the  lower  part  of 
the  shaft  of  the  column,  and  U aubdirided  into 
thirty  parts  called  minutes. 

MofiopUrat.  A denominalioii  applied  to  buildings  sur* 
rounded  by  a single,  circular  colonnade  on  the 
exterior. 

AfoMTtc.  A species  ol  ornament  applied  to  pavements 
and  the  interior  sides  of  watU,  formed  of  inlaid 
atones  or  other  materials  of  various  colours. 

Moulding*.  The  ornamental  projections  applied  alxutt 
columns  or  pedesuls,  or  on  the  entablatures  and 
walls  of  buildings. 

MuUioM.  The  posts,  pillars,  or  bars  place«l  in  the 
apertures  of  windows;  they  are  denominated  cer- 
Uoait  Konzontalt  or  rodio/tirg,  according  to  their 
position. 

Muiult.  A thin,  projecting  member  placed  at  inten  als 
under  the  corona  in  the  Doric  entablature. 

ATaos.  The  same  as  CtUa,  which  see. 

Nichf.  A recess  in  a wall. 

O^.  Hie  same  as  Cymatium. 

OputhodomMs.  A division  of  a Temple  in  which  the 
treasures  were  kept. 

OrchtMira.  Hie  part  of  a modem  Theatre  which  is  ap- 
propriated to  the  musicians.  In  the  Greek  Theatre 
the  dances  were  performed  in  it ; and  in  the  Ro- 
man Theatre  it  wa.s  occupied  by  the  seats  of  the 
Senators. 

Ordn.  A system  of  members  in  Grecian  and  Roman 
Architecture,  consisting  chiefly  of  the  column  with 
ita  base  and  capital,  and  the  entablature ; and  con- 
stituting the  particular  character  of  the  ediflee. 
Five  Orders  have  been  invented,  which  are  dislin- 
^ished  by  the  names  Tuscan,  Doric,  Ionic»  Co- 
rinthian, and  Composite. 

Oriel.  A projecting  window,  rectangular  or  polygonal 
on  the  plan,  and  .supported  by  timbers  or  masonry 
inserted  in  the  wall. 

Ove.  A sculptured  ornament  resembling  an  egg. 

Ovolo.  A convex  moulding,  the  profile  of  which  is  a 
quadrant  of  a circle,  having  the  projecting  part 
uppermost. 

Pami.  A shallow  recess  with  a plane  surface,  and  ge- 
nerally rectangular,  formed  in  a ceiling,  wall,  or 
piece  of  woodwork. 

Parapet,  A low  wall  surrounding  a terrace,  or  the  roof 
c€  an  edifice,  or  extending  along  eacdi  side  of  a 
bridge. 

Panutata,  The  same  as  PilaHer : the  term  is  some- 
times applied  to  a post  placed  by  the  side  of  a co- 
lumn to  support  the  floor  of  a gallery  leas  elevated 
than  the  column. 

Paeilton.  Awing  of  an  edifice,  connected  with  the 
principal  part  by  a wall  or  colonnade. 

Pedestal.  A low  pillar  with  vertical  sides  placetl  under 
a eolumn  or  obelisk ; it  is  usually  rectangular,  and 
ornamented  with  a base  and  capital. 


Pediment  The  triangular  part  of  tlie  wall  above  the  Artbiiee- 
general,  horizont^  cornice  at  the  extremities  of  a tare, 
building,  when  the  roof  ia  formed  with  sloping  '-**v*-' 
sides. 

Pendentice.  A portion  of  a spherical  vault  formed  at 
each  interreetion  of  two  cylindrical  vaults  crossing 
each  other  at  right  angles,  when  a circular  aperture 
inscribed  in  a square  vertically  over  that  formed 
by  the  intersection  of  the  vaults  at  bottom,  is 
made  on  the  level  of  their  crowns.  The  face  of 
the  pendentive  is  thus  bounded  by  three  circular 
arcs. 

Per^amma.  A small  turret  crowning  a dome. 

Peripteral.  A denomination  applied  to  such  rectangular 
buildings  as  are  surrounded  by  a colonnade  on  the 
exterior 

Prrvtlylr.  court  in  the  interior  of  a building,  gene- 
rally quite  surrounded  by  columns. 

Putzza.  \ large  area  surrounded  by  buildings. 

Pier.  A mass  of  inaaunry  supporting  one  extremity  of 
an  arch  or  vault ; the  part  of  a wall  between  two 
windows  or  doors  Is  so  called. 

Pilaster.  A pillar  boutided  by  plane  surfaces ; it  is 
sometimes  isolated,  but  generally  attached  to  a 
wall. 

Pillar.  The  general  name  for  a column  or  pilaster. 

Pinnacle.  A small  cone  or  pyramid  placed  above  a tur- 
ret. buttress,  or  the  roof  of  a building. 

Plancfer,  The  same  as  Soffit,  which  see. 

Plinth.  A block,  generally  bounded  by  four  plain  verti- 
cal faces,  and  placed  under  tlie  mouldings  in  the 
base  of  a column  or  pilaster,  or  under  a whole 
building. 

Podinm,  or  Pluteut.  A continuous  pedestal  supporting 
columns:  also,  a parapet  wall  about  a terrace  wos 
BO  called. 

Porch.  A small  covered  projrciHKi  in  front  of  a door- 
way. 

Portico.  A term  generally  applietl  to  the  projecting  part 
before  the  entrance  of  a considerable  e<lifice,  when 
it  is  covered  by  a roof  supported  on  columns.  An- 
ciently, the  PoriicuM  signified  any  colonnade. 

Pos^irum.  A portico  in  rear  of  any  building. 

Pronaos,  The  division  of  a Temple  in  front  of  the  naos 
or  cella. 

Propyl4eunu  A portico  in  front  of  the  prioctpal  entrance 
to  a city. 

Proscenium.  That  part  of  the  stage  which  ia  in  front  of 
the  scenery  in  a Theatre. 

Proetyloi.  A denomination  applied  to  buildings  having 
columns  al  one  extremity  only. 

Pseudodipterai.  A denomination  applied  to  buildings 
having  two  rows  of  columns  al  each  extrmiity,  and 
only  one  along  each  flank. 

PtdvinatnL  A term  applied  to  the  frize  in  an  Order 
w hen  its  profile  is  a segment  of  a circle,  convex 
outward,  so  that  it  appears  swollen. 

Purlines.  Timbers  extending  longitudinally  across  the 
principal  raflers  to  support  the  smaller  ones. 

Pycnottylos.  A denomination  applied  to  a colonnade, 
in  which  the  intervals  of  the  columns  are  equal  to 
a diameter  and  a half. 

Queen-post.  A vertical  post  supporting  a rafler,  but  uul 
placed  over  the  middle  of  a lie-beam. 

Quoins.  The  salient  and  rentrant  angles  formed  by  me 
walls  of  a building. 
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Arch)te»>  Rajter.  A timber  disposed  in  a vertical  plane,  and  cx- 
tending^  from  the  ridge  to  the  lower  extremity  of 
the  ro^  of  a building. 

Regula.  The  same  as  F^Ui^  which  see. 

Roof.  Hie  covering  of  a building.  A trumed  roof  is 
that  which  is  formed  of  several  triangular  frames 
placed  vertically  at  intenrals  above  the  walls,  to 
support  the  rafters  and  covering.  A roof  U said 
to  be  Aip^ted,  when  it  consists  of  four  planes  in* 
dined  to  (he  horizon  ; and  it  is  called  a man$ard^ 
or  curh’roof  when  a transverse  vertical  section  has 
the  form  of  four  sides  of  a polygon. 

J2v66^-ioorA.  A denomination  applied  to  walls  foimed 
of  unwrougbt  stones. 

RuUic-work,  or  RuHxeaUd-icork.  A dencHuination  ap* 
plied  to  that  in  which  the  exterior  of  the  masonry 
is  left  rough,  or  purposely  made  so.  And  to  that 
in  which  the  joints  of  the  masonry  are  strongly 
marked  by  grooves. 

.Scofia.  A concave  moulding  in  the  form  of  a segment 
greater  than  a quadrant  of  a circle  or  ellipse. 

Shafi.  Hie  trunk  of  a column  ; that  is,  the  part  between 
the  base  or  pavement  and  the  capital. 

Sodf.,  or  Zodf.  The  same  as  Plinth. 

Soffit.  The  inferior  surface  of  any  projecting  member. 

Spandrd.  The  part  between  the  crown  and  foot  of  an 
arch  or  vault,  and  above  the  course  of  voussoirs. 
A pendent  spandril.  in  Gothic  Architecture,  is  the 
key-^stone  of  a vaiUt  cut  in  a conical,  pyramidal, 
or  belhshape ; its  point,  which  is  placed  downward, 
descends  below  ceiling  at  the  place  ufinsertion. 

Stntobata.  The  basement,  or  lower  part  of  a building. 

Siring,  or  Cordon.  A projection  of  masonry,  extending 
horizontally  along  the  face,  or  entirely  about  a 
building. 

Styldxiia,  The  same  as  Podium,  which  see. 

Syttylo».  A denomination  applied  to  a cdonnade,  when 
the  intervals  of  the  columns  are  equal  to  two  dia- 
meters and  a half. 

TabemacU-vjork.  The  denomination  applied  to  the  rich 
sculpture  about  a Tomb,  or  Shrine. 

T<rnta.  The  same  as  FiUei. 

Tambour . A cylindrical  wall,  placed  above  the  general 
roof  of  a building,  to  sapport  a spire  or  dome. 

2V^eom.  A timber,  extending  horizontally  between  the 
tope  of  two  parallel  walls. 


Turus.  A convex  nvoulding  about  a column;  its  profile  Arekits^ 
is  cither  semicircular  or  semiellipticnl. 

Tracery.  The  ornamental  work  formed  by  the  inter- 
Kcctions  of  the  mulHons  in  windows,  and  of  the 
mouldings  at  the  ridges,  or  on  the  spandrils  of 
groined  roofs. 

Trantrpt.  That  part  of  a Church  which  is  carried  out 
on  each  side  perpendicularly  to  the  length. 

Transom.  The  horizontal  bar  placed  across  a window.  . 

Trefoil.  An  aperture  or  omaraent,  bounded  by  three 
segments  intersecting  each  other. 

TrtUis.v>ork.  A species  of  ornament  on  the  face  of  a 
wall,  formed  by  courses  of  fillets  crossing  each 
other  at  any  angle. 

Triforia.  An  upper  tier  ol*  arcades  in  an  Ecclesiastical 
edifice,  when  the  arches  are  subdivided  into  three 
parts  by  two  columns  or  posts. 

Trigiyph.  A rectangular  ornament,  placed  at  intervals 
along  the  frize  in  the  Doric  eDtai>lature ; in  its  face 
are  cut  two  vertical  channels. 

Tympanum.  The  triangular  space  included  within  the 
horizontal  entablature  on  the  face  of  a building  and 
the  cornices  of  the  pediment.  See  Gabel. 

Vault.  A roof  in  the  form  of  some  portion  or  porttnos 
of  a cylinder  or  sphere.  It  is  said  to  be  troggon- 
headed  when  it  consists  of  a hemicylinder  resting 
on  the  walls,  and  domed  when  it  consists  of  a seg- 
ment of  a sphere  or  paraboloid. 

A cloister  vault  is  that  formed  by  four  portions 
of  cylinders  rising  from  a square  boM  and  meeting 
in  a point  at  the  vertex : and  a groined  vault  is 
one  made  by  two  hemicylinders  intersecting  each 
other  at  right  angles. 

Vestibule.  The  entrance-hall  of  an  edifice. 

Volute.  The  ornament  formed  by  a moulding  bent  in  a 
spiral  form,  which  U situated  at  each  angle  of  the 
capital,  in  the  superior  Orders. 

Voussoirs.  Hie  stones  cot  in  the  form  of  fhista  of 
wedges,  and  constituting  the  curved  part  of  Ob 
arch  or  dome. 

fVater-iable.  A sloping  surface  formed  on  the  face  of 
a wall,  buttress,  &c.,  where  the  projection  di- 
minishes. 

fVeaiherfnoulding.  The  same  as  Labels  which  tee. 

ZophoruM.  The  aame  as  Frise,  which  see. 
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SCULPTURE. 


ScolptttM?.  Scf  LPTURK,  in  ils  strictest  ami  most  confined  «ense,  ia 
the  Art  of  canriiig^  or  cutting  any  material  into  a pro- 

DetiAmo*.  pQj^  form,  or  sha[>e.  ami  may  be  practised  in  various 
ways;  first,  in  representing  entire  or  insulated  figures, 
as  in  statues  or  groups,  denotninnieti  by  artiy^Ui  **the 

DjTwioei.  round:”  secondly,  in  making  figures  either  in  high 
or  low  relief,  or  beuto  r}7i<TO.)  that  is.  when  Uie 
object  reprcKented  is  more  or  less  ralseil.  wiilmut  being 
entirely  deCachcil  from  aback-grouml;  (of  which  S4ime  of 
the  Sculptures  from  the  Parthenon,  now  forming  a part  of 
the  KIgin  collection  of  marbles  in  the  British  Museum, 
afford  excellent  examples;  those  of  the  metopes  being 
in  high  relief,  and  those  of  the  frize  in  low;)  and, 
thirdly,  by  cutting  or  sinking  Into  a ground,  making  the 
abject  represented  below  the  plane  of  the  original 
ground ; a mode  of  working  seldom  employed  in 
modem  times,  but  of  which  many  specimens  may  be 
teen  in  Egyptian  Sculpture. 

In  its  more  general  acceptation.  Sculpture  is  the  Art 
of  representing  objects  by  form,  and  is  thus  indiscrimt* 
nately  appliM  to  carving,  to  modrlliiig,  (or  the  plastic 
art,)  to  casting  in  metal,  and  to  gem-engraving  >n 
hard  or  soft  stoucs,  as  in  camei  or  intauli. 

Cbimi.  Sculpture  has  very  peculiar  claims  upon  our  regard; 

and  no  person  intere*<ted  in  the  Histury.lbe  manners,  or 
the  customs  of  the  Ancients,  wiil  esilmate  lightly  an  Art 
to  which  the  antiquary  and  man  of  letters  are  so  much 
indebted.  Monumental  remains,  whether  they  contain 
Inscriptions,  or  represent  Historical  or  Mythological 
subjects,  have  been  foui.d  valuable  landmarks,  where  no 
other  sources  of  information  have  existed  ; and  have 
ofirn  afforded  satisfactory  illustration  of  passages  in  the 
w ritings  of  the  Ancients,  which,  but  for  such  aids,  would 
either  have  remained  in  total  obscurity,  or  at  any  rate 
have  been  but  partially  understood.  Ancient  Sculpture 
is,  therefore,  as  highly  recommended  by  Its  ll‘■e^ulness, 
as  by  the  charms  which  all  persons  of  refined  taste  and 
feeling  must  find  in  il  as  an  elegant  Art,  an<l  iU  History 
cannot  lie  considered  a mutter  of  indifference. 

Aaiti|uity.  Various  opinions  have  been  held  respecting  the  anti- 
quity of  the  Arts  of  Design,  and  particularly  whether 
Painting  or  Sculpture  was  first  practised;  it  ap|»ears 
probable,  however,  from  tlie  comparatively  easy  task  of 
repeating  tlic  real  Aha|)«!  of  any  object  in  a solid  mate- 
rial, with  that  of  drawing  on  a plane  its  partial  view 
and  perspective  appearance,  (a  pmcess  that  requires 
some  preparatory  knowledge,)  that  Sculpture  preceded 
Painting.  Tlie  story  of  the  daughter  of  DibiitadeH 
having  traced  the  outline  of  her  lover's  profile  from  the 
shadow  cast  on  the  wall  by  a lamp,  and  of  the  outline 
being  afierwards  filled  in  with  clay  by  her  father,  and 
sent  with  his  pottery  to  be  baked,  is  well  known.*  Such 
an  account  of  the  origin  of  the  Art  of  Modelling,  is 
very  poetical,  but  not  sufficiently  probable;  the  potters 
clay  muvl  have  been  one  of  (he  mos(  obvious  materials 
for  imitative  Art,  and  there  can  be  little  doubt  that 
attempts  were  made  to  model  it  into  the  human  shape 
in  the  earliest  Ages. 
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The  Ancients  appear,  in  their  Sculpture,  to  have  8culpuu». 
availed  theinKclves  of  every  material  which  was  capable 
of  being  applied  to  the  purposes  of  modelling,  carving, 
or  casting.  Pliny  has  supplie<l  us  with  much  curious 
infonnation  on  the  subject : and  Pausanias,  and  other  cLnts^ 
writers  who  have  inieresied  themselves  in  Art,  have  fre- 
quently given,  with  their  descriptions  of  statues  and 
btufi  rUirvi,  a particular  account  of  tho  materials  in 
which  such  works  Were  executed.  Il  would  extend  this 
Essay  to  too  great  a length  were  we  to  enter  into 
such  details,  or  even  altempl  to  supply  a correct  cata- 
logue of  the  materials  used ; the  varieties  of  wood  and 
marbles,  for  instance,  were  almost  infinite;  we  shall, 
therefore,  confine  ourselves  in  this  place  to  a mere 
gt'oeral  notice  of  them ; referring  the  more  curious 
reader  to  (he  authors  who  have  entered  more  at  large 
into  the  subject.*  In  a subsequent  page  we  shall  be 
necessarily  led  to  speak  of  some  of  the  most  important 
works  of  the  Cireek  Sculptors,  and  our  attention  will 
then  be  required  b>  some  mixtures  or  combinations  of 
materials,  which  will  be  better  considered  while  treating 
of  the  works,  than  in  the  present  stage  of  our  subject. 

For  modelling,  clay,  wax.  and  stucco,  or  plaster,  ap* 
arto  have  been  universally  used ; the  clay,  dler  having 
eii  worked  into  the  proposed  form,  was  frequently 
baked,  acquiring  by  that  process  a hardness  not  inferior 
to  stone  ; in  this  state,  too,  it  ofien  served  for  moulds, 
into  which  sofi  clay  was  squeezed,  and  thus  the  object 
became  easily  multiplied.  A considerable  number  of 
ancient  specimens  of  statues  baui  riluvi^  bmps,  tiles, 
and  architectural  ornaments,  in  this  material,  (called 
terra  coUa,)  have  been  preserved,  and  may  be  found  in 
most  collectirms  of  antiquities;  in  the  Aiuseum  at  Naples, 
particularly,  are  some  statues  from  this  material  as  large 
os  life,  whidi  were  discovered  in  the  ruins  of  Hercula- 
neum. .Marbles,  stones,  and  woods  of  all  kinds,  as  well  as 
ivory,  were  employed  by  the  carvers ; and  all  the  know  ii 
metals,  wax,  plaster,  and  even  pitch,  were  used  for  the 
different  processes  of  casting.  There  was  a statue  of 
amlier  of  Augustus ; and  at  the  celebration  of  Fune- 
ro/ia,  as  in  those  of  Syllu,  at  public  exhibitions,  or  on 
other  extraordinary  occasions,  we  read  of  statues  having 
been  made  of  aromatics,  and  of  materials  of  the  most 
combustible  nature ; and  amongst  the  odd  conceits  of 
the  ancient  artists,  may  be  mentioned  a statue  of  the  all- 
powerful  Goddess  of  Love  anil  Beauty  made  of  loail- 
stone,  which  attracted  a Mars  of  iron  ! The  combina- 
tion of  different  malerials,  for  the  purpose  of  producing 
variety  of  colours,  either  fur  drapery  or  ornaments,  was 
termed  Polychromic  Sculpture  ;t  aud  those  w ork.**  whicli 
were  composed  of  a variety  of  stunc  or  marble,  were 
ill  like  manner  called  PolyliUitc.l  This  mixture  of 
materialA,  which  modern  taste  disa^iproves,  was  ooiiti- 
nually  resorted  to  by  the  most  celebrated  artists  during 
the  b^t  period  of  Art  in  Greece,  particularly  in  colossal 


* DisK  Hut.  Aol.  PauuDiss.  Juniat,  Dt  Fict.  Fet.  VViackch 

mn,  Caryopliilut  dr  A/arm*riiti$,  Ac. 
t Frum  rtX»r,  many,  utd  colour. 
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ScuJptorc.  workfl ; we  »hall,  however,  defer  for  the  present  any 

— ohservalioDs  on  this  branch  of  our  subject. 

Oh*«riiy  History  of  the  earliest  practice  of  Sculpture  is 

so  obscure  that  we  are  left  entirely  to  our  conjecture* 
respecting  it ; we  endeavour  in  vain  to  eltcil  any  aiithen* 
tic  information  respecting  it*  first  introduction,  from  the 
few  notices  of  it  tliat  arc  scattered  over  the  Works  of 
the  Ancients ; and.  when  we  consider  the  very  late 
date  of  the  oldest  of  those  writers,  compare)  with  the 
undoubted  antiquity  of  the  Arts  of  Desifnt.  the  fabulous 
accounts  of  some,  the  contradictory  evidence  or  total 
silence  of  other*,  on  (he  subject  of  their  early  History, 
will  scarcely  be  womlered  at.  Of  the  existence  of  works 
of  a very  remote  date.  Tradition  supplied  them  with 
Doticn ; but  these,  in  the  course  of  A^s.  had  l>ec(»me 
so  chani^  as  they  were  handed  down  to  succeeding 
{fenerations,  and  so  subject  to  exa^r^fcration  or  misre- 
presentation, according  to  the  fet'lln;;*  or  fancy  of  the 
reporter*,  (hat  but  little  reliance  could  be  placed  u(M>n 
them  at  that  time,  and  still  less  can  we  build  upon  them 
as  data. 

PrvbsMe  The  desire  which  men  have  always  felt  to  perpetuate 

Hinory.  memory  of  extraordinary  persons,  or  of  actions  j»er- 

formed  by  them,  and  thus  to  honour  their  benefoctors 
nr  heroes  while  livings,  and  to  hand  down  the  fame  of 
their  exploits  to  future  A(ie*>.  has  been  universal,  and 
equally  influential  in  rendering  the  Arts  of  Desi^,  even 
in  their  rudest  sUite,  objects  of  interest  ami  im}x)rtance. 
Tlkeir  first  introduction  was,  in  all  probability,  for  the 
mere  purpose  of  commemoration,  and,  in  whatever  '.he 
monument  consisted,  it  was  no  doubt  marked  by 
aim|>lici(y ; any  accession  of  importance  from  form  or 
style  was  the  elfect  of  time,  aitd  depended  on  various 
circumstances  connected  with  the  degree  of  civilization 
which  the  people  practising  or  attempting  imitative 
Art  had  attained.  We  read  in  the  oldest  Historians,* 
of  monuments  erected  to  mark  the  spot  whereon  any 
extraordinary  event  had  taken  place ; and  although, 
at  the  early  period  alluded  to.  these  monuments  were 
only  composed  of  rude  blocks,  sometimes  of  mere  heaps 
of  stottes,  still  to  such  a commencement,  so  simple  in 
the  means,  yet  so  important  in  iU  object,  are  we.  in  all 
probability,  indebted  for  the  existeirce  of  those  Arts 
which,  by  gradual  advances,  became  so  universallyprac* 
tised,  and  in  many  parts  of  the  World  so  highly  culti- 
vated. Religious  feelings,  too,  had  their  share  in  for- 
warding  the  progrese  of  the  Arts  ; for  uneducated  Man, 
unable  to  comprehend  a Divine  Essence,  was  led  to  ofler 
hit  addresses  to  some  palpable  substance,  as  a represen- 
tative of  that  Power  from  whom  he  fell  he  derived  all 
Good,  or  by  whose  influence  he  was  protected  from  Evil. 
But  it  is  conceived  this  was  subsequent  to  the  first  and 
more  natnial  introduction  of  commemorative  rr>omi- 
meats.  It  seems  prubable,  too,  that  the  first  statues 
were  of  Men  rather  than  of  Gods,  and  that  Human 
Idols  preceded  those  of  Divinities.  The  suppostUon  is 
strengthened  by  the  fact,  that  the  earliest  objects  of 
worship  amongst  the  Heathen  Nations  were  the  Hea* 
venly  Bodies ; and,  altbougb  there  were  symbols  dedi- 
rated  to  them,  or  allusive  to  them,  it  does  not  appear  in 
any  instance  that  these  were  made  in  the  Human  form; 
on  the  contrary,  it  is  more  likely  they  were  mere 
pillars  of  a conical  or  pyramidal  hhape;  and  it  has  been 
supposed  that  when  such  works  are  alluded  to  and 
called  “ graven  images*'  by  Moses,  it  is  in  reference  to 
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the  allegories  or  hieroglyphics  inscribed  on  them.  Tra-  Srnlpiure. 
ditional  accountsuf  wonderful  exploits  in  arms,  the  real 
or  fabled  History  either  of  a mighty  conqueror,  a law- 
giver, or  a founder  of  a Nation,  led  probably  in  the 
first  instance  to  the  attempt  at  making  an  image,  which 
a rude  and  uncultivated  people,  always  fond  of  the 
marvellous,  would  soou  learn  to  contemplate  with  feel- 
ings of  admiration  and  awe  as  the  represrnUtive  or 
type  of  their  great  Chief.  Extraordinary  respect  for  bis 
memory  and  actions  would  lra«i  to  the  payment  of  ex- 
traordinary hontmrs  4 and  as  the  promotion  of  Heroes 
into  Divinities  offered  but  little  difficulty,  when  time  had 
obscured  the  real  existence  of  the  objects,  the  crafty 
policy  of  a college  or  caste  of  an  hereditary  Priesthood, 

(such  as  existed  in  Asia  particularly,)  would  soon  be  led 
to  take  advantage  of  the  eflecl  produced  upon  the  ima- 
gination of  the  people  by  stories  attached  to  rude  and 
(rightful  attempts  at  form.  'Hiuh  an  extravagant  and 
nioiistroiis  worship  was  introduced,  which  soon  prevailed 
over  a vast  |M>rliun  of  (he  World  in  ancient  times,  and 
is  even  now  met  with  in  uncultivated  regions,  Tlie 
oldest  monsters  of  Egypt,  no  less  than  (he  images  of  the 
Buddhists  and  ('hinese,  were,  probably,  in  the  natural 
progress  of  superstition,  (fostered  by  the  Priesthood,)  the 
fruit*  of  a similar  origin,  and.  perhaps,  the  same  may  be 
said,  in  the  first  instance,  of  the  Gods  of  Babylon  and 
Nineveh.  Primus  in  orbr  Deos  fecit  timor^  is  perfectly 
true  of  (he  Idol  Gods  of  the  East;  to  increase  tbeir 
effect  in  exciting  terror  by  additional  monstrosities,  both 
of  form  and  aUributes,  was  the  object  of  the  PHeats, 
and  (he  only  progress  in  Art  amongst  them  was  the 
iulroductiun  of  additional  incongruities.  The  general 
forms  once  consecrated  as  symbolical  of  the  aUributes, 
or  as  resemblances  of  their  monstrous  Gods,  were  after- 
wards preserved  from  improvement  or  innovation  by 
the  nature  of  their  hierarcbal  institution*  ; and  (hus,  as 
will  be  more  particularly  shown  when  we  come  to  speak 
of  Egyptian  Sculpture,  was  a barrier  raised  against  any 
improvement  in  style  in  the  imitative  Arts,  which,  aa 
long  as  it  wa.s  re-sp^ed,  wa.s  fatal  to  their  progress. 

To  return  to  our  History.  It  has  been  contended  [ave«it>oti  la 
that  the  Egyptians  were  the  inventors  of  Sculpture : the  East, 
(he  distinction  hus  also  been  claimed,  and  with  much 
more  propriety,  for  the  PtKEniciana,  of  not  only  having 
invented  it,  but  of  having  extended  tl  and  taught  it  to 
other  Nations,  'fbe  circumstances  which  Asia  appears 
to  have  enjoyed,  undisturbed  as  that  portion  of  the 
Globe  wa-s  for  a long  period,  either  by  intestine  divi- 
sions or  foreign  wars,  is  also  favourable  to  the  opinion 
that  the  Arts,  both  useful  and  ornamental,  had  their 
commencement  there,  and  that  as  it  was  the  first  settle- 
ment of  Man  after  the  Deluge,  so  it  was  the  cradle  of 
the  Arts  and  Sciences,  It  is,  indeed,  more  than  pro- 
bable that  the  Asiatics  had  made  considerable  progress 
in  them  long  before  they  had  any  existence  in  other 
Countries.  It  is  much  to  be  regretted  that  our  aequaint- 
ai>ce  with  the  earlier  History  and  migrations  of  the 
Hindhs  is  so  scanty  ; but  we  tnist  (he  time  is  not  far 
distant  when  the  laudable  exertions  of  a learned  Society, 
instituted  for  the  express  purpose  of  collecting  informa- 
tion respecting  (be  History  of  the  Nations  of  the  East, 
will  be  so  far  crowned  with  success  as  to  enable  the 
curious  in  such  pursuits  to  penetrate  the  thick  cloud  in 
which  the  origin  and  intention  of  their  Mythology  it 
enveloped ; and  from  which,  however  (hey  may  have 
been  changed  subsequently,  it  is  not  impt^able  that 
much  in  the  Egyptian,  and  even  the  Grecian  systems  of 
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Sculpture  worship,  was  ori§pnally  derived.  Such  a kinmledg;!*. 

if  the  supposition  be  admitted,  would  open  a wide  and 
extremely  interesting  field  for  the  antiquary,  and,  leading 
to  the  explanation  of  the  object  of  their  Sculpture,  would 
tend  to  elucidate  much  in  the  practice  of  the  Arts 
amongst  the  earlier  Nations. 

Sappotd  It  lias  been  asserted  by  some  of  the  oldest  Christian 
r&AyScnp-  writers  that  Abraham,"  as  well  ns  hts  father  Thera  or 
turdnoiicM.  ihemseWes  makers  of  images,  llie  Scrip- 

tures afford  IIS  no  authority  for  this  suppositimi ; we 
only  find  allusion  made  to  their  being  infected  witli  the 
extravagant  and  improper  notions  that  are  said  to  have 
prevailed  in  tho.'ie  days,  Ixnh  with  regard  to  image* 
worship,  and  adoration  paid  to  the  stars,  'finis  in 
the  Book  of  Jo»hua,\  we  read,  “ ‘ITins  says  the  Ixird 
God  of  Israel,  your  fathers  dwell  on  the  other  side  of  the 
flood  ill  the  old  time,  even 'Ferah,  the  father  of  Ahnhnm, 
and  the  father  ofNachor and  '*  ihfyntrvtd  other  Gods  ^ 
and  ill  a subsequent  verse  of  the  «me  chapter  they 
are  counselled  **  to  put  away  the  strange  Gods’*  that  were 
among  them.  It  is  tnie  that  in  this  place  no  particular 
mention  is  made  of  the  objects  which  they  worshipped  ; 
but,  soon  after  this  time,  we  have  it  very  expressly 
stated,  that  Rachel,  when  she  left  her  father's  house 
with  Leah  and  Jacob,  carried  away  the  **  images,”  and 
that  Laban  pursued  them  for  the  purpose  of  recovering 
them.  'Fhis,  wc  believe,  is  the  earliest  notice  we  have  in 
the  Holy  writings  of  the  existence  of  such  things  ; and 
even  here  no  details  are  supplied  by  which  we  can 
ascertain  what  they  were  like,  nor  of  what  maleriuls  they 
were  formed.  That  they  were  but  small,  is  evident  from 
the  circumstance  of  Rachel  being  able  to  carry  them 
away  unobserved,  and  afierwards  from  the  facility  with 
which  she  concealed  them  when  Laban  searched  for 
them.  One  other  instance  may  be  mentioned,  where 
Jacob  is  describeil  as  taking  all  the  **  strange  Gods  and 
hiding  them  under  an  oak  which  was  by  Shechem.'t 
Sculpiur*  remains  of  the  Sculpture  of  the  Hebrews  exist, 

Hebfw  **  assured  that,  at  the  time  of  Moses,  they  were 

considerably  advanced  in  their  knowledge  of,  and 
practice  in,  some  of  the  most  dilficult  Arts.  Of  this,  the 
netting  up  of  the  Gulden  calf,  and  the  Brazen  serpent, 
afford  ample  testimony.  It  has  been  well  observed  by 
the  author  of  Sabaan  Researches,^  that  the  manner  in 
which  the  Art  of  Engraving  is  spoken  of  in  the  Books  of 
Moses,  shows  that  it  was  hy  no  means  an  Art  of  recent 
invention  at  those  times.  Tlic  onyxes  for  the  sacred 
ephod,  the  plate  of  gold  for  the  mitre  of  the  High  Priest, 
and  the  precious  stones  for  his  breastplate,  were  all 
onlcred  to  be  engniveii  like  the  engravings  of  a signet ; 
and  this  expression  is  freijuently  used  in  the  Book  of 
Exodus : at  chapter  xxxix.  it  says,  they  wrought  onyx 
stones  enclosed  in  ouches  of  gold,  graven  as  signets  arc 
graven.**  The  same  observation  has  b^*n  madewith  regard 
to  the  Cherubim,  which  seem  to  have  been  well-known 
figures,  in  that  day,  to  the  Jews ; for  Moses  does  not  give 
any  particular  description  of  them,  nor  detail  offoiro,  as 
he  does  of  other  things,  and  yet  the  Jewish  artists  appear 
to  have  made  them  correctly.  At  this  lime  too,  at  least 
fifiecn  hundred  years  before  the  Christian  Era,  we  find  the 
names  of  two  Hebrew  Sculptors  recorded,  Bezaleei  the 
son  of  Uri,  and  Ahnliab  the  son  of  Ahisamach.  both 

* GniviM  sad  Orowtv.  Tk^mitr.  s»d  Dtet.  dr  Bsylr,  ad 

9.  Jirokam,  sad  aets. 
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employed  by  Motiea  to  make  the  ornaments  of  the  Sculpture. 
Tabernacle,  and  which  will  be  found  particularly  de- 
scribed  in  the  XXXVIlh,  XXXVIlih,  and  XXXVIIIth 
Chapters  of  Exodus,  lliese,  it  may  be  observed,  are  the 
earliest  Sculptors  of  whom  we  have,  by  name,  any  au- 
thentic record,  ft  is  pre'>umed  that  the  Sculpture  of 
the  Hebrews  bore  a good  deal  of  resemblance  in  point 
of  style  to  that  practi-sed  by  the  Egyptians,  and  which 
we  shall  examine  more  particularly  when  we  come  to 
treat  of  that  |ieople. 

Diodorus  Siculus,  describing  the  riches  and  beauties  Ak»vmtt« 
of  Babylon  and  Nineveh,  says,  there  were  a variety  of  AsdlkUytv. 
magniticent  works  in  the  celebrated  Gardens  of  Semi- 
mniis ; tnissi  rUieviof  animals,  which  were  richly  painted, 
and  statues  in  bronze  of  Belus,  Ntnus,  and  Semira- 
mi.s,  were  amongst  the  decorations  of  the  Palace.  Now, 
although  much  exaggeration  has  in  all  probability 
crept  into  the  account  of  the  Hist'iriau,  and  although 
even  uqueMioii  may  arisewhether  the  earliest  Sovrretgiw 
ofitie  Babylonian  Monarchy,  are  to  be  here  uivdcrslood 
(for  the  names  are  said  to  have  been  common  to  marv 
of  Uie  rulers  of  that  Nation.)  still  it  is  evident  that  the 
assumption  was  strong  that  the  practice  of  the  Art  wss 
of  great  antiquity,  and  that  Artists  had  lived  who  were 
capable  of  producing  works  of  extraordinary  grandeur ; 
though  we  have  no  means  of  forming  any  conjecture  on 
the  style  of  the  performance,  nor  of  the  manner  of  exe- 
ctiting  them.*  Barucht  supplies  us  with  some  curious 
particulars  respecting  the  practice  of  the  Babylonians  in  Abcut 
image-making  at  a later  period  of  their  H istory ; he  ■ c. 

notices  the  materials  of  which  their  statues  were  com-  ()30. 

poseil,  and  the  manner  in  which  they  were  dressed, 
namely,  with  real  drapery,  a custom  not  unusual  in 
early  limes.  'Fhe  following  extracts  are  interesting,  and 
throw  a valuable  light  on  the  state  of  Art  in  that  part  of 
the  World  at  the  (wriod  at  which  the  Prophet  lived.  ‘‘Now 
shall  ye  see  in  Babylon  Gods  o/silver,  and  of  goid,  and 
of  wood,  borne  upon  shoulders,  which  cause  the  nations 
to  fear;'*  “ they  themselves  are  gtAied  and  laid  over 
with  gold  **yet  cannot  these  Gods  save  themselves 
from  rust  and  moths,  though  they  be  rorerrd  tcUApurple 
raiment  neither  when  they  were  molten  did  they 
feel  it.” 

It  is  much  to  be  regretted  that  no  monuments  remain.  Fi.crmc  sa«. 
at  least  no  monuments  of  a sufficiently  early  date,  to 
throw  any  light  upon  the  style  of  the  Arts  of  Design 
amongst  the  Phmnicians  ; for  tlie  Carthaginian  medals 
or  coins  which  are  preserved  merely  show  us  the  &tai«> 
of  Art  in  a colony  established,  it  is  true,  by  the  Ph<cni- 
cians,  but  from  which  we  must  not  venture  to  judge  of 
the  merit,  nor  of  the  extent  of  skill  of  their  ances- 
tors, That  they  were  an  ingenious,  highly  cultivated, 
and  industrious  people,  there  can  be  no  doubt  from  the 
evidence  we  have,  and  the  mention  made  of  them  in  the 
earliest  classical  writers;  their  Country  seems  tohave  been 
the  great  magazine  of  iheWorld.wherein  every  thing  that 
could  administer  to  luxury  and  comfurt  was  to  be  found ; 
they  are  celebrated  as  rich  merchants,  and  bold  naviga- 
tors, and  their  commercial  inlerrourse  was  extended  to 
all  the  neighbouring  and  even  to  some  very  remote  Na- 
tions. Their  acknowledged  skill,  and  their  establishment 
of  Colonies  in  all  parts,  have  led  many  to  think  that  thry 


a Herodotus,  who  lived  abosit  4M)  s.  c.,  writes,  thai  (her*  «ere 
•Utuci  of  pdd  at  RahyWia  ; they  were  of  a Uie  data  compared  with  the 
wnris  U)  which  Diodonis  ineati*  to  refer,  but  Midicieiitly  csrij  to  render 
tbeir  eKiKletvce  nnporUat  to  tn  historical  point  new. 
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firsttaug;!>t  theArU  ofDesig:ninthcCountrie*  which  they 
filed  upon  a»  residence? ; and  ultliousrh  wc  arc  nut  dis* 
ported  to  think  tbia  entirely  the  case,  there  can  be  ItUle 
nr  no  doubt  that  their  fame  in  all  curious  workmanship 
was  very  preat.  Homer  especially  dislinpuishen  the  Si- 
dnnians  for  their  eicelletice  in  the  Arts  of  Dcsipn.  and 
calls  tbem  iifeVer  99\vSoua\«t  :*  m the  passage  re- 
ferred to,  he  U noticing  a pohlcl  elaborately  worked  in 
silver,  and  alludes  to  tlic  artists  who  executed  it.  A 
Tyrian  artist,  too,  was  employed  upon  one  of  the  most 
celebrated  works  of  antiquity,  namely,  the  Temple  of 
Solomon;  we  arc  informeil  that  King  Sulnmim  scut 
and  fetched  Hiram  out  of  Tyre,  and  he  ciune  Ui  King 
Solomon,  and  wrought  all  his  works;  he  made  the 
molten  sea«  with  the  twelve  oxen  snpjiortinp  it,  ('heru- 
&c. : this  was  about  one  tbousand  yeais  before 
the  Christian  Era. 

PeTimn*.  [l  appears  that  Sculpture  was  known  and  practised 
by  the  Persians  at  a very  early  perio<l  of  their  History, 
though  it  is  likely  tlial  the  Art  never  allaine<l  any  very 
Itfreat  degrea  of  excellence  or  l>cauty  amongAi  them; 
it  was  in  all  probability  confined  to  architecturjl  pur- 
poses, and  the  following  causes  would  operate  in  no 
slight  degree  in  arresting  its  progress  towards  perfec- 
tion. In  the  first  place  the  Pernians  highly  disapproved 
of  statues  for  Hriigiuiis  purposes,  that  is  as  objects  to  be 
worshipped,  liecausc  they  did  not  believe,  as  the  Greeks 
did,  that  the  Gods  had  the  Human  fonn  ; and  we  are 
informed  hy  l)ir>genes  Eaeriius.  and  C'lrmens  Alcxan- 
tlrinus,  that  as  they  allowed  Fire  and  Water  to  be  the 
«»nly  emblems  or  repro'ciUations  of  the  Divine  Power,  so 
did  they  coiuJemn  all  statues  and  imnges  whatever; 
and  Xerxes  is  said  even  to  have  destroyed  all  the 
Temples  of  Greece  at  the  instigation  of  the  Magi, 
because  the  Iniilders  of  those  edifices  impiously  pre- 
sumed to  enclose  within  walls,  the  Gods  to  whom  all 
things  are  <»pen  and  free,  and  whose  proper  Temple  is 
the  whole  World.  Various  authorities  might  be  added  to 
these,  in  proof  of  the  constant  war  which  the  Persians 
carried  on  agiiinst  images,  and  every  emblem  of  idolatry 
differing  from  their  own.  Another  reason  for  the  slow 
progress  of  the  Art  in  that  Country  was  the  horror  they 
Appear  to  have  entertained  of  all  naked  figures ; and  as 
it  would  have  militated  decidedly  against  popular  pre- 
judice or  feeling,  no  Sculptor  would  dare  to  represent 
any  figure  without  its  uppropiiatc  drapery,  t’nder  these 
circumstances,  so  unfavourable  to  the  progress  and 
improvement  of  Sculjiture.  wc  caimot  be  surprised  at 
finding  all  the  figures  which  have  reached  us.  closely 
draped,  and  stiff  and  awkward,  from  the  ignorance  of 
the  artists,  who  had  no  opportunity  of  studying  the 
human  form,  nor  of  acquiring  that  knowledge  of  its  struc- 
ture which  would  have  enabled  them  to  show  the  play 
and  variety  of  the  figure  under  the  dress  iu  which  they 
eiivc]opc<l  it.  The  bam  rilievi  which  have  been  found 
amongst  the  mins  of  Per»c|>olis  show  the  general 
state  of  Art  in  Persia  at  an  early  period,  and  will  be 
found  to  correspond  with  the  character  which  we  have 
drawn  of  it.  These  works  bear  so  strong  a re«em- 
lilance,  in  many  respects,  to  those  of  the  Egyptians  that 
they  have  been  thought  to  be  the  performances  of 
artists  from  that  C'oumry,  carried  into  Persia,  probably, 
by  Cambyses,  when  he  returned  thither  after  having 
subjugated  Egypt ; and,  certainly,  at  a later  )>eriod,  the 
Persians  seem  to  have  employed  artists  to  execute  their 
coins  who  were  entirely  unacquainterl  with  the  improve- 
* Uiad,  Ub.  xxiii.  v.  74-3, 


ments  which  had  taken  place  in  Art  in  the  neighbouring  Scalpture. 
Slates;  as  may  be  inferred  from  the  pieces  of  money, 
called  Danes,  of  which  many,  both  in  gold  and  silver, 
are  extant,  and  which  exhibit  as  much  poverty  in  the 
design  and  style  as  ignorance  and  clumsiness  in  the  exe- 
cution. Representatious  of  the  Hnman  figure,  with  ac- 
cessories of  a more  elevated  character  of  Sculpture,  are 
frequently  met  wiih,astbe  Persian  Divinity.  Miihras.wilh 
his  various  symlwls ; but  there  cun  be  no  doubt  that 
these  statues  and  aJti  riltrei  are  the  works  of  foreign- 
ers. Greek  or  Roman  artists,  and  of  a cumparalively  late 
)>eriod.  One  proof  of  this  ia,  that  the  Persians  are  said 
to  have  sacrificed  a horse  to  this  object  of  their  adora- 
tion, umlerstood  to  be  typical  of  the  Sun ; but  in  the 
monuineiits  to  which  wc  allude,  the  victim  is  a bull, 
and  the  place  in  which  the  action  is  being  performed 
is  a cave,  ami  we  are  informed,  (in  confirmiition  of  our 
sup]Misiiii»n,)  that  in  those  parts  of  Italy  in  which  this 
worship  was  intitKluced,  the  ceremonies  were  always 
curried  on  under  ground,  or,  in  fact,  us  these  Sculptures 
represent,  hi  caves. 

The  foregoing  general  survey  of  the  practice  ofG«'wrsI 
Sculpture  amongst  the  earliest  Nations  wa.s  necessarv 
to  our  purpose  in  giving  the  History  of  the  Art  from 
the  first  accounts  we  have  of  it;  but  it  has  been  our 
endeavour  to  render  it  ai'.  succinct  as  was  compatible 
with  the  subject,  being  fully  sensible  that  where  there 
arc  no  monuments  existing,  but  little  knowledge  can  be 
obtained  of  the  styles  of  Art  practised ; and  that  hut 
little  light  can  be  thrown  on  its  History,  or  any  pecu- 
liarities attending  its  first  introduction,  where  liooks  of 
a late  dale  ore  our  only  authorities  or  sources  of  in- 
formation. In  c*oiiaidcring  the  Arts,  and  more  parti- 
cularly Sculpture,  as  it  was  practi^etl  in  other  Countries, 
of  which  it  is  next  proposed  to  treat,  namely.  Egypt, 
parts  of  Asia  Minor,  Greece.  Italy,  and  their  depend- 
encies. a much  more  sati^factory  field  is  opened  to 
us;  for  in  each,  or  nearly  so,  we  shall  be  able  to 
begin,  if  not  with  its  birth,  at  least  with  its  infancy, 
in  point  of  style,  and  to  trace  it  progressively  to  its 
perfection,  decline,  and  fall.  That  of  Egypt  will,  jier- 
haps,  be  the  most  difficult,  as  the  early  History  of  that 
most  iiilere»ting  Nation  is  most  lost  in  obscurity. 

But  as  the  progress  of  the  .^rts,  the  particular  object 
of  (he  present  inquiry,  did  not  keep  pace  with  the  im- 
provements of  the  people  iu  other  respects,  wc  shall 
not  have  to  regret  the  scantiness  of  our  information  on 
that  head  so  much  as  might  at  first  be  apprehended. 

Before  we  enter  upon  this  part  of  our  History,  it  may 
not  be  improper  to  observe,  that  in  beginning  with  (he 
Egyptians,  our  object  is  not  to  derive  Sculpture  from 
that,  nor  any  other  particular  Country,  for  it  docs  not 
appear  at  all  necessary  that  the  Art  should  have  been 
transplai'ted  from  one  Nation  to  another,  in  order  to  have 
become  so  universally  practised  as  it  is  proved  to  have 
been  from  concurring  testimonies  and  still  existing  mo- 
humeiits.  Migrations  of  Nations,  and  the  establishment 
of  Colonies  from  morccivilizetl  Countries,  would  naturally 
have  great  influence  in  introducing  improvement  in  most 
things;  and  Religion,  customs,  and  with  these  the  Arts 
of  Design,  would,  probably,  undergo  considerable  change. 

But  we  have  iiudeniahle  evidence,  in  our  own  times, 

Uiat  Sculpture,  as  well  as  Painting,  have  been  cultivated 
in  Countries  newly-discovered  by  us,  and  uninstructeil. 
as  far  as  we  can  find,  by  any  other  People,  in  these  Arts. 

In  Mexico,  and  the  South  Sea  Islands,  as  well  as  in  other 
places.  Idols  and  Pictures  have  been  found,  which  bear 
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Sculptvr*.  undoubted  marks  of  originaiily,  nidely  copied  from  Na* 
ture,  and  lo  be  traced  by  their  symbols,  or  the  subjects 
they  illustrate,  to  their  origin  in  the  tradition  of  real 
or  pretended  exploits  of  the  ancesUtrs  of  the  people 
urho  possess  them.  The  Arts  of  Desif[^,  as  hss  before 
Iteen  observed,  have  owed  their  birth  to  necessity 
and  to  the  desire  of  commemoration:  (heir  cultivation 
and  improvement  U)  pleasure. 

The  leading  styles  of  Art  amongst  the  Ancients  are 
divided  into  (Egyptian,  Etruscan,  Greek,  and  Homan. 
We  may  almost  say,  each  of  these  has  its  E|>ochH,  and 
each  Epoch  its  distinguishing  character,  atKl  in  the  Greek 
School  each  character  its  author ; for  we  are  furnished 
with  the  names,  peculiarities  of  style,  and,  what  is  still 
more  fortunate,  with  the  works  of  many  of  the  great 
masters  of  Sculpture  in  that  favoured  Country,  which 
enable  us  to  judge  with  tolerable  accuracy  at  what  times, 
as  well  as  under  what  masters,  various  interesting 
changes  in  the  Art  took  place. 


£^pfmn  RculfiluTt. 

Tlie  History  of  the  Arts  of  Design  in  Egypt  has  af* 
forded  a wide  held  for  speculation,  but  few  satisfactory 
conclusions  have  been  arrived  at  respecting  their  origin 
Kpochi  and  earliest  practice.  Winckelman*  ventures  to  mark 
acionlinf  U(  three  distinct  j>crio<l8  or  Epochs  of  Art  amongst  the 
V^iickel-  Egyptians,  makiogthe  first  include  the  time  that  elapsed 
From  their  origin  in  that  Country  to  the  reign  of  Cam> 
byses,  in  the  LXlId  Olympiad,  or  526  years  before  the 
Christisn  Era.  This  he  distinguishes  as  the  **  An- 
cient Epoch  ;**  **  the  Middle,**  according  to  his  classifica- 
lioii,  embraces  the  whole  period  during  which  Egj-pt 
was  under  the  dominion  of  the  Persians  and  Greeks ; 
and  the  third  or  last,  which  he  tenns  the  Style  of  Imi- 
tation, was  about  the  time  of  Hadrian.  In  another  place, 
however,  the  German  antiquary  seems  disposed  to  fix 
the  oninmrncement  of  the  second  E)Hi€h  considerably 
later;  namely,  at  the  establishment  of  the  Greeks  in  that 
Country,  under  Alexander  the  Great  and  his  successors.t 
Arcontinf  flie  Abbate  Fea,  (he  learned  editor  of  the  latest  edition 
lo  Abluic  of  Winckelman's  Work,  endeavours  lo  establish  no  less 
***  than  five  jieriods : the  first  of  which  lasted  from  the  origin 

of  the  Arts  in  the  Country  to  the  time  of  Sesosiris ; the 
second  under  Sesoslris,  (hiring  twenty-four  years  of  his 
rcigti;  the  third  from  Sesostns  to  Psammetichus ; the 
fourth,  the  period  of  imitation  of  Egyptian  Art  in  Home ; 
and  the  fifih.  that  of  Thcuilosius  the  Great : this  classi- 
fication, and  particularly  that  of  the  first  periods,  is 
too  chimerical  to  be  depended  upon.  A third  arrange- 
ment of  periods  of  Egyptian  Art  may  be  noticed  here,  by 
u>  ViUin.  M.  Millin,  (he  well-known  author  of  various  learned  and 
interesting  Works  on  Art  and  antiquity;  the  first  is 
brought  down  by  him  to  the  time  of  Psammetichus, 
during  whose  reign  the  Greek.*  were  recrived  and  treated 
with  favour ; the  second  commenced  with  the  reign  of 
that  Prince,  and  had  its  duration  till  the  Conquest  of 
Cambyses ; when  a further  change  took  place  by  the 
mixture  of  the  Persian  style  with  the  original  Art  of 
the  Country,  marking  the  third  Epoch  ; which  lasted 
from  Camhyses  to  the  reign  of  Alexander  the  Great; 
the  fourth  was  of  the  time  during  which  the  Egyptians 

* WiiKkelowi,  St.  fkUt  Arti  Jet  Ditegn^,  lib.  H.  e.  1. 
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were  subjected  (n  the  Greek  Kings,  and  M.  Millin  E^ptlan 
calls  the  style  of  this  period  the  Gneco- Egyptian  ; (he 
fifth  is  the  Style  of  Imitation,  and  commenced,  as  in 
Winckelman's  division,  with  the  reign  of  Hadrian.  Tliis 
classification  is  more  satiiiractory  than  that  of  the  Abbate 
Fea;  but  it  is  a question  whether  the  changes,  which  the 
different  antiquarians  have  fancied  are  to  he  observed 
in  Egyptian  Art.  are  really  sufficiently  developed  in  the 
monuments  which  are  come  down  to  us,  to  allow  of  our 
making  such  distinctions.  The  most  objectionable  part 
of  these  divisions  seems  to  us  to  be  the  fixing  changes 
fo  early  a.s  those  adopted  by  Pea  and  Millin;*  fora)* 
tliough  Cambyses  endeavoured  to  abolish  the  customs 
and  even  (he  Relip^on  of  the  Egyptians,  wc  are  not 
informed  that  he  made  any  changes  in  the  Arts,  or  in 
the  Irealmcnt  of  artists  ; and  it  is  ImI  fair  (o  believe  that 
had  he  entertained  such  a wish,  the  Persians  had  no  Art 
which  they  could  substitute  .superior  to  that  which  they 
found  in  die  Country  they  had  subdued.  It  is  important 
too,  while  considering  this  subject,  to  bear  in  mind  that 
the  changes  that  Cambyses  wished  to  effect,  and  perhaps 
did  partially  effect,  were  of  no  great  duration,  as  we  are 
informed t that  his  suixeasor,  Dariii.s,  permitted  the  Egyp- 
tian.s  to  return  lo  their  own  usages;  and  it  is  remarkable, 
and  oHers  some  confirmation  of  this  {losition,  that  Plato, 
who  lived  about  ISO  years  afier  Cambyses,  speaks  of  the 
attachment  which  the  Egyptians  cherished  fur  all  their 
most  ancient  customs,  observing,  that  no  changehad  taken 
place  for  Ages.^  Under  these  circumstances,  we  should 
be  disposed  to  consider  the  second  opinion  ofW'inckel- 
man  as  (he  most  satisfactory ; namely,  that  the  first  style 
of  Art.  such  as  It  was  practised  in  the  earliest  liines, 
lasted  with  but  slight  variations  until  the  general  intro- 
duction of  Greeks  during  the  reign  of  Alexander  the  a.  c. 
Great,  when  a change  took  place  in  most  of  the  institu-  330 
(ions  of  the  Country,  and  the  Arts  of  Design,  naturally  and  wth. 
enough,  underwent  some  alteration  from  the  introduc- 
tion of  the  purer  taste  of  the  conquerors.  Hut  It  will 
be  remarked,  (hat  the  characteristics  of  Egyptian  Art 
are  peculiarly  its  own ; and  although  some  general  re- 
semblance lo  it  may  be  found  in  some  stiff  and  hard 
first  efforts  in  other  Countries,  and  although,  in  the 
course  of  Ages,  the  practice  may  have  been  influenced,  in 
minor  details,  by  correspondence  with  foreigners,  suffi- 
ciently perhaps  to  enable  careful  observers  to  distinguish 
the  N'ariations  of  the  periods  alluded  to,  yet  the  leading 
character  of  all  Art  in  that  Country  remains  the  same ; 
and  whether  it  be  of  the  most  remote  period,  or  of  the 
Ptolemies,  or  of  the  time  of  Hadrian,  it  bears  a style  or 
manner  which  alike  stamps  it  as  Egyptian. 

It  excites  our  astonishment  that  a Nation  so  distio-  Ctote«  of 
guished,  so  superior  indeed  to  other  Nations  in  Science,  t>ro- 
should  have  made  so  little  progress  in  the  Arts  of  De- 
sign  ; for  we  cannot  but  bo  struck  by  the  fact  that  their 
improvement  in  (hem,  and  especially  their  imitation  of 
the  Human  figure,  did  not  keep  pace  with  their  advance- 
ment in  other  respects.  In  the  Arts  of  Design,  though 
their  works  were  surprising  and  magnificent  from  their 
scale,  they  seemed  destined  never  to  arrive  at  perfection : 
and  it  l)ecomcs  an  inquiry  of  interest  to  endeavour  to 

* We  hate  thcm|h(  it  right  to  notice  the  opinion*  of  (he  abu«e  in- 
getuouv  writers,  hut  the  reader  who  desires  to  eater  more  particularly 
into  the  wbject  of  Bfvptiaa  Art  and  aatlqeity  it  referred  lo  the  worke 
of  Znegi,  Hareilton,  ^kee,  aad  oq>cci«lly  the  Ute  reeearcbee  ef 
Young  and  (Jhsmp^ion. 

f l>iod.  Siculus. 
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Sculftflfi.  discover  to  adequate  cause  for  this  failure.  One  of  the 
* M principal  reasoos  which  has  been  adduced  is  the  absence 
of  beiMtiful  forms  axDong;st  the  E|^’ptians.  either  in  face 
or  figure.  iElian  observes  thst»  in  his  time,  it  was  rare 
to  find  a wetl-made  or  beautiful  woman  ; and  another 
writer*  says  of  them,  //omine*  auUm  JE^yptU  pltrique 
tuh  fuKulx  sunf  el  ainUi,  ma^uque  ttumliortt,  graeilenti 
et  oridi,  dte.  It  is  well  known  that  they  had  no  public 
Games,  like  the  Greeks  and  Romans,  for  the  exereiae 
of  their  bodies,  by  which  their  artists  could  have  the 
opportunity  of  studying  the  actions  and  variety  of  the 
figure;  causes  sufficiently  powerful  to  prevent  their 
imitative  works  possessing  much  excellence  of  form. 
The  artists  too.  It  must  be  remembered,  were  altoge- 
ther  precluded  from  stud)ing  Anatomy,  so  essential 
to  the  perfection  of  the  Fine  Arts  and  of  Sculpture 
especially,  by  the  extreme  res(>eci,  approaching  to  vene- 
ration, that  was  paid  to  the  dead.  So  jealous  were  they 
of  any  indignity  being  shown  to  the  bodies  of  the  de- 
ceased, that  they  considered  the  common  and  necessary 
offices  whicfawere  performed  as  having somethingrevolt* 
ing  in  them  ; and,  consequently,  the  persons  appointed 
by  law  to  embalm  the  dead  and  prepare  them  for  inter- 
ment  were  looked  upon  with  horror  and  detestation, 
and  were  obliged  to  seek  safety  by  flight  from  the 
indignation  and  excited  feelings  of  the  surviving  rela- 
tives. The  next  cause  that  may  be  asslgtied  for  the 
little  progress  that  was  made  in  the  Arts,  was  the  strong 
and  unconquerable  attachment  they  had  for  all  their 
most  ancient  customs ; which  has  led  some  writers 
to  suppose  that  the  artists  were  forbidden  to  depart 
from  estabUAed  rules  applied  to  the  representation 
of  the  human  figure.  From  the  comparative  skill  which 
they  have  evinced  in  executing  animals,  it  seems  more 
than  probable  that  it  was  in  these  inferior  objects  alone 
that  they  were  permitted  to  exercise  their  own  judgment 
or  skill ; while  statues  or  pictures  of  men  and  women, 
appropriateil  to  purposes  of  Religion,  and  confined  to 
the  representation  of  Divinities,  Kings,  and  PriesU,t 
were  not  to  be  elevated  at  the  will  of  the  artist  beyond 
the  character  led  by  the  Ancients,  and,  therefore,  esta- 
blished as  by  Law.  We  must  also  notice  another  influen* 
tial  cause,  the  division  of  the  people  into  castes  or 
professions,  which  obliged  a son  to  follow  the  trade  or 
calling  of  his  father,  whatever  it  might  be  by  the  same 
rule  it  was  prohibited  for  any  person,  however  decided 
his  disposition  for  them  might  be,  to  practise  the  Arts  of 
Design,  unless  he  had  an  hereditary  right  so  to  apply  his 
talents.  One  more  cause  for  the  slow  progress  of  the 
Arts  in  Egypt— -^ore  influential  perhaps  than  any 
other  in  a profession  which  requires  for  its  consume 
malion  and  perfection  much  nursing  and  protection — 
was  the  little  esteem  in  which  artists  were  held  in  the 
Country ; they  were  classed  in  the  lowest  rank,  and 
neither  had  opportunty  nor  permission  to  rise  above  it. 
Thus  their  practice  was  merely  mechanical,  unaided 
and  unenlightened  by  the  mind  or  sentiment  which  a 
student,  who  feels  he  may  arrive  at  distinction  by  excel- 
ling in  the  higher  branches  of  his  Art.  would  endeavour 
to  throw  into  his  works.  Tlie  statues  and  boMt  rtlieri 
remaining,  even  at  the  present  day,  are  almost  without 
number ; and  wherever  ruins  have  been  discovered,  whe- 
ther of  Temples,  Tombs,  or  Obelisks,  tliere  also  have 
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Sculptures  or  Paiotings  been  found.  Tbe  continual  BfyptisB. 
practice,  therefore,  which  such  a vast  qtxantity  nf  work  ^ 
afforded  must,  under  any  other  circumstances,  have 
occasioned  improvement ; and  were  it  not  for  the  pa- 
ralyzing influence  of  Ute  causes  above  enumerated,  we 
should  be  utterly  at  a loss  to  comprehend  how  it  was 
possible,  in  a Country  where  Art  was  so  extensively 
cultivated,  that  it  should  have  remained  so  stationary  in 
point  of  style. 

The  general  characteristics  of  Egyptian  Sculpture  CbmeWr- 
are  extreme  simplicity  or  unifonnily  in  the  composition  i*ucs. 
of  the  lines,  want  of  variety  of  action,  and  the  absence 
of  sentiment  or  expression  in  the  heads.  Their  statues 
are  standing  quite  upright,  or  sitting  with  all  the  limbs 
at  right  angles  to  the  body,  or  kneeling  on  both 
knees  ; the  arms  are  generally  attached  to  the  body,  the 
hands  close  to  the  thighs,  though  in  female  figures  one 
hand  is  frequently  placed  across  the  breast ; in  the  kneel- 
ing figures,  the  hands  are  brought  a little  forward  on  the 
front  of  the  thighs,  and  support  a box  containing  idols; 
the  backs  are  uniformly  supported  by  a sort  of  block  or 
pilaster,  which  is  generally  covered  with  hieroglyphics  ; 
the  feet  art  for  the  most  part  parallel  and  join^  toge- 
ther, though  this  is  not  always  the  case,  for  in  standing 
figures  one  foot  is  sometimes  slightly  advanced  before 
tbe  other.  The  statues  of  men  are  entirely  naked,  ex- 
cepting that  a sort  of  apron  is  folded  across  the  loins ; 
those  of  females  were  dressed  in  one  long  and  simple 
gannent,  fitted  close  to  the  body ; there  are  no  folds  in 
it,  and  it  is  only  to  be  distinguished  from  the  figure  by 
a slightly  raised  border  at  the  neck  and  feet ; the  form 
of  the  breasts  U sometimes  indicated  by  their  natural 
projection  being  circumHcribed  by  an  indented  line.  It 
has  been  remarked,  and  with  great  justice,  that  the 
Egyptians  appear  to  have  paid  great  regard  to  decency, 
at^  have  preserved  more  modesty  in  their  figures  than 
any  other  people  who  have  practised  the  Arts  ; occa- 
sionally, works  of  a different  character  are  met  with, 
but  they  may  always  be  fairly  attributed  toa  late  period. 

The  beads,  when  they  ere  human,  are  sometimes  un- 
covered, hut  more  frequently  they  are  surmounted  either 
by  an  emblematical  head-dress,  in  which  is  distinguished 
the  lotus,  a globe,  a serpent,  or  some  sacred  symbol,  or 
that  more  generally  found  in  representations  of  the 
human  figure  in  Eirypt  consisting,  as  is  well  known,  of 
a sort  of  close  cap  or  head-piece,  entirely  concealing  the 
hair  and  falling  in  broad  flaps  upon  the  shoulders.  The 
foregoing  observations  are  principally  applicable  to  their 
statues ; but  the  Egyptians  also  wo^ed  a great  deal  in 
6eu$o-rilifVO,  as  almost  all  the  Tombs  and  Temples  which 
have  been  discovered  are  richly  decorated  with  Sculp- 
ture of  this  sort.  They  do  not  of  course  difler  very 
materially  from  the  statues  as  far  as  regards  general 
character,  but  they  are  somewhat  varied  in  treatment. 

It  will  be  found  that  there  is  frequently  greater  attention 
pud  to  details  of  costume,  a.s  in  expressing  more  folds, 
and  a bolder  attempt  at  action  is  observable  in  them,  as 
if  the  artists  were  not  so  strictly  confined  in  their  works 
in  this  style  as  in  statues.  This  is  particularly  striking 
in  some  bam  riltevi  on  one  of  the  great  Temples  at 
Thebes.  The  principal  nf  them  represents  a battle,  or 
the  exploits  of  some  hero  who  is  destroying  his  enemies ; 
he  is  made  of  colossal  proportions  compared  with  the 
other  figures  in  the  scene,  and  there  is  an  attempt  at 
composition,  and  even  beauty  of  form,  in  the  heads  of 
some  of  the  combatants,  which  offers  ground  for 
curious  speculation  as  to  the  period  at  which  the  work 
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Sculpture,  was  executed,  and  the  subject  to  which  it  relates. 

We  shall  here  point  out  a peculiarity  in  the  execution 
of  some  of  the  E^^ptian  6o«ri  rUieti  still  preserved 
to  us.  A ground  was  sunk  below  the  face  of  the  stone 
to  be  employed,  preserving,  however,  a margin  of  the 
original  face  all  round ; the  figure  or  subject  to  be  repre- 
sented was  then  worked  within  this,  so  that  there  was 
no  relief  or  salient  part  beyond  the  original  plane,  which 
formed  as  it  were  a protecting  frame  round  it.  It  may 
be  observed  too,  that  it  was  by  no  means  uncommon 
amongst  this  people  to  paint  their  bami  rilieoi,  and  in- 
deed their  Sculpture  in  general;  as  haa  been  ascertained 
by  the  ditcovery  of  works  either  accidentally  buried  or 
enclosed  in  Tombs;  on  which,  from  the  atmosphere 
having  had  no  infliMDce  in  decomposing  them,  the 
colours  have  been  found  as  vivid  as  when  6rst  applied. 
Although  the  Mlditional  splendour  of  effect  obtain^  by 
it  for  decorative  works,  was  probably  the  principal  cause 
for  introducing  Painting  upon  their  Sculpture,  other 
and  considerable  advantages  were  also  gained  by  its 
adoption:  first,  the  Sculpture  was  longer  preserved, 
from  its  surface  being  so  defended;  and  next,  thdr 
works,  by  the  union  of  the  two  Arts,  became  much  more 
complete,  as  the  artists  were  enabled  to  add  many  details 
by  painting  them  which  were  altogether  omitted  in  the 
S^lpture : it  will  be  seen,  however,  that  painting  statues 
and  works  in  Sculpture  was  not  confined  to  the  £Igyp- 
tians,  but  was  general  in  other  Countries. 

The  above  remarks  apply  to  the  general  characteristics 
of  Art  in  Egypt ; before  we  dismiss  this  part  of  our  sub- 
ject, we  shall  point  out  some  of  the  peculiarities  which  are 
offered  us  in  the  details  of  their  works,  and  cd*  which 
the  interesting  specimens  preserved  in  England,  par- 
ticularly those  which  have  been  added  within  a few 
years  to  the  collection  of  Sculpture  in  the  British  Mu- 
seum, afford  us  numerous  and  highly  valuable  examples. 
In  the  first  place,  the  form  of  the  face  is  rather  short  or 
‘ round,  the  eye.  Urge  and  pointed  at  the  extremities,  has 
a slight  inclination  upwards  at  the  outer  comer;  it  is 
notsunk  into  the  head,  as  is  obser^'sbleinGreek  Sculpture, 
but  projects  as  far  forward  as  the  brow,  which  is  merely 
indicst^  by  a slightly  raised  line  or  sharp  edge  ; the 
nose  is  much  rounded  at  the  point,  somewhat  flattened, 
and  rather  wide  at  the  nostrils ; Uie  projection  of  the 
cheek-bones  is  considerably  marked,  but  with  great 
roundness,  and  this  it  is  which  gives  the  fulness  to  the 
upper  ptri  of  the  Uce ; the  character  of  the  mouth  is 
peculiar,  the  lips  are  heavy  or  thick,  and  slightly  turned 
up  at  the  comers,  casting  a simpering  or  silly  expression 
over  the  countenance ; the  mouth  too  is  always  repre- 
sented closed,  differing  in  this  respect  from  the  early 
works  of  Greece  and  other  Countries,  where  we  find  the 
mouth  generally,  if  not  always,  slightly  opened ; the 
chin  is  rather  small,  and  without  that  proje^ion  which 
gives  so  much  beauty  to  the  face,  especially  in  the  pro- 
file view  of  it ; in  the  placing  of  the  ear  there  is  also  a 
remarkable  peculiarity  in  Egyptian  statues,  it  being 
situated  so  high  up  that  in  many  instances  the  lobe  or 
lower  part  of  it  ranges  nearly  in  a line  with  the  eyes. 
Hie  hands  and  feet  of  their  figures  are  long  and  flat, 
the  nails  are  rudely  marked,  but  there  are  no  indications 
of  knuckles  nor  joints,  which  gives,  even  to  the  most 
highly  finished  a^  bert  preserved  works,  the  effect  of 
having  bad  the  extremities  worn  or  smoothed  down ; 
the  toes  are  rather  long,  and  the  smaller  one,  instead 
of  being  turned  or  bent,  as  in  Greek  sUtiies,  ia  ex- 
tended, and  has  the  same  pressure  on  the  ground  as 


the  others.  It  haa  been  observed  in  some  statues,  which  Etniscut. 
are  represented  standing,  that  the  feet  are  not  of  equal  ^ 
length ; one  is  generally  a little  advanced  before  the 
other,  and  the  hindermost,  on  which  the  figure  rests, 
ia  mode  the  longest ; the  navel,  in  figures  of  both  sexes, 
is  strongly  indicated. 

We  wish  in  the  foregoing  observations  to  be  under- 
stood as  speaking  of  works  distinctly  Egyptian,  spply* 
ingthat  signification  to  the  style  of  monumenta  believed 
to  belong  to  their  first  or  ancient  period,  as  Winckel- 
man  has  denominated  U ; original  and  unmixed  with 
any  of  the  styles  of  the  more  enlightened  people — (en- 
lightened with  regard  to  their  taste  and  knowledge  in 
the  Fine  Arts) — who  subsequently  gained  power  in  the 
Country. 

The  Egyptians  used  a variety  materials  for  the  Ustsiitla. 
purposes  Sculpture ; we  find  works  in  wood,  baked 
clay,  some  few  in  ivory,  in  metal,  in  a variety  of  marbles, 
in  basalt,  granite,  alabssier,  a tort  o(  sandstone,  serpen- 
tine, &c. ; for  their  colosssl  works  they  employed  the 
sandstone,  basalt,  porphyry,  and  granite;  and  Herodo- 
tus says,  that  at  Siis  and  Theirs  there  were  also 
colossal  statues  in  wood.*  There  are  none  of  large 
dimensions  in  bronxe ; the  works  in  the  other  materids 
are  fur  the  most  part  very  small,  having  the  appearance 
of  Lares  or  household  Gods,  either  under  the  human 
form  or  that  of  animals. 

The  clean  execution  and  exceedingly  fine  surface  so 
remarkable  in  Egyptian  Sculpture  has  excited  the  atten- 
tion of  the  curious ; aud  it  leads  to  the  belief  that  their 
knowledge  in  bardeniug  metals  must  have  been  very 
far  beyond  ours,  to  ^ve  enabled  them  to  produce 
such  carefully  finished  worics  in  materials  which  almost 
defy  our  best-tempered  instruments.  It  is  a remarkable 
fact,  that  when  the  colossal  head,  called  that  of  the  Young 
Memnon,  was  placed  in  the  British  Museum,  and  it  was 
found  necessary  to  make  some  holes  in  it  for  the  insert 
tion  of  irons  to  join  two  of  the  pieces  together,  the 
hardness  of  the  granite  was  so  great  that  six  or  eight 
blows  rendered  toe  tools  employ^  perfectly  useless. 


Efruscan  Sculpture. 

The  next  School  of  Sculpture  which  offers  itself  to  Swuucia. 
our  notice  is  the  Etruscan.  Its  early  History,  its 
origin  as  a Sdiool  of  Art,  and  the  Nation  from  which 
it  wss  derived,  have  afforded  subject  for  much  discus- 
sion amongst  aoUquaries  ; but  nothing  very  satisfactory 
has  been  adduced  by  which  we  can  form  any  decided 
opinion  upon  it  previously  to  the  emigrations  by 
which  the  Greeks  obtained  an  establishment  in  Etru- 
ria. It  is  not  intended  hers  to  quesUon  the  posa- 
bilily,  or  rather  the  probabilily.t  that  there  was  some  OH|ia. 
original  Art  in  Etruria  before  the  arrival  of  the  Greek 
colonists;  some  of  the  monuments,  indeed,' which  have 
come  down  to  us  have  been  produced  as  instances  of 
original  works  of  an  extremely  early  date  Hiey  bear 
no  allusion  to  the  Greek  fables  or  mythology,  con- 
sisting of  figures  of  men,  of  Genii  with  and  without 
wings,  ceremonies,  &c. ; hut  in  the  greater  part  of 
those  that  have  reached  us  there  is  such  strong  evi- 
dence of  Greek  origin,  (in  their  subjects  rather  than 
in  any  distlnnishing  style  of  Art,)  that  we  are  Justi- 
fied in  considering  them  as  drawn  from  Greece.  We 
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8e*ilptttT«,  would,  however,  here  observe,  that  the  works  of 
ancient  Greece  and  of  (he  Etruscans  have  been  fre- 
quently confounded  from  the  similarity  of  their  style 
alone;  but  it  must  be  reroemberetl  (hat  (his  style  is 
nothing  more  than  the  g;eneml  characteristic  of  all  Art 
in  iU  infancy,  the  same  in  Greece,  in  Etruria,  as  in  all 
other  Cuuniriea ; or,  as  it  has  been  observed  from  the 
learned  Lanzi,  in  speakinjr  of  the  conjecture  that  the 
Art  of  the  Etruscans  was  brought  from  Ef^pt  oriipn- 
ally.  La  iuppotUionr.  che  gli  Eirv»chi  trarwro  dagli 
EgizJ  U loro  Arii  e ii  loro  diifgno  i pnva  di  fonda- 
mento,  poic/to  come  avvtrtt  il  X.an;i,  la  rigidezza  e il 
rdiilineo  dei  »rgni  non  hanno  6uo^no  di  vtnirci  dal  \ilo, 
t nri  princij)^ delie  Arti  preuo  luUe  U Nazione  ti  vf.de  lo 
aUMto  carailtrt  easeodo  quello  stile  non  tanlo  Arte, 
quaiHo  mancanza  di  Arte.*  These  ol>AefvationH,  how- 
ever, are  only  intended  lo  apply  lo  the  earliest  works, 
in  which  the  mere  similar  rudeness  of  execution  has 
been  erroneoualy  considered  a corresponding  style  of 
School.  Slrabot  has  a pas.sage  in  which  the  resem- 
blance of  the  works  of  the  Egyptians  to  those  of  the 
Etruscans  (or  Tyrrhenians)  aud  the  early  firccks,  is  in 
like  manner  noticed ; but  we  certainly  are  not  led  to 
infer  from  it  that  there  was  ony  communication  of  first 
principles  between  the  three  Nations.  A distinction,  as 
L«anzi  ohserves.l  must  be  made  between  the  Etruscan 
style  and  worica  executed  by  Etruscan  artists,  which 
will  be  found  on  examination  to  be  very  necessary  to 
enable  us  to  comprehend  and  Jiulge  of  the  productions 
of  this  School.  The  “ Etruscan  style*'  was  a peculiar 
maoner  of  treatinff  Art,  which  was  retained  by  those 
attached  to  this  School  from  its  foundation  down  to  a 
very  late  period;  it  was  particularly  distinj^islied  by 
the  Latius,  and  culled  by  them  Tutcanicut;  il  was 
applied  exclusively  to  Art,  and  always  signified  a 
tiyU  t and  its  practice  was  not  necessarily  confined  to 
natives  of  Etruria.  All  works  executed  in  Uie  hard  and 
dry  manner  peculiar  to  this  School,  were,  therefore, 
called  opera  Tutcanica.  A passage  from  Quinctilian 
will  illustrate  still  more  stronf^y  (he  application  of  this 
style,  where  he  is  speaking  of  the  works  of  some  of  the 
moat  celebrated  Greek  Sculptors : Duriora  H Tuscanicis 
proxima  Cation  rt  Egetias;  jam  minia  rtgida  Calamit ; 
moUiora  adhuc  npradiedi*  Myron  frcil.^ 

CoachKiHio  Some  difference  of  opinion  has  arisen  respecting  the 
with  tb«  dates  of  the  various  migrations  of  (he  Greeks,  but  the 
earliest,  generally  believed  to  have  taken  place  about 
fourteen  centuries  before  the  Christian  Era,  was  that  of 
the  Pelasgi,  or  as  they  are  also  called,  Tyrrhenlans.|| 
Subsequently,  about  600  years  afier  the  first,  another 
very  considerable  colonization  of  Greeks  took  place 
and  to  this  much  of  the  improvenietit  of  the  inhabitants 
of  Etruria  in  the  Arts  of  Design  is  attributed.  It  is 
moreover  extremely  probable  that  the  Arts  were  prac- 


*  Clcoziwa,  Sicr.  4elim  SenH,  toL  i, 
t lib.  srii. 

I AWixtr  mUla  Smtfsra. 

\ lib.  >ii. 

j|  It  b MU  Breesaary  here  lo  taler  into  an  inquiry  of  the  {urti* 
eaior  (tbtiMlHta  betwcea  the  PeUiqi  and  ibe  Tyrrhenians,  thou{h  it 
b probaMr  ihal  the  terma  have  Iwen  iMed  iiidctcnniiRately  by  ihrvte 
»ho  hare  •poken  of  there  coloniet.  A variety  of  Works  may  ^ covi- 
aelled  on  ine  whject ; amoagat  them  Ihoie  ol  Raoul  Rochetie.nrr  in 
C»lDnir$  Grret ; Clavier,  »mr  in  /Vnmrr*  Temp*  de  Ut  Grixt;  Laazi, 
Winckclinan,  Niebuhr,  tu..  &c.  It  appean  probable  too.  that  other 
tirceks  came  Over  aod  settled  omoog»t  the  Kcnuctai  durin|  tbe  loog 
lelerval  between  the  two  prieeipal  eaiiintiooa. 

^ Hcrodotua.  Thucid.  Plut,  Strab.  tib.e. 


tised  to  a great  extent  in  (hat  Country,  where  for  a long  Ktruecan. 
period  they  were  enjoying  repose,  while  in  Greece,  from 
a variety  of  causes,  (amongst  which  may  be  porticulariy 
noticed  their  internal  and  external  divisions  and  wai>.) 
they  were  neglected  and  most  probably  suffered  to  fall 
(o  decay.  Hie  various  representations  of  subjects  from 
the  Greek  History  and  Fables,  found  in  Etruria,  and 
supposed  to  have  been  executed  at  a period  when  (here 
was  no  Art  in  Greece,  have  been  adduced  in  support  of 
this  opinion  ; amongst  them  may  be  particularly  noticed 
the  celebroted  Gem  formerly  In  the  collection  of  the 
Baron  Stosch,  representing  five  of  the  seven  Chiefs  who 
conducted  the  ex(>edilicm  against  'riicbcs ; a remarkable 
event  in  the  early  History  of  Greece,  aud  of  which  there 
is  no  equally  early  representation  found  amongst  the 
works  of  the  Greeks  themselves.  If  this  Gem  be  indeed 
of  the  high  antiquity  ascribed  to  it,  it  offers  a remark- 
able confirmation,  we  think,  of  the  Etruscans  having 
practised  the  Arts  when  they  were  neglected  in  Greece ; 
but  we  are  aware  tliat  its  antiquity  has  been  questioned, 
and  its  execution  attributed  by  one  writer*  to  so  low  a 
date  a.s  subsequent  to  the  Vth  century  of  Rome.  Judg> 
ing  however,  generally,  from  (he  monuments  of  Etruscan 
Art  which  havecome  down  to  our  time,  they  may  be  fairly 
considered  as  derived  fnim  the  Greek  School;  not,  as 
we  have  before  stated,  from  any  distinguishing  style, 
but  from  ihe  subjects  chosen  for  illustration  ; other 
works  may  have  existed,  perhaps  do  now  exist,  which 
may  have  been  executed  by  (he  original  inhabitants  of 
the  Country,  but  the  monuments  that  we  have  naturally 
lead  to  such  a conclusion. 

With  respect  to  Uie  characteristics  of  the  style  DfCbarsrtrv^ 
Etruscan  Art,  it  will  be  observed  that  a certain  variety 
exists : in  some  of  their  works  Uie  forms  arc  undefined, 
the  hair  and  dra)very  stringy,  and  arrangetl  with  the 
utmost  regularity  and  stiffness; — in  others  there  is 
a studied  alfrctation  of  execution,  with  an  exagge- 
rated and  forced  action  of  parts  even  to  the  fingers, 
the  ends  of  which  arc  turned  up  in  the  most  unna- 
tural manner;  hut  with  this  difference  in  execution 
one  peculiarity  wilt  be  found  to  pervade  all  the  works 
of  the  School,  namely,  u general  absence  of  grace 
and  character  Unlike  tbe  Greeks,  they  do  not  appear 
to  have  founded  their  practice  on  Nature,  and  the 
consequence  is  a want  of  beauty  and  appropriate 
expression  or  sentiment  in  their  works.  It  will  also 
be  observed  that  the  Etruscan  artists  continued,  long 
after  they  hod  had  opportunities  <d'  improving  them- 
seUcs  in  that  respect,  to  execute  in  the  same  hard, 
dry,  severe  manner,  by  which,  in  other  Countries,  only 
the  earlie.s*.  works  are  characterised : Winckelmant  ha.s 
adduced  reasons  for  this  fault,  but  they  do  not  appear 
suffieienl  to  account  for  the  almost  Egyptian  pertinacity 
displayed  by  the  Etruscan  artists,  in  following  the  model 
of  style  which  their  precursors  left  them.  That  they 
had  vast  practice  in  the  Arts,  and  particularly  In  Sculp- 
ture, may  be  inferred  from  the  quantity  of  works  of 


* Ihmfri.  di  P.  Aatooioli.  Sloacb,  Pierr.  Qnxv.  WiockcU 
mas.  jtc. 

t WhickelitMB,  lib.  Hi.  It  i>  wa<1hy  of  retn&rk  tlvatthe  Ktratcaai, 
like  the  Eey{<t>*n«,  haii  a poneKul  hierarchy,  fur  tb«ir  cbieCs  '*  Luca- 
monea,"  «cre  PrieUf  m well  at  Ooremors,  an>i  they  may  have  rxertiied 
an  influence  in  preaerting  (be  form*  one*  consecrated  by  Retiqioa  from 
profaM  mnovaltoa.  That  thta  prejudice,  if  il  did  exut,  waa  bo(  to 
■IronK  at  that  winch  was  nihmittcd  In  ia  rrideal  from  tome 

tarwliet  in  the  Rlniscan  work,  btil  it  may  bate  operated  to  aomc  extent 
in  checking  tbe  prognm  of  style. 
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Scvi^ure.  vArioiia  kinds  that  have  be«n  found  in  their  Country,  as 
well  as  from  the  accounts  of  some  of  the  ancient 
writers  ;*  if  the  statue  of  Romulus  was  of  his  time,  as 
was  pretended,  it  must  have  been  by  Etruscan  artists. 
We  read  too  of  their  effbrts  in  the  plastic  Art,  in  a statue 
of  Jupiter  of  clay,  which  was  painted  red,  also  of  a Her> 
cules  ill  the  same  material ; and  it  is  said  that  when, 
aAer  having  sustained  many  tong  and  troublesome  wars 
again.st  the  Romans,  they  were  6nally  subdued  by  that 
people,  and  became  a Roman  Province,  (which  event 
happened  about  two  hundred  and  eighty  years  before  the 
Christian  Era.)  so  many  as  two  thousand  statuea  were 
taken  from  Volsininm  alone  !f 


Grtcian  SeuJpturt. 

The  Art  of  Sculpture,  though  every  where  of  equal 
importance,  perhaps,  in  an  antiquarian  point  of  view, 
does  not  afford  us  the  same  interest,  nor  eacitc  the  same 
feelings,  when  we  are  examining  its  practice  in  other 
Countries,  as  it  does  in  Greece  and  its  colonies.  Tlie 
associations  connected  with  that  Country,  added  to 
the  peculiar  excellence  which  the  Arts  of  Design,  and 
particularly  Sculpture,  attained  there,  ore  sufficient  to 
account  for  this  difference  ; and  we  cannot  but  feel  that 
the  real  History  of  Art,  as  a refined  and  intellcctyal 
pursuit,  can  only  be  known  by  tracing  its  progress 
amongst  that  favoured  and  gifted  people;  by  whom, 
in  a few  centuries,  it  was  carried  to  such  wonderful 
perfection.  In  other  Countries  in  which  Sculpture 
was  practised,  it  seemed  destined  never  tu  go  beyond 
certain  limits,  and  if  it  did  sometimes  rise  superior 
to  the  rudeness  of  first  attempts  at  form,  still  it  never 
attained  )<trength  sufficient  to  step  beyond  a wretched 
mediocrity.  Mere  representations  of  objeeu  were  pro- 
duced, unelevated  by  the  introduction  of  senlimenlor 
feeling.  It  was  in  tjrcece  alone  that  the  advance 
of  the  Fine  Arts,  and  particnlarly  of  Sculpture,  was 
progressive  towards  pertertiim  ; it  was  here  that  it  rose 
superior,  and  became  something  beyond  a mere  me* 
chanical  pursuit;  it  was  here  that  Mind  was  made  tu 
illumine  Matter,  and  that  the  conceptions  of  rich  and 
glowing  fancies  were  embodied  in  ^e  productiona  of 
their  artists. 

Cawwtor  The  extraordinary  superiority  of  the  Greeks  in  this 

(Jrecisa  respect  over  all  other  nations,  a superiority  so  decided 
and  so  universally  admitted,  that  the  terms  Greek  and 
perfection  are.  as  applied  to  works  of  Art,  almost  syno* 
nymous,  in  a phenomenon  which  has  engaged  general 
attention,  and  has  been  attempted  to  be  accounted  for  in 
various  ways,  morally  and  physically.  But  uosuffieicot 
reason  has  yet  been  assigned,  we  think,  for  an  excel- 
lence which*  even  amongst  them,  was  partial,  and 
confined  to  some  States  or  particular  parts  of  the 
Country.  By  some  writers,  the  great  excellence  of 
the  Greeks  in  the  pursuits  under  our  consideration 
has  been  attributed  to  the  fineneas  of  climate  which 
they  enjoyed;  but  it  requires  no  argument  to  show 
that  such  a cause  is  inadequate  to  produce  such  ex- 
traordinary effects ; other  Countries  have  had  equal 
advantages  in  this  respect  where  the  Arts  have  com- 


• Hin.  So/,  WmT.  t Ibid.  lib.  xitiv.  c.  7. 


pamtively  had  no  existence.  An  ingenious  author*  has  Omiu- 
even  gone  so  fsr  as  to  assert,  on  the  authority  of  ancient  ■ 

writers,  that  the  climate  of  Greece,  generally,  was  very 
unequal,  that  they  were  oReti  visited  by  fogs,  that  the 
cold  of  winter  was  in  many  parts  extremely  rigorous, 
and  the  heat  of  summer  excessive,  and  that  in  Attica, 
especially  about  Athens,  they  were  afflicted  by  a pecu- 
liar and  annoying  wiml ; and  although,  in  some  spots, 
vegetation  flourished  in  the  greatest  luxuriance,  that  in 
others  (he  earth  was  perfectly  naked.  It  is  not.  however, 
intended  here  to  prove  that  the  climate  of  Greece  was 
bad,  but  merely  to  observe  that  it  had  its  inconveniences, 
and  to  reply  to  those  who  are  disposed  to  attribute  an 
all  powerful  influence  to  climate  ulonc.  By  some  again 
it  has  been  supposed  that  Uie  beauty  of  form  of  the  peo* 
pie  amongst  whom  (lie  Arts  were  practised,  affords  a suf- 
ficiently powerful  reason  for  (he  success  which  attended 
them ; but  we  do  not  conceive  that  that  circumstance 
would  have  all  the  influence  which  its  supporters  would 
derive  from  it*  besides,  we  are  not  told  that  the  people 
who  most  excelled  in  the  Fine  Arts,  (namely  the  Athe- 
nians.) were  the  bandBomest  of  the  Grecians.  Cicero.f 
speaking  of  the  youths  he  saw  at  Athens,  says  he  ob- 
senred  few  who  were  really  handsome;  and  although  we 
will  not  infer  from  this  that  they  were  none  of  them  so, 
especially  when  we  have  the  names  of  so  many  lianded 
down  to  us  us  celebratetl  for  this  qtiality,  yet  we  may 
fairly  conclude  that  the  Fine  Arts  owed  (heir  superiority 
In  Athens  to  some  other  cause  than  the  universality 
of  beautiful  forms.  We  would  remark  loo  at  this  place, 
and  it  is  a curious  circumsiancc,  that  those  women 
especially  whose  celebrity  for  beauty  has  reached  us, 
were  none  of  them  natives  of  Attica,  the  Stale  in  which 
Sculpture  most  flourished.  Phryne,  fur  instance,  was  of 
Thebes,  Glycera  of  Thespis,  Aspasia  of  Miletus,  and  the 
masterpiece  of  Xeuxis  was  an  union  or  combination  of 
all  the  beauties  afforded  by  the  study  of  seven  virgins 
of  Crotono.  The  admiration  of  beauty  amoiig-t  the 
Lacedsmonians  is  well  attested. | but  (he  Fine  .-Irts 
were  proscribed  at  Sparta.  Neither  does  a peculiar 
form  of  Government  afford  a sufficient  reason  for  tlieir 
aucces.s  ; for  we  find  they  flourished  where  there  were 
essential  differences  in  tht^  respect.  They  were  not 
foMered  tu  (he  most  powerful  States,  as  maybe  inferred 
from  the  circumstance  ofSicyon.  the  feeble  Sicyon,  hold- 
ing, together  with  Athens,  the  first  rank  in  the  cities  of 
Art,  whilst  the  rich  and  magnificent  Corinth  was  only  of 
secondary  consideration  in  Ihis  respect.  In  fact,  if 
wealth,  pomp,  and  luxury  had  been  necessary  to  their 
developemciit  and  success,  it  ts  natural  to  believe  that 
Asia,  and  not  Greece,  would  have  been  the  scat  in  which 
the  Arts  would  have  established  themselves. 

Thus  it  does  not  appear  that  the  aptitude  (if  we  Pen^ption 
may  be  allowed  the  term)  of  the  Greeks  for  the  Fine  <4  Heamy. 
Art.s  de|iended  upon  those  ctrcumBlances  to  which  their 
success  has  been  so  generally  attributed,  and  upon  which, 
however  useful  and  important  they  may  have  been  as 
assistants,  too  much  stress  has  been  laid;  it  must 
therefore  be  sought  for  elsewhere,  and  we  are  led  to 
think  it  arose  out  of  Uie  particular  constitution  of  the 
people ; principally  it  may  have  been  owing  to  the  love 
of  simplidty  which  for  a long  period  was  so  general 
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Scsiptim  ftiQon^t  them,  and  which  se«m«  to  have  pervaded  their 
langxiaf^,  and  even  to  have  extended  to  their  actions 
and  their  feeling  united  to  a quickness  of  perception 
and  admiration  of  that  w hich  is  admitted  to  constitute 
Beauty,  possessed  by  them  beyond  any  other  people, 
and  which  induenced  them  in  aJl  they  did.  The  artists 
in  their  choice,  as  well  as  their  treatment  of  euhjects, 
Heem  to  have  been  careful  never  to  lose  sight  of  this 
principle,  nor  to  express  any  passion  or  feeiimt  so  vio- 
lently as  to  be  at  variance  with  the  laws  of  Beauty, 
unit^  with  simplicity;  and  as  ertreme  expression 
would  have  interfered  with  its  existence,  it  will  be  ibund 
that  the  Andents  studiously  avoided  it  in  their  works. 
Laughing  or  crying  figures  can  have  theeflect  of  being 
so  excited  but  for  a moment,  afterwards  the  expression 
is  but  grimace,  as  may  be  seen  in  many  productions  of 
the  later  schools  of  Sculpture.  In  all  the  varieties  which 
have  come  within  the  scope  of  their  practice,  even  in 
subjects  of  the  greatest  excitement,  from  the  conniisive 
struggles  of  a Laocoon  to  the  equally  intense  but  quiet 
suffering  of  the  Dying  Gladiator.*  this  solicitude  will  be 
observed.  It  is  true  a restraint  was  aometimea  put 
upon  them  by  their  Heligiott,  which  obliged  them  to 
represent  their  Deities  according  to  rule,  fouiMled  on 
ancient  and  established  usage  or  popular  belief;  or  to 
accompany  them  with  attributes  destructive  to,  or  at 
least  matenaliy  affecting,  that  beauty  and  simplicity 
which  constitutes  the  charm  of  Art ; bnt  in  prescriptive 
works,  for  to  such  the  Iasi  observations  are  intended  to 
apply,  we  are  nut  to  look  fur  the  real  feeling  of  the 
artist,  and  it  is  only  when  unfettered  by  restraint  that 
even  the  Greek  could  act  up  to  the  impulse  of  his  mind, 
and  follow  that  Beauty  which  fUIrd  his  imagination, 
and  which  wus  the  ftrst  and  favourite  object  of  his  pur> 
suit.  A further  proof  of  the  attention  which  the  Andents 
pai  J to  Beauty  in  works  of  Art,  a])plying  equally  to  the 
choice  of  subjects  and  to  the  manner  of  treating  them, 
is  the  contempt  and  derision  to  which  those  were 
exposed  who  conftned  themselves  to  representing  com* 
moD  or  inferior  objects.  We  are  told  that  an  artist 
named  Pyrcicus,t  who  painted  barbers'  shops,  and 
such  trifling  subjects,  with  all  the  care  of  one  of  the 
Flemish  School,  got  the  nickname  of  BAyporugra* 
phus  i and  it  is  said  that  the  Thebans  hod  a law  which 
applied  particularly  to  artists,  who  were  subjected  to  a 
fine  if  the  works  they  executed  fell  short  in  beauty  of 
the  objects  they  professed  to  imitate.  In  Greece, 
personal  beauty  was  considered  to  confer  a title  to  dis- 
tinction, and  the  estimation  gained  by  its  possession  is 
everywhere  attested  by  andent  writers.  We  are  in* 
formed,  that  the  Priests  of  the  young  Jupiter  at  Egea, 
those  of  the  Ismenian  Apollo,  and  those  of  Mercury  at 
Tanagra,  were  youths  to  whom  a prize  of  beauty  had 
been  awarded.^ 

Adv*ot*g»  Though  wc  have  observed,  that  the  natural  consti- 

fr^^^ublk  Greeks  was  particularly  favourable  to  the 

GunM.  -success  of  the  Fine  ArU,  we  must  not  omit  to  notice,  at 
Uie  same  time,  that  they  were  assisted  by  a variety  of 
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reaUj  Greek  or 
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Other  circumstances  highly  propitious  to  thdr  advance*  Gieciaa. 
ment,  and  which  did  not  exist  to  the  same  extent  in  any 
other  Country.  Prindpally,  then,  the  public  Games  and 
combats,  iu  which  the  competitors  were  for  the  most  part 
naked,  offered  great  advaittages  to  the  artists  of  Greece, 
and  were  of  vast  asustance  in  enabling  them  to  carry 
Sculpture  In  perfection.  The  value  put  upon  distinction  in 
these  exerdses,  for  which  the  most  exalted  characters  of 
the  Country  were  ambitious  of  contending,  and  the  honour 
that  was  conferred  even  upon  a City  or  State,  by  merely 
having  given  birth  to  a victor  in  the  Games,  rendered  the 
education  of  their  youth  a subject  of  the  first  impurlance 
and  interest.  The  Gymnasia  or  Schools  in  which  they 
were  trained  were  the  resort  of  men  of  rank  and  talent. 
Personages  of  the  highest  coosideratioo  in  the  State, 
as  well  as  Philneophers.  Poets,  and  Artists,  were  in  the 
coDstani  habit  of  attending  them,  and  were  thu.s  accus- 
tomed to  the  contemplation  and  study  of  the  human 
form  in  all  its  varieties,  whether  in  repoce  or  in  action ; 
they  became  well  actiuainted  with  the  beauty  and  with 
the  capabilities  of  the  human  figure,  and,  consequently, 
fair  and  competent  judges  of  imitative  Art  But  the 
Sculptor  espcctally  beuelited  by  these  establishments, 
from  the  intimate  knowledge  be  acquired  of  the  fonna* 
tkm,  as  well  as  the  active  powers  of  the  figure.  The 
causes  of  the  superiority  of  the  coirqufror  in  the  rsce 
or  wrestling-match  were  diligently  sought  after,  and 
the  properties  discovered  most  generally  to  exist  in 
these  who  excelled  in  the  various  exercises,  were  pre- 
aumed  to  be  best  adapted  for  the  purposes  required,  and 
were  therefore  adopted  by  him  into  all  representations 
of  the  human  figure  in  which  the  character  demanded 
these  qualificatioos.  The  wide  shoulders,  for  instance, 
and  spadoui  chest  of  the  brawny  wrestler  offered  to 
the  Sculptor  the  properties  essential  for  the  statues  of 
Hercules,  and  othen  of  that  class  in  which  physical 
strength  was  to  be  portrayed  ; the  clean  legs  and  light 
proportions  of  the  victor  in  the  race,  gave  the  character 
of  the  messenger  of  the  Gods ; and  the  union  and  judi- 
cious combinations  of  strength  and  agility  afforded  the 
characteristics  of  the  general  athlete,  or,  modified  into  all 
their  varieties,  produced  that  Beauty,  called  idea/,  which 
peculiarly  distinguishes  their  sublimer  productions,  and 
their  atatues  of  Demigods  and  Heroes.  By  these 
means,  that  pervading  harmony,  the  natural  and  un- 
failing result  of  propriety,  was  attained,  which  gives  so 
|>eculiar  a charm  to  almost  all  the  works  of  the  Grecian 
School,  without  which  no  production,  however  beautiful 
it  may  be  in  detail,  can  ever  please.  It  must  be  remem- 
bered too,  belbre  we  leave  the  subject  of  the  Public 
Games,  that,  in  witnessing  them,  nothing  (during  the 
best  times  of  Greece)  was  ever  presented  to  the  spec* 
tstora  that  was  capable  of  doing  violence  to  the  finer 
feelings;  no  barbarity  disgraced  these  amusements; 
for  t^  introduction  of  the  disgusting  exhibitions  of 
Gladiators  and  the  fights  with  wild  beasts  were  re- 
served for  a later  perk^.  It  was  highly  conducive  also 
to  the  advancement  of  Sculpture  that  statues  were 
erected  to  those  who  excelled  in  agility  and  strength  of 
body  ; and  the  greatest  distinction  that  could  be  con* 
ferred,  (an  honour  only  permitted  to  those  who  had  con- 
quered a certain  number  of  times,)  was  the  right  of 
dedicating  an  Iconic  (or  Portrait)  Statue,  which  was 
erected  in  the  most  sacred  place  for  such  a purpose,  the 
Altis,  or  Sacred  Grove,  near  the  Temple  of  the  Olympian 
Jupiter;  to  be  seen  and  admired  by  the  crowds  who 
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Seulptare.  vitited  that  apot  either  to  witnesa  or  take  part  in  the 
Oainea. 

Poblie  We  have  here  seen  aome  of  the  causes  which  rendered 

the  Greelcs  »o  well  qualified  for  carrying  Sculpture  to  ex- 
cellence ; but  this  sensibility  to  beauty,  its  application  to 
the  Arts  of  Design,  and  the  habits  of  the  people  were 
only  assistant  to  their  developement,  and  by  no  means 
adequate  to  insure  their  entire  success  or  perfection. 
This  depended  upon  other  circumstances,  and  it  is  to  the 
presence  or  abeeoce  of  them  that  the  good  or  ill  suc- 
cess of  the  Arts  in  the  diflerent  States  of  Greece  is  to  be 
attributed.  The  highest  conceptions  and  roost  stre« 
nuous  endeavours  of  iU  followers  will  fail  generally  to 
carry  Art  beyond  roediocrity,  unless  their  efforts  to  pro- 
duce works  of  excellence  be  seconded  by  a liberal 
spirit  oC public  eTicouragement  i and  the  History  of  the 
Arta  in  Greece  afibrds  the  strongest  evidence,  that  to 
this  fostering  care  and  protection  from  the  Govern- 
ment, as  well  as  the  Public,  in  whose  service  the  artists 
were  employed,  was  their  perfection  owing.  The 
moral  influence  of  the  Fine  Arts  was  felt,  and  their 
operation  in  exciting  to  actions  of  virtue  and  hemour. 
and  perpetuating  the  glory  of  a people,  acknowledged ; 
they  were  fully  appreciated  as  of  public  utility, 
and  the  artists  were  in  consequence  treated  with  dia- 
tioction  and  respect;  they  in  their  turn,  seeing  the 
honourable  purposes  to  which  their  productions  were 
destined,  were  emulous  to  supply  works  worthy  of  their 
object  and  application.*  This  was  the  stimulus  which 
led  to  successful  practice— this  the  great  incentive  to 
exertion — and  judicious  and  liberal  encouragement 
enabled  the  artists  to  produce  those  stupendous  monu- 
ments, some  of  which,  remaining  to  the  present  day, 
attest  the  genius  and  magnificence  of  the  Athenians  ; 
and  we  may  venture  to  assert,  that  to  the  want  of  such 
stimulus  is  to  be  ascribed  the  failure  and  deficiency  of 
Alt  in  any  other  Country.  It  was  not  sufficient  amongst 
the  enlightened  rulers  of  Greece  to  wait  till  the  Arta 
flourish^,  and  then  to  patronize  them;  their  utility 
being  Ailly  acknowledged,  (heir  success  was  the  natural 
cotisequence  of  the  protection  which  they  received,  and 
which  led  them  up  from  their  infancy  to  strength  and 
maturity. 

Earliest  The  Unsettled  condition  of  Greece  in  the  earliest 
periods  of  its  Histo^,  divided  into  .small  States  or  Pro- 
vinces, each  of  which  was  ruled  by  its  own  head  or 
leader,  jealous  of  its  neighbours,  and  continually  en* 
gaged  in  domestic  or  foreign  disturbances,  effectually 
impeded  the  advancement  of  the  ArU  of  Design,  and 
rendered  them,  comparatively  with  Egypt,  of  very  late 
growth  in  the  Country ; at  their  commencement  they 
were  marked  by  the  same  simplicity  of  design  and  rude- 
ness of  execution  which  has  characterised  first  attempts 
in  all  Countries.  It  appears,  that  at  a very  remote 
period  they  worshipped  their  Divinities  under  the  forms 
of  rude  blocks  or  stones,  and  as  late  os  the  time  eff 
Pausanias,t  a.  o.  170,  many  of  these  were  still  to  be 
seen  at  Pher®  in  Achaia.  In  like  manner,  Juno  at 
Thespie,  Diana  Patroa  and  the  Milichian  Jove  at  Sicyon, 
the  aocienl  statue  of  Venus  of  Paphos,  with  others, 
were  but  mere  columns  or  upright  stones ; by  degrees 
heads,  and  subsequently  feet  and  hands,  were  added  to 
these  columns;  but  ia  the  early  inoilations  of  the 
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human  figure  the  anna  were  most  probably  repreaented  QrecUn 
close  to  the  sides,  and  the  legs  united  in  one  common  ArckM. 
pillar,  as  in  the  statues  of  the  Egyptians. 

The  History  of  Greek  Sculpture  may  be  divided,  gene-  Four  pniw> 
rally,  into  four  principal  fN-riods,  each  distinguish^  by 
striking  peculiaritiea  of  style  or  treatment.  The  first  em. 
braces  all  that  uncertain  Age.  of  which  our  only  know-  ^ 
ledge  is  in  the  traditk>DS  handed  down  by  ancient  writers,  i.  Arebsic 
to  the  period  of  the  Archaic  monuments  of  the  /Eginetan  and 
style  or  School,  tliat  is  to  600  or  560  a.  c. ; this  may  be 
termed  the  Archaic  period.  The  second  period  is  the  FbwlMtt. 
Phidian,  and  will  reach  from  the  /Eginetan  down  to 
tl»e  sublime  style  of  Sculpture,  which  was  brought  to 
perfection  by  Phidias  and  his  contemporaries  about  450 
to  400  B.  c. . The  third  period  is  distinguished  by  the  m.  Prasi- 
iniroduclion  of  a richer  and  softer  style  of  execution,  uiian  ami 
effected  by  Praxiteles,  and  varied  in  some  respects  by  byuppic. 
Lysippus,  and  may  be  brought  as  low  down  as  250  to 
iOO  R.  c.  The  fourth  and  last  is  the  period  of  the  de-  iv.  IVboe. 
dine  of  Sculpture  in  Greece,  under  bad  imitatora  and 
worse  innovators,  when  grandeur  was  lost  tight  of  in 
detail,  when  manner  took  the  place  of  style,  and  sim- 
plicity and  general  grace  were  superseded  by  indivi- 
duality and  littleness. 

I.  The  works  of  the  roost  ancient  or  Archde  period,  I.  Arcb»ic 
when  Art  had  just  stepped  beyond  its  mere  iitfiuicy,  and  SruJptur*. 
action  was  first  attempted,  are  distinguished  by  a pecu- 
liar energy  or  violence  of  design,  and  a remarkably 
lumpy  and  knotty  style  of  execution  ; it  will  be  observed 
that  the  general  proportions  of  the  figures  are  short,  the 
breasts  and  shoulders  wide,  while  the  hips  are  very 
narrow,  the  thighs  and  the  calves  of  the  legs  are  large 
and  heavy,  and  the  feet  long  and  clumsy.  The  treatment 
of  the  heads  of  works  of  the  Archaic  Ages  is  also  very 
peculiar,  and  strongly  indicative  ofihe  state  and  time  eff 
Art;  the  eye  will  be  found  to  be  long  and  nurrow, 
pointed  at  the  comers,  and  fre<]uently  slightly  turned  up 
at  the  outer  extremity ; the  mouth  open,  and  the  comers 
raised,  giving  a laughing  expression  to  the  countenance ; 
the  manner  of  executing  the  hair  and  drapery  is  also 
very  characteristic ; ou  the  moat  ancient  Coins  the  lioea 
of  the  hair  are  wiry  and  close  together,  as  if  it  bad 
been  attempted  to  imitate  every  individual  hair  of  the 
head.  Thin  mode  of  treatment  appears  to  have  been 
soon  relinquished,  and  an  endeavour  was  made  to  pro- 
duce the  effect  of  masses ; in  this  the  hair  is  knobby 
and  in  minute  lumps,  but  still  wanting  the  character  re- 
quired ; at  a more  advanced  period  the  hair  is  dressed  | 
with  great  care  in  small  round  curls,  which  are  arranged  Fig.  2, 4.  S. 
in  regular  lines  ov^  the  forehead,  falling  in  straighter 
lines  behind  ; the  beard,  wherever  it  occurs  is  very  wiry 
and  elaborate,  having  a wedge-like  form  round  the  dun 
and  jaw,  and  terminating  in  a sharp  edge ; the  draperies 
are  very  thin,  the  folds  sharp,  and  arranged  with  great 
preciaioD,  opposite  folds  corresponding  as  nearly  as 
possible  with  each  other,  the  ed^s  for  the  most  part 
shown  throughout,  and  terminating  in  regular  zigng 
lines:  these  may  be  token  as  the  gener^  and  roost 
striking  characteristics  of  Archaic  Art,  and  in  imitations 
of  a later  period  these  peculiarities  are  observed.  It  is 
worthy  of  remark  here,  that  when  the  knowledge  of  Art 
was  considerably  advanced,  some  of  the  details  of  the 
eorliest  works  were  preserved  in  the  representations  of 
Divinities,  probably  from  having  beeu  long  known  and 
acknowledged,  and  owing  also  to  the  dislike  to  innova- 
tion. which  will  always  be  found  to  exist  in  matters 
either  intimately  or  remotely  connected  with  Religion. 
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Sculptgrc.  The  first  Sculptor  who  f^ned  snflicieut  celebrity  to 

'**— have  his  name  handed  down  to  posterity  is  Daedalus; 

Barly  his  era,  however,  is  so  remote,  and  the  statements  re- 

Scttlpuif%.  |,jg  adventures  and  discoveries  in  Sculpture,  as 

well  as  the  more  mechanical  Arts,  so  mixed  up  with  the 
marvellous,  that  it  may  be  justly  questioned  how  far 

D»<talui.  any  of  them  are  worthy  ot  credit ; and  as  I>«daluB 
was  in  all  probability  adislinf^ishing' name  |^ven  in  the 
Ages  of  antiquity  to  all  artists  who  had  produced  any 
work  out  of  the  common  way,  it  is  easy  to  conceive 
how  the  inventions  and  improvements  of  many  became, 
in  subsequent  times,  attributed  to  one.  As  some  account 
bus  already  been  given  of  Dwdalus  in  the  Dioobaehy 
OP  T8K  Ksblv  Sculptou  Of  Grrece  in  a former  part 
of  this  Work,  it  is  unnecessary  to  dwell  in  this  place 
upon  his  historyor  productioiks.  There  were,  however, 
several  Sculptors  of  the  same  name,  and  the  Athenian 
has  in  some  instances  been  confounded  with  a Diedalus 
of  Sicyon,  who  lived  ocaily  700  years  later.  As  (he 
style  of  Art  of  this  more  modem  Dedalua  would  nut, 
it  is  conceived,  be  very  dissimilar  to  that  attributed  to 
works  of  a much  earlier  time,  the  productions  of  (his 
Sculptor  might  easily  have  elicited  (he  remarks  which 
Pausanias  and  others  have  made  upon  them,  under  the 
impression  that  they  were  works  of  a still  more  remote 
antiquity. 

Smilir*.  Sculptor  who  occurs  in  (he  anuals  of  Gre- 

cian Art,  after  Dvilalus,  is  Smilis,*  or  Scelmis,  a native 
of  .'£gina,  and  son  of  Kuclides;  he  was  aaid  to  be  con- 
temporary with  Da'dalus,  and  was  considered  the 
autlior  of  a statue  of  Juno,  at  Samos,  and  which, 
according  to  some  traditions,  had  been  brought  from 
Argos  by  tlie  Argonauts  who  dedicated  the  Temple;  a 
circumstance  which  has  occasioned  the  antiquity  of 
Smilis  to  be  doubted,  the  Argonauts  not  having  visited 
Samos  till  very  long  after  the  time  at  which  Smilis  ia 
said  to  have  lived.  This,  however,  is  not  sufficient  to 
aSect  the  antiquity  of  tha  work,  for  the  Argonauts  might 
have  brought  an  ancient  statue  with  them  ; the  circum- 
stance of  its  being  composed  of  gold  and  ivory  has 
much  more  weight  in  leading  us  to  attribute  a later  date 
both  to  the  statue  and  to  the  artist  who  executed  it. 

Endeeu*.  Endccus,t  a native  of  Athens,  was  a scholar  of  Dsda- 
lus.  and  is  said  to  have  followed  his  master  to  Crete, 
when  he  fled  to  that  Country  after  the  murder  of  his 
nephew  Talus.  He  appears  to  have  been  very  extensively 
employed,  and  amongst  other  works  Pausanias  parti- 
cularly mentions  a statue  of  Minerva  in  wood,  of  colossal 
dimensions ; he  is  also  said  to  have  executed  others  in 
marble  and  ivory,  but  there  is  every  rea-son  to  believe 
that  many  of  the  works  attributed  to  this  Sctilptor  are 
of  a much  later  date.  The  author  of  the  observations 
prefixed  to  the  valuable  Work  on  Ancient  Sculpture 
published  by  the  Society  of  Dilettanti,  in  1809,  remarks, 
that  a head  of  Minervaon  a silver  telradrachm  of  Athens, 
which  is  engraved  in  that  puUicalion,  is  pnibably  copied 
from  the  above  figure  of  Minerva  by  Endccus,  it  being 
by  far  the  most  Archaic  of  the  heads  of  tliat  Goddess 
observable  on  Athenian  Coins.  Thi.n  learned  Writer 
thinks  that  Uie  Sculpture  in  aUo  rilieto  over  the  gates 
of  Mycenae,  representing  two  lions  rampant  against  a 
sort  of  pillai  or  column,  is  the  most  ancient  specimen  of 
the  Art  extant ; it  is  still  in  the  situation  in  which  it  was 
originally  placed,  being  built  in  wilii,  and  forming  part 

• Piu*,Ub.*ii.  e.  4. 

t Ibid,  lilk  I c.  26.  «od  lib.  vii.  e.  6. 


of  the  walls,  and  on  tliat  account,  as  well  as  from  (he  Oreets« 
interest  it  possesses  as  a specimen  of  very  early  Sculp-  Archsic. 
tore,  has  great  claims  upon  our  regard. 

The  chain  of  Sculptors  in  Greece  is  here  interrupted, 

(and  the  existence  of  the  last  nventioned  is  even  doubled 
by  some.)  owing  to  our  imperfect  information,  or,  as 
is  more  probable,  to  the  invasion  of  the  Dorians  on 
the  return  of  the  Heraclidir.  com|>aratively  a more 
barbarous  race,  to  Peloponnesus.  It  appears  (hat 
the  Arts  were  now  practised  with  success  deserving 
notice  by  a distant  people ; for  we  find  that  the  next 
Sculptors  who  are  recorded  are  the  Telchiniant  of 
Rhodes,*  who  seem  for  many  years  to  have  enjoyed  a 
high  reputation  in  Sculpture;  but  no  monuments  of 
any  dei«criplion  remain  of  this  people,  or  of  that  time, 
by  which  any  estimate  can  be  tbrrned  of  the  merit  of 
their  productions  ; it  is  im|>osMble,  therefore,  tu  offer  any 
account  of  their  style  or  of  the  character  of  their  works. 

Ttie  next  best  accredited  remains  of  Grecian  Art  are  CArlyCmnt, 
Coins ; and  although  it  is  extremely  probable  that  the 
general  Sculpture  of  different  Countries  varied  from  and 
had  improved  upon  the  stamps  used  for  money,  (which 
as  an  established  and  well-known  device  were  most 
likely  preserved  for  the  sake  of  convenience  or  policy,) 
yet,  in  the  absence  of  other  tnoniiments,  we  must  be 
content  to  seek  information  from  U)cm.  In  those  extant 
of  the  earliest  period  in  which  the  hum  m head  is  ex- 
hibited, the  eye  has  a very  remarkable  character,  being 
represented  large,  and  in  the  front  view,  w hile  the  rest  Piste  T. 
of  the  face  is  in  profile  ; in  other  respects,  and  wherever  P'S-  S- 
the  whole  figure  is  introduced,  the  style  was  energetic, 
the  execution  turgid,  and  correspnoding  very  nearly  w ith 
the  description  which  has  been  already  given  of  Archaic 
Art.  It  would  be  extremely  difficult,  perhaps  impossible, 
to  explain  in  a satisfactory  manner  to  the  reader  the  slight 
variations  in  style  and  treatment  which  took  place  in 
Coins  as  knowledge  tu  Art  advanced;  the  Coins  them- 
selves should  be  studied,  the  best  engravings  of  them 
generally  failing  to  give  the  details  ao  essential  to  the 
right  understanding  of  works  of  this  minute  descrip- 
tion. 

Phido  of  Argos  is  said  to  have  struck  the  first  money  Phulo, 
in  Greece  in  the  Island  of  .Egiiia,  about  B.  c.,  and  b.  c. 
there  are  some  Coins  of  that  Island  extant,  which,  from  h69. 
the  rudeness  of  the  Sculpture,  and  the  imperfect  execu- 
tion, are  considered  to  be  of  nearly  as  early  a date;  but 
it  must  he  confessed  that  they  throw  hut  liule  light  upon 
(he  state  of  Art  of  the  period  to  which  they  are  attri- 
buted, tlicir  device  bring  merely  a tortoise.  The  em- 
ployment of  melul  in  Sculpture  probably  took  place 
soon  after  the  striking  of  money  under  l*hido,  aud 
we,  therefore^  find  that  Gitiaclaa,t  the  next  Sculptor  Qtii«fo«. 
whoso  name  is  recorded,  made  various  statues  in  b.  c. 
brass.  Gitiadas  was  a native  of  Sparta,  and  exercised,  740. 
as  was  A^uenlly  the  case,  the  two  professions  of 


* Wigckelmso,  Sl(/na  tUUt  .irlt  di  ix.  I,  /'rr/im.  Ihtteri. 

Diltei. 

f The  dates  of  GitiwlBS  toil  (.euThus  an  by  no  metai  awerUiood. 
The  foraiar  w placed  tbu«  early  «t  the  iiretifth  of  a passage  in  Pau. 
saaiaa,  which  makes  bis  dale.tt  is  coereieed,  itxlopeiKleat  oif  tha 
A^Bctaa  Sculptor,  with  whom  he  has  usually  bc«a  roasidered  ro>« 
temporary.  LMrehus  shoutd  follow  Dipiriiui  aud  Scyllis,  (if  their 
date  be,  as  we  suppose,  above  700  a c.)  out  we  hare  BOUced  him  here 
as  a distinguished  aitisi  io  the  eariy  History  of  Sculptare  in  nsetal, 
a»d  uncoeDocled  with  aay  oUier  Sculptors;  if  he  were  the  Scholar 
uf  Dipemus  »ad  Scyilta,  they  most  hare  Oourished  much  earlier  than 
l^ioy  saya ; the  ruasou  mil  be  obrtoas  if  the  reader  will  consult  Paa^ 
saalas. 
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Scalptur*. 


Lnrchu*. 


HhoKMk. 

Tbfoduni*. 


DtbuUdet. 


Sculpture  and  Architecture ; the  period  which  he 
1ive<l  U not  precisely  aflcerteined,  but  there  U reeson 
to  beliete  that  he  was  flourishing  about  the  time  of 
the  first  MeHsenian  War,  or  about  740  years  berore 
the  Christian  £ra{  there  were  works  remaining  at  Lace* 
demon  in  the  time  of  PauBaniaa»  which  were  altribulcd 
In  this  artist.*  Pausaniaa  also  mentions  having  seen 
at  Lacedemon,  a brass  statue  of  Jupiter  by  Learchus, 
a Sculptor  of  Rhegium,  which,  he  says,  was  the  most 
ancient  statue  known  in  that  material  ; this  has  led  to 
Uie  inference  that  the  Arts  were  in  a more  ativanced 
slate  in  Italy  at  that  time  than  in  Greece;  and  judg* 
ing  from  some  Coins  which  remain,  it  has  been  thought 
that  the  state  of  Art  in  all  the  Colonies  was  more 
flourishing  at  this  early  period,  namely,  ihe  Vlllth  cen* 
tury  beforeChriHt,  than  in  the  Mother  (.'ounlry.  It  must 
be  acknowledged  that  there  are  many  inconsistencies  in 
the  accounts  we  have  of  J^earchus,  and  rhronoiogers 
and  antiquaries  have  differed  cnnaiderahly  io  deciding 
upon  his  date ; hut  there  can  be  no  doubt  that  he  lived 
at  a very  remote  period,  certainly  not  very  much  later 
than  he  is  here  placed. 

Parsing  over  names  of  minor  importance,  we  arrive 
at  Telecles,  Rhoecus,  and  Theodorus,  who  appear  lo 
have  introtiuced  great  improvements  into  the  practice 
of  Sculpture ; their  dates  are  of  considerable  importance 
in  the  History  of  the  Art,  as  they  have  been  thought 
early  enough  lo  have  been  the  inventors  of  various 
branches  of  it.  Pausanias  says,  they  first  cast  brass 
statues;  and  tradition,  according  lo  Pliny,t  attributed 
to  them  the  invention  of  the  plastic  .^rt.  though  the 
Corinthians  claimed  the  dUlinction  fur  Dibutades:  at 
what  time  Dihutades  lived  is  uncertain  ; he  was  a Sicy* 
nnian  hy  birth,  and  exercised  the  trade  of  a putter  at 
Corinth.  Ihu,  as  we  have  l>erore  observed,  so  simple  a 
discovery  as  modelling  flgures  in  clay  was,  in  all  proba* 
biiity,  made  in  the  curliest  stage  of  Society,  and  is  not 
to  l)c  attributed  to  any  one  in  particular.  Rhoecus  and 
Theudorus  sre  mentioned  by  Herodotus,  Pliny,  and 
Pausanias;  Rhmeus  is  said  by  Herodotus}  to  have  built 
the  Temple  of  Juno,  at  Samos  ; he  was  also  the  author 
of  a statue  of  Night  in  the  Temple  of  the  Ephesian 
Diana  ;§  Pausanias  says,  that  he  was  unable  to  find  any 
of  the  productions  of  Theodorus;  but  Herodotus,  and, 
fujbsequeiitly.  Pliny,  allude  to  works  by  a .Sculptor  of  that 
name.  As  there  were  at  lea>t  two  so  called,  who  were 
living  about  the  same  time,  some  confusion  may  very 
easily  have  arisen  amongst  the  .\ncients  in  speaking  of 
them  ; ime,  we  are  told,  was  a son  of  Rhmeus.  another 
of  Telecles.  According  to  Herodotus,  Theodorus  en- 
graved the  celebrated  ring  of  Polvcratea.  Tyrant  of 
Samos,  so  remarkable  in  History  for  the  good  fortune 
which  always  attended  him ; he  also  made  one  of  the 
magnificent  vases  which  Cnrsus.  King  of  Lydia,  pre- 
sented to  the  Temple  at  Delphi.  Pliny  records  a 
remnrkalile  instance  of  minute  execution  by  Theodorus; 
he  says,  he  cast  a brass  statue  of  himtelf.  holding  in 
one  hand  a file,  in  allusion,  pmbuhly,  to  his  profession ; 
and  in  the  other  a quadriga,  so  smalt  that  a fly  could 
cover  it  with  its  wings.  Great  difficulties  occur  in  fixing 
the  Hates  of  these  artists;  Pliny  says,  they  lived  long 
bef(»re  the  expulsion  of  the  Bacchiadte  from  Corinth  ; an 
event  which  took  place  in  the  XXXth  Olympiad,  about 


65d  years  before  the  Christian  Era ; but  the  Author  of  Oreciaa 
tlie  preliminary  dissertation  to  the  Dilettanti  Work  on  Arcluic. 
Ancient  .Sculpture,  observes,  that  if  the  presents  offered 
by  CrtBSus  at  Delphi  were  made  for  the  purpose,  as 
was  most  probably  the  ca.se,  Tfteodorua  must  have  been 
living  above  a hundred  years  later  than  Pliny  has 
placeil  him.  But  it  is  possible  that  Crtesiis  may  have 
bad  the  vase  already  in  his  possession,  and,  without 
having  had  it  made  purposely  for  him,  may  have  consi- 
dered it,  from  its  magnificence,  worthy  to  be  dedicated 
witli  his  other  presents  to  the  Temple.  There  were  two 
va.ses.  one  ofgold,  the  other  of  silver;  the  arti.-l  who 
executed  the  latter  ia  alone  mentioned,  and  that,  very 
probably,  owing  to  iu  being  a more  ancient  and  cele- 
Uroled  work ; had  they  both  been  executed  at  the  same 
lime,  that  in  the  most  precious  material  would,  in  all 
likelihood,  have  been  noticed  more  particularly;  it  is 
conjectured,  therefore,  that  these  artists  lived  l^tween 
seven  and  eight  hundred  yean  before  the  Christian 
Era. 

Tlie  iiilru4luction  of  casting  in  bra.sa,  if  indeed  it  were  Bmpiow 
introduced  into  Greece  so  early,  furms  an  iutereating  mm  of 
and  important  epoch  in  the  Hisinry  of  Art;  and  it  *"*<*1- 
may  not  he  improper  to  offer  s^tme  observaitona  io  this 
place  on  the  manner  iu  which  it  was  practised  in  the 
first  .Ages;  it  must  be  premised  th:<t  Pliny’s  accounts 
of  this  subject  are  nut  very  consistent,  and  we  must 
therefore  be  careful  how  far  we  admit  the  traditiuna 
mentioned  by  him.  The  earliest  works  in  brass  ap- 
pear to  have  been  executed  in  hammer-work,  {called 
by  the  Ancienta  X0o^y\eToe,)  that  is,  beaten  out  with 
hammers  into  the  khape  proposed,  and  the  biatiie  of 
Jupiter,  by  Learchus.  before  alluded  to,  wa-<i  made  in 
this  manner.  Pausanias  is  very  particular  in  his  de- 
scription of  this  work,  and  says,  it  was  formed  of  pieces 
which  were  afterwards  fastened  together  by  means  of 
pins  or  keys.  Another  mo<ie  of  executing  figures  ap- 
pears to  have  been  by  beating  pieces  of  metal  together 
in  the  solid  till  the  surfaces  became  well  fitted  to  each 
other;  the  features  and  parts  were  then  hammered  or 
hewn  out  of  the  mass.  Two  statues,  probably  of  high 
antiquity,  are  noticed,  of  solid  gold,  one  of  Baenhux,* 
at  Thebes,  the  work  of  OnasMimedcs,  and  another  of 
Diiina  Anaitis;  these  were  most  likely  beaten  into  form, 
and  worked  up  aecurdmg  to  this  process.  Pliny's  ex- 
pressiont  respecting  the  solidity  of  the  Statue  of  Diana 
is  remarkable.  It  has  been  conjectured  that  Ihe  method 
above  described  was  practised  by  the  Egyptians;  a 
quantity  of  metal  was  also  saved  by  beating  it  out  and 
plating  it  upon  wood,  instead  of  hammering  ihe  whole 
out  of  a solid  mass,  and  an  interesting  specimen  is 
shown,  in  an  engraving  in  the  Dilettanti  Work  on  Sculp- 
ture, of  a small  head  of  Osiris,  in  which  the  nucleus, 
or  centre  of  wood,  is  still  remaining.  Homer,  when  he 
speaks  of  works  in  metal,  always  refers  to  this  manner 
of  working,  (hut  is,  by  Ideating  it  out,  and  the  ham* 
mer  is  invariably  the  in^^trument  with  which  he  furnishes 
Vulcan ; he  also  alludes  particularly  to  the  cuslOD  of 
plating  sheets  of  metal  on  a solid  body,  when  Laertes, 
at  the  desire  of  Neslor,  comes  to  gild  the  horns  of  a 
bull  abotit  to  be  sacrificed.}  At  what  lime  the  Art  of 
casting  Statues  in  brass  into  moulds,  taken  from  models, 
was  introduced  is  uncertain,  but  it  was,  probably,  of  a 
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8<u.p(ar«.  comparatively  late  date  ia  European  Greece.  The  artists 
• — , — L ^ who  were  most  dintinfi^ishcfl  fur  their  success  in  the 
Art,  even  if  their  claim  to  havin((  first  discoveretl  it 
be  quealioned.  were,  undoubtedly,  RhaM.-us  and  I'heo* 
dorus,  who  were  both  Samians;  and  the  fin<t  European 
Greek,  if  we  except  GUiada-s,  (wboiie  dale  is  hardly  as- 
certained, and  of  whose  practice  but  little  is  known,) 
who  is  recorded  as  havinfc  excelled  in  this  branch  of 
Sculpture,  lived  many  years  after  (hem;  ihia  wa.n  (ilau* 
etas,  the  .Eginetan,  who  was  employed  by  Geion,  Kini( 
of  Syracuse. 

nipfxriut.  llie  History  of  Diptsnus  and  Scyllts  will  be  found 
^f**'**  in  the  Bio{fraphical  notice  l)«fore  alluded  to,  where  they 
are  placed  at  776  a.  C.  These  artists  were  distinjfuished 
for  their  skill  (extraordinary  ul  that  lime)  in  working 
marble  ;*  and  appear  to  have  been  einpluye<l  in  many 
important  works  ut  Argos  and  Sicyun.  'Ihey  hud  many 
scholars,  and  we  read  of  tlie  liames  of  TectsiiK,  An- 
gclioii,  DorycHdas,  Medoii,  and  others,  of  whom  it  ia 
not  iiecevvary  to  enter  into  any  account  here.  Tlie 
Itapsla*.  names  of  Bupalus  and  Anlhermus,  wlio  lived  soon  alter 
Attihewnm-  pjpjgmis  and  SevUis,  deserve,  however,  to  l»e  more 
particularly  imlic^,  as  they  distinguished  iheniselves 
by  a variety  of  w<irks  of  a liigh  character,  which  were 
preserved  at  Chios  and  other  places.  A group  of  the 
Graces  by  Bupalus,  at  Smyrna,  is  highly  s{M>ken  of, 
and  it  is  worthy  of  remark,  that  at  this  period  the 
Graces  were  always  represented  draped.  Puusanias 
says,  Bupalus  was  an  able  Architect  as  well  as  Scniplur. 
B*ihyel«.  Buthycles  the  Magnesian,  who  is  celebrated  em  the 
>•  C.  author  of  (he  Hirone  of  Apollo,  at  Amyciw,  is  .supposed 

600,  (Q  have  lived  about  600  years  before  the  Christian  Era ; 

some  writer'i  have  brought  his  date  down  rather  lower, 
ttft’  placed  him  at  about  530  a.  c. 

DbO  -pijp  Plastic  Art  was  carried  into  Italy,  according  to 
&80  Pbny.t  about  this  time,  or  rather  earlier  indeed,  by 
Demaratiis,who,  accomf>anicti  by  Euchirus  and  Eugram> 
mus,  (wo  Corintliian  artists,  fled  from  Corinth  after  the 
usurpation  of  Cypselus,  and  the  conseiiuent  expulsion 
of  the  Bacchiade : but  it  roust  have  been  known  in 
Italy,  it  is  conceived,  ut  a much  earlier  period. 

The  time  at  which  we  liave  now  arrived  is  one  of 
the  most  remarkable  in  the  History  of  (treece,  whether 
it  be  considered  with  reference  to  the  progress  of  Phi- 
losophy, its  political  changes,  or  to  the  general  ad- 
vancement of  Science,  Art,  and  Lileralnre.  Eylhagoras 
and  the  Sages  of  Greece  appeared;  Solon  Irgislaleil ; 
Pisistratus  obtained  the  Government  of  Athens;  and 
Cypselus  usurped  that  of  Corinth : Tragedy  was  im- 
prtn'cd  by  Thespis,  and,  from  being  a mere  nide  Chorus 
without  arrangement,  became  regularly  organized  and 
subjected  to  rules;  the  sublime  I’oems  of  Homer  were 
now  first  collected  and  arranged,  and  publicly  read  to 
the  Athenians ; the  Panathenaic  Games  were  inbtiluted, 
and  Uie  magnificent  Temple  of  (he  Olympian  Jupiter 
wa.s  founded  at  Athens.  Aboui  this  time  also,  the  cus- 
tom of  permitting  statues  to  be  erected  and  dedicated 
by  the  conquerors  in  the  Public  Games  was  introduced. 

* fitarmorr  §mipfHtio  primt  ommum  imritmitnpU  Dip«erm$  ft 
Srjilti  gmiii  im  Creti  Plin.  lib.  XRXvI.  c.  4.  Thib  il  Pliny's 

sccAwoi,  wbw  gives  tbeir  dite,  O/jrmpiaJf  cim/fr  U.  PxuuoiM, 
however,  sayn,  they  were  considered  by  wiiwe  to  hai«  been  the  nuUre 
of  LAarchvs,  of  Uhefiuin,wiiiich  would  make  them  cootiderably  taiiicr. 
Their  liasiag  been  called  (be  scholars  of  Dwdalus  leads  xlso  to  the 
|>robtlMUy  Jf  the  earliet  dale  of  PautaBlas  being  correct.  Paus.Iib.  lit 
e.  17 . Flisman  places  ihesn  ai  776  a.  c,  iliouirh  be  adnaiu,  geaeraJIy, 
the  ehroiwlojry  of  plioy.  {i^el.  p.  75  and  T9.) 

f Plin.  lib.  xixr.  c.  19. 


from  which,  as  has  b«f«)re  been  ubserveil,  the  greatest  nrecian 
advantages  resulterl  to  the  Art  of  Sculpture.  Arehaic. 

Thr  Arts,  which  had  hern  making  rapid  progress  in  ' * v ’ 
the  Colonies  in  Asia,  received  about  this  time  a }>ara- 
lyziftg  check  in  cotiM^quence  of  (he  unsuccessful  revolt 
whicli  had  bi’cn  aitempled  by  them  against  Unriua 
Hystaspes,  The  Cities  and  Temples  of  the  ollending 
Ciilnnists  were  entirely  deinoliiihed,  the  inhabitants  were 
disiributetl  over  the  Cotinlry,  became  slaves,  and  were 
otherwi.se  subjected  (o  the  most  degrading  puiii'-h- 
mems;  but  as  Art  fell  in  Asia,  so  it  appears  to  have 
gained  fresh  vigour  in  Europe  ; the  Schools  of  .^gina, 

Sicyoo,  and  Corinth  sent  forth  a vast  number  of  eminent 
artists,  who  diffiised  the  principles  of  un  ituproving  and 
grand  style  throughout  the  neighbouring  States,  and 
we  find  (he  Iialiati  and  Sicilian  Culomcs  shortly  lie- 
came  so  distinguished  that  they  were  on  a level  with 
the  Molhtr  Cnuiiiry. 

To  a ptriud  not  very  remote  from  (bat  under  con-  Kculpiarv 
sideration  mav  be  altributed  the  very  interesting  re-  f™*** 
mains  of  Sculpture  discovered  amongst  (he  ruin*  of  a 
Temple,  in  the  Island  of  £giiia,  which  are  now  in 
the  King  of  Bavaria's  collection,  at  Munich;  they  de- 
corated the  pediments  of  the  Temple,  and.  as  they  were 
found  immediately  under  the  situation  which  they  must 
have  occupied  originally,  their  arrangement  ami  com- 
position were  ea.siiy  uscertained.* 

The  subject  to  which  the  statues  refer  has  engaged 
the  ulterition  of  tnatiy  of  our  men  of  Iclirni  and  vertu, 
but  no  satisfactory  opinion  has  yet  been  given  of 
them.  All  the  figures  of  the  Wesiern  pediment  were 
found,  and,  a.s  is  evident  lirom  their  actions,  are  engaged 
in  some  important  contest ; the  figure  of  Minerva  occu- 
pies the  centre  of  the  pediment,  forming  the  apex  or 
iiighest  point  of  the  compn.sitinti ; she  is  nut  only  raised 
on  a sort  uf  plinth,  but  is  of  larger  proportionnt  than  the 
figures  about  her,  and  appears  to  be  presiding  over  (he 
events  taking  place  in  the  field  of  battle.  She  is  repre- 
seiiterl  fully  armcrl ; her  helmet  on,  the  aegis  covering 
her  brcasl,  and  her  shield  on  her  left  arm.  The  right 
arm  is  bent  and  crosses  the  body  ; in  her  hand  she  pro 
bahly  held  a spear.  Immediately  in  front  of  (he  God- 
dcM,  appears  a dying  warrior,  who  is  extended  at  her 
feel;  another  advances  towards  him,  apparently  for  the 
purpose  of  rendering  him  assistance,  wliile  a third 
figure,  with  his  si>ear  raised,  seems  to  rush  fiirwardfrom 
behind  the  wounded  man  to  prevent  his  approach  ; the 
rest  of  the  figures  are  engaged  in  various  ways  with 
bows  and  arrows  or  spears,  and  (he  ends  of  the  pedi- 
ment are  occupied  by  wounded  and  fallen  warriors ; the 
whole,  exclusive  of  the  Minerva,  amounts  to  ten  statues. 

Of  the  figures  in  the  Eastern  pediment,  but  fivcj  were 
found,  and  they  also  represent  persons  engaged  in 

* An  accointl  of  ihiv  discovery,  wkkK  wti  nosde  in  the  year  1912, 
by  lUenn.  CM-kcrell,  KoUer.  stid  th«  Bsron  Haller,  with  tome  inter- 
coins  abwnratiom  o«  the  narblM,  ta  nven  to  tbe  Qiutrierlm  Journal, 

No.  XU.  18*^0. 

f !>.«  coloaiaJ  diiee«i*i<m«  of  the  Diviattica,  CAmpared  with  moruJt, 
are  ^uite  conaiMefit  with  the  deacriptiuaa  of  the  Pcn'tt;  ie  the  cix»- 
bat  between  Mitvena  and  Man,  (Horn. //.  lib.  vsi.  v.409,  rfaef  ,)  the 
Goddew  throw*  an  cnomiou*  maw  of  rock  at  her  oppooenU  which 
strikci  him  to  the  earth,  aod  Homer  aaya,  be  covered  aevea  acres. 

Tbufld'neg  he  fafU.  a maaa  of  mooeirooa  site, 

Aod  seven  broad  acres  covers  as  be  lies.” 

I Tlut  Is,  but  file  alalues  sufficiently  preserved  to  lead  to  the  a> 
lurancc  of  their  urigind  destieition  and  design  ; the  fra(;nents  of 
iwenty-fire  stalaes  were  found  on  the  whole,  beside*  four  (cmale 
autuea  which  adorned  tbe  acroleria. 
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combat.  It  is  remarkable  that  they  are  all  of  larger 
proportions  than  those  of  the  other  aide,  and  that  the 
conception  and  execution  of  the  statues  at  this  end  are 
of  a {grander  and  higher  character  than  those  of  the 
Western  pedimeoL 

'Jlicsc  Sculptures  offer  many  peculiarities  of  manner 
and  execution,  and  are  higtily  deserving  the  attention  of 
the  curiiais.  The  general  style  is  what  is  termed 
Archaic,  but  the  statue  of  the  Goddess  is  much  morc'-o 
than  the  rest  of  the  figures ; she  is  entirely  draped  down 
to  the  ancles  ; ihe  feet,  which  are  raised  as  if  on  sandals, 
are  shown,  and  are  both  turned  in  the  same  d reclion,  as 
if  the  figure  were  standing  sideways;  the  folds  of  the 
drapery,  which  ha.s  the  appearance  of  starched  or 
■tiffened  linen,  are  thin,  and  arranged  with  great  rrgu* 
Inrity,  running  in  parallel  lines,  the  zig  tag  edges  cor* 
responding  on  each  aide;  the  sgls  is  smooth,  but  scales 
were  originally  painted  or  gilt  upon  it,  and  some  faint 
remaias  of  the  colours  are  still  visible.  The  extremity 
or  outer  edge  has  a sort  of  border  of  snakes  which  at 
regular  di>^ianceB  are  lerminatecl  by  small  pieces  of 
melal,  some  of  which  arc  still  remaining  twisted  in  a 
cork^rew  shape  ; the  helmet  also  of  tbi«,  a.4;  well  as  of 
the  other  figures,  appears  to  have  been  decorated  with 
meinl.  as  the  holes  for  >U  insertion  are  evident  in  many 
of  them.  It  may  be  observed  here,  that,  with  respect  to 
costume,  these  marbles  offer  some  of  (he  most  inleresU 
ing  details  of  any  monuments  which  have  come  down 
to  us:  some  of  the  figures  are  completely  armed  in  cui* 
rasses,  greaves,  and  helmets,  and  the  manner  of  buck* 
ling  and  fixing  on  the  different  parts  is  very  canfuliy 
represinted.  The  fastenings  appear  in  mc^l  instances 
to  have  been  made  of  melal  ; unfortunately  (lie  pieces 
are  lost,  bul  sliil  sufficient  remains  to  show  the  way  in 
which  it  was  done.  The  costume  of  one  ffgnre  is  j^iecu'* 
liar,  the  dress  is  apparently  composed  of  leather;  it 
covers  him  entirely  from  the  throat  to  the  ancles,  fitting 
closely,  and  without  folds,  to  the  body  ; his  head  dress 
resembles  a high  Phrygian  cap,  and  he  is  kneeling  on 
one  knee  in  the  act  of  discharging  an  arrow. 

In  the  execution  of  these  Sculptures  considerable 
skill  is  indicated,  and  an  advanced  »tate  of  knowledge 
in  Art  is  exhibited  both  in  the  style  which  pervades  the 
work  generally,  and  in  the  understanding  and  expression 
of  lortn  ; there  is  a grand  division  and  breadth  of  parts, 
though  the  details  are  not  always  graceful,  and  in  the 
articulations  of  the  bones,  and  the  nicety  of  execution  of 
the  joiniH,  there  is  much  to  admire.  The  heads  are 
uniformly  in  the  same  style,  and  of  a much  earlier  cha- 
racter than  the  body  and  limbs;  and  this  confirms  an 
0|)inion  which  has  been  before  hazarded,  that  in  works 
of  a certain  class,  illustrating  the  actions  of  Divinities  or 
Heroes,  (as  appears  to  be  the  case  in  these  marbles.)  or 
conncctefl  in  any  way  with  Heligion,  the  treatment  of 
the  heads  was  prescriptive,  and.  however  artists  might 
have  ventured  to  improve  npon  the  less  important  parts 
of  the  figure,  that  the  character,  and  even  the  details  of 
the  lieud,  handed  down  through  a long  course  of  lime 
and  sanctified  by  usage,  were  not  permitted  to  be 
altered ; the  features  are  sharp,  the  eye  long  and  narrow 
with  considerable  projection  of  the  upper  and  lower 
lids,  the  moulhs  in  all  slightly  opened,  wide,  and,  what- 
ever the  employment  of  the  figure,  smiling ; the  china 
long  and  pointed,  and  the  edges  of  the  lips,  eyelids, 
and  oi  frontit  very  strongly  and  sharply  marked  ; the 
hair  ia  in  small  curia  or  kiiohs,  like  shells,  arranged 
with  great  regularity,  and  falling  in  long,  waving,  and 


wiry  lines  down  the  back,  corresponding,  in  fact,  to  the  Gmeias 
general  mode  of  treatment  which,  from  Coins  and  de-  Archaic, 
scnptioii,  we  know  to  be  the  characteristic  of  works  of 
the  earliest  date.  The  exact  period  of  the  execution  of 
these  Sculptures  has  not  been  nsrcerluincd,  bul  judging 
from  the  style,  which  approaches  very  nearly  to  that 
found  in  the  works  of  the  artists  who  immediately  pre- 
ceded the  School  of  Phidias;  considering  also  the  high 
character  of  the  .'ligineUm  School,  and  the  eiuinenl 
artisU  who  compo^ed  it,  it  may  be  inferred  that  they 
were  not  very  remote  from  the  period  which  our  His- 
tory has  now  reached,  namely,  between  five  hundred 
and  six  hundred  years  before  the  Christian  Era.  The 
learned  Muller,  indeed,  inclines  to  an  opinion  that 
they  were  of  a considerably  later  date  than  that  to  which 
they  are  here  referred  ; he  draws  his  conclusion  from  the 
style  of  the  Arrliilecture  of  the  Temple  to  which  they 
belonged,  and  also  from  the  costume  of  the  archer,  which 
he  ermsiders  Persian,  and  says  they  were  subsequent 
to  the  battle  of  SalamU.* 

Amongst  the  remains  of  Sculpture  of  a very  early  Sculptar* 
dale  which  have  reached  our  times,  may  be  reckoned  •oMaSfli. 
the  fragments  Ibimd,  in  the  year  1623,  at  Selinunte,  in 
Sicily.t  Two  English  Architects,  prosecuting  their 
studies  in  that  Country,  were  induced  to  make  some 
excavations  amongst  the  extensive  ruins  of  the  Temples 
there,  and  the  result  was  the  discovery  ot  several  pieces 
of  Sculpture,  funning  part  of  the  meto|>es  of  the  Tem- 
plfs.  The  originals  arc  now  in  the  Royal  .Museum  at 
Palermo,  but  casts  from  them  are  preserved  in  the  Bri- 
tish Museum,  llicre  arc  some  peculiarities  about  these 
specimens  which  seem  to  offer  characteristics  of  two 
ditrerent  styles  of  Art;  those  which  belonged  to  one 
Temple  (called  the  Eastern)  having  much  of  the  cha- 
racter ftf  .lEgiuetaii  Sculpture,  while  those  of  the  West- 
ern have  the  appearance  of  coming  from  a more  bar- 
barous School.  It  isditficull,  without  liavirig  the  works 
before  ua,  to  describe  those  slight  variations  in  the 
treatment,  as  well  as  execution,  which  have  led  to  this 
opinion  ; but  a careful  examinalkm  of  them,  and  a 
comparison  of  what  remains  of  the  Minerva,  and  the 
head  of  the  dying  or  wounded  figure,  w iih  same  others  Pbte  I. 
of  the  collcolioh,  will  explain  (he  grounds  on  which  it  is 
presumed  they  were  execu.ed  by  different  arlista.  The  j|| 
head  of  the  dying  figure  resembles  very  nearly  the  cha-  3^4* 
racier  of  (he  .Egina  warriors,  though  there  is  certainly  ' 
a superiority  ob^rvable  in  the  expression  of  the  face; 

(he  anatomy  again  is  in'erior;  in  the  other  figures  the 
anatumv  is  very  similar  to  that  on  the  earliest  Coins,  but 
still  varying  in  some  rrspecis  from  the  Greek  Sculp- 
tures ; and  there  ia  a plump  and  short  character  of  face 
approaching  in  some  degree  to  the  Egyptian.  At  first 
sight,  they  strike  as  being  decidedly  a branch  of£giiietan 
Art — short  proportions,  the  fieshy  portions  of  the  thighs 
overcharge<l-~(he  hair  dressed  in  knobs  corresponding 
very  nearly  with  the  works  of  that  School ; but  there 
still  are  variations,  which,  if  they  were  executed  at 


* UlaM  emm  fotl  httbtm  .SalamuHtm  /aett  fue  iHiit  ert/w  oQta  im 
faatiffiu  poaiX4B  erasU  ^rcAiltttmr»  ratio,  turn  rttlu  Mpi//«ni  A'emct 
u Pande  dtitgmter  reprmtntmta^  mjAi  fertutuert.  C.  LMuf. 

Hiilkr,  de  Phid. 

f Ad  iBierealiag  tcceunt  of  the  encsvalioQt,  embelliabed  with  ac> 
corale  eegn«iog*  of  the  more  perfect  Sculptures,  hu  beco  published 
bf  Hr.  Aufcll,  ooe  of  the  geotlcmea  to  whose  eiertioas  tbe  dwcefcry 
of  ibete  iiiiore»ii»|  w-orlo  is  owiaf.  The  driwiags  were  mode  00  (he 
spot,  by  his  compaoioa,  Hr.  fIsrrU,  «n  Architect  of  greet  promise, 
who  uohsppily  feU  • victim  to  the  malsrii  of  the  Coootry,  soon  after 
the  tiKcessfal  Urmiaatioa  of  their  labours  at  Salinunl*. 
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Bculptur*.  the  wme  lime,  induce  us  to  belicTe  they  were  not  by 
Sculptors  educated  in  similsr  principle*.  At  a much 
later  period  than  that  to  which  these  Sculptures  are 
referred,  artisU  from  .I'Kcina  were  employed  by  the 
Tyrants  of  Sicily;  and  it  is.  therefore,  highly  probable 
that  in  more  remote  times,  when  Sculpture  must  have 
been  still  less  known  an«l  practiseil  in  the  Island,  that 
forei|^o  pnictitionera  would  be  callrtl  in  to  assist  in  de- 
corating the  principal  Temples  of  a newly-founded  city : 
some  of  the  artists  so  called  upon  were  in  all  probability 
from  Greece ; others  may  have  been  brought  over  from 
the  op[K)Bite  coast ; and  their  bein^  C'artha^nianv  would, 
perhaps,  account  for  a certain  K|r>piian  character  per- 
vading the  faces  of  some  of  the  figures. 

PtiifiJiaR  'fhe  Sculptures  in  rt/iero  in  the  British  Museum. 
Sealpturt.  known  a*  the  Phi^Iian  Marbles.*  arc  from  the  Temple 
of  Apollo  Epiettrius ; the  subjects  they  represent  are  the 
battle  of  the  Centaurs  and  Lapiths,  and  the  contest 
between  the  (ireeks  and  ,\mazons.  There  is  ^reat 
ability  displayed  in  the  execution  of  these  marbles,  al- 
thou|;h  some  heaviness  and  disproportion  are  observable 
in  Uie  figures;  the  conceplion  of  the  whole. and  compo- 
sition of  the  various  i^oups  are,  however,  remarkably 
fine,  and  compensate  in  a (rreat  measure  for  the  defects 
alluded  to.  The  circumstance  which  renders  these  mar- 
bles particularly  interesting,  is  the  knowledge  of  the 
time  at  which  they  were  executed;  for  Pausaniast  says 
that  the  Temple  of  Apollo  EpicuHus  was  built  by 
Ictinus,  the  Architect  who  superintended  the  construc- 
tion of  the  Parthenon  at  Athens ; and  though  the 
Phigalian  Marbles  want  the  purity  of  design  and  exe- 
cution which  distinguish  the  Athenian  works,  the  high 
qualities  they  do  possess  claim  the  second  place  for 
them  in  our  estimation. 

Sicyon  end  .£gina  were  the  most  celebrated  places  in 
ancient  times  for  the  production  of  works  in  braas.  Of 
the  former  School  we  have  already  had  occa-sion  to 
Calloa.  mention  some  very  distinguished  memlwrH.  Callon^ 
was  pn>bably  one  of  the  earliest  Sculptors  of  that  of 
iEgina  who  attained  repulaiion,  but  there  is  great  dif- 
ficulty in  coming  to  any  conclusion  as  to  the  exact  time 
B.  c.  at  which  he  lived ; ami  as  wc  merely  find  a wooden 
500  statue  of  .Minerva,  mentioned  by  Paiisanias  as  his 
work,  and  an  observation  in  another  author  on  the  dry- 
ness  of  his  style,  his  history  doe*  not  appear  very  iin- 
portanl,  'file /Egineian  artists  of  the  greatest  celebrity 
GUucias.  at  a later  date,  were  Glauuias  and  Onatas  the  son  of 

OuUi.  Micon  ; the  former§  was  employed  by  Gelon,  King  of 

Syracuse,  to  make  a chariot  and  four  horses,  which  he 
dedicated  in  the  AUis.  or  Sacred  Grove,  at  Olympia, 
upon  having  gained  the  prize  in  the  chariot'race. 
Onatas  and  Calamis  afterwards  worked  for  Dinomenes, 
the  son  of  lliero,  who  succeeded  Gelon.  The  former  of 
these  Sculptors  appears  to  have  enjoyed  a very  high 
reputation,  and  Paiisanias  supplies  ns  with  a copious 
catalogue  uf  his  works.  Amongst  those  more  particu- 
larly noticed,  was  a statue  of  Apollo,  in  brass,  of 
colossal  dimcnHioiis.  at  Pergamus  ; a Ceres,  which  he 
made  for  the  inhabitants  of  !*liigaiia  ; and  a numlier  of 
works  which  were  at  Olympia.  Associated  with  Onatas 
is  Calliteles  his  scholar,  and  probably  Ins  son;  but  the 

* Tbev  wtre  diKovefed,  in  ihe  jrif  IBIS,  nnrraulttia,»uppp9rd 
u>  have  iieeo  Ui«  snetmtTonn  oi  f^i(atia,  in  Arv-wiiii,  by  Mesan. 
Cvckerctl,  Fi>«4«r,  lh«  Bar«n  H«lk%  and  M.  Linckh. 

t PaiM.  Are«d.  c 14. 

Puii.  tib.  ii.  Tbers  was  nore  thin  on*  Sculptor  o(  Ibit  nisie. 
Ibid.  lib.  vi. 


ancient  writers  do  not  furnish  us  with  any  account  of  Ovciai 
works  executed  by  him  independently  of  Onatas,  whom  Pbidus. 
he  is  said  to  have  assisted  in  making  a statue  of  Mer- 
cury  carrying  a ram,  which  was  dedicated  at  Olympia. 

The  Sculpture  of  the  .Egineian  School  of  this  time  had 
much  in  its  character  that  was  grand  and  irnfiosing.  and 
a careful  observer  will  discover  in  the  large  masses  uf 
the  muscle*,  and  the  bold  divisions  of  the  pari*,  the  pre- 
paratory step  to  that  perfection  which  the  Art  soon  after 
attained. 

An  event  of  the  highest  importance  to  Greece,  and  Cmm- 
which  lemied  in  no  slight  degree  to  aid  the  progress  of*^"'v»  ®^ 
Sculpture,  happened  jiImhii  this  time ; this  was  the  eele- 
bniled  expedition  of  Xerxes,  which,  by  iu  failure,  dis* 
covered  to  the  Athenians  the  wealth  of  Asia,  while  it 
exposed  the  weakness  of  the  invadervu  It  was  a cus- 
tom in  Greece  to  dedicate  a tenth  of  all  spoils  gained 
in  battle  to  the  service  of  the  Immortal  Gods : and 
a tenth  of  thui  obtained  from  the  Perxians  was  appro- 
priated to  this  high  service.  Temple*  were  erected  and 
embellished  fur  surpassing  in  bvatily  and  magnificence 
those  which  had  been  demolished  ; and  happily  for  the 
advancement  uf  Art,  the  opportunities  this  applicalioo 
of  wealth  afibrded  for  its  improvement,  were  met  by  a 
greater  quantity  of  talent  in  the  respective  professions 
uf  Arciiitevtiire  and  Sculpture  than  had  ever  before 
up|ienred.  This  ample  employment,  and  the  high  object 
to  whicli  their  works  were  destincrl.  to  honour  the  God* 
and  commemorate  the  glory  of  their  Country,  excited  a 
spirit  of  honourable  emulation  in  the  artists  whicli  called 
forth  all  their  powera,  and  led  to  that  perfection  in  Art 
which  even  at  this  remote  period  wc  contemplate  with 
the  highest  admiration. 

II.  The  Sculptors  contemporary  with,  or  who  imme-  II.  Pbidiaa 
diately  followed,  the  period  last  under  comnderalioii,  p«nwJ. 
were  Hegias,  Ageladas,  Phidias,  Pythagora*,  Myron, 
PoKcletus,  Alcamcnes,  and  others  ; and  we  are,  there- 
fore, fast  approaching  the  lime  when  Sculpture  reached 
its  maturity.  Information  of  considerable  value  and 
interest  at  this  stage  uf  onr  inquiry  is  afforded  by 
the  ancient  writers,  some  of  whom  have  (raced,  as  fur 
as  their  own  obserxaiion  of  monuments  enabled  them 
to  do  so.  the  chain  of  improvement  in  style  in  Art, 
from  the  School  which  has  been  denomioated  yEginetan 
to  that  of  Ptiidias.  and  it  may  not  be  amis*  to  take  a 
general  survey  of  their  classification  of  tlie  most  striking 
peinjiiarities  of  the  Sculptors  of  the  respective  time». 

Callon,  of  yEgina.  lived  in  all  probability  between  560 
and  500  years  before  C'hrist:  his  works,  with  those  ot 
E;;esias  are  characterised  a*  being  hard,  approaching 
very  nearly  to  that  distinguished  u*  the  Tuscan  or 
Rtru.scan  manner;*  Calami*,  who  succeeded  him. 
was  leas  rigid,  and  the  style  of  Myron,  who  followed 
next,  still  more  sofiened.  Cicero  alludes  to  the  same 
variations  in  style,  bringing  us  down  in  like  manner 
to  one  of  the  contemporaries  of  Pludias ; the  statues 
of  CauBchus,  he  observes,  are  rigid  and  hard,  not 
resembling  the  truth  of  Nature  ; those  of  Calamis  also 
are  hard,  but  less  so  than  those  of  Canachus;  even 
Myron  did  not  succeed  in  imitating  Nature  correctly, 
yet  he  surpassed  Canachus,  and  his  works  may  be 
considered  very  beantilul;  Polycletu*.  however,  was 
still  more  fortunate,  and  his  productions  arc  pronounced 


* Dyrmra  et  TVtra^icif  prari«u  CW/oa  utq.  Kgntatf  jam  mmn$ 
ngiia  Cwtmif,  &c.  Quincl.  OroT.  tmM. 
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ScutjiiufB.  lo  be  perfect.*  The  History  of  the  Art  is  thus,  it  will 
be  ub^er\’ed.  carried  out  of  the  vE^inctan  inin  a more 
polished  Schcx>l,  to  which  therefore  our  attention  will 
now  be  more  particularly  directed  ; the  principal  artihta 
who  effected  the  chau^  in  the  style  of  Sculpture  liavin^^ 
been  mentioned  above,  it  remains  now  to  notice  them 
individually,  as  sonte  observations  ou  their  re>»peciive 
manner  will  lead  to  the  better  miderstandiiip^  of  the  ex- 
cellence of  Phidias.  We  must  first  take  notice  of  a 
Sculptor  of  Rhefri’ini.  whose  works  have  been  frequently 
releried  to,  and  w ho  appears  to  have  had  very  just  claims 
to  the  dislin^ished  rank  he  lield  amon^  the  artists  of 
antiquity.  Some  of  tJic  pro<luctioiis  in  brass  of  the 
earliest  practitioners  of  that  colony,  executetl  at  a time 
when  that  material  was  hardly  known  fur  the  purposes 
PyUasens.  of  Sculpture,  have  already  been  noticed,  and  Pythagoras, 
the  subject  of  our  immediate  attention,  seems  tu  Iwve 
supported  the  credit  of  the  School  of  which  Learchus 
* (who  was  perhaps  the  founder  at  Hhe|;ium)  and  others 

were  such  distinguished  members.  From  the  difficulty 
which  exists  in  makin|;  the  execution  of  the  productions 
of  Pylhaf^oras  correspond  with  the  times  at  which  we 
find  the  name  mentioned,  it  has  been  suf>{Hj«cd.  and  wiifi 
threat  apparent  reason,  that  there  was  more  than  one 
Sculptor  of  Khepum  so  called.  The  chief  of  Ihenumu 
was  a scholar  of  Clearchns.  (also  of  Rhenium,)  or  more 
coiTircJy  Bpeakinif,  perhaps,  of  the  School  of  Clearchus. 
An  improved  taste  in  execution  seems  now  to  have  been 
introduced,  and  more  attention  than  usual  was  paid  tu 
expression  ; a statue  by  Pytha^ras  of  a wounded  man 
is  recorded,  in  wliich  the  expression  of  an|pjish  was  so 
admirably  defined  that  the  spectators  were  aflVcte<l 
by  it,  and  seemed  to  share  with  the  figure  the  pain  he 
waa  supposed  lo  Ik*  sufl'erin^.  Pythai^oras,  too,  is  par- 
ticularly uoiiced  as  bein^  the  first  who  represented  the 
veinsfand  nenea  in  his  statues;  he  was  also  more  care- 
ful in  the  execution  of  the  hair  tliaii  his  predecessors. 
Myroa.  Myron,  of  Eleutherc,  or  of  Athens,  und  the  scholar  of 
A^ladxs,  is  the  next  Sculptor  of  celebrity  who  claims 
our  notice.  Pltny^  ftives  him  the  preference  in  some 
respects  even  to  Polyclelus.  and  says  that  he  introduced 
a greater  variety  in  his  Art  than  those  who  preceded 
him  : but  he  ol^erves  at  the  same  time,  that  he  was  not 
successful  in  expr<M»sin{r  the  feelings  or  passions  of  the 
mind,  nor  did  he  make  any  improvement  in  the  manner 
of  treating  the  hair,  which  was  stiff  and  formal,  as  in 
the  times  of  the  rudest  Art ; his  style  was,  in  all  pruba- 
Ulily,  hard  and  minute,  but  he  must  still  be  considered 
one  of  thi>se  Sculptors  by  whose  assistance  the  Art 
I*f4t«  IV.  **•  brouf^l  t49  excellence.  We  possesa  a very  intercsl- 
Fi{.  I.  ing  specimen  of  this  master’s  maimer  in  a statue  in  the 
British  Museum  of  a DixoMut,  or  Quoit-thrower, 
generally  believed  to  be  u copy  of  the  famous  statue 
by  Myron,  so  minutely  described  by  Lucian  and  Quincti- 
lian  ;§  and  though  there  is  considerable  dryness  of  tnati'- 
ner  in  this  work,  it  neverthelena  pusacsscs  qualities 
which  claim  lor  the  Sculptor  a higher  cliaracter  than 
Pliny's  account  of  him  would  alone  have  justified  u.s  in 

* ^uu  iMN  mlMfgii  CamacMi  ngna  ryftiintra  nte  ut  i/mlfH/ur 
w^tafem  f CaJamtU>»  tltira  t/Ut  ^uidrm,  (amrm  tfuam 

CoMaC^i  i mnmJnHi  »nt^$  ait  vfritatrm  ad’ittria,  jmm  Imvtrm 

fit  m/m  timbtiri  f/m/ckrm  Puicknorm  Hiam  /WjriVrO  H jum 

ptoMf  fz/n'/fcta,  &c.  CUt.  tie  C/ar.  OrmJ. 

t nis-  .V«l.  /fu/.  fi»e  ^nmm  mtrrat  se  WMf  rsprfu/i,  ra^iA 
himjme  dilif/’mlttu. 

t ibU.  lit),  xxiir.  c.  8. 

f Qm*d  tom  et  etukorattim  fMiM  rti  tUe  Dua/lntia 

Mj/romu,  Ac.  Quiect,  Ora/.  Ima/u.  asti  Luciu  ■«  PAUopttmlt. 


awarding  him.  The  great  excellence  of  Myron  seems  Orcewa 
to  have  been  shown  in  his  productions  in  brass,  in  which  HtudUn. 
he  was  the  rival  of  the  lumuiia  Pulyclelus ; and  we  are  ^ 
told  that  Myron  used  the  bronxe  or  brass  of  Deloa, 
while  Polyclelus  employed  that  of  ;Egina  for  his  works.* 

There  ajipear  to  have  been  at  least  three  Sculptors 
called  Pol)cteiu9,  but  there  is  so  much  confusion  on  rolydetiM. 
this  point  in  the  authors  who  have  mentioned  them, 
that  it  ta  almost  impossible  to  distinguish  between 
them;  it  is  evident,  however,  (hat  two  were  called 
Argtti;  Pliny,  indeed,  calls  the  most  celehrau.'d  Sicyo. 

NiuM,  but  a.H  he  is  the  only  writer  who  gives  him  that 
title,  it  has  lieeii  thought  pn>bable  that  both  Sicyconian 
and  Argive  may  have  been  correctly  applied  to  the 
same  artivt,  Stcyo/tw  as  a native  of  Sicyou.  and 
also  from  his  having  been  admitted  to  the  rigliu  of 
citizenship  at  Argos,  where  he  studietl  and  executed 
many  of  his  most  important  works.  He  appcar.s  to 
have  been  an  artist  of  very  high  celebrity,  and,  accord- 
ing to  History,  was  remarkable  fur  the  great  care  and 
aUeution  with  which  he  finished  hU  productions;  in- 
deed, he  was  the  author  of  a statue  so  perfect  in  its 
propurlioiis  that  it  wa.s  called  by  common  con.seni  the 
and  referred  to  as  the  “ Rule  of  An.*'t  Po- 
iycletuB  seems,  from  the  criticisms  which  have  reached 
our  time,  to  have  been  deficient  in  that  variety  which 
is  BO  e.ssential  to  the  accomplishment  of  an  artist. 
f>ome  further  particularH  reap4.H:ting  this  Sculptor  will  be 
found  in  the  Biooilamiy  o»'  tbe  Eaklt  SevLyroas  or 
(iaBeci. 

Hegias,  or  Hegesias,  for  it  is  presumed  the  same  per*  Hetias. 
son  is  meant,  and  that  the  name  is  only  varied  by  the 
corruption  of  ancient  texts  was  classed,  as  has  been 
notic^  above,  amongst  those  artists  whose  slylr  was 
hard  and  dry. 

Of  Agelada.s  we  have  no  information  which  will  tend  AfeUdu. 
to  illustrate  this  part  of  our  subject,  and  a mere  li?ot  uf 
his  numerous  works,  with  the  conjectures  of  antiqua- 
ries respecting  the  lime  at  which  they  were  execu(e«l 
must  be  considered  as  belonging  to  the  History  of  tbe 
artist  individually,  rather  than  Utat  of  Sculpture  gene- 
rally ; the  circumstance  of  the  greate:«t  interest  ctm- 
nected  with  Ageludas  is,  that  he  was  the  master  id' 

Phidias,  Polyclelus,  and  Myron,  three  of  the  brightest 
iiamrs  in  ihe  Annals  of  ArL 

It  must  be  admitted  that  the  Sculptors  in  the  .Egi- 
nctan  class  of  Art  immediately  prior  to  this  lime,  laid 
the  foundation  of  that  fine  style  which  Phidias  brought 
to  perfection;  yet  the  suddenness  of  its  cousummation 
has  given  the  Sculpture  of  his  School  a ch.iractcr  that 
may  almost  lay  claim  lo  originality,  particularly  when  it 
is  recollected  that  even  Bome  of  his  cuntemporaries  are 
noticed  for  siiil  clinging  with  partiality  lo  the  dryness 
of  style  und  peculiarities  of  execution  of  the  /Egine- 
taiis.  Phidias,  the  son  of  Cburmidas,  was  u native  uf  pti,<iiu. 
Athens.;  and  was  born  atK>ul  the  LXXllId  Olympiad, 
or  4b4  years  before  Christ.  Of  his  early  life  and  studies 
but  little  is  known,  tbougfi  it  is  said  he  at  first  studied 
the  An  of  Painting;  the  circumstance  of  two  of  his 
family  having  been  Painters  may  have  led  him  to  amuse 


* Ptia.  yal.  Hut. 

f fVul  tt  yunn  Ciboas  r»caji/,  Imrtummia  arVw  nt  eo  ptte»/«t 
vttm/  a Itgt  Ptin.  So/.  Hu*,  fiti  ixxiv.  c 8. 

1 tba  iaacriiitioB  cw  the  sutur  ef  the  Olympiu 

Jupilvr,  de.Uonf  it  la  be  the  wori  of  Phidias,  the  Albtolaa,  the 
of  Charm'idea.  tuiimf  Xof^ta  i/ii  ‘A/ankit  p’  ivMeri : end  Me 
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Sea)B(«r«.  him»elf  in  that  branch  of  ihe  Arts,  bul  the  authority  for 
- ^ ^ — j hiM  havinj^  followed  It,  as  a profewion.  is  so  slijjhl  that 
no  ^cnl  dependence  can  be  placeil  on  ii»  and  it  is  pro- 
bable that,  if  he  did  at  any  lime  employ  himself  in  il,  he 
soon  relinquished  it.end  deflicaierl  himself  entirely  to  that 
An  in  which  he  was  destined  to  became  so  distinpiishcd. 
His  masters,  we  are  (old.  were  llippiea  and  At^ladas  : 
of  the  former  but  little  is  known  ;*  the  Intler  enjoyed  a 
hi^b  reputation,  and  eieculed  many  works  of  import- 
ance. Circumstances  were  particularly  favmir  ible  for 
the  display  of  the  talents  of  Phidias;  he  had  the  ail- 
aanta^^e  of  Uvinj^in  Athens  durin;*  the  enli]];h(enrd  ad* 
ministration  of  Pericles;  and,  bein^  highly  esteemed  by 
that  distini;uished  statesman,  was  consulted  in  all  works 
that  were  undertaken  for  the  embelUshmeiil  of  the  city.t 
Plutarch,  speakinjf  of  the  maptihcctil  edifices  erected 
during  his  pivernment,  says,  **  These  structures,  stately 
as  they  were  in  magnitude,  and  inimitable  for  lhe»r 
graceful  forms  and  elegance,  (every  artist  being  ambi- 
tious that  the  excellence  of  the  workmanship  should 
equal  the  l>eauty  of  the  df'^ign.)  were  yet  more  womler- 
ful  for  the  expedition  with  which  they  wrere  accom- 
plisherl.*’^  “ It  was  Pliidias  who  had  the  direction  of 
these  works,  although  grent  Architects  and  akill'ul  arti- 
ficers were  employed  in  erecting  lhem.*{  The  works 
for  which  l*hiilas  has  been  most  celibrmted  were  his 
Statue  of  (he  Olympian  Jupiter,  at  Llis,  and  that 
of  Minerva,  in  the  Parthenon  at  Athens.  It  will  nut 
be  neces<>ary  here  to  enter  into  a minute  description 
of  thcHc  works,  as,  in  the  Bioorapht  op  the  Bably 
Sculptors  op  UaBcce.  a sufficiently  accurate  account 
of  them  has  been  supplied ; and  the  reader  whu  desires 
further  informatiun  on  the  subject  is  referred  to  Pausa- 
niis,  l*liny.  Strabo,  and  other  authors  of  antiquity  who 
have  been  particular  in  their  descriptions  of  the  produc- 
tiona  of  Phidias.  Tliey  were  of  colossal  dimensit»ns» 
and  composed  of  ivory  and  gold.  'Hie  statue  of  Jupi- 
ter was  represented  seated  on  his  throne,  and  it  seems 
to  have  been  the  object  of  the  Sculptor  toexhibil  him,  as 
for  as  was  consistent,  as  a local  Deity.  He  was  to  be 
placed  in  a magnificent  Temple  erected  in  the  Sacred 
Urove,  close  to  the  spot  where  the  mont  important  of  the 
Games  of  Greece  were  celebrated,  and  surrounded  by 
the  statues  and  votive  offerings  of  the  victors  ; Phidias, 
therefore.  nia<le  him  the  presiding  Deity  of  the  place, 
the  judge  of  the  Games  and  dis]>enser  of  victory;  he 
was  not  armed  with  the  thunderbolt,  nor  was  he  sur- 
rounded by  any  of  the  more  majestic  attributes  which 
would  have  distinguished  him  as  the  King  or  Father  of 
Gods  and  men;  but  his  bmws  were  encircled  with  a 
wreath  of  olive,  the  reward  of  the  successful  com- 
petitors, and  in  his  hand  he  supported  a statue  of 
Victory.  We  purposely  abstain  from  any  minute  de- 
acriptioD  of  this  work  for  the  reasons  before  stated ; 
but  we  are  induced  to  mention  a lra«Hlioii  connected 
with  it,  which  becomes  interesting  from  its  exhibiting 
the  importance  which  the  enlightened  Greeks  attacfied  to 
productions  of  this  high  character.  Phidias,  afier  (he 
complelUm  of  his  woik.  is  said  to  have  besought  the 
God,  in  whose  honour  the  statue  was  erected,  to  favour 


* Ht  tt  nwnlKHied  br  o»r  writer  only,  Dto  CbrysoM,  Or.  Iv, 
t it  it  rtatsrksbl*  tkil  tberr  is  no  Suiu«  of  l^ricln  by  Phidiu, 
aor  do  wc  &nd  any  OMOtion  ia  th«  Works  of  ibe  Anewats  of  bis 
s*er  oenitcd  soy  portrsil  o(  his  patron,  if  »e  except  ttist 
inlrodvecd  in  the  sticld  of  the  Miaerrs  of  the  Puibenoo,  and  which 
of  coarse  oaly  in  Aosm  nfie**. 

I Plat  tn  f’ti.  Pmefn. 


him  with  some  intimation  whether  it  was  pleasing  to  GrarUn 
him  ; immediately  a flash  of  lightning  struck  the  pave-  Pbidien. 
ment  before  him : this  was  at  once  hailed  as  a proof  of 
the  Batis.rartimi  of  the  Deity  ; and  in  commemoration  of 
the  event  a brazen  va>«e  nr  urn  was  placed  on  the  spot, 
which  Paiieatiias  says  was  existing  in  his  lime.*  The 
statue  of  Minerva  was  stamling,  ntid  fully  amied ; its 
height  we  are  told  was  twenty-six  cubits.t  and  the  gold 
emplovcd  on  it  is  said  to  have  weighed  forty  talents.  { 

Phidias  executctl  several  statues  of  Minerva,  his  Coun- 
try’s pivrtecting  Gmldens,  and  the  patroness  of  Art  and 
Science  ; we  find  eight  or  nine  rec«>rtled  as  having  been 
made  for  diiferent  pia:es,  either  in  gold  and  ivory,  or 
brass,  and  one,  which  was  for  the  Platieaiis,  (and 
placet!  ill  the  Temple  of  Minerva  Areia.)  was  of  wood, 
gill,  excepting  ihe  fare,  hands,  and  feet,  which  were  of 
the  white  marble  of  Pentelicus.  Phidias  has  been  called 
the  Sculptor  of  the  G<kU.$  from  the  grand  and  sublime 
character  which  he  invariably  threw  into  his  woiks,  and 
from  the  p:irticular  excellence  he  displayed  in  his  two 
great  pnaluctions,  the  Jupiter  and  Minerva  ; but  his 
genius  was  not  limited,  and  though  hta  chief  power 
Rceiiis  to  have  been  in  works  of  the  htirhesi  and  moat 
dignified  class  of  Art,  yet  It  was  not  only  in  statues  ot 
a severe  character  that  he  employed  his  tiileni,  for  we 
find  amongst  his  works  various  statues  of  Venus  Mer- 
cury, and  Apollo,  as  well  as  of  an  Amazon,  which  latter 
was  executed  in  competition  with  other  highly  esteemed 
artists  ofhts  lime.  Our  readers  who  desire  to  become 
more  fully  acqiiuiuted  with  (his  great  Sculptor's  life,  ore 
referred  to  MQller'a  learned  disquisition,  Dr 
where  also  will  l>c  found  some  valuable  inrurmulion  on 
(he  probable  dates  of  the  execution  of  his  masterpieces 
the  colossal  Jupiter,  and  the  statues  of  Minerva. 

Unfortunately,  no  remains  of  his  greater  works  have 
reached  our  times ; but  wc  are  enubU>d  in  some  measure 
to  estimate  the  power  of  this  artist  from  those  produc- 
tions which  have  been  spared  to  us  forming  the  deco- 
ration of  the  Parthenon.  The  Sculptures  of  the  pedi-  ifarblM 
meuis.  the  metopes,  and  portions  of  (he  frizv  wrhich  form  from  the 
so  Valuable  a part  of  our  collection  of  Greek  Sculpture  Pwtbeaoo, 
in  England,  are  convincing  proofs  that  the  encomiums 
<»f  the  Ancients  were  not  accorded  without  reason. 

There  can  be  no  doubt  that  these  were  works  of  Phidias 
and  his  scholars ; and  in  vain  diall  we  look  for  specimens 
which,  generally  s{>caking,  bear  more  unequivocally  the 
distinguishing  marks  of  the  master  mind  and  hand,  or 
which  exhibit  finer  examples  of  that  grand  style  of  which 
Phidias  has  been  justly  esteemerl  the  founder.|(  The 
qualities  for  which  these  works  claim  our  admiration 
will  he  found  to  consist  principally  in  their  truth  to 
Nature ; but  it  was  not  Nature  copied  servilely,  and  with- 
out selection,  but  viewed  under  particular  feelings,  and 
with  a strict  and  careful  examination  of  what  was  fit  and 
beautiful ; and  thus  was  (hat  combination  produced 


* raoi.  lib.  T.  c.  1 1 . We  K»ve  so  posUiv*  infitmatian  reapeclinf  the 
bs'ithi  ol  UiM  fiaUis,  but  -Sirsbo  intersis  ui  Uiat,  if  it  hsd  stood  up.  it 
would  hsve  been  btgber  thsa  tha  roof  of  Iho  TempU,  ud  be  makes 
s very  just  oboertstiou  Ibsi  pie  sUtuo  was  iberefore  disproportwotd 
totbe  butMinf 

I PfM.  A'«r.  f/M.  lib.  xxsri.  c 6. 

j 'niocydidcs. 

^ Qvincldtxn,  lib.  sii.  C.  10. 

(I  All  iticse  Sculptures  are  oot,  it  is  tnw,  eiecated  with  tho  «ms 
correctnoss  of  deUil,  but  lK««e  inequalitir*  are  to  b«  sttribviod  lo  (be 
greater  or  lew  degree  of  Ulent  ia  the  ialrrior  woekoMo  whon  tl  wss 
BecsKwy  to  aoipJoy  ia  {ettiaf  sucb  exlcnMvs  composUions  cie> 
cuted. 
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Sculpture,  which  hw  In  after-time*  been  called  J^al  Beauty,  lliat 
no  works  contained  this  before  the  time  of  PJiidia*  may 
be  judfi^ed  by  tminy  monumeiil*  remainin^^  tn  this 
day;  that  the  prodiiclton*  of  his  School  posses^d  ihi* 
quality  in  on  eminent  deforce  the  Elgin*  collection  of 
Marble*  dufficiently  testify.  The  statue  of  the  lly**us 
or  River  God.  the  Theseus,  the  Neptune,  and  the  draped 
group*,  mutilated  as  they  are,  have  a grandeur,  sim- 
plicity, and  truth  to  Nature  in  them  that  strike  the  com* 
muncHt  observer;  it  requires  no  teaching  to  undrrMand 
that  the  attitudes  are  (perfectly  easy,  that  the  balance  of 
the  parts  is  just,  ami  lhat  the  general  character  is  noturul. 
I’hese  are  qualities  in  imitative  Art  ubich  every  person 
who  ubserses  Nature  at  all  is  able  to  appreciate,  and  to 
do  which  no  inllialiun  into  Uie  arcana,  or  details,  is  re- 
quisite. Nor  1$  ft  in  the  miked  figure*  only  lhat  this 
excellence  is  exhibited;  his  draperies  are  treated  with 
the  greatest  skill  and  attention  ; they  are  pleiitilu)  and 
rich  in  their  effect,  and  yet  .so  arrongfvd  as  to  show  the 
action  and  form  of  the  limbs  hiiieath,  exhibiting  (a* 
ha*  been  well  oliserved  of  this  great  Sculptor)  with  the 
greatest  art  the  greatest  simplicity.  Our  obHervatiuns 
on  Phidias  hate  been  purposely  condensed  as  much 
os  Ifossibir;  the  History  of  himself  and  of  many 
of  his  worki<,  the  lime  of  their  execution,  and  the  cir- 
cumstances under  which  they  were  produced,  offer  sub- 
jects for  a very  extended  Treatise  ; but,  for  obvious 
re.isons.  we  must  not  enter  upon  details  which  would 
lead  ufi  beyond  the  limits  to  which  the  History  of  the 
Art,  and  not  of  the  artist.*,  should  confine  us. 

Although  Phidiu*  exercised  his  skill  as  a Sculptor 
in  all  the  materials  which  were  in  general  use  for  the 
purposes  of  his  Art,  gold,  ivory,  brass,  marble,  and  even 
wood;  yet  his  productions  in  the  former,  a mixture  of 
Cltfywle-  ivory,  {CkryttUphantine  Sculpture,  as  it  is 

(jKaetiDt  generally  tennt^.)  appear  to  liave  been  the  moat  highly 
Sevipivre.  r>lremr<l.  both  from  the  extensive  scale  on  which  be 
used  such  rich  materials,  and  from  the  great  importance 
of  the  works  to  which  he  applied  them.  Wc  have  fie* 
ferred  entering  into  any  description  of  this  branch  of  the 
practice  of  the  Art  til)  the  Age  of  Phidias,  a*  it  must  l>e 
considen-d  to  have  attained  it*  (>erfeclion  at  or  about 
the  time  in  which  he  lived.  It*  adoption  for  works  in 
^iciilpture  niay  be  traced  back  to  n period  considerably 
earlier,  as,  fur  inMance,  in  wurk*  existing  in  the  Heretum, 
or  Temple  of  Juno,  at  Olympia,  and  in  other  places 
describrti  by  Pausanias,  to  which  this  general  reference 
will  he  sufficient ; but  none  of  the  Sculptors  who  pre- 
ceded Phidias  appear  to  ha>e  employed  it  on  so  large 
a scale  as  he  did. 

Toresuc  Chryselephantine  Sculpture  is  a branch  of  what  the 
Art.  Ancients  called  Torrxittc  Art ; which  term,  it  is  presumed, 

was  intended  to  express  the  uniting  of  metal*  with  other 
materials;  the  phrase  has  cousin  much  discussion, 
and  almost  all  the  modem  commentniors  and  writers 
on  Art  have  consiflered  the  subject  with  attention  ; but 
each  has  explained  the  term  according  to  hi*  own  con- 
ception, and  unfortunately  a very  great  difference  of 
opinion  still  exists  as  to  its  precise  meaning.  We  cannot 
attempt  to  give  the  rea.s<ms  which  have  influenced  (heir 
conclusion*,  but  we  venture  to  explain  the  term  gene* 
rally,  applying  it  to  Sculpture,  whether  in  basto  riltcto 
or  the  round,  in  which  a variety  of  materials,  always 

* So  ctUed  from  ibeir  biting  been  brought  from  Atbro*  U>  ihit 

Cooalrr  by  :ha  Eart  of  Elfin,  of  whom  they  wore  afurwnnij  parcbaicd 
by  FsriiaiDiaL 


including  metal  of  some  description,  were  used.  Pliny  Grecian 
pays  a high  compliment  toPolycletus  in  speaking  of  the  Phidisn 
Toreutic  Art,  as  it  was  practiced  by  him  and  Phidias, 
and  says,  that  Polyclelu*  brought  it  to  jicrfection  ;*  but 
this  may  be  understood  as  applying  merely  U)  some 
tiiechaiiical  improvement*,  either  in  polishing  or  fasten- 
ing the  pieces  together;  a*  the  greaCwork  Polycletus, 
his  Juno,  was  executed  subseqiienliy  to  the  Olympian 
Jupiter  of  Phklias;  and  he,  therefore,  had  the  oppor- 
tunity of  seeing  wlierc  any  vanatUuis  in  these  respects 
could  be  made  with  ailvaniagc.  Hie  statue  of  Phidiaa, 
we  are  imbrmeU,  required  repair  very  soon  after  his 
death,  but  we  do  not  hear  that  the  great  work  of  Polv- 
cletus  was  subject  to  the  accidents  whicii  affected  the 
Jiipuer.  and  which  he  avoided,  probably,  rroui  the  expe* 
rience  hegainetl  by  Phidias  having  made  the  first  essay 
on  a large  scale;  viewed  in  this  light  the  passage  in 
I'liuy  become*  at  once  inielligihle. 

It  is  somewhat  difficult  to  understand  tiow  the  Greeks 
of  this  time,  who  appear  to  have  feit  the  value  of  sim- 
plicity in  Art  so  thoroughly*  should  have  executed  and 
oflmired  work*  composed  ofinatcrials,  which,  it  is  natural 
to  su]qKMe,  would  injure,  if  ni>t  destroy  the  effect  of  the 
m-:re  inte'lectuul  part  of  them,  if  we  may  be  allowed 
that  term,  applying  it  to  expression  and  fine  form ; but 
we  know  that  the  great  statue  of  Jupiter  was  not  only 
composed  of  gold  and  ivory,  but  that  it  was  also  richly 
painted,  and  ornamented  throughout  in  the  must 
elaborate  manner.  We  certainly  huveno  means  of  judg- 
ing what  was  the  precise  effect  uf  such  varied  materials 
employed  on  a large  scale  ; at  first  it  seems  to  militate 
against  the  pure  la.*le  which  we  fancy  pervaded  all  the 
prmluclion*  of  the  Greek  artists,  and  yet,  when  we  find 
IMiidios  himself  adopting  it,  it  will  look  tike  presumption 
to  question  its  propriety.  Ttie  accouiiU,  too,  of  those 
writers  who  hatl  the  opporlunit)  of  seeing  tlie>vc  wurks 
ill  their  most  perfect  slate,  convey  on  ulea  that  nothing 
could  be  more  maguificent  and  imposing;  that  (hey 
were  not  merely  gorgeous  to  the  sight,  but  there  was 
that  in  (hem  which  seemed  to  add  to  the  dignity  of 
Religion,  t A few  ohservaiion-sou  the  means  which  the  Made  of 
Ancients  are  supposed  to  have  adopted  for  executing  exreviiinf 
colossal  works  in  these  combined  materia)*,  may  not  be 
irrelevant;  our  notice  of  it  most  be  very  general,  but 
to  those  who  desire  to  enter  more  minutely  into  tiie 
subject,  the  valuable  Wurk  of  M.  (Jualrcmere  de  (Juincy 
nur  te  Jupiitr  Oiympicn,  is  recommended ; in  which 
the  history  of  Chryseliphanliiie  Sculpture  is  particularly 
considered,  and  traced  from  its  earliest  iiUrtHlucUon  to 
the  period  at  which  it  appears  to  have  been  brought  to 
perfection  ; ami  a list  of  the  artists  who  were  most  dts* 
tinguished  in  it  at  any  time,  uiitl  of  all  the  most  cele- 
brated works,  is  supplied,  a*  well  as  a variety  of  highly 
interesting  details  of  the  mariner  of  employing  it. 

l*he  first  step  appears  to  have  been  to  make  a moriel 
of  the  full  size  of  the  work  proposed  to  be  executed ; 
this  lieing  completed,  a rough  copy  or  general  resem- 
blance of  tiie  model  was  made  in  wotkI,  to  answer  the 
puqiose  of  a nucleus  or  centre,  to  which  the  ivory  was 
to  be  attached.  This  model  dues  not  appear  to  have 
been  solid,  for  within  it  were  the  irons  and  necessary 
supports  lor  the  safe  filing  of  the  whole  to  the  pedesta., 
and  also  fur  the  security  uf  (he  parts,  as  head,  arms, 

* Hie  amnimmam  A«ac  tetenitam  Jmdttmiur,  et  Tomilkro  ue 
eruJiue  mt  PkttitMt  «prrmm.  IHm.  lib.  xxxiv.  c,  b. 

f Ai  UuiocuL  lib.  xii.  c.  10.  obwfTnof  Uw  Oljnpisa  Japiler. 
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Scalptur*.  Ac. ; it  is  also  probable  that  it  was  requisite  to  have  the 
means  of  getting  within  the  work,  for  the  pur(>ose  of 
taking  care  of  it,  mini  repairing  it,  in  case  any  of  the 
parts  or  pieces  of  the  ivory  should  start  from  their 
places.  'I1je  wooden  model,  or  gmimdwork,  being 
completed,  the  surface  was  produced  by  closely  6l* 
ting  small  pieces  or  plates  of  ivory  upon  the  wood  by 
mean.s  of  pins  and  cement ; whether  the  ivory  was 
worked  and  finished  tn  a scale  before  it  was  attached  to 
the  nucleus  or  under  model,  or  afterwardH,  (being 
merely  generally  prepared  in  point  of  form.)  is  left  to 
conjecture  « Uit  the  latter  appears  the  most  probable, 
as  well  as  the  easiest  and  surest  mode  of  proceeding. 
In  the  Olympian  Jupiter,  indeed,  Phidias  ap|>earH  to 
have  worked  the  ivory  tn  pieces  in  his  study.  Pausa* 
nias*  says,  near  to  Altis  is  an  edifice  which  is  called  the 
workshop  of  Pliidias;  and  he  adds,  it  was  (here  (hat 
this  artist  worked  each  of  (he  parts  of  the  Jupiter;  still 
th'H  working  in  pieces  may  mean  general  form,  for  it  U 
unlikely  that  each  should  have  been  made  peH'ect  first, 
and  then  fastened  to  the  model  or  centre,  llie  ivory 
part  of  the  work  being  completed,  the  attachment  of  the 
drapery  and  ornaments  in  gold  or  other  metal,  either 
cast  or  beaten  out,  otfered  no  difficulty.  Ivory  was 
found  to  be  particularly  subject  (o  the  influence  of  the 
atmosphere,  being  equally  afi^ii  d by  excessive  dryness, 
or  by  (ou  great  humidity,  which  would  nlso  act  con- 
siderably on  the  wood  used  in  the  construction  of  the 
work,  causing  expansion  or  contraLtiun  (o  the  injury  of 
the  joints ; the  preservation,  therefore,  of  the>e  works 
rei(uired  considerable  attention,  and  Pausaiiias  alludes 
to  (he  means  adopted  for  this  purpose,  when  he 
speaks  of  (he  principal  Chryselephantine  works  in 
(ireece.  The  Olympian  Jupiter  was  surrounded  by  a 
ledge  of  black  Parian  marble.t  to  contain  oil ; this 
was  to  prci^rvc  the  ivory  damp,  and  at  the  same  time 
to  prevent  too  great  a degree  of  moisture  from  rising 
to  it,  the  Allis  iK'ing  marshy  ground.  The  chnrge  of 
taking  care  of  this  celebrated  work,  wc  slioutd  ob- 
serve, was  intrusted  to  the  descendants  of  Phidias, 
under  the  tide  of  PhitHruntai,*  who  were  always 
obliged  to  sacrifice  to  Minerva  Ergune  befnre  (hey 
commenced  their  functions;  and  we  are  informed  (hat 
this  o.fice  was  in  the  same  family  down  to  the  lime 
of  Hadrian.  Pausanias  acquaints  us  aNo  with  (he  man- 
ner in  which  (he  Minerva  of  the  l*arlhction  was  pre- 
served. the  siiuatinn  of  the  Acropolis  of  Athen.s  being 
dry  and  unfavourable  to  the  ivory.  It  is  uiinece.ssary 
to  enumerate  them  here : hut  particulars  in  confirmation 
of  the  AiictenU  having  paid  the  greatest  attention  to  die 
safely  of  such  works,  are  furnished  by  PHuy,  Puusattias, 
and  other  writers,  in  speaking  of  the  Minerva  of  Pellene, 
the  Diana  of  Ephesus,  aud  otlier  slutuea  composed  of 
these  materials. 

Aifaracritiu.  Of  Agomcritus,  the  favourite  scholar  of  Phidias,  a 
full  and  interesting  account  will  be  found  in  the  Bio- 
GRAPiiv  of  Artists  before  referred  to. 

Alcumnst.  .\lcamenes  was  one  of  die  most  distinguished  ar- 
tists of  this  School,  and  was  considered  by  some 
to  l>e  second  only  to  Phidias ; one  author,  indeed, 
alluding  to  the  progress  of  (he  Arts,  does  not  hesitate 
to  class  Alcamenes  with  Phidias  himself,  saying,  that 
what  was  wanting  in  Polycictus  was  given  to  Phidias 
aud  Alcamenes  ;§  and  there  is  a tradition  dial  Alca- 


• Piui.  lib.  *.  e,  U.  f Ib«J.  mt  $vpri. 

I 11*^  ji  QaiacliJian,  lib.  xii. 


menes  had  the  honour  to  contend  with  Pliidias  in  exe- 
cuting  a work  for  the  Athenians  * Two  of  the  pro- 
ductions  of  Alcamenes  are  pnrticulnrly  noticed  for  their 
excellence  ; one  wa«  a statue  of  a Pentalhlus,  the 
other  of  a Venus,  called  **  of  the  gardens."!  Phidias 
is  said  to  have  given  Alcamenes  the  advantage  of  his 
asNistaoce  in  this  latter  work.  Besides  Agur,icritus  and 
Alcamenes,  we  find  C’olotes,  or  Colo(a.s  Peonius,  and 
others,  who  assisU'd  Phidias  iu  his  great  works,  (having 
accompanied  him  to  Elis.)  and  who  in  all  probability 
were  also  his  scholars;  (be  accounts,  however,  which  we 
have  of  them  are  not  of  sufficient  iinportauce  to  induce 
us  (o  enter  into  their  history. 

III.  Afier  this  period,  a gradual  change  took  place  ; |((.  Prow 
Sculptuie,  freed  from  the  dry  manner  which  characterised  *et»*a 
the  works  of  the  .Eginetaii  arftsiH.  attained  its  perfee- 
tion  in  the  grand  or  sublime  style  under  Phidias  and 
his  .School;  but  it  oppears  there  was  still  some  severity 
in  treatment  remaining,  whidh  the  Sculptors  u(  the  auc- 
ceeiiing  Age  exerled  tliem'^elvcs  to  remove.  Ttie  Art 
may  have  lost  something  of  its  energy  by  the  introiluc- 
tioii  of  the  flowing  and  graceful  Klyle,  but  the  high 
commendation  universally  hestowed  on  Praxiteles  and 
(luvse  wlio  effccUd  the  change  to  which  we  allu«le,  are 
sufficient  to  stamp  their  characters  us  artists  of  extra* 
ordinary  merit.  IVaxtieles  of  Cnidus  has  rendered  him- 
self famous  for  his  productions  both  in  brass  and 
marble  ; and  we  find  (hat  his  choice  of  subjects  corre- 
sponded generally  with  the  soft,  elegant  style  of  Art  he  it 
said  to  have  practised;  they  were  for  the  most  part 
female  figures  or  youths,  and  he  ia  believed  to  be  the 
first  Sculptor  who  ventured  to  make  a statue  of  V'entis 
entirely  naked.  Millingeu,!  on  this  subject,  says, 
all  the  statues  of  female  Divinities  were  anciently 
draped,  and  that  Praxiteles  was  the  first  who  represented 
V'enus  naked ; such  an  innovation  was  considered  ex- 
tremely indecorous,  but  excused  on  account  of  the 
Ireauly  of  the  performance  \ subsequent  artists  wishing 
to  reconcile  a mode  of  representation,  so  favouruhle  to 
the  purposes  of  Art,  with  the  rules  of  decorum,  adopted 
the  form  of  drapery  seen  in  the  Venus  of  Capua  and 
Melos,^  iiumely,  a mantle  covering  (he  lower  |>an  of  the 
body,  and  fulling  to  the  ground;  the  statues  of  V*nus 
which,  in  Unitatiun  of  that  of  Cnidus,  are  found  in  a 
slate  of  nudity,  are  almost  always  to  be  referred  to  a low 
period.  Praxiteles  is  mostly  celebrated  fur  the  |>erfec- 
tion  to  wbich  he  brought  his  works  in  marble,  and  llie 
Ancients  all  agree  in  (tie  encomiums  bestowed  upon  him 
lor  his  superiority  in  this  respect ; he  is  bImj  imticed 
for  the  truth  of  expression  in  his  works,  and  two  in 
particular  are  recorded  as  masterpieces  ; one  was  of  a 
matron  weeping,  the  other  of  an  entirely  opposite  cha- 
racter, namely,  a courtezan,  who  was  represented  with 
her  features  lighted  up  with  joy;  the  latter  was  .said  to 
be  a portrait  of  his  favourite  ^ryne.  In  proof  of  the 
high  estimation  in  which  the  works  of  Praxiteles  were 
held  by  the  Ancients,  it  will  he  sufficient  to  mention  an 
anecdote  respecting  the  celebrated  naked  Venus  in 
marble  at  C nidus.  N icomedcs,  King  of  Bythynia,  offered 

* Tarliet.  CkiL  lib.  viii, 

f Luciaa,  Plis.  AW. //uT.  lib.  xxxri.  PaaMniM, 

lib  I. 

J Miltinxen  on  ImeJtted  3Cwnnn«N/«  ^ Orrttan  Art, 

No.  10.  p.  7 ; • Tkluable  and  hi^fy  intcreUing  Wort;,  which,  titifur- 
tuoaiHy  for  the  real  lexers  of  Art  and  anliqaariao  rewarcli,  has  oe««r 
been  completed. 

^ The  k.irm«f  ia  in  lha  coilecUon  of  lh«  King  of  Naples  ia  (ha 
Huaeo  borbonica;  lha  latter  ia  the  SeulplurvUiUirry  of  |iio  Lutivr*. 


SCULPTURE.  453 


Sculpiure.  to  liquidate  an  immense  debt  under  whicli  U)e  Cnidiarts 
" were  labouring;,  if  they  would  allow  him  to  have  this 

statue;  his  countrjmen.  however,  were  not  tempted  by 
the  liberulity  of  the  ofler,  but  chose  rather  to  submit  to 
Uieir  existing  pecuniary  ditbcuUiea,  than  to  part  with  a 
work  the  possession  of  which  t«as  sufficient  to  render 
their  city  illustrious. 

I,y^pp«s.  The  next  name  of  importance,  as  the  head  ofa 
School,  is  that  of  Lysippus.  He  was  a native  ofSicyon, 
and  his  reputation  wa.s  not  inferior  to  that  of  any  of 
the  great  men  who  preceded  him  ; he  was  the  favourite 
Sculptor  of  Alexander  the  Great,  and  the  only  artist 
wt(o  was  permitted  to  make  statues  of  him  ;*  according 
to  some  he  executed  a scries  of  portraits  of  this  Prince, 
commencing  from  his  chddhood  up  to  his  maturer 
years.  Lysippus  appears  to  have  worked  exclusively  in 
brass,  and,  uccording  to  Pliny,  he  executed  no  less  than 
six  hundred  and  P-n  works;  amongst  them  a colossal 
statue,  which  he  erected  at  Tarenium,  is  particularly 
noticed,  fie  is  said  to  have  made  some  imp<irUint  im> 
provemenU  in  Sculpture,  being  particularly  commended 
for  the  attention  he  paid  to  the  execution  or  finish  of 
his  works  ; he  made  the  heads  of  his  figures  smaller 
than  his  predecessors,  and  introduced  a proportion 
that  was  more  graceful ; he  ap).»ears  atvo  to  have  got 
rid  of  a certain  degree  of  sqimrcness  still  remaining 
in  the  style  rd*  some  of  the  Sculptors,  and  to  have 
given  a roundness  of  form  not  attempted  by  the 
precetling  Schools,  lie  professed,  however,  notwiih- 
Rtandiug  he  was  so  attentive  to  his  finishing,  to  study 
elfcct,  rather  than  to  copy  details  and  the  mimitic  of 
forms,  at  least  the  remarkable  expression  he  used  re- 
specting his  practice  leads  to  that  conclusion  ; he  is 
reported  to  have  observed  of  oilier  artists,  that  they 
made  men  as  they  really  were,  he  as  they  appeared  to 
be  ,t  which  can  only  mean  that  he  preferred  breadth  and 
freerhiin  of  parts,  such  as  Nature,  vieweil  generally,  ex- 
hibits, to  the  rf[>rescntaiion  of  details  which,  loo  often, 
when  they  are  too  closely  attended  to.  destroy  the  unity 
and  breadth  of  a work.  This  observation,  which  would 
imply  a superiority  in  the  style  of  Lysippus,  may  appear 
too  bold  when  the  great  names  of  his  precursors  are 
considered  ; but  however  difficult  it  may  be  to  explain 
in  writing  the  peculiarities  which  characterise  style  in 
Art,  and  which,  it  must  be  remembered,  ofU'ii  depend 
upon  very  slight  distinctions,  the  dilference  does  exist, 
and  will  be  easily  comprehended  by  those  who  will 
examine  and  compare  works,  whether  C‘dns  or  Sculpture, 
on  a more  extended  scale,  of  diflerent  Ages  and  Schools. 
A Sculptor  of  very  high  celebrity  must  not  be  omitted, 
who  is  presumed  to  Im^e  lived  about  the  time  of  Ly- 
S:op«t.  sippiis;  this  is  Scopaa,  to  whom  the  celebrated  group 
of  Niobe  and  her  children  is  attributed  ; these  statues 
are  at  Florence,  in  the  Gallery  of  the  Grand  Duke  of 
Tuscany.  J 


* Pliay,  ilb.  vii.  e.  37,  that  AlexatMirr  ictued  ao  order  that  no 
•rttu  but  Apellea  sTottid  paint  bim,  Pyr^oteln  eotrtve  li'***, 

or  Lraippat  make  alaluea  in  brua  of  bint.  Eitijil  mr  ^uu  ipttan 
fuitm  pwferft,  ^u»m  Pgr^tftf*  tcu/prrti.  ywaai  Lft*p- 

put  ex  <rre  fturem.  It  ia  remarkable  that  no  mention  ia  here  node 
of  marble  aUluea  of  Alexander, 
f n>ay,  A«/.  Hit/,  lib.  xxxtv.  c.  S. 

X There  la  reawa  fur  thinking  that  the  erraler  part  of  (be  statues 
eompovng  this  group  are  bot  copies  from  the  orginal  worko.  We 
M«sa  io  Bngtand  a head  of  Niobc,  similar  in  •rlion  am)  eaprtsaion, 
t preferable  for  Its  style  and  execution,  to  that  of  ibe  «taiue  at 
Plorrnce,  and  aa  we  ki»ow  there  are  repeiilioru  oi  some  of  the  figure*, 
our  doubts  on  the  genaioe  antiquity  of  the  Uolues  in  the  Oroad  Duke's 
VOL.  V. 


Lysippus  left  several  scholars,  three  of  whom,  his  Grecian 
sons  Laippus,  or  Doippus,  Bedas,  and  Euthycrates,  are 
mentioned  amongst  the  most  eminent  artists  who  sue-  t “ 
cceded  him ; of  these  the  last  held  the  most  distinguished  . iT  . '. 
rank,  according  to  the  account  of  Pliny.  There  is  a 
peculiarity,  however,  remarked  in  his  practice  which 
rieserves  notice  here,  as  it  is  an  additional  confirmation 
of  what  has  before  been  observed  with  respect  to  ad- 
herence to  the  old  style ; it  is  said,  that  Euthycratea  Eniby- 
imitated  the  firmness*  in  his  fathers  works,  rather  cratm. 
than  the  elegance  for  which  they  were  esteemed,  pre- 
ferring, in  fact,  a certain  aiutereness  of  churacter,  to 
the  more  voluptuous  and  pleasing  manner  of  execu- 
tion which  Lysippus  had  adopted. 

(.'hares  the  Liiidiaii,  who  made  the  celebrated  Colossus  Scbool  of 
at  Rhodes,  which  was  ranked  among  the  wonders  of  the  bysippu*. 
world,  was  a scholar  of  Lysippus ; us  was  Tixicrates,  a 
Sculptor  of  Sicyon.  who  followed  so  closely  in  the  steps 
of  his  ma.sier,  that  it  was  often  questioned  whether 
works  were  by  Lysippus  or  his  scholar.  Pliny  may  be 
consulted  on  the  number  of  Sculptors  who  were  formed 
in  the  School  of  Lysippus,  and  to  whom  many  works  of 
first-rate  merit,  still  existing,  have  been  attributed  hy 
subsequent  writers;  whether  jnsUy  or  nut  must  at 
present  be  a mailer  of  conjecture,  but  the  appropriation 
is  a pn>of  of  the  estimation  in  which  (he  artists  of  this 
School  luive  been  hcld.t 

Our  obsenratimis  on  the  Schools  of  Sculpture  in  School  of 
Greece  now  draw  to  a conclusion,  the  moat  important 
featurcs  in  each,  as  far  as  they  are  illustrative  of  the 
progress  of  the  Art,  having  been  considered;  before 
taking  leave,  however,  of  the  subject,  we  roust  make 
honourable  mention  of  the  Rhodians,  amongst  whom 
(he  Arts  were  particularly  protected  and  studied.  The 
importance  of  Rhodes  was  on  many  aconunts  consider- 
able, but  it  especially  claims  a place  here,  os  some  very 
fine  specimens  of  Sculpture  emanated  from  its  School. 

The  ^ulplors  of  the  J.iaocoon,  Agesandcr,  Polydorus, 
ami  Athenodoru«i.  and  of  the  groupof  Dirce,  commonly 
called  the  Toro  Far/tc9c,  .Apollonius  and  Tauriscus  1^*'*  I''", 
as  well  as  of  the  famous  Colossus,  were  Rhodians ; and 
it  is  almost  incredible  that  from  Una  little  island,  not 
more  Uiaii  forty  miles  long  and  filUen  broad,  the  Roman 
conqueror  brought  away  three  thousand  statues;  but 
we  shall  the  more  readily  believe  this,  when  we  recollect 
that  the  force  ami  enterprise  of  these  islanders  were 
sufficient  to  vanquish  the  navy  commanded  by  Hannibal. 

We  shall  not  dwell  at  any  length  on  the  Sculpture  of 
Sicily,  which  must,  in  fact,  I>p  considered  Grecian. 

Some  of  the  medals  of  thia  Country  are  particularly 
fine,  and  are  well  worthy  tile  attention  of  the  admirers 
of  Aft 

IV.  The  name,  orraihrr  the  School  of  Lysippus,  seems  IV.OecliQc. 
to  conclude  the  History  of  Greek  Sculpture  up  to  its 
perfection  ; those  who  followed  but  imitated  what  had 
gone  before  them,  or,  if  they  invented,  their  w«rks  were 
of  an  itifrrior  description ; it  is  true  many  names  aiiil 
occur  of  great  respectability  in  the  An,  but  theie  was 
neither  that  genius  nor  originality  in  the  style  or  concep- 
tion of  their  productions,  which  claim  for  them  a place 

Gollpty  ar«  im><  witkoat  fiwndttioa.  Far  the  abate  head.  Se/<ft 
Spf^ment  nf  SfMtp/mre.  DtIrlUnti,  vol.  i. 

* Ante  n/mnft  Kitkyeralfm}  m e^Mtianliam  patru 

pi>/i>u  temmJaiut  eieyMtiam,  Slc.  J*l«n.  Hb.  xxaiv,  e.  3. 

t W«  a Soe  tfircinien  of  (be  School  of  Lyvippua,  perfai^ 

a work  of  the  freat  roaater  btnMif,  ia  a small  broute  atdtue  \A  Her- 
cuU»,is  the  Bnlish  Museum. 

3 N 
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S-:u!piar«,  amonjpit  thoM  wlio  aided  the  deveiopement  and  peiioc- 
tion  of  Sculpture.  In  our  propreK#  ihroiiffh  the  llixlory  of 
the  Art  we  have  taken  occasion  to  mention  thr  principal 
men  who  were  distin^ruished  as  headw  of  SchooU«  and  it  ia 
therefore  unnecessaiy  to  add  a list  of  all  those  Sculptors 
whose  names  have  been  handed  down  to  us.  The  de* 
f^ee  of  patnnia^e  esieaded  to  the  Arts  would,  of 
counie,  add  considerably  to  the  number  of  artists,  as 
the  excellence  or  celebrity  of  a master  would  increase 
the  followers  of  the  favourite  style  of  the  time.  The 
enumeration,  however,  of  these  is  not  essential ; fur.  as 
has  Isefore  been  ohsened,  the  oltject  is  not  to  give  a 
History  of  the  artists,  but  of  the  Art,  and  they  haveonly 
been  mentioned  when  absuluiely  necesnary  fur  the  Ulus* 
tration  of  particular  points.  It  is  certain  that  a much 
more  detailed  account  might  with  advantage  have  been 
given  of  the  Seulptors,  as  well  as  of  their  prodnetions, 
blit  this  wotild  necessarily  have  extended  this  Hsauy 
beyond  its  pro^iosetl  leiiglh,  and  would  have  led  to  the 
introduction  of  matter  not  strictly  Wlonging  to  our 
present  subject. 

funs*.  By  the  conquests  of  Philip  of  Macedon,  and  those  of 

quetices  <if  Alexander  the  Great,  it  is  but  natural  to  Iteiieve, 

Aleia^er*^  that  tl>e  light  of  Cirecian  Science,  Literature,  and  Art 
the  Ureal,  "^ere  becoming  generally  dilTused  over  Countries  which 
had  long  been  in  a state  of  comparatisedarknesi ; but  nut 
all  the  advantages  which  might  have  resulted  from 
these  successes,  and  migfit  have  cum|>ensated  iu  some 
measure  for  the  miseries  attenduiil  upon  the  victor's 
progress,  were  sufferetl  to  be  reali,^ed.  Tlic  death  of 
Alexander  optmed  a held  for  discord  and  contention 
which  operated  fatally  on  the  durability  of  the  extensive 
dominion  he  had  attempted  to  establi.sh,  and  as  fatally 
on  the  progress  of  Uic  Arts  in  Greece.  'Hie  Generals  of 
that  Prince,  thinking  only  of  their  own  aggraiulizement. 
and  removing  the  legitimate  lieini  to  his  vast  possi-.s^ 
aioDs,  divided  them  amongst  themselves  as  >«|Wkrate 
Kingdoms,  and  were  soon  involved  in  foreign  and  do- 
tnestic  broils,  the  consequence  of  ambition,  usur|iatioii, 
and  tyranny.  Tlie  Arts  continued  to  Hourish  tor  some 
short  time  under  the  must  powerful  of  the  miccessors 
of  Alexander;  in  Syria  they  were  protected  by  the 
Seleucidac,  in  Egypt  under  tlic  first  Kolemies,  and  at 
Pergamus  by  Attains  and  bis  son  Kuineucs  ; but  they 
were  rapidly  declining,  ami  in  the  wars  of  this  period, 
not  only  the  sacred  treasures  were  pillaged,  but  the 
edifices  vvhich  contained  them  were  subverted  and  de* 
stroyed,  and  the  statues  brukeu  and  melted.  The 
artists  had  the  mortification  of  «>eeing  the  finest  munu* 
meni.H  of  genius  purposely  detaced,  and  they  felt  that 
their  own  ediirts  to  gain  distinctiou  were  crushed;  the 
production  of  works  in  the  higher  Urpartmeiitsof  Art  be* 
gan  to  be  di*-couraged,  and  the  Scmlptors  found  that  their 
onlv  employment  was  in  portrait  statues  of  those  who 
happened  to  be  in  possession  of  sovereign  power ; a 
miserable  application  of  their  talents  in  times  of  change 
and  violence,  as  the  artist  could  have  but  little  cxpecta* 
tion  that  his  work  would  last  beyond  Uie  reign  of  its 
archetype. 

About  the  CLVth  Olyropiatl,  Pliny  says  the  Arts  in 
Greece  recovered  partially  from  a state  of  inertness  in 
which  they  had  remaineil  from  iheCWlh;  but  the 
artisU,  he  observed,  were  very  inferior  to  those  who  had 
prcieded  them,*  and  it  appears  that  this  was  but  a last 
etfort,  a feeble  glimmering,  before  their  final  extinction 


• Piia.  Sot.  Jiut.  lib.  »Sjv.  c.  El. 


in  Greece.  TItis  restoration  look  place  probably  rather 
earlier  tlmn  the  time  mentioned  by  Pliny  ; and  Ivetween 
the  CXLVth  and  C'Llh  Olympiad,  we  find  the  names 
of  several  Sculptors  of  merit.  To  this  time  many  anti* 
qnaries  have  referred  the  celehrate<l  aulhun  of  the 
statue  of  the  Hermaphrt»dite,  and  of  the  mutilated  trunk, 
known  as  the  Torto  the  Belvidere,  which  bears  the 
Sculptor's  name,  Apollonius,  the  sun  of  Xesior.  Of 
Glycuii,  whose  name  appears  on  the  statue  of  the 
Ilerculc*..*  and  of  Agasiiis.  the  author  of  the  Mght* 
iug  Warrior,  (or  Gladiator,  as  it  is  generally  called.) 
nulhing  is  known,  tJieir  names  nut  being  mentiunetl 
by  any  authur  of  antiquity  ; these  statues  have 
however  been  atlrilvuted  to  about  this  period.  In  the  T^derol 
CLVlIth  Olympiad  the  last  blow  was  given  to 
power  Hfnl  hopes  of  the  Greeks,  by  Lucius  Muminius, 
who  had  Iweii  sent  by  the  Komaii  Senate  against  the 
.Acha*atu.  He  engaged  the  Greek  army  near  Corinth,  the 
principal  city  of  the  famous  At-lncan  League,  and  having 
entirely  drfeatetl  and  routed  it,  the  city  was  immediately 
given  over  to  destruction,  and  sacked ; ami  the  Homans 
carried  from  this  seat  of  the  Art»,  as  well  as  from  other 
cities  C4[uallv  erlebrated,  all  the  fine  productions  in 
Sculpture  and  Painting  which  hud  been  accumulated  fd^ 

Ages ; and  Rome  liecame  filled  with  tlve  most  splendid 
imuiumeiits  of  Grecian  taste  and  genius. 

.Athens,  which  for  various  reasons  hud  been  the  chief 
and  favourite  asylum  of  the  ariists  of  Greece,  had  under- 
gone considerable  changes  of  fortune  from  the  time  of 
Pericles,  under  whom  she  may  be  considered  to  have 
arrived  at  the  zenith  of  her  glory.  Tlie  reverses  which 
affected  her  political  im|)orUince,  and  from  which  she 
never  rectivi-rcd,  did  not,  however,  atfect  the  cultivation 
of  Lileiuture  and  the  Fine  Arts,  for  which  she  was 
celebraltMl  long  after  her  infiueivue  in  afiWini  of  stale  was 
at  an  end.  But  after  the  death  of  Alexander,  we  find 
her  struggling  in  vain  to  preserve  even  this  ascendency, 
and  she  wax  coulinually  subjected  to  humiliations  and 
oppressions  from  his  successors,  and  at  last  fell  into  the 
hands  of  tlie  all-conquering  Romans,  and  had  to  bow 
her  neck  to  the  cruel  and  unrelenting  Sylla.  On  the 
breaking  out  of  the  Civil  war  between  Ponipey  and 
CiCsar,  .Athens  sided  with  the  former ; but  she,  happily, 
felt  no  additional  yoke  from  the  success  of  C«sar,  who, 
instead  of  visiting  with  veitireaiice  a city  whose  inha- 
hiiaiils  had  declared  themselves  inimical  to  him,  and 
were  Uie  supporters  of  his  rival,  treated  tliein  with  cle> 
meiicy,  and,  with  a fine  allusion  to  their  illustrious  an* 
ceslore.  declared,  “ that  he  would  spare  the  living  for 
the  sake  of  tlic  dead.’*  The  war  between  Rnilus  and 
Cassius,  ami  Augustus  und  Antony,  soon  followed,  and 
upon  the  success  of  Augustus,  und  the  establiiihnient  of 
tile  Roman  Empire,  tin;  Greek  artists  sought  and  iound 
an  asylum  in  Home,  where,  however,  the  practice  of 
Sculpture  became,  in  a short  time,  widely  difierent  I'rutn 
that  which  had  distinguished  it  in  its  own  favourite  land. 

It  will  be  proper,  however,  to  take  a general  view  of  the 
state  of  Art  in  the  Roinau  Empire  from  the  earliest 
accounts  of  it.  to  show  what  had  lieen  done  in  it,  nmt 
by  what  accident  il  became  a pursuit  of  any  importauce 
or  value  with  the  conquerors  of  the  World  ; for  il  will 
be  found  that  considerable  collections  of  statues  in 
marble  and  metal,  as  well  tm  of  picture.s,  were  made  in 
Rome,  some  time  liefore  the  An  and  artists  emigrated 


* C'vcuioufilycslietJ  Uw  farmeie  //rreWn;  it  is  oow  ia  Uir  Muwuni 
at  Nsplci. 
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Sculpture,  from  Greece  into  Italy  as  an  asylum,  when  they  were 
frightened  and  driven  from  their  own  Country. 


Roman  Sculpture. 

For  many  years  after  the  establishment  of  the 
Romans  as  a nation,  they  were  too  much  harassed,  at 
home  and  abroad,  to  think  of  the  mure  elegant  pursuits 
of  Socielv  ; the  History  of  Sculpture,  therefore,  amongst 
them,  doOT  not  assume  any  importance  til!  a compara- 
tively late  period.  Tlic  city  itself,  like  its  inhabitants, 
was  in  the  beginning  rude  and  unadorned,  and  a nation 
of  rough  soldiers  was  not  likely  to  admit  the  influence 
or  value  of  the  politer  Arts,  which  they  could  i»nly  look 
upon  as  the  care  of  an  elfeminale  ]ieop1e.  Tlieir  first 
public  monuments  were  trophies;  the  tnink  of  a tree, 
strip|>ed  of  its  branches,  was  dressed  up  with  the  arms 
of  the  conquered,  and  exhibited  to  public  view ; and 
although  we  read  of  works  in  Sculpture  of  an  early 
dale,  there  can  be  little  doubt  that  they  were  the  pro- 
ductions of  their  more  enlightened  neighlmiirs  the 
Etnisc^ans.  It  is  not  very  easy  to  determine  at  what 
lime  the  Romans  themselves  began  to  think  the  Arts  of 
Design  worthy  their  attention.  Mention  is  made  of 
equestrian  slatneK  erected  in  Rome  in  honour  of  M.  F. 
Camilliis  and  Q.  Mteniiis,  after  their  victories  over  the 
B.  c.  Lalins,  above  three  hundred  years  before  the  Christian 
300.  Kra;  and  about  the  same  periiHl,  Fabtus,  a man  of 
noble  family,  who  iledicnted  himself  to  the  Arts,  and 
acquired  the  surname  of  Piclor^  dislingui.shed  himself 
hy  painting  subjects  in  the  Temple  of  the  Goddess  of 
Health  ; about  this  time  too  a bnmze  statue  of  Apollo 
was  erected  in  the  Capitol,  out  of  the  spoils  of  the  Sam- 
Mircellus.  nites.  After  the  taking  of  Syracuse,  Marcellus  sent 
works  of  Art  from  Sicily;  and  it  is  also  said,  that  the 
first  Greek  artist  who  had  visited  Rome  was  sent  there 
at  this  period  'flie  iucrea.stng  power  and  succcs-ses  of 
the  Hni.mns  now  eiiuhted  (hem  to  collect  various  spe- 
cimens of  Art  which  Itiey  sent  in  great  numbers  to 
Home,  but  it  cannot  Im^  suid  that  the  )>o»scssion  of  the 
beautiful  works  which  fell  Into  their  hands,  caused  at 
this  time  any  great  impruvemeni  in  the  general  ta-ste  of 
the  people ; the  fact  is,  cities  and  temples  were  ran- 
sacked and  plundered  to  enrich  the  treasury  of  Rome, 
or  to  swell  the  triumph  of  a general,  and  works  of  Art 
were  merely  looketl  upon  us  Sjuiil  ;-"the  feelings,  there- 
fore. which  the  finest  display  of  Art  excited  amongst 
the  people,  were  far  from  any  likely  to  generate  a love 
for  refinement,  and  the  quieter  pursuits  of  civilization. 
It  is  to  be  remembered  also,  that  (he  spirit  of  the 
Government  was  rather  opposed  llian  tavoiirable  to  the 
encouragement  of  the  Arts;  for  the  grandeur  and  im- 
portance of  the  Nation  being  dependent  on  its  military 
prowess,  it  was  of  consequence  not  to  cherish  any  feel- 
ing or  taste  which  could  tend  to  soften  the  character  of 
the  citizens,  or  lead  them  to  prefer  a life  of  tranquillity 
to  one  of  continual  exertion  and  danger.  Consequently 
it  appears,  in  more  than  one  instance,  that  (hose  who 
dedicated  themselves  to  such  punmits  were  ridiculed;* 
B.  c and  it  was  not  till  about  eighty-six  years  before 

55,  Christ,  that  any  disposition  in  their  favour  can  be 

Sy’.U.  said  to  have  discovered  itself  in  Rome.  Sylla  had 


* Val.  Mu.  wy*  of  PAia*  P'wlor,  run  tt  ^onlauM/ii  trmi. 


sacked  Athens  and  demolished  some  of  the  principal  Roman, 
monuments  and  Temples  of  Delphi,  Epidaunjs,  and 
Elis,  but  he  had  also  sent  a great  proportion  of  the 
spoil  to  Rome,  and  it  would  seem  that  the  possession 
the  fine  pruductions  of  Greece  generated  by  degrees  a 
feeling  in  the  conquerors  propitious  to  the  advance- 
ment of  Art  in  (heir  owu  Country.  The  taste,  once 
admitted,  soon  became  n passion,  and  Verres  particu- 
larly is  celebrated  fur  the  avidity  he  showed  in  col- 
lecting all  the  most  valuable  monuments  of  Sculpture 
and  Painting  in  Sicily.  At  this  lime  (when  Rome 
was  becoming  the  asylum  of  those  artists  who  could  no 
longer  live  in  Greece)  flourished  Pusiteles,  a Sculptor 
of  no  mean  ability,  A^<^esilas,  Stroiigyljon,  celebrated 
particularly  for  his  Amazon  Eucncmi$,  or  **  with  the 
lieautiful  tegs,”  and  his  three  Muses,  Olympiosthenes, 
Evamier.  and  others,  'llie  successes  of  Julius  C«sar 
enabled  him  to  add  considerably  to  the  eoliection  of 
fine  works  of  Art  which  were  in  Rome;  in  his  more 
private  condition  he  hail  always  manifested  a strong 
feeling  fur  the  elegant  Arts,  and  hud  made  valuable 
collections  ot"  statues,  gems,  &c. ; when  his  power 
became  fully  cstablislurd,  his  patronage  of  them  became 
more  cxtende<i,  and  he  embellished  not  only  Rome,  but 
many  cities  of  Guiil,  Spain,  Greece,  and  Asia  Minor. 

.Augustus  encouraged  artists,  and  took  the  greatest  Au^itu. 
posjtible  interest  in  their  works;  he  had  all  tlie  finest 
specifiiens  of  Art  collected  together  in  Rome,  and 
placcfl  them  in  the  public  places  and  streets  of  the 
city;  he  is  also  said  to  have  erected  statues  in  honour 
of  those  persons  who  had  distinguished  themselves 
by  any  impHirtant  aclMiiis,  or  had  otherwise  deserved 
well  of  ihrir  Country.  The  fine  statue  called  Ger- 
maiiicui,  which  is  now  in  the  Museum  of  the  Louvre, 
is  considered  to  be  of  this  period.  The  example  set 
by  Augustus  was  Ibilnwed  by  most  of  the  rich  in 
Rome,  and  as  farming  collections  of  Statues  and  Paint- 
ings became  a passiuit  amongst  the  higher  classes, 
no  expense  was  spared  to  gratify  it  Pliny  enumerates 
many  of  the  works  which  w ere  executed  under  the  Em- 
peror's superintendence,  and  various  productions  in 
Sculpture  and  Painting,  with  which  the  public  places, 
Temples,  fkc.  were  decorated.  .Agrippa  appears  to  have  Aprippa. 
been  one  of  the  most  munificent  and  public-spirited  in> 
divKliiuis  of  the  Augustan  Age,  and  he  spent  vast  sums 
in  erecting  useful  and  ornamental  edifices  in  and  about 
Rome.  Before  other  works,  the  Pantheon  stands  pre- 
eminent, and  still  calls  forth  the  admiration  of  posterity 
as  one  of  the  finest  examples  of  Architecture  remaining 
to  US.  Diogenes,  a Sculptor,  an  Athenian  by  birth, 
was  employed  by  Agrippa  to  enrich  this  Temple ; Pliny 
notices  some  statues  of  Caryatides  by  him.  There 
were  .several  artists  of  high  reputation  living  during  the 
Age  of  Augustu.s;  the  Architect  Vitruvius,  whose  va- 
luable writings  have  readied  our  times,  is  eminent 
amongst  them  ; Dioscorides,  Agathopus,  Epitynchanus, 

Pythias.  Posidonius,  celebrated  engravers  on  stones  and 
sculptors  or  chasers  in  metal,  may  also  l>c  placed  at  this 
date,  whose  works  are  highly  spoken  of  hy  Pliny ; 
some  of  lhes»e  have  fortunately  been  preserved,  hy  which 
posterity  is  enabled  to  judge  of  the  ability  of  the  artiats 
who  executed  them.  Hie  works,  however,  of  (hir  pe- 
riod which  claim  the  attention  of  the  student  and  con- 
noisseur, are  principally  portraits,  in  which  great  merit 
will  be  discovered;  the  diflerence  between  them  and 
the  productions  of  (he  best  Greek  Schools  will  be  found 
to  conaiat  io  certain  peculiarities  of  eiccuUoii.  There 
3Ni 
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Scalptarc.  is.  indeed,  much  to  admire  in  llie  st^le  of  many  of  them  ; 

atteation  aeems  to  have  been  piiid  to  the  indi- 
vidual character  of  the  peraoa  represented,  and  this 
without  producing  the  poverty  or  littleness  which 
too  frequently  ofiends  the  taste  in  works  of  this  de- 
scription. 

T>«Tofo  'ITje  fillip  irenerally  known  an  the  Toro  farnesc,  to 
timese.  fvhich  allusion  has  bmn  made  in  a former  part  of  (his 
Essay,  has  been  attributed  by  some  antiquaries  to  this 
period,  or,  at  any  rate,  to  the  lime  of  some  of  the  early 
Roman  Emperors.  It  will  occupy  loo  much  space  here 
to  enter  into  a question  which  has  already  occasioned 
much  discussion ; Wtnckelman  considered  it  early 
(i reek,  that  is,  before  the  time  of  Lysippus.  This  fine 
work,  which  has  lately  been  removed  from  the  gardens 
of  the  Villa  Ueale,  at  Naples,  to  the  Museum  there,  has 
suffered  very  much  from  accident,  and.  unfortunately, 
the  restorations  which  have  been  made  are  very  inferior, 
both  in  style  and  execution,  to  the  ori^nal  work.  Tlie 
same  date  (the  Augustan  Ag^e)  has  been  ii^iven  to  the 
The  Lao-  ^nip  of  Laocoun  and  his  sons;  the  manner  in  which 
cuon.  Plinv  speaks  of  it  havin;;,  amonj^t  other  rea.sons, 

occasion  to  some  to  think  it  wa.s  not  ancient  in  his  time. 
It  mu.st  be  observed,  that  this  wiiier  says  it  was  turmed 
out  of  one  block  of  marble ; a mistake  which  is  evident  to 
all  who  have  examined  this  exquisite  work,  in  which 
the  joints  of  the  various  pieces  are  very  perceptible. 
The  Age  of  Lysippus  also  has  been  given  as  another 
probable  time  at  which  this  group  wus  executed,  but  the 
rea.sona  adduced  by  the  different  antiquaries  who  have 
considered  this  subject  in  favour  of  the  later  date  oppear 
sufficiently  well  founded  to  claim  the  preference.  One 
of  the  most  beanliful  and  interesting  groups  of  anli- 
Thc  Cupid  qnily,  **lhe  Cupid  and  Psyche,**  at  prc.senl  in  the 
snJ  P*ychr.  MuM'um  of  the  Capitol  at  Rome,  is  uni  Aoticed  at  all 
by  Pliny ; Flaxmen  considered  that  his  ulence  might 
have  been  rming  to  his  classing  this  as  a modern  work 
unenlitled  to  notice,  because  it  was  not  the  production 
of  any  of  those  great  masters  who  were  looked  on  as  the 
standards  of  excellence  in  his  time ; a reason  which  pro- 
bably led  him  to  puss  over  several  other  works  which 
occupy  a distinguished  and  welt-deserved  place  it)  our 
estimation.  A circumstance  is  related,  which  occurred 
Tiberioi.  during  the  reign  of  Ttberius,  showing  that  the  Roman 
people  were  not  a little  jealous  of  the  fine  works,  which 
the  lil>erQ]ity  of  individual.^  had  erected  or  dedicated  for 
the  dccomlinn  of  the  city.  Tiberius  admired  a cele- 
brated statue,  by  Lysippus,  representing  nn  oUilete 
anointing  hta  limb.s  and.  desirous  of  possessing  it,  be 
had  it  removed  from  the  Baths  of  Agrippa,  in  which  it 
stood,  (and  to  which  the  Public  had  access,)  to  his  own 
Palace;  this  excited  (he  indignation  of  the  people,  who 
refused  to  allow  the  Emperor  to  deprive  them  of  it,  and 
their  diHsatisfactiun  wa.s  so  great,  that  it  fiad  nearly  oc- 
casioned a revolt  in  the  city,  Tiberius,  alannetl  at  the 
violent  expression  of  public  feeling,  was  obliged  to  re- 
linquish his  object ; he  ordered  the  favourite  .statue  to 
be  replaced  in  its  original  situation,  and  the  people  were 
pBcihed. 

CaltgvU.  Caligula  cullecled  works  of  Art  from  fireece,  but  was 
influenced  rather  by  a desire  to  gratify  his  own  wretched 
ambition,  than  by  any  wish  to  {xissess  them  as  beautiful 
works  of  Art,  or  interesting  memortaU  of  an  enliglUeiicd 
people  ; he  ordered  the  heads  of  the  Gods  and  of  illus- 
trious men  to  be  struck  from  their  statues,  and  his  own 
fiorlrait  to  be  introduced  in  their  places.  It  Is  recorded 
that  this  Emperor  wished  to  trauspurt  tiie  celebrated 


statue  of  the  Olympiaa  Jiipitar  to  Rome,  but  the  design  floam. 
wa.s  abandoned  on  the  represeatatiuns  of  the  Architects, 
who  declared  it  would  be  dealroyed  in  any  attempt  to 
remove  it. 

Claudius  and  Nero  followed  ; the  latter,  notwith-  N*n>- 
atanding  what  had  already  been  taken  from  it,  obtained 
no  fewer  than  five  hundred  bronze  sUtuea  from  (he 
Temple  of  Apollw,  at  Delphi,  the  greater  part  of  which  TS*  Apollo 
were  employ^  in  the  decoration  of  his  celebrated  Golden  Bd*td«rv, 
Palace.  Amongst  the  ruins  of  a Villa,  or  Palace,  sup- 
posed  to  have  belonged  to  Nero,  at  Aniium,  two  of  the 
most  esteemed  works  of  antiquity  which  have  reached  puto  IV.  ‘ 
our  times  were  di«>covered,  namely,  the  Apollo  of  the  Fig.  2. 
Belvidere,  and  (he  Warrior  of  Agasias,  commonly 
called  the  **  Fighting  Gladiator.”  The  names  of  Meno- 
dorus*  and  Zenodorus,  Sculptors,  are  distinguished 
during  (his  period:  the  first  wa.s  an  Atheniun,  and  is 
alluded  to  by  Pliny  for  his  skill  in  representing  armed 
men,  alliletes,  and  huntsmen.  Zenodorus  executed 
many  important  works,  hut  he  is  particularly  mentioned 
as  having  made  a colossal  statue  of  Nero.  This  artist 
was  practising  Sculpture  in  Cisalpine  Gaul,  when  Nero 
sent  for  him  tuRome,  but  it  is  not  known  of  what  place 
he  was  a native. 

The  reigns  of  Galba,  Olho,  and  Vitellius  were  too 
short  and  disturbed  to  give  those  Emperors  au  opp>r- 
(unity,  even  it  they  had  the  inclination,  to  protect  lh« 

Arts : though,  it  is  said,  that  Otho  appropriated  a con- 
siderable sum  of  money  for  the  completion  of  Nero’a 
Golden  Palace.  Busts  of  the>e  three  Emperors  are 
extremely  rare. 

To  this  period,  or  soon  after  ifieir  time,  are  to  be  at- 
tributed the  greater  part  of  those  works  in  Sculpture 
which  are  composed  of  different  coloured  mnrblw  ; pro- 
ductions in  which  the  value  or  richness  of  the  material 
was  preferred  to  the  merit  or  excellence  of  Uie  tlesign 
or  execution — a sure  indication  of  the  existence  of  a 
false  and  bad  taste,  which  was  leading  to  the  extinction 
of  really  fine  Art. 

Nothing  further  occurs  wortli  noticing  in  the  History  T/a^aa. 
of  tlie  Art  till  the  time  of  Trajan,  and  the  reign  of  that 
Empenir,  of  Hadrian,  and  the  Aotonines,  may  l>e  consi- 
dered the  golden  Ai'c  of  Sculpture  in  Rnine,  though 
U is  probable  that  the  Art  was  but  little  practised  by 
native  artists  even  at  this  time.  UTic  arch  at  Ancona, 
and  the  column  still  existing  in  (he  Forum  of  Trajan  at 
Rome,  are  monuments  of  the  taste  of  the  Emperor  and 
(he  skill  of  the  artisu  who  were  living  during  his  reign. 

It  is  said  that  a custom  prevailed  at  this  time  of  putting 
Roman  names  on  ancient  Greek  statues ; it  Is  not  very 
easy  to  divine  the  object  of  this  species  of  forgery,  unless 
it  were  done  with  the  hope  of  giving  posterity  a higher 
impression  of  tlie  talent  of  the  artists  than  they  felt  Uieir 
own  works  were  likely  to  create. 

In  Hadrian,  the  Arts  found  a magnificent  protector,  Htdrian. 
and  they  maintained  their  excellence  undimini.sbcd ; he 
restored  many  of  the  old  Temples,  erected  others,  and 
amongst  other  impurtant  undertakings,  completed  (he 
Temple  of  the  Olympian  Jupiter,  at  Athens,  which  had 
remained  unfinished  since  the  time  of  Pisistralus  • he 
decorated  it  with  a variety  of  works,  and  a statue  of 
colossal  dimensions  of  the  Emperor  himself  was  placed 
in  it  In  Italy,  he  built  his  celebrated  Villa,  and  em- 
bellished it  with  all  the  finest  works  he  could  find  of 

* Thert  v«r«.  prabably,  two  Scnlpton  of  this  name ; virf.  Pxu*.  lod 
Pho.  for  Uioir  work*. 
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Scul)i(arc.  the  Greek  Sculptors,  as  well  as  others  which  were  exe* 
cuted  in  his  own  time,  and  under  hU  own  sitperin- 
tendence.  This  Villa,  situated  at  Tivoli,  about  eif^hteen 
miles  from  Rome,  is  now  in  ruins,  but  enough  re> 
mains  to  show  its  extent,  and  to  impress  the  beholder 
with  an  idea  of  its  fortner  ma^iiihceiicc.  Some  of  (he 
most  interesting  and  valuable  remains  of  ancient  Art 
have  been  discovered  there,  and  every  fresh  excava* 
tion  restores  frc»h  objects  of  interest  or  cuHoaity  to 
the  World.  The  Egyptian  worsliip.  introducerl  into 
Rome,  spread  itself  during  the  reign  of  Hadrian 
throughout  the  Empire,  and  occasioned  a great  demand 
'*  for  si.Ttues  and  other  representations  of  Egyptian  Deities 

and  ceremonies.  To  this  time,  therefore,  arc  to  be  re- 
ferred oil  the  imitations  of  the  Egyptian  figures  and 
compositions,  of  w hich  eo  many  have  been  found,  and 
which  alMHind  particularly  tii  Hadrian's  Villa.  Ha- 
drian and  Marcus  Aurelius  were  practitioners,  as  well 
as  patrons  of  Art ; and  the  death  of  the  Architect  Apol- 
lodorus  was  owing,  it  is  said,  to  his  having  found  some 
fault  in  a Temple  which  had  been  built  after  the  designs 
of  the  Imperial  artist.  'Fhc  statues  and  busts  of  these 
Princes,  as  well  as  the  portniits  of  Ajuinous  and  of 
Lucius  Verus,  offer  abundant  evidence  that  there  were 
artists  living  at  their  respective  dates,  who  were  capable 
of  producing  works  of  extraordinary  beauty.  The  statues 
Scuuftiof  of  Antinous,  of  which  there  are  two  fine  specimens  in 
Anij».*u*.  the  Museum  of  the  Capitol,  one  in  the  Greek  style,  the 
Piai*  V.  other  in  the  Egy  ptian  manner,  ore  particniarly  worthy 
**  ■ of  notice,  and.  in  many  respects,  carry  u«*  back  to  the 
very  finest  lime  of  the  practice  of  Sculpture.  Tlie  Arts, 
however,  did  not  long  continue  in  the  satisfiictory  stale 
to  which  the  elegant  taste  and  munificent  potrutiage 
of  the  above  Emperors  had  led  them,  ami  no  greater 
proof  can  be  adduced  of  the  change  wh'ch  took  place 
in  a short  period,  than  the  difference  oh'^ervable,  both 
in  style  and  execution,  of  ihe  Trajan  and  AiUonine 
columns. 

Herndei  'Jlie  name  of  Herodes  Allictis  claims  a place  in  the 
Atucus.  list  of  patrons  ami  promoters  of  the  Fine  Arts  at  this 

time.  He  caused  statues  to  be  erected  lo  the  most 
worthy  of  his  friends  ami  freedmen,  amt  employed  his 
immense  wealth  in  embellishing  Atheu'i  umi  other  cities 
of  Greece  with  magnificent  works.  The  Arts  were  now 
destined  to  undergo  another  fatal  revolution,  from  which 
they  have  never  entirely  reeovenKi.  Uy  om?  of  those 
caprices  of  feeling  or  fushton,  which  arc  as  unaccount- 
able, as  unfortunately,  in  many  respect.s,  they  are  influ- 
ential, the  practice  of  the  Arts  was  no  longer  conshtered 
fit  employment  for  any  but  slaves,  mid  as  such,  artists 
were  not  treated  with  any  of  that  consideration,  s»>  es- 
Bcntinl  to  raise  their  minds  above  their  huse  condition. 
The  works  they  produced  were,  of  course,  as  inferior  to 
those  of  former  ]ieri(NJs  as  it  is  possible  to  imagine 
them  : and  what  beture  was  dislinguished  as  a Liberal 
Art,  became,  when  so  exercised,  a mere  manufacture. 
The  effect  of  such  a system  upon  the  Arts  has  been 
shown  in  our  History  of  Egyptian  Sculpture  ; the  same 
causes  naturally  produced  similar  effects.  By  the  time 
Srpiimm*  of  Scplimius  Severus,  about  two  hundred  years  after 
Sevrru*.  Christ,  the  Arts  of  Design  had  declined  rapidly;  of  which 
the  Sculpture  on  the  arch  of  that  Emperor  in  the  Forum 
at  Rome,  as  well  os  that  called  “lltc  Goldsmith's,"  also 
at  Rome,  afford  sufficient  proof;  there  was  a certain 
attention  lo  the  littlenesses  of  Art  and  execution,  but 
every  thing  like  bold  intention,  fine  style,  and  breadth, 
hud  vanished.  The  successors  of  Septimius  Severus, 


Carscalla,  Geta,  and  others,  did  little  or  nothing  for  the  Romm, 
advancement  of  (he  Arts,  though  some  busts  of  this  time 
nIiow  that  Sculpture  had  not  fallen  entirely  into  disuse 
amongst  ingenious  men,  and  Alexamler  Severus  at-  Alexioder 
temples!  to  give  a new  impetus  to  the  Arts  by,  esta- 
bii.shing  schools  for  (he  study  of  Architecture  particu- 
lariy.  ami  some  extensive  edifices  were  erected  about 
and  afier  this  time.  But  the  deplorable  calaraitics  of  war 
and  mpine  which  deluged  Italy  during  (be  rivalry  ond 
usurpations  of  Emperors,  elevated  on  one  day  and  de- 
throneil  on  the  next  by  a lawless  soldiery,  iefl  the  mind 
but  liUic  leisure  for  elegant  einptuymeni.  The  low  and 
fallen  stale  of  Sculpture  in  the  reign  of  Constantine  is  Con*tuiui»e. 
suflicicntly  declureil  in  the  bani  ritievi  which  were  exe- 
cuted to  decorate  the  arch  erected  in  honour  of  that 
Emperor  in  Rome  ; the  principal  part  of  the  Sculpture 
was  taken  from  an  arch  erected  two  hundred  years 
before  in  honour  of  Trajan,  to  commemorate  that 
Princess  victories  over  the  Dacians  and  Parthians. 

The  application  of  Sculpture  executed  for  another 
ptirjiose,  and  at  a distant  period,  on  such  an  occasion, 
offers  very  conclusive  evidence  that  there  was  either  no 
spirit  or  love  of  Art  in  Rome,  or  what  is  equally  pro- 
bable, that  there  were  no  Sculptors  capable  of  executing 
the  appropriate  decorations  for  a monument  of  that 
description ; in  fact,  wherever  it  was  absolutely  neces- 
sary to  introduce  some  work  of  the  time,  we  see  how 
lamentably  deficient  it  is  both  in  design  and  execution. 

The  e5iahH*.hmeiil  of  a new  seat  of  Government  at  C*a*unu- 
Byzantium,  the  rrmoval  thither  of  the  Imperial  Court, 
and  the  suh^equellt  division  of  the  Empire  into  Extern 
ond  Western,  gave  a fatal  blow  to  the  grandeur  and 
security  of  Rome.  It  will  have  been  seen  that  at  the 
time  Constaniine  succeeded  to  the  Roman  Purple,  the 
Arts  had  already  fallen  into  a very  low  state,  from  which 
they  never  recovereil,  but  continued,  almost  without  a 
struggle,  to  decline,  till  tJiey  lost  all  claim  to  notice. 
I'miHtantine  himself,  however,  appears  to  have  been 
enable  of  appreciating  the  value  of  the  .\rla  of  Design, 
of  which  the  splendid  scale  on  which  he  proposed  to 
build  and  decorate  his  new  Imperial  residence  affords 
suflident  proof.  He  felt  the  want  of  skilful  artists,  and 
having  instituted  schools  he  engaged,  by  dispensing  re- 
wards ami  privilegev,  a number  of  ingenious  youths  in 
the  study  of  Architecture ; thus  the  buildings  of  the 
new  city  were  executed  by  such  artificers  as  the  reign 
of  Constantine  afforded,  but  they  were  decorated  with 
(he  works  of  the  best  artists  of  Greece.  By  the  Em- 
peror’s commands,  the  cities  both  of  Greece  and  Asia 
Minor  were  despoiled  of  their  most  valuable  ornaments  ;* 
trophies  and  statues  of  Gods  and  Heroes.  Sages,  and 
Poets,  were  collected  from  all  parts,  and  nothing  seemed 
wanting,  as  Cedrenust  observes,  but  the  souls  of  the 
illustrious  whom  those  admirable  monuments  were  in* 
tended  lo  represent.  Attempts,  loo,  were  made,  and 
with  some  little  success,  lo  restore  the  Art  of  Sculpture. 

We  find  meiitiun  made  of  statues  in  metal  erected  in  ibis 
and  the  subsequent  reignaof  Constantius,  Honorius,  and 
Theodosius ; but  the  names  of  the  artists  who  executed 
them  have  been  allowed  to  pass  away  unregarded. 

ltaiy,duringthiaperiodof  herUistory,  was  subjected  Suiroi 
to  (he  inroads  of  the  Northern  hordes,  and,  in  the  year 
41'2,  Alaric,  King  of  the  Goths,  ravaged  the  Country 

- - turlev  «rtrr 

...  , , Cluivt, 

• CoMtUmlatcftolu  mweaXmr  pwnr  •nmrai  «r6MM  midtiatt. 

Hi«n>nyn.  (^rom 

t C^retii  Hm.  Comp. 


Digitized  by  Google 


458 


S C U L P T U R E. 


Sv'ulpiuf*.  lf>ok  Rome;  in  the  year  456,  Odoncer  puvc  the 
city  up  to  pillage  { (ienseric,  Kiti^  of  tlie  Vaudals, 
alinu«l  rendered  it  adeiteit;  and,  in  545,  the 'ijoths, 
under  Totila,  apiin  attacketl  it  with  hntui  fur)',  and 
fired  the  dty,  which  continued  burning  for  s^everal  da)*. 
We  are  told  that  in  this  &ie{^*  the  Romans,  having  retired 
into  the  MauBoleum  of  Hadrian,  (the  present  Castle 
of  St.  Angelo,)  threw-  down  the  statues  which  decorated 
It,  on  their  enemies  under  the  walls, 

III  the  year  479,  a fire  at  CoiHtantinople  oci-asioned 
the  destruction  of  an  immense  imtnber  of  statue*  and 
other  valuable  works  of  Art  collected  in  the  Palace  of 
the  Lausi. 

JuUiiuui.  The  Arts  were  ap^ain  protected  hy  Justinian,  and  this 
Emperor  had  several  tiHXiuinetUs  of  importance  exe- 
cutefl.  among:*!  others  a statue  of  himself,  which  w as 
placed  oil  a column  decorated  with  boMi  rilirri : tlie 
magnificent  Church  ofSancta  Sophia,  at  Constantinople, 
was  also  erected  during  the  reign  of  this  Prince. 

Constans,  Emperor  of  the  East,  in  the  year  601, 
driven  from  his  Capita!  by  the  imprecations  of  his  people, 
visited  Rome,w’hich  he  despoiled,  during  the  f«w>  days  he 
remained  in  it,  of  it*  most  valuable  posscssionx  in  Art ; 
these  were  removeil  by  his  orders  to  Syracuse,  where  he 
proposed  to  establish  himself,  and  where  he  concluded 
bis  pilgrimage  of  disgrace  and  rapine.  Wars,  sediliuns. 
Political  and  Religious  divisions,  now  fully  occupietl 

' the  public  time  ami  attention  both  in  the  Eastern  and 

Western  World,  and  no  leisure  for  the  protection  of 
the  Arts ; on  the  contrary  more  frequently  led  to  the  de- 
struction of  those  few  monuments  which  remaioerJ.  Tlie 
successes  of  the  Sarucen  Calijihs  carrier!  them  into  Sicily, 
and  thus  the  objects  collecterl  there  fell  into  the  hands  of 
new  masters.  'J1ie  fury  of  the  Iconoclasts  ami  the  con- 
quests of  BnrhariutH,  tender!  still  further  to  fonward  the 
vrork  of  destruction  ; oecusionally,  imlividuals  appeared 
who  were  diH|>oscd  to  protect  the  remain*  of  antiquity, 
and,  a*  was  tlte  case  with  Charlemagne,  and  afterwards 
with  Theotloric,  to  stop  the  ravages  which  were  conse- 
quent U{>on  the  successes  of  their  Darbariaii  fidlower^: 
but  their  influence,  honourable  to  themselves,  was  quite 
inadequate  to  elfecl  their  purpose,  or  to  save  the  Arts, 
which  were  now  hastening  rapidly  towards  their  final 
extinction.  We  still  watch  with  interest  the  existetKe 
of  some  of  the  chf/^(ttrutn$  of  Sculpture  preserved, 
amidst  all  the  confushm  and  diifieuUie*  of  the  time,  iu 
Constantinople,  to  which  remote  corner  of  Europe  the 
Ruinun  name  was  at  length  reduce<),  the  Empire  of  the 
A.  D.  West  being  now  enlirelv  at  an  end  ; but  when  Conslan- 
1204.  tinople  was  taken  by  Baldwin,  even  these  few  remain* 
were  doomed  to  destruction,  and  the  statues  in  metal 
were  mdlctl  down  and  ^inverted  into  money  ;*  amongst 
them  were  a magiiificent  Juno,  by  Lysippus,  a cuIoshb! 
Hercules,  a statue  of  Helen,  and  a variety  of  other  works, 
the  productions  of  the  most  flourishing  time,  and  most 
celeiirated  iSculptora  of  ancient  (ireece.  We  have  pur- 
IHMely  liaslcned  over  this  portion  of  our  account,  for  it 
Is  difficult  and  unsatisfactory  to  trace  the  further  History 
*j1'  the  Art,  when  each  step  we  take  but  assure*  us  of 
the  ruin  and  devastation  around  us.  ami  leads  u*  in  fact 
into  darkness.  Tlie  monumenis  of  the  Romans  are  very 
numerous,  and  have  been  of  great  assistance  both  in 
illustratitqi'  the  writing*  of  the  Historians,  and  in  making 
us  acquainted  with  the  manners  and  customs  of  that 
people ; but,  for  obvious  reasons,  the  History  of  tlicir 


* NUelui  Choaiatei. 


Sculpture  has  not  the  same  claim*  on  our  intereat  or  Uodera. 
attention  which  w e are  dis|M>*ed  to  give  to  that  of  Orccce, 
and  our  obN^rvutions  on  it  have,  therefore,  been  as  com- 
pres'-ed  as  |]o^^il)le.  Tlie  History  of  ancient  Sculpture 
may  be  considered  to  cease  at  this  part  of  our  Essay  : in 
the  next  stage  of  our  inquiry  w e shall  commence  that  of 
Modern  Sculpture. 

W«  have  endeavoured  In  Plates  I.,  II..  HI..  IV.,  aud 
V,  to  illustrate  the  progress  of  Sculpture  from  the  ear- 
liest periml  to  the  time  of  Hadrian.  Plate*  IV.  and  V. 
contain  aptcimen*  from  Myron,  the  contemporary  of 
Phidias,  about  5tl0  a.  c.,  down  U>  the  IIil  century 
B-  c. : the  liest  illustrations  of  the  Scitooi  of  Phidias 
will  be  found  in  the  Uritish  5Iiiseum.  No  certain  ihiie 
can  be  assigned  to  the  Fighting  Gladiator,  the  Laocntin, 
or  the  Group  of  Dirce  in  the  above  Plates,  but  of  their 
School  there  can  be  no  doubt. 


Rerivai  of  Srulpfure, 

Tliuugh  it  is  <tifficult  to  trace,  iu  tlie  specimen*  of 
rude  Sculpture  and  bad  Painting  of  the  darker  Age*, 
any  resemblance  to  the  work*  of  a former  period,  it 
vr  onld  still  appear  that  the  ember*  of  the  Arts  of  Desigti 
had  been  kept  alive  by  the  Monks  of  the  Greek  and 
Latin  Churches,  and  were  agaiti  kindled  into  a Hb:i  e 
by  tlie  Italians,  as  vuon  as  they  found  themselves  in 
a state  of  comparative  ea.se  and  security.  It  is  true 
that  fr«>in  the  Age  of  Constans  to  the  \lllth  century, 
the  pitMluctions  of  the  early  practitioner*  exhibit  but 
uncouth  representation*  of  the  sumc  subjects,  insomuch 
that  it  isaimosl  impossible  to  decide  with  exacliiess  on 
the  time  of  their  execution  ; indeed,  it  i*  probable  that 
nu>»t  of  these  were  local  and  accidental  efforts  of  uncul- 
tivated Btirburism,  for  which  there  was  no  general  de- 
mand, but  which  gratified  ignorant  individual*  or  curfio- 
ratioiis.  chiefly  Kcclesiaslieal ; and  to  this  circumstance 
may  he  traccrl  tlie  uncouth  decorations  of  some  very  old 
Churches  and  Tombs.  In  the  illuminated  MSS.,  executed 
in  the  richer  Convents,  a style  of  design  was  souu 
adopted,  which  depended  on  neat  drawing  and  careful 
finishing,  and  beamc  the  business  of  ingenious  and 
literary  Monks  when  there  was  no  other  demand  for 
Painting.  The  ortfei  (gold  worker*)  in  PIm  and 
Florence,  had,  however,  some  encouragement  in  orna- 
mental work,  on  a small  scale,  iu  gold  and  silver;  but 
there  was  no  demand  for  Sculpture  in  large  masses  of 
less  costly  materials ; and  the  characteristic  of  their 
Art  would  naturally  be  minuteness,  stiffness,  atid  ti- 
midity of  design.  From  the  Bodies  of  arti^s  in  these 
traales  the  first  successful  cfforL*  of  Painting  and  Sculp- 
ture seem  to  have  arisen ; but  it  is  easy  to  see  in  the 
prrdecestjors  and  contempomries  of  Giotto  andCimabue, 
that  their  Paintings  on  board  are  little  more  than  en- 
larged imitations  of  illuminations  on  paper  and  vellum. 

Tlie  diHOOvery  of  oil-painting  gave  to  artists  Uic  means 
of  increasing  the  depth*  of  their  shadow*,  and.  conse- 
qiieniiy  the  roundness  and  relief  of  their  Pictures ; it  led 
them  gradually  U>  ubaiidoti  the  meagre  style  of  the  en- 
larged illuminalort,  and  to  approach  that  of  Liotiardo 
da  Vinci,  who  may  be  considered  the  greatest  master  in 
the  early  manner.  In  its  progress  U was  influential  on 
Sculpture ; and  a*  both  Arts  were  oflen  exercised  by  the 
same  iiidividuais,  it  will  be  easily  seen  that  in  the  com- 
position of  the  bron/e  reliefs  on  the  gate*  of  the  Bap- 
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Sculpture,  tiatery,  at  Florence,  (as  well  u in  other  works,)  both 
Pisano  and  Ghiberti  have  adopted  the  design  and 
arran{;ement  peculiar  to  the  aister  Art,  rather  than  the 
imitation  of  the  antique  mcnlels.  This  tran.sfer  of  pic- 
turesque effect  to  Sculpture,  ^uve  a dilfereni  cliuracter  lo 
the  revived  Art  to  that  which  it  possessed  in  ancient 
times,  and  it  unhappily  became  the  source  of  much  de- 
fect and  corruptness  of  style;  thon<;h  U must  be  con- 
fessed that,  in  the  hands  of  men  of  genius,  it  occasion- 
ally produced  beauties  of  its  own,  which  it  is  impossible 
not  to  admire  in  spile  of  the  deviations  from  pure  clas- 
sical taste.  This  alliance  wiUi  Painting  is  the  ^rand 
chamcleristicofthe  works  of  the  Cin7MeC>n/rj  artists  and 
their  successors.  Amonp  the  Ancients,  Sculpture  seems 
almost  to  hare  given  the  laws  of  design  and  coni{M>si- 
tion  to  Painting;  their  knowledge  of  perspective  was 
limited,  their  power  of  representing  shaded  distances 
feeble,  and  ibcir  Pictures,  in  consequence,  were  treated 
much  like  dassi  rt/ieei  coloured.  At  the  revival  of  Art, 
Painting  soon  became  posscsserl  of  powers  lieyond  the 
reach,  hut  not  beyond  (he  emulation,  of  Sculpture,  and 
it  was  vainly  endeavoure<I  to  produce  that,  in  marble, 
which  can  only  please,  and,  indeed,  cun  only  he  efleeled 
by  colour;  the  hair,  the  drajierics,  the  attempted 
gradations  of  perspective,  in  the  works  of  all  thia 
School,  bear  wUness  to  its  failure.  These  observa- 
tions have  carried  us  further  than  we  intended,  but  it  is 
im{K)ssible,  perliaps,  to  develope  the  actual  nature  of 
the  progress  of  ^wlpture  during  this  period,  without 
adverting  to  the  contemporary  progress  of  Painting,  by 
which  it  was,  to  a certain  extent.  lK>th  guided  and  mil- 
led. To  resume  the  history  of  the  Art.  In  the  beginning 
N;c<iton>  of  the  Xlllih  century,  Kicolo  Pisano  appeared;  he 
was,  as  his  name  denotes,  a native  of  Pisa,  and  is  said 
lo  have  improved  his  genius  and  feeling  for  his  Art  by 
the  contemplation  and  study  of  some  recently  discovcre<l 
ancient  sarcophagi.  &c..  still  existing  in  his  native  City.* 
Many  of  his  works  arc  preserved  in  dilferent  parts  of 
IIhIv,  and  arc  evidence  of  the  native  power  of  his  mind 
in  general  composition  and  feeling.  Amongst  die  most 
remarkable  are  the  pulpits  of  the  Baptistery  at  Pisa, 
and  of  the  Duomo  of  Siena,  and  particularly  a semi- 
circular n/ieto  of '*  the  taking  down  from  the 

Cross"  over  one  of  the  entrances  to  the  Duomo  of 
Lucca.  Besides  these.  Ntcolo  executed  the  principal 
part,  and  probably  designed  the  whole,  of  the  marble 
a//i  and  ri/im  which  decorate  the  front  of  the 

Cathedral  of  Orvieto  j they  consist  of  illustrations  of 
the  Old  and  New  Testament,  arrangeil  in  compartmcnis; 
the  figures  in  these  are  frequently  ill-pro|M>rtiuncd,  the 
heads  large,  and  deficient  in  expression  or  character, 
but  the  compositions  are  for  the  most  part  good,  the 
draperies  well  understood  and  executed,  and  in  the  fe- 
male figures  and  angels,  p,*trticulaiHly,  there  is  a simplicity, 
grace,  anri  feeling,  which  have  rarely  been  suqjassed. 
HUscKolm  Nicolo  lived  to  a great  age,  and  was  succeedc*!  by  his 
tJtofsnfli  di  son  Giovanni  di  Pisa,  Arnolfo  of  Florence,  and  other 
Pi'S!  sod  scholars.  In  the  year  133U,  Andrea  Plsaiio,  who  was 
settled  in  Florence,  executed  (me  of  (he  bronze  gales 
pi«a^  of  the  Baptistery  in  that  city,  a work  which  deserves 
attention  for  the  l>enuly  and  simplicity  of  feeling  it 
exhibits,  though  it  is  certainly  deficient  in  (he  more 
mechanical  excellences  of  Sculpture.  With  Andrea 
Oreafiifc  Piaano,  was  contemporary  Andrea  Orcagna,  an  artist 
of  ability,  who  executed  a variety  of  works,  the  greater 


* They  are  perwrved  in  tbe  Campo  Saelo  at  Piia. 


part  of  which  are  still  to  be  found  in  Florence.  Luca  Modern, 
della  llohbiadied  in  1442;  he  has  left  several  specimens 
of  Sculpture.  This  Sculptor  is  well  known  as  (he  in- 
ventor nnd  only  possessor  of  the  Art  of  covering  models 
of  terra  cotta  with  a beautiful  and  peculiar  varnish, 
which  renders  them  as  hard  as  stone ; he  is  supposed 
never  to  have  disclosed  this  secret  to  any  person,  but  it 
is  said  he  committed  it  to  writing,  and  enclosed  it  in 
some  one  of  his  models ; whether  tins  wok  the  case 
can  only  be  known  by  the  destruction  of  hi.s  work. 

Amongst  his  productions  are  some  of  great  beauty,  both 
in  feeling  an(I  ctimposition. 

'J'he  next  names  whic  h occur  in  the  annals  of  modern  Obibertl 
Sculpture  are  those  of  Lorenzo  Ghiberti  and  of  Donato 
di  Betto  Bardi,  better  known  as  Donatello.  The  cele- 
brated bronze  gates  of  the  Baptistery  at  Florence  by 
Ghiberti  have  insured  for  that  artist  a lasting  fume  with 
posterity  : this  work  consists  of  a series  of  6a*si  ri/ievi 
ill  the  panels  of  the  gates,  illustrative  of  subjects  of 
Scripture,  and  (hey  contain  passages  of  beauty,  of  feci- 
ing,  and  of  expression,  which  fur  surpass  any  thing  of 
the  sort  produced  by  his  predecessors  in  the  revival  of 
the  Arts,  and  have  not  been  ofien  excelled  in  the  works 
of  more  advanced  times.  Donatello,  one  of  (he  must  DoRstello. 
deservedly  celcbra(cd  of  the  early  artists  of  Italy,  was  a 
scholar  of  Imrenzo  di  Bicci ; he  was  bom  in  Morcnce  in 
the  year  13^13.  The  works  of  Donatello  appear  to  have 
been  highly  prized  during  the  lifetime  of  the  artist,  and 
(hough  his  principal  employment  was  in  his  native  city, 
we  find  specimens  of  his  talent  in  many  towns  of  the 
North  of  Italy.  Ilis  most  celebrated  works  arc  still  to 
fie  seen  at  Florence ; the  two  .statues  which  are  most 
noticed  are  those  of  St.  George  and  St.  Mark  at  Or  San 
Michele:  there  is  a simplicity  of  action  and  grandeur 
of  expression  in  the  former  of  these,  which  reminds  the 
spectator  strongly  of  the  fierce  and  nervous  manner 
characterising  the  works  of  the  succeeding  Age.  The 
statue  of  St.  .Murk  Is  distinguished  by  Michael  .Angiolo's 
celebratedexclamation,  Aforco, percAr  non  ml  parlif  In 
the  Museum  at  Florence  arc  some  very  curious  boMsi 
ritifvi  by  Donatello  in  marble : they  represent  groups  of 
children  dancing,  composed  with  great  skill ; they  are 
executed  in  very  low  relief,  and  (he  bnck-gmimd  is 
covered  with  gold-leaf,  pul  on  in  round  pieces,  each 
about  the  size  uf  a guinea.  At  Paduu  are  some  speci- 
mens of  ba»4o  ri/rViv)  of  this  Sculptor,  which,  making 
nllowunce  always  for  the  early  time  at  which  they  were 
executed,  well  desirve  the  attention  of  (he  admirers  of 
Art.  It  is  probable  that  the  somewhat  exaggerated  treat- 
ment which  is  observable  in  the  works  of  Donatello,  ax 
well  as  those  of  Ghil>erti.  arose  fromadesire  toavoid  the 
dryness  rtf  their  predecessors  ; and  this  will  account  fur 
some  peculiarities  In  the  forced  bendings  of  the  wrists 
fingers,  and  other  aniculatioiis  in  their  figures,  1'he 
contemplation  of  the  works  of  these  two  Sculptors, 
who  made  (inch  rapid  strides  in  Art.  cannot  fail  to 
(itford  the  highest  satisfaction  lo  all  who  feel  an  interest 
in  watching  the  advancement  of  the  refined  pursuits  of 
the  human  mind. 

An  anecdote  is  related  by  Vasari  of  Donatello  and  hiB  Aae(xlot<-of 
friend  Brunelleschi,  who  was  afterwards  liie  most  cele-  D>»iutclk>. 
brated  Architect  of  his  Age,  which  will  not  be  read 
without  interest  in  this  place ; we  extract  it  from  the 
valuable  and  well-known  Work  by  Mr.  Outey  on  the 
Italian  Hchool  of  *•  Donatello  had  recently 

made  for  the  Church  of  S.  Croce,  at  Florence,  a cnicifix 
carved  in  wood  with  extraordinary  care ; and  proud  of 
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hill  perfoirntncc,  showed  it  to  his  intimate  friend  Filippo 
Drunelleschi,  in  order  to  have  his  opinion;  when  Filippo, 
who,  from  the  previous  description  of  Donatello,  had 
been  prepared  to  expect  a work  of  much  p-eater  excel* 
lence,  did  not  wholly  suppress  a smile.  Tliis  did  not 
escape  the  notice  of  Donatello,  and  he  conjured  his 
visitor  by  all  the  ties  of  friendship  to  declare  to  him  his 
real  sentimenta.  Brunelleschi,  who  possessed  threat 
frankness  of  character,  replied,  * that  the  figure  he  had 
placed  upon  the  cross  appeared  that  of  a diiy-Iaboiirer, 
rather  than  a proper  representation  of  Jesus  Christ, 
whose  person  was  of  the  greatest  possible  beauty,  and 
who  was  in  all  respects  the  most  perfect  man  that  was 
ever  born.’  Donatello,  already  disappointed  of  the 
praise  he  had  anticipated,  could  not  brook  the  unex- 
pected severity  of  this  remark.  * It  is  easier  to  criticise 
than  to  execute,’  he  relorleil ; * do  you  take  a piece  of 
wood,  and  make  a better  crucifix.’  Brurieilesehi  sai<l 
no  more ; but  upon  his  return  home,  secretly  went  to 
work,  and  afierthe  labour  of  several  months,  he  finished 
a crucifix  in  the  most  perfect  manner.  This  done,  he 
invited  Donatello  one  day,  as  if  accidentally,  U>  dine 
with  him,  and  he  having  accepted  the  invitation,  the  two 
friends  walked  together  towards  the  house  of  BruticU 
leschi,  till  they  came  to  the  old  market>p]acc,  where  the 
latter  purchased  various  eatables,  and  giving  them  to 
Donatello,  requested  him  to  go  on  with  them  to  the 
hotise,  where  he  would  join  him  presently.  Donatello, 
therefore,  having  reached  the  apartment  of  his  friend 
upon  the  ground  floor,  hac]  his  attention  immediately 
arrested  hy  the  crucifix  of  Brunelleschi,  which  that 
artist  had  taken  care  to  place  in  an  advantageous  light; 
and  standing  before  it,  he  became  so  absorbed  in  the  con- 
templation of  its  superlative  merits,  as  entirely  to  forget 
the  provisions  committed  to  his  charge  ; for  opening  by 
degrees  the  hands  which  supported  his  apron,  down 
came  the  eggs,  cheese,  and  other  things,  upon  the  floor. 
Notwithstanding  which,  he  still  continued  in  the  attitude 
of  one  overcome  with  admiration,  until  the  arrival  of 
Brunelleschi,  who,  laughing,  asked  him  how  they  were 
to  dine,  now  that  he  had  spoiled  every  thing?  ‘I,* 
answered  Donatello,  * have  hud  quite  dinner  enough  for 
this  day.  You,  perhaps,  may  dine  with  better  appetite. 
To  you,  I confess,  belongs  the  power  of  carving  the 
figure  of  Christ ; to  me,  that  of  representing  day* 
lalsnirers.’  ** 

Donatello  lived  to  a great  age.  and  left  numerous 
scholars;  one  of  them,  Giovanni  di  Pisa,  was  the  author 
of  a large  basso  rUievo  in  terra  cotta,  now  in  a chapel 
in  (he  Church  of  the  Eremitani  at  Padua:  it  represents 
the  Madonna  and  infant  Christ,  and  on  each  side  of  her 
are  three  figures  of  Saints.  This  work  has  some  of  the 
faults  of  the  time,  but  it  is  an  extraordinary  production, 
and  deserves  attention  for  the  simplicity  and  breadth  of  its 
composition,  as  well  as  for  its  execution;  it  is  remark* 
able,  too,  for  the  very  flat  style  of  its  relief,  but  it  has 
all  the  breadth  and  effect  which  that  mr^le  of  treatment 
insure*,  and  which,  imitetl  with  elegance  of  form,  call* 
forth  our  admiration  in  the  celebrated  trixe  of  the  Par- 
thenon. Passing  over  names  of  less  importance,  though 
worthy  distinction  if  our  limits  would  admit  of  it, 
we  proceed  to  Andrea  Verrochio,  particularly  celebrated 
as  the  master  of  Lionardo  da  Vinci  and  of  rictro  Peru- 
giwo,  the  master  of  Haffaelle.  Verrochio  was  at  first  a 
painter,  but  it  is  said  that  Lionardo,  when  a lad,  Ireing 
desired  to  paint  an  angel  in  an  altar-piece  on  which  his 
master  was  employed,  the  performance  of  the  scliolar 


proved  so  superior  to  the  rest  of  the  work,  that  Verro*  Modcro. 
chin,  indignant  at  and  jealous  of  being  surpassed  by  a 
stripling,  renounced  the  palette,  and  devoted  himself  to 
the  sister  Art.  Some  of  the  works  of  this  artist  are  to 
be  seen  at  Florence ; particularly  a group  of  two  figures. 

Christ  and  8t.  Thomas,  in  Or  San  Michele,  and  some 
basti  riiifti  in  the  Mu.seum.  Ruslici,  who  studied  Ruatici. 
under  Verrochio.  and  subsequently  under  Lionardo  da 
Vinci,  was  a native  of  Florence  ; this  artist  was  invited 
into  France  by  Francis  I.,  where  he  died  in  1&60: 
amongst  his  works  are  several  of  classical  subjects  which 
have  considerable  merit. 

'Phe  situation  and  political  circumstances  of  Italy  at 
this  time  are  peculiarly  striking  and  deserve  attention; 
for  the  XVth  and  beginning  of  the  XVIlh  centuries  xvu  *Dd 
cumprchcr.d  a period  of  the  greatest  interest  in  the  XVhb  rto- 
mtKiero  History  of  Science  and  the  Fine  Art*.  The 
extraordinary  talents  of  the  Medici  had  raised  that 
Family  to  the  highest  honours  at  Florence;  ar>d  Lo- 
renzo. who  well  merited  the  distinguished  title  he  ob. 
lained  of  **Thc  Magnificent,”  added  ti»  the  lustre  of 
his  condition,  by  attaching  to  his  Court  the  most  inge- 
nious and  learned  men  of  the  Age.  Rr>ine,  too.  was 
governed  by  Pontiffs  who,  uniting  magnificence  with 
fine  taste,  extended  their  powerful  protection  to  the 
Arts.  Julius  II.,  who  assumed  the  tiara  in  la03,  gave 
princely  encouragement  to  the  great  artists  of  his  Ag^ ; 
he  was  succeeded  by  Leo  X.  and  Clement  VII.,  wtio, 
descended  from  the  Family  of  Medici,  tell  an  interest 
in  the  elegant  Arts  similar  to  that  which  had  rendered 
Florence  so  famous:  the  names  of  these  munificent 
putmns  of  genius  and  talent  are  identified  with  oil  that 
is  valuable  in  Art,  Science,  and  Literature. 

Tlie  powerful  genius  of  Michael  .Angiolo  Buonaroli  jjich»e.A»- 
gave  a new  impetus  to  Art,  and  placed  that  extraordinary  p(JoBuooa 
man  at  once  in  the  distinguished  station  w hich  he  still  con-  n>ti. 
tinues  to  occupy,  and  which  no  artist  ofhis  own  or  a later 
Age  hn»  been  able  to  attain.  Bandinelli,  the  Ammanati, 

Rustici,  the  M/inte  Lupi,  Sansovino,  Benvenuto  Cellini, 

Giovanni  di  Bologna,  Fiancaviila,  who  were  all  either 
living  in  his  time,  or  formed  out  of  his  School,  and 
have  lefi  great  name*,  were  but  minor  stars  in  the 
horizon  in  whicli  he  shone,  and  still  shines,  resplendent. 

Michael  Angiolo  Diionaroti  was  born  of  a notde  family 
in  Florence,  in  the  year  1471,  and  at  an  early  age  be- 
came the  scholar  of  Ghirlandajo,  one  of  the  most  emi- 
nent painter*  of  the  lime.  Lorenzo  de’  Medici  had 
established  an  .\cadrmy  in  his  (iardens,  and  the  genius 
of  Michael  Angiolo  did  not  escape  the  notice  of  that 
Prince,  who  immediately  gave  him  apartment*  in  hi* 
palace,  and  otberwi?^  honoured  him  with  marks  of  par- 
ticular favour.  It  will  hardly  be  thought  necessary 
to  particularize  the  productions  of  an  arli>t  so  well 
known  a*  Michael  Angiolo ; hut  e*  our  object  is  to  illus- 
trate the  History  of  Sculpture,  It  will  not  be  impro|)er 
to  point  out  some  of  his  most  celebrated  work*  in  this 
Art,  fur  the  piii^se  of  comparing  the  peculiarities  of 
his  style  with  other  monuments  of  his  own  Age,  or  of 
those  artists  who  prccetled  him.  Till  tliis  lime,  the 
works  of  the  artists  since  the  revival  of  the  Arts,  were 
meagre  and  little  in  their  details,  though  c<insiderablc  feel- 
ing and  talent  were  occasionally  displayed  in  their  concep- 
lion,  invention,  and  composition.  Extraordinary  genius, 
like  that  which  distinguished  Ghiberti  and  Donatello' 
occasionally  broke  through  the  drynem  ol  the  prevailing 
practice  In  some  degree,  but  it  was  left  to  the  gifted 
Florentine  to  effect  that  total  revolution  in  style  which 
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Sculpi«ir«.  stamped  the  Art  of  hi*  Ape  with  a character  pecu- 
liarly  its  own,  which  has  been  happily  terme<!  di  Mtrhel 
^gnoT  la  ierribile  via.**  The  mrnL4  of  Michael  Anpiolo 
have  been  too  frequently  insisted  upon  to  need  any 
tailed  consideration  here;  we  shall  content  ourselves 
therefore  with  pointinp  out  to  our  readers  the  most  slrik> 
inpofhis  excellences,  noticinp  aAerwards  in  i^hat  he  ap- 
pears most  debcient  as  a Sculptor.  Pur  this  purpose  it  will 
not  be  necessary  to  notice  his  works  in  the  order  in  which 
they  were  executed;  we  slioU  bepn  therefore  with  the 
well'known  monuments  in  the  Chapel  of  the  Medici  at 
Florence,  in  memory  of  Oiuliano  and  Lorenzo,  (not  **  il 
magni/ico*)  two  members  of  that  family.  The  statue 
of  the  latter  is  most  remarkable  for  its  character  and 
expression:  Lorenzu  is  represented  seated  and  wrapt 
ill  thou^rht ; he  leans  his  face  on  one  hand,  which  par- 
tially covers  the  chin  and  mouth ; the  rest  of  the  figure  is 
in  perfect  repose,  and  throughout  the  whole  there  is  the 
air  of  deep  meditation.  It  is  impossible  to  look  at  this 
ilatue  without  being  forcibly  struck  with  the  mind  that 
pervades  it.  For  deep  and  intense  feeling  it  is  certainly 
one  of  the  finest  works  extant.*  The  lower  part  of  this 
monument  cunaisls  of  two  statues  intended  to  represent 
Morning  and  Evening,  which  form  a strong  contrast  to 
the  dignity  and  simplicity  of  the  figure  above  them; 
they  are  grandly  conceived  and  boldly  executed,  but 
there  is  a violence  of  action  in  them  which  is  com- 
pletely at  variance  with  the  repose  of  the  pensive 
statue  of  IfOrenzo.  and  which  seems  to  have  been 
adopted  rather  for  the  purpoae  of  exhibiting  anatomical 
knowledge  and  manual  skill,  than  of  adding  to  the  real 
interest  of  the  design.  The  mooument  of  Giuliano  is 
composed  on  the  same  principle ; the  twu  figures  beneath 
the  principal  statue  are  thuac  of  Day  and  Night,  and 
although  tliey  bear  the  stamp  of  the  master  hand,  they 
wiiiU  all  that  quiet  which  is  not  only  essential  tu  the 
beauty  of  Sculpture,  but  which  seems  to  belong  particu- 
larly to  the  subject  on  which  they  are  employed.  'Fhe 
statue  of  Moses  in  the  Church  of  S.  Pietro  in  Vinculi.  in 
Rome,  is  one  of  the  most  celebrated  works  in  Sculpture 
of  Michael  Angiolo,  aud  is  a grand  effort  of  skill.  The 
admiration  which  this  statue  excites  is  caused  chiefly  by 
the  principles  of  compo'iiiioii  which  are  employed  in  it;  no 
small  ports  nor  utviie  angles  distract  the  attention,  but 
quanlily  and  large  masses  are  preserved  tfironghniii ; in 
the  general  expression  there  is  vast  energy.  Init  il  is  sufli- 
cienlly  tempered  to  preserve  that  repose  which  is  essen- 
tial tu  dignity.  This  work  requires  to  l»e  studied  with 
attention  to  ^ understood  ; its  merits  will  then  be  found 
to  compensate  for  minor  faults,  which  the  manner  of 
Michael  Angiolo  threw  more  or  less  inhi  most  of  the 
productions  of  his  chisel  or  pencil.  Tlie  statue  of 
Christ,  in  the  Minerva  Church  at  Rome,  has  less  of  the 
violence  of  this  masttr  ihuii  most  of  his  works;  but, 
although  it  has  excellences  of  a high  cla.ss,  it  is  by 
no  means  one  of  bis  fiiiei.t  efforts;  it  dis)>)uys  great 
learning  and  skill  in  execution,  but  it  wants  that  dignity 
an<l  refinement  of  form  and  expression  which  sliould  cha- 
racterise the  representation  of  the  .Soviour  of  the  World. 
An  allegorical  &OMO  rilieeo  prescrvc<l  in  the  Vatican,  (and 
cif  w hich  there  are  ca?*ls,)  is  an  interesting  monument  of 
Michael  Aiigiolo'g  knowledge  of  the  human  form  ; it  is 


• It  hM  been  «ell  and  jn-tfy  ob*eri#d  thi*  !<rktue.  '*T)ierc  i« 
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more  remarkable  for  this  than  tor  any  other  quality ; the  Medsm. 
composition  being  too  complicated  to  render  it  uti* 
exceptionable  as  a work  of  Sculpture.  The  statue  of 
David,  in  the  Piazza  del  Gran  Dues,  at  Florence,  was 
executed  under  very  unfavourable  circumstances,  Mi« 
chaet  Angiolo  having  been  employed  to  finish  it  when 
the  block  of  marble  had  already  been  worked  upon  by 
an  inferior  artist,  and  considered  spoiled  ; but  the 
powerful  hand  of  the  master  is  visible,  and  few  can  took 
upon  this  work  without  being  struck  with  the  grand  air 
it  has  as  a whole,  and  particularly  with  the  turn  and 
expression  of  the  head  and  throat.  The  statue  of  Bac- 
chus is  admirable  for  Us  expression  of  inebriety,  and 
fur  the  execution,  but  it  wants  purity  nf  losle.  and  the 
beautiful  form  which  the  Ancients  always  considered 
proper  to  tlie  young  and  joyous  God.  The  group  in 
marble  of  the  Sfadoiina  and  Child  in  the  Chapel  of  the 
Medici  at  Florence,  the  PieU  in  St.  Peter's  at  Rcmie, 
and  the  unfinidied  group  of  the  Body  of  Christ  sup- 
ported by  Nico<!emus,  the  Madonna,  and  Mary  Mag- 
dalen. are  compositions  of  the  higtiest  merit,  abounding 
in  pathos,  and  many  excellences  of  execution : the 
dead  Christ  in  the  I^ctk  is  particularly  worthy  atten- 
tion ; the  tranquillity  and  perfect  repoM*  of  death  is 
finely  portrayed  throughout  this  figure,  and,  with  some 
exceptions  to  the  head,  aud  articulations  of  the  joints, 
it  is  free  from  the  manner.  tLs  it  is  called,  which  Is  gene- 
rally so  conspicuous  in  Michael  Angiulo’s  Sculpture.  We 
Would  notice,  too,  a work  which  we  posoess  in  England 
hy  this  great  master,  abounding  in  grace  and  feeling; 
it  is  a circular  bam>  riiiero  in  marble,  consisting  nf 
three  figures  finely  com|)Ofted,  representing  the  Virgin, 
the  Infant  Saviour,  and  St  John,  and  which,  ihougli 
unfinished,  is  a beautiful  and  highly  valuable  example 
of  the  artist.* 

In  contemplating  the  works  of  Michael  Angiolo.  the 
spectator  is  so  completely  absorbed  in  admiration  of 
the  invention,  vigour  and  energy  of  mind,  and  vast 
knowli  dge  of  form  and  anatomy  displayed  in  (hem.  that 
he  hardly  allows  himself  to  think  they  can  l>e  wanting 
in  any  other  qualities  of  Art.  Out  it  ia  an  undeniable 
fact  (hat  Micimel  Angiulo’s  Sculpture  does  not  afford 
that  high  satisfaction  which  works  of  ancient,  and  some 
even  of  nuMlern  times  occa.sion  ; and  we  are  naturally 
led  tu  inquire  the  cause  of  this,  in  an  artist  whose  re- 
putation stands  so  high,  and  llie  productions  td*  whose 
pencil  still  fearlessly  defy  competition.  Sculpture,  to  be 
perfect,  must  be  practised  on  certain  principles,  and, 
without  them,  whatever  other  qualities  it  may  possess, 
il  has  not  the  power  to  please,  nor  to  make  any  lasting 
impression  on  the  mind.  The  chief  of  these  essential  pro. 
penies  is  simplicity.  This  it  is  which  gives  a charm  tht* 
productions  of  Greece,  and  to  the  h^t  works  of  a Inter 
Age,  and  it  is  to  the  absence  of  this,  that  we  must  attri- 
bute the  little  eflVct  produced  by  the  generality  of  mo 
dern  works;  amongst  them  hy  many  of  those  by  Michael 
An^olo.  All  v«no  have  seen  il  remember  with  feelings 
of  sutis'ketion  his  **  thinking"  statue  of  Lorenzo  de 
Medici;  it  comes  home  to  every  heart ; it  is  Nature, 
but  in  character  and  expression  dignified  by  the  highest 
powerof  Imtigination.  Few  recnllrct  more  of  the  statues 
of  .Morning,  Evening,  Day,  and  Night,  than  their  alti- 
tudes ; (he  aHK'lions  and  feelings  have  little  or  nothing 
in  common  with  them,  and  their  want  of  simplicity  dia- 

* 1>iU  »«rk  pHirhatift  ta  Rome  by  the  Utt  Sir  Bmo- 

atom,  B*n , end  bsqii««ihcd  by  hist  U*  th«  Hoyd  Acsttewy.  wbsra  il 
U DOW  prvMncd. 
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.«:rulpiuf*.  trarta  rather  than  ioteresta  the  attention.  It  has  been 
oiir  duty  in  these  few  observatioas  to  consider  the  Sculp* 
lure  of  Michael  An^^iolo  with  reference  to  its  merita  cum* 
pared  with  that  of  the  Ancients;  for  he  made  gi^ntic 
stride*  which  placed  him,  beyond  enmpunson,  far  above 
any  of  Ilia  eoiitempnrariea.  We  have  only  had  to  con- 
sider him  as  a Sculptor,  but  in  him  the  diKiiu- 

guished  rank  his  high  and  extraordinary  merits  claim 
tor  him,  it  has  been  thought  necessary  In  notice  what  his 
Sculpture  wanted  to  place  it  on  a level  with  the  finest 
productions  in  that  Art. 

In  the  Chigi  (.’hapel  in  the  Church  of  S.  Maria  del 
Pupolo,  at  Rome,  is  a group  in  marble  id*  Jmta*  with 
the  sea  monster,  which  is  lielieved  to  !)e  a production 
of  the  time  which  we  are  now  considering.  It  is  a w rk 
of  great  beauty,  and  it  is  to  be  regretteil  that  its  situ- 
ation is  such  as  to  preclude  the  possibility  of  viewing  it 
L/freatr-Ufi.  to  advantage : it  is  said  to  be  the  production  of  Loren- 
into.  bat  if  the  tradition  may  be  believed,  RatfaeUe 
d*Urbiuo  furnished  the  design  for  It,  and  even  made  the 
model  from  which  the  Sculptor  afierwurds  executed  Uie 
Beexarrlli  marble.  About  ihia  time  also  lived  Br;^areili  of  Mo- 
at Modvna.  jenB,  famous  for  his  models  in  clay ; concerning  whom  a 
remarkable  expression  of  Michael  .Angiolo  is  recorded  ; 
he  exclaimed,  on  seeing  some  of  this  artist’s  works,  If 
this  clay  could  but  become  marble,  woe  to  the  antique 
SanMwtna.  8Utue«.**  Tatti,  better  known  as  SaiiHOvino.  appeared 
at  this  time ; several  of  his  productions,  statues,  and 
h<un  reftevi,  in  marble  and  bronze,  are  prei^erved  at 
Venice  and  Padua,  and  although  they  want  simplicity, 
they  display  considerable  talent ; his  scholars  were  nu- 
merous, and  aome  of  them,  particularly  Daneae  Cat- 
taneo,  Ammanati,  Lombardi,  and  Vittoria,  distingubhed 
themselves  hy  the  success  with  which  they  practised 
|}4crw6«n-  their  Art,  Baccio  Baiidinelli  was  a native  of  Florence, 
rfindli.  takes  a high  rank  amongst  the  artists  of  this  Age  ; 

lAftie  VII.  scholar  of  Rustici,  the  intimate  friend  of 

Leonardo  da  Vinci,  a connection  from  which  Dandinelii 
must  have  derived  great  advantage.  His  style  was 
very  bold,  his  general  designing  vigorous,  and  hta 
wrotks  display  considerable  knowl^ge  of  fonn ; but  his 
drawing  is  too  free,  and  abounds  in  the  manttfritm 
wrhich  characterises  the  Art  of  this  time.  Several 
works  in  Sculpture  by  BandinelU  exist  in  Florence, 
which,  though  they  do  not  place  him  on  a level  with 
Michael  Angiolo,  to  whom  he  was  always  npfiosed. 
attest  the  skill  of  the  artist.  Amongst  his  most 
highly  esteemed  productions  may  be  rcckuncd  a num- 
ber of  figures  in  compartments,  in  very  low  rilinOt 
which  decorate  the  base  of  the  screen  round  the 
high  uUar  in  the  Duomo  of  Florence ; a 6asso  in 

marble  on  a pedestal  which  stands  in  the  Place  of  S. 
]./>renzo,  also  at  Florence;  which  tliongh  in  many  re- 
^pects  open  to  criticism,  has  high  claimn  to  distinction, 
ami  may  be  considered  a fair  iltiislration  of  the  Art  of 
the  Age.  He  made  a portrait  of  himself  in  the  statue  of 
Nicodemus  supporting  Christ;  (a  group  in  marb'.e,  the 
size  of  Nature,  for  his  own  monument  in  the  church  of 
the  Aimunziata  at  Florvace;)  and  in  the  Palazzo  Vec- 
chin  are  statues  of  Adam  and  Eve  with  the  Tree  and 
StTjvem  between  them:  the  former  of  these  works  is  supe- 
rior to  the  la«>t  mentioned,  but  both  arc  inferiew  to  Uk»s« 
before  noticed,  Baccio  Randinelli,  either  from  his  lofty 
preleiiHiiMiA,  or  the  jealousy  of  his  disposition,  of  which 
many  iustiinces  are  mentioned  hy  Vasuri,  appears  to  have 
been  exceedingtv  un|K»pular  during  his  lifetime,  and  his 
vorks  were  »evert*ly  saurized  by  his  contemporaries; 


the  sling  of  these  remarks  has  however  passed  away, 
and  his  works  remain  to  claim  for  him  the  distinction 
to  which  his  merits  as  an  artist  entitle  him.  Benve- 
nulo  Cellini  has  a double  claim  u|k>o  posterity  as  a c«lli»i. 
Sculptor  and  a wnter.  The  estimation  in  which  his  I^AieVlI. 
smaller  works  were  held,  is  attested  by  their  numbers, 
and  the  high  prices  he  obtained  for  them;  most  of 
these,  from  the  value  of  the  materials  in  whidi  they 
were  executed,  gold,  silver,  and  precious  stones,  have 
<li«ap|)eared  in  the  disturbances  that  have  agitated 
Italy;  but  some  of  his  larger  works  remain,  and  his 
Perseus,  in  the  Loggia  of  the  Piazza  del  Uraii  Duca, 
at  Florence,  particularly  claims  attention  for  the  general 
eunceplion  of  the  subject,  and  the  knowledge  it  di-pluys. 

Faults  no  doubt  may  he  found  in  it,  but  this  work  places 
Cellini  amongst  the  most  distinguished  artists  of  his  Age. 

His  Life,  written  by  himself,  is  one  of  the  most  curious 
hiiitories  of  (hr  manners  of  the  With  century  which 
we  possess ; he  a1<to  wrote  on  casting  in  melai.  Proper-  Pn^pmjs 
tia  da  Rossi,  of  Bidogns,  executed  amongst  other  wtwks 
some  statues  lor  the  facade  of  the  Church  of  S.  Pe* 
irnnio,  at  Bologna;  she  also  painted  well,  and  was  a 
good  engraver.  IVopertia,  it  is  said,  became  vna- 
m<Hired  of  a young  artist  who  ilid  not  make  a suitable 
return  to  her  love,  and  the  di>ntp|>ointment  threw  her 
into  a languiiihiiig  disorder  which  brought  her  to  her 
grave  ; her  la.st  production  was  a 6aa*o  rilirve  in  mar- 
ble. preserved  at  Bologna,  representing  the  history  of 
Joseph  and  the  wife  of  Potiphar,  in  which  the  object  of  her 
love  was  represented  as  Joseph,  and  in  the  other  figure 
she  porlrayt-d  herself.  She  U said  to  have  been  one 
of  the  most  beautiful  as  well  as  accumpli.shed  women  of 
her  time,  and  died  in  the  flower  of  her  age.*  Guglielmu  Gugli  Imo 
della  Porta,  the  friend  of  Michael  Angiolo  and  of  Sebas-  drlUPort*. 
tian  d»l  Piomlx),  is  celebrated  for  his  restorations,  par- 
ticularly  of  the  legs  of  (lie  Famese  Hercules,  and  for 
two  recmiibenl  Htatuei^,  one  of  Prudence,  the  other  of 
Justice,  fortniug  part  of  the  monument  of  Paul  HI. 
in  St.  Peter’s  at  Rome.  'I’he  latter  figure  has  part». 
of  considerable  beauty,  and  is  a valuable  specimen  of 
Art  of  that  period;  reminding  the  sjwctator  stnmgly  ol 
the  style  of  Michael  Angiolo.  Since  Delia  Porta's  lime, 
this  statue  has  been  partially  covered  with  bronze  drapery. 

Ttic  quality  for  which  the  Sculptors  at  the  end  of  the 
With  and  beginning  of  the  XVIllh  centuries  are  remark- 
able is,  extreme  facility  of  execution,  which  led  them  U» 
lose  sight  altogether  of  repose  and  simplicity;  the  works 
of  that  time  exhibit  very  great  merit  in  many  respects, 
but  they  abound  with  afieclation  and  exaggeration;  the 
first  owing  to  a mistaken  notion  of  grace,  the  other  to 
a desire  of  shtming  science  in  the  anatomy  of  their 
figures.  The  works  of  Giovanui  di  Bologna,  a native 
of  Doiiai,  are  a remarkable  illustration  of  tliis  state  of  Utlora*. 
the  Art;  they  are  full  of  imagination  and  fire,  and  Pl»i« 'fl- 
are executed  with  astonishing  buldnea.s  and  ability; 
his  diligence  as  well  as  his  skill  is  altested  in  the  vast 
number  of  works  which  he  has  left  iu  marble  and  broiixe. 

The  famous  bronze  statue  of  Mercury  by  him,  in  the 
Gallery  at  Florence,  is  conceived  in  the  true  spirit  of 
Poetry,  and  is  deservedly  admired  as  one  of  the  most 
elegant  ]»rodiictions  of  modern  Art;  the  form  is  light, 
and  (he  action  graceful ; the  only  fault  in  this  other- 
wise bemitiiul  work  is,  (hut  tlie  muscles  are  rather  loo 
round  for  the  ctiaracter  of  the  Messenger  of  the 
Gods.  The  celebrated  marble  gniup  iu  (he  Loggia,  ut 
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Snj|ptnr«»  Florence,  called  the  Rape  of  the  Sabines,  aifordH  further 
illustration  of  what  we  have  aaid  respecting  the  style  of 
Art  of  this  time;  a.%  a specimen  of  invention  it  is  full 
of  fire  and  expression,  but  the  coiiipositiuii  partakes 
too  much  of  the  cor/(racrrtr  form,  and  is  extravaffanl ; it 
is  impossible,  however,  not  to  jidinire  the  couraf^e  as 
well  as  ability  of  the  artist  who  ventured  to  execute  so 
darinir  a work.  Other  statues  and  several  haui  riiieri 
exhibit  in  like  manner  the  power  of  mind  and  hand, 
but  at  the  same  time  the  defects  of  «>tyle,  of  Giovanni  di 
Buliipia.  UnfurtiMiutely  the  imitators  of  his  munnei^ 
were  numerous.  The  beantilul  and  simple  figure  of  S. 

Matleroo.  Cecilia  in  the  Church  of  the  Convent  dedicated  to  that 
Saint  in  Rome,  would  place  its  author  Metaiio  Maderuo 
in  the  very  highest  rank,  if  he  had  not  forfeited  his 
claim  to  the  distinction  by  the  production  of  later  works 
in  which  all  the  finer  qualities  of  Art  are  lost  sight  of. 

P1«u  Vtl  This  statue  was  executed  when  he  was  very  young, 
probably  before  his  taste  had  become  corrupted,  and  its 
excellence  arises  from  its  simplicity  and  general  truth 
to  Nature.  It  is  said,  that  when  the  coffin,  in  which  the 
Virgin  Saint  was  deposited  after  her  martyrdom,  was 
discovered,  her  body  was  found  undecayed,  and  lying 
in  the  position  in  which  Stefano  Mademo,  by  order 
of  Clement  VIII.,  has  here  represented  it.*  This 
will  account  for  the  superiority  of  this  work  over  others 
of  the  same  artist ; prevented  by  the  circuoxstances 
from  introducing  anv  of  the  prevailing  had  t-isle  ot‘  the 
time,  he  haa,  by  making  Nature  his  model,  produced  a 
work  which  excites  the  sympathy  and  engages  the  suf- 
frages of  all  who  see  it. 

One  of  the  RK>st  extraordinary  artists  of  the  XVlIth 
century,  and  one  whose  practice  tended  more  than 
any  thing  not  only  to  check  but  to  subvert  all  good 

BtraisL  taste  in  Sculpture,  was  Bernini.  He  was  born  at 
Naples,  and  at  a very  early  age  gave  indications  of 
talent  in  the  Fine  Arts;  a head  in  marble  is  still 
preserved  which  he  is  said  to  have  executed  at  nine 
or  U‘ti  years  of  age.  It  is  quite  surprising,  Uial,  with 
BO  many  tine  works  of  antiquity  beiore  ibein.  the  ad* 
nurers  of  Art  should  have  so  extensively  patronised  a 
Setdptor  who  set  all  the  principles  of  true  taste  com- 
]>letely  at  defiance,  and  whose  influence  was  so  great 
that  no  Art  was  protected  which  was  not  conformable 
to  lhatw’hich  be  had  established.  Under  him  the  distinc- 
tive bounds  of  the  difierent  classes  of  Art  were  trampled 
down ; Sculptors  were  busied  in  imitating  the  works  of 
the  pencil,  and  Architects  in  seeking  to  introduce  into 
their  compo<.ilions  the  curved  line  of  beauty.  It  would, 
indcetl,  be  difficult  U>  conceive  two  styles  more  directly 
opposed  to  each  other  than  that  which  characterised  Uie 
Sculpture  of  this  Age.  and  that  of  the  great  artists  of 
antiquity.  In  the  one,  simplicity  was  the  pervading  prin- 
ciple and  ex|MYBsion  united  with  fine  form;  in  the  other 
the  eye  is  offended  by  strained  actions,  uncommon 
arrangement  in  composition,  and  draperies  flying  and 
frittered  away.  Undercutting,  perlb^olion^  and  all  the 
other  mere  mechanical  difficulties  of  the  Art  were  also 
resorted  to,  to  catch  the  attention  and  create  surprise; 
thus  the  means  were  mistaken  for  the  end.  snd  the 
artists  were  content  to  rest  their  claim  to  distinction 
on  the  poor  foundation  of  their  ingenuity  as  handi- 
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craftsmen.  A few  artists  may  be  selected  from  this  VsJ^rn. 
large  class,  possessing  qualities  which  raise  them  tome 
little  above  their  contemporaries,  but  in  these  the  great 
principle  which  should  pervade  all  Sculpture  is  lost 
sight  of,  and  the  picturesque  is  everywhere  substituted 
fur  simplicity ; indeed  the  aUi  mud  baiMt  ri/ieoi  of  the 
best  of  the  artists  of  this  time  are  but  bad  pictures  done 
in  marble,  on  no  part  of  which  can  the  eye  rest  with 
satisfactiorL  The  works  of  Bernini  are  too  well  known 
to  require  particular  notice ; we  shall  content  oonicivea, 
therefore,  with  mentioning  a few  of  the  mo«t  celebrated, 
to  illustrate  our  observations  on  the  meriu  and  defects 
of  this  artist.  Two  of  his  best,  and  they  were  two  of 
his  earliest  productions,  are  in  the  Caacinu  of  the  Villa 
Borghese.  at  Home ; viz,  the  Apollo  and  Daphne,  ptats  VIL 
ami  David,  (said  to  be  a portrait  of  himself,)  pre- 
paring to  throw  the  stone  at  Goliath.  These  figures 
display  great  feeling  for  the  respective  subjects,  and 
equal  skill  in  the  ext-cutiuu.  and  only  want  good  taste 
to  entitle  them  to  a very  high  rank  in  Sculpture.  Ute 
statue  of  S.  Bibiana,  the  founiaiii  in  the  Piazza  Navono, 
the  four  Doctors  of  (he  Church  suppcirting  the  chair  of 
St.  Peter,  are  all  characteristic  works  of  tliis  srtisl.  In 
St  Peter's,  also,  are  Ute  monuments  of  Urban  VIII. 
and  of  Alexaitder  VTl.,  which  snr|mss  all  his  other 
productions  in  bad  taste.  A group,  intended  to  re- 
present the  ecstasy  of  S.  Teresa,  in  the  Church  of  La 
Vittoria,  in  Rome,  has  merits  of  executirm,  but  it  is 
difficult,  amidst  the  flutter  and  coiifusiim  of  the  drapery, 
to  discover  either  the  figure  of  the  Saint,  or  the  sutijeci 
of  the  work.  Beniini  lived  during  nine  Pontificates : 
no  artist  ever  had  greater  patronage,  and  few  greater 
talents,  had  they  been  prr»peHy  applied;  Init  the  variety  of 
his  pursuits,  and  his  inordinate  love  of  picturesque  effect, 
ruined  the  progress  of  Sculpture,  and  we  are  compelled 
to  admit,  that  it  would  have  been  better  for  that  Art  if 
Bernini  had  never  lived.  In  proof  of  the  versatility  of 
his  talents,  mention  is  made  of  a theatrical  enter- 
tainment which  had  been  given  in  Home  by  him,  for 
which  he  built  the  Uieatre,  painted  the  scenes,  cast  the 
statues,  constructed  the  engines,  wrote  the  comedy, 
and  composed  the  music.  We  could  easily  extend  our 
ubaervations  on  this  extraordinary  man,  but  our  object, 
that  of  illustrating  the  History  of  Soilpture,  is  suffi- 
ciently answered  by  noticing  a few  of  the  leading  Sculp- 
tors. and  making  some  observations  at  tlie  same  time 
on  the  peculiarities  which  mark  their  practice,  and  the 
impiuvement  or  decline  of  the  Art. 

Contemporary  with  Bernini  wes  Alessandro  Algardt,  AtfirA 
of  Bologna,  whose  principal  worit,  a lorg^  6awo  rUieoo, 
in  marble,  of  Attila  driven  from  Rome  by  the  appa- 
rition of  .St.  Peter  and  SL  Paul,  is  well  known.  This 
work  is  above  30  feet  high,  and  18  feet  wide,  and 
forms  an  altar-piece  in  8t.  Peter's  Church.  The  ob- 
servations which  apply  to  tlie  wnrits  of  Bernini  are 
equally  applicable  to  those  of  Algardi,  who,  if  be  did 
not  servilely  copy  the  faults  of  the  first-named  Sculp- 
tor, w.is  equally  distant  with  him  from  the  purity  of 
the  antique;  in  the  hojso  rilino  alluded  to,  on  at- 
tempt is  made  to  obtain  distance  and  picturesque 
effect  by  a variety  of  planes,  and  difference  in  the  de- 
grees of  relief  of  the  figures.  The  ccnsequence  is 
inevitable  in  Sculpture ; it  is  a mass  of  confusion, 
('uaviderable  intelligence  is  shown  in  parts  of  the 
composition,  as  well  os  in  the  execution  of  the  work, 
but  a principle  of  bad  taste  pervades  the  whole,  which 
is  not  compensated  by  any  other  quolitica.  la  abort, 
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P iilpiMff.  the  Art  insiteed  of  risin^r  now  fast  falhni;  to  de> 
cay;  the  ver\  facility  of  execution,  which  xhould  hove 
been  the  means  of  caminir  it  to  i second  perfection, 
equal  to  the  best  times  of  Cireek  Sculpture,  only  hurried 
it  to  its  niiii,  and  to  the  artists  of  the  XVlIth  century 
we  nmsL.  in  a preat  derfree*  attrihiite  the  disgrace  of  its 
duwnfal.  One  Sculptor,  however,  who  lived  at  this 
period,  deserves  tu  l>e  distinctly  mentioned,  inasmuch  as 
he  did  not  suffer  himself  to  be  carrier!  away  by  the  pre- 
vailing false  taste,  with  similar  facility  lu  that  with 
which  the  seneraliiy  of  artists  bowed  to  its  influence; 
i]  Fum-  this  was  Fr  de  Ouesm>y,  commonly  called  II  Fiam- 
mih^>,  a native  of  Brussels,  who,  although  his  taste 
was  fur  from  correct,  has  left  a few  works  which 
secure  him  a respectabie  name  with  posterity.  His 
statues  of  Sta.  Susanna,  and  of  8u  Andrew,  at  Rome, 
in  St.  Peter’s  Church,  as  well  as  his  bam  riiirri  of 
children,  have  ;>assa4;es  of  ^reat  merit,  and  claim  the 
M(*e«bL  attention  of  all  admirers  of  Art.  Francesco  Mocchi 
executed  two  statues  in  the  Duomo  of  Orvieto,  re- 
I*l4t«  Vlf.  presenting  the  Annunciation  ; they  are  not  i^ouped 
tofi^ethcr  l^t  are  distinct  figures.  The  angel  has  b^n 
much  overrated,  the  boldness  of  the  conception  and  exe> 
cutton  having  excited  greater  admiration  than  the  gene- 
ral merits  of  the  work  warrant.  The  figure  is  supported 
on  Q cloud,  which  rests  on  the  pedestal.  Tlie  Virgin  is 
gently  shrinking  and  starting  hock ; the  intention  is 
gryKl,  but  the  figure  is  short  and  heavy,  and  has  none 
^ that  beauty  of  furtn  proper  to  the  subject.  But  little 
advantage  will  be  gained  by  enumerating  the  works  of 
the  Uii'^coiii  and  others  of  the  same  ^School,  which  only 
tend  to  illustrate  the  further  decline  of  Sculpture.  The 
minute  and  laborious  works  of  San  Martino  and  Corra- 
diiii,  in  the  Church  of  Su  Severo,  at  Naples,  represent' 
iiig  (be  dead  body  of  Christ  covered  with  drapery, 
Modesty  veiled,  and  a figure  of  Deceit  within  a net, 
attest  the  patience  of  their  respective  authors,  and  re- 
main monuments  of  their  bad  taste.  The  same  may  be 
said,  with  few  exceptions,  of  the  works  of  (he  Bonazzi, 
Tagliapietro,  Toretti,  and  Morlaiter,  at  Veolce,  and  an 
infinity  of  other  Sculptors,  who  deluged  the  different 
cities  of  Italy  with  absurd  productions  of  their  misplaced 
ingenuity. 

This  was  the  state  of  AK  in  theXVIIIlh  century;  and 
the  taste  which  pervaded  Italy  was  the  preTsiling  taste  in 
other  Countries  in  which  Sculpture  was  practised,  the 
artists  of  Italy  being  almost  exclusively  employed  to  exe- 
cute wliatevcr  works  were  required ; or  if  native  artists 
were  anywhere  thought  worthy  of  confidence,  they  were 
for  the  most  part  scholars  or  followers  of  some  distin- 
Seutpturv  in  guished  or  fashionable  Italian  practitioner.  That  this  was 
France.  the  case  in  France  will  be  evident  on  examining  most  of 
(he  Sculpture  produced  there  from  the  time  of  Francis  I. ; 
the  epoch  from  which  the  practice  of  the  Art,  and  of  its 
asHiiming  any  importance  in  that  Country,  is  generally 
dated;  and  at  which  time  Italian  artists.  Lionardo  da 
Vinci,  Primaticcio,  Benvenuto  Cellini,  Ruslici,  and  others 
were  invited  into  that  Country.  The  French  Sculptors 
who  arose  out  of  this  encouragement  of  Art,  exerted 
themselves,  it  is  true,  with  industry  and  success,  and 
several  have  left  distinguished  names  and  valuable  spe- 
cimens of  thfir  abilities.  A History  of  the  French 
School  of  Sculpture*  will  not  afford  any  additional  infor- 

* The  Fraoch  (ihuu|h  « impfovement  has  Uken  place) 

too*  )«l  away  by  a drair*  to  diuptay  nice  a«d  ewriooa  eiecutioo ; 
Om  Seviptora  above  aamad  were  iheir  pnravt  artiei*.  For  (be  jw 
u/trm  v(  bad  taste  we  need  eoly  oiaaticM  Pi|ti'a  exiraordioary  works, 


(nation  on  tlie  general  Hi.stofy  of  Art,  but  from  iheir  Mo<krn. 
moat  celebrated  names  we  gladly  selact  such  as  Puget 
and  Oirardon. 

We  possess  some  very  early  specimens  of  Sculp-  la  Baflaod. 
ture  in  England.-  Those  who  returned  from  the 
Crusades  made  attempts  tu  imitate  the  Arts  and 
magnificence  of  (he  Countries  they  had  visiled.  and 
inlrr>duced  some  richness  of  decoration  into  the  Archi- 
tecture of  (heir  time ; but  no  Sculpture  in  figures  is 
deHervingof  particular  notice  till  the  reign  of  Henry  III.,  Henry  III. 
when  efforts  were  made  in  that  Art  not  unworthy  our 
Blientiou  even  at  the  present  Hay.  In  the  year  1242,  the 
Catliedral  of  Weils  was  finished  under  the  care  and  su- 
perintendence of  Bishop  Joceline.  This  was  about  (he 
lime  of  the  birth  of  C'imabue,  the  restorer  of  Painting  in 
Italy,  and  the  work  was  in  progress  at  (he  same  lime 
that  Niccolo  Pisano,  one  of  the  earliest  Sculptors  after 
the  revival  of  the  Arts,  was  exercising  his  profession  in 
his  own  Country.  The  circumslauce  is  remarkable, 
and  (he  late  lamented  Professor  of  Sculpture  in  our 
Royal  Academy  adduces  strong  arguments  for  be- 
lieving (he  execution  of  the  6oivi  rilirri  and  statues 
which  decorate  (his  atructure  to  have  been  by  native 
artists.*  These  Sculptures,  consisting  of  subjects  from 
the  Scriptures,  and  some  statues,  larger  than  life,  of  our 
early  Kings  and  Queens,  exhibit  much  grace,  beauty, 
and  simplicity,  and.  making  allowance  always  for  the 
time  at  which  they  were  executed,  are  well  worthy  the 
attention  of  the  citrious.  The  richly  decorated  crosses 
erected  by  Edward  I.,  iu  those  places  wherein  the  body  B4wsnl  I. 
of  Qneeu  Eleanor  rested,  (sod  of  which  three  are  still 
remaining,)  were  most  probably  hy  Italian  artists  ; but 
under  Edward  III.  it  seems  that  our  own  Countrymen 
were  capable  of  exercising  the  Art.  To  use  the  words 
of  Flaxman,  **  it  is  a gratification  to  know  that  the  prin- 
cipal Sculptors  and  Painters  employed  by  Edward  III.  Edward  III. 
in  his  Collegiate  Church,  (St.  Stephen's.)  now  the  House 
of  Commons,  were  Englishmen and  he  gives  us  the 
names  of  Michael  the  Sculptor,  Master  Walter,  John 
of  Sonnington,  John  of  Carlisle,  and  Roger  of  Winches- 
ter, Painters.  Passing  on  to  the  reign  of  Henry  VII.,  Heory  VII. 
we  find  that  Toiregiano,  an  Italian  artist  of  some 
celebrity,  was  much  employed  in  England  in  the  beau- 
tiful Chapel  built  in  Westminster  Abbey ; but  it  is 
thought  that  much  of  the  Sculpture  of  this  period  was 
by  native  artists.  It  will  be  sufficient  to  refer  the 
curious  reader  to  some  of  the  statues  that  decorate  the 
above  Chapel,  which  are  well  worthy  attention  for  the 
beautiful  and  simple  arrangement  of  their  draperies. 

From  the  reign  of  Henry  Vlil.  to  thst  of  Charles  I. 

Sculpture  seems  (o  have  been  much  neglected  ; indeed 
works  of  Art  were  wantonly  and  purposely  destroyed; 
but  from  (he  wrecks  that  remain  it  ap|>earK  that  from 
(he  year  1200  down  to  Henry  VII.,  we  have  works  in 
Sculpture,  not  only  executed  in  England,  but  certainly 
in  manv  very  important  instances  by  Englishmen.  In 
Charleses  time  we  meet  with  the  names  of  Christmas  Cba/lM  I. 
and  Stone,  Englishmen.  The  principal  works  in  Sculp- 
ture after  this  period  were  by  foreigners,  and  we  find 
that  Cibber,  Scheemacker,  Roubiliac,  and  others  of  thehr 
School,  had  all  the  employment  in  An.  Their  produc- 
tions are  well  known,  and  a particular  account  of  them 


psfticulsriT  Ike  Tumb  of  Manbkl  Saxe,  si  Slrwbarg,  tx«ru(#d  in 
1776.  The  Sculptare  of  other  Burepeaa  Coonirin,  Spois,  Gernuoy. 
kc^  sffonU  nn  infi>rmlt<iD  oa  tbe  History  of  (te  Ar^  ukI  we  there- 
fora  onit  then. 

* Fiife  FToxnua'i  m Saiiftmrt. 
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Scttlotort  would  be  both  unnecesMry  and  out  of  place.  This  was 
the  slate  of  Art  in  En^rland  till  the  middle  of  the  last 
Oeorfc  111.  century,  when,  under  the  protection  and  auspiL-es  <»f 
Oeor|^  III.,  Sculpture  and  the  sister  Arts  rose  into 
notice,  and  were  practised  by  native  artists  with  honour 
to  themselves  and  to  their  Country. 

Reform  is  The  Count  Cicofrnara,  in  his  valuable  Work  on  Sculp- 
ture.  considers  that  llie  epoch  of  a revolution  in  last^ 
in  Italy  was  the  rei^  of  Charles  III.  of  Naples;  of 
Popes  Clement  XIII.,  nenedict  XIV., and  of  I.<eopold, 
Graitd  Duke  of  Tuscany.  Besides  these  Priitces,  Cardi- 
nal Albani,  justly  called  the  Hadrian  of  his  Afce.  attached 
the  literati  and  best  artists  of  the  day  to  him,  and  his 
Palace  was  (he  resort  of  fteoiiis,  taste,  end  learning. 
He  formed  a collection  of  the  finest  remains  of  antiquity, 
well  calculated  to  remodel  the  taste,  and  excite  t>»e 
emulation  of  the  artists  of  the  lime.  To  this  princely 
taste  of  the  Cardinal  the  World  is  indebted  also  fur 
the  learned  labours  of  a Hisiinifuishcd  antiquary,  for 
under  the  immediate  protection  of  the  Prelate, 
Winckelman  wrote  his  Hulory  of  the  Arii  of  Desi^in, 
The  Clementine  Museum  at  the  Vatican  received  im- 
portant additions  under  Pius  VI.,  after  whom  it  was 
called  Pio-Clementino;  and  the  greatest  activity  pre- 
vailed at  his  accession  throughout  the  Roman  States 
to  secure  whatever  fine  works  in  Sculpture  were  dis- 
covered, forming  a remarkable  contrast  to  the  carelcKS- 
ness  which  existed  on  these  subjects  a few  years 
before.  Amongst  the  Sculptors  of  that  period  were 
Cavaceppi,  Penna,  and  a few  others  ; the  inlluence  of 
the  Bernini  School  had  ceased,  and  as  the  false  prin- 
ciples of  its  practice  were  discovered,  the  want  of  a just 
style  was  felt,  and,  in  point  of  (act,  Sculpture  in  the 
hands  of  the  above  artiste  will  be  found  to  have  made 
conaiderable  approach  to  purity,  and  to  have  acquired 
much  of  its  lost  character. 

The  honour,  however,  of  griving  a new  direction  to 
Ta.ste.  and  of  establishing  this  Art  on  true  principlea, 
is  certainly  due  to  Flaxman  and  Canova;  and  the 
works  of  Banks  may  also  be  cited  as  valuable  spe- 
Caa»»t.  cimens  of  improvement.  In  the  Theseus  of  Canova, 
one  of  his  best  and  earliest  works,  we  recognise  the 
long  lost  purity  of  form,  and  a decided  devotion  to  the 
aimplieity  tif  the  antique;  in  the  designs  of  Flaxman, 
in  like  manner,  simplicity,  grace,  and  expression  re- 
•ume  their  infioence  in  the  place  of  long-established 
affectation  and  distortion.  The  simple  taste  of  which  the 
earlier  works  of  Canova  gave  promise,  it  must  be  al- 
lowed, is  occaMonally  less  conspicuous  in  some  of  the 
later  productions  of  this  master:  exceptiona  will  also 
be  made  to  Flaxman,  in  whose  works  execution  will 
be  found  a very  secondary  object  compared  with  de- 
sign ; but  the  works  of  these  distinguished  artists 
are  before  the  World,  and  their  merits  have  been  too 
often  discuased  to  render  it  necessary  here  to  en- 
large upon  them ; besides,  a critical  eiamioation  of 
them  would  be  quite  out  of  place,  onr  object,  that  of 
tracing  the  Hist^  of  Sculptxire  down  to  our  own 
times,  being  fiilflllecL  ’Hm  influence  of  these  second 


restorers  of  Sculplurc,  as  they  may  justly  be  called,  on  Modrm. 
the  Art  of  their  day  is  acknowledged,  and  though 
dihtinct  Schools  have  arisen  out  of  those  which  they 
formed,  to  them  must  be  attributed  the  merit  of  having 
at  lea»l  directed  the  attention  of  artixtsand  the  admirers 
of  Art  to  that  which  is  really  excellent. 

Hie  mechanical  process  of  Sculpture  is  now  so 
generally  known,  that  it  seems  hanlly  necessary 
notice  it  here,  but  as  it  may  be  considered  to  form  a 
part  of  our  subject,  we  shall  conclude  by  a short  ex* 
planation  of  the  manner  of  proceeding.  'Phe  Sculptor 
having  invented  or  conceived  his  subjei-t,  proceeds  from 
a small  sketch,  drawn  on  paper  or  muddled  in  day  or 
Wax,  to  build  up  liis  statue  or  group,  for  which  purpose 
a general  nucleuN  nr  skeleton  is  first  furmed  of  wood 
or  iron ; to  this,  small  crosses  are  generally  atlachetl,  in 
order  to  make  the  clay  adhere  to  it ; (he  figure  is  then 
built  up  in  clay,  of  which  different  sorts  are  used,  accord- 
ing to  the  fancy  of  artists;  (he  figures,  even  if  they  are  in- 
tended to  be  draped,  should  always  be  first  carefully 
modelled  nuked,  and  llte  drapery  should  be  added  after- 
wards. Ill  modelling  aUo  or  basw  rilteco,  a plane  or 
ground  (generally  of  clay)  is  prepared,  upon  which  tha 
Sculptor  draws  his  proposed  design  ; the  clay  is  then 
plac^  upon  this,  the  outline  of  the  figures  being  care- 
fully preserved  by  attending  to  (he  drawing  already 
made  upon  the  surface.  The  model  being  completed, 
and  kept  moist,  a mould  of  plaster  of  Paris  is  made 
upon  it,  which  when  dry  (or  sri)  ix  removed,  and  the 
model  is  destroyed ; the  mould  being  oiled,  is  then 
filled  up  with  fresh  plaster,  which  is  prevented  from 
adhering  too  firmly  by  the  oily  substance  with  which 
it  has  been  saturated;  the  mould  is  then  broken 
off,  and  a cast  of  the  mode,  is  produced  entire.  The 
next  process  is  copying  it  in  marble ; (or  (his  pur- 
pose two  stones  of  the  same  size,  each  having  a scale 
in  front,  are  prepared ; the  model  is  placed  upon  one 
of  these,  the  block  of  marble  on  the  other ; a movable 
instrument  or  beam  is  applied  to  the  scale  of  the  model, 
and  a needle  branching  from  it,  and  capable  of  being 
extended  and  withdrawn  at  pleasure  by  means  of  screws 
and  ball  and  socket  joints,  is  made  to  touch  the  parti- 
cular part  of  the  model  intended  tube  copied  ;*  this  is 
carefully  removed  to  the  corresponding  number  on  the 
scale  on  which  Uie  rude  block  is  fixed,  and  the  marble 
Is  cut  away  till  the  needle  reaches  as  far  into  ilie  block 
as  it  had  been  fixed  at  upon  the  model ; this  process  is 
repeated  till  the  whole  is  copied,  (he  joints  on  which 
the  needle  works  bdng  so  constructed  that  it  can  be 
carried  round  to  any  part  of  the  work.  The  statue 
being  thus  rudely  block^  out,  or  pointed,  as  it  is  tech- 
nically termed,  is  delivered  over  to  a carver,  who  copies 
the  minute  parts  of  the  work,  and  by  degrees,  with 
chisels  and  tiles,  brings  it  to  a surfiice,  ready  to  receive 
the  finishing  strokes  of  the  Sculptor. 


• Th«  coBstrveiioa  of  Ucm  iactmiaest*  (or  poistit^  is  a«( 
slvsyt  Uw  MB*,  biU  Uio  priacipb  upoy  whicti  th«y  set  is  oucily 
siaiUr. 
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HISTORY  OF  THE  ART. 


r.inim*.  HISTORY  OF  ANCIENT  ART. 

n *iii ^ ^ To  renew  that  inquiry  of  the  over-curious,  as  tn  the 
country  wherein  the  Art  of  Painting  was  first  invented, 
is  nearly  as  ahsurd  as  to  raise  a question  with  record 
to  the  persons  who  may  have  ori^nated  the  Art  of 
dressing  skins  or  conking  meat,  or  introduced  any  of  the 
commonest  occupatiuos  c^Ufe ; so  natural  is  imitative  Art 
to  man,  ami  so  common  is  it  to  find  some  efforts  in  this 
line  even  among  the  rudest  people,  and  those  who  are 
the  farthest  removed  from  llie  chance  of  intercourse  one 
with  another.  We  idmll  only  observe,  then,  generally, 
that  the  extreme  antiquity  of  this  Art  is  fully  shown, 
when  it  is  admitted  aa  a fact,  that  the  use  of  representa- 
tion by  outlines,  imitating  the  external  forms  of  things, 
preceded  the  u.‘ie  of  arbitrary  and  conventional  signs 
amongst  Mankind.  Hieroglyphics  were  used  before 
Letters,  and  the  Art  of  Drawring  is  therefore  undoubtedly 
prior  to  that  of  Writing;  and  we  might  fairly  subatitute 
this  simple  statement  for  the  more  common  and  fabulous 
pari  of  its  History.  Of  the  fact  we  have  proof  enough 
in  the  painted  and  engraven  monuments  of  Kgypt, 
Persia,  and  India,  as  well  as  in  the  stained  leather  of 
the  savages  of  the  Ohio  and  the  Mississipi,  who  relate 
a battle  by  figures  of  men  fallen  and  falling,  Just  after 
the  same  lashion.  Very  forcibly  indeed  are  Uiese  ancient 
and  piimitiv'e,  and  necessary  habits  of  the  human  race 
brought  before  our  eyes  in  the  accounts  we  daily  receive 
of  those  uticivtlized  nations  among  whom  we  view  Man 
as  a social  onimal  during  the  lime  that  the  state  of  so- 
ciely  is  in  its  infancy. 

Raphael  Meugs  remnrks  with  great  truth,  that  it 
might  have  happened  that  Ihe.'trt  of  disign  was  invented 
at  the  same  time  in  Greece,  Egypt,  and  in  Tuscany,  or 
ihat  some  of  these  people,  of  whom  Historians  speak 
as  inventors  did  themselves  receive  the  Art  from  others 
who  practised  it  before  Uieir  day;  but,  after  what  haa 
been  observed  alwve,  tliis  is  of  little  consequence.  We 
must  consider,  therefore,  the  stories  related  by  ancient 
authors  ss  to  the  invention  of  the  Arts  of  Painting  sikI 
Statuary,  not  as  relating  actually  to  the  first  dUc<}vcrer, 
but  to  that  person  of  whose  successful  efforts  the  earliest 
tradition  ha.s  been  preserved, — to  the  improver,  rntber 
than  (he  originator.  Such  was  Gyges,  a native  of  Lydia, 
who,  aa  Pliny  informs  us.  was  a teacher  of  the  Art  of 
Painting  amongst  his  countrymen  in  Asia  Minor;  and 
by  w liom  the  practice  was  aflavranls  carried  into  Italy  by 
a culonv  from  those  parts,  known  under  the  name  of  the 
iltirutri  or  Tu<<cans.  Of  the  degree  of  skill  possessed 
by  these  Hetrurians,  some  writers  have  asserted,  that 
specimens  may  yet  be  seen  in  the  painted  figures  dis- 
covered in  the  tomb  of  an  ancient  monarch,  on  the  site 
nf  CYi/Httrm,  and  In  some  similar  relics  at  Arezzo  and 
Viterbo. 

In  a like  view  must  we  regard  the  stories  of  the 
lovr-sick  girl  tracing  the  shadow  of  her  suitor’s  profile 


on  (be  wall,  by  the  light  of  a lamp,  or  of  the  shepherds 
marking  with  their  crooks  the  outline  of  their  shadows, 
projected  by  the  sunshine  upon  the  sand.  Such,  too, 
are  the  clums  usually  put  forward  on  the  part  of  the 
Egyptians  to  (he  iuvenlion  of  the  Art  of  design  t that 
people  probably  were  inventors,  an  many  oiher  people 
were  so;  but  only  among  IhemHeUo,  and  for  them- 
selves. And  no  doubt  there  were  attempts  made  other 
enuntries  as  well  a.s  these,  and  perhaps  at  as  early  a dale : 
we  certainly  read  of  Piciures  being  in  use  amongat  the 
inhabitants  of  (he  land  of  Canaan,  at  the  time  (hat  the 
Israelites  took  p(»sseasion  of  it ; the  words  in  our  trans- 
lation of  the  Bible,  in  which  Mn->es  addresses  the 
I.sraelites,  are  these,  '*  destroy  all  their  Pictures,  and 
destroy  all  their  molten  images. ' Exod.  xxxiii.  5;^.  And 
whether  borrowed  from  Kgypt  or  oUierwise.  it  is  dear 
that  the  Art  of  design  was  not  unknown  amongst  the 
Jews  themselves,  either  as  Statuaries  or  Painters:  for 
we  read  of  the  image  of  a calf  set  up  by  them  in  Dan  ; 
and  we  read  in  the  prophet  Ezekiel,  of  the  **  form  of 
creeping  things,**  ac.  **  portrayed  upon  the  wall." 

Ezrkifl,  viii.  10. 

All  that  is  here  mentioned  under  the  name  of  lecture 
or  Painting  was  probably  no  more  than  a simple  deli* 
nealioii  of  form,  the  interior  of  which  was  occasionally 
filled  up  with  colour;  sudi  as  the  earliest  specimens  of 
Egyptian  Art  present  to  our  view ; the  capacity  of 
executing  such  matters  in  sudi  sort,  being,  as  we  have 
said,  natural  to  Man  as  mi  imitative  animal. 

The  further  developement  of  the  Art  of  Painting,  of  1^  pnifTssa 
that,  indeed,  whkh  alone  gives  it  a title  to  the  name  of 
Art,  has  been  tn  a certain  extent  detailed  to  us  by  the 
ancient  writers  of  Natural  nr  Civil  History.  And  the 
successive  degrees  of  improvement  w hich  were  achieved 
in  these  early  days,  afford  to  our  contempialion  a 
curious  analysis  of  (he  nature  of  those  ideas  rdalive  to 
Painting,  which  in  the  present  more  advanced  state  of 
our  knowledge  appear  so  siiii^e  in  themselves,  and  to 
need  so  little  elucidation.  In  our  Uistomcal  and 
BiooaAFHicAL  Division,  we  have  already  stated  a few 
particulars  relative  to  some  of  the  Early  Painters  of 
Greece,  (vol.  ix.  p.  404.)  Without  repealing  what  has 
there  been  said,  we  shall  here  notice  the  several  steps 
by  which  they  appear  to  have  advanced  the  Art  of 
Fainting.  One  of  the  first  instances  of  the  progress  of 
this  Alt  is  shown  in  the  attempt  to  give  a greater 
durability  to  the  colours  than  had  hitherto  been  attained. 
Poij/gnoim,  (the  elder  of  that  name,)  an  Athenian,  is  Uw  of  Fre 
said  to  have  been  (tie  first  who  sutyected  his  works  to  ^7 
the  action  of  fire  for  this  purpose  : but  it  is  uncertain  P***“‘- 
whether  it  the  encaustic  method,  the  mode  of 
Painting  in  enamel,  which  he  invented  ; or,  whether  it 
was  simply  that  he  first  adopted  the  use  of  wux  with  hia 
colours,  which  of  course  could  not  be  applied  without 
some  degree  of  heat : or  it  may  be,  that  he  merely  invented 
the  style  of  delineating  by  means  of  burning  (he  surfiics 
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of  wood  with  hot  ironsi,  producing  something  simitar 
to  that  which  we  now  know  under  the  name  of  pokrr 
drawing.  Polygnoius  lived  about  the  XlVih  century 
before  our  Saviour. 

llie  next  step  in  Art  was  made,  as  we  are  told,  by 
the  Gre^a,  who  invented  what  is  called  the  Monuchro* 
matte  style  or  the  use  of  a single  colour,  or  that 
which  we  now  describe  under  the  title  of  Painting 
in  chian^otcuro.  It  might  be  black  and  white  that 
was  made  use  of  for  this  purpose,  or  a brown  or  a 
gray  colour,  or  indeed  any  other,  so  long  as  the  dif> 
fercncc  of  the  pans  was  marked  only  by  the  inten* 
sity  or  strength  oi‘  the  respective  shades  of  colour,  not 
by  a variety  of  coloars.  It  may  seem  singular  at 
first  sight,  that  the  use  of  many  colours  should  have  pre- 
ceded the  simple  use  of  one  cohmr  only : but  when  we 
regard  the  nature  of  the  means  by  which  an  effect  is  to 
be  produced,  we  must  instantly  recognise  the  proof  of  a 
greater  progress  in  Art  having  been  made  in  this  case 
than  the  fewmer;  for  to  paint  trees  as  green,  or  sky  as 
blue,  is  one  of  the  easiest  and  most  obvious  of  the  elfbris 
of  imitation,  but  to  distinguish  them  by  degree  of  shade 
alone,  or,  which  is  the  same  thing,  by  the  intensity  of  the 
colour,  when  one  only  is  employed,  requires  no  amall 
degree  of  knowledge  and  skill ; it  is,  in  fact,  the  power 
of  giving  relief  to  one  body  beyond  another,  and  repre- 
senting on  one  even  plat>e  surfoce  the  appearance  of  a 
variety  of  objects  or  parts  which  stand  out  or  recede 
one  from  the  other. 

We  have  an  account  given  us  by  Chesetdeu,  of  a 
young  man  originally  bom  blind,  and  afterwards  re- 
ceiving his  sight  from  the  operation  of  couching,  at 
a time  when  his  judgment  was  sufficiently  advanced 
to  give  an  account  of  his  obaenratioiis ; namely,  at 
the  age  of  thirteen  years.  He  sayt,  **we  thought 
he  soon  knew  what  Pictures  represented,  which  were 
shown  to  him.  Uit  we  found  afterwards  we  were  mis- 
taken , for  about  firo  monlhi  offer  he  was  couched, 
he  dueovered  at  once  they  represented  mdid  bodia, 
when  to  that  *lme  he  considered  them  only  as  parti- 
cnhvrtd  planes,  or  *urfiiee$  divertijud  with  variety  of 
point  i but  even  then  he  was  no  leas  surprised,  expect- 
ing the  Pictures  would  feel  like  the  things  they  repre- 
sented, and  was  amazed  when  he  found  those  parts, 
which  by  their  light  and  shadow  appeared  now  round 
and  uneven,  felt  only  flat  like  the  rest ; and  asked  which 
was  the  lying  sense,  Iceling  or  seeing?’*  (Smith’s 
Opiirt,  1.  5,  p.  49.)  This  story  makes  us  acquainted  with 
the  pnigrc’^s  of  the  human  mind  in  these  particulars. 
The  di'ilinctions  of  colour  were  natural,  they  seemed, 
from  the  ftmt,  familiar  to  the  patients  comprehension,  nr 
Ht  leuKt  were  acknowledged  as  soon  as  perceived  : but 
that  an  apparent  variety  of  prominence  and  recess  should 
result  from  adopting  a variety  of  shade,  was  by  no  means 
ail  idea  so  anon  to  be  acquired.  His  mind  had  not  made 
the  necessary  obnervatiens  on  the  appearance  of  objects  in 
Natureto  eiuible  him  to  comprehci^  this  fact;  and  hence 
it  seemed  to  him  quite  easy  to  distinguish  the  object  by 
diflkrent  colours,  but  he  required  an  explanation  with 
respect  to  their  distinction  by  means  of  light  and  shade. 
It  is  difficult  for  us  in  these  days  to  recur  even  in  imagi- 
nation to  the  thoughts  and  ideas  of  an  unenlightened 
mind  ; but  we  may  leam  much  from  this  story.  T1)us,  it 
IS  clear  that  the  Painters  in  ehiaro^oeevro  showed  greater 
skill  than  the  Painters  in  various  simple  colours : it 
was  indeeil,  perhaps,  the  most  important  discovery  yet 
made  by  the  artist ; and  we  may  add,  that  U was  o^y 


the  application  of  this  same  | rindpic  of  the  monochro-  ■V^o.| 
malic  style  to  a number  of  colours  so  combined  ®‘ 
together.  Unit  afterwards  introduced  the  mo'.l  perfect  , 

and  beautiful  of  all  the  artificial  processes  with  which 
the  Art  of  design  is  acquainted.  All  the  eiqiiisite 
delight  that  is  to  be  derived  from  variety  of  light, 
shade,  and  tint,  flowed  from  the  developement  of  this 
sin^e  principle  of  the  monochromatic  style. 

The  next  invention  of  which  we  find  notice,  re- 
garded skill  in  Drawing,  with  respect  to  the  altitude 
and  posture  of  animate  figures;  and  as  former  Putnters 
bad  made  all  their  figures  Ktitf.  alike,  and  upright  in  thrir 
lines,  he  was  a great  improver  who  first  ventured  to 
represent  them  with  their  heads  looking  iipwardn  or 
downwards  or  sideways,  (the  calagrapha  of  the  ancient 
writers;)  in  short,  who  rejirenented  them  in  any  way 
except  that  which  was  the  most  inefficient  representa- 
tion of  the  original,  and  yet  the  easiest  to  a('compii'<h. 

The  honour  of  this  improvement  is  attributed  to  Cimon  Cinwn  nf 
of  CUone  i who  also,  with  similar  boldness  of  mind, 
ventured  to  make  a fresh  innovation  in  establishetl 
practices,  by  marking  out  the  muscles  and  veins  of  the 
human  body,  and  the  folds  of  gannetits. 

We  next  hear  of  Phiditu,  a person  most  cele- 
brated  indeed  as  a Sculptor,  hut  who  also  exerciserl 
the  sister  Art  of  Painting  : he  flourished  about  the  IVth 
century  before  the  era  of  Christ.  He  is  stated  by 
Pliny  to  have  painted  a Mcdv»a*i  head  at  Athens  with 
wonderful  skill.  Of  other  artists  of  this  date  we  may 
mention  the  name  of  Myron,  also  an  .Athenian  burn. 
and,  like  Phidias  a Sculptor  as  well  a.s  Painter.  He  is 
celebrated  for  his  preparation  of  a famous  black  pigment 
out  of  tiome  part  of  the  vine,  (/r^non.)  and  seems  to 
have  turned  much  of  his  attention  to  the  maiiriel  of  the 
Art ; he  is  said  also  to  have  been  the  first  person  that 
made  use  of  Attic  ochre  as  a colouring  substance  in  his 
Pet  urea. 

Apoitodorut  of  Athens  also  pos.sessed  skit)  in  both 
these  lines  of  Art.  It  is  recorded  of  him,  that  he  was 
so  fastidious  as  to  destroy  his  finished  works,  and  wus 
in  the  practice  of  breaking  them  up,  (whatsoever  might 
have  been  the  pains  and  cost  expended,)  if  they  did  not 
corres|>ond  in  the  end  to  the  conception  which  he  had 
formed  in  hia  mind.  The  expression  of  Pliny  with  re- 
gard to  him,  that  he  was  the  first  whose  Painting  fixed 
ami  absorbed  the  attention  of  the  s|>cctator,  leads  us 
to  form  a high  idea  of  the  improvements  which  he 
effected  in  this  Art;  and  this  idea  is  strengthened  by 
the  fact  of  his  being  iiotcil  as  first  showing  the  method 
ol' discriminating  with  delicMcy  the  various  gradation  of 
shades  in  Painting.  He  seems  also  to  have  noticed  that 
the  colours  of  objects  were  to  be  preserved  even  in 
those  parts  which  were  darkened  in  shade,  and  hence 
be  obtained  among  his  countrymen  the  name  of  the 
Shade-Painter.  It  must  be  added,  that  this  merit, 
a.sscrted  of  Apollodorus  by  Plutarch,  ia  attributed  by 
Qiiinclilian  to  Pnnrhasius. 

ParrhasiuM  was  a native  of  Ephesus  who  flourished  Purhwiai 
about  the  same  time,  and  a person  who  certainly  greatly 
added  to  the  advancement  of  the  Art  He  is  univer- 
aally  praised  for  the  attention  which  he  paid  to  the 
symmetry  of  the  humsn  figure  in  Drawing,  for  his  at- 
tempts to  give  an  improved  expres.sion  to  the  eounte- 
nauce,  to  form  the  curls  of  hair  with  grace,  and  care- 
fully to  finish  the  extremities  of  the  hands  and  feet  But 
of  all  the  great  names  among  the  Painters  of  antiquity, 
none,  perhaps,  arc  more  ceirbreted  than  that  of  Zeusit,  Zeusi*. 
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Ptiniin;;.  ft  lUliTC  of  Hermcka , one  of  those  artisU  who  came 
to  Athens  at  the  call  of  Pericles,  and  subaequently 
ticijuired  ^at  wealth  by  the  practice  of  his  profes> 
sion.  lie  it  was  that  painted  The  Venw  at  Crotona, 
from  a selection  of  the  several  beautiea  of  all  the 
fairest  virgins  of  that  city ; and  he  it  was  that  main* 
tained  the  noted  contest  with  Parrhasins,  to  which  we 
have  adverted  elsewhere.  Some  of  his  designs,  such 
as  fij^res  on  vases  aad  veasels  of  pottery,  seem  to  have 
been  collected  and  preserved  with  preal  care  by  the 
connoisseurs  of  ancient  Rome. 

Ariftuit*.  ArutuUa  of  Thei>c»  is  reported  by  Pliny  to  have 
been  (he  hrst  Painter  who  represented  the  various 
emotions  of  the  mind,  in  the  delineation  of  the  human 
countenance.  He  depicted  passion  and  sentiment  with 
PH^at  success ; but  his  works  are  said  to  have  been  harsh 
and  unpleasant  in  their  tuneof  colourina:.  We  presume 
tlial  he  limited  himself  to  the  province  uf  History ; for  the 
subjects  ascribed  to  him  are  chiefly  such  as  the  follow- 
ing. Bacchiu  and  Aruxdnf,  The  Sacking  of  a Town,  and 
A Batile.  between  the  Grerka  and  Pertiana.  We  are 
furnished  too.  by  the  same  author,  with  some  clue  to  tlie 
]»ecuiiiary  value  at  which  the  labours  of  an  artist  were 
commonly  estimated ; since  in  the  last-named  Picture, 
which  contained  one  hundred  figures,  Aristides  received 
ten  minakbreach;  ihepurcbaserMngMnason  the  Tyrant 
of  Elis.  Attalus  of  Phrygia  also  purchased  one  of  the 
Pictures  of  this  artist  at  Uie  price  uf  one  hundred  talents ; 
and  when  Greece  fell  under  tlie  anns  of  Rome,  such  was 
the  rage  of  amateurship,  that  the  price  of  six  thousand 
sesterces  at  a public  sale  for  a Picture  was  offered  by 
the  same  King  Attaius,  and  refused.  Attalus,  too.  who 
seems  to  have  been  a great  collector,  went  so  far  as  to 
orter  sixty  talents  for  a Picture  by  Nicias  of  Athens ; 
but  here  also  unKucoessfully,  for  the  Painter  gave  it  to  his 
Country. 

PuBpliilM.  We  may  mention  here,  as  relative  to  this  part  of 
our  subject,  the  name  of  Pamphil\ta  of  Maeedon,  the 
master  of  Apelles,  whose  terms  fur  instruction  were  so 
high,  that  thone  who  complied  with  them  must  have 
entertained  a vast  reverence  for  Art.  He  received  no 
leas  than  a talent  for  ten  years  of  tutorage,  or,  as  the 
paasage  has  sometimes  been  explained,  a talent  fur  each 
year  as  lor  as  ten.  It  was  by  the  influence  of  this  same 
Pamphilus,  that  (he  law  was  first  pa-saed  at  Sicyon 
(wliere  his  School  was  held)  which  aflerwards  was 
adopted  throughout  Greece,  llial  all  boys  born  of  free 
parents  should  be  taught  the  Art  of  design ; and  to  prove 
their  admiration  for  it.  the  study  was  interdict^  to 
slaves. 

Apellea  The  Story  of  Apdlea,  the  Painter  of  Alexander  the 
Great,  is  well  known.  He  fell  in  love  with  Campas|>e 
while  imiuting  her  Portrait,  and  received  her  as  a gifl 
at  the  band  of  that  truly  munificent  monartdi.  It  was 
.\pcUc6  too  who  once  making  a visit  to  a brother  artist, 
to  whom  he  waa  personally  unknown,  and  finding  (hat 
he  was  absent  from  home,  left  a sketch  of  a head  in 
the  hands  of  the  domestic.  Upon  the  return  of  Pro- 
togenes the  sketch  was  shown  to  him,  and  he  cried 
out,  as  it  were  intuitively,  it  must  be  Apelles  himself, 
for  no  other  mortal  could  have  mode  this  design,  llie 
most  noted  works  of  Apelles  were  an  alleg«irical  Pic- 
ture of  Calumny,  Alexander  hearing  a Thunderbolt, 
Ptnua  ruing  out  of  the  Sea,  The  Proceaaion  of  Mrga- 
^*uj.  The  Pried  of  Diana  at  Rpheaua,  Ciytua  arming 
frt  UaUlt,  Menander  King  of  Caria,  Atiatua  the 
.^rgonatt^,  Ac.,  besides  which,  during  hU  visit  to 


Rome,  he  painted  a Caator  and  Potbir,  a figure  of  Scheol 
H^ar  with  her  hands  bound  behind  her,  Alexander  the  of  ibr 
Great  in  a triumphal  chariot,  a figure  of  Fieiory,  &c. 

Sandrart  makes  mention  of  a specimen  of  ancient 
Painting,  preserved  in  the  Academy  of  St.  Luke  at 
Rome,  which  was  certainly  of  Grecian  origin,  and  gene- 
rally cunsidcred  as  the  work  of  Apelles.  He  has  given 
an  engraving  of  it  in  the  Academia  Artia  Pictorim, 
lib.  i.  c.  iv  p,  75.  Hie  improvement  in  the  Art,  for 
which  Apelles  is  most  celebrated,  is  the  varnish  with  Histwaisti. 
which  he  used  to  cover  hU  Pictures,  on  which  we  shall 
presently  have  occasion  to  insert  a remark  by  Sir  J. 

Reynolds. 

Protogenea  of  RModea  will  be  readily  recognised  by  Pnxa^ne* 
the  reader  of  History,  as  the  Painter  who  succeeded  in 
making  the  representation  of  foam  at  the  mouth  of  a 
horse,  by  dashing  his  sponge  in  a lucky  fit  of  passion 
upon  his  Painting.  It  was  his  Picture  of  Temperance 
which  forced  from  the  mouth  of  his  rival  Apelles  that 
extravagant  compliment,  that  it  was  a work  worthy  of 
being  carried  to  Heaven  by  tlie  Graces.  Protogenes 
also  painted  the  beautiful  Cydippe,  A Satyr  named 
Jalyaua,  Tiepolemua  aon  of  Herculea  and  Aatioche, 

Philiuw  (the  Tragedian)  in  meditation.  King  Antiga- 
nua,  Athleia  the  mother  of  A riaiotle  the  Phiioaopher,  and 
A Sea-piece,  With  his  name  we  may  close  our  account 
of  Grecian  Painters,  as  the  Art  seems  to  have  declined 
greatly  after  his  time,  which,  though  he  long  survived  that 
conquerof,  we  may  call  the  Age  of  Alexander  the  Great. 

As  to  the  Romans,  and  the  skill  which  they  acquired  Rowan 
in  the  Art  of  design,  we  know  that  no  great  taste  for  SekuoL 
the  Arts,  cither  of  Painting  or  Sculpture,  was  visible 
amongst  them  before  the  time  of  the  capture  of  Corinth ; 
and  that  almost  every  specimen  which  they  possessed, 
even  as  late  as  the  time  of  the  Empire,  was  either 
imported  from  Greece,  or  the  work  of  Greek  artists 
settled  at  Rome.  There  was,  indeed,  one  Pocvtn’vj  of  IVu^ius 
Brunduaium,  a nephew  of  Ennius  the  Poet,  who  prac- 
tised Painting;  and  we  learn  that  one  of  the  Fabii,  who  FsIsim 
was  living  in  the  llld  century  before  our  Christian  era, 
made  great  proficiency  in  the  Art,  and  painted  with  his 
own  hand  the  walls  of  the  Temple  of  the  Goddess  of 
Health  and  this  work  was  preserved  even  in  the  days 
of  Pliny.  We  gather,  indeed,  amidst  the  profusion  of 
praise  lavisheil  on  him  by  Cicero,  that  he  was  remark- 
able for  the  variety  of  his  attainments,  and  in  point 
of  taste  ranked  far  higher  than  most  of  his  countrymen. 

An  account  is  given  us  of  a Picture,  representing  the 
battle  in  which  he  overcame  the  Carthaginians  and 
Hieru  Ring  of  Sicily,  having  been  placed  in  the  Curia 
HoatUia,  by  Marcus  Valerius  Messala,  in  v.  c.  409. 

Lucius  Hostilius  Mandnus  also,  who  first  made  an 
inroad  into  Carthage,  exposed  a Picture  of  that  assault 
in  the  Forum,  and  used  to  seat  himself  there  to  explain 
it  to  the  People.  L.  Scipio  moreover  pul  up  in  the 
('apitol  a tablet  to  commemorate  his  conquest  in  Aria: 
we  have  no  reasoti  however  to  imagine  that  these  monu- 
ments possessed  any  great  merit  as  works  of  Art.  We 
have  the  testimony  of  Virgil  to  show,  that,  even  in 
his  more  civilized  Age.  these  peaceful  Arts  were  not 
held  in  much  honour  by  the  Roman  People.  Never- 
theless, in  a later  day,  the  Art  of  drawing  seems  to 
have  been  tauglit  to  the  youth  of  hnili  sexes,  and  we 
find  upon  record  the  names  of  many  females  who 
attained  a considerable  degree  of  skill;  Murtia,  the 
daughter  of  Varro,  is  mentioned  in  particular  for  her 
excellence  in  this  line. 
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r«>r»tiog.  Several  Painters  were  resident  at  Rome  during  the 
reiffnn  of  Au^sIuk  and  Tiberius.  Of  these.  Ludtun 
Paifitmof  jji  celebrated  for  the  taste  and  skill  with  which  he 
*^un*A  dec(»ral<*<l,  with  Pointing  in  stucco,  several  apart- 
LudiiM  ^ inctils  in  the  houses  of  wealthy  individuals ; ami, 
as  far  as  we  can  collect  from  Plinv.  to  him  the  Romans 
were  chieHy  indebted  for  the  fanciful  and  fjrrotesque  taste 
with  which  these  ornamental  works  were  conceived. 
Many  specimens  of  this  description  are  to  be  seen  at 
Pompeii,  as  also  in  the  public  Baths  at  Home;  mkI  we 
know  that  from  these  RalTuel,  iii.aAer  days,  drew  the 
ideas  upon  which  hts  arabf*qtie  or  rtn^irmto  style 
was  founded.  Au^^ustus  seems  to  have  been  a con- 
aidemhie  amateur ; it  woa  at  his  command  that  Apelles 
was  employed  in  Paintinf^  at  Rome.  Some  Pictures 
by  Nicias  also  were  placed  in  the  Temples,  and  in 
the  more  coiispiaious  parts  of  the  Forum^  both  by 
AuiniKtus  and  Tiberius.  Of  the  former  we  must  pre- 
sume, that  hr  entered  into  the  pursuit  of  the  Art  with 
all  the  enthusiasm  of  a private  collector  and  nWaoeo;  for 
we  are  informed,  that  the  curious  sketch  which  Apelles 
left  as  a memento  at  the  house  of  Proto^enes,  (as  above 
related.)  was  purchased  for  the  Imperial  Palace.  The 
Kmperors  Nero  and  Hadrian  were  nut  merely  amateurs, 
but  possessed  considerable  practical  skill  in  Painting, 
and  the  latter  in  Sculpture  alMn 

Andenjsixl  TIiuh  wc  have  briefly  noticed  the  irradual  develope- 
ment  of  the  Art  of  Paintinti^.  from  the  days  of  ila  earliest 
Inveiiliou  to  Uie  period  of  the  decliive  of  that,  as  well  as  of 
every  other  -\rt,  under  the  Roman  Kinperors.  We  have 
yet.  however,  u>  speak  of  the  decree  of  excellence  that  it 
had  at  one  time  aUainetl.  With  re^rd  to  the  testimonies 
given  by  authors  who  were  the  contemporaries  of  some 
of  the  above-named  artistH,  they  can  l>c  cunsklered  only 
a.s  speaking  of  their  relative  merit,  that  is.  of  each  indivi- 
dual as  compared  with  other*  of  his  day,  or,  at  the  most, 
with  those  who  had  pr«ceile<i  him;  and  of  course  tlieir 
expressions  fumisli  no  criterion  by  which  we  can  ascer- 
tain the  degree  of  merit  they  might  claim,  when  put  in 
competition  with  the  works  of  the  modern  School.  But 
we  have  some  sf>ecimeiis  of  ancient  Art  open  to  our 
inspection,  it  will  be  said,  and  we  may  form  our  judg- 
ment u|MMi  them  ; still,  however,  there  is  this  difliculty, 
that  we  do  not  know  the  repute  in  which  the  artists  who 
executed  them  were  held  in  their  day.  If,  for  example, 
tJie  Pictures  in  the  Museum  at  Porlici,  taken  from  the 
excavations  at  Pompeii  and  Herculaiteutn,  are  to  be 
regarded  as  specimens  of  the  best  powers  of  the  ancient 
artists,  (though  it  seems  liatdly  fair  to  expect  aomuch 
in  the  embellishments  of  a remote  country  town,)  we  can 
at  once  pronounce  a decisive  opinion  on  tl>e  subject 
They  are  certainly  very  inferior  to  the  pruductions  of 
modern  skill,  with  regard  both  to  colour  and  general 
efl^t ; but  it  must  be  admitted  that  they  have,  at  lea.st 
some  of  the  best  of  them,  a purity  and  elegance  of 
design  such  as  none  but  the  moiit  entiiient  and  most 
illustrious  of  the  modem  iichool  have  ever  attained. 
The  very  elegant  figure  commonly  known  under  the 
name  of  Tht  Dancing  Girl  of  Hrrculanrum^  is  an  ex- 
Exc«U«Dce  ample  of  the  best  taste.  Thr  Sereid  ridinff  on  a Sta 
Montlrr^  {AnlicA.  di  Ercvlano,  ii.  46.)  the  two  sitting 
****"  female  figures  in  the  Picture  representing  the  Salt  of 
f'l/pidr,  (ibid.  3H,)  Tht  tuit  of  Juno  and  Minerva  to 
Venut,  (ibid.  11.)  Atcauiut  and  Uu  Nine  Nympht, 
(ibid.  3,  tav.  13,)  The  Kuropa  wrought  in  Mosaic,  in  the 
Barberiiii  Palace,  and  the  Apollo  giving  a cJutplet  to  a 
Fort,  taken  from  the  Baths  of  Titus,  are  specimens 
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which  may  he  said  to  be  of  the  very  first  merit  in  point  ScKnot 
of  design  ; certainly  nothing  better  than  the  three  first-  of  tke 
named  has  been  produced  in  alter  times,  niitcss  hy  ^h^***^*- 
Ratfael  or  Corregio.  It  is  well  known,  that,  at  the  lime 
of  their  discovery,  certain  andent  firescoes  were  actually 
aUriiMJted  by  some  virtuosi  at  Rome  (strangers  to  their 
hisloT))  to  tho'«  very  masters.  (See  quotation  in  Turo- 
bull.  On  Ancieni  Painting,  p.  4.)  Raphael  Mengs,  too, 
expressly  says  that  he  thinks  the  design  of  the  Ancients 
waa  much  superior  to  that  of  ibe  Minlcms ; '*  because 
among  the  ancient  Paintings  that  I have  seen,  many 
•re  as  well  designed  as  the  best  of  Raphael,  nolwiih- 
sunding  they  were  done  at  Rome  when  the  Grecian 
taste  was  a little  vanished.’’  R.  Mengs,  p.  v.  ch.  Ut.  As 
another  instance  of  beauty  of  design,  we  may  mention 
the  figure  of  the  Girl  playing  on  tlie  harp  in  the  Nozze 
Aldobrandini,  as  they  arc  called,  the  most  valuable  of 
all  the  specimens  of  ancient  Painting  that  have  been 
yet ‘discovered;  it  has  been  frequently  made  use  of 
by  N.  Poussin  in  his  compositions,  as  those  who  are 
acquainted  with  his  works  will  allow.  Not  only 
the  figure  of  the  Harp-player,  but  many  others  in  that 
piece,  poaaesB  inimitable  ease  and  grace  of  attitude.  In 
short,  we  may  declare  that  in  these  figures  we  recognise 
all  that  charm  and  power  of  the  Art  of  desigti.  which  the 
excellence  displayed  by  the  Ancients  in  the  sister  Art  of 
Sculpture  might  have  led  us  to  expect  in  their  Paintings. 

To  this,  however,  we  must  limit  our  eacomiums  upon  the 
Ancient  School. 

It  is  evident  from  the  still  remaining  bright  colours,  Defect  ot 
scarlet,  yellow,  Ac.,  which  are  seen  on  the  walls  of  the  «>l®ariBf 
apartments  at  Pompeii,  that  the  colouring  matter  in  gene- 
ra, as  used  by  the  Ancients,  has  lost  little  or  nothing  of  its 
original  freshness  and  vigour.  Yet  there  is  no  science 
discoverable  in  their  principles  of  colouring,  as  applied 
to  their  belter  Pictures ; no  richness  of  tint,  no  fulness 
of  colour  is  attempted  to  be  displayed  ; they  have  the 
harmony  arising  from  universal  meagreness  and  lowness 
of  tone,  but  that  is  all.  It  is  fair  to  add,  perhaps 
that  real  excellence  in  that  line  was  scarcely  attainable, 
until  the  invention  of  Oil  Painting  furnii^ed  newer  and 
more  promising  methods  of  producing  picturesque  effect. 

As  to  the  secret  of  Oil  Painlitig,  we  are  sure  they  were  Oib  itn. 
not  in  poasession  of  it,  from  the  story  related  on  the  sub-  knows, 
ject  of  Uie  Picture  of  BaevAus  and  Ariadne  by  Aristides 
the  Theban;  for  Uiis  Picture  was  carried  to  Rome  and 
placed  in  the  Temple  of  Ceres,  and  M.  Junius  the  Pretor 
having  ordered  it  to  be  cleaned,  previous  to  the  com- 
mencement of  the  Ludi  ApoUinara^  all  its  beauty  was 
destroyed  by  the  application  of  water. 

Sir  Joshua  Reynolds,  in  his  comment  on  Dufresnoy’s  OfMoion  et 
Art  of  Painting,  makes  the  following  remarks  on  the 
slate  of  ancient  Art,  which  are  worthy  of  notice  as  * 
coming  from  w great  a master.  *‘\\hat  disposes  me  C4ikiana((. 
to  think  higher  of  this  colouring  than  any  remains 
of  ancient  Painting  will  warrant,  is  the  account 
which  Pliny  pcives  of  the  mode  of  operation  used  by 
Apelles ; that  over  his  finished  Pictures  he  spread  a 
transparent,  liquid-like  ink,  of  which  the  efiect  was  to 
give  brilliancy,  and  at  the  same  time  to  lower  the  too 
great  glare  of  the  colour.  ' Quod  ahroluid  operd 
alramtnio  lUinehat  ila  imui,  nt  id  ipeum  rrptreuMru 
daritaltM  colonim  exciiaret ; et  rum  raUone  mogAd,  ne 
colorvm  clariiat  oevtorum  ae  •m  o^enderet.*  This 
passage,  though  it  may  |)Oi«irib]y  perpilex  tlie  Critics,  is 
a true  and  an  artiin-likc  description  of  the  etfect  nt 
glazing  or  scumbling  i >>uch  as  was  practised  by  iitiao 
J p 
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snd  tlie  rest  of  the  Venetian  Painters.  This  cttslom. 
or  mode  of  operation,  implies  at  least  a true  taste  of 
tlial  in  which  the  excellence  of  colmirini;  consists; 
which  does  not  proceed  from  finf  colours,  hut  irut 
colours ; from  hreakin^f  down  to  a deep-toned  bright* 
neiis  thime  line  colours  which  would  otherwise  appear 
t»»o  raw.  Perhaps  the  manner  in  which  Correg^io  prac- 
tised (he  art  uf  g:{a4in^  was  still  more  like  that  of 
Apelles,  whidi  was  only  perce]ttiblc  to  those  who 
iookeil  close  to  the  Picture,  ad  fmrnnm  intuenti  demum 
apparrret ; whereas  in  'Utian,  and  stilt  mure  in  Bas- 
sanu,  and  others  his  Imitators,  it  was  apparent  on  the 
slightest  inspection.  Artists  who  may  nut  approve  of 
{riazintr.  must  still  acknowledge  that  this  practice  is  not 
that  of  ignorance.** 

Periiaps  it  is  hardly  fair  to  argue  in  favour  uf  the 
iTenera)  state  of  the  Art,  as  Sir  Joshua  has  done  here, 
from  a practice  which  Pliny  states  to  have  been  a secret 
of  Apelles  alone,  and  known  to  no  other  arttM  ; and 
there  may,  after  all,  be  nothing  more  meant  by  the  pas- 
sage. than  (hat  he  used  a thin,  transparent  liquor,  which 
he  H{>read  over  the  surface  of  his  i^intings,  in  order  to 
give  them  that  depth  of  colour  and  general  appearance 
of  hannony,  which  such  a process  would  naturally 
impart  to  a piece  of  dry  colouring.  Carlo  Dati,  indeed, 
in  his  Treatise  DfUa  PiHura  .^n^tco,  translates  the 
worti  a^ramcAhmi.  with  a reference  to  this  very  passage 
of  Pliny,  simply  as  vaniish  ; and  it  is  obvious  that  the 
u.ve  of  a simple  varnish  would  produce  all  that  eftect 
which  Pliny  describes;  it  would  unite  the  cleames*  of 
the  colours,  as  welt  as  destroy  their  hardness.  A varnish, 
indeed,  which  gave  greater  transparency  than  had  ever 
been  produced  by  the  encawiic  style  of  working. 

Rut  we  may  assume,  fairly,  from  the  state  of  criticism 
exhibited  in  the  writings  of  Philoeiratiis,  Pliny,  or 
(Juinctilian.  or  indeed  any  of  the  best  informed  ancient 
writers,  that  m»  great  power  wan  poeseHsed  by  any  of 
their  Painters  in  the  more  artificial  parts  of  the  study. 
Unless  we  consider  this  passage  of  Pliny  in  the  way  in 
which  Reynolds  does,  (which  seems  rather  an  over- 
strained interpretation.)  there  is  nothing  in  any  of  their 
remarks  which  would  lead  us  to  suppose,  that  the 
delicacies  and  higher  refinements  of  the  Art  were  at 
that  time  known.  Nothing  can  be  more  nnartist-like 
than  the  general  ideas  expressed  by  these  writers,  and 
nothing  lens  profound  than  their  obaervationa.  They 
labour,  like  modem  Commentators  on  the  Classics,  to 
display  their  own  ideas  rather  than  to  illustrate  the 
idea-t  of  the  author  on  whom  they  are  employed,  and 
present  us  with  conceptions  which  could  have  originated 
only  with  themselves.  The  very  course  and  line  of 
iheir  critical  remarks  is  faulty;  and  as  they  were,  no 
doulit,  persons  the  best  informed  of  their  day,  we  must 
presume  their  ignorance  was  the  natural  result  of  the 
real  imperf^ion  of  the  state  of  the  Art.  . 

The  works  of  Winkelmanu,  On  Aneieni  Painting,  and 
Junius,  De  Pteturd  Feim/m,  are  too  well  known  to 
need  mention  here.  In  Turnbull,  OnAnrient  Painting, 
much  matter  and  several  plates  are  given,  illustrative 
of  the  imperfection  of  the  Ancients  in  this  department. 
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HISTORY  OF  MODERN  ART.  v — 

As  in  ancient  times  the  Italians  drew  all  tbeir  stores  of  Demed 
Art  from  Greece,  so  we  find  even  as  late  as  the  Xlth  >rum 
and  Xllth  centuries,  which  are  times  comparatively 
modem,  that  all  the  best  Painters  came  from  that 
country.  There  are,  iudeed,  some  specimens  of  the 
works  of  native  artists  of  that  period  still  iu  exis. 
tenee,  such  as  the . Paintings  in  the  Crvpt  uf  the 
Cathedral  at  Aquileia,  at  St.  Primerarvo,  at  Fiesnle, 
and  in  St,  Brigio  at  Orvieto ; but,  still,  the  chief  artists 
of  any  rejwU  (for  we  cannot  say  ihU)  were  natives 
of  Greece,  who  were  almost  invariaUy  employed  not 
only  in  Painting,  but  in  Sculpture  and  Architecture,— 

In  short,  in  all  that  passes  under  the  name  of  the  ArU  of 
daign.  Whether  in  these  times  there  were  not  some 
examples  of  native  talent  in  Italy,  has  been  made  a mat- 
ter indeed  of  question ; aoroe  perhaps  there  were ; but  tiie 
point  in  debate  is  of  very  little  moment ; greater  admira- 
tion is  due  to  the  production  of  excellent  works,  than  of 
those  the  merit  of  which  lies  only  in  their  antiquity ; and 
here  the  ease  is  clear,  the  modern  Italians  owe  none 
of  that  skill  and  power  which  distinguislied  the  Age  of 
the  revival  of  the  Art  to  any  foreign  quarter,  but  they 
drew  it  wholly  from  the  resources  of  native  genius, 
and  from  exertions  both  excited  and  rewarded  by 
themselves.  The  Greek  artists,  it  is  true,  were  driven 
in  abundance  to  Italy,  as  the  Mahometan  power  began 
to  encroach  upon  the  countries  wherein  they  had  lived, 
and  they  brought  with  them  the  mechanism  of  their  Art : 
but  this  is  all  that  can  be  said  ; the  Aral  Painters  whose 
names  deserve  a place  in  History  were  Italians  bom. 

First  we  must  menijon  the  names  of  Ctmabur  and  Cinat'u* 
GioUo,  both  Tuscans,  who  probably  studied  under  the  ••eJ  Giuito. 
Greek  artists,  but  enlarged  the  principles  of  Art,  and  car- 
ried on  their  labourn  with  a new  and  bolder  aim  than 
their  masters  ; and  having  succeeded  in  forming  a new 
style,  travelled  throughout  many  parts  of  Italy,  and 
diaseminated  their  knowledge  in  every  direction,  layimr 
the  foundation  of  that  fame  which  the  several  Italian 
Schools  in  time  acquired.  Cimabue  died  in  1300, 

Giotto  in  1336. 

Towards  the  cloee  of  the  Xlllth  century  the  then  Cetrett-fv  of 
powerful  Republic  of  Pisa  designed  a splendid  cemetery, 
in  which  were  to  be  entombed  the  moat  illustrious  of  her 
cidzens.  It  was  named  the  Camfto  Santo.  The  super- 
etitions  of  the  day  led  them  to  import  earth  from  the 
Holy  Land  tor  the  reception  of  the  dead,  and  a spacious 
cloister  was  raised  around  this  sacred  ground,  in  deco- 
rating the  walls  of  which  the  most  distinguished  artists 
of  Italy  were  employed.  First  GioUo  and  Bufalmacto 
commenced  this  work,  then  the  two  Or^agni,  Jiaurati. 

5tmon  Memtni,  Antonio  Veneziano,  and  SpintUo  ; and 
in  the  following  century  we  And  the  works  of  Hennoizo 
GoztoU  added  to  the  number.  This  last  displayed 
great  originality  of  mind  ; and  the  grace  and  expres- 
sion of  his  Agures,  which  were  designed  afters  man- 
ner hitherto  unknown,  show  him  to  have  been  the 
greatest  regenerator  of  the  modern  Art  of  design. 

These  Paintings,  which  were  all  executed  in  stucco,  are 
yet  remaining  in  the  Campo  Santo,  though  they  may  be 
better  known  to  the  world  by  the  engravings  of  Laaitiio, 
an  artist  of  Pisa,  which  possess  considerable  interest, 
from  the  proof  they  give  of  the  comparatively  advanced 
slate  of  Art  in  Italy,  at  a time  when  its  inhabilauta  wen 


Digitized  by  Google 


P A I N T I N G. 


■in 


P4.i*Un{.  tn  uninformed  and  uncultivated  in  other  branchea  of 
study.  Still,  ue  arc  not  to  supi>otte  that  the  Art  x^urted 
at  once  to  perfection,  or  that  (howrever  auperior  lf»  the 
contemporary  exertions  of  artists  in  any  other  part  of 
Kurope)  these  Paitiiinp^s  bore  uny  proportion  to  those 
glorious  dcftif^ta  nf  a succeeding^  Age.  which  now  form 
the  chief  boast  of  the  country.  The  following  are  the 
remarks  of  a man  of  sense  arul  observation,  and  show 
us  the  ede  t these  Pictures  produced  on  a mind  not 
learned  in  the  Art,  but  still  capalde  of  funning  a correct 
judgment  of  wluti  was  presented  to  iU  view.  *'  They 
(die  artists  employed  in  the  Ca/npo  Sunto)  betray  a 
thin,  timid,  ill-fed  pencil ; they  present  corpsea  rather 
than  men,  sticks  rather  than  trees,  inflexible  forms,  flat 
^ surfaceis,  long  extremities,  raw  tiiiU,  any  thing  but  Na« 

ture.  As  you  follow  the  chronology  of  the  wall,  you 
catch  perspective  entering  into  the  Pictures,  deepening 
the  backj^und,  and  then  adjusting  the  groups  to  the 
plans.  You  see  the  human  figures  first  straight,  or 
rather  stretched,  then  foreshortened,  then  enlarged: 
rounded,  salient,  fme,  various,  expressive.  Throughout 
this  sacred  ground  Painting  preserves  the  austerity  of 
the  Tuscan  School : she  rises  sometimes  to  its  energy 
aud  moveroenu  she  is  nowhere  sparing  of  figures,  and 
has  produced  much  of  the  singular,  the  terrible,  the 
impressive ; — but  nothing  that  is  truly  excellent.*’  For- 
sylh'.s /hz/y,  p.  IS. 

XIVtfa  cen-  In  the  next  Age  we  see  great  advance  made  in  the 
Art  by  contemporary  men  of  talents  of  a still  higher 
order,  and  who  seem  to  have  mutually  elicited  fire  from 
each  othe/s  minds  improving  the  general  knowledge 
of  the  profession,  and  advancing  its  common  interests 
by  their  honourable  emulation  and  rivalry  Such  were 
Ohiriandaio,  Paolo  Uccelio,  AfosMiccto,  Pilippi  Lippis 
Ac.  It  was  at  this  period  that  the  study  was  first  culti- 
vated in  a scientific  form,  and  Ghirlandaio  greatly 
Improved  the  |)rinciples  of  Painting.  His  figures 
being  grouped,  and  their  draperies  distinguished  by 
just  gradations,  he  contrived  to  give  an  air  of  depth 
in  his  works,  such  as  had  not  yet  been  seen.  These 
men  flouriahed  in  Tuscany,  chiefly  indeed  in  Florence ; 
but  we  are  not  to  suppose  from  that  circumMtance,  that 
(hat  city  was  the  only  School  of  Art,  or  that  the  seeds  of 
taste  sown  by  Cimatme  and  Giotto  bad  borne  fruit  in  no 
other  quarter.  Rome  boasted  a great  master  in  her  Pit- 
Iro  Pentgino  ; Venice  had  her  Jacopo  and  GtntiU  Bel- 
lini; Padua  her  Andrea  Mantegna  ; Bologna  her  Pran- 
ceaco  Prancia  ; all  of  whom,  in  their  several  lines,  added 
to  the  gradually  accumulating  knowledge  of  the  times. 
It  is  difficult  for  us  to  attempt  to  give  an  idea  of  the 
true  nature  of  any  style  of  Painting,  by  verbal  expres- 
sions alone  ; but  those  who  are  familiar  with  the  works 
of  these  quaUrx>cenUtti,  as  they  are  called,  will  recog- 
nise in  them  a strict  and  accurate  portraiture  of  Nature, 
unembarrassed  by  any  want  of  power  in  Drawing,  and 
free  from  the  seeming  a^ctation  of  men  who  are  unable 
to  compass  their  thoughts.  They  are  chiefly  to  be  dis- 
tinguished from  the  works  of  the  following  Age.  by 
the  absence  of  that  eniM>biing  of  expremion  whicli  re- 
sulted from  the  study  of  the  antiq^ie,  and  the  deficiency 
of  that  power  of  selection  amongst  the  various  works 
of  Nature,  which  admitted  only  the  most  excellent  and 
most  perfect  forms  as  fit  to  be  psinled.  The  figures  of 
these  quailrocentuii  are  generally  meagre,  or,  at  least, 
thin : as  if  they  thought  themselves  unable  to  express 
grace,  or  to  accomplish  any  expression  otherwise  than  by 
adhering  to  the  mode  which  gave  au  opportunity  of 


showing  their  changes  and  v’arialions  in  anatomical  de-  riorcniioc 
(ail.  These  remarks  apply  to  all  the  Painters  of  that 
day  iudiscrimiiiaiely,  whether  of  Florence,  Venke,  or 
Home,  &c. 

Ill  the  following  Age,  that  is  in  the  XV'ih  century,  XVthceo- 
aro^e  ^ficharl  Angelo^  Rajfael,  Tilian,  and  Corregio  ; t«ry. 
and  upon  their  principles  uud  their  works  were  formed 
the  chief  styles  of  Painting  which  distinguUh  to  this  day 
the  sevend  Italian  Schools;  works  which  displayed  a 
degree  of  vigour  unknown  cither  before  or  since,  and 
fascinated  us  with  an  approach  to  perfection  that  has 
been  the  admiration  of  every  Age.  From  this  [>eriud 
therefore  we  must  follow  the  History  of  Art  separately 
in  the  several  States  of  Italy,  rather  than  attempt  to 
combine  that  of  all  the  Schools  into  one  view. 

Florentine  School. 

A History  of  a School  of  Painting  is  a narrative  of 
the  ditferenl  Painters,  and  diflereot  styles  or  manners  in 
Pointing,  which  have  obtained  successively  in  any  par- 
ticular Slate  or  city.  And  we  shall  limit  our  inquiries 
to  this  point  only.  The  Florentiue  School  stands 
first  iu  the  catalogue,  as  mudi  on  account  of  its  claim 
to  antiquity  of  origin,  as  of  the  splendour  it  derives 
from  the  peculiar  greatness  of  style  which  characterisea 
the  works  of  its  chief  prolcssurs.  For  this  it  is  indebted 
chiefly  to  the  transcendant  genius  of  the  great  boast  of 
Florence,  Michael  Angelo  Buonaroti.  Tliat  we  may 
not,  however,  be  cjuried  too  far  away  from  the  truth  by 
(he  faocinations  oi  this  celebrated  name,  it  is  necessary 
to  premise,  that  a certain  degree  of  greatness  of  manner 
had  already  begun  to  distinguish  the  works  of  one 
who,  though  contemporary,  was  much  his  senior  in 
point  of  age,  namely,  Leonardo  da  yincL  This  artist  {.c,nv>}o 
worked  slowly,  and  finished  his  Pictures  in  the  most  is  Viaci. 
laborious  style,  yet  be  never  lost  sight  of  that  nobleness 
and  freedom  boUi  of  conception  and  style  which  elevate 
and  dignify  the  Art.  In  the  Picture  of  Donna  Liaa, 
now  in  the  Louvre  at  Paris,  we  see  an  example  of  Ins 
industry ; for  he  was  empioye^l,  it  is  said,  during  four 
years  in  painting  iL  And  from  the  Painting  of  the  Loitf 
Supper,  of  wlucb  a splendid  copy  by  his  scholar. 

Aforco  da  Oggione,  is  now  in  the  poasession  of  the  Royal 
Academy,  we  may  learn,  better  than  any  words  can  in- 
form us,  how  great  were  the  merits  oi  tms  master.  He 
lefr  Florence,  it  seems,  for  Milan,  as  early  as  the  year 
1499;  and  we  may  consider  him,  in  regard  to  Schools 
of  Art,  as  having  exerted  still  more  influence  on  the 
general  taste  and  fashion  of  the  artists  of  that  dty  than 
of  those  of  Florence. 

The  fir^t  occaaion  on  which  MuAael  Angelo  exhibited 
his  talents  in  this  department  of  Art,  was  in  a spirited  AnroUdtito- 
representation  of  the  Bailie  of  Pita,  nith  which,  al-  iwroti. 
though  a young  man,  be  was  employed  to  decorate  the 
Hall  of  the  Council  at  Florence,  jointly  witli  Leonardo 
da  Vinci,  who  was  then  in  the  zenith  of  his  fame.  .A 
copy  of  this  work,  said  to  be  from  (he  hand  of  his  scho- 
lar Vasari,  is  preserved  ad  Uolkham,  in  Norfolk,  the  seat 
of  Mr.  Coke.  The  great  sensation,  however,  (hat  was 
excited  by  this,  as  well  as  his  inimitable  works  ns  a 
Sculptor,  caused  him  to  receive  a call  to  Rome  during 
the  reign  of  Julius  II.,  in  the  year  1504,  where 
he  soon  attained  the  highest  eminence,  and  displayed 
the  most  gigantic  powers  of  genius  that  had  yet  b^n 
known  (u  the  world.  The  ceiling  of  the  Sistine  Chapel, 
and  the  Day  of  Judgment,  as  also  the  Sloning  ofSU 
phen,  aud  the  Comceruon  of  St.  Peml,  in  (be  Pauline 
3 F 9 
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Plialieir.  Chape),  as  works  of  the  petH:il ; and  the  PiriA  in  St, 
” ^ ' Peter’s,  and  the  Monument  of  Pope  Julius  in  St.  Pietro 

in  Vincoli,  in  sculpture,  tufhcicntJy  attest  the  powers  of 
this  wonderful  man. 

**  The  fii^res  of  M.  An^lo  are  less  Classical  and 
studied  in  their  form  than  those  of  Ralfael,  and  thoufi^ 
filled  with  equal,  or  perhaps  sometimes  superior  force  of 
expression,  are  jet  more  uaUira).  NeTerthelesa,  to  call 
(hem  purely  natural,  would  be  to  give  a poor  idea  of  his 
excellence ; it  is  seldom  in  Nature  that  we  see  person* 
ages  who  move  as  bis  figures  seem  to  dn : there  is  a 
species  of  intemal  intelligenoe  exhibited  by  their  external 
attitude,  that  few  persons  in  common  life  appear  to 
possess,  and  there  is  a degree  of  Impresstvenesa  in  thdr 
air,  that  arrests  and  fearfully  rivets  the  atleutioD.'* 
(James’s  ItaJian  Schools^  p.  1 11.) 

As  to  specimens  of  his  style  in  Painting,  there  are 
few  works  in  existence  beyond  those  above  mentioned 
which  can  be  authenticate  a.s  genuine;  but  in  the 
HhpupiU.  worksof  his  best  pupils  and  imitators,  such  as  iVUrgrino 
Tibaidi,  Stbiulian  dfl  Piom^o.  and  Daniel  di  f'o^/rrra, 
we  may  trace  the  elements  of  what  the  Italians  justly 
name  ii  frande  gvsfo.  Michael  Angelo  is  said  to 
have  furnished  the  design  of  the  TaJtinjf  dotrn  fAe 
Body  of  OUT  Saviour  from  the  Crrm,  which  was  |>ainted 
by  Daniel  di  Volterra  for  the  Church  of  the  Trinilk  di 
Monte  at  Rome ; the  engraving  of  which  by  Dorigny 
may  be  quoted  as  a specimen  with  which  the  Tramon- 
tsnes  are  generally  familiar;  while  we  have,  in  the  in- 
valuable ^clure  by  Sebastian  del  Piombo,  in  our 
National  Gallery,  a still  more  tangible  illustration  of 
the  force  of  conception,  and  dignity  of  manner,  in- 
herited by  the  pupils  of  this  great  master. 

We  are  not,  however,  to  suppose  that  he  was  the  only 
Painter  of  eminence  at  that  day  at  Florence ; we  have 
mentioned  the  name  of  Da  Vinci,  and  we  may  also 
add  those  of  two  other  Painters,  scarcely  inferior  to 
jharfnia.  him.  Fra.  Bariolonuo  di  S.  Marco,  and  Andrea  Fan- 
tiiroiiiij.  nuchi,  called,  from  his  father's  profession  of  tailor, 
<1*1  * both  of  whom  had  Schools  of  Painl- 

Sano  numerous  followers,  at  Florence.  Of  the 

former,  there  are  but  few  specimens  in  England  whicli 
can  give  a fair  idea  of  the  noble  simplicity  of  his 
composition.  They  are  formed  of  few  figures,  seldom 
more  than  three,  and  mostly  of  a size  larger  than 
Nature. 

Andrea  del  Sarto  added  another  grace  to  the  Floren- 
tine manner ; his  works  partake,  ii^ecd,  in  every  way, 
of  what  is  called  greatness  in  point  of  style,  but  it  is 
combined  with  a certain  suavity  and  gracefulness,  which 
infinitely  heightens  the  pleasure  we  receive  in  their  con- 
templation. As  far  as  he  was  an  imitator  the  manner 
of  M.  Angelo,  he  will  be  observed  to  have  caught  the 
feeling  which  that  master  showed  in  some  of  his  earlier 
works  in  marble ; that  of  the  Piei4,  for  instance,  in  St. 
Peter’s  at  Rome,  or  that  more  subdued  conception  of 
the  beauty  of  form,  which  may  be  discovered  in  the 
Picture  of  the  Oration  of  Eve,  in  the  ceiling  of  the 
Sistine  Chape),  and  in  some  other  of  the  comparlmenls. 
His  mind  was  naturally  averse  to  that  terrible  sublimity 
of  ideal  Nature,  with  which,  in  later  years,  the  mind  of 
Michael  Angelo  seems  to  have  been  absorbed.  The 
finest  Painting  of  Andrea  del  Sarto  is  the  Madonna  del 
Sacco,  us  it  is  called,  in  the  cloister  of  the  Annunzialo 
at  Florence,  an  engraving  of  which  is  published  by 
\ otpato.  W«  have  a few  Paintings  of  this  master  in 
Eni^luud;  but  thoae  who  have  seen  only  hia  early 


Pictures  can  form  no  conception  of  the  grreater  talents  Florvaci;* 
which  were  developed  by  him  in  his  works  in  freitoo.  Sdiowi. 

Towards  the  middle  of  the  With  century  there 
arose  among  the  Florentine  artists  a style  which  was  jV 
rather  imitative  of  the  more  unessential  pecruliarities  of 
Michael  Angelo,  than  of  his  dignity  and  force;  there 
is  a certain  heaviness,  and  empty  ambitiousneas  of 
design,  in  the  works  of  his  scholars  and  imitators  in 
general,  but  still  we  trace  the  remains  of  that  noble 
spirit  with  which  this  great  man  inspired  the  Florentine 
artifiu.  Of  these  we  may  make  mention  of  Giorgio 
Fasari,  the  Historian  of  the  Florentine  School,  who  was 
much  employed  by  the  Pope  at  Koine,  as  well  as  by  the 
House  of  Medici  at  Florence;  Eaziaro  Fatari,  his 
brother;  Manrilo  FenuAi,  who  also  settled  at  Rome;  * 

Aowi,  or  (as  he  was  called  from  the  name  of  his  patron) 

Roui  dei  Sidviali ; Marev  da  Pino,  who  Kved  chiefly  at 
Sienna;  Jacoptj  Corvrei,  (aluu  Pontormo,)  of  whom 
Michael  Angelo  is  said  to  have  prognosticated  greater 
talents  Uian  he  ever  lived  to  display ; RAidoffo  (ihir- 
landaio,  descendant  of  the  master  of  Michael  Angelo  ; 
and  Picnao  dei  Faga,  a native  Tuscan,  who  Ixrcnme 
the  pupil  of  Raflael.  We  see  the  remains  of  Micliae* 

Angelo's  style  kept  up,  though  in  a still  lower  state  of 
degradation,  in  the  works  of  the  pupils  of  these  men. 
such  as  were  Angiolo  HrominOf  Jacopo  dd  Conte, 
Aleuandro  AUori,  Zuccaro,  Ac. 

With  regard  to  culourin;r,  we  cannot  trace  many 
symptoms  of  improvement  until  the  days  of  Cigoli  and 
Pogoni,  about  the  end  of  the  With  century.  Cigoli 
was  a Poet  as  well  as  a Painter  and  Musician,  and 
certainly  succeeded  in  introducing  a greater  aofinera 
of  manner,  and  higher  brilliancy  of  colouring,  than 
the  Florentines  had  hitherto  been  accustomed  to  see. 

We  may  say.  indeed,  that  this  taste  accorded  better  witli 
the  feelings  of  the  Age  in  regard  to  these  matters,  at 
a time  when  the  6on^«f*Ukc  Paintings  of  Baroccio  were 
generally  rising  into  fashion  tliroughuut  Itajy.  It  wa»i 
then  that  colouring,  not  expression,  became  the  chief 
object  of  the  Artist. 

Great  skill  with  regard  to  the  management  of  colour  Carlo  iialcc 
appears  in  the  works  of  another  m.*viler  of  that  day, 
namely,  Carlo  Voice,  who  attaiiieii  high  reputation, 
and  had.  like  other  gpreat  artists,  his  scholars  and 
imitators,  'rbere  was  now  no  longer  a demand  for 
large  Paintings  as  formerly  in  fresco,  by  means  of  which 
the  Heroic  style  of  Painting,  if  it  may  be  bo  called,  had 
been  created  and  fostered  from  its  birth  ; they  were  easel 
Pictures  that  were  chiefly  sought  alter  by  the  wealthy. 

Yet  FraneijrAini,  Jacopo  Empoii,  Giovanni  di  S.  Gio- 
eannt,  who  belong  to  this  periiNl,  are  respectable  names 
even  among  tbe  Painters  of  large  works,  or  operr  di 
macAina,  as  they  ore  called. 

After  llie  middle  of  the  Wlllh  century  a rich  and  XVlIth 
harmonious  style  of  colouring,  and  the  more  pleasing  crsiurv. 
graces  of  Art,  were  brought  more  and  more  into  fas:. ion. 

Pietro  da  Cortona,  who  came  to  Florence  fn>m  that  city,  ptua 
which  gives  him  his  name,  was  engaged  in  the  decoration  Cortoi.^. 
of  the  Piui  Palace ; and  this  public  employment  alone  w as 
enough  to  give  currency  to  the  style  which  he  i ntroduced  at 
Florence.  Of  succeeding  Florentines,  none  alUiued  more 
celebrity  than  Oto.  Bat.  Cipriani,  a name  well  known  in  Cipriam. 
England,  both  by  his  Pictures  aud  Uie  engravings  made 
after  them  ; elegance  and  beauty  are  their  cliief  charac- 
teristics, and  we  see  nothing  of  the  original  greatness  of 
manner  that  once  so  proudly  distinguished  Uiis  Sdiool.  AcsJ*mv  <>i 
The  preseut  Academy  of  Florence  otfen  no  remarkable 
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p4.irt)Bff.  diKtinction^  of  style  and  manner  ; but  iu  profeasor*  are 
fully  equal  to  those  of  Rome  or  Bologna,  or  Venice,  and 
conceive  their  designs  in  that  dramatic  fashion  which 
may  be  said  now  to  be  common  in  all  parts  of  Kurope. 

A very  interesting  Historical  collection  of  Pictures,  illus- 
trating the  different  masters  of  Florence,  and  all  the 
glories  of  their  line,  is  presenred  in  their  establishment 
in  that  city. 

Roman  School. 

The  Roman  School  compriaea  an  extensive  variety  of 
styles,  as  all  the  Painters  of  eminence,  from  all  parts  of 
iuly,  were  attracted  in  wiccession  by  Papal  patronage 
to  the  Eternal  City.  But  the  Roman  manner,  properly 
iUffael.  so  called,  is  that  of  Rafael  and  his  followers.  With  him, 
therefore,  we  commence  its  history. 

Rafaello  Sansio  da  Urhino  was  bom  in  the  year 
1488  ; he  first  studied  Painting  under  his  father,  Sanzio, 
a tolerable  artist,  a specimen  of  whose  style  is  still  pre- 
served, for  the  Inspection  of  the  curioua,  in  the  Brera  at 
Milan.  He  next  was  placed  under  the  tuition  of  an 
artist  of  great  merit,  Pietro  Perugiiio,  but  he  aoon  ex- 
celled his  master ; Pietro,  indeed,  only  sought  to  * 
true  and  faithful  copy  of  Nature  as  she  presented  ber- 
aelf;  while  the  ardent  genius  of  his  pupil  aimed  at  a 
•lylc  drawn  from  the  observation  and  selection  of  her 
excellencies  only.  Leaving  Perugino,  Ra^l  paid 
a visit  to  Florence,  where  the  first  objects  that 
attracted  his  attention  were  the  works  of  Maasaccio, 
in  the  Church  del  Carmine;  from  these  he  began 
to  acquire  a little  of  that  taste  fur  the  antique,  which 
aRerwards  so  much  distinguished  his  character:  and 
here  il  is,  says  Mengs,  we  find  him  **  laying  a.side 
the  style  of  broken  and  short  ffilds  of  his  late  master.'* 
In  a second  visit  to  Florence,  he  seems  to  have  been 
greatly  taken  with  admiration  of  the  style  of  Michael 
Angelo ; and  the  new  insight  into  the  nature  of  bis 
Art.  which  he  derive<l  from  ihe  view  of  that  great  mas- 
ters works,  Uught  him  how  iiecrvsary  it  was  to  abandon 
that  mechanical  manner  which  had  distinguished  all  the 
artist.s  of  the  last  Age.  He  is  suppose*!  also  to  have 
gaitied  great  sdvanUge  as  to  his  views  in  Painting,  from 
the  acquainUnce  which  he  then  formed  with  the  cele- 
brated Fra.  Bartolomeo  di  S.  Marco. 

**  Being  returned  to  Crbino  he  soon  made  known  his 
progress,  and  discovered  his  new  taste  in  a Painting  of  the 
l^epontion  of  our  Lord,  painted  in  a Chapel.  He  was 
intited  on  that  account  by  his  uncle,  Bramante,  to  go  to 
Rome,  where  he  was  commissioned  to  paint  in  the  new 
apartment,  called  Di  Borgia,  or  Della  Segnaiura.  He 
there  began  (according  to  diflerent  writers)  by  the  four 
circles  of  Uie  ceiling,  in  which  he  still  preserved,  as  is 
very  observable,  much  of  the  style  of  Father  Bartholo- 
mew. This,  however,  pleased  so  much,  that  the  PoniitT 
ortlered  the  Paintings  of  the  other  Paintcni  who  had 
painted  upon  the  walls  to  be  cancelled,  not  being  able 
to  reigti  in  competition  with  Raffkel.  He  began, 
therefore,  to  paint  one  of  the  walls,  representing  the 
meeting  of  the  Doctors  of  the  Church,  or.  as  it  is  gene- 
rally calle<i.  the  Puinling  of  Theology,  with  the  Trinity 
above,  and  with  the  Patriarchs  intermixed  with  other 
Saints  and  Angels.  The  time  in  which  be  lived,  and  the 
little  experience  of  his  age,  which  could  not  be  more 
than  twenty-five  years,  made  him  renew  the  ideas  of 
Perugino,  from  whence  he  drew  the  rays  of  light  in 
gold  relief,  aod  there  strung  Angels  and  Cherubims, 
with  other  similar  extraragandes.  All  the  parts  of  that 


Painting  are  done  with  the  highest  atleiifion,  and  one  R4i»n*ft 
sees  that  he  began  with  the  right  side,  and  tenninati*d 
by  the  oppoHite.  The  parts  which  are  lowanN  the  first 
side,  one  observes  to  he  dry,  painted  therefore  with  dili- 
gence, and  well  impasted  with  colours ; scarce  any  thing 
is  retouched,  and  it  is  there  one  diHcover<4  the  lioue  of 
Father  Bartholomew.  One  sees  that  all  the  parts  are 
taken  from  Nature  ; that  is,  copied  Imm  de^ipis  done 
from  Nature;  but  the  more  the  work  advances  the 
more  one  beholds  the  successive  progress  of  his  good 
style,  and  one  discovers  also  that,  surmounting  every 
timidity,  he  worked  with  more  liberty.’*  Raphael 
Mengs,  Hmutrk*  on  the  Style  of  Raphael. 

These  remarks  are  valuable.,  a.s  coming  from  one  who 
was  himself  a very  disiingtiished  Painter,  and  one  the 
greater  part  of  wliose  early  years  had  been  consumed  in 
constant  and  unremitting  study  of  these  works,  so  that 
no  writer  could  be  more  competent  to  give  an  opinion 
upon  them.  The  father  of  R.  Mengs,  indeed,  is  said  to 
have  obliged  him  to  copy  some  of  the  lectures  by  Ralfuel 
in  the  Vatican,  no  less  than  twenty  several  limes.  We 
must  here  observe,  and  the  observation  will  be  easily 
allowed  by  all  who  are  familiar  with  Volpato's  engrav- 
ings of  these  subjects,  that  the  Borgo  Incendiato  dis- 
plays some  little  approximation  to  the  style  of  compo- 
sition and  design  before  mentioned,  as  peculiar  to  the 
Florentine  School,  and  the  imitators  of  Michael  Angelo ' 
but  in  the  rest  of  the  noble  works  which  sdom  the 
Stanze  di  Raffaeilo,  we  trace  the  gradual  formation  and 
introduction  of  (hat  new  and  peculiar  style,  which  was 
from  this  day  to  become  the  pattern  n(  the  Homan 
School.  Perhaps  the  School  of  Athene,  in  fresco,  and 
the  canvass  lecture  of  the  Tramfiguration,  may  be 
quoted  amongst  (he  most  illustrious  and  most  p^ect 
specimens : but  in  every  figure  that  comes  from  the 
hand  of  Raffacl,  we  mark  that  happy  combination 
of  grace  and  expression  with  dignity  of  form  and 
manner,  which  has  raised  him  to  a reputation  un- 
equalled by  any  succeeding  master.  The  Carloont  are 
familiar  to  all  people  in  England,  and  alTurd  us  an 
admirable  idea  of  the  true  Roman  manner  of  design. 

Rafiael  was  assisted  in  his  fresco  Painting  in  the 
Vatican  by  a numerous  band  of  scholars  and  followers; 
they  executed,  indeed,  from  his  designs,  the  greater 
part  of  the  works  which  boast  his  name.  Ratfael  ind 
his  style  now  became  the  fashion  of  the  day.  though 
in  some  sort  a rivalry  existed  between  him  and  the  still 
greater  Michael  Angelo;  and  sometimes  a good  deal 
of  acrimony  was  displayed  by  their  respective  partisans. 

But  all  this  tended  to  the  general  advancement  of  the 
Art ; for  upon  the  capture  of  Rome  by  (he  troops  of  the 
Emperor  Charles  V„  the  scholars  of  Michael  Angelo, 
and  (hose  also  of  Rsflael.  who  were  far  more  numerous, 
flying  thence  were  dispersed  over  all  parts  of  Italy,  and 
carried  with  them  and  disseminated  the  various  principles 
of  Art  which  they  had  imbibed  from  these  two  master- 
spirits of  the  Age.  Thus  Pxppi,  or  Giulio  Romano,  as  His  pu;  It. 
he  is  called,  relumed  on  this  occasion  to  his  native 
place,  Mantua,  where  he  set  up  a School  of  design, 
afrer  the  fashion  of  his  master  Raffad ; Benoenu  o 
Titi,  or  //  Garofalo,  did  (he  same  at  Ferrara ; Gau- 
denzio  Ferrari,  again,  at  Milan  ; PelUgrinoda  Modena, 
again,  at  that  city ; Bagnacefcallo  at  Bologna ; Penni, 

{it  PaUoTt,  the  steward  of  Raffnel,)  with  Polidoro 
Caracaggio  and  Perin  del  Faga,  also  taught  the  Haf- 
faelesqiie  style  at  Naples ; and  the  last-named,  who  finally 
took  up  his  residence  at  Genoa,  communicating  a new 
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P*inti«g.  spirit  to  the  artists  of  that  wealthy  place.  There  were 
others,  a^in,  of  his  pupils  ami  lollowens,  who  continued 
their  residence  at  Rome,  ehietly  employed  in  hniidiiii^ 
man\  imperfect  works  of  Kntiael.  who  was  carried  ulf 
hy  death  at  the  early  a^  orthirty-ievcii ; nor.  indeed, 
did  thev  ever  iipel  the  want  of  cnira^emcnts,  while  tli«>sc 
were  vet  livin{^  who  had  known  their  master's  merit, 
or  this  class  were  RaffaeUo  del  CoUe^  Titnolheo  della 
yite^  ViHcenzio  da  S,  O'imigmtno,  Vincemio  Pagatti, 
and  frioranm  da  Udine  ; the  Iost-nan>ed  being  chiefly 
celebrated  for  his  skill  in  designing  the  arabesque  style 
of  decoration,  or  anqtfUTtilo.  a«  it  has  been  called  ; a 
taste  for  which  hod  been  introduced  by  Kafiael.  being 
chieHy  fiirmed  upon  the  antique  remains  discovered 
itt  the  Baths  of  lltiis. 

As  the  taste  of  succeeding  Popes  varied  one  from 
the  other,  and  as.  in  addition  to  this,  there  was  an  ever 
restless  spirit  of  intrigue  amongst  those  by  whom  the 
Popes  were  surrounded,  it  is  nut  to  be  «uppo«ed  that 
the  followers  of  Raffael  always  maintained  their  ascen- 
dancy, or  were  constantly  itie  subjects  of  exclusive 
patronage.  First  Uivlio  Romano,  and  then  Periao  del 
Paga,  had  been  promoted  to  the  great  object  of  pro- 
fessiunal  ambition  at  that  day.  namely,  the  superinten* 
dcnce  of  the  works  carrying  on  at  the  Vatican.  After 
t}ic<>e  came  OaniW  di  F^lerra,  the  scholar  of  Michael 
Angelo,  who  introduced  again  the  Florentine  style; 
while,  after  a few  years,  the  RaffaeleM^ue  manner  was 
ZiKcafo.  revi'-ed  by  the  employment  of  Fre^ricn  Zuecaro. 

Though, we  must  confess,  this  last  was  but  a very  feeble 
and  iheflicient  artist,  yet  he  was  a man  of  considerable 
influence  in  his  lime;  and  it  is  to  his  exertions  that  the 
Romans  are  mainly  indebted  for  the  establishment  of 
the  celebrated  Academy  of  St.  Luke,  tor  the  benefit  of 
native  artista. 

I'hc  next  work  of  importance  w hich  was  undertaken 
by  the  Popes,  namely,  the  ornamenting  the  interior  of 
St.  Peter’s  with  designs  executed  in  Mosaic,  was  in- 
trtisled  chiefly  to  Florentine  arlLsts,  who  thus  became 
once  again  in  fa.shion.  Tliere  were  also  Schools  of 
Painting,  of  considerable  reputation  at  the  beginning 
XVIIrh  XV'Ilth  century,  established  at  Rome  by  Mu- 

ivniary.  ziano,  Rajfaellino  da  Rrgto,  and  the  Cavalier  (fArpinoi 
and  these  too,  for  a while,  exerted  an  intiueoce  on  the 
public  taste,  and  claimed  a share  of  popular  admirw- 
tioii. 

But  Uie  chief  and  most  splendid  novelty  which  ap- 
peared uAer  the  day  of  Raflacl,  was  the  brilliant  meth^ 
Barocciou  gf  colouring  adopted  by  Roroccio,  who  embellished 
the  Roman  manner  by  the  introduction  of  a vivid,  one 
might  almost  say  a spotted,  style,  united  with  some- 
thing of  that  graceful  mode  of  design  which  had  first 
beru  seen  in  the  works  of  Corregio.  Bui  this  inge- 
nious and  deserving  artist  was  driven  away  from 
Rome  by  the  envy  and  jealousy  of  his  contemp«)raries ; 
he  died  in  the  year  1612,  as  is  generally  suppo.sed,  by 
poi.son. 

JIf.  A.  Caravaggio  also  obtaine<l  great  success  at 
Rome  by  llie  invention  of  a new  style  : his  peculiarity 
was  tlie  use  of  a dark  background  to  his  figures,  which 
gave  them  a strong  and  forcible  relief.  Great  was 
the  adndrution  it  excited ; and  hence  he  had  many 
M»lolibw.  followers.  A Flemish  artist,  by  name  Uonthf^rtt,  ot 
Gherardo  delie  Notie,  and  also  MM.  Falentino,  and  S. 
Fowef,  both  natives  of  France,  painted  after  the  fa.Hhion 
of  Caravaggio  with  great  success  at  Rome. 

But  that  which  most  occupied  the  public  attention 


at  the  beginning  of  the  XVlIlh  century,  was  the  novel  Ronua 
manner  of  design  adopted  by  the  family  of  the  Carart  i,  &c^i. 
at  Bologna.  They  formed  themselves  after  tl»e  purest 
principles  of  Nature,  in  opposition,  as  it  were,  to  the 
Classic  styles  of  RafToel  and  Michael  Angelo ; and  a.s  they 
gave  great  ibree  and  expression  to  Uieir  lectures,  they 
siicceeiliil  in  rtvaliing  the  most  admired  produciions  of 
the  previous  century.  This  new  manner  was  first 
shown  to  the  Homan  Public  in  the  Paintings  exiNnited 
for  the  Cardinal  F*amcse,  in  his  Palace,  which  is 
to  this  day  one  of  the  greatest  boasts  of  the  city. 

Being  once  known  and  approved  in  the  Papal  Metn>- 
polis,  the  taste  fi)r  their  style  soon  Itecame  very  general 
throughout  Italy  ; and  the  mugnitimit  priHluclions  of 
the  scholars  of  the  Caracci,  who  soon  followed  their 
master  to  Rome,  such  os  the  Aurora  of  Guido,  and  the  Gu«lo. 

St.  Jerome  of  Dommichtno,  sufficicntlv  attest  the  nature  Domem- 
of  their  success,  and  the  merit  of  their  inventive 
powers. 

Lanfranc  of  Parma,  the  Painter  of  the  C«nx>la  of 
S.  Andrea  della  Valle,  and  fruc/riao,  the  Painter  of  the 
Aurora  at  tlie  lAidnvisi  Palace,  illustrated  this  period, 
and  contributevl  inuiiy  specimens  of  their  skill  to 
adorn  the  Palaces  of  the  wealthy  Nobles  of  Rome. 

Indeed,  at  no  time  were  there  mure  men  uf  genius  and 
talent  attracted  to  that  city,  than  during  this  and  tlie 
succeeding  Age.  By  the  time  we  have  arrived  at  the 
middle  of  the  XVI lih  century,  we  find  the  names  of 
Salvator  Rosa,  from  Naples  ; Claude  Lorrain,  and  J?/- 
zhrtmrr,  from  Uennany;  Anton-.  TemprHd,  from  Flo- 
rence; the  two  Poussin*,  Irom  France  ; Vdwquez,  from 
Spain  ; and  Vandyke,  (irom  the  Low  Countries;  all  of 
whom  letl  behind  them  numerous  works,  which  are 
numbered  to  this  day  amongst  the  rarest  treasures  of 
Rome. 

PiV^ro  BvrrctHni  da  Coriona,  a Tuscan  by  birth,  was  nsuo  da 
(he  next  person  who  may  be  said  to  have  had  an  in-  Cortaaa. 
flurnce  on  the  taste  of  the  day.  He  came  into  favour 
at  the  Papal  Court,  chiefly  in  consequence  of  his  inle- 
rent  with  the  sculptor  Bernini ; an  able  artist  in  hii 
way,  but  who  may  be  said  to  have  introduced  much 
(he  same  sort  of  pleasing  difiTusivetiess  of  style  into  the 
Art  of  Sculpture,  as  his  prol/ge  displayed  upon  the  can- 
vass. P.  Cortona  was  in  favour  under  the  reigns  of 
Urban  VIII.  and  Innocent  X.,  and  has  left  a rich  spe- 
cimen of  his  taste  in  design,  in  the  celebrated  painted 
ceiling  of  the  Barberini  Palace  at  Rome.  He  died  in 
1670 ; and  we  may  mention  as  one  of  his  best  followers 
the  name  of  Ciro  Frrri.  Cli©  Pem. 

Contemporary  with  him,  and  superior  in  merit,  though 
less  the  favourite  of  fame  and  fashion,  was  Andrea  Andres 
Saechi,  a man  of  undoubted  genius,  and  who  would,  S*^^**^ 
if  duly  patronised,  have  shed  more  honour  and  lustre 
on  tlie  declining  days  of  the  Roman  School  than  any 
other  Painter  of  this  period.  We  most  look,  however, 
to  still  more  degeneralc  days,  when  his  pupil,  Carlo  CtrfoMi- 
Maratta,  as  was  the  case  a short  time  afierwortls,  be- 
came  the  leader  of  the  public  taste,  and  the  idol  of 
the  profession.  The  style  of  this  master  in  sin- 

ilarly  heavy  and  dull ; and  yet  towards  the  end  of  the 

Vllth  century,  at  which  we  are  now  to  consider  mir- 
sclvea  as  having  arrived,  he  was  regarded  as  the  best 
artist  in  Italy ; many  of  his  Pictures  have  been  engraved, 
and  they  need  no  comment,  they  speak  for  themselves, 

Raffhelle  Mengt  succeeded;  a native,  it  is  said,  of  Raffaflk 
Saxony,  but  who  was  natundized  by  long  residence  at 
Roine.  aud  still  mure  .so,  by  a long  course  of  Homan 
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Palktlnf.  smdy.  He  poMessed  unwearied  dili^nee,  and  at  leaat 
so  far  desened  success,  though  he  hu()  no  kind  of  pre« 
tension  to  that  fire  of  genius  and  originality,  which  had 
formerly  been  supposed  necessarily  to  belong  to  one 
who  waa  the  leading  artist  of  Home.  In  his  Pictures, 
however,  he  exhibited  great  delicacy  and  elegance  of 
colour  i nor  was  his  design  void  of  grace ; but  beauty 
rather  than  greatness  of  manner  was  his  aim,  and  in 
this  he  was  successful.  The  traveller  in  Italy  w'tll  re> 
member  his  Paintings  in  the  Villa  Alhani.  Pompfio 
Bitioni.  BaUoni  was  an  artist  of  the  same  stamp,  though  much 
his  inferior;  and  the  modern  School  of  the  present  day 
C«'Ds<x;ini.  is  generally  formed  after  the  same  fashion.  Camvccini 
is  perhaps  the  most  eminent  amongst  its  disciples. 

Venetian  Sehooi. 

Under  the  title  of  the  Venetian  School  are  generally 
comprehendeti  all  those  artists  who  flourished  in  the 
territories  uf  the  Venetian  Republic  on  terra  Jirma,  as 
well  as  (hose  of  Venice  itself.  If.  therefore,  we  were  to 
enter  into  every  branch  of  Historical  research  to  which 
we  might  be  led  in  this  wide  field,  we  should  wander 
amidst  early  details  of  various  incipienls  in  Art,  among 
numerous  |>etty  States,  which  would  be  viewed  with  little 
nr  no  interest.  We  may  observe,  therefore,  that  as  the 
Venrtiitn  SdHml  dates  ail  its  splendour  and  fame,  and 
most  of  its  distinguishing  characteristics,  from  the  days 
of  the  great  Titian,  the  contemporary  of  Raffael  and 
Michael  Angelo,  (he  founders  of  the  Schools  of  Rome 
and  tlureDce,  its  real  History  commences  with  him.  Lest 
we  seem  to  pass  over  this  period  too  lightly,  we  will 
just  remark,  that  a taste  for  Art  had  even  before  his  day 
displayed  itself  in  these  parts;  that  at  Vicenza  and 
Verona  we  find  the  names  of  LiheraU,  U Mareacatco, 
Merone^  Montagna ; at  Ha^^nno,  some  of  the  earlier 
artists  of  the  family  of  Da  Ponfe;  while  at  Pad«ia  a 
famous  School  was  formed  by  ^SM^uarcione,  where  no  less 
a person  thou  Andrea  Mantegna  received  his  education, 
who  was  largely  and  honourably  employed,  both  by  Pope 
Innocent  VIII.  at  Rome,  and  by  the  reigning  family 
at  Mantua.  In  Venice  itself,  too,  even  at  this  early  period, 
we  find  Giovanni  and  GentUe  BrUini,  and  Vittore  Car- 
paccio, exhibiting  great  diligence  in  the  prosecution  of 
the  Art,  and  exciting  the  public  attention  by  their  ciTorts. 
The  Government  inrleed  thought  it  of  such  consequence 
to  encourage  the  School,  that  it  purchased  fur  it  the 
secret  of  the  newly  discovered  Art  of  Painting  in  oil,  or, 
to  speak  more  correctly,  the  improved  methrM  of  Paint> 
ing  in  oil.  which  had  been  brought  from  Flanders  by 
Anionello  di  Mcnina  ; and  a S])eciinen  of  his  painting 
made  for  this  purpose,  is  now  preserved  in  one  of  the 
public  buildings  at  Venice,  Of  the  style  of  design 
adopted  in  this  day,  we  have  Iwfore  spoken,  and  have 
only  to  add,  that  It  is  remarkable  that  even  at  this  early 
period  the  attention  of  the  Painters  was  directed  more 
especially  to  (he  improvement  of  their  system  of  colour- 
ing, than  to  the  other  {>oint.s  of  excellence,  and  in  that 
respect  they  were  already  advanced  far  beyoml  any  of  the 
other  Italian  professors,  li  would  l>e  unjust,  however, 
to  pass  in  silence  the  ineriU  of  so  great  an  artist  as 
Giorgione  Giorgione,  (he  pupil  of  DeUini,  who  in  the  course  of  a 
short  life  altuiiied  to  such  a degree  of  perfection  in 
colouring,  as  excites  the  highest  admiration  even  at  the 
present  day.  lie  is  said  to  have  l»een  (he  first  artist 
rtho  introduced  the  fashion  of  decorating  the  exterior 
wails  of  houses  wiiJt  painted  figures;  and  some 


Kpecimens,  trailitionally  assigned  to  him,  were  till  VefwiJjo 
within  these  few  years  to  be  seen  at  Venice:  one  or  School, 
two  of  them  ws.*re  engraven  by  Zanotti.  As  the  easel 
Pictures  of  Giorgione  were  very  few,  it  U rarely  that  we 
meet  with  hU  works  in  the  cabinet  uf  the  amateur.  He 
died  at  the  age  of  thirty-two,  just  when  Titian  was  Tii&a. 
advancing  to  the  zenith  of  hia  reputation.  The  length 
of  this  last-named  Painter's  life,  for  he  lived  ninety-nine 
years,  greutly  contributed  to  his  ndvancetaent  of  the 
Art  at  this  early  period.  Titian  died  a.  d.  1576. 

“Titian  displayed  much  of  the  beau  ideal  even  in  his 
colouring,  and  though  his  design  possesses  much  of 
dignity  and  expression,  yet  it  was  in  this  he  chiefly 
excelled,  and  to  the  perfection  of  which,  rather  than  of 
any  other  branch  of  practice,  that  hU  attention  was 
chiefly  directed.  He  knew  perfei’tly  well,  from  having 
made  it  the  object  of  bis  study,  the  characters  nnd 
degrees  of  eacli  colour,  as  also  the  proper  place  in  which 
to  apply  them.  The  science  of  placing  a re<l  cloth  in 
preference  to  a blue  one,  is  not  so  easy  as  is  imogincil; 
and  this  is  what  Titian  understood  in  the  highest  per- 
fection. He  likewise  very  well  knew  the  harmony  of 
colours,  which  is  in  part  ideal,  and  which  one  sees  not 
in  Nature,  if  it  be  not  first  comprehended  in  the  Ima- 
gination.” Raphael  Menga,  p.  iv.  eh.  v. 

The  Portraits  painted  by  Titian  (or  Vecelli)  are  now' 
regarded  as  the  n>ost  masterly  examples  of  skill  in  that 
department  of  the  Art.  His  Historical  compositions  are 
some  of  them  of  a rank  scarcely  inferior  ; and  such  was 
his  universality  f>f  talent,  tlut  even  when  he  turned  his 
pencil  to  Landscape  Painting  he  succeeded  in  that  also. 

As  a strong  proof  of  the  esteem  in  which  he  Wa.s  held  at 
Venice,  even  during  bis  lifetime,  we  may  relate  that  he 
was  by  a public  decree  of  the  Slate  exempted  from  taxa- 
tion; and  this  honourable  fact  affords  us  evidence  enough 
of  the  generous  ardour  with  which  the  Arts  were  at  this 
day  encouraged.  ThataPrince  should  become  a patron, 
is  no  more  than  natural  from  the  feelings  of  the  individual ; 
hut  that  a Republic  should  publicly  rewani  talent  of  this 
description,  is  attributable  only  to  motives  of  the  most 
enlightened  and  exalted  liberality.  Titian  had  several 
brodicrs  who  also  followed  the  profession,  and  wlnwe 
names,  and  consequently  their  works,  are  sometimes 
improperly  confounded  with  his.  The  scholars  ofTitiun  HU  k 
and  imitators  are,  however,  of  more  conM*quence  to  our 
inquiry.  Of  these  Jac.  Robueti,  better  known  under 
the  nickname  of  Tintoretto,  (the  dyer.)  stands  first  in  Tjatixev.a, 
point  of  eminence.  The  object  at  which  he  aiineti  was 
one  that  required  no  ordinary  boldness  of  mind  to 
attempt ; it  was  nothing  less  than  to  unite  the  noble 
skill  of  design  of  Michael  Angelo  with  the  rich  and 
gnicefiil  colouring  of  his  master  Titian,  and  he  has  to  a 
certain  extent  at  Iea»t  succeeded  in  his  aim.  It  is  indeed 
chiefly  by  the  general  air  of  greatness  of  style  in  his  com- 
p4lsition^  that  his  Pictures  may  be  easily  distingui^rd 
from  those  of  other  masters  of  the  Venetiaw  School. 

But  let  it  be  olMerved,  that  the  easel  Picturet:  by  this 
master,  which  usually  find  a place  in  every  collection 
throughout  Europe,  will  serve  to  give  a very  feeble  idea 
of  the  powers  of  his  mind ; it  Is  at  Venice  alone  that  the 
connoisseur  ia  enabled  to  form  a due  estimate  of  the 
merits  of  Tintoretto.  He,  too,  had  his  scholars  and 
followers  amongst  whom  may  be  reckoned  not  only 
many  Venetians  hut  also  RotMenamer  of  Munich. 

AfoWi/i  di  Vot  of  Antwerp,  and  several  other  nortli 
countrymen. 

Next  in  point  of  reputation  stands  P. 
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PuAtiBj;.  nr  PauJ  r<ro7ieir  u he  is  more  usual!}’  called,  for 
his  residence  wax  at  Verona.  His  at yie  is  more  brilliant 
l»«»lo  diversified  in  point  of  colouring  than  even  that  of 

\ ciutkPM.  'I'jtjan . pOMesaes  none  of  tlie  jfreatnesa  of 

desi(^i  belonging  both  to  him  or  to  Tintoretto.  The 
name  air  of  ease  and  profusion  which  diNiin|ruish  his 
svatem  of  colourinji:,  are  Men  to  pervade  the  character  of 
his  desi^ ; all  that  cornea  from  his  pencil  is  rich,  har- 
inunious,  and  free.  He  may  be  eanily  dlsceniible 
ymidal  all  the  other  leading  masters  of  this  School,  by 
the  intruMon  into  his  compoeitiun  of  a black>fuccd  Moor, 
nr  n Venetian  nobleman  or  lady,  or  a dog;  all  of  which, 
though  introduced  in  direct  conUiulictiun  to  common 
ideas  of  propriety  and  truth,  yet  in  his  hands  are  so 
udinimbly  managod,  a.s  never  to  appear  unpleasing  or 
uuiiaturmJ.  The  Farinaii^  Hrueojorct  and  their  School, 
(he  family  of  Drl  Moro,  were  amongst  hia  best  acbolara. 
We  may  add  the  natne  too  of  Baiuia  ZeioUi,  who 
perhaps  approached  the  nearest  to  his  manner  of  any, 
mul  whose  Pictures  are  often  confounded  with  his. 

Jaromo  da  Ponle,  or  /.  Bamtno  as  he  is  more  com- 
monly  called,  together  with  bis  brothers  and  his  sons, 
formed large  School  at  the  city  of  Bassano.  'They  all 
)>ainted  much  in  the  same  manner,  that  is,  with  dark 
itackgrounds  and  sharp,  cutting  lights;  but  it  must 
be  nlluwed,  that  from  this  practice,  combined  with 
tlic  Venetian  mode  of  colouring,  resulted  the  most 
harmonious,  rich,  and  mellow  effects  that  can  be  pro- 
duced on  canvass.  Bassano,  in  fact,  seized  upon  a 
species  of  effect  which  is  sometimes  to  be  remarked  as 
produced  in  this  fashion  iu  one  or  (wo  Pictures  of  Titian ; 
and  building  a manner  upon  these,  perhaps,  almost  acci- 
dental examples  of  his  master,  appropriated  and  made 
it  his  own.  Other  illustrious  names  bkddes  these  are  to 
be  found  among  the  scholars  and  imitators  of  the  great 
Titian,  such  as  Paris Bordotu^  II  Pordtnone,  (.d.  Lieinio^) 
Boni/a2to,Andr.  Schiavont,  Alas.  Boni'trino,  {or  MorfUo 
di  Breacia^)  who  also  had  bis  School  at  that  city.  Iu  the 
following  century  an  inferior  race  sprang  up;  still, 
followers  of  Titian,  still,  admirable  colourists,  but  be- 
traying both  in  the  principles  on  which  their  system  of 
colour  is  conducted,  as  well  as  in  Uieir  gener^  design 
and  conception,  that  littleness  of  mind  which  always 
Pdaia.  l>eluiigs  to  the  imitative  clas^t.  Of  these,  Palma  the 
yunfi^r  may  l>e  mentioned  as  having  attained  the 
highest  repuiation.  We  might  add  Uie  names  also  of 
some  ulliiT  Painters  nut  unknown  to  fame,  and  who 
owed  their  success,  in  great  measure,  to  their  happy 
melhcHl  of  combining  with  the  (m’uliariUes  of  this 
!)chool  some  of  the  novelties  of  style,  which  we  have 
elsewhere  said  became  fa.shionabIe  in  the  course  of  the 
XVlIih  century  throughout  Italy.  Such  were  Cdn^a- 
rini  and  TlntlU  at  Venice ; Dario  Varotari  of  Verona ; 
and  Alessandro  VarotirU  or  //  Paduannino^  a name 
which  he  attained  from  his  School  being  removed  to 
Padua,  where  it  became  one  of  the  most  celebrated  of 
the  day;  in  saying,  indeed,  that  Pietro  Libert  was  one 
of  its  ornameuts,  its  excellence  is  sunicicntly  proved. 
.WMlUi  In  the  XVIlIth  century  we  find  few  names  of  any 
leiiitirY  great  account  among  the  Venetian  Painters;  yet  those 
who  attempted,  after  their  fashion,  to  redeem  the  l(»st 
lame  of  the  School,  chiefly  showed  their  talent  in  the 
same  line  as  their  predecessors,  namely,  in  the  art  of 
colouring.  G.  B.  Piasietta  and  his  scholar  Tupoto,  as 
well  as  S^atiiano  Ricti  painted,  it  must  be  adinitted, 
thong!}  not  in  the  great  style,  yet  with  much  spirit  and 
beauty.  And  no  ktdividual,  certainly,  ever  contributed 


to  make  the  scenes  of  his  native  city  more  familiar  to  the  Scboal  nf 
eyes  of  the  rest  of  the  world,  than  the  last  great  Painter  boiofoa 
of  Venice.  Antonio  Canals  (or  CanaUUi,)  His  richness  of 
tone  and  colour  in  his  best  Pictures  itand.s  unrivalled 
in  its  way:  nor  does  he  deserve  less  prai.se  for  (h« 
deci.sion  and  firmness  of  his  touch.  There  are  two 
of  his  followers,  Marieschi  and  Guardi,  whose  Pictures 
are  sometimes  sold  under  hit  name ; but  those  of 
the  former  may  easily  be  known,  by  their  timidity  of 
touch,  and  heaviness  of  colour  ; those  of  the  latter,  by 
his  friN^uent  use  of  bard  lines,  to  give  precision  to  his 
buildings  and  figures,  resembling  the  marks  in  pen  and 
ink  sketches. 

School  of  Bologna, 

The  works  of  Pranctaeo  Franeia,  a contemporary  of  Fnacw. 
Raffish  will  always  be  the  subject  of  great  admiration 
with  the  amateur  who  pays  a visit  to  Uie  city  of  Bologna, 
and  not  less  so  because  he  will  seldom  have  heard  the 
name  before ; nor  will  be  less  admire,  perhaps  those  of 
Azmengki,  (or  Bagnacavallo,)  a pupil  of  Ilaffael,  and 
the  frescoes  of  Pellegrini  Tibaldi.  This  last  was  the  Tibskli. 
pupil  of  Michael  Angelo,  and  one  who,  had  he  )>enfe- 
ve^  in  the  Art  of  Painting,  might  have  risen,  if  we  may 
guess  by  what  he  has  led  behind  him,  to  the  highest 
possible  eminence.  He  certainly  pos.sessed  a great  part 

the  sublime  conception  of  his  master,  while  at  the 
same  lime  he  had  the  taste  and  sense  to  avoid  his  ex- 
travagancies: he  is  usually  called  //  MichaA  Angelo 
riformaio.  He  was  also  an  Architect,  and  designed  the 
Cathedral  of  Milan  after  a semi-gothic  fashion. 

Primaticcio  and  Nicolo  dA  Abate,  who  aflerwardi 
left  their  country  to  prosecute  their  fortunes  under  the 
FVench  Court,  also  belong  to  the  early  days  of  the  School 
of  Bologna.  But  this  city  owes  its  chief  fame,  as  is  well 
known,  to  the  family  of  the  Carom,  who  began  in  iheHHCtiscct. 
XVllih  century  to  attract  universal  attention,  and 
finally  gave  the  taw  to  the  rest  of  the  Italian  Paintera. 

The  style  they  introduced  was  formed  from  the  study 
of  Nature;  and  in  this  respect  is  opposed  to  (lie  more 
learned  and  Classical  manner  ofRaffael  and  M.  Angelo, 
which  hitherto  had  been  in  the  highest  repute.  It  was 
not,  however,  pure  Nature  which  they  cultivated,  but 
rather  Nature  assisted  by  all  the  picturesque  science 
which  had  been  brought  to  light  by  the  sagadty  of 
Uie  preceding  Ages : for  Uie  example  of  each  of  the 
more  eminent  of  their  predecessors  sras  recommended 
in  the  instructions  which  the  Caracci  gave  to  their 
pupils.  Ludovico  Caracci  (whose  Picture  of  his  family 
is  now  to  be  seen  in  the  Library  at  Christ  Church, 

Oxford)  was  the  first  to  commence  this  new  era  of  the 
Art ; but  he  was  ably  supported  by  his  cousins  Jgosfino 
and  Annibale.  It  was  from  their  benches  came  the 
most  distinguished  Painters  of  this  Age,  and  to  Uie 
truth  of  the  principles  which  (hey  inculcated  we  owe 
some  of  the  most  brillia  >t  specimens  of  Art.  Domeni^  Doimbi- 
d^ino,  Uie  Painter  of  the  famous  CommunioM  of  St.  riuBo. 
Jerome  ; Guido,  the  Painter  of  the  Aurora  in  the  Hos-  Ouido. 
piglio&i  Palace  at  Rome ; Albani,  the  graceful  I’ainler  of  Albaiu. 
women  and  children ; Lanfranc,  a Painter  of  frescoes  Unfraac. 
and  opere  di  macluna,  as  they  are  appropriately  termed 
in  Italy;  all  these  were  the  scholars  of  the  Caracci, 
and  (rum  the  wonderful  talent  they  exhibited,  were  »oou 
called  to  share  the  patronage  of  the  Papal  Court  at 
Rome.  Once  esiablisiied  there,  they  too  had  severally 
Uicir  Schools  and  Uieir  scholars,  and  contributed  in  Uieir 
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PiiLtintr-  turn  to  form  afresh  supply  of  viporcmsortiRis,  and  carried 
•— down  to  a thin!  ^Miemtion  the  principles  of  llie  School 
of  the  Camcci. 

GiMreiao.  Gtifraiio  was  a native  of  Cento  near  Bologna,  but  it 
is  not  known  that  he  ever  studied  under  the  Caracci. 
though  hia  manner  approaches  an  near  to  theirs,  that 
(as  he  was  their  contem]>(irary)  it  has  oflen  been  su 
stispeclcd.  His  |»rlic«larity  of  style  chiefly  lies  in  an 
happy  method  of  scattering  and  interchanging  his 
and  still  preserving  his  hunnony.  In  his  design 
there  is  a grace  that  approaches  sometimes  nearly  to 
that  of  Guido;  but  he  is  generally  very  faulty  in  the 
drawing  of  the  hands  and  feet,  and  this  is  a mark 
whereby  his  Pictures  may  be  known.  Both  these 
masters  for  a certain  period  of  their  lives  adopted  the 
fashionable,  and  tlien  novel  manner  of  Caravaggio,  by 
introducing  a black  background  in  order  to  force  out 
their  figures. 

Some  of  the  School  of  the  Caracci  remained  behind 
at  Bologna,  and  attained  a very  high  reputation,  which 
will  be  seen  to  be  amply  merited  by  tiicir  works  re- 
maining at  this  day  in  that  city.  Among  these  may 
be  named  Tifirini,  />.  Spada,  Cavedone,  and  li  Gohiro  de' 
Caracci,  an  S^thre  of  that  family,  a Painter  of  fruits,  &c. 

Carlo  Cif^nani  may  fairly  be  said  to  have  maintained, 
even  so  late  us  the  XVIIlth  century,  something  of  tlie 
original  character  of  the  design  of  the  Corxicci,  or  rather 
he  followed  their  style,  such  as  it  became  in  the  hands 
of  Guido,  and  met  with  well  deserved  honours  as  a 
Painter.  Gicutr^  del  Hole  also,  and  Pasxi^nani,  had 
Schools  under  them  of  much  reputation.  In  the  next 
generation,  Franchewhini  uud  Crttpi,  the  scholars  of 
Cignani.  were  the  most  in  repute.  And  even  at  this 
day,  while  we  notice  a very  curious  and  valuable  series 
of  Bolognese  Paintings  in  the  Academy  at  Bologna,  we 
must  not  forget,  that  there  arc  also  many  living  pro- 
fessors of  the  Art  of  considerable  talent,  still  zealously 
pursuing  the  great  line  of  Historical  Painting. 

Other  Italian  Schools, 

In  the  valuable  history  of  the  Italian  Schools  hy  the 
Abb^  I/unzi,  the  account  of  no  less  than  fourteen  is 
liisturic-aJly  detailed  : they  are  not,  however,  or  at  least 
ought  not  to  be,  reckoned  Schools  iq  the  same  sense  in 
which  the  preceiling  four  are  so  named.  He  gives  us,  in 
fact,  no  more  than  a narrative  of  the  efforts  ina4le  in  the 
prosecution  of  this  .\rt  by  the  other  chief  cities  of  Italy, 
but  in  which  no  general  style  and  manner  was  ever  pro- 
nmlgated.  nor  did  they  ever  {pve  the  law  in  Art  to  the 
ScImo]  of  rest  of  their  cmintrymen.  Of  tliese  the  History  of 

Panna.  Parma  should  stand  first,  in  regard  to  the  merit  and 

reputation  of  its  Painters.  The  style  of  roeregio.  (or 
AUf^,)  the  great  boast  of  this  city,  was,  if  ever  such  nii 
assertion  may  l>e  made  of  any  one,  purely  his  own.  His 
europle,  however,  exerted  hut  little  influence  on  others, 
and  his  style  was  soon  supplanted  by  the  introduction 
of  foreign  novelties. 

Corregio's  style  is  the  favourite  theme  of  Raphael 
Mengs,  nor  can  we  do  better  here,  perhaps,  than  quote 
the  fallowing  passage  from  his  writings.  **  In  Corregio 
one  finds  a spirit  mild  and  soft,  which  gave  him  an 
aversion  to  all  that  which  is  too  powerful  and  expres- 
sive, and  made  him  choose  only  such  parts  as  were 
pleasing  and  tender.  He  began  to  stiHly  almost  only 
the  imitation  of  Xature ; and  since  he  possessed  more  a 
graceful  and  pleasing  genius  than  a perfect  one,  he 
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found  out  the  way  at  the  beginning,  by  means  of  unifor-  Other 
mity,  amt  depriving  his  drawing  of  every  angular  and 
acute  part,  tie  drew  his  outKiics  in  a serpentine  man-  ** 

ncr.  In  gimcral  his  design  was  not  too  just,  but  great 
and  pleasing.”  p.  ll.ch.  vi.  Mengsuddsa  remark  too 
which  is  not  void  of  a certain  degree  of  sagacity,  namely, 
that  he  should  not  advise  any  artists  to  study  Corregio, 
unless  they  felt  they  had  a sensibility  like  his ; a re- 
mark that  may  be  extended  to  many  other  cases  of 
imitation.  “ Whetj  a Painter,”  says  he.  " in  the  mean- 
time that  he  invents  can  transform  himself  as  one  may 
say,  into  that  which  he  would  wish  to  imitate,  he  will 
imitate  well ; if  he  cannot,  it  will  always  be  better  to 
follow  that  whid)  he  feels  of  himself,”  i.  p.  67. 

Tlie  chief  Pointings  by  Corregio  are  the  frescoes 
which  adorn  the  Cu]>ola  of  the  Cathedral  at  Parma, 
and  that  of  the  Church  of  Sun  Giovanni,  at  the  same 
place  ; there  are,  besides,  some  other  splendid  Paint- 
ings in  fresco  by  this  master  to  be  seen  at  Parma ; 
as  to  his  ea-sel  Pictures,  though  they  arc  to  be  found 
scuttcriHl  through  all  the  great  collections  in  Kuro|M>, 
no  one  being  held  complete  without  such  a s]>ccimen, 
yet  we  may  particularize  the  Royal  Gallery  at  Dresden, 
as  being  the  richest  in  this  respect,  and  possessing  his 
best  prmluctioiis.  The  two  cabinet  pieces  placed  in  our 
British  National  Gallei'y  are  beautiful  in  themselvea, 
but  too  amali  to  give  any  just  idea  either  of  the  great- 
ness of  conception  which  <listtnguishe<l  Corregio.  <ir  yet 
cf  the  graceful  beauty  and  peculiar  fleshiness  of  his 
fonm.  Of  this  master  perhaps  may  be  said  with  justice, 
that  he  comlHiiCfl  in  himself  more  of  the  qualities  re- 
quisite to  farm  the  perfect  Painter  than  any  other  man 
upon  record. 

Partne^iano,  (or  Parmegianino,  as  he  is  generally  Ptraie^Mto. 
called  in  Italy.)  titough  inferior  to  Corregio,  was  in  some 
respects  an  inheritor  of  his  talent,  but  he  rather  carica- 
tur«l  the  spirit  of  gracefulnei%s  and  elegance  whidi  he 
studiously  sought  to  imitate. 

The  name  of  lAinfranc  deserves  a place  here ; for,  Unfrtoc. 
(hough  afterwards  a follower  of  the  Caracci  of  Bologna, 
his  style  was  first  fanned  at  hi.s  native  place  Pannu,  and 
chiefly  from  the  imitation  of  the  works  of  Corregio. 

His  greatest  work  wa.s  the  Painting  in  the  Cupola  of 
St.  Andrea  della  Valle  at  Rome. 

The  great  boast  of  Sienna  is  Giantonio  Pazzi,  &cbool  at 
commonly  known  by  the  name  of  Sodoma  : his  easel  *•*"*»*• 
Pictures  are  few  in  number,  and  therefore  his  name  is  *®^''**- 
not  so  familiar  to  the  world  as  it  deserves  to  be ; whvre- 
cver  they  are  to  be  seen,  tliey  will  always  Ik  acknow- 
ledged as  the  works  of  a first-rate  ma.stcr.  He  was  one 
of  those  artistfl  who  were  called  to  Rome,  and  emp1oye<l 
by  (he  Pope  in  adorning  the  chambers  of  the  Vatican 
Palace,  and  whose  Paintings  were  etfaced  by  onler  of 
Julius  II.,  when  the  commission  to  paint  the  Stame^  as 
they  are  called,  wa.s  transferred,  on  account  of  hia  ex- 
traordinary merit,  to  RatToel.  There  is  a fresco  Picture 
by  Sodoma,  in  the  cloisters  of  the  St.  Caterina  at 
Sietma,  which  n)arks  him  as  being,  if  inferior,  neverthe- 
less inferior  to  Ralfael  alone.  St.  Catherine  fainting  in 
the  anns  of  her  attendants  is  one  of  the  most  successful 
pieces  in  )K)int  of  expression,  simplicity,  truth,  and 
delicacy  of  feeling,  that  ever  was  produced. 

The  designs  of  hia  scholar  Becvaftimi,  executed  in 
pirtra  •'ommena  (or  marble  inlaid)  on  the  pavement 
of  the  Cathedral  at  Sienna,  are  also  conceived  in  a grand 
and  classical  style. 

Baldasar  Peruzzi,  Architect  and  Painter,  as  well  as 
J Q 
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PlintJoj.  Marco  da  Pino,  wcrt  »l»o  of  Siennm;  and  in  more 
modern  times  we  have  the  names  of  Ca»olani,  Saiim- 
bi>ni,  and  I’anni.  A series  of  the  PaintiniJR  of  the  native 
artists  is  preserved  in  the  Academy  at  Sienna. 

Setool  Milan  first  became  celebrated  for  her  school  of  Art 

Milan  in  the  days  of  Leonardo  da  Pind,  who,  as  was  before 
1.»ontrili>  obHer^'ed,  wa.s  broufrht  hither  from  Florence  by  the 
<b  Viaci.  order  and  under  the  patronage  of  the  Uovrmment,  and 
was  employed  here  as  Architect,  Civil  Kngineer,  and 
Painter.  The  famous  Picture  of  the  Im*1  Supper,  in  the 
Refectory  of  S.  M.  delle  tiraTie,  is  one  of  the  most  cele- 
bmted  compositions  in  the  uorld;  and  although  but 
faint  traces  are  leA  of  the  original  work,  it  is  happily 
preserver!  to  us  in  the  faithful  engravings  of  Morghen 
and  others,  and  also  in  the  copies  made  by  the  Milanese 
scholars  of  this  great  man  : of  him,  however,  we  have 
already  spoken  under  the  head  of  the  Horeriline  School, 
lusoo.  Bernardino  Luino,  if  not  his  scholar,  is  at  least  the 

most  successful  and  the  best  of  his  imitators,  possessing 
indeed  so  much  of  original  talent  himself,  as  scarce  to 
deserve  the  name  of  imitator,  if  applied  to  the  servile 
fashion  which  it  commonly  descril>es.  Many  frescoes 
from  tliis  master  arc  placed  in  the  Picture  Oallery  of  the 
Brera  at  Milan;  but  there  arc  some  still  finer  »|>ecimens 
of  his  talent  to  be  seen  in  the  Hotel  of  the  Croce  di 
Malta,  and  in  the  Church  belonging  to  the  village  of 
Sarono. 

Feffan,  Gaudensio  Ferrari,  the  pupil  of  RalTacI  at  Rome,  was 
also  a Milanese,  and  tbnned  for  himself  a School  of  his 
own.  upon  his  return  to  his  native  city.  Of  later  nantes 
w hid)  do  credit  to  M ilan,  wc  may  mention  the  family  of  the 
pTfKaccini,  who  were  throe  in  number,  Camitlo,  Oiulio 
Cnare,  and  Erode : and  in  the  beginning  of  the  present 
century  Appiani  was  living  at  Milan,  a native  artist 
who  haa  given  the  best  s)>ecimen  of  fresco  Painting  in 
the  last  century,  in  the  Church  of  8.  M.  in  Celso. 

School  of  Among  the  Neapolitans  we  find  but  little  origin* 
ality : the  respective  style*  of  Michael  Angelo  and  of 
RafTael  were  taught  by  their  scholani,  who  had  settled 
in  this  city,  and  to  imitate  them  well  was  all  that  in 
S]>4^a»-  their  days  was  required.  Spa^nuoleiio  had  talent,  and 
le'UK  he  seems,  from  the  best  accounts  we  have  met  with,  to 
have  been  horn  in  the  Neapolitan  territory.  There  is, 
indeed,  a singularity  and  boldness  in  his  style  which 
stamp  him  as  no  ordinary  genius.  But  we  cannot 
consider  him  as  in  any  shape  the  inventor  of  a style : 
that  which  he  possessed  was  chiefly  built  upon  the  prin- 
ciples of  M.  A.  Caravaggio ; but  his  lights  had  less  of 
breadth  and  of  glaringness  of  effect  in  them,  than  those 
of  that  master.  Contemporary  with  him  wa.s  the  Cava- 
lier Calabrese,  a no  mean  Historical  Painter  in  bis  day. 
S«ivBtor  Salvator  Rota  was  the  pupil  of  Aniello  Falcone,  who 
migrated  to  Prance,  and  settled  there ; he  too  lefl  his 
Country  as  soon  a.s  he  had  attained  any  degree  of  emi- 
nence in  the  Art,  in  order  to  seek  his  fortune  at  Rome: 
and  he  must  be  pronounced  by  all  to  be  imly  original. 
He  was  a Poet,  a Musician,  and  Satirist,  the  life  and 
spirit  of  the  Carnival  in  the  year  in  which  he  arrived  at 
Rome,  and  one  of  the  best  Landscape  Painters  of  the 
day,  even  while  Claude  and  Poussin  were  yet  living. 
A certain  contradiction  of  humour,  however,  for  it  i.s 
difficult  to  give  it  any  other  name,  was  the  cause  of 
his  being  per|>etua]ly  involved  in  troubles : and  if  it 
promoted  a disposition  in  him  to  seek  out  and  pro- 
duce of  himself  what  waa  new  and  original,  because 
it  was  in  opposition  to  the  taste  of  other*,  it  cer- 
tainly, so  far,  was  advantageous  to  the  Art,  But  wc 


must  say  this  only  of  hi*  efforts  in  Landscape  Painting,  Other 
for  this  same  pride  of  mind  led  him  quite  astray 
when  he  attempted  the  Historical  line;  and  his  life  - 
was  unhappy,  ^cause  he  was  perpetually  struggling 
against  the  public  voice,  w'hich  condemned,  and  justly 
too.  all  his  Pictures  of  that  description. 

Luca  Giordano  flourished  at  Naples  towards  the  Lues 
middle  of  the  XVIIth  century  ; he  was  one  of  tlie  best  OiorJaao. 
imitator*  of  the  style  of  other  Painters  in  general  that  has 
ever  Ircen  known.  Pictures,  a*  if  from  the  hand  of 
AlWrt  Durcr,  Titian,  Raffael,  P.  Veronese,  P.  Cortona, 
all  were  produced  with  equal  facility  by  his  free  and 
happy  pencil.  As  for  his  own  style,  there  Is  an 
azure  colour  which  seems  to  form  the  standard  of  his 
conipositinn,  and  with  which  the  most  brilliant  and 
fascinating  coinbiuntiuns  are  sometimes  most  skilfully 
formed;  in  his  figures  he  chiefly  reminds  us  of  the 
the  stolen  beauties  of  the  above  meiiliuned  Painters. 

His  Pictures  arc  very  cummem  in  the  collections  of 
amateurs,  and  tliose  of  his  scholars,  who  are  numerous, 
are  ofien  sold  under  hi*  name.  Paolo  di  Matteit  is 
reckoned  the  l>e*t  of  them. 

The  first  Painter  whom  ^fantua  can  boast  is  Andrea  School  of 
Mantegna,  who  is  generally  classed  under  the  head  of 
the  Venetian  School,  being  a Paduan  by  birth;  he  is  Mantefu 
one  of  those  great  men  who  may  be  classed  among  tlie 
fathers  of  modem  Art ; he  died  in  1506;  some  very  fine 
specimens  of  his  manner  are  preserved  in  the  Palace 
at  Hampton  Court. 

Soon  afier  hi*  day  appeared  in  this  city  one  of  tlie 
ablest  of  the  pupils  of  Rafluel,  who  was  a native  of 
Mantua,  namely,  {Pippi)  Giutio  H'Jfnano, — **  that  rare  Giulto 
Italian  master,  who,  had  he  himself  Ktemity,  and  could 
put  breath  into  his  work,  would  beguile  Nature  of  her 
custom ; so  perfectly  i*  he  her  ape.”  (/Finfcr’i  Talc 
act  v.)  Shakspeare  was  mistaken  in  one  point,  as  Giutio 
Romano  never  practised  Sculpture,  of  which  he  ts  speak- 
ing in  this  passage.  Nor  is  the  remark  otherwise  just, 
fur  it  was  not  the  exact  imitation  of  Nature  in  w hich  he 
excelled;  his  merit  is  this,  that  hi3  conceptions  are 
filled  with  Poetical  imagery,  and  ail  the  beauties  of  ideal 
scenery.  The  Battle  of  the  Gianlt,  a fresco  Painting  in 
the  Palazzo  del  Tc  at  Mantua,  is  one  of  the  Lest  examples 
of  his  ability;  all  the  lesser  Paintings  of  varied  sorts  in 
the  several  compartments  of  the  walls  and  ceilings,  and 
even  the  arabesque  ornaments,  are  also  designed  by 
him.  He  was,  moreover,  the  architect  who  planned  and 
executed  the  structure  itself,  which,  in  spite  of  a few 
whimsical  irregularities  of  design,  has  infinite  merit: 
there  are  many  effects  of  picturesque  grandeur  in  build- 
ing. which  impose  upon  tlie  Imagination  fur  beyond 
any  of  those  (iilassical  delicacies  which  the  rule  and 
compass  can  effect  almost  of  themselves.  His  own 
house,  or  Palace  it  might  be  called,  is  here  still  pointed 
out  to  the  attention  of  the  traveller;  for  he  spent  the 
latter  part  of  his  life  in  his  native  place.  IppolUo  and 
Lorenzo  Costa  were  among  the  best  scholars  that  he 
left  behind  him.  Dommico  Fcti,  from  Rome,  lived  for 
some  time  at  Mantua  under  the  patronage  of  the  Court. 

Modena  boa.sts  of  having  contributed  one  distin- Schoal  of 
guished  artist  to  the  School  of  Raffael.  namely,  Munari, 
better  known  by  the  name  of  Pellegrino  da  Modena ; ****^**""*» 
fur  his  best  works  we  must  go  to  Rome. 

Lelio  Orti  waa  also  a native  of  this  place  ; but  he  too  Orsi. 
remained  here  but  a short  time,  having  been  banishtMl  by 
the  Court,  and  afterwards  settling  in  Piedmont,  in  which 
Country  many  very  fine  compositions  by  tiiin  arc  to  be 
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mrl  with : there  no  founriiition,  however,  fur  the 
story  conmioiiiy  reiuteti,  imnidy,  that  he  was  a pupil  of 
Michael  Angelo. 

liartolomeo  •ScArefonr,  a not  unsuccessrul  imitator  of 
Corregio*s  style,  comes  under  tlie  head  of  the  School  of 
Modena. 

Cremona  has  the  merit  of  having  sent  forth  some 
Painters  of  considerable  talent  in  the  earlier  da}s  of  Art, 
such  as  the  Iwo  Doccacini,  father  and  son,  and  Bernar- 
dino Gotti,  or  7/  S’q^ro. 

lint  its  chief  fame  is  owing  to  Uie  School  formed  here, 
in  the  middle  of  the  With  century,  by  the  family  of  the 
The  Campi  Campi,  who  were  four  in  nuin^r,  Grulio,  Antonio, 
Fj/imisio,  and  Bernardino.  Tlieir  style  was  partly  com- 
posed from  tliat  of  liiulio  Romano,  but  its  strange 
features  were  softened  down  by  the  addition  of  the  Cor- 
regiesqiie  gracefulness  of  attitude  and  beauty  of  colour- 
ing. They  were  very  successful  in  their  day,  and  their 
Pictures,  if  not  common  elsewhere,  are  often  to  be  seen 
in  Lombartly.  They  too  had  a follower  in  Gto.  Bat. 
Trotti,  or  Maloiao. 

We  find  one  of  the  pupils  of  Raffiicl  settletl  at  Fer- 
rara, who  retired  from  Rome  with  considerable  reputa- 
tion, and  gave  up  his  latter  years  to  his  native  city. 
His  name  is  Bentenuto  TUi,  (or  //  Garojbto,  as  he  is 
called,  because  he  used  to  paint  a clove  or  violet  upon 
his  works,  as  his  private  and  peculiar  mark.)  In  him 
may  be  traced  much  of  the  elegance  of  the  School  from 
which  he  issued ; and  his  colouring  savours  of  those 
principles  which  guided  his  master  in  his  latter  and 
better  days.  Giroimno  da  Carpi  was  the  sdiolar  of 
Garufuin  at  Ferrara. 

ITie  style  of  Michael  Angelo  too  was  cultivated  here 
by  CamiHo  Filippi,  who  has  left  a s|>ecimen  of  his 
talents  in  a Picture  of  the  La$i  J ud^meni,  in  the  Choir 
of  the  Metropolitan  Church. 

ScarMUno,  with  his  pupil,  CamiUo  Bicci,  may  be 
clashed  umung  the  imitators  <»f  P.  Veronese,  and  Gian, 
fifazruoti,  (or B/utantot».)  together  with  his  pupil,  Car/o 
Bonone,  of  Titian,  uiid  with  their  names  we  must  close 
the  account  of  Art  os  cultivated  at  Ferrara. 

Prrino  del  V'aga,  another  of  the  School  of  RafTael, 
introduced  the  miimier  of  that  master  at  Genoa,  sooo 
aUer  the  general  diKj>ersion  of  the  artists  from  Rome 
upon  the  sucking  of  thiit  city  by  the  troops  of  ClmHcs  V. 
By  his  instructions  were  formed  two  brothers,  Lazzaro 
and  Pantaleo  Calvi,  who  were  very  respectable  Painters: 
and  it  is  to  be  prenumed  that  the  other  Genoese  be- 
longing to  this  era,  such  as  the  two  .Srmint  and  Litca 
Cambiazo,  (the  same  who  went  to  Spain,)  drew  (he 
principles  of  their  style  from  the  same  source,  though 
Uiey  were  not  actually  his  scholars.  A certain  Noble, 
G.  B.  Pffggt,  (the  first  instance  at  Genoa  of  a Patri- 
cian BO  devoting  himself,)  continued  the  profession 
towards  the  end  of  the  XVIth  century,  and  became  one 
of  its  most  distinguished  oniamenis.  But  far  from 
lini  ting  iheir  patronage  to  their  countrymen  alone,  the 
weallliy  Genoese  sought  in  an  aficr  Age  the  assistance 
of  those  who  bore  a high  reputation  abroad,  inviting 
and  encouraging  the  residence  among  them  of  some  of 
the  most  celebrated  foreign  artist.s.  Ruhens,  Vavkyke, 
Simon  Vouet,  and  many  others,  in  this  way,  remained  a 
long  time  engaged  upon  Painting  in  this  city,  and  have 
left  behind  them  many  splendid  memorials  of  their  skill 
and  ability.  Native  talent,  however,  was  by  this  means 
conBidenibly  depressed ; and  we  find  the  latter  annals 
of  this  School,  as  it  may  be  called,  filled  with  few 
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names  of  any  note  or  distinction.  Tlie  two  Cartoni,  D«ab  *r.<j 
and  Bernardino  Slrozzi,  (//  PrHe  Genoveu',)  were 
respectable  Painters,  as  abo  were,  in  still  mure  modem 
days,  //  Grtvhettn,  or  Oiocanni  Benedetto  Caati^lione, 
and  his  two  sons:  these  last,  however,  chiefly  excelletl 
in  painiing  animalK. 

In  Pitdmont  and  Saroy  also  we  find  that  foreign  Of  PieJ- 
era,  (for  so  they  call  the  natives  of  other  States 
Italy,)  chiefly  engrossed  the  public  patronage,  and 
there  are  few  instances  of  native  artists  who  rose  to 
eminence.  Giorgio  Soteri,  of  Alexainlria,  however,  in 
die  XVTth  century,  a^ipears  to  have  painted  several 
altar-pieces  for  Churches,  and  to  have  made  some 
ilislurical  pieces  which  are  now  remaining.  We  may 
ijiiole  also  (he  iiuine  of  Gtil.  Cacria,  (or  ^fc^raiK),) 
of  Moiiferruto,  with  those  cd*  his  two  daughters,  Fran- 
cc»r«  and  Ortola.  Antonio  Moitnari,  (or  raroc««o, 
as  he  is  aoinotimes  called  from  his  imitationa  of  the 
Caracci,)  was  a native  of  Savoy,  but  he  expatriated 
himself,  aiul  pnssed  the  greater  part  of  hia  days  either 
at  Rome  or  Botogna. 

In  the  XVI  Mill  century  we  And  a School  established  , 

ol  Tneiu  by  another  distinguished  native  artist,  namely,  Of  Tuna. 
Claudia  Beaumont,  by  whose  means  and  interest  a Royal 
Academy  was  first  established  in  the  Capital;  some  of 
his  I’ictiires  are  to  seen  at  the  Church  of  Santa  Croce 
and  in  the  Royal  Library, 


DUTCH  AND  FLEMISH  SCHOOL. 

In  turning  our  attention  to  Holland  ami  Flanders, 
we  find  certain  peculiar  and  distinctive  qualities  belong- 
ing to  the  Painters  of  these  countries,  and  a perfectly 
new  department  of  Art  eslablished ; new,  at  lea.st.  in 
comparison  with  that  which  we  have  hitherto  been  re- 
viewing, and  indeed  invented,  one  might  almost  say. 
by  the  rude  UUramuntaties.  It  is  a style  of  a lower 
description ; it  aims  at  a more  homely  representation 
of  Nuturc  than  that  which  the  polished  Italians  had 
ever  thouglit  worthy  of  being  represented  on  canvass  ; 
but  still  it  is  excellent  in  its  kind.  Whether  Figures, 

Portraits  Landscape  are  subjected  to  the  pencil, 
strong  characteristic  expression  everywhere  gives  an 
interest  to  (he  scene;  and  Nature  is  vividly  brought 
before  our  eyes:  neither  is  skill  nor  science  want- 
ing, nor  are  (he  picturesque  refinements  uf  colour, 
grcHipiug,  or  .striking  effects  of  light  and  sJiade,  by  any 
means  absent  from  the  better  style  of  Dutch  and 
Flemish  Pictures ; on  the  contrary,  their  artists  have 
laboured  long,  both  judiciously  and  industriously, 
and  now  exhibit  all  (he  advantages  which  llie  most 
accomplislied  practical  experience  can  expect  to  attain. 

All  tliol  can  fairly  t>e  objected  against  them  is,  that 
they  possess  no  refinements  of  dignity,  or  loveliness 
of  attitude;  none  of  the  tempered  delicacies  of  sen- 
timent are  ever  expres»e<l  by  the  personages  whom 
they  represent  in  their  compositions;  it  is  Nature- 
plain  Nature — and  Nature,  too,  as  she  shows  herself 
amongst  the  rvider  nations  of  the  North;  unadorned, 
and  unas.sisted  by  those  Poetic  feelings  which  in  realms 
of  higher  polish  and  civilization  have  ennobled  Man- 
kind. 

This  School  dates  its  existence  from  the  days  of  J.  Van  Byex. 
Fan  Eyck,  the  reputed  inventor  of  Oil  Painting,  and 
of  his  brother,  Hubert,  both  of  whom  passed  their  lives 
3q  9 


Digitized  by  Google 


■180 


PAINTING. 


HudiKove- 
ri««  in  oil 
ptiating. 


Hemmelink 


V<»JV»erl 

Eluui. 


tlunoe  U»e 

wul 

ccuturj. 


at  Ghent  and  ftrw^r*.  Two  fine  Pictures  by  tlie  for- 
mer of  these  artists  arc  in  the  |>oflsessit>n  of  the  Duke 
of  Devoiishire,  and  in  them  may  lie  traced  the  first 
symptoms  of  that  dintiiielivciiess  of  feature  oiid  altitude, 
Hhicii  was  to  be  reftarded  in  after-times  as  the  peculiar 
cliaracteristic  of  the  School.  As  to  Uie  invention  of  Uie 
art  of  Pointin(f  in  oil,  it  is  d«ir  that  it  does  not  lielon^ 
to  Van  Kyck;  many  lectures  in  Italy,  and  even  in 
Kiu^innd,  were  so  |)ainled  long  before  his  day:  but  he 
certainly  made  some  great  discover)  with  reganl  to  the 
use  of  oil  as  a vehicle  (as  it  is  called)  l(>r  colour,  and  it 
is  probable  tlial  his  secret  may  have  regarded  the  prc« 
paniiiun  of  a drjing  oil  lor  the  Paifiler’s  um»;  than 
which,  indeed,  no  discovery  can  In*  ctmeeived  of  much 
greater  importance,  as  far  as  regards  the  niechaiiisin  of 
Art ; nor  iieet!  we  be  surjirisi’d  ut  the  sensation  which 
it  created  both  in  Flanders  ami  in  Italy.  On  this  suh* 
ject  we  may  refer  to  James's  Ficmiih  and  Duti'h  SvHifdt 
of  Painting. 

J.  Van  Eyck  was  bom  in  1370.  Conlcmponir)  with 
him  was  llauM  Hemtndink,  who,  tlKiiigh  he  mi\ed  his 
coUmrs  in  the  old  fashion,  with  white  of  eggs  or  guru, 
obtained  much  harmony  and  juiwer  of  colouring.  He 
too  wa.s  of  Rniges. 

We  next  c^wie  to  Volkaert  Klaa^z.  of  Haartem. 
chiefly  celebrated  fiir  his  designs  for  the  Painters  on 
gla.ss  ; an  Art  for  the  invention  of  which  we  are  indebted 
to  a FVrnchman,  (f»whV/wo  de*  yfamUa^  or  ffiHium  of 
yfartrilit^,)  os  appears,  but  which  was  nowhere  car- 
ried to  so  great  perfection,  or  so  extensively  practiced, 
ns  in  Flanders.  In  all  the  Pictures  of  Klans^  we 
uliscrve  suber-lookiug,  sedate  figures  placed  in  angular 
and  awkward  attitudes,  and  )et  by  no  means  void  of  liwee 
or  expression.  Tlie  same  remark  may  lie  made  of  two 
other  Painters  of  an  early  date,  (^uintin  Matty*,  of 
Antwerp,  a name  well  known  in  Knglaml.  from  his 
celebrated  Picture  of  Uie  Miwrs,  nl  Windsor  Castle,  and 
Comeliui  EngkelbrechUen,  (ot  Cornelius  le  Cniximer,)  of 
Lcydm,  so  called  from  being  cook  in  his  owti  family; 
he  was  greatly  patronised  by  Henry  Vlil.  of  FItigland, 
and  his  works  were  highly  esteemed  in  this  country. 

Hut  Ijeyden  has  still  higher  claims  to  notice  in  a 
Historical  account  of  this  School,  from  being  the  birth- 
place of  Lucas  Jacobs,  (or  Lutas  de  Leyden, y the 
friend,  and  we  may  add.  tii  Mme  sort,  rival  ot  the  cele- 
brated Albert  Durer.  He  was  an  Engraver,  Painter 
on  glass,  ns  well  wt  Designer  of  landscape.  History, 
and  Portrait,  and  excelled  in  all  these  several  depart- 
ments of  the  Art ; some  of  his  engravings,  which  are 
by  no  means  uncommon,  will  give  a licttcr  idea  of 
Ilia  style  than  cun  be  furnished  by  any  verbal  descrip- 
tion. Still,  however,  the  School  furnishes  no  ex.ample.s 
of  more  spirited  style  than  those  which  have  l>eeii  de- 
KTibed  ; nor  does  it  exhibit  any  great  advancement  in 
Uie  ideas  of  it*  profesimrs  on  the  subject  of  their  Art. 

About  the  beginning  of  the  With  c*entury  a con- 
Mtderable  cliange  seems  to  have  taken  place ; the  fame 
of  the  Italian  Painters,  which  hud  now  reachcsl  Its 
xenith,  the  universal  admiration  which  they  had  excited, 
and  the  overwhelming  praises  which  were  accumu- 
lated U]Hin  them  by  all  the  writers  of  the  day,  induced 
these  northern  artist*  to  enlist  themselves  under  Uicir 
banners,  rather  limn,  as  bolder  spirits  would  have  sug- 
gested, to  enter  into  comjietition  with  them.  Most  of 
Dutch  ontl  Flemish  artists  of  tliis  century  tliought 
it  nluHiluiciy  necessary  to  visit  llaly,  in  order  to  cpialify 
themselves  for  the  exercise  of  Iheir  Profession ; and 


their  own  natural  powers  and  natural  resources  were  D«tch  wvd 
neglected,  in  the  hope  of  sharing  the  fame  of  the 
Italian  .School.  Hence  arose  a new  style  of  Pointing,  ^houl- 
not  indeed  a very  successful  one,  but  it  may  l>e  describeti 
as  approaching  nearer  to  the  reigning  fashion  of  the 
day  in  Historical  composition,  than  any  thing  that  the 
artists  of  this  School  had  hithtTlo  pruduced.  Lambert 
of  Lirse  wins  one  of  tlieM:  travelled  artists,  and  one 
who  contributed  more  than  any  other,  perliaps  to 
foster  and  to  encourage  among  his  counirymen  this 
rising  pmliieciiot)  fur  Italian  study.  He  Cfitablished  for 
hiiiwlf  a Scliool  on  the  Italian  principle,  in  whidi  vtere 
formed  many  of  Uic  lietter  artists  of  the  succeeding  Age  ; 

If'dtinm  Key,  of  Breda,  who  is  said  to  have  painted 
iHitii  History  and  Portrait  in  go<Hl  style,  gained  his  in- 
structions here;  a*  dul  also  lluberi  iitdtzius,  of  whose 
proficiency  we  can  fiimi  a good  idea  frtun  his  engravings 
now  extant.  Last,  not  lenKt.  we  may  quote  the  name 
of  Franc  Floris,  {ot  Francis  itVrirndi,)  to  whont  isFraacn'ns. 
attrihiited,  even  by  a Florentine  writer.  (Vtwari,) 
llie  surname  of  the  iKleinish  Rallacl : it  must  be  con- 
fessed, indewl,  that  in  point  of  the  Classical  air  with 
w hich  he  has  invested  his  figiires,  he  went  far  beyond 
any  of  those  Painters  of  the  Low  ('ountrirs  whose 
name*  have  been  nieiitiuned  almve.  The  Life  of  Si. 

Luke,  and  the  Day  tf  Judgment,  painted  for  a Church 
ut  BnisM'Is,  arc  reckoned  among  his  best  works.  We 
may  be  enabled  to  form  wime  judgment  of  the  esteem 
in  which  he  was  held  by  hiscouiiiryiueu.  fnim  the  num- 
l>cr  of  young  arti.sts  who  crow«lctl  the  benches  of  his 
School,  each  desirou*  to  begin  the  world  under  the 
auspices  of  so  celebrated  a name  : his  scholars  were 
a hundred  and  fifty  in  number,  amongst  them  were 
his  two  sous,  J.  ll.  Floris  and  Franc  Floris,  Martin  Ntt 
Fos,  Lucas  de  llcere,  (who  was  much  employed  in  King-  In- 
land,) (Hft  Prank  and  hi*  family,  and  Purbus  and  his 
family,  wholaith  seem,  like  the  Ka-ssniio family  in  Italy, 
to  haveciilti\ated  astyle  that  was  heredtlary  in  descent 
together  with  the  name  of  their  family. 

'iThe  city  of  Brusvls,  loo,  may  exult  (and  it  is  no 
small  matter  of  lioust)  in  having  coiitrihuted  one  of 
the  artists  who  formed  the  School  of  Uaflucl  at  Home, 
liernard  Fan  Orfay,  or  Parent  of  lirusseU  wa.s  his  name.  Htr*ni. 
Histiiust  celebrated  original  compovitioiiM  were  Cartoons 
for  the  tapestry  of  the  Palace  of  the  Prince  of  Orange 
at  Breda ; hut  both  he  and  Mirhel  Coxcie,  of  Met  Min, 
who  also  had  studied  iu  Italy,  were  tnoKl  successful  in 
their  copies  and  pasticcio  imitation*  <»f  the  Pictures  of 
RafTael  ; many  of  those  bright  and  soft  Paintings, 
which  arc  now  highly  valued  a*  undoubted  originals 
of  that  great  muster,  having  in  fact  issued  from 
their  manufactory.  II  .S'orrfo  flarent,  as  he  was  called 
in  Italy,  was  the  son  of  Fan  Orlay,  but  a follower  of 
the  style  of  Titian  rather  than  that  of  his  father.  We 
find  a few  other  Historical  Puinlers  of  note  at  Bni*S4*ls, 
as  Lucas  Gassei  ron  Helmont,  Peter  Moet,  and  Rt»ger, 
de  IFeyde. 

At  Utrecht  we  meet  with  Jan  de  Mabuxe  in  high  repu- 
Utlion  towards  the  middle  of  the  With  century.  At 
Amsterdam,  Jan  Schmrrl ; and  Antonio  Mom,  the  pupil 
of  this  last-named  artist,  roM:  to  so  high  a reputation 
as  a Portrait  Painter,  that  he  received  invitation*  to 
foreign  Courts,  and  was  treated  with  the  highei4 
attentimi  at  London,  Madrid,  and  Lislmn ; a great 
honour  fur  one  who  was  nut  a native  of  ludy,  hitherto 
regartled  as  the  iiaiund  ami  excluMVc  country  of  the 
Fine  .\rts. 
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PtintiDg.  'Fhou^h  Uie  Italian  taste,  and  a |rraeral  raf^  for  His* 
t^rical  Painting  had  now  completely  gained  the  ascen- 
dancy in  puldic  estimation  even  in  ilulland  and  the 
Low  Countries,  yet  we  turn  with  pleasure  to  that 
raciiieas  of  native  talent,  which  here  and  there  ap- 
peared to  recall  the  natives  of  these  countries  to  a 
just  appreciation  of  their  own  natural  peculiarities. 
The  Heroic  vein  never  seems,  to  have  been  adopted, 
willingly  at  least,  either  hy  the  Dutchman  or  the 
Fleming ; they  arc  in  tins  line  imitators,  and  awkward 
in  their  imitations.  It  is  only  when  we  see  from  his 
spirit  and  vigour  that  a man  is  following;  a natural 
call  and  inclination  of  his  genius,  that  wc  can  allow 
to  him  u full  tribute  of  praise  and  admiration.  The 
first  muster  who  struck  out  a new  line,  and  thus 
boldly  dared  to  leave  the  fashionable  and  beaten  track, 
Breusheb  ‘Ptier  i/rewgAf/,  or  Breughel  the  Old  or  the  DroU^ 

^ ' us  he  is  called;  not  but  that  he,  too,  has  painted  His- 

torical  pieces,  in  compliance  witli  the  fashion  of  his 
day;  hut  it  is  in  his  limiter  pieces  alone,  such  os  fairs 
or  kermejtten,  marriages  of  the  pea-santry.  and  other 
rustic  revelries,  that  we  recognise  the  full  force  and 
power  of  his  talent.  He  painted  first  at  Drussels,  and 
next  at  Antwerp,  and  left  behind  him  two  sons,  who 
attained  great  eminence  in  their  respective  lines,  P. 
Breughel  the  young,  (or  Breughel  tfEnfer,)  a Painter 
of  conflagratioas,  &c.,  and  Jean  Breughel,  (or  Breughel 
de  Vehurt,)  so  named  from  the  bewitching  softness  of 
his  style. 

P.  AertMn.  Piter  s4erisen,  (or  Peter  the  Long,)  who  was  bom  at 
.^maferdam  in  1519,  may  be  regarded  as  an  inventor 
with  regard  to  another  branch  of  Art,  namely,  the 
Painting  pieces  of  still  life;  a walk  of  Aii  that  may 
he  said  to  have  been  carried  hy  the  Flemish  and  Dutch 
artists  to  the  highest  degree  of  perfection:  jk>u  and 
kettles,  and  other  kitchen  furniture,  in  the  hands  of 
Aertsen  became  materials  for  a Picture ; and  with  him 
they  were  made  to  produce  a beauty  of  colour  and 
efl^'t  equal  to  that  which  might  be  exhibited  in  the 
best  executed  Pictures  of  more  promising  imagery. 
His  style  presently  attracted  notice,  a.s  much  from 
its  intrinsic  merit  as  from  its  air  of  no\elty«  and  wa.s 
followed  with  great  a.ssiduity  bv  many  succeeding  artists, 
such  as  P.  ran  BochU,  IP,  lialf,  T.  i)icht,  Peter  Ar- 
nold, and  Dirrh  Pielert,  &c. 

A third  walk  of  Art,  which  now  came  into  culU- 
vatiun  in  these  countries,  was  the  Painting  perapectivea, 
or  architectural  vistas;  but  by  the  Dutch  the  rich 
combinations  of  Gothic  architect.s  were  exhibited,  not, 
as  by  the  Italians,  the  symmetric  and  rectangular 
forms  of  the  Grecian  or  Roman  buildings;  a most 
important  diflereuce  in  the  eve  of  the  Painter.  The 
sublime  etfects  of  chiaro-osruro,  which  these  gloomy 
mUTiurs.  piles  *if  building  afforded,  and  the  mellowness  of 
their  colouring,  invited  men  of  high  talent  to  employ 
their  time  in  their  delineation;  and  it  may  be  stated 
with  truth,  that  there  are  few  compositions  wherein 
more  skill  and  ability  U shown,  than  in  the  Pictures 
J J*  Uiits.  (;hm.(.hea  pro<luce<l  by  this  School.  Jean  de-  GV*«r, 
a native  of  Friesland,  bom  in  1527,  was  the  first  to 
commence  Uiis  line;  it  was  carried  to  a still  greater 
Sieenwycb.  degree  of  perfection  by  his  scholar,  //.  Steentcych,  and 
again,  in  after-times,  by  one  who  was  the  scholar  of  the 
PiierNe  f«  last-named,  that  is,  Peter  Neefi. 

Some  successful  attempts  also  were  made  at  this 
day  in  the  department  of  Landscape  Painting  by 
3/<^eruier,  Matthew,  and  Paul  Brill,  who  are,  or,  at 


least,  the  two  last  are,  better  known  at  Rome  than  in  Z>utcii  snU 
their  own  Country.  Marine  views  also,  for  which  thw 
School  became  in  after-times  so  celebrated,  were  painted  , 
even  in  this  early  day  by  N.  Corneliiu  Proom,  U»e  same 
artist  who  fumislied  the  designs  for  the  tapestry  repre-  view*, 
sentiug  tlie  defeat  of  the  Spanish  Armada,  now  liang- 
ing  up  in  the  English  House  of  Lords. 

There  is  no  branch  of  Art,  perhaps,  in  which  this 
School  showed  so  much  real  merit,  as  in  Portrait 
painting;  there  is  an  uppurenl  breadth  arising  firom 
their  Portraits  a management  of  their  subject,  and 
an  air  of  fidelity  of  eharacter  preserved  in  all  Ihcir 
works  of  this  nature,  which  were  lieyond  praise. 

Corneliut  Kdrl  and  Mireveli  are  botli  well  known  Eeul. 
in  England  in  this  line.  Many  others  obtained  csta-  Aftrevdt. 
blislimenu  at  foreign  (Courts ; nor  ought  we  to  con- 
sider Courtly  favour  as  limited  to  prtifessors  of  this 
branch  alone,  when  Darlhcdomcw  Spraiiger,  for  his  Spna^rr. 
Historical  designs  clucfly,  wa.s  employed  both  hy  Pope 
Pius  V.,  at  Rome,  and  the  Emperor  Maximilian  II.,  at 
Vienna,  from  the  latter  of  whom  he  received  a patent 
of  Nubility. 

But  neither  was  the  rage  for  the  style  of  Italy  sub- 
dued, nor  were  the  Dutch  ami  Fleinisli  artists  less  desi- 
rous than  before  of  rnushing  their  education  in  that 
Country  ; Uiere  was,  indent,  formed,  towards  the  cml  of 
the  With  century,  a very  large  Society  by  them,  during 
their  residence  at  Rome,  under  the  title  of  the  Bande  lUiKle  Acs* 
Academiijue.  They  had  regidar  meetings,  accompanied 
with  ceremonies  and  libations  in  somewhat  a freer  style 
than  that  to  which  the  Ilaliaiis  are  accustomed,  but  they 
imitated  the  example  of  that  people,  ingivinga«a6WfUrf, 
or  nicknanve  to  every  one  of  their  countrymen,  upon 
his  first  admission  to  their  Society,  by  whidi  he  conti- 
nued ever  after  to  be  distinguished  amongst  them- 
selves. 

Dionytiua  Calvarl,  of  Antwerp,  may  lie  mentioned  as  Calrsrt. 
one  of  the  most  noted  of  the  Dutdi  Italian  Painters. 

Hia  native  country  may  l>e  justly  proud  of  him,  as  he 
was  the  first  ultraiiiontane  who  was  regardt*d  as  eminent 
enough  to  establish  a School  of  Painting  in  Italy.  It 
was  in  his  School  at  Bologna  that  Guido,  Domenichino, 

&c.,  studied,  l>eforc  they  attached  themselves  to  the 
maxims  of  the  Caracct. 

In  the  works  of  Otto  I'enius,  the  master  of  Rubens,  OiioVcaiut. 
we  see  a fair  specimen  of  the  Classicai  turn  which  had 
been  acquired  by  these  sous  of  the  North,  and  the  pro- 
gress they  had  made.  Hlh  EniUenuiia  Horaliana 
abound  with  designs  conceived  with  os  much  taste  as 
spirit  and  ease. 

Henry  Golizius  was  a master  scarcely  les.s  .successful 
in  his  way.  Adam  Pan  Ort  also  may  be  mentioned  Van  Ort 
here,  and  his  pupil,  H.  Pan  Balen,  of  Antwerp,  many  Vsn  hskn. 
of  whose  elegant  and  spirited  little  figures  will  be  re- 
memhereil  by  the  Italian  traveller,  a.s  holding  a distin- 
guii.hed  rank  among  the  marvellous  productions  of 
that  Country.  Among  his  pupils  were  Bneydert  and 
Pandyke. 

A.  Bioemart  is  a still  more  singular  instance  of  the  A.BtoHiurt- 
labour  and  zeal  with  which  Italian  studies  were  pursued 
at  this  lime : in  his  compositions  we  see  a grandeur  of 
thought,  and  a noble  simplicity,  far  beyond  the  usual 
productions  of  the  imitative  cla.sa ; t^m  his  turn  of 
thought  he  would  have  done  credit  to  the  School  of 
Rome  herself,  and  yet,  as  far  as  we  know,  he  never  left 
the  boundaries  of  his  native  land,  and  framed  himself 
wholly  by  the  models  and  examples  which  were  afforded 
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in  the  Academies  of  the  Dutch  and  Flemish  cities  and 
the  private  cabineU  of  connoisseurs. 

But  sve  now  touch  upon  the  most  hrilliaiit  periotl  of 
the  Dutch  and  Flemish  School : all  that  had  hitherto 
Iteen  displayed  in  Art  in  these  Countries  was  to  disap- 
pear before  that  brig;^hl  constellation  of  musters,  which 
Warned  forth  in  iu  full  lustre  in  the  course  of  the 
XVIlth  century.  Of  these,  tlie  first  and  frreate!«t  I4 
Riibrai.  Peter  Paul  liubene.  So  wondrous  was  the  merit  of 
this  extraordinary  man.  that  he  seems  to  have  advanced 
the  condition  of  the  Professors  of  tlic  Art  itself  to 
hi^er  honours  than  it  had  hitherto  l>een  thought 
worthy  to  bear.  He  was  invested  with  singular  distinc- 
tion, and.  (though  without  relinquishing  bis  regular 
professional  occupations.)  was  often  selected  for  em- 
ployments of  a diplomatic  nature.  In  Italy,  Spain, 
anJ  England,  he  was  known  and  accredit^,  either 
publicly  or  privately,  as  a negociator;  and  in  all  these 
Countries  he  has  left  specimens  of  his  talent  which  are 
to  this  day  held  among  the  most  precious  and  most 
valuable  of  their  treasures.  Tlie  scries  of  Paintings  re- 
presenting the  Life  of  Marie  dc  Medicis,  in  the  Louvre  at 
Paris,  and  the  ceiliiigof  the  Banqiietiog-house  at  White- 
hall, in  Ixmdon,  may  l>e  mentioned  as  splendid  exam- 
ples of  his  style,  though  there  is  no  private  collection 
of  Pictures  throughout  England  that  does  not  tniast 
some  of  his  works.  Though,  as  it  .should  seem,  without 
any  perception  of  grace  ati<l  Wauty,  he  Mill  is  considered 
to  have  excelled  in  more  points  of  the  Art  than  alnio.st 
any  other  Painter  on  record,  except  Corregio  ; there  is 
ail  exuberance  of  design,  a fioridness  of  colour,  and  a 
general  richness  ami  lertility  of  inTcntiun,  pervading 
all  his  works  which  fill  the  mind,  or  rather,  we  should 
soy,  overwhelm  it>  with  their  power  and  prodigality. 
To  give  an  idea  of  the  marvellous  extent  of  his 
talent,  it  is  indeed  enough  to  aav.  that  he  painted 
HiMory,  Portraits  Land.scapes.  .\nimaU,  &c.,  all  with  a 
degree  of  facility  and  spirit  that  was  excelled  by  none 
of  his  contemporaries 

We  may  readily  stippose  that  a man  who  moved  in 
so  elevated  a sphere,  and  became  for  a time  the  idol  of 
the  Public,  would  be  followed  by  a host  of  itnitalor«,and 
so  it  eventually  turned  out ; the  names  of  some  of  the 
more  eminent  are  worth  recording,  because  their  Pic- 
tures are  often  confounded  with  thune  of  niil>cns  him- 
follow-  self.  We  may  mention,  therefore,  Eramtu  Quellin.  of 
♦rt.  Antwerp,  A.  ran  Dirpenbefre,  Theod.  ran  Thuldm,  Jan 

Thermos,  Fr.  fPouters,  of  Liege,  J.  van  (Jest,  J.  van 
Koeck,  and  last,  tliough  far  more  eminent  than  all  the 
others.  Vandyke. 

V«odyk«.  Antony  Vandyke.,  as  well  a.s  his  master.  Rubens  was 
very  favourably  received  at  the  Court  of  Charles  1.  of 
England,  and  has  left  in  our  country  very  niuny  beautiftil 
specimenH  of  his  iuimilablo  style  ofPortruiturc.  Scarcely 
were  his  talents  more  justly  appreciated,  or  his  works 
more  generally  admired,  during  his  slay  at  Genoa,  or 
in  other  parts  of  Italy,  than  they  were  in  London.  He 
ia  an  imitator,  doubtless,  to  a certain  extent,  of  Rubens, 
in  his  style  of  colouring;  hut  in  his  Historical  compo- 
fiitions,  ill  the  attitudes  and  postures  of  his  figures, 
there  are  peculiarilit-s  that  atlurd,  even  to  an  unlearned 
eye,  the  easy  means  of  distingutsiiing  between  the 
Hm  Uitiow-  w<irks  of  the  two  Artists.  Vaiulyke  bad  many  scho- 
lars  and  iiuitatora,  such  were  lirrtrand  Fouchiert 
Adrian  Hannrmari,  Jtan  de.  Rey/i,  and  lUxvid  Pedc^  of 
Delft ; the  two  last  of  wlioro.  it  may  be  important  to 
add,  resided  many  yeur*  in  England. 


We  have  before  staled,  that  the  middle  of  the  XVIlth  ri«trli  «M 
century  was  the  proudest  era  of  the  Flemish  and 
Dutch  richoul,  and  it  seemed  as  though,  by  the  collision 
nfcontem|)orary  geniuses,  a light  was  then  kindled  w hich 
illuminatetlformany  a year  all  the  Transalpine  seminaries 
of  Art.  Francis  Sneyders.nho  was  somclimes  employed  Soevden. 
as  an  asKistaiit  of  Rubens,  painted  onimals  with  a spirit 
and  fidelity  which,  since  his  day,  have  never  been  equalled, 

Jottfues  Jorduens  laboured  in  the  Historical  de;»artment  Jurdaenv 
with  a degree  of  success  only  inferior  to  Rubens  him- 
self. Daniel  ^rgAcrt,  by  his  inimitable  taste  and  skill,  S4^h«n. 
introduced  a taste  and  &shion  for  a hitherto  deKpised 
line  of  Art,  namely  for  Flower  painting ; and  he  may  be 
considered  as  the  father  of  that  School,  which  in  after- 
times  gained  so  much  celebrity  in  Holland  and  the  Low 
Countries,  David  remrrs  too,  the  elder,  whose  M»n  Dstid 
became  in  the  next  generation  so  celebrated  for  his  Pic-  TwMf*. 
tures,  cultivated  that  taste  which  was  before  said  to 
have  been  originally  introduced  by  Breughel  the  Droll, 
namely,  tlie  characteristic  scenes  of  common  life.  All 
these  great  Painters  were  then  stationary  at  Antu'erp, 
and  thus  this  city  gained  a name  as  a nursery  of  (ha 
Art. 

At  Brussels  we  find  Brevghcl  de  VAovrt  enjoying  a 
high  reputation  for  his  small  pieces  in  Landscape  and 
History.  Philippe  dti  Champagne,  an  sriist  belter 
known  in  E'rance  than  in  his  own  Country,  was  a native 
also  of  that  dty.  Francis  Hals,  of  Mechlin,  too,  be- 
longs to  this  day.  who  painted  Portraits  in  so  excelleiil 
a style,  as  to  be  regarded  by  general  estimation  as  no 
unworthy  rival  of  Vandyke. 

Nor  were  the  Lniicd  Provinces  less  fertile  in  talent  C«\p 
at  this  period  ; Albert  Cuyp,  of  Dort,  is  umpiestionalily 
the  best  Painter  of  natural  I..andBcape,  such  as  it  appeared 
within  his  own  Country,  that  ever  existed.  While  from 
Utrechi  came  Potenburg,  so  celebrated  for  his  cabinet 
Pictures;  Gerard  Hoitthomt,  (or  Gherardo  delle  Notti,  ilosilierii. 
a.s  he  is  called  in  Italy,)  the  happy  imitator  of  Cara- 
vaggio; and  the  family  of  De  Heem,  so  fur  liimrd  for 
their  Paintings  of  Flowers.  Haarlem,  too,  oi  the  same 
time,  contributed  her  quota  of  genius,  and  boa-ts  of 
Esaias  Vandevridr,  the  first  of  that  family  afterwards 
so  welt  known  in  England ; and  that  most  indefatigable  Vandcv«td«. 
of  ail  artists,  (if  oil  Pictures  bearing  his  name  are  really 
from  his  hand,)  Van  Goyen. 

But  it  is  to  Leyden  we  must  turn  our  eyes,  if  we  RembranJt 
would  behold  the  chief  glory  of  the  Dutch  School, 
namely,  Gerrets,  or,  as  he  is  more  commonly  called, 
Rembrandt  van  Rhyn. 

Of  all  men  who  have  ever  devoted  their  lime  and 
study  to  the  Art  of  Painting,  Rembrandt  may,  perhaps, 
lay  the  highest  claim  to  originality  of  genius.  Scarcely 
does  he  seem  to  have  gained  the  mechanism  of  his  Art 
from  the  three  masters  under  whom  he  studied  in  suc- 
eesHion,  before  he  quitted  them,  and  shut  himself  up  in 
his  father’s  mill,  where  he  became,  by  his  own  labour 
and  study,  a fiiiisherl  Painter  of  first-rate  merit,  the 
founder  of  a new  School,  as  U were,  and  a new 
style  of  Art.  His  novel  and  very  imposing  method 
of  managing  and  concentrating  the  light,  in  all  his  , 
compo^iuons,  first  attracts  our  attention:  then  we 
observe  with  aniozcincnt  the  variety  of  colour  produced 
by  his  deep  transparent  tints,  enlivened  here  and  there 
with  the  aid  of  touches  of  extraordinary  vigour:  the 
whole  composition  harmonized  and  united  by  the  use 
of  a greyish  grtenish  background,  of  an  invention 
peculiarly  his  own.  Add  to  this,  a truth  of  character 
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1'«int4RR.  and  expreiision  in  hU  fibres.,  wiiich  though  conceived  in 
the  Name  ta»te  as  thme  of  many  of  hi5  felluw>c<}untry* 
men,  yet  were  diNtinj^jished  from  them  all  by  their 
superior  force  and  strenjfth.  Hence  one  may  form  Nome 
idea  of  the  magical  etfectN  of  a genuine  Picture  by 
Rembrandt.  Disdaining  all  learning,  and  deNpising 
Jie  then  fkshionable  study  of  the  antique  models,  with 
which,  indeeil,  he  never  gave  himself  the  trouble  to 
become  fairly  acquainted,  he  seems  to  have  attained  the 
ne  pluB  ultra  of  the  Dutch  Heroic  style,  if  any  Dutch 
style  may  he  so  called. 

Like  many  other  persons  of  strong  but  half-culti- 
vated minds,  he  had  his  humours  and  eccentricities  of 
character;  and  they  showed  themselves  e\en  in  hia 
Painting  rcom ; nor  cati  we  deny  that  these  too  were 
made  eminently  subservient  to  the  peculiarities  of  his 
style.  For  instance,  hU  cainnei  was  filled  with  what  he 
called  his  antiques;  (in  pans,  brass  poU  ami  kettles, 
and  nibhish  of  every  description ; and  from  these,  as 
from  the  cabinet  of  a virtuoso,  he  supplied  the  materials 
requisite  to  hll  up  his  Historical  compositions.  The 
single  hole  or  crevice,  through  which  alone  llic  light 
was  admitted  to  this  apartment,  funiishcd  him  with  bis 
ideas  of  chiaro-o»curo,  and  aided  his  conception  of 
those  singtilar  eHects  which  he  produced,  both  in  bis 
Pictures  and  his  etchings.  Some  have  fancied  that  this 
conceit  was  originally  suggested  to  his  mind  during  his 
days  of  study  in  his  falhcr's  mill,  which  was  pmluibly 
thus  lighted  by  a single  small  window;  yet,  though  lhi.s 
Idea  seems  plausible  enough,  it  may  have  been  that 
his  practice  in  this  respect  was  the  result  of  the  deepest 
reflection.  When  it  is  considered,  that  a Picture  is 
meant  to  represent,  not  the  whole  view  around  us,  but, 
as  it  were,  the  fraction  of  any  scene  presented  in  Nature, 
who  shall  say  that  Rembrandt  did  not  in  this  way  seize 
upon  the  most  perfect  princifile  of  the  picturesque,  as  it 
regards  (he  ettect  of  light  and  shade,  that  we  yet  hove 
known?  Does  it  not,  indeed,  appear  to  be  the  refine- 
ment of  an  artifice,  in  these  graphic  representations,  of 
which  some  symptoms  may  be  traced  in  the  works  of 
all  our  best  artists? — Rembrandt’s  etchings  bear  that 
value  with  the  world  of  cognoscenti  which  tlie  touch  of 
genius  ought  to  stamp  upon  (hem;  and  they  did  so 
even  in  his  Hletiine.  Though  we  are  lK>und  in  justice 
to  add,  that  this  very  circumstance  induced  him  ofien 
to  resort  to  a mean  and  base  trick,  in  order  still  far- 
ther to  impose  on  the  generous  partiality  of  the  Public  ; 
for  he  would  bring  them  out  soraetimes  in  a half- 
finished  state,  and  sometimes  with  false  dates  of  place, 
and  such  other  unartist-like  deceits,  as  prove  too 
fully  that  his  moral  principles  were  no  less  removed 
from  any  correctness  of  rule,  than  bis  eccenlricitie*  of 
manner  were  from  (he  common  practices  and  pre- 
possessions of  his  fellow-creatures. 

H»  Wluw-  Rembrandt  had,  as  may  l*c  expected,  a large  School 
of  imitators,  many  of  whom  were  eminently  Buecessfiil. 
We  may  quote  the  names  of  Jurien  Ovis,  Ferdin  Bof, 
ytdrian  Frrdod,  and  yet  still  more  celebrated, 
Hoogttraaten,  Nic.  Maas,  Sir  Godfny  KnclUr,  and 
Gtrard  Dote. 

GerartiDo«.  Grrard  Dow,  like  all  Ime  men  of  genius,  not  content 
with  following  Rembrandt's  manner,  brouglit  to  his 
work  something  of  his  own:  he  adopted  that  which 
best  suited  his  own  peculiar  talent,  and,  by  adding  a 
new  style  of  colouring,  l>ecame  in  some  degree 
liimseir  the  founder  of  another  School  of  Puiutiiig.  His 
Pictures,  which  ore  of  a small  size,  and  exquisitivcly 


finished,  are  generally  com|>oscd  of  single  figures;  iWh 
they  are  beautiful  mo<lels  of  the  Art  ot“  colouring.  M*®:**' 
He  generally  introduces  a carf>et.  for  the  sake  of  the  ^ t^tw»ut. 
richness  of  its  varied  hues.  Or  sometinica,  pcrliaps,  to 
bear  out  by  its  brilliancy  what  might,  in  other  parts 
of  the  scene,  appear  too  fine  and  gaudy.  3fiVrM  was  |U>rri«. 
his  scholar;  an  artist  of  great  simplicity  of  taste,  as  U» 
colour,  but  in  all  respects  u worthy  disciple  of  such  a 
master:  he  painted  Portraits  for  the  most  part,  but  (hey 
too  are  always  of  a small  size. 

Haarlem  produced  two  very  celebrated  men,  who 
were  born  in  the  beginning  of  the  XVIIth  century: 
namely,  Gerard  Terburi;,  an  admirable  Painter  of  cabi-  Tediurg, 
net  Pictures  representing  scenes  in  common  life : and 
Adrian  a proHigate  anti  incorrigible  drunk-  Brutwrr. 

ard,  who,  nevertheless,  possessed  great  talent,  though 
he  seems  never  to  have  entertained  a thought  of  looking 
out  for  subjects  for  his  pencil.  Iteyond  those  drunken 
semes  with  which  his  libertine  life  made  him  daily  con- 
versant. 

Adrian  and  Isaac  Otlade,  whose  names  are  also  .Adnsn  and 
celebmtetl  in  this  same  walk  of  Art,  were  natives  ofl»«« 
Luberk,  in  Holstein  ; but  since  they  formed  themselves 
chiefly  by  their  studies  at  Antwer{>.  ami  as  they  lived  in 
Holland  for  the  most  part,  may  be  fuirly  included  among 
the  Flemish  an<l  Dutdi  Painters.  'Fliough  the  Scluxil 
will  lose  almost  as  much  by  the  adoption  of  this  rule  in 
another  instance  as  it  will  gain  in  this;  for  an  artist  of 
great  reputation,  namely,  Pcler  de  Laar,  (or  Batnboccio,)  Kamborru). 
a native  of  these  parts,  not  only  studied  in  Italy,  but 
passed  the  greater  part  of  his  life  there,  and  therefore 
may  be  classed  among  the  Italians.  He  it  was  by 
w hose  skill  a taste  was  introduced  into  that  Country  tor 
Uiese  ultramontane  humours. 

We  have  now  arrived  at  another  generation,  when  Tmivrs. 
the  sons  of  the  earlier  contemporaries  of  Rubens  were 
coming  into  vr>gue ; and  among  these  we  find  the  name 
of  a P.iinter  who  certainly,  next  to  that  great  man,  has 
most  contrihiifed  to  the  fame  of  his  Country,  namely, 

David  Taiier*  the  youneer.  He  was  an  admimble 
Puinier  of  Landscape,  and  equally  iuccessful,  for  one 
cannot  say  more  so,  in  his  rcprcKentatiuns  of  fairs,  con- 
versations, shops,  and  subjects  of  that  homely  description  ; 
in  which  it  is  ditTreuK  to  decide,  whether  one  should  ad- 
mire most,  the  discrimination  witli  which  they  are  tn-ated 
in  respect  of  character,  or  the  skill  and  artifice  dis- 
played in  their  colouring,  arrangement,  and  design. 

Of  Landscape  Painters,  we  may  mention  Herman  S»i»e»*U, 
Sieanevelt,  (the  hermit  of  Italy,  as  he  was  called,)  a 
Dutchman  born,  who  at  Rome  became  a scholar  of 
Claude  Lorrain ; and  A.  Pynaker,  of  DeJJl,  who  also  pTiwiwr. 
wandered  to  Italy,  and  completed  his  studies  there. 

Much  mor.'  celebrated  was  Nicolas  van  Haarlem,  or 
Bert^hem,  as  he  was  nick-named,  a pupil  of  Fan  Goyen,  Ikrglteia, 
and  one  who,  like  his  master,  had  the  special  merit  of 
limilirig  his  views  to  those  subjects  which  the  country 
around  him  natuntlly  supplied,  instead  of  migrating  to 
the  less  congenial  land  of  the  south.  Hin  style  is  re- 
markable for  the  clearness  and  freshness  of  his  colonr- 
ing;  and  it  is  enough  to  say  that,  all  Dulehmun  us  ho 
was,  he  is  univer<ally  acknowledged  to  have  been  the 
l>es(  Painter  of  pastoral  scenery  that  ever  appesred. 

True  genius  finds  matter  enough  to  work  upon,  w here- 
soever it  may  by  chance  have  been  placed. 

From  the  same  city  came  J.  fFynants,  also  an  ex-  Wvpauu. 
cellenl  Landscape  Painter:  his  Pictures  are  conceived 
certainly  in  a more  lively,  but  still  a more  finical  style. 
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PaiBunr.  Jacqua  Jlvytdafl,  too,  was  from  the  name  place.  Thia 
last  artist,  as  well  as  his  contemporar)',  Ho^hema,  of 
RuvviMt  j4nttKrp,  makes  use  of  the  same  brown  ^rmmd  lor  a 
middle  tint,  of  which  V an  Cioyen  had  no  happily  availed 
himself.  Their  Pictures  neem,  indeed,  ^iierally,  little 
more  than  a few  touches  of  opaque  colour  upon  thin 
transparent  hrown,  relieved  oct^sionally  with  black. 
The  fiin^st  scenery  of  these  two  artists  is  always  ex> 
cellrnlly  depicted. 

Wrmver*  Philip  IPunvermam  was  also  of  Jfaarlrm,  and  one 
of  those  unhappy  men  who  met  with  success  in  hislifiv 
time  very  ilhproportioned  to  his  real  deserts.  That 
taste  which  inclined  him  so  to  compose  litn  lectures 
that  his  horses,  not  his  handHcape,  cauprht  the  eye,  and 
formed  the  main  feature,  was,  indeed,  peculiar  to  him- 
self alone : and  it  must  be  observed,  that  in  thin,  and 
all  cases  of  a isimilur  nature,  it  in  al^lutely  necessary 
for  the  artist  to  lx*  able  to  create  a taste  in  the  Public 
fur  thin  species  of  Paintintr.  and  to  enure  them  to  it  before 
any  jrreal  demand  for  his  Pictures  can  fKwsibly  arise ; 
and  this  is  seldom  done  without  the  intervention  of  a 
Patron. 

PjoI  Potter.  Far  diderent  was  the  fate  of  Paul  Potter,  of  Am»ier- 
dam  ; with  him,  indeed,  cattle  were  not  merely  brought 
forward  so  as  to  be  prominent  from  their  situation,  but 
actually  formerl  the  chief  part  ofhLs  Pictures;  his  Land- 
scape was  but  an  accessary  in  the  style  of  com(K>sition 
which  he  adopted : and  he  hllcd  the  same  place  with 
regTinl  to  representations  of  the  domestic  animalis  which 
Sneyder?  did  with  re^rd  to  the  wild ; nor  was  he  less 
successful  in  his  deiuiealiuns  of  their  character,  than 
that  frreal  artist  had  been  in  his  line.  'Phey  were 
painted  with  siirprisin^r  fidelity  of  manner  and  expres- 
sion. Even  during;  his  lifetime,  thoug^h  Uiis  is  less 
extraordinary  in  those  golden  days  of  patruuuge,  every 
Picture  (hat  he  wrought,  however  homely  (he  subject,  w as 
bought  with  the  greatest  avidity;  and  an  extensive  cata- 
logue of  imitators  preserved  the  memory  ofhis  style  long 
Kttri  after  their  inimitable  ma>vter  was  gone.  Of  these  A"«r/ 

Jardin.  Jardin,  also  a native  of  Amsterdam,  was,  perhaps, 

the  lies! : he  was  an  imitator,  however,  and  a successlid 
one.  too,  otBerghem  as  much  as  of  P.  Potter ; and  still, 
w'ilh  all  ihis  senile  power,  he  possessed  much  original 
talent  of  his  own.  Some  other  distinguished  natives  of 
Anisierduin  occur  towanis  the  middle  of  the  XVilth 
Wfeaioi.  century  ; such  os  ff'Wnifu,  (both  father  and  son,)  ad- 
mirable Painters  of  Landw^ape  and  of  Game,  Likewise 
E^hn  yan  der  Neer,  a Painter  of  Moonlight  pieces,  and 
V4(Mk»*ldc  frUtiam  Vandertldt  the  yo«AUp*r.  a Marine  Painter. 

ff'.  VanderHde  the  elder  w as  a native  of  Leyden ; and 
both  passed  the  latter  part  of  their  lives  in  that  city. 

Utrecht  boasts  at  that  lime  two  couple  of  brothers 
who  greatly  excelled  in  Landscape  Painting,  namely, 
Roth.  Jean  and  Andre  Both,  and  Herman  and  ComcliufZaiki- 
ZacV.(-i.4Ten  Leten.  But  Portrait  Painting  seems  to  have  met  with 
most  encouragement  from  the  wealthy ; and  the  rage  of 
(he  day  s^enis  chiefly  to  have  been  fur  small  Pictures. 
Mieris  iiUroducetl  this  fashion,  and  it  was  now  kept 
up  by  (»,  Mrtzu,  of  Leyden,  whose  colouring  may  be 
said  to  approach  in  small,  ver^’  near  to  thol  which  V'an- 
Scbilkeo.  dyke  prudticed  in  large,  frodeyroy  Hchulken,  of  Dorl, 
famous  for  his  candlelight  compositions,  wa«  much  en- 
gaged also  in  Portraiture;  and  bo  was  Jacque»  fVftyi,  of 
Antwerp,  though  he  ventured  also  into  the  Histurica! 
line,  and  raised  himself  so  great  a reputation  in  Italy, 
that  he  was  receive<l  on  his  return  to  his  native  city 
with  a public  procession  in  his  honour. 


VV'e  are  not  to  suppose  that  Historical  Painting  was  Dotch  and 
wholly  neglecled  in  Holland  and  Uie  Low  Countries,  ftewi'b 
during  this  latter  period  of  the  Sdiuol ; but  the  truib  is, 
that  toose  artists  who  struck  out  die  brilliant  novdUes 
of  style  which  form  the  real  glory  of  the  Flemish  and 
Dutch  ScIkmiIs,  have  so  far  eclipsed  the  Classical  and 
imitative  l>and,  that  those  who  would  0ve  a tnie  and 
just  ulea  of  its  History  must  limit  their  account  to  the 
former.  We  can  meniton  only  one  artist  of  these 
parts  whose  ideas  seem  to  have  been  really  mituralizcd 
in  the  soil  of  Italy,  and  that  was  merely  in  (he  line  of 
landscape,  namely.  Van  Bloemen,  or,  as  he  is  com-  V*s  BK>«- 
monly  calletl.  ; every  other  artist  seems  to  have  *«*u 

Ruiik  in  n^jmlation,  the  farther  he  attempted  to  advance 
in  whul  was  to  him  neither  natural  or  congenial. 

titrard  Laire^e,  of  Liege,  is  called  Uie  Flemish  Uirewe. 
Poussin,  and  few  men  ever  displayed  more  fertility  of 
genius  dtau  he  did;  but  unfortunately,  like  many  ofbia 
cuinpatrioH,  his  sensual  indulgences  brought  upon  him  a 
Mcvere  misfortune,  and  he  became  blind  in  tlie  fiftieth 
year  of  his  age. 

Baltic  Painting  was  now  grown  very  much  into 
vogue  : Vandermruien,  of  Bruuelt,  was  one  of  the  most  Viiklvr. 
eminent  in  diis  branch ; an  artist  who  had  the  good  mruica. 
fortune  to  be  employed  by  l^ouis  XIV,  of  France,  in 
order  that  he  might  immortalize  by  his  pencil  the  military 
exploits  of  his  reign:  Uughtenburg,  of  Haarlem,  (his  Huehiea- 
scl)o]ar,)also  followed  him  in  the  same  style  of  Painting, 
and  he  celebrated,  on  the  other  dde,  tlie  glorious  aetions 
of  Prince  EOgene  of  Savoy,  and  the  i)uke  of  Mur(- 
bomugh. 

The  family  of  Van  Huy$um,  of  Amderdam,  in  the  T>»e  v»i« 
beginning  of  the  XVlIlih  century,  succeeded  in  cany-  Huysuon. 
ing  to  still  greater  perfection  Uiaii  it  hud  yet  attained 
that  style  of  Flower  Painting  which  had  excitc<l  so 
much  admiration  in  (he  days  of  Seghen,  Mignon,  and 
De  Heem  : so  great,  indeed,  was  the  passion  which  had 
grown  up  in  Holland  for  the  cultivation  of  flowers 
thcinscUcf,  that  the  artists  who  mode  them  the  objects 
of  their  study  were  sure  to  meet  with  abundance  of 
palronuge,  and  therefore  it  ought  not  to  seem  stiqirisitig 
that  many  of  the  Pictures  of  the  Hiiysums  were  sold  at 
a.H  high  a price  as  lUOO  or  IbOO  florins. 

ill  the  elegant  and  highly-finished  Pictures  of  Adrian  VantlcrMrrf 
Vandertver/,  we  trace  a .«umilar  ta-ste  to  that  which 
fomierly  inspired  the  pencil  of  Polenluirg;  and  it  seems 
to  be  the  only  line  in  which  any  degree  of  elegiince  of 
f<inn  or  attUude  has  been  attained  in  the  compositions 
of  this  School.  His  Pictures  fetched  immense  prie« 
even  during  his  lifetime;  for  they  were  of  a style  that 
could  not  fail  to  be  pleasing  to  ail  the  world,  from  the 
wise  to  the  vulgar.  Willi  regard  to  his  style  of  attitude, 

&c„  he  may  be  regarded  as  aflurding  a happy  specimen 
of  what  may  be  called  unclassicaJ  grace.  He  dic'd 
in  1722. 

The  Painters  of  tho  modern  Flemish  and  Dutch 
Schools  are  very  successful  in  thcHr  imitations  of  (heir 
mighty  predecessors ; and  though  many  men  of  ability 
have  appeared  ntnongsl  them,  and  even  now  are 
living,  yet,  perhaps,  these  imitations  may  be  classed 
among  the  most  ha|)py  productions  of  tlieir  pencil. 
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Nuremberg  was  the  Krst  city  of  Germany  wherein  a 
Uste  for  the  Arts  of  desi|ni  appear  to  have  been  diii- 
played.  In  the  XVth  century  Martin  Schcmnjield  was 
resident  there,  who  is  celcUrat^  as  the  reputed  inventor 
of  the  art  of  engraving  upon  copper : and  there,  too, 
AlberiDufet  flourished  at  the  end  of  this  same  century  Albert  Durtr^ 
the  chief  leader  of  early  Art  in  hU  Cuuntr)'.  He  was, 
as  many  other  of  the  earlier  artists  were,  a Professor  of 
more  than  a single  branch  of  Art,  and  gainerl  a hig^i 
reputation  as  a Painter  of  History,  an  Architect,  a 
Goldsmith,  and  an  Engraver.  Tlie  correspondent  of 
Uaifael,  the  friend  of  Lucas  de  Leyden,  and  honoured 
towards  the  close  of  hU  life  with  a patent  of  Nobility 
fmm  the  imperial  Court,  he  may  be  regarded  as  having 
attained  the  highest  honours  and  most  extensive  fame 
of  any  man  of  his  lime.  His  general  style  is  well  known, 
for  his  engravings  are  in  the  hands  of  almost  every  one: 
tie  possessed  great  force  and  even  sublimity  of  design, 
but  had,  it  must  Ike  confeasiKl,  little  jierceplion  of  grace 
Pen*  sod  or  beauty.  Pena  and  Gruenwaldy  whose  Pictures  may 
Onieawald.  Royal  Gallery  at  lilunich,  and  were  con- 

temponirv  with  Albert  Durer,  aflurd  no  mean  specimens 
of  the  profesMOiml  skill  of  the  artist.s  of  that  early  day. 

There  was  another  artist  of  this  period  who  was 
endowed  with  natuml  faculties  much  of  the  same  stamp 
I.UCM  «oa  and  order,  namely,  Luca*  ton  MuUer,  (or  Kranach^)  of 
Muller.  Auesbur^ : and  something  similar,  in  point  both  of 
ability  and  skill,  wa«!i  a person  better  known  to  us  in 
lluibeie  England  than  any  of  the  above,  that  is,  Hohm  Holbein^ 
of  liaAe.  He  is  first  recorded  by  the  Chr«>nlclers  of  the 
time,  as  having  been  engaged  by  the  iminicipality  of  that 
city  in  hirnishing  Paintings  for  (he  Fish  Market  and  the 
Town  Hall  of  KU  native  City ; these  were  public  works, 
and  therefure,  that  he  should  be  selected  for  the  purpose, 
is  some  proof  of  the  honourable  estimation  in  which  he 
was  held.  He  also,  as  it  appears,  painted  the  celebrated 
I}ance  of  DeatK,  then  a favourite  subject  of  represen- 
tation in  SwiMserland,  and  whidi  has  exercised  Uic  inge- 
nuity of  many  Painters  of  allegory  in  a later  Age.  We 
can  discern  nothing  now  remaining  at  Basle  of  this 
work,  or  nothing  rather  which  cart,  on  any  good  ground, 
be  credited  as  having  come  from  his  pencil.  It  was 
not  until  the  periiKl  of  his  settlement  in  England,  how- 
ever, that  his  style  was  matured,  or  that  his  fume  rose 
to  its  zenith.  We  learn  Unit  be  undertook  this  journey 
upon  the  strength  oflctters  of  rectimtyendation,  of  which 
he  was  the  bearer,  from  Erasmus  to  Sir  Tlioma.s  More ; 
and  so  pleased  was  his  patron  with  his  industry  and 
talent,  (hat  it  was  through  his  means  that  he  finally  re- 
ceived the  appointment  of  Painter  to  King  Henry  VUI., 
and  was  established  as  a favourite  of  Uie  Court.  Resides 
painting  numerous  Portraits  of  our  Nobility,  Holbein 
was  engaged  also  in  making  some  large  allegorical 
Pictures  for  the  Surgeons'  Hall  in  London ; for  the 
Bridewell  Hall,  and  for  that  of  the  .MerchaiiU  of  the 
Steelyard : and  it  will  be  allowed,  tliat  he  certainly 
was  possessed  of  great  power  and  fertility  of  invention, 
though  nothing  can  be  more  remote  from  Classical  grace 
than  was  his  style.  His  Portraits  with  which  we  are 
most  familiar,  carry  with  them  the  appearance  of  great 
truth  and  force  of  character,  though  cha.stened  by  a 
soberness  and  dignity,  both  in  mien  and  attitude,  which 
were  peculiar  in  some  measure  to  the  manuer  of  that 
day. 

VOL.  V. 


Tobia*  summer^  another  Swiss  artist  of  the  XVIth  Otmtn 
century,  furnished  M>me  very  spirited  and  clever  designs  School, 
illustrative  of  the  Sacred  History,  meant  us  accompani- 
menls  to  an  edition  of  the  Bible.  Tlie  manner  of  con- 
ception of  these  prints  much  resembles  Uiat  of  the  works 
of  Holbein  and  A.  Durer.  Toward  the  end  of  this 
same  century  we  find  abundance  of  Pointers  on  giass, 
and  some  few  anthors  of  Historical  pieces,  as  Kranach 
the  younger  ; Aldcgraaf  of  AwrrmWg,  whose  engrav 
ings  are  not  uncommon;  Svartz,  of  Munich,  and 
liaintz^  of  SUrne.  We  must  suppose  Uie  Painters  of 
this  part  of  Germany  not  to  have  possessed  any  very 
great  or  extraordinary  talents,  when  wc  find  the  Erii- 
perur  Maximilian  II.  sending  to  a distant  country  for 
some  decorative  works  which  he  had  in  contemplation, 
ami  employing  BarlhifUmeit  Sprangcr,  Anltterp,  ibr 
that  purpose.  Nor  have  we  any  reason  to  believe 
him  to  have  been  found  unworthy  of  (his  preference,  as 
he  was  continued  in  his  employment  during  the  reign 
not  only  of  this  Emperor,  but  also  that  of  his  successor, 
the  Emperor  Rodulph.  Many  of  hi.s  works  are  still  to 
be  seen  in  the  Churches  of  Vienna  and  Munich,  &c. 

We  now  come  to  a native  artist  who  does  infinite 
honour  to  the  Country  that  bore  him,  namely,  Jean  Rotteah^ 
Rottenhamer,  of  Munich,  He  was  an  imitator  of  Tin-  "w. 
toretto,  both  us  to  his  manner  of  colouring  as  well  as 
the  general  air  of  his  compusitions  ; and  »o  succestsfiil 
was  he,  that  he  received  commissions  in  many  places  for 
large  altar-pieces  fur  Churches,  while  he  was  no  less 
sought  allcr  for  his  small  subjects  painted  on  copper, 
such  as  are  nut  unfrcquently  to  l>e  found  in  England. 

But  for  his  extravagance  and  profligacy,  Rottenliamer 
pnibably  would  have  omassed  a large  fortune  by  his 
laliour.  After  his  return  from  Italy  he  lived  chiefly 
at  Augsburg. 

While  the  South  of  Germany  was  thus  comparatively 
fertile  in  the  production  of  genius  we  shall  find  some 
arti»ds  of  eminence  who  came  from  the  mure  distant 
and  Northerly  regions.  Such  was  Jean  Lya.  a native  Ly% 
of  Oldenburg,  who  painted  both  in  large  and  small 
sire;  History,  village  fca.sts,  dances.  &c. : he,  loo,  like 
the  la.st-naimHi  artist,  was  a great  admirer  and  imitator 
of  Uie  Venetian  colouring,  and.  like  liiin,  was  thoughtless 
and  profligate,  and  died  in  poverty. 

.\l  Frank/url  on  (he  Main  were  bom  Adam  El- 
akeimer,  in  1574,  an  excellent  Painter  of  Historical 
pieces  of  small  size,  and  in  1606,  Sandrart,  the  His- 
torian of  the  Art.  Portraiture  was  the  chief  employment 
of  this  lust-nametl  nia.ster.  and  be  made  his  residence 
at  different  }ieriods,  in  Bologna,  Frank/brt,  Am.ster- 
dam,  Aug>burg,  and  Nuremberg.  J.  Lingelback,  the 
Painter  of  market-places,  murine  views,  &c.,  was  also  a 
native  of  lliix  place. 

Among  other  Painters  of  the  XVIItli  century  we 
must  mention  J.  /F.  Bauer,  of  Stratburg,  the  author 
of  designs  for  Ovid's  Metamorpkoaea : and  next,  one 
who,  as  far  os  locality  of  situation  is  regarded,  ought  to 
be  classed  among  the  German  artists,  namely,  Claudio  CUade 
GeUe,  or,  as  he  is  commonly  called,  Claude  /»rrain; 
for  that  Province  was  not  at  that  time  annexed  to  France. 

His  studies,  however,  were  made,  a.s  his  fame  was 
gained,  on  the  Italian  soil;  and  every  touch  of  his 
magical  wand,  every  shade  of  his  rich  and  sunny  l*ic* 
tures,  savours  of  a taste  that  can  only  be  acquired  by 
a residence  in  that  delicious  country. 

Tliere  are  many  other  native  Germans  of  this  century 
who  are  usually  classed  under  the  Itead  of  oUier  Schools 
3 tt 
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P*intia|.  than  this,  on  account  of  the  eminence  they  attained 
after  they  quitted  their  parent  land.  J.  ran  BockhortU 
{Lan^hm  Jan,)  a native  of  Muntler,  an  excellent 
Ailnan  Painter  of  Portraits  and  Sacred  History;  Adrian 
«ml  Isaac  and  I$aac  OAadt,  from  Litbtrk,  celebrated  Painters 
Osude.  ^otesque  subjects  and  low  life  ; Hrnry  Room,  a 

pupil  and  imitator  of  Du  Jardin.  who  was  bom  in  the 
Lower  Palatinate;  Lnuit  Bttckkuy*en,  of  Emden,  a 
Marine  Painter;  A.  Mi:;non,  of  Frankfort,  and  F.rnesl 
fihttm,  of  liamhur^.  Flower  Painters ; also  Ga*par 
iVrfjrAcr,  of  Hfidtthrrg,  an  inimitable  Painter  of  Por- 
traits of  a small  sizr,  are  all  of  them  in  common  con- 
versation attributed  to  the  Flemish  and  Dutch  School ; 
to  which,  as  far  aa  they  were  artists  it  must  tie  allowed 
that  they  belonff. 

So,  of^ain,  P.  Mourturon,  a Landscape  Painter,  was 
a native  <d'  Emdrn,  who  paaaetl  most  of  his  Itle  at  Paris 
and  Amsterdam.  Philip  Rf‘<>t,  (Rita  da  Ttroli,)  a 
native  of  Frankfort,  who  comtnned  pastoral  scenes  and 
architectural  ruins,  in  his  rapid  and  spirit(>d  method  of 
Paintinfv,  so  as  to  form  admirable  Pictures;  yet  he  is 
usually  ascribed  to  the  Italian  School,  having  chiefly 
lived  in  Italy.  And  Petrr  Fonder  Fart,  or,  as  we  call 
him,  Sir  P.  Lrly,  became  ao  naturalised  in  F.ngland 
during  his  long  residence  here,  and  is  so  much  iden- 
tified, by  means  of  his  Portraits  of  our  great  pernmages, 
with  the  History  of  our  Country,  that  one  is  Mirprise*!  to 
find  that  he  was  not  a Rrilon,  but  a native  of  Soest,  in 
Westphalia.  The  same  remark  may  l>e  made  of  Srr 
Kiello  Godfrey  Knellrr,  who  was  born  at  Lubetk,  in  lfi48. 

Vet,  in  spite  of  these  numerous  examples,  it  must  be 
said,  that  it  wa-s  not  for  want  of  patronage  at  home  that 
these  artists  could  be  fairly  said  to  have  lieeii  driven 
from  tbeir  Country : for  not  only  the  Ktnpemr  of  Ger- 
maiiy>  but  most  of  the  German  Princes  laid  out  large 
sums  at  this  period  in  the  purchase  of  Pictures;  and 
many  of  them  retained  artists  in  their  service,  and  ad- 
vanced them  to  titular  honours,  tin  well  as  rewarding 
them  with  libera)  pensions.  The  Courts  of  Hesse 
Cassel,  Munich,  Dusscldorf,  Ac.,  were  always  open  to 
Painters  of  merit  and  renown.  But  the  fact  is,  that 
there  was  no  common  centre  of  union  in  Germany 
among  the  artists  themselves — no  common  tie — no 
general  place  of  meeting  for  kindred  minds;  and  Ger- 
many under  that  single  name,  dismembered  as  it  is,  and 
has  been,  is  in  reality  no  Country  at  all  for  any  man.  It 
includes  a number  of  People  speaking  diflerent  dialects 
of  the  same  language,  but  having  in  no  other  respect  a 
community  of  leeling. 

In  the  next  century,  we  may  mention  the  names  of 
Mcfifs,  &e.  Rajfael  Meng$  and  Zoffani,  native  Germans,  who 
lived  in  Italy ; Lutherhurgk,  of  Alsace,  and  Angelica 
Kavffman,  a Swiss,  who  expatriated  themselves  in  a 
similar  way,  and  bestowed,  the  three  last  at  least,  many 
years  of  their  lives  upon  England. 

In  returning  to  our  notices  of  Southern  Germany, 
we  must  not  omit  the  name  of  Paul  Ferg,  a native  of 
Vienna,  who  died  in  Ix>ndon,  in  the  year  1740,  many 
of  whose  pleasing  compositions  of  Landscapes,  and 
meces  willi  figures,  are  often  to  be  met  with  at  this  day. 
^lere  was  also  J.  Elias  Ridinger,  a native  of  Ulm,  a 
Painter  and  Engraver  of  extraordinary  merit : tltough 
the  line  in  which  he  exerted  his  abilities  is  one  U»l 
docs  not  equally  excite  the  admiration  of  all  people ; he 
painted  animals,  and  chiefly  those  of  the  chase. 

Deoiwr.  Dalthatar  Drnmr  belongs  also  lo  the  XVIIIth 
century,  an  indetuiigaUe  Pointer  of  human  heads : 


one  whose  works  are  so  highly  finished,  that  they  wotild 
bear  the  critical  inspection  even  of  a microscopic  eye.  Sonooi. 
We  might  call  this,  however,  but  a vulgar  style  of  PaitiU 
iiig,  when  placed  in  comparison  wiili  the  works  of 
genius  which  we  have  heretofore  been  enumerating. 

He  was,  nevertiiclesa,  greatly  patronised  by  almost  all 
foreign  Courts,  and  received  offers  of  pensions  and 
establishments  in  more  instances  than  one,  which  his 
spirit  of  independence  induced  him  to  refuse.  It  must 
still  be  allowed,  that  in  these  Paintings,  however  minute 
llic  attention  paid  to  details,  the  general  character  and 
the  air  of  the  whole  wu.s  never  forgotten : ami  his  lone 
of  colouring  is  sometimes  very  Iieautifiil. 

Painting  is  much  palronis<^  at  Uie  present  day  in 
Germany,  not  only  in  tl»e  [m|>eriul  and  lioyal  Courts, 
but  in  many  of  die  minor  States  : and  there  ore  large 
Galleries  formed  from  the  works  of  the  bcfvt  masiera, 
as  well  ns  public  Academies  instituted  at  Vienna.  Berlin, 

Munich,  UreMlen,  Stuttgurd,  and  many  other  of  the 
chief  cities  of  Gennaiiy. 

SPANISH  SCHOOL. 

The  dominion  of  the  Moors  in  Spain,  and  (he  rich 
and  gaudy  style  of  ornament  with  which  their  Palaces 
and  Temples  abounded,  gave  a turn  to  Uie  .\rt.s  in  (liis 
country,  which  rather  retarded  than  asMKted  tlieir  pro- 
gress ; or,  at  least,  prevented  llte  Spaniards  from  acquir- 
ing so  early  as  the  Italians  hod  done,  the  ju:«t  and 
simple  principles  which  ought  to  regulate  public  taste 
in  this  respect. 

And  when  (heir  attention  was  once  awakened  on  this 
point,  they  were  for  (he  most  part  obliged  to  have  re- 
course to  study  in  Italy,  and  thus  to  expatriate  themselves 
fi>r  a time,  before  they  could  attain  any  very  considera- 
ble rtninence  in  this  refined  and  difficult  branch  of  Art. 

The  artists  of  Spain  present  themselves  generally 
to  uur  notice,  under  the  head  of  three  different  Schools, 
namely,  those  of  Madrid,  Seville,  and  Valeuciu ; in  HsAttL 
which,  if  no  very  strong  and  distinctive  pecuiioritics  are 
to  be  observed,  a.s  characterising  their  several  styles, 
yet  the  series  of  artists  which  ore  commonly  attributed 
toother  places,  warrant  us  in  making  such  a distribu- 
tioD  here  in  a Historical  |K>iiit  of  view. 

'Phere  were  iu  Madrid  soenil  I*ainlers  who  at- of 
tained  some  degree  of  celebrity  even  as  early  as  Uie 
XVUi  century  ; and  a few  of  their  works,  indeed, 
are  still  preserved  for  Uie  inspection  of  the  curious, 
aflbrding  interesting  examples  of  tiome-bred  talent 
and  industry.  Sucli  was  Antonio  del  Rtneon,  a native  Aaioniotk. 
of  Guadalaxares,  bora  in  1446,  the  first  Painter  who  is 
said  to  have  ventured  to  abandon  the  dry,  timid  Gothic 
manner  of  his  predecessors,  whoever  they  were,  and  to 
have  made  a nearer  approach  to  the  full  proportions  of 
the  human  form.  His  manner  has  a striking  resem- 
blance to  that  of  (ibirlandaio  of  Florence;  Uiough, 
os  it  appears,  this  similarity  arose  from  no  other 
circumstance  than  their  having  made  like  efl’orts  to  im- 
prove their  style,  and  from  being  ]>laced  in  like  circum- 
stances. Both  he  and  Peter  Berrequete,  (the  ehler.)  p.  iierrr. 
were  greatly  favoured  and  patronised  by  Ferdinand  and  quew. 
iMlwIla. 

In  the  Pictures,  again,  of  Ferdinand  Galtegoa,  who  G&llegcw. 
was  bom  at  Salamanca,  in  1475,  wc  might  fancy  that 
we  traced  a Ktrung  savour  of  the  manner  and  style  of  hia 
great  contemporary,  Albert  Durcr;  so  much,  indeed, 
does  he  resemble  him,  that  it  has  actually  been  coi^ee- 
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tured  that  h«  was  placed  under  him  ns  a scholar.  Nor  FemantUx  NaxarrtU,  or  d Mvdo^  aa  he  was  called*  SfumUh 
ts  it  improbable,  that  Galleg:os  may  hare  formed  himself,  was  another  native  Painter  whose  talents  were  bi;pu|]fht  Sclwul. 
to  a certain  extent,  upon  the  published  en^avin^  of  forward  under  the  patronaf^  of  Philip  II. ; he  painted 
Uiat  master,  which  already  had  come  much  into  fashion  Historical  pieces  with  |^at  spiHt  and  talent,  haring  ‘ .Nu-rrvV 
throughout  Europe  ; as  to  any  other  causes  of  resem>  studied  in  Italy,  and  formed  his  style  chiefly  by  what 
blancc,  we  may,  in  the  absence  of  more  positive  reasons,  he  had  .seen  in  that  Country. 

fairly  attribute  them,  as  we  did  in  the  last  instance,  to  Eugene  Can*  bein^  a pupil  of  his  father,  who  had  hogree 
the  natural  similsrity  of  efforts  made  by  men  of  ability,  formerly  {^one  through  a course  of  study  in  Italy,  con-  Cum. 
when  placed  in  similar  and  correspondent  situaiioivs.  necU  himself  with  the  style  of  Paintin^r  in  that  favoured 
In  the  XVlth  century  the  wealth  which  had  lano,  as  it  were,  only  by  inheritance  : but,  nevertheleas, 
accrued  to  the  Spaniards,  from  their  forei^  commerce,  he  was  a ^od  Painter  of  History  in  fresco,  and  was 
and  their  enterprise  in  trade,  paved  the  way  for  the  much  employed  at  Madrid,  by  those  who  seldom 
establishment  of  the  Fine  Arts  on  a more  brilliant  and  threw  away  their  money,  tlie  members  of  Ecclesiastical 
permanent  footing;  and.  in  the  course  of  a few  years,  establishments. 

such  talent  developed  itself,  and  such  eminence  was  at-  But  we  have  now  arrived  at  the  period  when  ap> 
tained,  as  serves  at  this  hour  to  shed  infinite  honour  on  peared  the  in'eatest^niua,  in  respect  of  the  Fine  Arts, 
the  Schools  of  Spain.  that  had  yet  dawned  in  Spain,  namely,  Fdaaquex,  or,  to  Vdaaques. 

First  may  be  mentioned  the  name  of  Ga*par  Becerra,  pve  his  name  more  at  lentrih,  Jacoytu  Rodrigxiex  de 
a native  of  Baeza,  horn  in  1.520.  He  was  a pupil  and  Bilea  et  FdoMiptex.  He  was  bom  at  Seville  in  1599, 
assistant  of  the  immortal  Michael  Angelo,  at  Rome ; and  was  first  initiated  into  the  mysteries  of  the  pro* 
and.  on  his  return  to  his  Country,  he  painted  many  cx-  fession  by  Herrera,  a Painter  of  that  place ; but  he 
celleni  Historical  pieces  in  frescti,  at  Madrid,  Valladolid,  soon  quitted  his  inf4nictk>ns  for  those  of  Frances 
Salamanca,  Ac.  Tlie  air  of  his  style,  as  may  be  sur-  Pacheco,  a Historical  Painter  of  fiur  greater  merit  and 
mised,  was  like  that  of  the  master  under  whom  he  had  celebrity.  It  is  probable,  however,  that  his  ardent  spirit 
studied ; and  the  Italian  tourist  will,  perhaps,  call  caught  more  vigour  from  the  siglit  of  those  numerous 
to  his  recollection  with  pleasure,  a Picture  by  Becerra,  Paintings,  which  early  in  tlu:  XVIlth  century  were 
in  the  Trinita  di  Monte  at  Rome.  Nor  ought  the  name  imported  to  Seville  from  Flanders  and  Italy,  as  well, 
of  DonPhilip  Gunara,  an  amateur  Painter,  to  be  omitted  indeed,  as  from  Madrid,  or  at  least,  we  shall  otherwise 
here;  he  studied  in  Italy  the  manner  of  Titian  chiefly;  find  it  difficult  to  account  for  the  progress  whidi  he 
and  there  is  no  doubt,  but  that  from  his  high  rank,  go^  made.  It  is  upon  record,  moreover,  that  the  works 
taste,  and  natural  ability,  he  materially  contributed  to  of  Tristan,  whom  we  have  mentioned  above,  parti- 
the  advancement  of  the  Arts  at  Madrid.  cuiarly  engaged  his  attention;  and,  so  muck  was  hU 

Still  more  celebrated  is  the  name  of  Louis  Morales,  or  enthu.siasm  excited,  that  in  the  year  1628  be  lefi  Seville, 
Moraiesi/u  Divine,  as  he  is  generally  called,  either  from  with  the  determination  to  go  and  seek  his  fortune,  as 
excessive  admiration  of  his  talenus,  or,  as  some  will  well  as  prosecute  his  studies,  in  the  Capital.  His  success 
have  it,  from  the  nature  of  the  subjects  which  he  in  Purtmit  Painting  soon  established  him  there  in  easy 
painted.  He  first  came  into  nultce  as  a Painter  at  circumstances,  and  finally  led  to  his  employment  at  the 
Valladolid,  but  his  merit  caused  him  soon  to  be  invited  Court ; and,  owing  to  this  engagement,  he  had  the  good 
to  the  Capital,  where  be  found  employment  enough  in  fortune  of  being  introduced  to  the  acquaintojice  of  the 
the  Palace  of  the  Escurial,  under  the  reign  of  Philip  II.  celebrated  Rubens,  who  was  at  that  time  residing  there. 

His  ostentatious  manners,  however,  were  displeasing  to  Of  course,  he  received  considerable  advantages,  if  it  were 
the  Court,  in  consequence  of  which  he  seems  to  have  only  from  the  conversation  of  so  eminent  a Professor,  and 
received  his  dismissal,  after  which  bo  relumed  to  spend  the  practice  of  visiting  his  Painting  room.  Still,  however, 
the  rest  of  his  days  at  the  city  of  Badujoz.  His  sub-  dissatisfied  with  his  progress,  and  anxious  to  improve 
jecU  are  generally  single  figures  and  are  very  re-  himself  to  the  utmost,  he  sought  and  obtained  leave 
markable  for  their  excellent  Drawing  and  force  of  from  Philip  IV.  to  make  a voyage  to  Italy,  where 
expression,  as  well  as  for  their  peculiar  chastenesa  the  works  of  the  great  masters  at  Venice  long  occu- 
of  colour.  J.  Labrador,  a Flower  Painter,  was  his  pied  his  lime  and  his  attention.  Upon  his  arrival  at 
pupil.  We  next  find  a foreigner.  Prliegrino  Tibaldi,  Home,  he  was  received  with  distinguished  marks  of 
of  Bologna,  employed  at  the  Escitrial,  in  ^njunc-  favour  and  attention  by  the  Pope,  so  great  already  was 
tion  with  Barroso,  and  two  other  native  Spanish  bis  fame ; and  after  renewing  his  studies  in  that  city 
artists;  indeed,  the  visits  of  foreign  Painters  seem  at  also,  and  employing  his  leisure  hours  in  painting  the 
all  times  to  have  been  frequent  at  this  Court,  and  there  likenesses  of  some  of  the  distinguished  personagea 
can  be  little  doubt  of  their  having  greatly  influenced  about  the  Papal  Court,  he  returned  to  Madrid  in  the 
the  fashion,  (for  such  it  is.)  as  to  the  prevailing  man-  year  1631.  From  tliistimc  he  devoted  himself  to  Por- 
ner  of  Painting  at  Madrid.  We  may  next  mention  trait  Painting,  in  which  be  attained  such  skill,  that 
the  names  of  Pantoia  de  la  Crux,  a Painter  of  Portraits  none  but  Ru^ns  or  Vandyke  could  produce  Pictures  fit 
and  History ; J.  Bati.  Mayno,  the  master  of  Cano  ; and  in  any  sort  to  be  placed  in  competition  with  his.  Some 
a still  more  celebrated  artist  in  the  line,  namely,  the  years  afterwards,  Velasques  made  a second  journey  to 
Historical  Louis  Tristan.  The  last-named  learnt  his  Italy,  charged,  it  seems,  with  a commission  to  make  a 
Art,  it  seems,  in  the  School  of  a Greek  Painter,  doroi-  large  collection  of  Pictures,  Statues,  and  Bosta,  for  the 
ctlialed  in  Spain,  named  TkeotoenprUos,  whom,  how-  decoration  of  the  Royal  Palace  at  Madrid ; which 
ever,  like  some  other  precocious  pupils,  he  soon  sur-  served  as  guides  for  the  succeeding  generation  of  the 
passed  in  strength  and  power:  his  ^ctures are  remarked,  artists  of  this  School.  After  this,  we  hear  little  more 
in  general,  for  their  correctness  of  design,  and  their  very  of  him  till  his  death  in  the  year  1660. 
harmonious  tone  of  colouring ; many  specimens  may  be  No  man  certainly  had  so  great  an  influence  on  the 
seen  in  the  Churches  of  ToMo  and  Madrid.  profession  in  Spain,  or  contributed  so  much  to  improve 
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Pulling  the  iHeas  of  his  countrymen  in  ^reneral,  both  by  precept 
and  example,  as  VelatH^oe*.  As  a Painter,  iniiee<1,  of 
a natur.i!  style,  he  has  rarely  been  surpassed  by  the  great- 
est masters  ; while  we  may  arid,  that  his  just  distinction 
of  distance,  his  brilliancy  of  etfect.  ami  the  tieauty  and 
harmony  of  his  colours,  entitle  him  to  a still  less  qiiali- 
6ed  approbation  in  the  ornamental  branch  of  the  Art. 
With  rejfard  to  the  peculiar  (rracetiilness  of  his  temoh. 
we  need  oidy  quote  the  wools  of  Katlael  Meiiifs : •*  the 
pencil,’*  he  says,  s{>enkiti^  of  a Ihcture  by  Velasquez. 
*•  seems  to  have  no  share  in  execution  here,  it  seems  as 
a simple  exertion  of  the  will." 

H«  pQpiU.  Martinez  dd  Mayn,  a P«»rtniit  Painter  and  Painlef  in 
water  colours,  was  one  of  his  pupils  a*  was  J.  f.'orrrwo 
de  Miranda,  a Painter  of  History  in  fresc'o,  who  al«o 
excelled  in  Portraits,  and  was  in  many  respects  a most 
fluccessful  imitator  of  his  master.  It  is  oWrvnhIc.  that 
many  Historical  Pictures,  and  those,  too, chiefly  works  in 
fresco,  were  produced  al>out  the  inirldle  of  the  XVlIth 
century,  in  Madrid.  Valladcdid.  and  other  pr*‘at  towns, 
by  Matthew  Cere^o,  and  Ciaudr  CikUo,  Of  this  lust, 
who  was  areally  palrontsetl  at  the  Hoyul  Palace,  it  is 
said  by  the  Spanianis.  that  he  united  the  desio:Ti  of 
Cano  to  the  brilliant  etfei'ts  of  Velasquez,  and  the 
colourinf?  of  Murillo  ; ihtis  combining  the  excellencies 
of  the  chief  heroes  of  the  Spanish  School.  He  is  con- 
sidered as  bein^  the  last  of  the  belter  class  of  Painters 
beionfpn^  to  Madrid. 

SrhAol  of  There  is  preserved  in  the  Cathedral  at  Conlova  a 
Seville.  small  picture  of  the  Annunciation,  painted  upon 
wood  by  one  Pidra,  a native  of  HevilU,  and  bear- 
ing^ the  date  of  the  year  1500.  This  is,  however, 
merely  a matter  of  eurinsity ; and  thouj|;h  some  other 
names  of  the  same  period  are  p^e^cr^•ed.  they  only- 
serve  to  prove  that  Painting  was  rudely  cultivated  in 
these  parts  even  at  that  day.  The  first  person  of  note  of 
lu>kiUde  whom  we  have  any  account  is  Louis  dr  i’argfu,  who  was 

Vargw.  living  at  Seville  in  the  former  part  of  the  With  cen- 

tury. He  had  made  a voyage  to  Italy,  it  seems,  and 
studied  there  umler  Periiio  del  Vaga  ; and  such  w as  his 
proficiency  in  the  line  of  History,  that  there  ore  those 
among  hia  zealous  countrymen  who  ccimpare  him  to 
RaAel.  We  have  honourable  mention  made,  too.  of 
r>al  d«  Paid  de  Cesprdea,  who  was  born  at  Cordova  in  153H. 
Ceipedc*.  and  became  eminent  as  a Sculptor,  an  Arcliitect  and 
a Painter  in  fresco.  He  went  too,  ai.s  others  did  in  his 
day,  to  improve  himself  in  Ins  Art,  by  studying  in  Italy, 
and  placed  himself  under  some  of  the  rullowers 
Michael  Angelo  ; aiKl  there  are  specimens  of  his  pencil 
yet  to  be  seen  in  some  of  the  Churches  at  Home. 
In  1 577  he  returned  to  Spiriii,  on  the  occasion  of 
being  appointed  to  a Canonry  at  Cordova ; and  it  was 
between  this  city  and  Seville  that  he  subsequently 
divided  the  remainder  of  his  days.  L.  de  Vargas  cer- 
tainly possessed  a more  Classical  turn  of  mind  than 
any  of  the  other  Spanish  artists,  and  we  cannot  deny 
him  the  merit  of  being  a good  colourist.  But  in 
speaking  of  the  Spanish  School,  we  must  regard  with 
■till  greater  feeling  of  interest  those  who  never  had  re- 
course to  foreign  study,  and  who  formed  themselves  with 
a truly  national  spirit,  from  resources  purely  their  own. 
One  sudb  Painter  we  find  at  Seville,  in  this  ]>eriud, 
Herrera.  namely,  Fr.  Herrera,  (the  elder,)  many  of  whose  His- 
torical works  are  to  be  seen  in  the  Churches  at  Seville. 
And  though,  as  has  been  already  related,  Velasquez 
disdained  him  as  an  instructor,  the  traveller  in  .Spain 
' rccognites  in  him  a degree  of  skill  and  talent  which 


does  honour  'o  his  country,  ll  was  his  son  who  was  SpaoiM 
pairuiiiiM'd  by  Philip  IV.,  and,  thotigli  professedly  a Scbuol. 
Painter  of  History,  was  i»o  siiccessHjl  in  Ktill-life  pieces.  ''*%■** 
particularly  fish.  &c..  that  he  obtained  the  name  of  // 

Spagnedo  ddU  peed. 

Atphantn  Cam  was  l>om  at  Grenada  in  1601,  and  Casa, 
liverl  and  painted  chiefly  at  Seville,  though  there  are  few 
Churches  or  ConveiiLs  in  Madrid,  <>rena<la,  or  Cordova, 
that  dr»  not  posj*es8  »omc  specimens  of  liis  {pencil.  He 
stiiditNl  in  Italy  ; and  it  is  not  uncommon  to  hear  his 
works  in  Si'ulplure  compared  lothosc  ofMiehael  Angelo, 
and  his  PictiirrH  to  those  of  Alluiiio  ; and  fniin  these  ex- 
pre‘.sioh»,  though  we  may  not  l>e  prepared  to  admit  the 
juHtnoNH  of  the  application,  we  may  yet  l>e  enabled  to 
form  simie  idea  of  his  style  and  inuimer  in  tlu>se  two 
linesi  ol  Art.  We  must  also  add.  that,  like  some  of  the 
Finnmtines,  he  studied  in  a thiol  department,  ami  was 
a Pfoles^or  of  Architecture.  He  left  U'liind  him  a very 
numermiK  band  of  scholars,  and  certainly  must  l>e  con- 
sitlere*!  as  having  greatly  cmitributeil  to  the  .success 
of  the  Arts  in  Spain.  Mu  hd  Jerome  Cteza  is  the  one 
of  his  scholars  who  comes  nearest  to  Ids  master’s 
style. 

Fr.  Xurbaran,  the  Spanish  Caravaggio,  as  he  ia  Zurbsrsa. 
called,  was  bum  in  15US.  ami  ftimiod  himself  chiefly  by 
copying  the  Pictures  of  ihut  master  which  were  to  be 
seen  at  Seville,  for  he  never  travelled  to  Italy,  ilia 
chief  works  are,  the  Pictures  over  the  high  altar  in  the 
Church  of  St.  Thomas  at  Seville,  the  Paintings  for  the 
Convent  of  theCaiihusiaiisat  Xerea,  and  the  Labours  of 
Hercules  for  the  Retiro  at  Madrid.  Uarnabi  /{Arzala, 
and  the  Potancm,  were  among  his  best  scholars. 

P.  Moya  ua3  lioni  at  Grenada  in  1610,  and  first  Mays. 
]eame<l  the  principles  of  his  Art  at  Seville;  but  in  the 
course  of  his  jotimey  to  Handers,  he  saw  Mime  of  the 
works  of  \andyke,  and  thencchtrth  would  study  no 
other  master;  fie  even  went  to  Kngland,  in  order  to 
place  hiniKclf  under  his  instmeiion.  Some  of  his  worka 
are  in  the  Churches  at  Urenaria,  Ibr  he  was  a Histori- 
cal Painter  ; and  there  arc  many  oUters  in  the  hands  of 
individuals  both  tu  Spain  and  KiigUnd.  J.  Athanasius 
Pocanegra  came  nearesi  of  any  succeeding  Painter  to 
the  style  of  Moya  and  Vandyke. 

Barthcletny  F.sieban  Muriito  however  is  the  chief  Murillo, 
glory  of  the  School  of  Seville.  TIus  great  artist,  for 
such  he  is  universally  allowed  to  be.  was  born  in  the 
year  1616.  With  regard  to  his  earlier  Htudies  it  is 
worthy  of  remark,  that  he  did  not,  as  his  predecessors 
had  done  in  general,  form  himself  tq>on  the  Italian 
model,  buUumed  his  attention  to  tlie  Flemish  Painters, 
or  rather,  as  the  last-mentiuncd  artist  had  done,  addicted 
himself  to  the  principles  of  Vandyke.  Ii  is  saifi,  in  fact, 
that  it  was  from  the  visit  of  Moya  to  Seville,  that  he 
first  gained  an  idea  of  what  might  truly  be  called 
excellence  in  Art;  or.  in  other  words,  that  line  which  he 
followed  was  the  only  one  wherein  were  displayed 
those  peniliariiies  which  were  congenial  to  his  own 
natural  ideas.  Launching  into  the  world  without  money 
or  even  friends,  we  see  this  young  man  Mttin;T  down 
and  painting  a few  pieces  of  canvas-s,  which  he  sold 
to  a hawker  to  bo  carried  out  to  the  Indies,  and  with 
money  thus  raised  he  went  to  Madrid,  and  intro- 
duced himself  to  Velasquez.  Velasquez  was  at  this 
time  a great  man  about  the  Court ; but.  far  from 
being  offended  with  liis  conduct,  or  feeling  as  a more 
vulgar  mind  might  have  done  on  such  an  occasion,  he 
received  him  at  once  with  kindoesi  and  even  fami- 
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Plioliaf.  liarily;  Uking  care  to  lay  open  tolm  in«pectinn  all  (he 
choicest  works  in  the  Palace  of  the  Escurial.  In  con- 
aequence  of  the  advantages  thus  offereti  to  hun,  we 
learn  that  Murillo  staid  there  three  years,  ami,  from  his 
studies  and  diligence  so  unreiniUitigly  piirsue<t  at  (he 
Capital,  started  at  once  as  a hnished  Pnitiler.  'l^ls 
kind  act  of  Velasquez  was  a montl  lesson  to  Murillo, 
which  he  never  suflered  to  be  ubliterated  from  his  mind, 
and  he.  too,  in  his  turn,  when  afterwards  he  had  risen  to 
eminence,  always  showed  a generous  readinefts  ot*dis|)osi- 
tioo  to  every  young  artisrt  who  was  presented  to  his  notice. 
He  it  was,  ii^eed,  who  first  formed  the  project  of  esta- 
blishing an  Academy  of  design  at  Seville,  which  he 
finally  succeeded  in  accomplishing,  in  spite  of  the  great 
opposition  with  which  he  met.  Murillo  exhibited  great 
talent,  both  in  Historical  composition  and  in  the  more 
homely  figures  of  common  life.  As  to  style  of  design, 
be  is  one  of  those  whom  the  Italians  call  a naturaiista, 
that  is,  without  any  pretensions  to  Classical  grace;  but 
the  truth  and  slren^  of  character  thaf  pervade  his 
Pictures,  give  him  with  the  world  in  general  a higher 
recommendation;  to  this  he  added  a force  and  ricimeH.s 
of  colonr  equal  to  the  best  productions  of  his  mighty 
prototype.  The  greatest  and  most  perfect  Painting  by 
Murillo  is  said  to  be  the  St.  Antony  o/l*adua,  which  is 
placed  in  the  Cathedral  at  Seville,  and  for  which  he 
received  no  less  a sum  than  10,000  rials  from  the 
Chapter.  Some  of  his  Pictures  are  to  be  met  with  in 
the  Royal  Palaces  in  Spain,  and  almost  every  collection 
of  cKite  throughout  Europe  will  afford  some  example  of 
this  great  master.  It  may  be  said  (hat  no  artist,  if  we 
except  Rubens,  ever  had  the  repulaliun  of  painting  so 
many  Pictures  as  Murillo. 

His  pupils.  Of  the  pupils  of  Murillo  whose  Pictures  are  ofUm 
confounded  with  his,  it  will  be  sufficient  to  mention 
the  names  of  ifn/o/inez,  VUla  Ficencio,  7o6ar,  Mmeico, 
Otorio,  Ac.  Sebatiian  Gomez  is,  perhaps,  still  more 
successful  in  his  imitations. 

Another  follower  of  the  style  of  Vandyke  and  Ruliens 
was  AVno  de  Guevara,  who  also  lived  in  the  XV'lfth 
century ; tf,  indeed,  it  is  fair  to  introduce  any  such 
person  as  a parallel  to  the  name  of  Murillo.  We 
may  close  our  account  of  the  School  of  Seville  with 
the  names  of  P.  Camprobin  and  J.  Arellano,  Mower 
Painters;  Joeeph  Anioiinez,  (scholar  of  Hied,)  a 
Painter  of  Lan^cape,  and  Henri  det  Uu  ^fann^u,  as 
his  title  imports,  a Painter  of  Sea-pieces. 

Sekool  of  NichoLu  Factor  (fe  6eof,)  the  Painter  of  Madonne, 

Vtkom.  is  the  first  name  on  the  catalogue,  in  point  of  time, 
at  Valencia;  he  lived  early  in  tlie  With  century. 
Of  still  more  note,  in  regard  to  the  degree  of  skill 
which  he  attained,  was  the  Pert  NielutUu  Borrat,  who 
filled  the  walls,  cloisters,  altars,  &c.  of  the  Convent 
of  St.  Jerome  di  Gaudie  at  Valencia  witii  his  Paint- 
ings. He  seems  to  have  been  indebted  for  his  great- 
est proficiency  in  the  AK  to  his  acquaintance  with 

JosMt.  the  celebrated  VinceM  Joann,  a person  of  whom  it  is 
our  duty  next  to  take  notice.  Joanes,  who  is  the  glory 
of  the  School  of  Valencia,  was  bom  in  1523.  He 
studied  in  Italy  for  some  time,  according  to  the  fashion 
of  the  day,  and  there  he  learned  to  imitate,  and  not 
unsuccessfully,  tbe  manner  of  Raffael ; so  much  so  that 
some  have  supposed  him  to  have  been  his  pupil ; the 
date  of  his  biAh  however  renders  this  impos^iible.  Tbe 
iety  of  bis  feelings  deserves  to  be  recorded,  as  well  as 
is  skill ; for  the  same  fact  is  related  of  him  as  of  Louis 
Vargaa,  namely,  that  before  entering  upon  a sacred 


subject  he  invariably  prepared  himself  for  the  task  hy  Sptmih 
taking  the  Sacrament.  At  the  Palace  at  Madrid 
are  s4x  magnificent  Pictures  by  Joanes,  representing 
the  HUlory  of  Si,  Siephati  and  many  of  his  worka 
are  to  be  seen  in  the  Churches  at  Madrid,  Segovna, 
Valeiictu,  Ac.  Ilia  innnner  of  Painting  is  not  alto- 
gether free  from  restraint,  but  still  there  is  so  much  of 
energy',  such  skill  in  foreshortening,  and  such  a flow 
and  rulnes.s  in  his  draperies,  as  to  make  ample  amends 
for  this  fault,  and  bauish  the  iniputaiioii  of  poverty 
or  servility  from  bis  style:  hU  colouring,  as  might  be 
expected,  savours  much  of  the  Roman  School.  He  had 
a son,  Vincent  Jean  de  Joann,  who  must  not  be  con- 
foundeil  as  a Painter  with  his  father,  to  whom  he  was 
greatly  inferior  in  talent. 

Matarana  and  Yacarri  were  also  respectable  Pointera 
of  Historical  subjeii.s  at  that  day,  and  chiefly  in  fresco. 

There  were,  too.  three  Historical  Painters  at  ValeiKia 
of  the  name  of  Xarinena. 

The  Venetian  style  and  manner  of  Painting  seems  at 
all  times  to  have  had  great  attractions  for  the  Spanish 
artists ; but  there  ore  few.  if  any,  amongst  their  number 
who  were  more  successful  in  seizing  its  peculiarities 
than  Petm  Orrente,  of  Montalegre,  in  Murcia.  His 
favourite  muster  was  Dussano,  and  it  wa.s  after  his 
fashion  that  he  used  to  paiut  both  Historical  subjects 
and  those  of  common  life.  £\am])les  enough  arc  to  be 
met  with  at  Toledo,  Madrid,  Conhiva,  Badajoz,  Valen- 
cia, and  in  his  native  Country ; tliose  which  gained  him 
the  must  admiration  are  eight  designs  from  the  Book  of 
Gennit,  in  the  posHe8>don  of  the  family  of  Ue  Huertas  r 
he  lived  in  the  latter  part  of  the  With  century. 
Contemporary  with  Orrente  was  the  Augustan  friar, 
Leonardo,  a Painter  of  History.  Portraits,  and  Buttlf 
pieces.  He  received  a corami.ssion  from  the  General  of 
his  Order  to  decorate  with  Paintings  his  Convent  at 
Madrid;  and  he  was  employed  also  in  many  works  at 
Toledo,  Conlova,  Vuletieia,  Ac. 

Francia  Hibatia  was  bom  in  1551,  and  chancing  Rlbalta. 
during  his  state  of  pupilage  to  full  in  love  with  the 
daughter  of  his  master  at  Valencia,  and  being  refused 
the  honour  of  her  hand,  he  betook  himself  to  Rome; 
probably  as  much  for  a diversion  of  his  thougfits,  as  for 
the  purpose  of  nvaking  himself  considerable  by  his 
talents.  There  he  employc<i  himM.df  in  copying  the 
standard  Piciurea  of  Uafluel.  the  Caracci,  and  more 
particularly  those  of  Sebastian  del  Pionibu;  and  at  his 
return,  so  gratifu>d  was  his  muster  by  tbe  talent  he  dis- 
played, and  so  satisfied  that  he  would  make  bis  way  in 
the  world,  that  he  freely  gave  him  his  daughter  in 
marriugc.  His  colouring  is  rude,  but  in  Drawing  and 
composition  he  Is  excel! Al  by  few;  and  so  much  ore  his 
Pictures  esteemed  at  Valencia,  that  the  citizens  of  Uial 
ulace  very  unwillingly  part  will)  any  of  his  works. 

He  pakuetl  also  for  many  of  the  Churches  at  .Madrid, 

Valencia.  Segovia,  Ac.  Caataneda  and  llauaa  were  his  His  pa|>t]i. 
best  scholars.  His  son,  too,  Johan  Riballa,,  equalled  his 
father,  tliuugh  he  exerted  his  talent  in  a different 
branch  of  the  Art,  confining  himself  almost  wholly  to 
Portrait  Painting.  Hyaci/Uhua  Jerome  de  Kapinoaa  also 
is  said  to  have  l>een  a pupil  of  Rihalta,  born  in  IbOU;  he 
painted  Sacred  History  in  good  style;  but  there  arc  three 
other  Painters  of  this  name  and  fomily,  who  were 
also  Historical  Paiuters.  Stephen  March,  or  JIfarcA  de$  S.  M-  rck. 
BalaiUn,  so  called  from  the  mmal  subjects  of  his 
pencil,  acquired  great  fame  from  (he  bustle  and  s]>irit 
of  his  designs,  as  well  as  firoin  their  colouring,  which 
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Paintinf  reflcmhled  that  of  the  Venetian  mode.  He  had  a 
pupil,  named  Sotom4i|for»  of  considenihle  merit  in  the 
same  line. 

Maihifu  GilarU  a Painter  of  History,  was  a pupil 
of  one  the  Ribalta  i^cbool,  who  served  to  keep  alive 
the  memory  of  that  crreul  artist  r his  Pictures  are  in 
roost  of  the  Convents  of  Murcia,  Toledo,  and  Mucirifi; 
he  was  boro  in  1648.  We  must  not  omit  the  iinme 
of  AupiMtus  Gasal.  who  was  formed  in  the  SchfKil  of 
Carlo  Marotta  at  l^me,  and  whose  heavy  manner  he 
followed;  his  Painting  arc  to  be  found  chiefly  in  the 
Convents  and  Churches  of  Valencia,  where  he  died  at 
the  l>eginuiu'f  of  the  XVIIItb  century,  iion  Vincent 
Victoria  (the  Canon)  was  a scholar  of  the  same,  and 
many  of  his  Pictures,  both  in  Italy  and  in  Spain,  pass 
under  the  name  of  that  master. 

FRENCH  SCHOOL. 

The  art  of  staininf^  with  a variety  of  permanent 
colours  was,  as  we  have  before  mentioned,  the  Inveution 
of  a Frenchman,  William  of  Marseilles;  but  except  in 
works  of  this  description,  which,  however  beatittful  iu 
themselves,  are  of  a totally  distinct  nature  from  the 
usual  studies  of  a School  of  Painting,  little  or  no  pro> 
gres.s  appears  to  have  been  made  in  France  before  the 
day  of  Francis  I.  We  And,  indeed,  the  name  oi  Jean 
Couiin,  who  was  l>orn  at  Soucy  near  Sens  in  1462,  tlie 
author  of  certain  Treatises  on  Art,  and  a few  samples  of 
whose  practical  talents  are  preserved  by  the  eiipraver. 
We  have  also  the  name  of  F.  Clovel  or  Janet,  a Portrait 
Painter,  and,  in  tlie  Historical  department,  those  of 
Dubreuil  and  Freminet,  who  were  flourishing  towards 
the  middle  of  the  With  century.  Rut  with  the  rei^i 
of  Francis  I.  was  introduced  a new  and  more  brilliant 
sra  of  Art.  That  monarch  commenced  his  patrona^^e 
by  invitinjt:  Italian  artists  of  hig-h  reputation  to  reside  at 
his  Court,  Ro«ao,  fiicaio  dd  Abate,  and  Primaiiecio ; their 
style  was  captivatin^r,  and  became  fashionalde ; and  thus, 
through  a rage  for  Italian  study  and  Italian  taste,  was 
developed  the  latent  germ  of  native  genius  in  France. 
Tlie  first  Painter  of  eminence  who  was  thus  brought  fur* 
Voyet  ward  was  S’ifnon  Vouel,  the  son  of  a Painter  at  Pari.s, 
born  in  tlie  year  1582.  He  wa.s  fortunate  enough  to 
meet  with  the  patronage  of  the  French  Ambassador  to 
Turkey,  by  whom  he  was  carried  to  Constantinople,  and 
afterwards  sent  to  Italy,  where  he  remained  upwards  of 
fourteen  years ; and  let  it  be  observed,  that,  though  a 
Frenchman,  his  talents  were  such  as  to  acquire  for  him 
even  in  (hat  great  seminary  of  Painters  no  ignoble 
nanie:  the  Picture  of  The  for  the  Chapel  of 

the  Chapter  of  St.  Peter’s,  is  reckoned  one  of  hia  best 
works ; there  are  many  others,  however,  which  have 
become  familiar  to  the  Public  by  the  hands  of  the 
engravers.  In  the  School  of  this  artist  were  formed 
Hh  pupa#.  yaien(4no,  Le  Brnn,  Le  Suewr,  Dufretnoy,  Mi^ard, 
TtiltAin,  La  Hyre,  and  many  -others,  wliu  in  their  day 
Jwqite*  did  honour  to  their  Country.  Jacque»  Blanchard  was 
ntkflcbanl.  a contemporary  of  Vouet.  but  far  inferior  to  him  in 
originality  and  talent:  he,  nevertheless,  gained  a great 
reputation  from  his  successful  imitation  of  the  Venetian 
style , his  compositions  abound  with  female  forms, 
and  he  gainetl  the  name  of  the  French  'Htian. 

Nir«U«  A siill  greater  artist  next  appeared,  namely,  Nicclat 

PntjMiti.  Poimift,  who  was  boro  at  Andely  in  Normandy  in 
1595.  The  greatest  part  of  his  life  was  passed  at 
Uoine;  and  by  his  unceaang  applicaiioo,  during  his 


residence  there,  he  formed  for  himself  a more  truly  Kr«och 
Classical  and  learned  style  than  any  other  Painter  upon  Scbool. 
record,  scarcely  exccpliug  RaflUel  himself.  Still,  it  was  ^ 

not  a i-old  or  lumc  and  lifeless  grace  which  his  flgurea 
exhibited,  but  a full  nervousness  of  expression,  ths^ 
showed  the  deepest  knowledge  not  only  of  the  external 
and  anatomical  movements,  but  also  of  the  inward 
emotions  of  the  human  heart.  We  liuvc  in  England, 
in  Uie  eoHecUon  of  the  Marquess  of  StulTord.  some  of 
his  most  j>erfect  pieces,  namely,  The  .SrreTi  HacramenU: 
engravingH  ofltis  other  more  celebrated  pieces,  such  as 
The  The  Philudine*  tmitten  by  the  Pla^e,  The 

death  of  (iermanicwi,  and  The  diecocery  of  Moeex,  are 
in  the  hands  of  all  amaUrura,  and  give  a better  idea  of 
his  lAyle  than  any  words  can  express.  N.  Poussin  had 
no  actual  scholars  under  his  charge,  but  there  are  few 
Painters  of  Fnmce  of  his  day  who  were  not  indebted  to 
him  for  advice;  and  still  fewer  of  any  day  who  have  not 
profited  by  his  example:  we  may  safely  say,  indeed, 
that  his  manner  gave  the  turn  and  fashion  in  France  to 
all  the  artists  (hut  came  after  him;  iusliort,  the  Pous- 
sincMjue  style  is  as  truly  the  characteristic  of  the  French 
School  as  the  Rafiaelcsque  is  of  the  Roman. 

W'c  may  mention  Jacquee  Stella  of  Lyons,  a friend  of  SitUa. 
Pou.<isin,  us  one  who  closely  and  successfully  imitated 
his  manner  of  composition  ; he  was  patronised  by  Car* 
dinal  de  Richelieu.  Many  of  the  first  People  of  the 
Court  seemed  to  have  imbibed  a taste  for  Art  from  the 
example  set  Uiem  by  Francis  L,  and  there  was  no  want 
of  patronage  to  a young  artist  who  displayed  at  this 
period  any  symptoms  of  talenL 

Francie  Perrier,  a native  of  Buigundy,  born  in  1590,  I’emer. 
went  to  Italy,  and  placed  himself  for  a while  under 
I^anfranc;  but  his  unfortunate  instability  of  dis])ositian 
became  his  ruin,  and  he  painted  but  very  few  ^ctures, 
being  at  this  day  known  in  the  world  chiefly  as  an 
engraver.  Prancu  Blanchard,  of  Paris,  Is  recorded  F.BUacksrd 
as  a Pointer  of  History  about  this  period,  and  a very 
respectable  if  not  a great  one.  He  too  studied  in  Italy, 
and  followed  the  manner  chiefly  of  the  Venetian  SchooL 
To  these  we  may  add  Jean  le  Maire,  a Painter  of  per* 
apertivee,  and  Jean  Motnier,  a glass  Painter.  They  also 
went  through  their  course  of  study  in  Italy ; for  it 
seems  as  if  fashion  had  now  made  this  journey  an  ab* 
solulcly  necessary  part  of  almost  every  Painter’s  educa* 
tion. 

The  next  person  whom  we  ahall  mention  is  one  who 
did  honour  to  his  (bster  Country,  and  who  deserves  to  be 
remembered  by  all  his  countrymen  for  his  talent ; the 
traveller  in  Italy  will  recognise  a very  beautiful  Painting 
from  bis  hand,  whidi  has  the  honour  of  a place  iu  the 
collection  at  tlie  Vatican  Palace.  His  name  is  Afoi«e  le 
Valentin,  or  Valentino,  as  he  was  called  more  usually  Valentino 
by  the  Italians;  he  was  Imrn  at  Coulomiers  in  1600; 
it  appears  tliat  he  left  the  School  of  Vuuet,  at  Paris,  in 
order  to  study  in  Italy,  where  he  became  a great 
admirer  of  M.  Caravaggio,  and  after  his  fasliion  painted 
his  figures  in  ii  strong,  forcible  style  upon  a dark  or 
rather  black  Imckground.  His  Concert,  Judith  tcith  the 
head  of  Holofcrne*,  and  some  few  oilier  of  his  Pictures, 
are  well-known. 

J.  Bapi.  Moia,  or  M<Ja  da  Francia,  for  he  loo  was  a Hols* 
Frenchman  born,  was  atiolher  of  those  who  abandoned  the 
School  of  Vouet  for  tliose  of  Italy:  he  may  be  remarked, 
however,  as  having  adopted  a style  directly  opposite  to 
the  last-named  artist,  becomiiiga  follower  of  Uie  graceful 
and  soft  Albauo ; many  of  his  Pictures  are,  indeed,  ofUn 
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PaiBtiog.  passed  under  the  name  of  that  great  master.  Jatq^tea 
V— ^ CaUoU  also,  whose  liUle  miliury  pieces,  the  Temptation 
Callot  Anthony,  &c„  are  so  universally  admired,  was 

of  this  day,  and.  like  the  others,  studied  in  Italy.  We 
K'J*-  might  mention,  too,  Ferdinand  EUe,  who  as  a native  of 
Malines  rather  belongs  to  the  Flemish  School,  yet  con> 
stantly  resided  at  Paris,  and  is  but  little  known  else* 
where.  He  painted  Portraits  chiefly.  He  left  a son 
behind  him  in  the  same  line,  usually  known  under  the 
name  of  Ferdinand  the  younger. 

Up  to  the  time  of  which  we  now  speak,  the  Painters 
In  France  seem  generally  to  have  eiercised  all  the 
several  branches  of  the  Art  of  dedgn  ; this  appears 
evident  upon  considering  the  very  various  specimens 
sent  by  them  as  their  contributions  to  the  earlier  eshi~ 
Roysl  Acs*  biUons  of  the  Royal  Academy  of  Paris.  Many  diifi- 
<t«my  of  culties,  it  seems,  here,  as  in  other  Capitals,  stood  in  the 
way,  and  much  was  to  he  done  before  tliis  establishment 
was  settled  on  a proper  foundation.  The  name  of  the 
Academy,  indeed,  existed  as  early  ns  the  year  I64H ; but, 
notwithstanding,  it  is  quite  dear,  that  it  was  not  till 
seven  years  afterwards,  that  letters  patent  were  obtained 
for  its  formation  under  Louis  XIV.  Iii  his  reign  it  re* 
ceived  great  encouragement,  its  funds  were  large  and 
numerous,  and  Chdrs  and  Profes.<ionihips,  and  honours 
of  various  sorts,  were  accorded  to  it  A most  important 
addition  was  afterwards  made  to  it,  by  the  establishment 
of  a second  Royal  Academy  of  France,  in  the  seat  of 
the  Arts,  at  Rome  itself;  where  young  French  artists, 
who  were  deserving  of  patronage,  might  be  received  and 
assisted  in  their  studies.  This  plan  was  not  finally  ac* 
complished  until  the  year  1765.  Tlie  Palazzo  Medici 
on  the  Monte  Pincio,  having  then  been  purchase<l  for 
thi.H  purpose,  is  the  present  residence  of  the  young 
FVen^men  during  their  period  of  study  at  Rome. 

Lc  Soear  Lt  Sueur,  one  of  the  most  zealous  partisans  of  the 
Academy,  and  who  uniformly  supported  its  interests 
against  those  who  were  adverse  to  its  formation,  was 
bom  in  the  year  1617 ; and  his  name  is  commonly  men* 
tioned  by  the  French  writers  with  more  tliah  ordinary 
delight,  as  affording  tlic  best  specimen  of  what  pure, 
native  French  talent  has  been  able  to  effect.  Itistme, 
Indeed,  that  he  never  studied  in  Italy,  but  at  the  same 
time  it  is  evident  to  the  most  casual  observer  of  his 
works,  that  he  must  have  formed  himself  chiefly  by 
attention  to  the  works  of  Italian  Painters;  and  though 
there  are  few  who  have  been  provided  with  a greater 
stock  of  invention  arki  natural  feeling,  yet,  again,  there 
are  few  who  exhibit  in  their  compositions  such  strong 
Imeaments  of  imitative  Classical  study.  His  colouring 
is  not  forcible,  but  still  possesses  a certain  degree  of 
harmony,  which  soothes  the  eye  of  conitoissenrs.  and 
makes  them  forget  his  faults.  Harmony,  indeed,  and 
milder  affections  of  the  soul  seem  alone  to  be  natural  to 
Le  Sueur;  but  still  he  was  sufficiently  powerful  to  excite, 
by  the  manner  of  his  design,  a strong  interest  in  the 
mind  of  (he  spectator,  and  may  be  fairly  clo.ssed  anmng 
the  best  of  those  whom  a Roman  would  place  at  the 
head  of  the  Transalpine  School.  He  died  at  the 
age  of  thirty-four,  but  left  even  in  this  short  life  many 
works  to  attest  his  ability  and  skill : of  these  we  may 
mention  the  Lifi  of  Si.  Bruno,  Si.  Paul  preaching  at 
Epkenm,  The  Martyrdom  of  St.  Zi<»urmcf.  Our  Saviour 
with  Mary  and  Martha.  Our  Saviour  carried  to  the  Se- 
pulchre, and  Alexander  receiving  the  ci/p  from  the  hand* 
ofkii  PhyticianM ; most  of  which  have  been  made  known 
to  the  public  by  the  labour  of  the  engraver.  Nicolae 


ColcmbeU,  of  Sotteville,  was  his  only  acbolar  who  attuned  Preodi 
any  great  name.  Sduwl. 

The  name  of  Claude.  Lorrain  has  of  late  years  been 
inserted  in  the  catalogue  of  French  Painters,  but  they 
have  little  claim  to  this  great  man.  since  his  native 
province  was  not  yet  annexed  to  France : it  does  not 
appear  indeed  that  he  ever  set  his  foot  within  the  limits 
of  the  French  Monarchy,  and  his  style  was  formed  where 
his  life  was  almost  wholly  passed,  uainely,  at  Rome. 

The  name  of  Dufremtoy  is  known  rather  from  his  DuOetn^y. 
Poem  on  the  Art  of  Painting,  than  from  the  specimens 
of  his  pencil,  and  therefore  may  be  passed  over  in 
this  brief  History  of  (he  Art ; hut  the  next  name  occur- 
ring on  the  catalogxie,  is  that  of  one  of  the  most  dis- 
tinguished French  artists  namely,  Sebaeiian  Bourdon.  BounSoo. 
He  was  one  of  those  instances  of  precocious  talent 
whose  life,  contrary  to  vulgar  prejudices,  was  prolonged 
so  as  to  enable  him  to  justify  the  promise  of  his  early 
years:  he  was  bom  at  Mont|>ellier  in  1616,  and  at  the 
age  of  fourteen  designed  and  executed  in  good  style, 
a.s  it  is  said,  a plafond  in  the  house  of  a gentleman  near 
Bourdeaux.  In  a later  period  of  his  lile,  after  his  re- 
turn from  Italy,  tve  find  him  equally  happy  in  his  com- 
position in  all  the  three  chief  branches  of  the  Art,  in 
History,  Landscape,  and  Portrait;  while  it  may  fairly 
be  said,  that  his  imitations  of  Poussin,  Caracci,  and 
Sacchi,  are  of  a nature  to  deceive  the  eye  of  even  an 
experienced  connoisseur.  Jacob  carrying  awtty  the 
idohof  Laban,  TheFirginand  Child,  The  Seven  Labourt 
of  Piety,  and  some  others,  have  been  engraved ; and  a 
l^utifiil  Landscape,  given  by  the  late  Sir  G.  Beaumont 
to  the  National  Gallery  in  London,  is  familiar  to  the 
public. 

Owing  to  a reputation  which  was  enhanced  beyond 
its  due  merit,  by  the  fovoiir  and  partiality  of  (he  Court 
of  Prance,  there  are  few  Painters  of  that  tfountry  whose 
names  have  a more  extensive  reputation  than  that  of 
Le  Brtin.  He  had  some  talent,  certainly;  hut  he  will  I*  Brun. 
I>e  quoted  always  by  the  judicious  connoisseur,  as 
affording  a sample  of  the  worst  style  of  Historical  Pniiit- 
ing  that  ever  forced  itself  upon  the  public  m»lice  ; I*e 
Brun  jjeint  a not  yeux  le Jier  ct  U terrible,  says  the  Poet, 
nor  can  wc  characterise  hia  style  better  than  by  these 
two  words : and  yet  it  is  not  that  sort  of  fierceness  and 
terror  which  interests  us  in  looking  at  a Picture,  it  is  one 
continual  hustle,  that  distracts  the  attention,  and  offers 
no  rallying  point  for  the  Imagination  or  the  feelings. 

Repose  is  a quality  utterly  banished  from  his  works ; 
and  though  he  represents,  in  some  of  his  Pictures,  the 
Passions  of  the  Soul,  and  even  wrote  a Treatise  upon 
the  subject,  it  is  only  in  their  vulgar  and  most  staring 
forms  that  they  arc  ever  depicted  by  him  on  (he  canvass. 

No  one  is  farther  removal  from  the  Poetic  dignity  of 
(he  Art,  which  alone  enahlcH  it  to  interest  and  ennoble 
the  mind.  He  gives  the  most  perfect  sample  of  that 
deficiency  of  sedateness  and  grandeur  of  style,  which 
the  Classical  Wiiickclmaiiii  describes,  by  borrowing  from 
the  Ancients  the  term  parenthyrris. 

Verdier,  Ilouatse,  svtd  Audraji.vsere  the  scholars  and  Hb  pu|>Qt. 
assistants  of  I^  Brun,  whose  style  they  imitated  with 
but  too  much  servility;  indeed,  it  may  be  said,  that  in 
consequence  of  the  splendour  of  a name  honoured  as 
his  was  hy  Court  favour,  his  style  not  only  became  the 
fashion  of  his  own  day.  hut  has  stam|>eU  a character  on 
the  French  Scliool,  which  it  retains  in  great  measure 
even  to  Uiis  time ; and  in  spite  of  the  ingenuity  of  mo- 
dcra  declamation  aiidlhe  Judgment  developed  by  modem 
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connoisseurs,  tlie  annual  exhibidons  at  the  Louvre 
eavour  more  stron;?ly  of  the  lierceness  and  audacity 
of  Lc  Bnin,  limn  of  (he  chaste  enei^’  of  PouHsin. 

Pttcr  Mii^nard  and  NiotloM  .1f<ifnanrf,  two  brothers, 
bom  at  Tmyes,  ami  both  tUHiju^uinlied  Painters  of  Por- 
trait and  (listury.  Hmiristied  dunnif  (he  earlier  part  of 
the  XVIIth  century.  Peter,  however,  who  studied  for 
many  years  in  Italy,  was  the  more  celebrated  of  the 
two ; he  succeeded  Le  Unm  in  bis  place  of  Chief  PuiiUer 
to  the  Kin^  of  France,  and  some  splendid  sitecimens 
of  his  talent  are  still  to  Ik;  seen  in  the  Royal  Palace  at 
Versailles;  where  the  connoisseur  will  tibserve,  that  if 
he  fail  in  force  and  dignity  of  expression,  there  is  yet  a 
soilness  and  harmony  of  compositiou,  and  freshness  of 
coiouriiifT,  demanding  our  admiration. 

'Phe  two  Ijfnaint,  I^outM  and  Anlony^  were  excellent 
Portrait  Painters,  and  tliey  have  left  behind  them  also 
some  jjTOups  of  fi^ires,  desii^ned  in  a picturesque  Hlylc, 
which  are  remarkable  for  their  freshness  of  colouritqr, 
and  happy  facility  ofexnresMon:  tlieydiwl  about  l6tH; 
little  else  is  known  of  their  history. 

Phifip  deChampatfne  Iieloinfs,  by  birth  at  least.  In  the 
Flemish  School,  hut  he  passed  the  greater  part  of*  his 
life  at  Paris;  and  his  Portraits,  or  compositions  con- 
taining; few  possess  preal  merit. 

Jarqutv  CourfoU  or  liottrguienon,  (as  he  is  u.suully 
called.)  is  well  known  from  his  spirited  Hattie  pieces ; he 
passed  the  liest  of  his  days,  and  paiiitcsl  his  liesl  Pic- 
tures. in  Italy.  lie  Icit  behind  him  a successful  imitator, 
in  his  countryman,  Jo*>ph  /\/rr«K'(7,  who,  upon  his 
return  from  his  studies  in  Italy,  obtained  employment 
at  the  Court  under  the  reljrn  of  I.#r>uis  XIV*.  ; this  was 
at  the  time,  loo,  that  VatuU^rmeulfn  had  long;  enjoyed 
the  chief  favours  of  his  Majesty,  and  was  reg-ularly 
retairiisi  by  him  to  detail  wiiti  his  pencil  the  militiiry 
g;lorics  of  (he  day. 

A.  Coyprl  was  one  of  the  bert  Historical  Painters  of 
Paris  towards  the  end  of  the  Ilth  century;  in  his 
Pictures  we  first  trace  the  appearance  of  French  faces 
and  French  manners  in  the  persona^«i  represented  on  his 
canvas.s ; a fault  which  aflertrartls  became  very  common 
amongst  the  secondary  Painters  of  the  French  school : 
Athaliah,  Jephthah,  Solomon,  Susannah,  Vetius, 
are  all  so  many  French  men  and  French  Wimicn  in 
disguise,  tks  may  be  seen  in  the  engraving:s  after  his 
works.  There  were  four  artists  however,  of  some 
note  beloniriug  to  the  family  of  P'fppftf  nor  were  the 
stocks  of  Haile,  Boul**cne,  ond  DetrtHf,  much  less  pro- 
lific in  Painters,  thou|rit  their  fume  is  nut  very  much 
extended  beyond  tbe  limits  of  France. 

De  Lafotae.  deserses  our  notice  for  the  neatness  of 
his  colouring;  some  of  his  chief  works  were  his  Paint- 
ings at  (he  Palaces  of  Versailles  and  the  Tri-inon,  and 
he  was  also  much  employed  in  England  by  the  family 
of  the  Duke  of  Montague.  Ilis  nephew.  Ant.  Peirne.was 
a respectable  Portrait  Paititer,  who  establldied  liimsclf 
in  the  serxlce  of  the  King  of  Prussia  at  Berlin,  where 
he  finishetl  his  days. 

Jean  Jourtnd  is  celebrated  for  his  Picture  of  the 
Descent  frvm  the  Croar.  which  is  said  to  be  one  of  the 
best  compositions  of  the  French  School : many  other 
of  his  works  have  been  engraved,  and  it  must  W con- 
fessed, that  be  is  not  devoid  of  originality  or  greatness 
of  manner:  he  died  in  1717. 

At  the  same  linrH?  fluurisl;ed  Sophie  Cheron,  who 
attained  a high  and  deserx'cd  reputation  in  her  day : 
her  style  of  doiigu  was  tasteful,  and  her  colouring 


excellent;  it  was  her  brother,  Louis  Cheron,  who  was  Pretxrk 
driven  to  England  at  the  time  of  tbe  Revocation  of  the  Sebnol. 
Edict  of  Nantes;  his  works  are  often  to  be  met  with, 
nn«l  never  fail  to  attract  our  attention  by  their  very 
Classical  and  pure  style  of  design : we  have  many  *’ 
of  his  designs  in  one  of  the  lorge-.sized  ediliutis  of  the 
Bible  used  in  Parish  Churches. 

Another  French  artist,  who  found  employment  in 
England  at  that  time,  was  Sicoias  de  Larf^illiire,  who 
even  at  the  early  age  of  eighteen  surprised  the  King,  i^^^*** 
Charles  II.,  by  the  vigour  wid  freedom  of  his  pencil; 
be  did  not  live  in  Englaml,  however,  but  went  hack  to 
hLs  native  Country,  where  he  attained  the  favour  and 
applaud  of  his  brother  Acaclemiciaiis,  though  he  cannot 
be  said  to  ha%*e  been  honoured  by  the  patronage  of 
the  Court. 

Ityarinlhe  liigaud,  a native  of  Perpignan,  gained  Rigta«] 
great  mliniralion  at  Paris,  fur  the  beauty  of  his  Por- 
traits. Higaud  is  the  Vandyke  of  the  French  School,  as 
J,  n.  Monnoyer  is  their  Van  lliiysum  : there  are,  per-  Monaoyer. 
haps,  few  men  who  have  attained  greater  reputation  in 
this  line:  he  was  generally  assisted  in  his  labours  by 
his  relative  and  scholar.  Dr  Fonteney,  who  perhaps  DePanteo*} 
painted  with  more  tnith  and  fidelity,  if  with  less  of 
Poetical  spirit  limn  his  master. 

The  l*icture>i  «»f  H'attrau,  whose  name  next  occurs  Wkitm. 
in  the  list,  are  6otf^n7-iike  in  point  of  the  exquisite 
etfect  of  their  colouring:  though,  perhaps  they  enchant 
us  still  more  by  (he  lively  comic  grace  of  hie  figures, 
an<l  the  spirit  of  his  design. 

Lr  Pau/re,  La  Fffgr.  Le  Maire,  Le  Moine,  Cazes, 

Ranuj,  Santeuril,  L.  Ferdinand,  Ac.,  as  Painters  of 
Portrait  or  History;  Pditoi,  as  an  Enamel  Painter, 

J.  Forest,  J.  Hoimeent,  his  pupil,  Mrusnier,  and  P.  Patel, 
as  l#andsca{ie  Painters,  and  many  other  artists  of  a 
secondary  rank,  w ere  flourishing  alwut  the  end  of  (he 
XVIhh  century,  and  beginning  of  the  XVIlIth.  at  a 
lime  when  (be  Cmirt  had  shown  a most  indulgent  spirit 
of  |>a(runage  for  the  Art.  and  almost  every  great  officer 
of  State,  every  farmer-general  of  (he  finances,  every  pre- 
late of  the  church,  or  even  every  banker  of  eminence, 
became  anxious  to  signalize  his  wealth  or  bis  taste  by 
becoming  a purchaser  of  Pictures,  and  an  amateur  of 
the  beaur  arts. 

Some  of  the  best  works  executed  at  this  time  at  Paris 
were  the  architectural  pieces  of  -Scrtvrnrfonf,  a native  of 
Florence,  and  pupil  of  P.  Ponini : and  of  those  of  the 
native  Painters,  we  may  mention  the  Broken  .Serpen/  by 
P.  Sxibltyras,  a Picture  w hich  displays  talent  of  a high 
order.  Some  other  valuable  Paintings  by  this  artist  are 
now  to  be  seen  in  the  Louvre. 

Of  merit  Mrarcfty  inferior  arc  the  Historical  composi- 
tions of  Fr.  de  Troy  ; his  Halmacis  and  IlermaphrO’  Dt  Trey 
ditus,  fioiomon  and  the  Queen  of  Sheba,  Ac.  Those 
of  Hestout,  also,  (in  spite  of  an  almost  tedious  man- 
nerism.  displaying  itself  in  a certain  precision  and 
angidarity  of  design,)  are  pictures  of  merit. 

Fr.  Boucher,  a scholar  of  Moine,  gained  also  a 
great  name  at  Paris ; and  there  are  few  artists  whose 
workshave  been  more  largely  made  known  than  his  have 
been  by  the  assiduity  of  the  engravers  ; but  his  reputation 
was  chiefly  obtained  by  the  facility  with  which  he  re- 
presented the  graces  of  the  female  sex,  and  by  scenes  in 
which  their  unveiled  charms  might  be  exhibited  toad- 
vontage  ; he  sought,  in  fact,  to  allure  purchasers  by  ex- 
citing their  passions,  becaux*  be  was  unable  to  produce 
any  admiration  by  his  taste  or  skill.  He  had  many 
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»chnlaTs  and  followers  who  were  succeMful  in  his  style, 
U'  success  it  may  be  called.— for  it  was  only  success  in 
findio^  a vent  for  their  productions, — these  were  Bour- 
dottin,  Metiai,  Des  Hayr*,  Fragonard,  and  Juliard,  who 
was  also  a tolerable  Landscape  Painter,  and  Le  Prince, 
a Painter  of  Pastoral  pieces,  &c. 

The  names,  however,  which  reflect  the  hijfhest 
honour  on  the  French  School,  in  the  middle  of  the 
XVIlhh  century,  are  those  of  Fernci,  Chardin,  Gmitc, 
and  Latour. 

\>mci.  The  Sea  pieces  of  Vernet,  for  the  boldness  of  hia  de- 
aiinuftod  the  strength  andforceof  his  effect,  are  beyond 
all  praise ; but  he  introduced,  it  must  be  confess^,  a 
certain  air  of  artiflcial  peculiarity  not  only  into  the 
attitudes  of  all  his  figures,  but  even  into  his  tone  of 
colouring,  tie  may  truly  be  called  a complete  French 
Painter. 

Chaidia.  Chardin  punted  Portraits,  animals,  fhiits,  figures, 
dtc.,all  with  the  same  true  spirit  of  execution,  happi* 

(itnize.  neas  of  touch,  and  fidelity  to  Nature.  (Jrewie  succeeded 
chiefly  in  hie  fortunate  power  of  seizing  and  portray* 
ing  toe  more  common  and  familiar  emotions  of  the 
soul ; his  subjects  are  not  heroes  or  demigods,  but  are 
usually  taken  from  the  middling  classes  of  common  life, 
and  there  are  few  people  that  will  not  feel  a sympathy 
in  the  scenes  which  he  represents:  he  stands  alone  in 

Uioer.  the  French  School  in  this  walk  of  Art.  Latour  excel* 
led  only  in  the  use  of  the  crayon,  but  by  his  spirit  and 
Inith  of  manner  he  gained  a well  deserved  name. 
Louts  XV.,  the  Dauphin,  Voltaire,  and  many  other 
persons  of  rank  and  fame,  were  painted  by  his 
hand. 

Vvaloo  Under  the  name  of  Vanloo  we  have  Charles,  the  son 
of  a Painter  at  Nice,  bom  in  1705,  and  who  had  com* 
pleted  his  studies  under  Benedetto  Luti  at  Rome.  At 
Paris  he  soon  excited  public  attention,  received  the 
honourable  appointment  of  chief  Painter  to  the  King, 
and  was  decorated  with  the  Order  of  St.  Michel.  The 
/laying  of  MartyoM,  The  ckade  Stuannah,  The  Three 
Grace*,  &c.,  are  stnong  those  of  his  works  which  are 
most  known,  and  best  deserve  to  be  so.  He  must  be 
regarded,  however,  as  a man  shining  in  consequence  of 
the  weakness  of  bis  competitors  and  contemporaries  in 
tlie  profession,  rather  than  by  the  vigour  and  force  of  bis 
own  ability.  His  scholars  are  Lagreni,  (the  elder.) 
Doyen,  Juiien,  Olivier,  &c.  His  brother,  Ch^et  Philip 
Vanloo,  and  his  son,  Louie  Michd  Vanloo,  both  were 
Painters  of  Portrait  and  History ; but  the  chief  glory  of 
the  family  Is  derived  from  J.  B.  Vanloo,  of  Aix,  boni  in 
1684,  but  who  of  course  does  not  belong  to  this  School, 
at  least  if  we  regard  the  locality  of  his  birth. 

We  may  close  the  list  of  the  School  of  France  with 
the  names  of  ATieo/os  Laneret,  a successfii)  Painter  of 
fomiliar  scenes,  and  a pupil  of  Watteau ; J.  PiUemont, 
a tolerable  Painter  of  LajMlsca{>e ; Robrri,  a Painter  of 
architectural  ruins  and  picturesque  cnm|M}sitit>ns  of  that 

David.  nature ; and,  though  last  not  least,  David.  The  works 
of  the  last  are  full  of  the  restlessness  of  the  style  of  Le 
Bnm,  and  are  familiar  to  all  visitors  at  Paris  of  the 
present  day.  Yet  here  it  is  but  fair  to  say,  there  ap* 
pears  to  be  more  talent  in  the  Painters  now  living,  and 
more  promise  of  honour  to  the  French  Sdiool  in  the 
Historical  line,  at  least,  than  the  latter  part  of  this 
sketch  would  have  led  us  to  infer.  Hiey  roust 
be  allowed  to  have  succeeded  in  some  respects  be 
ynnd  their  contemporaries,  either  in  England  or  yet 
m Italy.  If  we  were  to  hazard  a critique  upon  them, 
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we  should  say,  that  the  line  they  have  adopted  savours  Eociidi 
too  much  of  an  artificial  imitation  of  the  antique  on  the  SekooL 
one  side,  and  of  theatrical  gesture  oo  the  other;  and 
they  certainty  never  succeed  in  entirely  divesting  them- 
selves  of  a certain  Frenchified  air,  as  to  the  attitudes  of 
their  fipfures,  which  stamns  them,  in  iq>iteof  their  real 
merit,  with  incontrovertible  marks  as  the  most  decided 
mannerists  of  the  Age. 

ENGLISH  SCHOOL. 

The  most  diligent  researches  of  the  Historian  afford 
but  few  notices  of  native  British  artists,  or,  at  least,  of 
surii  a.s  deserve  that  name,  previous  to  the  XVTIIth 
century : and  certainly  there  are  none  who  can,  as  to 
their  style,  boast  of  a character  of  their  own,  or  who  pos* 
sells  such  merit  as  to  enable  us  to  speak  of  them  as  form* 
ing  a School  of  Painters.  Prom  the  earliest  times  it 
■eeins  to  have  been  the  custom,  both  with  the  Court 
and  with  the  Prelacy,  to  send  for  foreigners  either  from 
Italy  or  from  the  l^w  Countries,  for  the  execution  of 
any  important  pictorial  decoration.  Thus  were  intro* 
duced  P.  Cavallini,  in  the  reign  of  Henry  III.,  and 
in  aAer*Umes  John  of  Mabeuse,  II.  Holbein.  Lucas  de 
Ileere,  Marc  Willems,  Sir  K.  More,  C.  Ketel,  F.  Zuc- 
chem,  Gentileschi,  Uonthorst,  C.  Jansen.  Rubens, 

Vandyke,  Vandevelde,  Sir  P.  Lely,  and  Sir  Godfrey  " 
Kneller ; and  a host  of  other  foreigners,  with  whom  it 
was  difficult  for  (he  homeliness  of  native  skill  to  main* 
tain  a slrug^e.  The  very  names  of  the  workmen  and 
inferior  artists  employed  in  the  more  mechanical  part 
of  the  works  intrusted  to  the  Painters  just  mentioned, 
appear  in  early  times  to  have  been  generally  foreign,  ^ 

and  the  Art  seems  to  have  been  regaMed  as  a mystery 
of  a rather  occult  nature.  We  must  suppose,  however, 
that  the  example  afforded  by  the  labours  of  such  illus* 
trious  strangers,  and  the  extreme  admiration  excited  by 
their  work.s,  would  have  some  effect  in  exciting  a spirit 
of  emulation,  or,  at  least,  of  imilalion,  amongst  our 
Countrymen ; and  to  this  circumstance  we  are  indebted 
for  the  formation  of  those  few  British  artists  who, 
though  of  an  inferior  description,  are  all  that  this  Coun- 
try can  boast  of  in  days  of  yore.  Such  was  Master 
fValter,  employed  by  Henry  III.  upon  certain  Pointings 
in  the  Palace  at  Westminster.  Such  was  John  Thorn- 
ion,  of  Coventry,  who  painted  the  east  window  in  York 
Cathedral,  during  the  reign  of  Henry  VI.  Such  were 
Andrrtc  fVri^ht  and  John  Brown,  Seijeant  Painters, 
as  they  were  called,  and  Members  a chartered 
Society,  which  was  formed  in  the  rrign  of  Henry  VIII. 

Such,  in  the  succeeding  reign,  was  John  Boesam,  of 
whom,  however,  we  know  nothing  more  than  is  to  be 
gleaned  from  the  commendatory  remarks  of  a conlem* 
porary  artist.  Such,  too,  was  ililUard,  in  the  reign  of 
Elizabeth,  who  ha.s  some  liitle  claim  to  our  notice,  as 
being  one  of  the  ma.slers  of  Oliver. 

laaac  Oliver  is  the  first  British  artist  on  record  of  Oliver, 
whom  we  can  safely  speak  with  aoy  degree  of  com- 
mendation : and  whencesoever  his  family  wa.s  origitiiUly 
derived,  for  this  is  a disputed  matter,  he.  at  least, 
was  certainly  bom  on  our  soil.  His  prorince  was 
Portrait  Painting  in  miniature,  many  specimens  of 
which  are  now  preserved.  TTiose  of  his  works  which 
are  most  known,  are  a head,  supposed  to  be  that  of 
Mary  Queen  of  Scots,  and  others  of  Queen  EUiabeth, 

Ben  Jonson,  Ac.  He  died  in  1617,  leaving  a son,  Peter 
Oliver,  who  imitated  hia  fother*a  style  with  much  enocesa. 

Ss 
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PaintiBf.  Thtmtu  and  John  Bdtt$  also  were  livinf^  in  this  rei^, 
and  painted  Portraits  with  much  truth  and  fldelitjr  of 
manner, — thetr  faKiiion  being  evidently  built  upon  the 
taste  introduced  bv  Zucchero,  or  some  other  Italian. 
Ljrne,  Ptakt^  Arnold,  fViUtam  and  Francit  iSegar,  and 
Peter  Coir,  also  are  chronicled  as  Painters  of  renown 
in  this  reign ; but,  as  to  their  deserts,  they  may  be 
pan.«ed  over.  We  And  that  the  muniAcence  of  Charles  I. 
and  his  Court,  called  forth  some  latent  sparks  of  genius 
from  amongst  our  countrymen,  but  even  these  artists 
were  formed  aAer  the  examples  and  precepts  of  the 
foreigners  who  were  then  so  largely  employed  In  En> 
gland.  The  decoration  of  the  BanqucUng-hoiue  at 
Whitehall,  the  purchase  of  the  Pictures  of  the  Duke  of 
Montrose,  and  the  encouragement  and  patronage  given 
by  the  Court  to  such  men  as  Rubens  and  Vandyke, 
inspired  a new  feeling  into  the  People  of  England 
towards  the  Arts  of  design,  and  left  an  impression  the 
effects  of  which  were  risible  during  the  succeeding  Age. 

Uobaoa.  fFiliiam  Dobson  was  bom  in  1610:  became  to  London 
while  young,  and  some  of  his  Pictures,  exhibited  for  sale, 
having  by  chance  attracted  the  attention  of  Vandyke, 
that  great  artist  had  the  generosity  to  recommend  him  to 
Uie  favour  of  King  Charles.  From  that  day  his  fortune 
was  secured,  for  be  had  merit  enough  to  ensure  his 
success,  as  soon  as  an  occasion  of  displaying  his  talent 
was  offered  him.  He  gave  so  much  satiiffaction  to  bis 
Majesty,  that  he  Anally  succeeded,  at  the  death  of  Van> 
dyke,  to  the  place  of  Serjeant  Painter.  He  painted  both 
Portrait  and  History;  and  his  General  Afonir,  &c.,  at 
Chatsworth,  and  The  Beheading  of  St.  John,  at  Wilton, 
may  be  mentioned  here  as  being  among  the  best  speci- 
mens of  his  skill  in  these  two  departments  of  Art : as  to 
merit,  he  may  be  classed  (and  it  is  no  small  honour) 
among  the  most  successful  imitators  of  Vandyke. 

Georgt  Joftirton  we.s  a pupil  of  Rubens,  whose  man- 
ner he  chieAy  (bllowed : most  of  his  works  are  to  be 
found  in  the  seals  of  his  Countrymen  in  Scotland,  and, 
if  not  quite  equal  in  beauty  to  the  pieces  of  the  last- 
named  artist,  they  are  of  a degree  of  merit  by  no  means 
to  be  despised. 

A.Ceoper.  Alexander  Cooper,  an  excellent  drawing  by  whom, 
representing  Acteon  and  Diana,  is  preserved  in  the  col- 
lection of  Pictures  at  Burleigh,  was  also  an  eminent 
native  artist  who  Aourished  hi  this  reign,  as  likewise 

Hadtiu.  did  his  uncle,  John  HoAina,  a Portrait  Painter. 

After  these  we  may  mention  Uoberi  fFalker,  a Portrait 
Painter,  who  was  much  noticed  and  patronised  by 
Cromwell,  during  his  usurpation,  llie  Protector  had 
his  Portrait  taken  both  hy  fPalker,  and  another  Painter 
of  the  name  of  Edward  Maaeali;  a.s  well  a.s  by  Sir 
P.  Lely,  Samiul  Cooper,  and  Gibson,  the  Dwarf. 

fnttw.  Itaac  FuUer't  inimitable  Picture  of  himself,  when  in 

a state  of  intoxication,  will  be  called  to  mind  by  eveiv 
one  who  has  visited  the  Picture  Oalleiy  at  Oxford. 
He  showed  more  talent  as  a Painter  of  Portrait  than 
of  History;  nevertheless,  there  is  a Historical  compo- 
sition ftom  hLs  hand,  executed  in  chiaro-oacuro,  at  the 
altar  of  Wadham  Chapel  in  Ibe  same  University,  which 
shows  no  mean  talent,  even  in  that  arduous  and  difficult 
province  of  .-krt. 

We  must  ha^e  recourse  to  the  same  University,  for 
illustration  of  the  mauner  of  the  next  Painter  on  record, 
lirtAtor.  namely,  Isaac  Sirtalor,  Serjeant  Painter  to  his  Majesty, 
who  designed  the  pictured  ceiling  of  the  Sheldontaa 
Theatre:  it  is  a remarkable  fact,  ^at  these  men.  who 
were  two  of  the  chief  Painters  of  uU  reign  of  Charles  11., 


made  their  early  studies  not  in  Italy,  as  was  the  general  Bnflufa 
fashion,  but  in  France,-— the  one  placing  himself  under  School. 
Perrier,  the  other  under  Du  MouUn.  We  may  here 
also  mention  the  name  of  Henry  Anderion,  though 
there  is  not  much  more  to  be  said  of  him,  except  that 
he  was  a pupil  of  Streator,  and  obtained  favour  at  the 
Court. 

Sir  P,  Ldy  became  in  the  latter  part  of  the  XVlIth  Lely, 
century  the  great  artist  of  the  day.  and  though  we  can- 
not class  him  hi  a catalc^^e  of  British  artists,  (for  he 
was  a native  of  Westphalia,)  he  formed  many  scholars 
among  the  People  with  whom  he  settled,  and  inAueneed 
more,  perhaps,  than  any  other  man  the  progress  of 
the  Art  in  Great  Britain.  Of  these  John  OreenkiB,  of  Hit  pu|>«U. 
Salisbury,  may  be  named  aa  the  best:  specimens  of  his 
manner  may  be  seen  in  any  large  collection  of  engrav- 
ings; also  Thomaa  Sadler,  a favourite  of  Cromwell, 
who,  upon  the  Restoration,  was  in  the  latter  part  of 
his  life  obliged  to  have  recourse  to  the  profession  of 
a Painter  for  his  subsistence ; nor  did  he  discredit  the 
Art  which  thus  adopted  him.  Daver^fi  eras  another 
of  his  scholars,  who,  however,  died  young ; another  was 
John  Dixon,  n Painter  in  miniature  and  crayons.  An 
imitator,  too,  if  not  a scholar,  was  Mr$,  BeaU,  who 
painted  several  Portraits  of  distinguished  personages 
of  the  Age,  some  of  which  are  in  the  possession  of  Lord 
llchesler.  at  Mclbum.  Richard  Gibaon,  the  Dwarf,  was 
an  imitator  also  of  Lely,  being  almoet  wholly  formed 
upon  his  model. 

Of  those  who  were  formed  on  a more  liberal  system 
than  the  trammels  which  Court  fashion  and  favour  had 
imposed  on  the  Art,  we  may  quote  the  names  of 
Michael  fPrighi,  a Scotchman,  who  was  employed  to 
paint  the  Judges  in  Guildhall;  Henry  Cocke,  sometime 
a scholar  of  Salvator  Rosa  in  Italy,  the  Painter  of 
an  equestrian  Picture  of  Charles  II.,  at  Chelsea  Col- 
lege : and  John  Riley,  who  came  into  notice  at  the  death 
of  Lely,  to  whom  he  can  scarcely  be  said  to  be  inferior. 

Both  Charles  II.  and  James  II.  sat  to  him  for  their  Por- 
traits ; but  perhaps  his  beat  Picture,  after  all,  is  that  of 
Lord  Keeper  North,  at  Wroxton  Abbey.  Far  beyond 
these,  however,  in  fame,  is  the  name  of  Samvef  Cooper,  S.  Cooper 
who  is  well  described  by  II.  Walpole,  as  owing  great 
part  of  his  merit  to  the  works  of  Vandyke,  a^  yet 
an  original  genius,  as  he  was  the  Arst  who  gave  the 
Btrengtli  and  freedom  of  oil  to  Miniature  Painting.*'  He 
lived  a long  time  in  France  and  Holland,  but  died  in 
London  in  the  year  1672,  and  was  buried  at  St.  Pancras 
Church : he  is.  perhaps,  the  Aret  instance  of  an  En- 
glish Artist  who  met  with  employment  and  favour  at  a 
foreign  Court,  as  he  is  report^  to  have  done  at  that 
of  Paris. 

We  now  come  to  the  opening  of  the  XVIIIth  century.  EneD«r 
The  days  of  Sir  Godfrey  Kndler  had  passed  away, 
but  yet  long  cylinder  waists  snd  balloon  gowns  and 
branching  caps  and  Ave-curled  perriwigs  remained  ; 
and  the  artist  waa  incumbered  with  difAculties  of  dress 
that  seemed  almost  insurmountable  to  a lover  of  the 
picturesque.  Jervaa,  who  had  studied  awhile  under  Jertis. 
this  artist,  seems,  as  we  learn  from  Pope,  to  have  stood 
highest  in  the  public  estimation  in  the  rdgn  of  George 
I. ; he  deserves,  however,  but  little  credit : RjcAortison,  Biebardm. 
at  least  as  far  as  painting  a head  may  qualify  him, 
was  a better  artist ; and  we  may  learn  from  lilswritinga, 
that  his  ideas  had  attained  a yet  greater  perfection  than 
his  hand  was  able  practically  to  display.  Joe.  Highmore,  Higbaors 
another  pupil  of  Kneller,  is  an  artist  now  better  known 
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PfeiaUflf.  to  the  Pi'biic  by  the  productions  of  the  engniverK,  than 
-V*— from  the  works  of  Iiih  own  hand. 
i-  Sir  JamtJ  Thornhill  belongs  also  to  this  reign. 

niomhiJl.  whose  designs,  illustrative  of  the  Life  of  St,  Paul,  for 
the  interior  of  the  cupola  of  the  Cathedra)  dedicated 
to  that  Saint  In  London,  and  whose  Paintings  in  the  Hall 
at  Grcenwicli  Hospital,  have  made  his  style  lamiliar  to 


Hajraas. 


WoHidge. 


lluprth. 


of  public  approbation,  namely,  the  Designs  for  lludU 
bra.H,  which  are  found  accompanying  the  common  duo* 
decimo  edition,  published  about  the  year  1720.  The ' 
Painting  of  3fod«rn  Midni§hl  ConttrtaUon  was  an 
efiljrt  of  a higher  nature,  and  one  which  at  once  dis- 
played the  greatness  of  the  talent  of  Hogarth ; and  at 
the  time  when  his  next  work,  Tfu  Hnrlof$  Progress,  was 


our  recollections.  If  he  does  not  attain  any  very  high  produced,  subHcrijitions  were  poured  in  must  eagerly 
degree  of  merit,  at  least  we  feel  a satisfaction  in  seeing  Atmi  all  persons  and  from  all  quarters,  every  one  seeming 
that  a native  artist,  who  was  of  consequence  enough  anxious  to  see  it  engraved.  This  engraving  was  done 


to  be  selected  for  (he  execution  of  these  public  works, 
obtained  that  favour  in  the  public  eye,  which  hod  lately 
Iteen  lavished  on  foreignerH  alone.  R.  Broicn  was 
his  pupil  and  assistant,  and  some  original  Pictures 
by  his  hand  are  to  be  seen  in  the  Churches  of  St.  Bo- 
tolph  Aldgale,  SL  Andrew's  Holhorn,  and  the  Chapel 
in  Bedfoid-row.  Ch.  Collin*  and  Luke  Cradockt  also 


by  (he  hand  of  Hogarth  himself;  but  so  great  was  Uie 
demand  for  the  plalea,  and  so  extensive  their  sale,  that 
pirated  prints  forged  by  other  hands  were  quickly 
brought  forth,  and  the  inventor  was  cheated  of  nearly 
half  his  reward.  So  highly  wo.n  the  subject  in  favour 
with  the  public,  that  it  was  not  long  before  it  made 
its  appearance  on  the  stage  as  a meludratne,  which 


BiiionH  bom,  deserve  mention  at  this  period  for  their  was  performed  many  nights  with  infiiiite  applause; 
pictures  of  stlli  life,  birds,  game,  &c.  the  enthusiasm  which  it  excited,  redeemed  England 

About  the  middle  of  thi.s  century  flourished  John  from  any  accusations  of  iodiflerence  to  Art,  or,  what 


Wooton^  a landscape  painter,  who  had  formed  a very 
creditable  style  on  the  principles  of  Claude  and  Pous- 
sin ; many  of  his  pieces  of  this  sort,  os  well  as  hunting 
and  racing  pieces,  are  to  be  seen  in  the  country-seats 
of  our  nobility,  at  Badminster,  and  elsewhere,  lie 
died  in  the  year  1761.  George  LatnbtH  was  afterwards 


is  still  worse,  fasUdioasocss  to  the  produce  of  our 
own  native  realms.  We  need  not  follow  Hogarth 
through  the  long  and  successful  series  of  publica- 
tions that  ensued  ; every  Picture  which  he  conceived, 
showed  that  he,  and  he  alone,  of  all  that  had  yet  been 
known,  possessed  the  power  of  exhibiting  the  true 


follower  of  hia  style  and  manner,  and,  perhaps,  as  spirit  of  Comedy  upon  the  canvass;  and  hence  he  be- 
good  an  artist  as  he.  came  remarkable,  as  being  in  some  sort  the  author  cJ  a 

Thoma*  Hudson  wb.s  a very  respectable  painter  of  new  department  in  the  Art.  Perhaps  it  wquld  be  more 


velvet  coats,  and  tied-wigs,  and  satin  waistcoats;  be- 
sides which  it  must  be  said,  that  he  now  and  then  struck 
out  a head  with  considerable  truth  and  fidelity  to  Na- 
ture. Whatever  were  his  merits,  however,  he  certainly 
took  the  lead  of  the  profession  in  England,  until  the 
day  that  his  great  pupil,  Hcynolds,  arose,  to  teach  the 
nation  a new  lesson  on  the  Art. 

We  must  not,  however,  suppose  these  times  were 


just  to  describe  his  line  as  the  serio-comic,  and  in  that 
phrase  we  shall  see  enough  of  distinction  to  prevent 
us  from  confounding  his  style  with  that  of  the  humor- 
ous Painters  of  Holland  or  Flanders.  His  Portraits 
are  not  very  common ; but  those  which  are  now  u>  be 
met  with,  for  iiutance  some  at  the  Foundling  Hospital, 
posaess  apparently  a truth  of  diaracter  that  has  rarely 
been  surpassed ; they  are  also  extremely  well  painted. 


otherwise  devoid  of  that  which  may  more  immediately  in  regard  to  the  nx>re  mechanical  part  of  the  Art.  In 


deserve  the  name  of  native  talent.  Frank  Hayman., 
whose  designs  for  Newton's  Milton  are  well  known  to 
every  one,  certainly  was  an  artist  of  considerable  ability ; 
we  might  add,  indeed,  that  his  paintings  for  the  Gar- 
dena at  Vauxhall  are  examples  such  as  will  serve  to 
prove  that  want  of  invention  is  not  among  the  defici- 
encies of  our  national  character.  Tkoma*  Woriidget 
too,  has  left  behind  him  some  good  Portraits  both  in 
miniature  and  in  oil ; and  his  etchings  and  imitations 
of  the  style  of  Rembrandt  are  deservedly  held  in  the 
liighest  esteem,  bearing  a high  price  when  offered  for 
sale  even  at  the  present  day. 

It  is  time  however  to  mention  those  illustrious  names 
who  are  the  boast  of  our  Country  in  the  XVIIlth  cen- 
tui7,  and  which  give  us  the  only  title  to  the  name  of  a 
British  Sdiool  of  Art,  namely,  Hogarih,  Reynold$y 
Gain*boTmigh^  and  )Fil*on. 

fFUliam  Hogarth  was  the  son  of  a tradeionan  in  the 
parish  of  St  Bartholomew,  in  London ; he  was  ap- 
prenticed by  his  father  to  an  eminent  silversmith,  but 


this  respect  indeed,  they  possess  higher  merit  and  are 
belter  executed,  and  (heir  colouring  is  more  chaste  than 
that  of  some  of  his  other  oompoaitioiis.  In  his  Danae 
with  the  Shower  of  GoUL  and  the  SigumundOt  he 
afforded  us  a very  strong  and  forcible  illustration  of 
tile  truth  of  tlie  old  adage,  Nalurism  ejj>eUa*  fured 
tamen  wpie  recurrit:  either  of  the  figures  would  have 
done  credit  to  The  Harlot'*  Progrea*  or  any  other  of 
his  Pictures  of  that  description ; but  neither  the  one  or 
the  other  were  at  all  in  accordance  wHh  the  grace 
of  the  Mythological  story,  or  the  ideas  of  gallantry 
which  attach  to  Romance.  Hogarth's  Anaiysi*  of 
Beauty  is  an  erroneous  visionary  Treatise,  yet  by  no 
means  devoid  of  merit ; it  contains,  inde^,  imich 
matter  that  may  be  read  with  advantage.  In  private 
life  Hogarth  was  an  eccentric  character,  and  showed,  that 
if  be  thoroughly  understood  the  foibles  of  the  world 
in  general,  he  had  but  too  little  bestowed  bis  leisure 


in  contemplating  his  own.  He  died  in  the  year  1764. 

, _ . . Sir  Joahua  Reynold*  was  of  a character  directly 

urged  by  that  ardent  passion  for  Painting,  the  early  opposite  to  the  last-named  artist;  he  had,  like  him,  in- 
ef^ts  of  which  are  so  often  related  by  the  Biographers  deed,  talent  enough  to  excite  (lie  aUenibn  of  the  Ihib- 
of  artists,  be  devoted  himself  to  this  pursuit  as  soon  lb,  and,  in  fact,  to  create  a taste  and  relish  amongst 

his  Countrymen  for  those  graces  of  (brm  and  character 
which  are  so  peculiar  to  hU  pencil.  But  these  were 
of  a directly  opposite  nature  to  the  fancy  of  Hogartli. 
His  style  as  a Painter  may  be  said  to  be  chiefly  founded 
on  the  study  of  Corregio,  assisted  and  enriched  by 


as  the  terra  of  his  apprenticeship  to  the  trade  had  ex- 
pired. He  soon  showed  talents,  and  found  employ- 
ment, though  at  first  only  among  the  booksellers,  who 
engaged  him  in  making  various  plates  of  illustration, 
and  works  of  (hat  nature ; of  this  description,  indeed. 


was  the  first  work  which  gained  him  any  great  share  gicioiiig  whatever  suited  his  purpose  firom  the  modern 
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P*iobif.  ItaJian  and  French  schools.  In  Portrait  Paintings  he 
stands  unriTfilled,  notwithstanding  the  very  absurd  and 
unpicturesque  fashions  and  dresses  which  prevailed  in 
bis  time,  and  which  it  required  no  small  skill  and 
ability  to  handle  in  a way  fitted  for  the  canvaaa.  In 
his  larjrcr  wnrka,  and  generally  in  his  attempts  at  His* 
torical  composition,  we  have  to  lament  a want  of  skill 
in  Drawing,  which  very  materially  detracts  from  the 
pleasure  afforded  by  his  Pictures : but  there  is  still  a 
grace  of  form,  and  a truth  of  character,  together  with  a 
chaste  and  harmonious  glow  of  colouring  in  alt  that 
be  does,  which  forbids  us  to  dwell  too  much  on 
Uiose  faults  which  the  keenness  of  criticism  might 
detect.  The  collection  of  his  works  in  mrzzotinto 
plates,  now  in  course  of  publication  by  his  namesake 
Re\iiolds,  is  a noble  monument  of  native  British  talent 
and  taste,  creditable  to  the  engraver  as  well  as  the 
painter  himself ; and  be  it  rememberetl,  that  the  very 
distinguished  Portrait  Painters  of  the  present  day,  who 
raise  our  name  so  far  above  that  of  any  other  contem- 
porary School  in  Kurope,  as  to  that  branch  of  the 
Art,  may  chiefly  be  considered  as  followers  of  tliis 
great  man. 

Wilsoa.  Richard  was  a native  of  Wales,  who  was 

happily  diverted  from  the  profession  of  Portrait  Paint- 
ing, in  which  be  had  originally  embarked,  to  the  study 
of  Lfandscape ; and  this  change  he  is  said  to  have  been 
induced  to  make  in  consequence  of  the  commendations 
which  he  received  from  Zuccarelli.  The  style  he  adopted 
was,  indeed,  an  improvement  upon  (he  manner  of  that 
master  \ his  principles  and  his  objects  are  the  same, 
but  they  are  simplified  a.s  to  light  and  shade,  and  even 
to  colour,  in  a way  to  which  the  foreign  artist  was 
wholly  a stranger;  and  hence  arises  that  majesty  in 
point  of  compohitinn,  that  depth  of  tone  and  colour, 
and  that  sublime  breadth  of  effect,  which  characterise 
the  l»cst  Pictures  of  Wilson.  In  his  journey  to  Italy, 
his  Pictures  eacited  the  genuine  admiration  of  the  French 
artist,  Vemet,  who  was  at  that  time  much  in  fashion  at 
Rome:  and  this  first  made  the  English  People  sensible 
of  the  merits  of  one  whom,  perhaps,  they  overlooked,  as 
being  their  Countryman.  It  was  on  the  Italian  soil  alone 
that  Wilson  found  scenery  congenial  to  his  taste,  and 
having  80  found  it,  he  soon  discovered  the  way  to  per- 
fect himself  as  an  artist.  The  collection  of  his  sketches, 
in  the  poasession  of  the  Eari  of  Dartmouth,  and  of  Mr. 
Bowles,  of  North  Aston,  display  certainly  some  of  (he 
finest  samples  o(  Classical  elegance  in  Landscape,  that 
ever  were  produced  by  any  artist  of  (his  Country.  For^ 
tunately.  however,  we  need  not  have  recourse  to  private 
portfolios  to  enable  us  to  scan  his  merits ; many  of 
his  best  pictures  have  been  immortalized  by  the  eii- 
gravinga  of  Woollet,  and  other  samples  of  bis  noble 
genius  are  preserved  in  our  Nation^  Gallery,  by  the 
generosity  of  his  munificent  friend  and  scholar,  the  late 
Sir  George  Beaumont. 

OaiM-  Gaimborough  excelled  both  as  a Portrait  Painter  and 

' as  a Painter  of  Landscape : there  are  few  better  native 
Pictures  tlian  that  of  the  Aftwra  Linlry,  painted  by  this 
master  at  Knoll.  But  it  is  by  his  skill  in  the  other 
line,  that  his  great  and  deserved  reputation  was  chiefly 
acquired.  His  works  have,  indeed,  a peculiar  charm 
in  our  eyes;  because  their  beauties  are  purely  of  home 
growUi,  unadorned  by  Classical  ideas  of  form,  and 
stripped  of  all  those  pleasing  but  false  associations, 
which  so  often  attract  our  gaze  in  the  compositions  of 
other  Painters ; he  pleases^  because  he  presenta  us 


with  the  true  festures  of  our  own  verdant  Landscape ; Etisfob 
he  shows  the  swelling  forms  of  our  hills  and  dales,  School, 
and  exhibits  faithfully  and  accurately  the  rusticity 
of  our  island  habits ; but  to  all  these  he  has  lent 
their  own  peculiar  beauty  and  touch.  He  has  given 
them  Uiat  interest  which  truth  of  character  never  fails 
to  impart,  and  by  his  posaes»>inn  of  skill  as  an  artist, 
he  has  blended  them  into  one  rich  and  harmonious 
whole.  It  was,  indeed,  remarkable  how  much  Gains- 
borough rose  in  general  estimation  during  the  exhibition 
of  the  works  of  Rritixh  Artists,  some  few  years  ago,  at 
the  Gallery  in  Pall  Mali,  and  that,  too,  even  in  oppo- 
sition to  the  more  learned  style,  and  to  the  acknowledged 
talent  of  Wilson.  But  the  truth  was,  that  the  touclies 
of  his  pencil  came  borne  to  every  man's  own  bosom, 
and  we  felt  that  we  bad,  in  every  sense  of  the  word, 
a British  Painter. 

or  oUier  artists  in  this  line  we  may  mention  ff^right^  Wrifbt. 
of  Deriiy,  as  one  of  very  high  power  and  attainments  ; 
his  moonlight  and  firelight  etfect  art  inimitable  in  their 
way ; though  his  Pictures  are  not  much  known,  for  they 
are  not  often  to  be  met  with  except  in  (he  country-seats 
of  gentlemen  in  liisown  part  of  thccountry.  ff^rbber,  too,  WebUr. 
demands  our  notice ; the  artist  who  accompanied  Captain 
Cook  on  his  third  voyage  to  the  South  Seas,  and  who 
has  depicted  thefeatures  of  the  Austral  islands  and  their 
inhabitants  with  admirable  fidelity.  He  died  in  1793. 

Mortimer,  of  whom  it  is  no  small  praise  to  say  that  he  Mortister. 
was  a successful  imitator  of  isalvator  Rosa,  is  also  an 
artist  of  whom  his  countrymen  may  be  proud;  hit 
pictures  are  ill  coloured  and  heavy,  but  his  design,  such 
as  is  .seen  in  the  cominon  engravings,  is  ftill  of  energy 
and  vigour  of  soul. 

Francis  fFheattcy  may  be  considered  as  one  of  WbeiiUy. 
our  most  respectable  artists,  both  in  the  department 
of  Land><eape  and  Portrait.  We  cannot  close 
without  allusion  to  the  noine  of  George  Morland,  MorUad. 
one  who.  in  even  the  low  and  groveling  line  which 
he  pursued,  yet  showed,  by  bis  manner  of  treating 
his  sul^cct,  that  abundance  of  picturesque  beauty 
may  be  found,  by  a sagacious  eye,  in  every  object,  how- 
ever unpromising  it  be  commonly  considered.  His 
character,  that  is,  his  character  in  a moral  sense,  is 
said  to  have  been  spoiled,  and  his  education  stinted, 
through  the  avariciousness  of  his  father ; and  so  for  he 
deserves  our  pity,  not  blame;  his  mind  felt  its  own 
unfitness  for  that  rank  in  society  to  which  his  talents 
entitled  him,  and  which  his  friends  and  admirers  gladly 
invited  him  to  a.viume ; foom  this  he  was  driven  to  low 
and  profligate  habits,  and  ultimately  conducted  to  scenes 
of  dishonesty,  in  which  there  seems  to  be  some  sus- 
picion that  he  was  but  too  deeply  implicated.  Under 
such  circumstances,  (for  no  man  betrays  his  moral  cha 
racter  mure  than  a Painter,)  it  must  be  supposed  some 
pieces  betray  the  idleness  and  carelessness  of  his  habits ; 
nevertheless,  a well-finished  Picture  of  Morland,  and 
such  many  of  his  earlier  works  may  be  called,  is  a 
jewel  in  the  cabinet  of  the  connoisseur.  He  died  in 
1S04. 

Hamilton  is  as  well  known,  or  perhaps  better  known,  Huailtoa 
by  his  works  at  Koine,  than  In  England  or  his  native 
country;  they  are  chiefly  Historical  compositions, filled 
with  tall  elegant  figures,  employed  in  the  gentlemanly- 
heroic  style.  He  died  in  1801. 

Historical  Painting,  however,  is  the  great  walk  of  Art, 
and  there  are  few,  in  modem  days,  who  may  l)e  cons! 
dered  as  having  attained  even  a commendable  degree  of 
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Hlntinf.  advancement  in  their  endeavours  to  abide  this  much 

N-— nesfiecled,  but  universally  acknowledf^ed,  test  of  genius 
and  of  highest  intellectual  merit.  If  we  except  some 
ephemeral  productions  of  the  Panorama,  eihibiliog.  nut 
unfrequently,  considerable  power,  and  inducing  us  to 
regret  the  short  period  of  existence  that  has  been  allotted 
them ; the  only  efforts  which  we  may  consider  as  having 
been  made  on  any  large  scale, — the  only  opere  di 

btrry.  machina — arc  the  Pictures  of  Barry,  for  the  Society  of 

ArUi  in  the  Adelplii.  If,  in  point  of  colour,  they  neither 
equal  the  richness  of  the  Middle  Age  of  Italy,  nor  the 
severity  of  the  earlier  Italian  Schools,  they  exhibit  a 
grace  of  form,  and,  in  some  instances,  a degree  of  energy, 
not  unworthy  the  followers  of  Rafioclle.  They  well  dc> 
serve  the  public  attention.  The  works  of  Barry*s  pencil, 
like  the  eloquence  of  his  great  Countryman  and  early 
patron  Edmund  Burke,  betoken  splendid  ability  and  no 
ordinary  daring ; and  he  seems  to  have  been  incited  to 
most  patriotic  enthusiasm  by  a taunting  assertion  of  his 
contemporary  Winckelmann,  that  **  the  English  are  in- 
capable of  any  great  excellence  in  Art.  from  their  natural 
deficiency  of  genius,  and  the  unfavourable  temperature 
of  their  climate.*'* 

After  an  absence  of  four  years  in  Italy,  spent  in  the 
usual  course  of  Academic  study,  Barry  must  have  hailed 
at  his  retiini  to  England,  in  1770,  the  evtablishment  of 
the  Royal  Academy,  founded  in  the  preceding  year. 
His  labours,  both  as  an  authurf  and  a Painter,  were 
incessantly  directed  towartls  the  refutaiiuu  of  Winckel- 
inann's  severe  aspersion.  He  advised  a similar  plan  to 
that  adoptefl  of  late  years  in  the  Academy,  of  employing 
the  students,  in  addition  to  a course  of  drawing  and  study 
from  the  antique  and  from  the  life,  to  make  copies  under 
the  eye  of  their  Professor  from  Paintings  of  established 
merit  By  this  practice,  they  not  only  acquaint  them* 
selves  with  the  mofertW,  or  vehicle  of  their  Art  but 
they  also  form  a profitable  acquaintance  with  the  faults 
as  well  as  excellencies  of  those  masters,  whose  autliority, 
indiscriminately  followed,  might  mislead;  and  whose 
fascination  of  colouring  might  otherwise,  not  unfre* 
quently,  ensnare  the  youthful  artist  (ulo  palliation,  or 
even  imitation  of  glaring  errors. 

It  was  to  be  lamented,  for  liis  own  sake,  that  the 
violence  of  Barry's  temper  hurried  him  into  those  con* 
tentions  with  his  co-academicians,  which  impeded  bia 
projects,  ruined  his  fortune,  and  seem,  towards  the  close 
of  life,  to  have  impaired  his  reason.  And  yet,  for  the 
sake  of  his  profesMonal  fame,  perhaps  bia  liability  to 
excitement  is  to  be  considered  fuitunate.  Had  his  per- 
sonal character  been  less  ardent,  his  pencil  might  have 
been  less  happy. 

W«u.  It  has  been  doubted  whether  West,  who,  in  1791, 

succeeded  Sir  Joshua  Reynolds  in  the  Presidency  of 
the  above-named  Royal  foundation,  should  be  numbered 
among  the  English  School.  He  was  a native  of  Pen- 
sylvania.  But  he  was  one  of  the  first  members  and 
founders  of  the  Academy  in  England,  over  which  be 
afterwards  presitled.  Placed  over  English  artists,  he 


• ffutoirt  de  tAri  titet  /n  Amf%em».  Pmr  Winckriaitaa.  7V» 
dmte  de  t Mtemeaed,  4t*>.  3 vot«.  a P<iri*,  1790—11)03.  Sm  p.  73  of 
Ike  111  Vfli  It  Uie  end  of  Ckip.  nL  of  pook  i,  where  the  suihor 
rrpeils  the  thanry  of  Montesquieu  (£apnl  den  Loix,  lih,  xi«.  cb.  ii. 
inii  lit.  ind  lib.  six.  ch.  xx«ti.)  ind  of  Du  Bo*.  Critt^uei 

Mrr  la  /Wnr  tt  tur  la  Pnatare,  'hie  Part^e,  eh.  xtii,  ind  xiv.j 
4 ta^mry  M/e  ike  Real  a»d  Imaginary  ObeiaeUt  f«  the  Aeyai- 
tihaa  of  the  Artt  in  Emyland.  By  Jame«  Dinv,  R.  A.,  8io.  Lond. 
1773. 


must  be  looked  upon  as  having  influenced.  In  propor-  l>>eii*h 
tion  to  the  general  respect  for  his  undoubted  talents, 
the  progress  of  the  Art  of  Painting  in  this  Country, 

His  was  a learned  style,  formed,  like  that  of  Reynolds, 

\VilM)n,  Barry,  and  Fuseli,  after  consummate  study 
ahroad  rtf  the  sublime  fathers  in  .Art.  His  smaller  and 
earlier  Pictures  are  superior  to  hU  later  and  larger  pro- 
ductions, in  which  his  forms,  though  not  deficient  in 
simplicity  or  in  correctness,  generally  want  intellectual 
elevation.  Opie,  still  less  refined,  is  mure  vigorous,  opie. 
Opie,  in  design,  betrayed  the  disadvantage  of  having 
wanted  Academic  initiation  ; but  his  pencil,  true  to  in- 
dividual Nature,  waa  bold  and  unaffectedly  impressive, 
and  his  colour  excellent. 

Of  Fuseli  we  may  observe,  that  he  united  much  of  PumIi. 
sound  classical  learning,  with  much  also  of  eccentricity 
and  love  of  mysticism.  He  was  born  at  Zuridi  about 
the  vear  1739.  The  lavish  praise  of  Reynolds  on  some 
of  this  artist's  early  drawings,  turned  him  from  bia  in- 
tention of  entering  Holy  Ordersk  He  was  the  fellow- 
student  and  friend  of  Lavater,  a tranvlator  and  corre- 
spondent of  Winckelmann,  and  himself  an  author  of 
R^ectioru,  which  appeared  in  1765,  on  the  Painting 
and  Sculpture  of  the  Greekt.  His  Lectures  as  Professor 
in  the  Royal  Academy  excited  general  attention,  and,  like 
those  of  Barry,  Opie,  and  others,  his  predecessors  in  the 
Profeasoria)  chair,  have  been  published.  Towards  Barry 
he  entertained  a mortal  and,  perhaps,  national  antipathy, 
which  in  hts  edition  (1810)  of  Pilkington’s  Dictionary 
of  Painirrt  has  betrayed  him  into  most  uncandid  bitter- 
ne.ss.  Fuseli,  however,  was  behind  none  of  his  contem- 
poraries in  zeal  for  the  promotion  of  his  Art.  He  con- 
tinued to  paint  till  within  a week  of  hts  death,  in  April, 

1823.  He  is  generally  believed  to  have  suggested  to  Al- 
derman Boydell  the  idea  of  a Gallery  to  illustrate  scenes 
from  Shakapeare.*  To  this  collection  he  contributed 
eight  of  hia  be*t  Pictures ; and  afierwards  being  ad- 
vanced, in  1790,  to  the  rank  of  Academician,  he  painted 
a aeries  of  forty-seven  subjects  from  Milton,  exhibited 
under  the  title  of  the  Milton  Gallery. 

The  mind  of  Fuseli  was  replete  with  critical  sagacity 
and  inexhaustible  invention,  but  he  possessed  also  (and 
of  this  no  man  waa  more  unconscious)  a hand  unequal 
to  the  difllcuMy  of  embodying  his  own  concepliuos. 

His  character*  are  almost  every  where  excessive.  They 
are  in  perpetral  torture.  They  never  know  repose.  The 
inatmetions  of  Hamlet  to  a Player,  that  “in  the  very 
torrent,  tempest,  and  whirlwind  of  passion,  lie  must 
acquire  a temperance  that  may  give  it  amooihness/’  are 
no  leas  importantly  applicable  by  every  Painter,  and 
most  especially  by  any  worshipper,  as  Fuseli  devotedly 
was,  at  the  shrine  of  Michsel  Angelo. 

The  puUic  taste,  however,  in  England  has  never  yet 
been  so  alive  to  the  daima  of  Historical  Painting,  as 
to  make  it  an  object  of  universal  interest  and  permanent 
favour;  or  a source  of  effectual  and  persevering  emula- 
tion among  artists  in  this  Country.  Notwithstanding  the 
alleged  bluntness  and  inacceasibility  to  flattery  which 
have  been  said  to  stamp  our  national  character,  there  U a 
refined  speciesof  adulation  in  the  Art  of  portraiture  which 
has  been  found  irresistible;  which  has  calle<l  forth  and 
secured  the  almost  exclusive  patronage  of  the  tilled  and 
the  weahliy;  and  which,  consequently,  in  this  depart- 
ment of  l*^nling,  haa  raised  (he  English  ScIkhiI  far 
above  every  other  in  modern  Europe.  For  we  may  with 
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Blrictent  ju&lic«  pronounce  of  our  native  Painier*.  that 
they  have  attained  excellence  in  thoee  provinces  of  their 
Art  which  have  received  of  their  Country  adc<}nate  en- 
cours*^ment.  In  depicting  scenes  of  familiar  life  and 
such  appearances  of  Nature  as  are  associated  with  our 
home-lhouehta  and  domestic  endearments  ; or  in  land- 
scape,  and  especially  in  such  Pictures  as  recall  to 
memory  the  sports  and  habits  snd  occupations  of  British 
islanders,  we  unquesUonably  equal,  if  we  do  not  sur- 
pass, our  neij^hbours.  The  fault  of  deserting  the  lofty 
and  the  heroic  for  the  pastoral  and  the  homely,  lies  not 
with  British  artists  hut  with  British  patrons.  A succes- 
sion of  remarkable  men. from  Romney,  who  died  in  1802. 
to  Lawrence,  whose  death,  in  has  deprived  his 

Country  uf  talents  not  soon  to  be  replaced,  have  left  us 
examples  of  (fcnins  arpirinfr  secretly  to  historic  emi- 
nence, but  devotinfT  the  bi>st  years  of  life  to  the  service 
of  the  public  in  Portrait-painlin^. 

^ Komney,"  says  Fuseli,  in  his  caustic  manner,  '* quitted 
**  the  unprofitable  visions  of  Michael  Angelo  and  Shak- 
s pea  re  fur  the  more  substantial  allurements  of  portrait, 
He  divided  the  tributCH  of  fashion  with  Gainsborough 
and  Hcynolds.  History,  if  not  absolutely  abandon^, 
was  reserved  for  that  distant  moment  when  satiety  of 
gain  should  yield  to  a pure  desire  of  glory— a moment 
which  never  came.** 

Blake,  whose  most  eccentric,  yet  most  harmless, 
life,  has  been  well  drawn  by  Mr.  Cunningham,  in  his 
Liinr  of  the  Brxtith  Vainttn^  was  an  example  of  the 
indiscretion  of  attempting  to  lead  the  public  taste  by 
efT»rts  unintelligible  to  the  public  eye.  But  Blake’s 
(Kiginalities  were  near  allied  to  madness,  and  probably 
ol'ten  not  intelligible  to  himself 

Copley,  a native  of  America,  admitted  member  of 
the  Academy  in  1786.  and  well  known  by  the  popular 
engraving  his  ” Death  ofChalhomi**  Hoppner, 
R.  K.  in  1794;  and  Owen.  R.  A.  in  1SU,  must  be 
added  to  the  number  who,  to  talents  in  Portrait-painting, 
have  united  (and  Owen  moree»*peci&l1y)  higher  merit,  re- 
quiriu'r  only  to  be  fostered  and  matured  by  public  favour. 

In  Portrait,  however,  the  palm  of  modern  victory  has 
Wen  won,  and  ably  won,  by  Lawrence.  With  respect 
to  colouring,  he  may  have  Wen  exceeded.  But  few  of 
any  School  have  aiirpassed  the  graceful  ease  of  his  forms, 
joined  to  general  fidelity  of  likeness ; his  combination 
of  polished  exterior  with  intellectual  character;  his 
judicious  backgrounds ; and  his  consummate  arrange- 
ment of  light  and  shade.  His  was  indeed  a courtier- 
pencil,  and  could  elevate  at  will  features  almost**  in- 
nocent of  meaning.'*  In  his  *'  Satan  arousing  the 
fallen  Angels,'*  he  has  leR  a solitary  prtmf  that  he  shared 
at  one  lime  with  Fuseli  a draught  of  inspiration  from 
the  fountains  of  Miltonic  Poesy ; and  he  was  certainly 
ambitious  of  the  higfier  Historical  honours  of  his  pro- 
fession. He  possessed  a diarm  of  natural  eloquence 
which  will  long  be  rememWred  by  all  who  witnessed 
it,  and  which  enabled  him,  from  his  choir  as  President, 
to  enforce  with  admirable  clearness  and  cflect,  the  course 
of  study  best  adapted  to  advance  the  Art.  We  must 
not  neglect  to  add,  that  while  few  were  more  accessible 
or  more  persuasive  in  words,  none  could  W,  In  deeds, 
more  actively  munificent  towards  the  cultivation  and 
reward  of  real  merit.  Sir  Thomas  Lawrence  was  born 
in  1769,  the  same  year  with  Owen,  and  was  admitted 
R.  A.  in  1794. 

His  pupil  Harlow,  who  died  in  L819,  at  the  prema- 
ture age  of  thirty-iwo,  was  likely,  had  be  liv^  snd 


been  reclaimed  from  discreditable  habits,  to  have  B^isb 
risen  into  similar  estimation.  Tlie  clever  picture  **  the  SchdoL 
Trial  of  Queen  Katharine,*'  by  this  artist,  is  well  known, 

His  facility  of  hand  was  extraordinary.  While  at  Rome, 
during  the  year  before  his  death,  he  excited  the  admi- 
ration of  the  whole  city,  by  completing,  in  eigliteen 
days  e valuable  copy  of  the** Transfiguration**  of  Raf- 
faele,  of  the  same  size  with  the  original. 

Another  name  which  belongs  to  the  list  of  eminent  Sir  Hesry 
British  Painters  in  Portrait,  is  that  of  Raeburn,  R.  A.  Baabura. 
in  1821.  He  was  an  example,  as  well  as  a patron,  of  the 
Art  among  his  countrymen  of  Scotland ; preaided  in 
an  Academy  of  Painting  at  Edinburgh  ; and  was 
knighted  on  the  occasion  of  the  visit  of  George  IV.  to 
tliat  city.  He  died  in  1B23. 

The  fame  on  the  Continent  of  our  artists  in  Portrait-  D««s. 
painting  has  been  in  no  instance  more  conspicuous  than 
In  that  of  Dawe,  an  artist  of  some  talent,  (R.  A.  in 
1814,)  wIk)  migrated  to  Russia,  and  is  reported  to  have 
realized  XIOO.OOO.  He  died  in  1829,  shortly  after  his 
return  to  England.* 

Edward  Bird  was  admitted  an  Academician  two  Bint, 
years  afirr  the  last -mentioned  artist,  and  died  in  1819. 

He  was  self-instructed,  and  had  been  singularly  happy 
in  painting  ballad  subjects  and  popular  scenes  of  com- 
mon life.  But  he  aspired,  too  late,  to  a more  elaborate 
style  of  Art  for  which  neither  education  nor  experience 
had  qualified  him,  and  his  last  attempts  were  failures. 

It  would  be  invidious  to  select  from  works  of  living 
Painters  further  evidence  to  prove  our  artista  in  no 
respect  inferior  to  such  of  our  rival  neighbours  as  adopt 
the  same  walks  of  Art.  We  shall,  tliereforc,  conclude 
these  brief  memoirs  with  one  further  example  of  de- 
parted merit,  and  shall  only  recall  to  our  readers  the 
memory  of  a rising  artist,  Bonington,  not  long  deceased,  Buorafia*. 
whose  early  celebrity,  both  abroad  and  in  his  native 
Country,  held  forth  the  promise  of  a distinguished  career. 

Thai  the  English  School,  however,  has  done  iu 
utmost,  we  are  very  slow  to  believe.  Progressive  efforts, 
both  by  artists  themselves  and  by  individuals  of  rank 
atid  infiuence,  have  now  for  eighty  years  been  making 
for  the  advancement  of  public  taste;  the  only  safe 
foundation  on  which  any  hope  of  success  In  Art  can 
ever  be  raised.  Some  ground  lias  been  gained.  A taste 
for  good  portrailsisnot  bad  taste.  We  have  mentioned 
the  institution  of  the  Society  of  Arts.  It  was  founded  in 
1750.  Next  arose,  in  1769,  the  Royal  Academy.  In 
1805,  a Society,  at  the  suggestion  of  a liberal  baronet. 

Sir  Thomas  Barnard,  was  incorporated  fur  the  en- 
enuragemeot  and  improvement  of  British  artists,  which 
continues  to  flourish  under  the  title  of  llic  British 
Institution.  Other  Societies,  for  like  purposes,  both  in 
the  metropolis  and  in  the  principal  towns  of  the  united 
Empire,  might  be  here  enumerated.  Galleries  have  been 
opened.  Bourgeois,  R.  A.  in  1792,  Painter  to  the  then  sir  Frsscw 
King  of  Puland,  who  conferred  on  him  the  honour  of  Bpurfsots. 
knighthood,  lefl,  at  his  death  in  1811.  a very  fine  Col- 
lection, which  forms  the  well-known  p^ibUc  Gallery  at 
Dulwi<^  College.  At  Cambridge,  the  Fitzwilliam 
Gallery,  subsequently  founded,  bids  fair  to  introduce 
an  acquaintance  with  this  pure  source  of  intellectual 
refinement  Into  our  seats  of  learning.  And  at  length 

* **  HL«  rsmuni  were  iRtenwd  io  St.  Paul's  Caltiedrml,  aiuaded  by 
a larye  c^f^e  of  tnists  and  litrrary  men,  ibe  Kuwian  Ambaisador 
sad  Sir  T>x>tnsa  Lawrence  (the  laller  of  whotn  was  au  aoio*  after  to  be 
bnmt  to  lbs  Mine  ipc<)  acliaf  u }»a]l-b<arer«."  06ttmar».  GemU 
Mof  . /br  Ff6,  1930. 
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PlifltiBf.  our  Legislature,  by  tb«  purchase  of  the  Elgin  marbles, 
followed  by  the  establishment,  in  May,  1824,  of  a 
National  Gallery  of  Pictures,  has  gradually  drawn  the 
pabUc  eye  to  critical  examination  of  some  of  the  sublimest 
works  of  Art,  familiar  hitherto  to  few,  and  to  the  million 
utterly  unknown.  Opportunity,  also,  U thus  presented 
to  all  future  benefactors,  who,  like  the  late  Sir  George 
Beaumont,  are  honourably  ambitious  to  beoiieaUi 
ihetr  works  and  collections  to  their  Country.  When 
these  and  other  various  means  and  instruments  of 


forming  and  improving  public  taste  in  England  shall  Of  Outline, 
have  had  due  leisure  for  operation,  we  expect  with 
oonftdence  far  nobler  and  far  higher  labours  of  native 
geniua ; and,  to  use  the  words  of  the  Committee  of  the 
British  Institution,  1805,  **  we  feel  no  apprehension  but 
that  the  spirit  of  the  British  artist  will  be  awakened 
and  invigof^ed,  whenever  a free  and  fair  .scope  shall  be 
given  to  bis  Ulenta;  whenever  he  shall  be  stimulated 
by  the  same  patronage  as  that  which  raised  and  re> 
warded  the  Italian  and  Grecian  masters.** 


THEORY  AND  RULES  OF  THE  ART. 


Sous  information  both  as  regards  Theory  and  Prac- 
tice, in  the  Art  of  Painting,  may  be  looked  for,  anneaed 
to  the  foregoing  llintoric^  account.  This  expectalioo, 
as  far  as  is  consistent  with  our  limits,  must  be  answerrd : 
while  we,  at  the  same  time,  remind  the  reader,  that  Uie 
efforts  of  the  Encyclopaedist  cannot  fairly  be  presumed 
to  afford  means  of  complete  proficiency,  but  rather  to 
point  out,  on  subjects  of  this  kind,  such  authorities  as 
may  be  consulted  and  followed  with  advantage  to  the 
student  Indeed,  this  Art,  and  that  of  Music,  as  well  as 
many  others,  are  to  be  taught  perfectly  only  by  a living 
teacher,  who  disciplines  the  eye,  the  band,  or  the  ear  by 
repeated  trials ; and  with  his  pencil,  or  upon  his  iiistru- 
meiit,  exemplifies  every  precept  as  he  proceeds.  Ele- 
mentary reading,  without  actual  practice,  is  either  alto- 
gether unintelligible,  or  is  always  likely  to  mislead. 
No  Treatise  upon  Swimming,  or  upon  Horsemanship, 
was  ever  yet  of  itself  sufficient  to  make  even  an  indiffer- 
ent rider  or  swimmer:  nor  would  any  pilot,  in  his 
senses,  intrust  his  helm  to  the  mere  theorist  (however 
skilful  theoretically)  In  NavigaUon.  To  instructors  in 
the  Art  of  Painting,  the  same  observation  peculiarly 
applies.  With  this  understanding,  therefore,  thet  we 
ore  not  expected  to  do  more  than  msy  be  generally 
useful,  and  that  what  wa  do,  is  chieffy  in  the  way  of 
reference  to  Works  which  treat  at  large  upon  the  subject, 
we  shall  first  introduce  some  rules  and  comments  on 
Uie  Art  of  Painting,  under  the  several  heads  of  Outline; 
Compoiition^  Ckianh$curo^  Cohuring^  and  Stple.  Se- 
condly, vre  shall  proceed  to  mention,  in  chronological 
order,  such  authors  and  their  wriliags  as  afford  upon 
this  subject  the  most  valuable  information. 


Of  Ouiiine. 

(1.)  The  first  step  to  be  firmly  attained  in  the  coarse 
of  study  by  every  artist,  and  without  which,  firmly  at- 
tained, no  step  afterwards  con  be  attempted  with  credit 
or  safely,  is  correct  outline.  An  Art  which  appeals  to 
the  e>e  for  the  truth  of  iu  performances  must  depend 
primarily  for  success  on  its  adherence  to  the  form  of  any 
objects  imitated,  whether  of  the  animal  creation,  or  in- 
animate, or  belonging  to  the  vegetable  kingdom.  For 
this  purpose,  such  an  acquaintance,  both  with  Natural 
history  and  with  works  of  human  invention,  must  be 
instituted  and  pursued,  as  will  lead  to  clear  and  vivid 


ideas  of  the  shapes  and  appearances  of  bodies,  and 
enable  the  student  to  draw  from  memory,  as  well  as 
from  immediate  observation. 

(2.)  This  faniiliuriiy  with  the  visible  surface  of 
things,  although  it  should  penetrate  no  dee|>er,  and 
should  abstain  from  all  philosophic  concern  abiml  their 
uses  and  properties,  yet  amounts  evidently  to  no  incon- 
aiderable  share  of  knowledge.  The  landscape  Paiater, 
for  example,  whose  correctness  of  outline  can  satisfy,  or. 
whose  degree  of  proficiency,  at  least,  will  not  provoke 
the  cetisure  of  Botanical  criticism,  must  possess  a mul- 
titude of  facts  and  of  ideas  in  common  with  the  Botanist. 

The  correct  designer  of  public  or  private  works  tnd 
buildings  cannot  avoid  Architecture  and  Mechanics. 

The  Painter  of  animals  must  be  experienced  in  Natural 
History.  The  marine  Painter  can  make  no  pretences  to 
faithful  delineation  without  intimate  acquaintance  with 
the  structure,  use.  and  management  of  shipping.  And. 
above  all,  the  Painter  of  History  and  of  the  human 
subject,  must  unite  anatomical  precision  to  many  other 
various  acquirements  of  the  highest  intellectual  order. 

We  may  further  observe,  that  if  this  talent  of  the 
draughtsman  admits  him  into  connection  with  almost 
the  whole  circle  of  the  Sciences,  it  is  also  to  almost 
every  Science  an  indispensable  auxiliary.  If  it  derives 
advantage  from  literary  and  scientific  sources,  it  oAen 
repays,  with  interest,  the  obligatioa  ; since,  but  for  the 
skill  and  fidelity  of  its  professors,  the  most  important 
discoveries  would  often  fail  of  being  generally  compre- 
hended,ore%en  known.  After  premising  thus  much  on 
the  necessity  and  importance  of  accurate  delineation, 
wc  proceed  to  the  practical  requisites  introductory  to 
its  attainment.  The  practice  of  correct  outline  may 
be  comprehended  in  two  words, — Perspective  and 
Anatomy.* 

(3.)  Perspective  may  be  defined,  the  art  of  represenu  DefiaiUosof 
ing  objects  on  a given  surface, in  the  same  forms  and  rela-  perspvctivt. 
live  proportions  which  they  present  in  Nature  to  the  eye, 
according  to  their  respective  distances  from  the  beholder, 
looking  from  a given  point,  called  the  point  of  etrar. 

(4.)  Aerial  Perspective  represents  the  several  grada-  A«rUl 
tiotts,  depths,  and  breadths  of  light,  colour,  or  shadow,  perspcctiT*. 


* it  dtike  primm  imptr^rt  pntptUitQt  pti  It  wdmrt 

<r«^'  ,*  poi  mam  i«  mamo  impamrr  lia  imtm  ma^n,  ptr 

a 6*ttmt  Lion,  d«  Viiict,  T/m/Zato  </'/4  Pi/ftita 

tratto  da  an  CvMte  drlla  B>h.  Pat.  da  Gal.  .Mantx  4to  Rvita,  1817, 

p.  80. 
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P«intinr.  c&ufted  by  the  interveaiti^  atmosphere  in  objects  more 
or  loss  remote.  Aerial  perspective,  therefore,  relates  to 
CAtaro-sn<ro,  a further  branch  of  the  subject  of  l*aint> 
In^.  which  will  be  noticed  in  its  proper  place. 

Ijnnf  (5.)  Linear  perspective  (which  belonpi  especially  to 

pvnpeetiie.  (he  branch  of  Art  now  under  consideration)  delineates 
the  Qullinei  only,  or  boundaries  of  objects,  and  repre' 
stills  them  in  the  same  form  and  relative  ma^i^iiude 
which  they  exhibit  in  Nature,  according  to  their  respec* 
live  distances,  and  the  position  of  the  spectator's  eye. 

(6.)  The  surfsce  on  which  this  delineation  is  made, 
may  ^ plane,  concave,  convex,  cylindrical,  (as  in  the 
case  of  I*anorama  painting,)  conical,  or,  indeed,  of  any 
given  shape ; but  the  few  practical  rules  which  our 
limits  admit  will  be  confined  to  the  Art  of  representing 
objects  on  a plane  turface  that  makes  ri^ht  angfet  irtfA 
a tAraighl  line  drawn  from  the  tpecialor’t  rye.  This 
plane  is  of  indefinite  extent ; is  supposed  to  intercept 
the  rays  in  their  passage  to  the  eye  from  all  objects  to 
lVr<«pecttvt  be  represented ; and  is  called  the  Petapective  Plane,  or 
plane  of  thepitiure.  In  illustration  of  it,  let  a piece 
of  plate  glass  be  imagined  extending  every  way  to 
any  iinagttiable  height,  depth,*  and  breadth.  Nothing 
is  more  manifest,  than  ^at  if  the  rays  proceeding 
from  any  object  through  that  transparent  medium, 
could,  in  their  passage  to  the  eye,  be  made  to  leave 
impressions  on  the  glass  at  their  respective  points  of 
contact,  the  result  would  be,  on  the  transparent  plane, 
a faithful  picture  of  the  object  to  be  represented. 

(7.)  It  is  also  equally  evident,  that  only  a certain 
circular  portion  of  the  plane  in  question  is  visible,  the 
portion,  namely,  which  contains  the  picture.  Butthe  re- 
mainder of  Uie  plane,  or  invisible  portion  of  it  beyond  the 
circumference  of  the  circle  of  vision,  contains  other  most 
essenliAl  points,  from  which  the  tactician  in  perspective  is 
to  calculate  bis  outlines,  as  well  as  from  points  in  the 
visible  surface.  It  is  for  this  reason  that  the  perspec- 
tive plane  must  be  supposed  of  indefinite  extent. 

(8.)  If  it  be  a.sked  how  the  spectator  can  thus  deter- 
mine points  on  an  invisible  suKace  ? The  answer  is,  by 
removing  his  eye  at  any  lime  from  the  given  point  of 
view  to  some  other  at  a greater,  or  more  convenient 
distance  from  the  plane.  This  change  of  position 
enables  him  to  command  any  portion  of  the  surface 
necessary  to  his  operations.  But  it  is  from  the  given 
point  of  view  only  that  his  picture  is  intended  for  in^ 
spectioD.  The  points  and  lines  useil  for  calculating  any 
form  in  true  perspective  on  his  picture,  are,  like  the 
joints  and  wires  of  a puppet-show,  absolutely  requisite 
indeed  for  the  performance,  but  not  design^  for  any 
eye  except  that  of  the  performer.  They  are  only  tem- 
porary materials,  only  a scaffolding,  to  be  removed 
immediately  when  the  work  they  are  to  do  is  over. 

(9.)  Here  another  property  of  the  pers|)«ctive  plane 
will  have  occurred  to  llm  reader,  m.  that  the  circle 
upon  it,  comprehending  all  visible  objects,  inertOMn  or 
le/aenM  with  the  perpendicular  dUlance  of  hit  eye  from 
the  plane. 

(10.)  It  is  (his  distance  which  is  principally  neces- 
duxucc.  sary  towards  determining  the  siae  ^ the  picture,  and 
the  reliUve  proportions  to  each  other  of  objects  delineated 
thereon.  line  is.  therefore,  called  the  principal 

ditiance.  Oue  extremity  of  it  is,  as  we  have  already 


* By  ths  lemt  bei(h(  lad  dcptlx,  w ok  axil  (ht  tiUnsioa  of  the 

pIsTM  ebene  end  bttew  ibe  teret  of  the  opectstor,  as  by  bnadih  is 

neeat  Us  cxlcosioa  towards  his  ri|fat  sad  IsIL 


said,  the  point  of  sight,  or  point  of  view,  determined  Of  Oailiae. 
by  the  place  of  the  spectator  • eye.  (Art.  S.)  Its  other 
extremity  Is  its  point  of  perpendicular  contact  with  the 
perspective  plane,  and  is  called  the  centre  of  the  piefure,  Pnocipsl 
or  the  principal  point.  poisu 

(11.)  A line  drawn  through  this  latter  point,  level  HoriMatal 
with  the  horizon,  determines  the  height  of  the  eye  in  a 1***- 
icture,  and  it  called  the  hor\zontal  line.  A circle, 
aving  (his  point  fur  its  centre,  and  the  principal  dis- 
tance ibr  its  radius,  will  be  the  circle  already  noticed. 

It  will  be  found  to  comprehend  upon  the  perspective 
plane,  (he  whole  field  of  vision,— that  is.  will  include 
all  the  objects  which  the  eye,  at  that  priucipsl  distance, 
and  from  the  corres^wnding  point  of  view,  is  able  to 
take  in.  For  from  any  fixed  point  of  sight,  the  utmost 
limits  of  the  prospect  are  determined  by  two  lines, 
fonning  a right  angle  at  that  fixed  point  of  sight 

(12.)  The  prospect  accordingly,  of  a spectator,  look-  One  (e«rth 
ing  (as  is  supposed  the  case  in  most  pictures)  in  a 
horizontal  direction,  enibraccs  at  every  view  a fourth 
pari  of  the  horizon,  viz.  90  degrees,  and  the  visible  JhT'.wtu- 
porlion  of  the  perspective  plane  is  in  all  cases  the  base  tor  tintine 
of  a cone,  the  apex  of  which  is  the  spectator’s  eye,  or  bomwtuiiy. 
point  of  sight ; (Art  S ;)  its  altitude  the  principal  dis- 
tance. (Art.  lU.)  and  the  diameter  of  its  base  equal  to 
twice  iu  altitude,  so  as  to  make  the  angle  at  iu  apex  a 
right  angle.  A familiar  illustration  of  this  may  be 
constructed  by  means  of  a card,  shaped  similarly  to  the 
riglil-angled  triangle  D R El,  (pi.  I.  fig.  l.)  and  having  pm, 
a piece  of  wire  affixed  to  it  in  the  direction  R W,  so  as  Pif.  1. 
to  divide  the  angle  D R R into  two  equal  parts,  (ri>. 

45  degrees  each.)  Next  let  the  projecting  portion  C W of 
the  wire  be  thrust  through  the  centre  of  a circle  drawn 
on  a separate  card,  or  any  other  flat  surface,  to  represent 
the  perspective  plane,  and  let  the  radius  of  the  circle 
be  equal  to  C R,  C E,  or  C D,  in  the  triangular  card. 

If  the  card  be  then  made  to  revolve  on  the  wire  R W, 
with  its  edge  D E applied  close  to  the  surface  as  above, 
and  with  C R perpendicular  to  it,  the  |>oints  D and  B 
will  be  ohservod  to  move  in  the  circle  DREW,  and 
the  lines  RD  and  RE  will,  by  the  revolution  of  the 
card,  form  the  right  cone  above  described. 

(13.)  Here  let  the  learner  observe,  that  there  is  no 
necessity  for  every  sketch  or  Fainting  to  contain  the 
whole  area  of  the  circle  of  vision  on  (he  perspective 
plane.  Let,  fur  example,  the  circle  DREW  (pi.  i. 
fig.  1)  be  the  circle  or  ^se  of  the  ri^t  cone  above  de- 
scribed, D C iu  radius,  being  equM  to  the  principal  ^ 
distance,  II  L the  horizontal  line,  and  C being  the  pkiur*. 
centre  of  the  picture.  It  is  at  the  painter’s  option  to 
cut  out  any  part  of  that  circle  from  the  rest,  provided 
the  principal  point  C,  or  centre  of  the  picture,  be  found 
somewhere  on  his  canvass.  Thus,  (he  rectangles,  g t 
k I,  a bf  d,  and  m n o p,  may  each  of  them  comprise 
a sufficient  number  of  objects  proper  for  the  composi- 
tion of  a picture. 

(14.)  It  is  recommended,  however,  to  every  artist  Airhiiecto- 
wbo  would  avoid  the  charge  of  affected  singularity,  nlMbjecu. 
particularly  in  architectural  subjects,  to  keep  the  edges 
of  his  work  quite  clear  of  the  rircumfereoce  of  the 
circle  DREW;  otherwise  the  lines  of  his  foreground, 
although  perfectly  correct  in  (heir  original  design,  will 
appear  distorted  when  viewed  at  any  other  principal 
disunce  tlian  the  altitude  of  the  visual  cone  C R,  equal 
to  D C or  C E 

( 1 5.)  Still  more  improbable  would  appear  any  attempt 
whatever  at  delineation  beyond  the  circle  DREW, 
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Pkititin«.  Aince  ■(]  he^ond  that  boundary  mint  be  invisible  to  a 
$i|»ectator  at  it»  proper  point  of  aiijhl,  the  apex.  viz.  of 
Thepiciiint  the  cmie  above  deHvribetl.  Indeed,  ao  e«*eniial  ia  it  to 
lo  uktfjft  » piirpoaea  of  diatinct  and  correct  outline  for  the  artihl 
U.Vhdt!ionl  confine  himaelf  considerably  vriibin  the  extreme 
circle  of  vision,  (exemplified  by  the  eircie  D R KW  aa 
above, ^ that  a much  smaller  circle  and  a much  smaller 
cone,  of  which  the  apex  is  an  anjidc  of  60  de^ees,  has 
been  frenorally  adopted.  To  illiiHtrate  this,  let  the  an|r1e 
D R K (fi^.  1 ) of  the  card  above  constructed  be  re- 
duced to  an  angle  of  60  tiegrees.  ri;.  to  the  angle 
Q R S divided  as  DRE  was,  into  two  equal  parts; 
and  made  to  revolve,  as  in  the  former  instance,  on  the 
axis  C R representing  the  principal  distance,  and  held 
also,  as  belbre,  perpendicular  to  the  surface  used  to 
signify  the  plane  of  the  picture.  The  points  Q and  S 
will  be  found  to  move  exactly  in  the  circle  Qg/S, 
and  the  sides  RQ  and  RSof  the  equilateral  triangle 
QRS  will  form  a cone,  of  which  the  angle  at  the 
apex  will  be  an  angle  of  60  degreesi.  Its  base  will  be 
the  circle  V gy  S,  and  its  axis  the  principal  distance 
C R as  before.  This  inner  circle  Q gfS  may  be  not 
improperly  called  the  cirde  of  dittinet  vision.  For 
although  it  would  be  untrue  to  say.  that  the  eye  at  R 
cannot  lake  in  objects  b^ond  this  inner  circle,  or  even 
lo  tbe  verge  of  DREW,  yet  such  objisrls  are  seen  at 
best  but  imperfectly,  and  they  become  rainier  and  less 
decided  in  proportion  to  the  extenaioo  of  the  baae  of  the 
cone  above  described,  until  they  are  utterly  lost  in  the 
circumference  of  the  outer  circle.  These  particulars 
cannot,  perhaps,  by  banners,  be  acknowledged  with* 
out  some  hesitation ; a circumstance  not  surprising  when 
we  consider  tbe  involuntary  and  imperceptible  quick- 
ness with  which  any  change  in  the  position  of  the  eye 
is  naturally  made  in  order  to  command  a better  view  of 
any  object  In  the  ordinary  uses  of  the  eyesight 
scarcely,  for  any  person,  does  the  field  of  view  remain 
the  same  for  two  momenta  together.  Whereas  the  laws 
of  perspective  suppose  the  eye.  during  the  process  of 
delineation,  to  continue  fixed  immovably  at  one  point 
of  sight  (Art.  3,  10,)  without  any  the  slightest  varia- 
tion, either  of  its  distance  from  the  perspective  plane  or 
of  its  field  of  view.  According,  then,  to  experience  in 
the  application  of  perapective.a  nxM  part  of  the  horizon 
(j.  e.  an  arc  of  which  the  chord  is  equal  to  tbe  principal 
distance)  will  be  found  the  utmost  that  can  safely  be 
attempted  in  one  picture.  In  drawing  from  Nature,  as 
in  the  case  of  landscape  scenery,  let  the  learner  consider 
himself  ztationed  at  one  angle  of  an  equilateral  triangle, 
as  at  the  angle  R of  QRS,  with  C R for  his  principal 
distance,  and  Q S fur  the  limits  of  his  drawing.  He 
will  thus  take  in  no  mure  at  one  view  than  would  be 
contained  between  twu  poles  fastened  f>erpendicularly  in 
the  ground,  say,  for  example,  three  feet  and  a half  apart, 
and  each  of  them  alsu  three  feet  and  a half  distant  from 
the  spot  or  s^ion  where  he  is  placed.  In  the  several 
examples,  however,  which  follow,  we  kIibII  not  find  it 
convenient  to  adhere  strictly  to  the  rule  just  given,  and 
shall  oRen  refer  to  figures  drawn  indiscriminately 
within  the  circle  of  vision,  in  order  to  obtain  as  much 
compass  for  practical  illustration  as  possible. 

Having  so  far  defined  the  perspective  plane,  and 
settled  the  limits  of  vision,  within  which  the  representa- 
tion or  outline  must  be  drawn,  we  have  next  to  coosidvr 
the  original  furmn  of  which  the  onlliiie  is  to  be  a copy, 
and  from  which  innumerable  rays  arc  conceived  to  pass 
through  the  plane  of  the  picture  to  the  spectator's  eve. 

VOL.  V. 


(16)  An  original  plane  ft  a plane  containing  any  Of  Oadiac. 
original  poinl  or  line,  to  be  copied  or  repretentrd  on 
the  plane,  of  the  picture.  In  what  follows  it  will  be  As  onpi»t 
necessary  to  distinguish  all  original  planes  into  three  fl"** 
cla.sses:  Ut,  planes  poral/r/  to  the  picture;  2dly, 
p\nnc9  perpemlict/iar  to  the  picture  ; and  Sdly,  planes 
TtriMrr  parallel  vor  perpendicMlar,  that  is,  inclined  lo 
the  picture  at  less  than  right  angles.  To  every  original 
Mmighl  line,  not  parullel  to  the  picture,  belongs  a poinl 
in  the  perspective  plane,  called  its  vanishing  poinl; 
and  to  every  original  plane,  not  parallel  to  the  picture, 
l>etDng  two  peculiar  lines,  called  Its  vanishing  and  its 
ba'-e  line.  (.\rt.  )9,  20.  60,  and  62.) 

(17.)  Two  original  planes  require  etq>ecial  attention; 
the  horizontxil  plane  and  the  etation  plane,  llte  latter  pUoev  r^e 
has  by  some  been  called  the  vertical  plane,  from  its  hooronul 
passing  through  the  zenith,  but  as  it  also  passes  through 
the  centre  of  the  picture,  (a  point  always  depending  on 
the  station  of  the  s;>ectator.)  U is  belter  known  bv  the  npecisHy 
term  station  plane.  The  relative  situation  of  the  hori-  c“a*iJ«ed. 
zonial  and  station  planes  may  be  thus  familiariy  ex- 
plained. 

Suppose  the  spectator  itationed  at  tbe  tide  of  a room, 
and  looking  on  a wall  directly  opposite  him,  towards  a 
number  of  book-shelves,  one  of  which  is  exactly  level 
with  his  eye.*  Hiis  shelf  belongs  to  the  horizontal  Horifoai*] 
plane,  and  any  number  of  other  shelves,  above  and  pbst 
below  it,  are  portions  of  its  parallels.  Suppose,  further, 
these  planes,  or  shelves,  to  be  supportq^  by  other 
planes  perpendicular  to  the  horizon,  or  floor  of  the 
room,  and  let  one  of  the  supporting  planes  be  directly 
opposite  the  spectator's  eye.  It  will  be  a portion  of  the 
ttalion  plane,  and  any  number  of  simitar  supports  to  Butina 
the  right  and  leR  of  it,  are  parts  of  as  many  pUuies,  its 
parmllels.  Every  book  plac^  in  its  proper,  or  upright 
positioo,  and  indeed  every  leaf  in  every  book  so  placed, 
will  be  in  a separate  par^lel  to  the  station  plane.  In 
like  manner,  if  any  of  the  volumes  are  laid  flat  on  (he 
shelf  these,  and  every  leaf  in  each,  will  belong  to  planes 
parallel  to  the  horizon.  So,  also.  If  any  volume  lie 
ever  so  little  out  of  its  erect  position,  and  with  a lean- 
ing to  tbe  ri^t  or  left,  this  volume  will  be  in  a separate 
plane,  inclin^  to  the  horizontal  and  station  planes  at 
some  angle,  which  it  is  the  business  of  perspective  to 
ascertain.  And  it  is  easily  conceivable  how  any  book 
may  be  placed  half  open  in  such  a position,  os  that  its 
cover  and  its  leaves  shall  form  every  possible  angle 
with  each  other,  or  with  any  of  the  planes  mentioned. 

(18.)  When  both  these  planes  (the  horizontal  and 
station  plane)  and  their  innumerable  parallels  added 
to  the  multitude  of  others,  at  which,  in  the  foregtting 
popular  illustration,  we  have  briefly  and  impeiiVctly 
hinted,  are  invented  by  the  mind  uf  the  s|>eciator  with 
the  pro|>erty  uf  expanding  themselves  over  infinite 
space,  he  will  readily  apprehend  that  iu  any  original 
object  there  is  no  point  or  line  whatever,  which  does 
not  belong  to  one  or  other  of  tbe.se  planes,  or  to  their 
parallels. 

(19.)  He  will  also  understand  that  extending  from  Vaalshlnj 
lifl*. 

• The  honson,  ia  Attrunomy,  k devcnbfJ  to  be  **  formed  by  s 
pl«»c  tottchinz  feuffeccot  the  eerih  wbtf#  the  ipwlAtor  Mta«ls, 

End  inhailelr  eEUnded  lowsrOi  the  IwEsen*.**  (Keili's  JWrenemy, 

IjmU.  l.t  'to  ihiis  pUite  liie  term  in  pertpecliv*  it  uhieUj  gi«eo 
of  jriMind  plEoe.  (Afl,  41.)  TSr  hornoiilEl  ptaov,  property  to  ctiM, 
k tnoUier  pitue  lu  it,  tod  pa'<to{  tbrou  jb  the  •pecUltrr't  eye, 

Both  plii*e«,  beieg  ptrtltel  lo  etch  olHer,  vanitii,  of  cour«e,  in  ihf 
Mine  Ttnithiag  line,  umely,  ihc  iii>e  the  borisuo.  (Art.  19,61.) 

S T 
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F4ir.tin«.  his  t^ye  to  inAaiic  dintancv,  evfry  plane  not  parallel  to 
the  picture  will  appear  to  taHiih  in  a straij^hl  line,  (Art. 
61.)  called  itn  tanitAt/tg  line, 

BkM  >!»«.  (^0.)  On  the  other  hand,  each  plane  in  its  d>Ftct>^n 

(ovardM  him  will  be  intersected  hy  the  plane  of  the 
picture  in  a line  called  ils  base  line.  (Art.  62.) 

(21  ) The  Impoi^sibility  ia  evident  of  delineatinf;  any 
object  nearer  than  this  base  line,  for  which,  however,  a 
parallel  is  most  frequently  substituted.  Other  lines 
between  the  spectator's  eye  and  the  picture  alito  require 


substitutes,  ss, 

Lj«i«tsb-  (22.)  The  principal  distance,  which,  a.s  already 
definetl.  (see  Art.  10.)  must  be  perpendicular  to  all 
vanishing  lines  pauing  ihrmtgh  Me  principal  pointy 
and  which,  as  we  have  seen.  (Art.  10.  11,)  is  always 
equal  to  the  radius  of  the  circle  of  vision.  That  radius 
is,  therefore,  the  constant  substitute  for  the  principal 
di.stance. 

(23.)  II.  The  direct  distance,  a perpendicular  from 
tlte  eye  of  the  speclatr>r  to  any  vanisliinff  line  noi  patt- 
ing through  the  principal  jtoint,  and  which  meets  that 
vanishing  line  in  a point  called  its  centre.  Before  we 
can  find  a constant  substitute  on  the  plane  of  the  pic* 
tiire  ibr  this  line  of  direct  distance,  a line  must  be  de- 
termined, which  is  always  to  be  found  on  the  picture, 
called  (he  centra)  distance,  bein^  the  distance  between 
the  principal  point,  or  centre  of  the  picture,  and  any 
fmrebeiaV  Centre  of  a vaoishin|'  Hue. 

aiMavton*  Thf  Central  distance  is  a perpendicular  drawn 

the  plane  M from  the  principal  point  to  any  vanishinir  line.  Beinf^ 
(hr  picirrr  always  found  on  (he  plane  of  the  picture  it  rt'quires  no 

rr9iiirr.r.g 

»u  *»tittiir.  A right  angle  being  made  by  the  central  dis- 

luiuied  (or  redius  of  the  circle  of  vision,  these  will 

tie  tlnect  be  two  sides  of  a right>arigled  triangle,  of  which  the 
tlwtaoce.  hy|H>thenu.se  will  always  equal  the  direct  distance.  This 
hypoihenuse.  therefore,  is  the  constant  substitute  for  the 
direct  distance. 

Phtel  Thus  otiy  one  of  these  three  lines,  the  principal,  the 

Fig.  2.  direct  or  the  ora/rai  distance,  is  sufficiently  ascertain- 
able  on  the  plane  of  the  picture.  To  illustrate  the 
foregoing  statement,  let  the  learner  describe  a circle, 
D A X B E Z Y,  which  is  to  be  supposed  equal  to  the 
Fig  3 circle  of  vision.  Its  rsdius  C A,  on  this  supposition. 
T<ir  «^t«  equal  to  the  principal  distance.  Let  him  next  draw 
•wt>«meti«B  two  lines,  as  R S,  ST,  (fig.  3.)  on  a piece  of  card, 
ppUiiwd  meeting  each  other  in  a right  angle  at  S,  and  from  one 
»•  « mee  t-  let  S P be  cut  off  equal  to  the  radius  A C. 

w«ce.  pnncipal  distance.  From  the  other 

line.  m.  S R.  let  any  given  central  distance  be  cut  off. 
as  S V,  and  the  triangle  S V P being  cut  out  from  the 
card,  let  it  he  placed  perpendicalarly  on  the  circle, 
(fig.  2.)  so  as  (hat  the  point  S shall  coincide  with  the 
point  C,  the  side  S V He  in  the  direction  of  any  radius 
of  the  circle,  and  the  side  S P represent  a pequrndi* 
cular  from  the  eye. 

(26.)  If  the  triangular  card  be  then  made  to  revolve 
on  the  point  S,  the  line  S V,  used  u.s  a radius,  will  form 
the  inner  circle  OIK.  It  is  important  to  observe, 
that  cve-7  point  in  the  circumference  of  this  circle.  O I 
K,  may  be  the  centre  of  a vanishing  line,  to  which  line, 
as  in  a tangent,  the  peqrendicular  from  C (Wi.  the  cen- 
tral dittanre)  may  be  drawn.  In  other  wonlv,  the 
circuinfcreoce  OIK.  t»  composed  of  all  the  cenirn 
of  any  vanishing  tines  that  can  be  drawn  ns  tangents 
In  iu  Such  as,  for  one  example,  the  langeut  or  vmn'ih- 
iug  bne  B E,  of  which  the  centre  is  O.  In  this  ex- 


Direct 
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ample  C O is  (he  centre)  distance  of  the  vanishing  line  tbulme 
or  tangent  B E;  of  which  the  direct  distance  will  be 
equal  to  a straight  line,  drawn  from  its  centre  O to  the 
point  X.  or  Y,  in  (he  circumference  of  the  circle  of 
vision  i (he  Hite  X Y,  being  previously  drawn  through 
C.  parallel  to  D E,  or,  what  amounts  to  the  same 
thing,  drawn  perpendicular  to  C O,  just  as  S P,  on  the 
card,  was  made  perpendicular  to  S V. 

Thus,  having  the  substitute  C X for  the  principal 
(listttiice  (fig.  2)  drawn  parallel  to  (he  vanishing  lino 
B E,  we  viuain  O X.  the  tubstitutefor  the  direr/  ditlanee^ 
and  the  triangle  OCX  (fig.  2)  will  be  equal  in  all  re- 
spects to  (he  triangle  V S P.  on  the  card,  (fig.  3,)  vit. 

The  side  C X = principal  distance,  or  P S. 

The  aide  C O =:  central  distance,  or  S V. 

'fhe  side  O X =:  direct  distance,  or  P V. 

In  the  same  manner  any  other  central  distance,  as 
S !>,  may  he  set  off  on  the  line  S R,  (fig.  3.)  and  also 
(he  new  direct  distance  P L,  cnrrrs|K>itding  to  it  The 
card  rmiy  then,  as  before,  be  translrrred  to  the  circle  of 
vision,  where  the  point  L revolving  round  the  point  S, 
on  the  card,  will  make  the  small  circle  M W ; and  L. 
transferred  to  some  point,  as  M,  in  its  circumierence, 
will  (ouch  (be  centre  tk*  some  vanishing  line,  or  tangent, 
suppose  D Z.  To  this  vanishing  line  draw  the  parallel 
A E,  through  C ; and  then  a slraisht  line  from  the  point 
A or  from  E to  M (the  centre  of  the  vanishing  line  D Z) 
will  give  A M or  £ M,  the  substitute  for  the  direct  dis 
tance.  P L. 

(27.)  All  important  general  principle  may  be  here 
premised;  and  in  what  follows,  will  apply  univeraully 
to  the  represeriUitiou  of  angular  objects,  (which  is,  in 
fact,  the  chief  buainesa  of  persfiedive,)  tit.  that  any 
angle  may  be  represented  by  determining  the  vanishing  Reprewni*- 
points  of  the  lines  which  form  it.  Thus  the  centre  of  lion  of  la 
any  vanishing  line  being  known  or  determined  by  the 
methods  already  stated,  (An.  24,  25,  26.)  let  u perpen- 
dicular be  raised  at  that  centre. 

The  length  of  this  )>erpendicular  depends  upon 
whether  the  vanishing  line  does  or  does  not  pass  through 
tlie  centre  of  the  picture.  In  the  former  iiislutice  tliis 
perpendicular  is  equal  to  the  principal  distance ; in 
the  latter,  to  the  direct  distance. 

An  example  fur  each  will  explain  our  meaning. 

(29.)  Let  any  two  lines,  A L,  and  L B.  (plate  i.  fig.  4,  Ui.  On  • 
No.  1.)  making  an  angle  at  L.  be  produced  to  their  «< 
vanishing  points  A and  B,  which  in  this  instance  are 
supposed  to  be  in  the  vanishing  line  A B,  passing 
tlirough  the  centre  C of  the  picture.  Let  C E,  a per-  iSrouith  the 
prndicular  equal  to  tiie  principal  distance,  be  raised  at  crotrvMf 
C,  the  principal  point ; and  an  angle  formed  at  E by  two  p»ciu»v. 
lines  A E,  B E.  drawn  from  the  two  vanishing  points. 

The  angle  ALB  (with  any  other  angle  made  by  two 
lines  vanishing  at  A and  B)  will  alwsvs  represent  the 
angle  A E B.  Also,  if  the  angle  A t B be  <livided 
as  in  the  figure  by  any  lines,  as  EC,  E K meeting 
the  vanishing  line,  the  divisions  of  A E B will  be 
represented  by  proportionally  corresponding  divisions 
of  ALB.  Thus  .A  L C represents  A E C;  C L K 
represents  C E K ; and  K L R represents  K E B.  2iJtr  Ot  • 

(29.)  Secondly,  fiir  an  example  in  which  the  vanish-  plane  of 
ing  line  dues  not  pass  through  the  centre  of  the  picture,  wbicb  ihe 
suppose  the  two  lines  already  given  as  forming  the  re- 
preventative  angle  at  L,  to  have  their  vanishing  points 
ut  F and  G,  in  the  vanishing  line  F G.  Find  the  centre  throv>*i'(Ke 
1),  of  F G.  (Art.  24.)  and  (lie  direct  distance  D It.  ceiitn^*f  tht 
(\rt  25.)  At  D,  the  centre  of  the  vanishing  line  pitiuie. 
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Pala^(.<.  P O,  raise  the  perpendicular  D IT,  equal  (o  D II.  the 
direct  distance,  llere,  as  in  the  last  eiampie,  line* 
drawn  from  the  two  Tanishin^  points  to  the  fiirtheKt 
cxtretLity  of  the  perpendicular,  will  form  at  II  the  ori- 
^nal  angle  represented  at  L.  TTius  the  angle  F H G 
will  be  re|ireseiited  by  F L O.  And  any  number  of 
diviKton*  in  this,  a*  in  the  former  imitance,  may  be  made 
of  the  angle  at  II.  which  will  be  represented  by  corre- 
sponding divisions  at  L.* 

Re[»nrMflta-  (St).)  Hence  we  may  observe,  that  the  vanishing 
ttuuof  eny  point  of  any  given  line,  being  known,  and  likewise  the 
M*r***^  vanishing  line  of  the  plane  to  which  it  belongs,  any 
other  line  representing  any  proposes!  angle  with  the 
given  line,  may  be  drawn,  lliua.  if  the  given  line  be 
L F.  and  iU  vanishing  point  be  P,  and  its  vanishing 
line  be  F G,  the  representation  of  any  proposed  angle 
may  l>c  made  either  at  L.  or  at  any  other  point  in  the 
line  1j  F.  Let  L be  that  given  point.  Having  found, 
by  means  of  tiie  central  distance,  C D.  the  centre  D,  of 
given  vanishing  line ; draw  at  D,  the  perpendicular 
DH.  equal  to  D H,  the  direct  distance.  Next  draw 
H F.  and  ul  11.  moke  with  F the  proposed  angle,  say 
F li  G.  A tine,  O L.  joining  the  points  G and  L, 
will  complete  O L F,  the  reprcsentalioii  of  the  proposed 
angle. 

Vaac>h>n|{  (31.)  Also,  if  any  two  vanishing  points  in  any  va> 
l-M«  ksoMB  nit^iiigline  are  known,the  vanishing  line  is  soon  found, 
anvTwu'*  itself  the  straight  line  uniting  them.  'J  Iiuh,  F 

««siilnAK  and  G (fig.  4,  No.  I.)  i^ingknown,  F G ia  the  vanish- 
that  ing  line  of  the  plane,  in  which  any  two  lines,  vanishing 
ovk«|ioiL  p coutain  the  angle  F H G.  Or,  again, 

the  points  A and  B,  or  A and  K,  being  kn(»wii ; A B 
is  the  vanishing  line  of  the  plane  in  which  any  twu 
lines,  vanishing  at  A and  B.  or  A and  K.  form  the 
angles  A E B,  or  A E K.  represented  at  L. 

TKai  ibr  re-  (32.)  It  Will  be  seen  from  this  (fig.  4,  No.  1.)  and 
preienution  future  examples,  that  the  representation  of  an 

••rtf*  frva  axgle  varies,  in  most  cases,  from  its  ongtnat,  and  is 
ib  urvfiiMl.  almost  always  larger  or  smaller  than  the  angle  which  it 
represents,  ‘riiis  is  a constant  puxzle  to  beginners. 
Thus  the  representative  angle  A L B is  larger  thnn  its 
original  angle  at  K,  and  the  same  angle  P L G is 
EipUined  much  larger  than  its  original  at  II.  To  convioce  any 
u ruy^  learner  of  this  as  popularly  and  familiarly  as  we  can,  let 
a piece  of  canl  be  cut  into  the  shape  of  a triangle  of 
larger  and  more  convenient  dimensions  than  the  triangle 
A E B,  but  liaving  exactly  the  same  angles  at  A,  £, 
and  B.  Next,  construct  at  £ (on  the  card)  (fig.  4, 
No.  2.)  the  angle  CEB;  and  with  C £ (taken  from  the 
card)  as  a radius,  describe  on  amUher  card  the  circle  of 
vision.  To  the  side  A B of  the  triangular  card  affix 
a piece  of  wire,  on  which  it  may  turn  as  on  an  axis. 
Then  applying  this  axis  to  the  diameter  of  the  circie, 
and  keeping  your  eye  exactly  over  the  point  C,  turn  the 
triangular  card  ou  its  side  A B by  means  of  the  wire, 
and  observe  atleiitively  the  various  of  the 


the  card  until  the  ajiparent  angle  again  coincides  with  OfOnliss. 
its  original  at  N,  helow  the  line  A B.  Hie  triangular 
card,  as  it  now  recedes  from  your  eye.  will  form  etiother 
series  of  auglca,  continually  diminishing,  as  A £ B, 

A u B.  until  it  equals  and  coincides  with  A N D. 

The  very  same  appearances  will  take  place  if  the 
circle  above  mentioned  be  drawn  on  a piece  of  glass,  to 
represent  the  perspective  plane  ; and  then  the  wire  A B 
be  applied,  and  made  to  revolve  on  the  side  of  the  gins* 
furthest  from  the  spectator.  Infinite  varieties,  as  be- 
fore, of  angles  between  £ and  N will  be  no>}'  observed 
through  the  glsss  during  the  revolution  of  the  trian- 
gular card  ou  its  axis  A B,  receding  from  or  advancing 
towards  the  spectator.  These  varieties  are  but  so  many 
different  apprarancea  or  rcpreimtatiQti$  of  the  original 
angle  seen  under  so  many  different  aspects. 

Also,  if  another  triangle  of  card.  con<itrueted  simi- 
lariy  to  F G II,  l>e  made  to  revolve  on  its  vanishing 
line,  as  F G,  and  the  spectator's  eye  be  kc])t  fixed  a* 
before  over,  or  opposite,  the  principal  point  C,  every 
change  of  representation  of  the  angle  F H U will  be 
given  according  to  the  situation  of  the  plane  it  belongs 
to.  vanishing  in  the  line  FG.  But  in  this  latter  in- 
stance fewer  of  the  gradations  can  be  noticed,  as  many 
of  them,  those  between  II  and  L for  example,  (fig.  4.) 
will  he  out  of  the  circle  of  vision,  and  ci>nsequently  in- 
visible to  an  eye  kept  exactly  at  that  perpendicular  dis- 
tance from  C or  principal  distance.  (Art  15.) 

(33.)  Another  preliminary  obaervation^  which  may  Tl»e  same 
give  clearness  to  « hat  follows,  is,  that  the  same  straight  strsisHi  lm« 
line  is  not  to  be  considered  a*  confined  invariably  to  "‘•3’' ^ 
the  same  plane.  On  the  contrary,  the  number  of  planes 
is  infinite,  to  all  of  which,  in  common,  the  same  straight  pUar*. 
line  may  belr>ng.  Thus,  tlie  axis  o n,  (plaieii.  fig.  2.) 
or  C X,  belongs  not  only  to  the  plane  of  f v C,  but  to 
the  plane  of  i:  tc  C ; to  the  plane  of  S s C ; and  to  the 
plane  of  £ m C ; which  planet,  it  is  evident,  might  be 
multiplied  to  theextentof  any  number  of  radii  possible 
to  be  drawn  to  the  centre  n.  The  same  obaervation  is 


to  be  made  respecting  the  lineis,  (plate  ii,  fig.  1.)  whieh 
is  commuii  to  the  plane  t M t,  and  the  plane  H v 9.  The 
axis  rv,  in  like  manner,  (plate  ti.  fig.  3.)  iscummou  to 
all  the  several  planes  that  appear  to  revolve  upon  it 
(Art.  86.  87.) 

(34.)  It  will  be  useful  here  to  recapitulate  our  defi- 
nitions by  a reference  to  plate  ii.  fig.  4,  5,  and  6. 

A DB  G.  (Pig.  4.)  A portion  of  the  perspective  plane.  The  fere- 
(Art,  6.)  H>ia| deflfii. 


C.  Tlie  centre  of  the  picture  or  principal  itoinl. 

O.  The  point  of  view.  (Art  10.)  ?!!'*««- 

OC.  Hie  principai  distance,  on  which,  as  on  an 
axis,  tlie  right-angled  triangle  F U R.  being  made  to  re- 
volve, forms  the  circle  of  vision.  (Art.  11  to  15.) 

C R,  or  C F.  Radii  of  the  circle  of  vision,  and  sub 


stituted  for  ibe  principal  distance,  being  equal  (Art.  11) 
to  O C,  and  per|)endicular  to  the  vanishing  line  at  its 


angle  at  E.  At  first  laid  flat  on  the  circle,  (he  real 
angle  and  the  apparent  will  coincide,  and  be  equal  to 
A E B.  But  as  you  turn  the  card  toward*  you,  the 
apparent  angle  goes  on  increasing  through  an  infinite 
series  of  niaguilodes,  such  as  A r B,  A # B,  until,  alter 
attaining  its  greatest  possible  magnitude,  it  vanishes 
in  tl>e  line  A B.  After  this,  continue  the  revolution  of 

* The  perpendicular.  U ia  to  be  noted,  w>ll  product  Itw  nme 
retails  by  betnf  rained  oa  n/W  »uk  of  Uw  tsoi^Dg  lisct  A B or 
F 0,s'  ibeir  reoptetivt  ctoUta. 


centre  C, 

VOX.  An  angle  of  60°,  which,  by  the  revolution  of 
the  triangle  X O V on  the  axis  O C,  forms  the  inner 
circle,  or  circle  of  diatinei  vision.  (Art  15.) 

M O N P.  A portion  of  the  horizontal  plane,  (Art. 
17.) 

H C L.  Intersection  of  the  horizontal  plane,  called 
the  horizontal  line.  (Art.  11.)  It  is  the  vanishing  line 
of  all  planes  parallel  to  the  hurizuutal  plane.  (See 
fiirther  Art  65.) 

B O tl  Z K.  (Pig.  5.)  A portion  of  the  station  plane, 

3 t2 
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Putitinf.  of  which  (he  intersection  I X with  the  perspective  plane 
is  called  the  slatiqfi  line.  (Art.  17.)  It  h the  vanish- 
in|C  line  of  all  planes  parellel  to  the  staliuii  plane.  (Art 

«5) 

CTSand  CTR.  Original  planes  passinff  Uir»o"h 
the  centre  C,  ukI  perpendicular  to  the  plane  uf  the 
picture,  but  not  parallel  to  the  station  plane. 

C W.  Line  of  intenieclion  of  Uie  plane  C T S,  and 
vanishing  line  of  all  planes  parallel  to  the  plane  C T S. 
(Art  74.) 

CL.  Line  of  intersection  of  (he  plane  CTR,  and 
vanishin^'lioe  of  all  planes  parallel  to  the  planeCT  R. 
(Art  74.) 

S R N . ( Pig^.  6.)  A portion  of  an  oripnal  plane  mak  I ngf 
with  the  plane  of  the  picture  the  angle  H S E.  (to 
which  C O P is  constructed  equal,)  and  having  B S for 
its  base  line,  and  V L for  its  vanishing  line,  (Art  19, 
20,  64,)  and  for  the  vanishing  line  of  all  planes  parallel 
to  the  plane  of  S R N.  (Art.  65.) 

P.  The  centre  of  the  vanishing  line  V L.  (Art  75.) 
P C.  The  central  distance.  (Art.  94.) 

O C.  The  principal  distance,  and  C P its  substitute. 
(Art.  22.) 

OP.  *^0  direct  distance,  and  PD  its  substitute. 
(Art  22,  25,  75.) 


We  have  now  generally  stated  the  nature  and  position 
of  original  planes,  together  with  the  lines  and  points  on 
the  perspective  plane,  which  are  necessary  towards 
correct  representation.  The  rules  and  obeervations 
which  follow  relate  to  the  application  of  these  materials, 
prartkrti  To  know  the  rcasons  for  each  rule,  the  student  must 
p«r*firci<|«  consult  his  Euclid,  or  any  geometric  treatise  on  tiie 
M subject,  but  to  know  the  rules  themselves  may  be  enough 

reuinetry.  f*^^  merely  practical  draughtsman.  As  practical 
Geometry  is  all  that  commonly  is  requisite  for  the  en- 
gineer or  sun'eyor,  su  practical  perspective  suffices  for 
the  artist.  It  remains  tor  ns  to  give  some  leading  ei- 
ainples  of  represeolalion  in  the  several  cases  to  which 
the  Art  calends. 

Attca««itor  These  Cases  may  be  reduced  to  three,  i.  PlaneM 
pcrifirctiTe  ufhich  have  no  vanuhing  line.  (Art.  67.)  iL  Planet  of 
tohich  the  vanithing  line  pauet  through  the  centre  of 
the  picture,  ill.  P^net  of  which  the  tanithing  line 
doe»  not  pau  through  the  centre  of  the  picture.  But 
as  this  division  will  be  expressed  more  clearly  by  terms 
referring  to  the  illustrations  we  have  given,  we  shall 
describe  the  same  three  cases  in  other  wonis. 

Case  I.  Of  planes  parallel  to  the  perspective  plane. 

Case  II.  Of  planes  perpendicular  toUie  perspective 
plane ; which  include  three  varieties  : 

1st  Planes  parallel  to  the  horizontal  plane. 

2dly.  Planes  parallel  to  the  station  plane. 

Sdly.  Planes  (veilher  parallel  to  the  horizontal  nor  to 
the  station  plane. 

Case  III.  Of  Planes  neither  parallel  nor  perpendi- 
cular to  the  perspective  plane ; containing  also  three 
varieties.  i»2. 

1st.  Planes  whose  bases  are  parallel  to  the  horizontal 
line.® 

2dly.  Whose  bases  are  parallel  to  the  station  Uoe.t 


• Ib  wbicb  cs*m[dc9  (be  plaas  it  ptrpendieuW  la  tKc  tistMB 
pitn*. 

t which  txsMplet  Uw  pltM  U p«rp«ndicuUr  k>  thw  hariioBtil 


Sdly.  Whose  bases  are  neither  parallel  to  the  horif  on- 
tal  nor  to  the  station  line. 

(35.)  To  exemplify  the  several  foregoing  caaea.  In  Tbriiiu 
plate  ii.  6g.  2.  the  diameters  in.  k w,  t x.  t m, 
are  in  a plane  paraUei  to  the  pempeciive  plane,  and 
consequently  belong  to  Case  1.  To  (be  same  case  be- 
long, in  plate  tU.  fig.  1,  two  sides  of  each  of  the  four 
boxes,  VIZ.  the  side  in  each  nearest  the  spectator,  and  its 
parallel,  the  side  most  distant.  Also  two  sides  similarly 
circumstanced  in  the  lids  of  the  box  opr,  and  of  the 
same  box  as  seen  resting  on  a different  plane,  of  which 
the  vanishing  line  u C Q. 

Of  Case  n.  examples  are  abundant.  The  plane  TV  ofccnd 
V j «,  plate  ii.  fig.  3,  is  parallel  to  the  horizonlal 
plane.  Also  (plate  iu.  fig.  1)  the  square  buUutn  of 
each  of  Uic  three  lower  boxes,  and  of  the  box  in  each 
of  the  figurea  (Plate  ii.  fig.  1,  plate  iv.  fig.  1,  and 
plate  V.  fig.  2.)  ParaUel  to  the  tiation  jdane  we  have 
examples  in  the  sides  (plate  iii.  fig.  1)  d z and  ig,  oj 
and  » k,  X y,  &c.  of  the  boxe«  there  introduced.  Also, 

(plate  vii.  fig.  1)  in  a picture-frame  suspended  from  the 
point  «. 

Plane*  neither  parallel  to  the  horixontat  nor  to  the 
xlation  plane,  but  perpendicular  to  the  picture,  are  re- 
presented in  plate  ii.  fig,  2 ; also  in  plate  iil  fig.  1.  the 
bottom  of  the  up{>er  box,  with  the  top  of  ita  lid,  together 
with  those  sides  of  both  which  axe  perpendicular  to  the 
plane  of  the  picture. 

('ase  III.  ntay  he  thus  illustrated.  The  planes  TV  ibiTd 
(plate  ill.  fig.  1)  a 6 V and  d A Z,  iu  (he  lid  of  the 
^x  d/.and  the  plane  xa  W,  in  the  lid  of  the  box  y a, 
form  examples  of  plaues  the  boite  of  which  are  parallel 
to  the  horixontal  line. 

Again,  to  exemplify  planes  of  which  the  Aom*  ure 
parallel  to  the  eiation  tine.  Tlie  base  g b,  (plate  ii. 
fig.  S,)  of  the  pluiie  V b g,  is  similarly  circumstaocrd. 

And,  lastly,  for  an  example  uf  a plane  neither  paraltrl 
to  the  horizontal  nor  to  the  xiation  line,  observe  the 
plane  uf  the  ltd  the  box  (plate  ii.  fig.  1)  e » j i, 
which  vanishes  in  tlie  line  M L.  Also,  (in  plate  iv. 
fig.  1.)  a similar  lid  k t xe,  vanishing  in  the  line  X M. 

Likewise  (in  plate  v.  fig.  2)  the  lid  A A i w,  vanish- 
ing iu  the  line  V M. 

CASE  I. 

Of  Planex  parallel  to  the  Perxpective  Plane. 

Hulex  and  Obxervationi. 

(36.)  That  if  any  uumber  of  parallel  straight  lines  be 
all  parallel  to  (hr  plane  of  the  picture,  their  represeola- 
liotiK  are  parullrl  to  each  other. 

(37.)  That  the  representations  of  all  equal  straight 
lines  in  a plane  parallel  to  the  plane  of  the  picture,  are 
all  equal  to  each  other. 

(SB.)  That  if  an  original  straight  line  be  parallel  to 
any  straight  line  on  the  plane  of  the  picture,  its  repre- 
sentation is  also  purallcl  to  that  line. 

(39.)  That  (he  representation  of  a plane  figure, 
parallel  to  the  perspective  plane,  is  a similar  figure; 
that  is,  its  angles  are  equal  ti»  those  of  the  original,  and 
Its  sides  proportional.  Thus.  If  the  principal  distance 
be  divided  into  a number  of  equal  parts  to  stand  lor 
yards,  feet,  or  any  other  measure  expressing  the  distance 
of  the  original  plane  from  the  spectator,  tiie  represen* 
tatioii  may  be  given  of  (besides  uf  the  figure  DCL*(^tding 
to  that  scale. 


Digitized  by  Google 


P A I N T 1 N O. 


50.'! 


P.inl  0*.  PaOBLEM  I. 

prepare  Me  Pereperfj're  Plant  Jur  Cast  /. 

Pl*t«  V.  (40.)  Deicrib«  any  circle  A G B D with  C for  its 
centre,  representing  the  principal  point ; and  within  that 
circle  of  vision*  let  the  line  RF  represent  a plumb- 
line,  (or  the  nearest  upright  object  in  the  foreground,) 
divid^  into  any  number  of  equal  parts,  say  seven ; each 
of  which  suppose,  in  the  original  plumb-line,  to  be  one 
foot ; and  in  the  representation  of  it,  as  here  given,  to  be 
one-fifth  of  an  inch. 

Draw  to  the  line  E F two  parallels,  G I,  H K,  at 
pleasure,  (according  to  the  site  of  the  drawing,  and  the 
intended  extent  of  the  view.)  and  to  these  parallels  two 
per))eDdicnlars  meeting  them  at  the  four  points  G,  H.  I, 
K.  Let  the  sides  of  the  drawing  be  next  divided  into 
equal  parts,  according  to  the  scale  of  EP.  The  sides 
G I.H  K,  will  represent  18  feet  each.  The  sides  G H, 
I K.  22  feet  each.  It  will  be  manifest  that  these  four 
lines,  or  sides  of  the  drawing,  ore  parallel  to  the  hori- 
aontal  (Art  11)  and  station  lines,  (Art.  17,)  and  that  a 
line  drawn  from  any  given  number,  as  7,  and  passing 
Ihrrmgh  the  centre  of  the  pictui:e.  to  the  same  number  on 
the  side  opposite,  would  be  the  horizontal  line.  Also  a 
line  through  C parallel  to  the  plumb-line,  would  be  the 
station  line.  (Art  17,  34.) 

Tha(f«uikd  The  lower  side  of  every  drawing  is  commonly 

l>B«.  called  the  ground  line,  and  the  plane  of  which  it  is  the 

The  (roQad  baae,  the  ground  plane.  (.Sec  note  * Art.  17.) 
pUae.  (42.)  In  sketching  from  Nature,  a substitute  for  the 

plumb-line  may  occasionally  be  found  in  the  upright 
edges  of  a vrall  or  other  building,  the  height  of  which 
is  known ; or  in  the  height  of  any  other  object  per- 
pendicular to  the  horizon.  Having  now  fixed  at  the 
sides  of  the  picture  the  proportions  of  the  nearest  ob- 
jects. or,  rather,  the  nearest  points  of  objects  that  U is 
possible  (Art.  11,  12)  to  delineate  upon  it;  let  the 
learner  neat  divide  the  principal  distance  (or  radius  B C 
of  the  circle  of  vi^on)  according  to  (he  same  scale. 
(Art.  89.)  In  the  present  example  it  will  contain  sixteen 
parts.  So  that  according  to  the  perspective  plane  now 
prepared,  the  principal  distance  (or  distance  of  the 
spectator  from  the  plane  of  the  original  plumb-line)  is 
16  feet;  the  height  of  his  eye  from  the  ground  plane  is 
7 feet ; end  (he  utmost  limits  of  his  prospect  along  (he 
ground  line  (eiz.  the  side  1 K)  produced  both  ways  to 
Uie  circumference  of  the  circle  st  A and  D will  be  about 
26  feet.  It  is  recennmended  to  (he  student  to  practise 
this  preparation  of  (hr  perspective  plane  in  various 
scales,  and  not  confine  himself  to  the  one  here  given, 
which,  in  fact,  must  refer  to  many  objects  indislincUy 
seen.  (An.  lb.) 

PlOBLtH  II. 

II  To  draw  (poroIM  to  iht  ptrtptciivt  e(ane)  any  #wr- 
fact  vDhich  tkail  be  similar  to  any  olJttr  surface  also 
paroifel  to  the  same  jAune ; and  which  shall  represent 
that  surface  at  an  equal,  a greater,  or  less  distance  from 
the  spectator. 

^ (48.)  The  student  is  expected  to  be  Ikmiliar  with  the 

eooslruclion  of  regular  figures,  the  circle,  the  triangle, 
9<isiaui>ce  the  square,  parallelogram,  &c.  as  taught  in  elementary 
«ith  pnciU  books  of  practical  (Geometry.  Raise  at  any  point,  as 
cal  Oc«ae  jjj  ground  line,  a perpendicular;  and  describe  a 
uvrtquiru#.  OPR,  the  centre  of  which  is  in  that  perpendi- 

cular; and  the  radius  of  which  is  equal  to  any  given 
number  of  the  diviaioot  on  the  ground  plane,  say  three. 


It  is  requirpH  to  make  a rrprevenlaiion  of  (bis  circlr  in  OfOuiliiie, 
any  pari  nf  the  piclure,  either  at  (he  same  distance,  or 
at  any  nther  greater  distance. 

(•14.)  To  represent  (he  circle  af  the  same  distance.  First  part  nt 
nothing  more  is  requisite  than,  with  the  same  radius,  ii. 
(Art.  87.)  to  make  at  any  given  point  a circle  of  exactly 
the  same  apparent  area.  This  done,  any  regular  figure 
within  (he  circle  may  be  r^pres«>nted,  such  as  the  equila- 
teral triangle  OPR.  If  the  sides  of  the  original 
figure  are  parallel  to  those  within  the  circle,  their  re- 
prraentatfons  must  be  nlso  drawn  parallel.  (Art.  86  and 
38.)  This  is  the  well-known  case  of  architectural  ele- 
vations, which  are  drawn  in  conformity  to  a ground 
plan  previously  determined. 

(45.)  Next,  to  represent  the  surface  OPR  at  a grraAr  Seconf!  p«a 
distance.  Take  any  radius,  as  U V,  less  than  that  of  1*^  If 
O P H,  and  construct  u circle  at  the  point  given.  The 
circle  thus  constructed  will  represent  a breadth  of  six 
feet  (the  diameter  of  O P R)  on  some  plane  parallel  to 
the  picture  at  a greater  distance  from  the  spectator  than 
the  plane  of  O P R,  (i.  e,  greater  than  16  feet,  the  prin- 
cipal distance ;)  and  it  is  evident  that  a similar  figure  to 
OPR  drawn  within  the  circle  at  U,  according  to  that 
scale,  (of  U V,)  will  represent  the  figure  O P K,  at  that 
greater  distance. 

If  it  is  required,  on  the  ground  plane,  to  find  (he  dis- 
tance of  (he  last  cunNtnictrd  circle ; draw  the  lines  O C, 

T C,  cutting  otf  B portion  from  the  ground  line  equal 
to  the  radius  of  OPR.  Between  O 0 and  T C lie  ull 
the  parallels  to  the  ground  line  tliat  can  be  drawn  less 
than  O T.  From  O T cut  oB*  O S,  equal  to  U V,  and 
draw  5 S parallel  to  O C.  Hic  line  N 8 equal  to  O b, 
or  U V.  drawn  between  O C and  TC,  parallel  to  1 K, 
will  be  (he  radius  required  ; and  will  show  the  distance 
of  (he  plane  of  UV  on  the  ground  plane.  In  other 
words,  the  surface  to  which  U V belongs,  and  the  sur- 
face to  which  N S belongs  will  be  in  the  same  plane 
parallel  to  the  picture  : and  the  triangle  at  N will  be 
equal  to  its  similitude  at  U,  and  will  represent  OPR 
at  the  distance  of  the  original  at  the  point  N on  the 
ground  plane.  It  is  moreover  evident,  that  according 
to  this  new  scale  of  N 8,  or  tl  V,  the  same  figure  may 
be  repealed  in  any  other  part  of  the  picture.  (Art.  44.) 

Tlius  will  be  formed  faithful  representations  of  O P R 
on  a plane  parallel  to  the  picture,  uikI  intersecting  the 
ground  plane,  of  whose  line  of  inlemection  N S (being 
parallel  to  the  ground  line)  is  a part. 

(46.)  It  was  next  required  to  draw  the  representation  Tiinlpn 
of  a surface,  parallel  to  the  perspective  plane,  at  a lesser  of  Pr«b.  II. 
distance  thao  any  given.  This  given  distance  must  not 
be  the  distance  of  PRO,  nr  of  any  figure  drawn  by 
the  scale  at  the  sides  of  the  picture,  since  nothing 
nearer  can  be  represented  than  by  that  scale.  (Art.  21.) 

Let  then  the  equilateral  triangle  b m d be  the  figure 
given,  of  which  a copy  is  required  at  a nearer  point,  as 
N on  (he  ground  plane.  Parallel  at  m to  the  ground 
line  draw  a straight  line  m e,  equal  to  the  radius  of  the 
circle  bmd.  Through  the  extremities  of  this  parallel 
draw  C O.  C T.  These  lines  will  cut  from  off  the 
ground  line,  a portion  O T,  here  representing  3 feet  At 
N,  draw  N 8 parallel  to  m e,  or  OT,  and  meeting  C T in 
S,  N 8 will  be  (he  representation  of  a length  of  S feet, 
the  radius  of  6 m d,  removed  to  N.  on  a nearer  plane 
parallel  to  the  picture;  and  having  N S for  part  of  its 
line  of  intersection  with  thegmund  plane. 

(47.)  it  may  ofien  be  more  convenient  to  draw  the 
scole  of  Uic  ground  line  (or  rather  the  scale  of  C B,  the 
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principal  clisitanc^)  on  a line  parallel  to  Home  line  in  the 
figure  to  be  copied,*  Thus  the  side  PO,  in  the  trianjfle 
O P R«  bein^  equal  to  about  b feet,  the  lines  (>  C,  PC, 
drawn  from  ita  extremities,  will  cut  ofT  N X and  b m, 
representing  « len{ph  of  b feet  at  the  distances  N 
and  m. 

(48.)  Another  method  of  determinin^r  the  size  of 
objects  on  a plane  parallel  to  the  picture,  secordlnR:  to 
their  distance  from  the  spectator,  is  oy  dividinp.  or  mul- 
tiplying^, pro|>ortionally  to  the  distaiice  required,  any 
line  in  the  figure  to  be  copit.'d.  Thus  the  radius  of 
O P R,  or  the  line  O T equal  to  the  radius  of  O P R,  may 
be  used  to  express  the  distance  of  the  required  object 
from  the  speclaior:  and  may  be  divided  so  that  one 
portion  of  it  shall  expresa  the  distance  of  the  figure 
OPR  from  the  spectator ; and  the  other  portion  of  it 
express  the  distance  of  O P R from  its  intended  copy. 
I,ei  it  be  required,  for  example,  to  represent  O P R at  a 
distance  of  24  IwL  OTmay  be  conceived  to  consist 
of  twenty-four  equal  parts,  sixteen  of  which  express  the 
principal  distance,  or  distance  of  the  plane  of  OPR; 
(Art.  39 ;)  and  the  remaining  eight  the  Jisionce  of  the 
plane  of  OPR  from  that  of  its  copy  at  N or  U.  O T. 
therefore,  being  divided  into  three  equal  pad-.  h)I| 
express  the  required  proportions,  viz.  two  thirds  Ibr 
the  distance  of  O P R;  the  remaining  third  for  the 
di>-tnnce  of  O P R from  the  copy  at  N or  I* ; and  the 
whole  (as  was  before  said)  fur  the  distance  of  the  plane 
of  N'  from  the  spectaior’a  eye.  One  of  these  two  por- 
tions of  OT  will  give  the  scale  of  the  representation 
•ought  for,  I. e.  will  be  the  size  of  the  copy  of  OT  at 
the  point  N.  It  will  he  that  portion  of  O T,  expressing 
the  distance  of  the  fip>re  of  which  the  copy  is  to  be 
made.  m.  the  portion  O b,  two-thirds  of  OT.  This 
p(»rtion  will  represent,  at  N.  nr  U,  or  any  where  in  the 
picture,  the  radius  of  O P R on  a plane  parallel  to  the 
perspective  plane,  and  24  feet  distant  from  the  spec- 
tator. 

(49.)  Accordingly.  N 8 is  equal  to  two  thirds  of  OT, 
and  is  a representation  of  a line  of  the  same  length 
with  OT  at  the  distance  of  24  feet  from  the  spectator. 
Rut  O T mea.siire«  3 feet.  N S,  therefore,  divided  into 
three,  will  form  a scale  of  feet  for  the  cc»py  of  the  figure 
O P R at  N or  II ; or  for  that  of  any  other  figure  on  the 
same  plane  of  X or  U,  parallel  to  the  picture.  Or  the 
copy  mny  be  made  by  lines  parallel  to  O P K,  each  of 
which  is  two-thirds  of  the  length  of  its  original. 

(50.)  Again,  as  another  example,  let  it  be  required 
to  represent  a copy  of  the  figure  X Q N at  twice  the 
distance  of  N.  The  line  N S,  divided  into  two  equal 
parts  by  a parallel  from  its  centre  to  CO,  cutting  CT 
at  e.,  will  give  the  radius  m e of  the  representation  re- 
quired : and  m e,  accordingly,  divided  into  three,  will  be 
a new  scale  of  feet  for  the  figure  copied  at  m,  or  for 
any  other  figure  on  the  plane  to  which  it  belongs  parallel 
to  the  picture. 

(51.)  Rut  if  a given  surface,  as  bmd,  parallel  lo 
the  picture,  is  to  have  its  similitude  represented  nearer 
to  the  speclator,  and  consequently  on  a larger  scale: 
multiply  its  diameter.  Us  radius,  or  any  other  line  in  the 
figure,  by  Mr  drnominator  of  the  fraction  tsprcMing 
that  portion  of  iti  dudance  at  ichick  you  mean  lo  place 
iht  gtren  turf  act.  If,  for  example,  you  wish  b m.  or  6d, 
or  d nj.  nr  m e,  lo  be  drawn  In  perapectivc  at  haif  their 
present  distance,  multiply  any  one  of  those  lines  by  2, 
i.e.  make  it  twice  its  present  length.  II  you  desire  it  lo 
be  one.third  of  its  di.-vtaoce,  multiply  by  8,  i.  e.  make  it 


three  times  its  present  length.  If  you  reduce  it  to  two-  f>f 
tliirds  multiply  by  3 and  subtract  I.  Iflo  one-fourth, 
multiply  by  4.  If  to  three-fourths,  multiply  by  4 and 
subtract  1.  If  to  two-fiflha,  multiply  by  5,  and  aubtraci 
3.  If  to  three-fifths,  multiply  hy  5,  and  subtract  2.  If 
In  four-fifibs,  multiply  by  5,  and  subtract  1 The  qiian* 
tily  subtracted  being  always  m)ual  to  the  difference 
Iretween  the  numerator  and  the  denominator  of  the  free* 
linn,  whenever  the  numerator  exceeds  1. 

(52.)  In  this  latter  operation,  care  must  be  taken  Nodliiuea 
that  no  dittance  on  the  picture  be  attempted  Urn  than  ^ 
the  prinripai  ditianct ; (Art  21;)  for  instance,  if  the  J^**^|^**** 
triangle  6md  is  represented  48  fret  distant  from  the  pnaopal 
spectator,  and  it  is  desired  to  represent  the  same  triangle  duisocc. 
at  a fourth  part  of  that  distance  : the  answer  is,  that 
such  a representation  on  the  picture  I O II  K,  with  the 
principal  di-tance  B C,  is  imimsaible  ; l>ecause  a fourth 
part  «)f  48  feet  is  a distance  of  12  feet ; consequently  4 
fret  less  than  the  principal  distance  R C,  and  situated 
out  of  the  plane  of  the  picture,  on  some  other  plane 
between  the  spectator  and  the  nearest  object,  (as  O P R,) 
that  can  be  drawn  on  the  picture. 

(53.)  The  optical  principle  upon  which  Imth  the  fore-  Tk«  fore- 
going methods  are  founded,  may  be  thus  briefly  ex- 
plained.  Let  the  eye  of  the  spectator  at  E (plate  vl. 
fig.  1)  be  directed  towards  P O.  X N,  and  6 m,  pii«DOBee». 
each  equal  to  O T.  that  is,  to  a radius  of  the  circle 
O P R in  the  last  figure : (plate  v.  fig.  1 :)  each  upon 
planes  pamllel  to  each  other,  and  lo  the  perspective 
plane:  (O  P being  on  a surface  (plate  vi.  fig.  I)  in  the 
perspective  plane  itself;  X N,  and  b m,  on  parallel  eur* 
faces  in  planes  beyond  it:)  and  each  at  the  several 
distances.  O E,  N R,  and  m E. 

O F.,  being  the  distance  of  the  picture,  or  principal 
distance,  equal  to  C B,  (plate  v.  fig.  1,)  will  be  Iff  feet 
Consequently,  N E (half  as  far  again)  will  he  24  feet ; 
and  m E (three  times  the  distance  O E)  48  feet.  It  ia 
evident  that  the  line  P O,  at  the  distance  of  O,  appears 
to  the  eye  at  E under  the  an^e  PEG.  Removed  to 
N it  appears  under  the  angle  X E N ; and  lemoved  still 
further  to  m,  the  same  line  appears  under  the  still 
smsller  angled  Em.  These  differences  ot  its  apparent 
magnitude  are  expressed  on  the  line  PO  itself:  its 
apparent  lengtii  at  the  point  of  distance  N being  Z O ; 
and  its  apparent  length  at  the  point  of  distance  m being 
Y O.  Also,  observe,  that  P O.  divided  into  two  parts 
O Z and  P Z,  having  the  ratio  of  2 to  1 ; O Z may  be 
used  to  express  16  feet,  being  the  distance  OE;  PZ 
8 feet,  being  the  distance  PXorON,  and  therefore 
PO  (the  whole  line)  24  feet,  being  the  distance  N £. 

Or  if  the  ilivision  is  made  at  Y,  (O  Y being  one-third 
of  O ]’,)  then  O Y expresses  the  distance  O E,  16  feet ; 

PY,  twice  tiiat  dislance,  32  feet,  bring  the  distance 
P5,  orOm;  and  PO  expresses  the  whole  line  Em, 
being  a distance  uf  48  feet. 

(.54.)  It  is  lurther  manifest  that  Y O,  the  representa- 
tion of  5 m on  the  plane  of  the  picture,  must,  in  order 
lo  represent  6 m (half  that  distance)  at  N,  be  multiplied 
by  2,  I.  e.  must  be  increased  to  the  length  of  O Z ; and 
that  if  X N be  brought  one-third  nearer,  or  6 m lie 
brought  lo  O,  Y O must  be  multiplied  by  3,  i.e.  increased 
to  the  whole  length  of  O P.  (Art.  51.) 

(55.)  Another  remark  to  the  purpose  of  our  illustra- 
tion is.  that  if  O Y be  multiplied  by  3.  (that  is,  increased 
lo  the  length  O P.)  it  will  eltbor  represent  b m,  three 
times  greater  at  the  distance  m E,  or  the  some  size  at 
its  nearest  distance  O E Also  that  If  X N be  moved 
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Fitmier.  perpendtcuUrly  to  and  fro,  along^  and  between  the  lines 
m O and  6 P;  a Hoe  drawn  fruen  X to  E.  (at  any  time 
during  the  progress  of  X N.)  will  intersect  O P in  some 
one  of  tlie  several  points  between  P and  Y,  and  show 
the  apparent  magnitude  uf  X N.  or  of  its  equal  O P,  at 
any  point  uf  distance  between  O and  m.  So  that  the 
line  O P is  at  all  times  divisible  into  two  parts ; of  which 
(if  the  whole  line  be  used  to  express  the  furthest  dia« 
tance,  as  E m,  required  for  the  object)  one  part  shall 
express  the  distance  (as  Om)  of  the  plane  uf  the  object 
from  the  plane  of  the  picture;  and  (he  other  |iarl  shall 
express  O £,  or  the  principal  distance.  The  learner 
will  see.  therefore,  that  the  scales  by  which  O P may 
be  thus  divided,  are  inAiiile  in  their  variety;  since 
every  nrip  dittance  of  the  objeri  demandi  a neic  $eale 
greater  or  less,  according  to  Utat  distance.  This  scale 
of  O P.  once  determined,  he  has  only  to  deduct  the 
principal  distance  in  feet,  inches,  or  any  fixed  measun^ 
of  length  from  the  line  O P,  expressing  similar  measures, 
tst  pertpee-  and  graduated  according  to  a particular  scale  deter- 
bv  ]K4iia.  mined  by  the  distance  of  the  plane  of  the  object  from  E. 

(56.)  Otlter  examples  (plate  v.  Ag.  1)  are  added,  to 
which  ell  the  foregoing  rules  and  observations  may  be 
again  applied,  g aef  h represent.^  the  gable  end  of  a 
cottage,  9 feel  hmad  from  g to  A.  13  feet  high  from  g to 
a,  or  from  A to /;  its  ridge  at  c,  17  feet  from  the  ground ; 
and  the  edges  of  its  rrK>f  a c.  and  c f,  each  equal  to 
nearly  6 feet.  These  dimen.sioas  are  ascertained  by 
drawing  lines  from  C,  through  g and  A,  to  (he  scale  on 
the  ground  line,  and  thus  at  rand  h on  the  plane  of  (he 
picture  will  be  shown,  by  lines  parallel  tn  g a,  nc,  c/t 
and/ A,  (see  the  dotted  lines  in  the  figure,)  the  magni- 
tude of  the  object  at  its  nearest  representation  (Art. 
52)  on  (he  plane  of  I G H K. 

(57.)  Or  these  dimensions  may  be  also  known  from 
• scale  upon  g A,  drawn  similar  to  that  at  the  ground 
line,  by  meaint  of  straight  lines  from  C to  the  divisions 
of  the  ground  scale. 

(58.)  To  represent  the  same  figure  g a c / A at  any 
greater  distance,  and  consequently  on  a tmaUrr  scale; 
draw  lines,  g C.  a C,  c C,y C,  A C.  within  which  any 
parallels  to  the  lines  of  gac/A  will  give  (he  represen- 
tation require«l ; and  the  scale  of  this  new  represenia- 
tion  is  found  by  lines,  as  before,  from  C to  the  ground 
scale,  dividing  1 1 into  nine  parts,  re|)reHenting  9 feet. 

According,  then,  to  these  three  scales  (;  /,  g A. 
and  rn)  are  determined,  in  this  example,  the  relative 
sizes  of  (he  square  window,  and  of  (he  chimney,  at  the 
several  distances  of  each  plane : riz.  the  scale  of  the 
ground  line,  or  r n,  for  the  plane  of  the  picture;  the 
scale  of  g A for  the  plnne  of  g A e ; and  the  scale  of  f i, 
fur  the  plane  of  f *‘y. 

It  is  evident  that  the  side  of  the  cnOage  gaefh  may. 
(An.  44.  45,  46.)  at  any  distance,  be  represented  (ac- 
cording to  the  scule  of  that  distance)  in  any  other  pail 
of  (he  picture : for  example,  on  the  plane  of  1 1 y it 
may  be  drawn  either  at  the  intersection  with,  and  mi 
the  same  level  with  the  ground  plane,  as  at  L;  or  18 
feet  higher,  as  at  W ; or  23  feet  lower,  as  at  Z. 

(59.)  Next,  to  proportion  the  appart  iit  dimensions  of 
the  surface  g a c^  A to  its  distance.  Let  the  divisions 
on  that  portion  of  ilic  ground  line  {viz.  r n)  which  is 
cut  ofi'hy  producing  Cg-  and  C A,  be  changed  to  signify 
the  number  of  fi'ct  (or  any  other  measures  of  length) 
at  which  the  plane  of  g a c/ A is  distant ; say  24  feet, 
(tut  of  these  24  equal  parts,  sixteen  (the  number  of 
feet  ill  6 C,  the  principal  distance)  will  be  found 


««parvta 
sir  rc- 
qair«<i  fof 
•aeh  srps 
rale  plene 
MraJlel  to 


equal  to  g A.  Or,  without  altering  the  ground  scale.  OfOuit>»a. 
g A may  be  found  Uins,  24  ; 16  ::  9 : 6,  giving  6 feet, 
taken  from  r n,  for  the  length  of  g A.  lii  the  hame 
manner,  t i being  compared  with  g A,  (according  to  the 
scale  of  g A,)  its  distance  from  g A is  found.  Multiply- 
ing 24  (the  distance  of  g A)  by  9 its  length,  and  divid- 
ing the  product  by  4^.  (the  number  of  feel  which  t t 
measures  on  the  scale  of  g A,)  we  obtain  48  feet  for  the 
distance  of  / i.  In  other  wu^.s,  t i being  equal  to  one- 
half  of  g A,  must  he  twice  (Art.  54)  the  distance  of 
g A,  riz.  48  feet  from  the  spectator,  the  half  of  which, 
m.  24.  will  be  its  distance  fromgA;  gi  th  may, there- 
fore. represent  the  fiuor  of  a room  24  feet  by  9.  (he 
nearest  side  of  which  is  24  feet  distant  from  the  spec- 
laiur. 

A Gothic  window,  19  feet  high,  i«  also  represented,  Th*  nadrst 
according  to  the  foregoing  inellioiis,  at  the  distance 
48  feet  from  the  spectator.  It  is  recommeudeil  to  the  txAm- 
stndent  to  practise  the  above  problem  with  any  other  pie»of  his 
principal  distance ; that  is,  with  any  oilier  radius  to  the  e«»u  for 
circle  of  viskru  than  C li:  and  not  confining  himself  to 
16  fur  its  divisor,  to  choose  any  other  numlicr. 

CleaniesA  and  facility  will  also  result  from  drawing 
every  example  on  difierenl  sides  of  the  pictuie. 

CASE  II. 

Of  planes  peq>endicnlar  to  the  perspective  plane  i* 
which  include  three  varieties,  Wr. 

1.  Planes  parallel  to  the  horizontal  plane. 

n.  Planes  parallel  to  ther/arion  plane. 

HI.  Planes  neither  parallel  to  the  horizontal  nor  to 
the  station  plane. 

Rules  and  Observations, 

(60.)  That  the  point  where  the  perspective  plane  V«ai»fainf 
intercepts  a straight  line  drawn  through  the  spectator's  p^ot. 
eye.  or  )>oint  of  view,  parallel  to  any  original  .straight 
line,  is  the  vanishing  point  of  that  original  line. 

(61.)  That  (he  vanishing  line  of  any  original  plane  Vjmittiioe 
contains  the  vanishing  points  of  all  straight  lines  in  Ibis- 
that  plane,  which  have  parallels  intercepted  as  above. 

(62.)  That  of  the  two  extremities  of  every  straight 
line,  infinitely  pro<)uced.  nr  extended  both  woy«  upon  its 
original  plane;  oue  extremity  exlctMling/rcrm  the  spec- 
tator. reaches  a point  represented  in  the  vanishing  line 
of  that  original  plane.  The  other  cxlremiiy  toscards  ' 
the  spectator,  reaches  a point  iu  the  bu«e  line  of  the 
same  plane.  (Art.  19, 20.)  This  extension  of  any  line 
to  its  vanishing  and  base  points  is  calk'd  an  indefinite  Indefiaii* 
rep}nentation.  reprrwou. 

(63.)  That  all  lines  whatever  uf  intersection  with  the 
plane  of  the  picture  by  original  planes  extending  fo- 
irardt  the  spectator  are  hast  linesf  and  all  points  »if  Bti* 
intersection  with  the  plai^  of  the  picture,  by  lines 
similarly  extended,  are  hast  points.  B***  poin»i. 

(64.)  That  the  vaniidiing  and  base  lines  of  every  Vxnt<4ii>^r 
plane  are  parallel  to  each  other.  ‘"4 

(65.)  That  every  plane  has  its  own  base  line  apart 
from  every  other;  but  that  all  parallel  planes  have  the 
same  vanishing  line.  For  example,  the  horizontal  line  Ssnw  »«• 

H L (plate  vii.  fig.  1)  is  the  vanishing  line  of  oil  j 

planes  parallel  to  (he  horizon ; and  the  station  line  B D * 

is  (hot  of  all  piuues  parallel  to  the  vlution  plane.  (Art.  pUaes. 


* Otiwrvi,*  denemirwled  (Art.  34)  plane*  of  which  lh«  ta«iihi«g 
liD«  pa-<*»  ihpougti  lit*  rvBtr*  w(  ibc  pictwr*. 
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1 1,  17«  IS.  34.)  Anri,  inde^,  iny  alraigia  Hue  what- 
erer.  j>aMing  throveh  the  eet^rf  of  ihf^  pictMrr,  \*  the 
vani«hin|^  line  of  such  planes  perpendicular  lu  (he  pic* 
ture  as  have  their  bases  parallel  to  that  vaLishlntr  line. 
A similar  rule  holds  (as  will  be  seen  in  Case  III.)  with 
any  slraipfht  line  not  pauing  through  thr  centre  of  the 
piHure.  It  is  tlie  vanishinic  line  of  all  planes  parallel 
to  each  other  which  have  their  bases  parallel  to  it,  and 
which  admit  of  no  other  central  distance. 

(66.)  Tliai.  in  most  instances,  when  the  actual  base 
line  of  any  plane  is  difiicuU  to  be  reached  on  the  per* 
spective  plane,  another  parallel  base  may  be  substituted. 
(Art.  i\.) 

(67.)  That  planes  parallel  (as  in  Case  I.)  to  the 
plane  of  (he  pi^urc,  havinf^  no  intersection  with  it.  i.  e. 
no  b isc  line,  have  likewise  no  vanishin;;  line,  (.\rt.34.) 

(68.)  Tliat  the  vanishing  and  base  lines  be^meone 
and  the  same  line  fur  any  plane,  that,  passing  (hron^rh 
the  centre  of  the  picture,  is  perpendicular  to  the  per- 
spective plane. 

(69.)  That,  therefore,  the  vauishinfr  and  base  lines  of 
the  horizontal  plane  are  one  and  the  same  strai|^t  line, 
called  the  horizontal  line.  (Art.  1 1 and  17.)  And  that, 
also,  the  vanishinf;  and  base  lines  of  the  station  plane 
are  one  and  the  same,  calleo  the  station  line.  (Art.  17.) 

(70.)  That  the  horizontal  and  station  lines  intersect 
each  other  in  the  form  of  a cross  at  right  angles  at  lha 
centre  of  the  picture.  For  example,  the  hmHzorital  tine 
H L (plate  vii.  6g.  I)  is  at  right  angles  with  DD,  the 
station  line. 

(71.)  That  a perpendicular  from  the  eye  of  the 
spectator  to  any  vanishing  line,  intersects  the  plane  of 
the  picture  in  a point  called  the  centre  of  that  vanishing 
line.  (Art.  22,  23.) 

(72.)  Tliat  the  centre  of  any  vanishing  line  ia  the 
vatiishing  po  nt  of  all  lines  perj>endiciilar  to  the  bu«e  of 
the  plane  to  which  they  and  their  vanishing  line  belong. 
For  example, 
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With  many  more  examples  which  might  be  mentioned, 
and  which  the  reader  will  discover  for  hiro«elf.  Tlic 
above  are  here  given  to  render  him  familiar  with  the 
plate*.  He  will  observe  that  the  distance  between  C, 
the  ce  ntre  of  the  picture,  and  any  other  points  denoted 
above  (in  the  lefi-haiid  column)  by  capitals,  U tJia 
oenfrol  duiatter.  (Art.  24.  26.) 

(73.)  Tliat,  consequently,  the  vanisliing  point  of  all 
original  straiglit  lines  peiqiendicnlar  to  the  perspective 
plane  is  the  centre  of  the  picture. 

(74.)  That  Ihc  centre  of  all  vanishing  lines  passing 
through  the  centre  of  the  picture,  is  that  central  or 


principal  point  ilvelf  of  the  picture;  and  hlheexlramity  OfOmliM. 
of  the  line  called  the  principal  distance,  which  ia  per-  ' 

pendicular  Ixiih  to  the  vanishing  line  and  to  the  plane  Pnt»cip«i 
of  the  picture.  (An  10.22.) 

(75.)  Thai  the  centre  of  any  other  vanishing  line,  (.  e.  ",  pTi'nc^ 
of  any  not  pa’-'^ing  through  the  centre  of  the  picture,  p«ldUunc« 
is  at  the  extremity  a perpendicular,  drawn,  like  the  How  tbr 
pri;>cipal  distance,  from  the  spectator's  eye.  and  called  direct  di«- 
the  direct  duiancr,  perpendicular  to  the  vanishing  line,  «»»«  differ* 
but  ttoi  perpendictUar  to  the  plane  of  the  picture.  (.\rt. 

di«t*nce. 

(76.)  That  all  parallel  hoes  in  the  same  plane,  have  THv  mm# 
Uie  same  vanishing  point.  For  example : (plate  ii.  ranikhiof 
fig.  I :)  L is  the  vanishing  point  of  the  parallels  t > and 
eu  in  the  same  plane,  and  of  i r and  qe  parallels  in 
another  plane.  Again,  the  vanishing  |K>iiit  isC  (plate  ii.  ecKer 
fig.  2)  of  the  line  n o.  and  also  of  the  linen  m C,  f C, 
it  C,  « C,  / C,  e C,  Ac.  represented  in  the  same  plane 
with  no.  (Art  S3.)  See  finther  the  vanishing  point 
P (plate  ii.  fig.  3)  of  v r.  and  sKi  of  its  paraUrls  a P. 
h P,  d P,  e P,  Ac-.  Ill  like  maniirr  V (plate  v.  fig.  2) 
is  the  vanishing  point  of  the  panillelH  ih  and  ick,  in  tiie 
plane  t V tr.  and  also  the  vanishing  point  of  ih  and 
sx,  parallels  in  the  plane  « V i L is  here  the  vanishing 
point  of  the  parallels  a f,  $ e and  x K.  Observe, 
moreover,  (plate  vii.  fig.  1.)  C the  vanishing  point  of 
all  the  perpendiculars  to  the  perspective  plane. 

(77.)  That  If  the  extremities  of  any  number  of  equal  ProportioM 
and  parallel  straight  lines  lie  between  two  parallel  ^ 
straight  line*,  the  representations  of  the  latter  meeting 
in  their  vanishing  point,  shall  determine  the  peri|»ective 
prnporlions  of  the  former.  (See  Prob.  II.  Art.  43  to  39.) 

PROBLRM  III. 

T‘>  prepare  the  Penpective  Plane  for  Caor  If  riz.  the  Prob.lII. 
Cate  of  Planet  perpendicular  to  the  Plantof  the  Picture. 

(78.)  Draw  the  straight  line  II  L,  representing  the  PlsuVU- 
levil  of  the  horizon;  and  in  that  horizontal  line,  cbooae  I- 
a point  for  the  centre  of  the  picture,  opposite  to  which 
is  the  spectator’s  elation.  Thrtmirh  C draw  the  perpen- 
dicular B C I),  to  mark  the  intersection  of  the  station 
plane  with  the  picture.  (,\rt.  70.)  Describe,  with  the 
principal  distance  P C for  radius,  the  circle  D P B S. 

Tliis  will  be  the  circle  of  vision  ; the  bnse  of  a cone,  of 
which  PC  is  equal  to  the aliilinle.  (jVrt.  12,  Ac.) 

(79.)  Or,  if  the  line  of  the  horizon  Is  not  eonve 
niently  found,  draw  B D;  the  original  of  which,  by 
meana  of  a plumb-line,  may  be  at  any  time  must  accu- 
rately obtained.  (Art  40.)  Then  with  the  centre  C, 

(the  height  of  the  eye.)  on  that  station  line,  and  with 
B C.  or  DC,  equal  to  the  principal  distance  (Art  10. 

II)  for  radios,  describe  the  circle  of  vision  as  he'ore  ; 
and  draw  11  L througli  C«  |>erpendicular  to  D D.  Let 
next  the  pandltls  G G,  F I to  the  station  line,  and  G F, 

G I to  the  ItorizoDtal  line,  be  drawn  ad  any 

where  within  the  circle,  and  limiting  the  intended  re- 
presentation. (Art.  13.) 

(80.)  These  rectilineal  boundaries  will,  it  is  evident,  B.iunH*nr» 
be  useful  asoccvsinnal  base  lines.  (Art  21.)  G FandG  1 of  ihe  pic- 
occasionally  as  the  base  lines  of  planes  parallel  to  the  ‘“'T 
horizon ; G <J  and  F 1 occasionally  as  the  base  line* 
pUnes  parallel  the  station  plane.  (Art  17.)  'Hiey 
may  lie  *ulwiituted  for  base  lines  of  any  planes,  whose 
vanishing  lines  are  pamllet  to  them.  (Art.  64.)  For 
example.  EG  may  sometimes  stand  for  the  base  line  of 
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a plane  of  which  F I ia  ihe  Tenisbin^  line,  or  ricr  rrnta. 
' FK  may  »<nnd  for  ihe  base  line  of  aplane,  of  which 
'*  I U is  ihe  vanishing^  line,  or  vice  reran.  Indeed,  any 
^ ttraighi  tine  parathl  to  the  plane  of  the  picture  may  be 
repmtenled  a*  a »ub*tdute  for  a h<ue  tine  of  ihe  plane 
U)  which  it  (Aft.  123.) 

(81.)  Where  an  exact  niea-suremenl  of  rtbjccN  is  to 
I he  made,  divide,  a»  in  Ca^e  I.,  the  principnl  distance 
into  equal  parts,  rcpre-ipiiiinir  p<des,  yanls,  feet,  or  any 
_ meaHures  of  its  actual  ’I*heve  part*  it  will  he 

f convenient  to  set  otr,  «4  before,  on  the  side*  (i  I,  F I 
fd'  the  drawing.  (.\rl.  40.) 

(82.)  Wliere  a number  of  angles  are  reqinrwl  to 
j»ut  into  perspective,  it  is  cniivenient  at  the  points  B 
and  P,  S ami  D,  lo  make  a number  of  anirles.  from 
upwanls  on  each  side  of  the  radius  or  principal  dis* 
tance  ; i.e.  in  the  present  example  on  each  skle  of 


IVtptniion  f‘P.  CB.es.  or  CD.  The  lines  forming  these  an* 
of  a rrrtun  gle*  will  intersect  the  horizontal  and  station  lines; 
of  (plaie  Til.  fijf.  2 ;)  and  the  points  of  their  intersection, 
Mich  as  those  market!  10,  20,  30,  40,  dc.,  on  il  L and 
B D,  will  be  the  vanishin|c  j>otnls  of  all  lines  in  any 
planes  parallel  to  the  horizontal  and  station  planes  ; 
(Art.  61;)  accordinir  to  the  ang^le  matle  by  each  line 


with  the  base  line  of  the  plane  to  which  il  belonjjit ; or 
made  with  any  parallel  to  that  base  line. 

(83.)  The  whole  difTiculty.  indeed,  of  practical  per- 
spective, may  be  said  to  consist  in  drawinj;  such  u 
straight  line  as  shall  represent  any  rtu{ulr«d  anf;lemude 
by  the  orij^iiial  of  ihat  line  with  the  base  of  the  plane 
to  which  it  behinira,  or  with  any  other  line:  and  also, 
secondly,  in  representing:  a .strni;;hl  line,  divided  into 
any  number  of  portions,  acconlin;^  to  any  fpiven  ratio. 

The  first  part  of  this  difficnlty  may  be  termed  Ihe 
dfitsion  of  angles}  the  scu’ond  pail  the  dtriiton  of 


lines. 


common  intersection  of  any  number  of  planes;  so  the  Of  Ouiliius 
expert  tactician  in  persptctive  wdl  choose  that  plane  '■^**v*^ 
which  enables  him  to  make  hi$  representation  with  most 
facility.  (Art.  33.) 

(HH.)  in  the  preparation  of  the  perspective  plane  for 
(*ase  1 1.,  it  will  \*e  often  necessary  to  provide  for  a great  PariHer  pr#- 
many  other  vanishing  iioint*  besides  thoM  marked  on  {Mnuonof 
the  horizontal  and  station  lines;  since  the  number 
vanishing  lines  of  planes  ^lerpendicular  lo  the  plane  of 
tljv  picture,  i*  equal  lo  the  number  of  diameters  that 
can  l>e  drawn  to  Ihe  circle  of  vi»on.  (Art.  72,  74.)  To 
provide,  therefore,  for  any  other  vanishing  line  Asides  Ooeesant. 
H D or  B D.  (see  plotc  vii.  fig.  1,)  arcs  of  circles  may  pi« 
be  drawn,  with  a «>inmon  centre  C,  cutting  anv  vanish*  "f  sum- 
ing  line  of  Case  1 1.,  as  K M,  at  the  same  central  distances 
with  those  marked  ou  the  horizontal  and  station  lines, 

C 10,  C20.  CSO,  Ac 

(89.)  'fhe  |K)inu  thus  found  (in  the  vanishing  line 
K M)  will  be  the  vanishing  points  of  lines  making  the  Asgie  rntJe 
complements  of  those  angles  Kf*.  20°,  30°,  Ac.  with  the  by  »ny  iinit 
base  of  the  plane  to  which  K M belongs.  For  example,  *0h  ihe 
in  the  graduations  upon  this  or  any  other  vanishing  line  “* 

the  complement  (or  difference  from  90°)  at  the  vanish-  known 
ing  pttint  marked  10°  is  80°;  at  the  vanishing  point  by  meenf  of 
marked  20°  is  70°;  at  the  venishing  point  marked  30° 
is  60°;  and  so  of  the  rest.  marked  *i 

lUTaniwiiog 

point. 

Pkobm  m IV. 

To  find  the  ranisArag  point,  and  to  give  the  inde-  D*. 
fnite  repr^ntation  of  a Itne  that  betongn  lo  any  plane 
perpemlicular  to  the  plane  of  ihe  picUtre,  and  to  find 
also  the  original  angle  made  by  the  given  line  tenth  the 
base  of  the  plane  to  trhich  it  hAongs. 

(90.)  If  the  given  line  be  found  lo  vanish  in  Ifie  een-  Plat?  \U. 


Dt»»dmf  dividing  points  of  any  angle  are  the  re- 

poiau.  speclive  vanishing  points  of  the  lines  which  divide  the 
(•iirfanglM.  angle.  Thus,  the  (Kiints  C and  K (plate  i.  fig.  4,  No.  1.) 

are  dividing  points  of  the  angle  A L B.  lo  which  (mints 
the  lines  L C,  L K being  drawn  divide  the  angle  A L D 
into  portions  A DC,  C L R.  K L B.  corresponding  to  the 
divisions  A E C,  CKK.  and  K E B,  of  the  original 
angle  .A  E B.  (Art.  28.) 

S<i);  of  lines.  (8b.)  Tlie  dividing  |>olnl  of  any  tine  is  lo  !>c  found 
in  the  vanishing  line  of  the  plane  to  which  the  line  to 
be  divided  belongs;  and  is  the  point  from  which  inter- 
sections being  drawn  to  a scale,  on  the  base,  or  on  its 
parallel,  will  divide  the  line  according  to  its  reipiired 
proportions.  No  example  could  occur  in  Cave  I.  to 
show  the  division  of  angles;  since  the  planes  there  con- 
sidered are  all  parallel  to  the  plane  of  the  picture,  and 
can  contain  (Art.  34,  67)  no  line  with  a vanishing 
point. 

la  Cum  I.  (^  ) respecting  the  division  of  lines,  it  will  have 
the  doidiag  been  evident  that  in  Case  I.  (Ar  dtrft/iVig  point  for  all 
poini  of  straight  lines  in  plane* parallel  lo  the  perspective  plane  is 
ihe  centre  of  ihe  picture.  (Art.  77.)  For  example,  C 
* * (plate  V,  fig.  1)  is  the  dividing  point  of  the  lines  ii,  gh, 
^ me,  N S,  O T.  O U,  O \\  P ii,  X Q.  6 m.  U V,  Ac.,  be- 

cause  C (.Art.  72, 73)  is  the  centre  of  the  vanishing  Hue  of 
the  plane  of  O C P,  Il  C P.  ami  O C 11.  ns  well  as  of  the 
plane  of  O C #1.  or  crouml  plane;  to  which  planes  the 
divided  lines  ( i.  gA.  me,  N S,  Ac.  belong,  as  well  as  to 
planes  parallel  to  the  picUii'e.  (Art.  33.) 

(87.)  For  we  may  here  lake  occasion  to  observe 
that,  as  every  straight  line  whatever  is  liable  to  be  the 
TOL.  ▼. 


ire  of  the  picture,  the  angle  made  by  its  original  has  Ft;  I. 
been  already  .stated  in  Art.  73.  Otherwise  let  ed 
Xplate  vii.  fig.  1)  l»e  the  given  straight  line.  As  in 
this  pro|M>sitic.ii  the  base  of  the  plane  to  which  the  line 
belongs  (or  some  parallel  to  the  ba.se)  is  supposed  to 
be  known,  draw  (wn  parallels  to  the  ba.se ; one,  as 
OCR,  for  a vanishing  line  through  the  centre  of  the 
picture ; (Art.  72, 74  ;)  the  other,  a b,  as  an  occasional 
ba.se,  (.Art.  21.)  and  let  these  parallels  be  so  drawn  as 
to  include  the  given  straight  line  between  them.  'Then 
continue  the  given  straight  liue  at  both  extremities  « and 
d,  till  il  reaches  both  the  parallels  at/ and  O.  Of  will  Vaanbmj 
be  its  indefniie  representation.  (ArL  62.)  Its  inter- 
section  (marked  4U°)  with  the  first  parallel  or  vanishing  rrprewnu- 
lineOCwill  be  the  vanishing  prnnt.  (.Art.  62.)  Its  tion  fi>uDd. 
inierseciiun  with  the  latter  parallel  or  base  line  a f at 
f will  Ih*  the  base  point.  (Art.  63.) 

(91.)  Next,  to  find  the  original  angle  represented  by 
Of  a.  (namely,  the  angle  made  by  the  given  line  vith 
the  base  of  the  plane  lo  icAlVA  it  belongt,)  raise  at  the 
centre  of  the  picture  a perpendicular,  as  C M,  to  the 
vanishing  line,  and  Id  lhi«  |H'rpendH^ular  equal  the  prin- 
cipal distance.  (Art.  27,  2H.)  Join  by  a line,  as  M O. 
the  furthest  extremity  of  this  (Nrqiciicliculut  with  the 
vanishing  point.  A right-angled  triangle  will  thus  be  On^iul 
formed;  in  which,  out  of  the  two  angles  at  each  extre- 
tnity  O and  M of  the  hypothenusc,  the  one  at  O o(>po- 
sile  the  principal  distance  is  equal  lo  the  angle  required 
In  the  a^vve  pn>blem  ; vis.  equal  to  the  angle  repre- 
sented by  Of  a.  miide  by  the  given  line  with  the  base 
of  the  plane  to  which  it  belongs:  and  the  other  at  M 
3 U 
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P&btic|.  equal  lo  the  difference  of  lhal  angle  COM  from  90*’ 
represented  by  O^C. 

(92.)  Both  these  angle*  at  O ami  M,  by  mean*  of 
parallels  to  C M and  Si  O,  may  be  IranKierred  to  the 
base  at  the  point  where  we  have  K fa,  equal  to  an 
angle  of  50°  made  by  the  original  of  e d with  the  base 
of  the  plane  faltb;  oecondly,  afO,  the  per/pective 
representation  of  that  angle  ; and  thirdly,  K/'m  equal 
to  O M C.  an  angle  of  40°  as  marked  upon  the  vanish^* 
ing  line  OCR.  of  which  latter  angle  the  representa- 
tion will  be  0_/*C  a*  ab<ive  stateil.  if  a line,  n»/C,  be 
drawn  from  the  l>ase  point  to  C.  (Art.  28.) 

Obienrs-  (03  ) Tlie  Icanier  will  here  perceive  that  the  angles 
uoec  con*  triangle  O/C  are  representations  of  those  in  the 

gmaf  pro-  The  angle  O C M represented  by  O Cf 
w«i.  C ()  M = K/a  .. . by  C 0/=  O fa 

O M C = K/m  . . by  O/C  (Art. 28. 92.) 

(94.)  And  as  the  vantsliing  point  O belongs  to  a 
aide,  as  O C,  nf  these  triangles  which  is  common  (.Art. 
SS)  to  both,  so  every  vanishing  point,  as  O,  takes  very 
properly  the  name  of  the  angle  at  f or  M opposite  the 
common  side  O C.  Thus, 


10° 

20 

30 

10 

15 

■ 50* 
60 
7t) 
80 
90 


80° 

70 

60 

50 

45 

10 

30 

20 

10 

0 


The  convenience  also  of  this  mode  of  marking  the 
vanishing  points  will  abundantly  appear  in  the  next  and- 
following  problems. 

Thu.*  far  ha*  been  laid  down  in  general  terms  a rule 
EsinpWi  for  the  operation  in  Prob.  IV.  Examples  of  the  rule  in 
to  Ulusirsi*  each  of  the  three  varieties  mentioned  in  Case  II.  may 
slated. 

Sim  T»-  *•  exemplify  it  where  the  plane  lo  which  the 

nniw  M given  line  belongs  is  -paraUtl  la  the  horixontai  plane. 
C4W  II.  Let  the  lines  representing  the  lop  and  bottom  of  & small 

rectangular  box  at  x,  (plate  xiL  6g.  1,)  be  extended 
(since  both  surfaces,  upper  and  lower,  are  parallel  to 
each  other)  to  the  vanishing  line  H L (.Art  65)  of  both 
planes.  Two  lines  in  each  will  be  found  to  vanish  at  a 
point  L marked  50°,  and  two  at  a point  marked  40°, 
on  the  opposite  side  of  the  perpendicular  RC.  Next, 
lines  B 50°  and  R 40°  being  drawn,  will  show  the  angles 
made  by  each  line  with  the  ha.se  of  the  plane  to  which 
it  belongs,  or  with  any  parallel  to  that  ba.se,  such,  for 
instance,  a*  the  ground  line.  (Art.  28,  66,  80.)  Tlic 
lines  vanishing  at  the  point  40°  will  be  funiid  to  make 
an  angle  of  50°  with  their  base,  live  lines  vanish- 
ing at  50°  will  be  found  to  make  an  angle  of  40° 
with  their  base,  (Art.  93.)  The  two  books  on  the  floor 
and  a bird-cage  at  the  upper  part  of  the  picture  are  in- 
troiluced  for  similar  illustration.  The  lines  bounding 
the  cover  of  the  lowest  book,  will,  if  produced,  meet  the 
horizontal  line  at  their  two  vanishing  points  marked 

• As  is  ibii  particular  Mampir. 


45°  in  the  circumference  of  (he  circle  of  vision.  AnoriiBClin* 
angle  of  45°  will  consequently  be  the  angle  made  by 
each  of  those  lines  with  the  base,  or  urith  any  other  pa- 
rallel to  the  horizontal  line.  Another  book  above  this, 
supporting  the  portfolio  alht,  has  two  edges  of  iU 
cover  parallel  lo  the  base,  i.  e.  to  H L.  or  lo  the  ground 
line.  These  have,  therefore,  no  vanishing  point,  (Art. 

67,85,)  and  are  drawn  according  to  Case  I.  Tlie  re- 
maining ed^s  reach  their  vanishing  point  (Art.  73)  at 
C the  centre  of  their  vanishing  line,  and  are  accordingly 
|ier))endicuiar  (Art.  72)  to  (he  hasc  line  of  the  plane  to 
which  they  belong.  The  wires  of  the  bird-cage  being 
parallel  to  the  picture,  have  no  (.Art.  67,  85)  vanish- 
ing point;  and  being  also  parallel  to  the  station  line, 
are,  therefore,  so  drawn  by  the  method  in  Case  I. ; but 
the  lines  which  complete  iU  sides  living  in  horizontal 
planes  perfienilicuUr  to  llie  picture  (Art.  33.  87)  have 
their  vanishing  points  in  the  horizontal  line;  and  will 
lie  found  to  make  angles  of  45°  with  the  base  line 
F E. 

To  avoid  confusion  from  multiplicity  of  lines,  the 
several  tiidefinUe  representations  just  mentioned  have 
not  been  drawn  on  the  plate,  but  are  left  to  be  supplied 
by  the  learner.  We  shall  now,  however,  give  other 
examples,  which,  lo  some  readers,  may  prove  more  satis- 
factory. Let  the  lines  which  l»ound  the  representation 
t mxo,  of  a square,  (plate  ii.  fig.  I,)  be  produced  lo 
their  vanishing  point*  at  li  and  L.  From  the  extre- 
mity W of  the  perpendicular  W C,  (.Art.  27,  28,  91.)  a , 

line  W II,  to  the  vanishing  point  of  the  representation 
♦n  H,  will  give  the  angle  >V  II  C = gm  B ; (the  incli- 
nation of  the  original  of  m t to  the  liase  g z.  or  to  any  other 
base  parallel  to  it ;)  m.an  angle  of  15°  Again,  the  angle 
mo<le  with  the  base  by  the  original  of  m x may  be  simi- 
larly found,  and  usceriatned  lo  be  equal  to  zm  F;  and 
also  the  angles  at  which  the  originals  of  q i and  q p are 
inclined  lo  a base  drawn  ihrougli  q ; or  inclined  to  g t. 
or  to  any  other  parallel  base.  In  plate  U.  fig.  3.  the 
sides  of  (he  parallelogram  jf  re  vanish  in  the  points  P 
and  Q,  which  (a*  CP  and  CQ  are  each  equal  to  the 
principal  dislauce)  will  be  found,  as  in  (he  last  example, 
and  aa  they  arc  temnd  always,  the  vunishing  points  of 
all  lines  in  Case  II  that  make  45°  with  their  base.  The 
square  bottom  (plate  hi.  fig.  1)  of  cuch  of  the  three 
lower  boxes  was  hinted  (Art.  35)  as  another  example. 

The  lines  em,  gfjp,  kr,  &c.  vanish  in  the  centre  of 
the  picture,  and  therefore  represent  right  angles  with 
their  base*  eg,j  k,lic.  (Art,  71,72,73.)  Another  box 
(plate  iv.  fig.  1)  is  introduced,  to  the  bottom  of  which 
(parallel  to  (he  horizontal  plane)  belong  the  lines  h a ami 
6 f vanishing  at  X and  V,  and  representing,  by  the 
angles  a5 1 and  fbc,  the  original  angles  PXC  and 
PVC  equal  to  the  inclinations  at  b to  the  base  Ic. 

Lastly,  the  originals  of  the  angles  b a e,  and  fas, 

(plate  V.  fig.  2.)  made  with  the  base  6z,  are  obtained 
by  raising  the  perpendicular  PC  at  C the  centre  of  the 
picture  and  drawing  PV,  PL.  The  original  angles 
will  be  P VC  and  PL  C.  If  further  illuslrutiuns  lie 
required,  they  may  be  easily  made  by  reference  lo  the 
steps  of  the  spiral  staircase,  pi.  viii.  fig.  1. 

(96.)  ii.  To  give  examples  in  a plane  paraUct  to  the  h,  Ev«fii- 
station  plane,  Ut  all  such  planes  (he  station  line  (plate  plcttoi’rob. 
vil.  fig.  1)  B D j«  the  vanishing  line,  (Art.  65.)  and  their  *V.ispl*n« 
occasional  base  line  on  one  side  is  E U.  or  its  parallel ; on 
the  other  side  la  !•  I,  or  its  parallel.  I'Tib  picture-frame 
teg  hangs  by  the  cord  i t p,  agnin*i  (he  aide  of  a room 
parallel  to  the  atation  plane.  Two  sides  of  the  frame 
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fSiatinf.  parallel  to  the  base  FI,  and  therefore  parallel  to  the 
perspective  plane,  (Art.  67.)  have  no  vanishing  p<»int. 
and  are  drawn  according  to  Case  1 ; but  the  remaining 
two  sides  have  their  vanishing  point  in  the  station  line 
at  C,  (Art.  72.  73.)  and  the  parts  of  tlw  cord  niKl 
have  their  vanishing  pointa  also  in  the  station  line, 
(Art.  61,  62.)  each  marked  55*  Fifty-five  degrees 
subtracted  from  90*  will  leave  35*,  the  angle  made  by 
is,  or  tr,  with  the  base  I F;  so  that  if  either  of  them 
be  continued  to  its  base  point,  and  at  that  point  a pa- 
rallel to  P.55  be  drawn,  the  angle  of  35*  will  be  found 
made  by  (he  line  si,  or  se,  with  the  ba.se  of  the  plane 
to  which  they  belong.  (Art.  91.)  Again,  the  glasa  door 
in  the  opposite  wall  at  K has  its  parallels  to  the  base 
R G drawn  according  toCase  1.  (of  parallels  to  the  per* 
spective  plane ;)  but  the  boundary  lines  at  its  upper 
and  lower  edges,  together  with  the  huriaontal  divisions 
of  the  glass,  have  their  vanishing  point  in  the  centre  C 
of  B D,  their  vanishing  line,  (Art.  72,  73.)  and  are 
therefore  |»erpendicular  to  the  base  K G.  (ArU  72,  73.) 
The  divisimis  K z.  and  y 2,  of  the  semicircular  window 
will  have  tlieir  vanishing  points  at  72*  and  36*  on  the 
station  line ; that  is,  Ks  inclined  1^  to  the  base;  and 
y 2 54*.  llie  imlefinite  representations  are,  in  the 
examples  following,  drawn  at  lurge.  Such  boundaries 
of  the  planes  (plate  iii.  fig-  1)  dsme,  hi/g,jpo, 
srk,  Ac.  as  arc  not  parallel  to  their  base  line,  or  (what 
is  the  same  thing)  not  parallel  to  the  plane  of  the  pic- 
ture ; will  vanish  in  their  vanisliing  line  W V,  namely 
the  station  line.  An<l  in  this  instance,  since  they 
vanish  in  C,  the  centre  of  their  vanishing  line,  (Art.  72, 
73,)  they  must  reprcNcnt  per^*endiculars  to  their  re- 
spective bases  de^  hg,  Ac.  A further  example  occurs 
in  plate  v.  fig.  1,  where  gaefh  is  supposed  to 
represent  the  interior  of  a building.  Its  sides  aig, 
an<l  fth,  being  parallel  to  the  station  plane,  will 
have  (heir  boundaries  g i,  A f,  Ac.  vanish  in  C» 
the  centre  of  their  vanishing  line,  (Art,  72.)  which 
boundaries  are  therefore  perpendicular  U)  the  base* 
ag.fh. 

hi.  Kxaia-  (97 •)  Id*  To  give  examples  in  planes  with  any  other 

Diet  (o  Pivb.  canuAing /iffct  than  the  horizontal  and  station  lines. 

ly.  ia  tbs  Observe  (plate  v,  fig  1)  the  two  sides  of  the  roof  of 

<S*C«*^r**^  the  building  g a c/ A.  'fhe  vanishing  line  of  the  plane 
of /'ey  must  be  drawn  through  C parallel  to  e / and 
its  base  another  parallel.  (Art  64,  bO.)  In  like  man- 
ner the  plane  of  cay  must  have  its  vanishing  line 
drawn  through  C parallel  to  a c,  and  its  liase  another 
parallel.  (Art.  64,  bO.)  The  line  of  the  ridge  cy,  and 
its  parallels  at  a and  / vanish  in  C,  and  are  therefore 
perpetidicular  to  the  base.  (Art.  72,  73.)  Their  inde- 
finite rcpresenlations  will  be  a C,  c C,  and /C.  and  the 
points  a,  c,  and  / their  base  points,  provided  a c and 
c/bo  used  fur  occasional  base  lines.  Also,  of  the  three 
sides  of  the  prism,  viz.  the  side  P 6 d R,  the  side 
K d m O,  and  the  side  P 6 m O,  the  first  mentioned  being 
parallel  to  the  horisootal  plane  is  already  explained ; 
but  the  two  latter  must  have  their  vanishing  lines  drawn 
through  C,  parallel  to  their  bases  PC  and  O R.  (Alt. 
64.)  Their  boundaries  Vb,  R d,  and  O m vanish  in  C, 
the  centre  of  their  vanishing  line,  and  are,  therefore, 
perpendicular  to  the  basesOP  and  O R.  (Art.  72, 73.) 
It  is  evideiit  that  the  indefinite  representations  P A, 
O m,  and  R d.  or  of  any  part  of  (hem,  will  be  C P, 
CO.  C R : and  the  points  P,  O,  and  R their  bese 
points.  Again,  (in  plate  a,  fi.  2.)  the  several  planes, 
to  all  of  which  the  line  n o is  comxnoa,  (Art  S3,  87,) 


being  planes  perpendiculi^  to  the  plane  of  the  picture,  0(  Outline, 
must  have  vanishing  lines  that  pass  through  its  centre  » — - 
C,  parallel  to  their  several  bases  i r,  A tc,  «2,  <m.  (Art. 

64.)  Now, as  no,  and iU several  parallels  t C,  kC,»C, 

&C.  Vanish  each  in  the  centre  C of  its  vanishing  line, 
they  must  each  make  a right  angle  with,  nr  be  perpen- 
dicular to,  the  respective  bases  of  each  t r,  A tc,  « 2,  Ac. 

(Art.  72,  73.)  The  lid  of  a rectangular  box,  otkj, 

(plate  iti.  fig.  1.)  has  its  nearest  boundary  parallel  to  iIm 
perspective  plane  ITiis  is  therefore  the  base  line  of  the 
plane,  comprising  the  (op  of  the  lid.  To  this  base  let 
the  learner  supply  a par^lel  (Art.  64)  for  a vanishing 
line  drawn  through  C.  The  indefinite  representations 
as  here  given,  will  vanish  in  the  point  C;  and  conse- 
quently will  represent  right  angles  with  their  base.  The 
same  result  may  be  obtained  by  drawing  through  C a 
vanishing  line  to  the  plane  of  the  lid  ottached  to  the 
uppermost  cd'tlie  boxes.  Tlie  indefinite  representations 
there  drawn  vanishing  in  C will  there  again  represent 
lines  making  right  angles  with  tlicir  base.  But  to  prac- 
tise himself  thoroughly,  let  Uie  learner  make  a laige 
copy  of  each  plate,  and  draw  on  any  one  of  the  lids  of 
the  boxes,  any  lines  not  parallel  to  the  base  of  its  plane  : 
and  after  finding  (heir  vanishing  |>oiiita,  by  producing 
them  (o  their  vanishing  line,  let  him  ascertain  by 
Prub.  IV.  the  angles  repremited  by  them  at  their  base 
points.  F*urUicr  examples  arc  given  in  plate  vli.  fig.  1. 

Suppose  on  the  leaf  uf  the  portfolio  abtt  the  drawing 
of  some  plan,  or  rectilineal  figure.  Rach  of  the  lines 
inclined  to  the  base  of  its  plane,  as  well  as  ed  already 
noticed,  (Art.  90,  91,)  will  have  its  vanishing  point  in 
OCR,  the  vanishing  line  of  the  plane  abil.  (Art.  62.) 

And  if  each  line  in  the  figure  Im  extemled  both  ways, 
one  extremity  of  each  will  have  its  ba.se  point  in  the 
line  a b,  which,  if  necessary,  may  be  extended  for  the 
purpose : and  the  other  extremities  will  reach  their  re- 
spective vanishing  points  in  the  line  OCR.  (.\rt.  63.) 

There  arc  eleven  lines  in  the  figure.  One  of  them  being 
parallel  to  O C R and  a b (the  vanishing  and  base  lines) 
will  have,  therefore,  no  vanishing  nor  base  point;  (Art. 

67  ;)  but  each  of  the  remaining  ten  will  have  its  inde- 
finite representation  peculiar  to  each.  The  reading- 
desk  placed  on  a round  table  on  the  opposite  side  of  the 
station  line,  ia  another  example.  In  K M.  the  vanishing 
line  of  tlie  plane  to  which  its  inclined  surface  belongs, 
will  be  found  the  two  vanishing  points  of  the  four  lines 
which  contain  the  cover  of  the  volume.  (Art.  61,  62.) 

These  four  lines  being  produced  to  K C M,  will  reach 
the  point  marked  40  on  one  side  of  C,  and  the  point 
marked  50  on  ibc  other  side ; and  if  produced  at  their 
other  extremities  to  the  base  at  n,  their  indefinite  repre- 
sentations are  also  found,  together  with  angles  50*  and 
40*  made  with  the  base  line  of  their  plane.  A thousand 
other  and,  perhaps,  better  ways  of  exemplifying  by 
similarly  inclined  planes,  what  has  been  here  a<lvanced, 
may  exercise  the  invention  of  the  student ; such  as  the 
roof  of  a house,  the  top  of  a coach,  the  deck  of  a ship, 

&c.  Ac. 


PioatEM  V 

Given  the  reprezentaiion  ofanp  pcirU  in  a plane  per  p-op,.  \ 
pendicuiar  to  the  plane  of  the  picture : to  drato  astraighi 
tine  repmenling  any  given  le/igih  from  that  pointy  and 
aUo  repreteniing  at  that  point  any  given  angle  either  with 
the  base  of  the  plane  to  tohich  the  line  betonptt  or  with 
any  other  Uraight  line. 
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(9h.)  Let  the  given  point  be  f.  (Plate  vii.  fig.  I.) 
Either  the  ba.'ic  or  the  vunistiing  line  is  »up])o>ef)  to  be 
known.  To  one  therefore  nr  to  the  oUier  of'lhene.  tlmw 
a parallel  af  h through  f.  Through  C,  the  centre  of  the 
picture,  draw  the  vaiUKhing  line  OCR:  (hen  make  at 
/,  with  the  occasional  have  a f,  an  atigle  K fa,  otjual 
to  that  which  the  intciuled  line  at  ^ia  to  he  represented 
making  with  the  base  line.  Neit  raise,  to  the  vaiiivhing 
line  O C H,  a |>cqjcndicular  at  C ct^ual  to  the  principal 
distance ; and  from  its  furthest  extremity  at  M draw 
M O parallel  to  K y!  O will  be  the  vanishing  point  of 
the  iiitendefi  line,  and  O y'  a the  repre.sentaiion  of  the 
iiitendiHl  angle  K fa. 

(99.)  Ill  aoine  iiiMaiices  It  may  he  more  convenietil 
to  make  the  perpendicular  at  C on  the  tame,  title  of  the 
vanishing  line  irtM  the  given  point.  (Note  to  Art.  29.) 
The  rule,  in  such  instances,  is  to  constnicl  the  inlciidetl 
angle  on  the  tame  tide  of  the  base  irifA  itt  repreteniatum. 
Thus  OCR  (plate  ix.  fig.  1)  being  the  vanishing  line,  C 
its  centre,  and  C M the  principal  distance  pcqiendicular 
to  O K on  the  same  side  with  the  point  f;  let  K /be 
drawn  between  the  bo-se  and  the  vanishing  line,  making 
with  the  base  the  intended  angle  Ufa.  Tlien  MO 
parallel  to  K/ will  give  the  vanishing  point  O of  (he  in* 
tendcfl  line : and  the  angle  Of  a will  represent  the 
intemled  ongle  Kf  a.  ll  is  next  required  to  cut  off.  at 
any  given  point,  any  portion  froni  the  indefinite  represen* 
lalion  f O,  nnd  to  divide  that  portion  in  any  given  ratio. 
Draw  i f.  making  at / the  inteiideii  angle  A/ a with  the 
ba^-e.  The  portion  to  be  cut  off  must  first  be  expressed 
either  on  the  line  i f,  or  on  the  ha.se  a f ; and  may  l>e 
measured  from  the  |>oint  f,  acetwding  to  the  scale  of  a 
plane  (Art  5B)  parallel  to  the  picture,  containing  the 
line  a f,  or  k f which  scale  is  determineil  as  in  Case  I. 

Let  then  the  point  in  the  indefinite  representation 
f O,  be  the  point  /.  for  the  nearest  extremity  of  the  in- 
tended section.  It  is  required  to  cut  off  a portion  that 
shall  represent  q f,  measured  from  the  point  / accord- 
ing to  the  scale  fixed  upon.  (Art.  bH.)  If  the  measure- 
ment be  made  on  k f,  draw  (from  (he  furthest  extremity 
fn,  of  the  per|>endicular  m C)  the  line  m q,  cutting  f O 
io  p : p/will  be  the  portion  of  Of  repreventing/ q. 

(100.)  It  is  nut  neces.sary  always  to  draw  the  ba.se 
a f through  the  given  point.  I^el  the  given  point  for 
example  n.  A line  from  m through  n will  meet  the 
line  kf  at  h.  Then  measured  from  h,  let  the  fKirtion 
requir^  be  A 9;  draw  m 9,  as  before : p n will  be  the 
representation  of  9 A. 

(101.)  If  it  is  inconvenient  to  draw  the  perpendicular 
m C.  let  MC  be  drawn,  as  before,  on  the  same  side 
with  the  given  point  /.  Then,  with  M O.  (the  parallel 
(o  K /.)  or  with  m O,  (tlie  parallel  to  kf,)  for  a radius, 
and  the  point  O (the  vanishing  point  of  Of)  for  a 
centre,  describe  an  arc  S M,  or  S m,  which  shall  cut 
the  vanishing  line  O R in  the  point  S.  S will  l>e  the 
dividing  point  of  the  line  f O.  (Art.  84.  85.)  So  that 
if  9/  be  mea.siired  on  the  base  a f,  then  a straight 
line  S 9 from  the  dividing  point  to  the  base,  gives 
p f the  section  required.  Or  if,  as  above,  the  given  point 
be  n.  then  a line  from  S through  n will  meet  af  'm 
A ; and  h 9 measured  from  A,  will  be  represented  by  a p. 

Or  let  the  point  in  the  Indefinite  representation  f O 
be  the  point  p,  for  l)\efurthett  extremity  of  the  intended 
section.  First,  through  tl>e  given  point  p,  draw  m 9, 
intersecting  kf;  or  8 9 intersecting  af;  and  then 
measuring  from  the  point  9 towarrU  f,  you  obtain,  as  be- 
fore, p f,  andp  n,  representing  9/ and  9 A. 


(10*2.)  Tims,  in  the  division  of  lines,  the  artist  has  OfOuitiae. 
the  advantage  of  two  methods,  one  of  which  may  be 
often  useful  to  prove  or  correct  the  other.  In  deter-  Adisnt**.. 
milling  also  which  of  the  dividing  points  m or  S .shall  **»»»«« 
be  used  to  divide  /<);  he  will  fim!  the  more  eligible 
tile  two  for  accurate  delineation,  to  be  that  point  from 
which  the  dividing  lines  descend  u|>oii  the  line  Of, 
as  to  make  angles  with  it  the  nearest  poi»ible  to  riglu 
angles. 

( lUH.)  A third  method  is  by  drawing  diagonals  to  a 
parallelogrnin.  of  which  (he  line  to  be  divided  forms  one 
side.  Thus  let  I)  5 (plate  Ix.  fig.  2)  be  the  indefinite  A thml  me- 
representatiun  of  a line  vanishing  at  the  point  5,  and  <>(  <h* 
belonging  to  u plane  whose  vaiiisliing  line  is  C L;  and  •»y 
let  D K be  the  portion  to  Ijc  dividid  into  a number  of 
M]ua)  part-H.  Murk  otf  a portion  of  (he  base,  as  D W,  (pectoe 
from  the  point  I)  to  express  the  intended  division. 

Draw  \V  5 ; and  draw,  through  K.  I)  E.  parallel  to 
the  base.  Next  draw  the  diagonals  W E and  D U.  A 
line  I'  H (liroiigli  (heir  point  of  intersection,  (which  re- 
presents (he  centre  of  the  puraUeingrum.)  and  drawn 
parallel  to  the  base,  or  to  C !«.  will  cut  D K in  the  point 
fl.  and  represent  the  original  of  I)  E bi'ccted  in  H. 

In  the  same  manner,  by  drawing  the  iliugonals  of  the 
parallelograms  WDM  F and  F 1!  E B.  (he  lines  D H 
and  M K will  be  res|iectively  biMreteJ ; and  thus,  by  these 
rrpeutnl  bisections  D E be  divided  so  ba  to  represent 
any  err/i  miinber  of  equal  parts  rc<|uired. 

(104.)  But  this  mcthcHl  may  be  made  equally  aervice- 
abk-  with  the  two  former,  liy  extending  either  of  the 
diagonals  D B or  VV  E to  its  vanishing  {M>int  in  (he  line 
C L,  produced  >M>th  ways  to  any  requir^  length.  Let, 
for  example,  W K be  produced  to  its  vanusbing  point 
in  CL;  then  divide  W D.  according  to  the  scale  of 
(he  plane  it  belongs  to,  (Art  57,  58,}  and  according  to 
the  division  you  intend  to  be  represented  by  D E. 

('hoose  for  this  purpose  any  point,  as  G,  and  through 
G draw  a straight  Hoe  to  the  vanishing  point  of  W E. 

This  will  represent  a parallel  (Arbs76)  to  W R ; and  will 
cut  the  line  D K in  II,  giving  D 11  for  the  representa- 
tion of  G D required,  and  also  H £ for  the  representation 
of  G W. 

(105.)  Or  if  it  lie  more  convenient  in  produce  the 
other  diag<mal  D B to  its  vanisltitig  point,  then  the 
division  D G on  the  base  must  be  made  in  an  opposite 
direction  from  the  point  D ot  I.  From  1 draw  to  the 
vanishing  point  of  D B.  the  representation  of  a paral- 
lel to  D B,  (Art.  76.)  which  will  cut  DE  in  H.  as 
before. 

(106.)  It  was  next  projinsed  to  divide  p /,  (plate  ix.  tHt  itw«e 
fig.  1.)  the  portion  olRained  from  Of  according  to  any  divttkm 
gicrn  ratio.  ForUiis  purpow  let  a diviaion  be  made  of 
qf  either  on  the  bjise,  or  on  k f bv  a scale  adapted  to  ^ ** 

the  distance  ol  the  plane  which  coiilams  the  given  point/ 
from  the  spectator,  (Case  I.  Art.  49—58,)  and  let  9/bc 
separated  into  the  intended  number,  and  according  to 
the  intended  ratio  of  parts,  say  5 equal  parts.  If  these 
5 parts  be  measured  from  f upon  kf;  then  5 lines  from 
m IO  each  div  ision  of  9/  will  cut  pf  into  the  representa- 
tion of  the  5 equal  parts.  Or  if  the  five  sections  be 
measured  from  f upon  the  base,  along  af;  then  5 straiglit 
lines  from  the  dividing  point  8 in  the  vanishing  line, 
will  divide  P f exactly  ba  before. 

(ll>7.)  The  student  will  observe  that  if  9/be  A line  m»f 

plied,  instead  of  divided,  and  be  increased  to  any  extent, 
p /,  its  repreaenUtion,  will  be  proportionally  enlarged. 

Also,  that  tills  work  of  division,  or  of  miilt^lication,  may  by  thu  pr«- 
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b<*gin  from  eillier  extremity  of  the  pvcii  line ; from 
p as  well  a»  from  / or  n ; provided  Hie  point  q be  first 
found,  by  a line  from  the  dividinjf  point  S through  p to 
the  base,  or  from  m through  p to  k/. 

(lOb.)  It  was  further  required  to  dntw.at  the  point 
fi  a line  representing  atty  fiev«  ongfr  with  Ofl  or 
p /.  Here  the  learner  roust  revert  to  wlmt  was  stated 
in  the  last  problem  concerning  the  rcpresenlatlnn  of 
angles.  Tltc  angles  (Art.  93)  of  the  triangle  OC  M 
(plate  vii.  fig.  1)  were  statcfl  to  t«*  representcil  by  the 
angles  of  the  triangle  O Cf.  So.  in  the  present  instance, 
(plate  ix.  fig.  I,)  if  a liiie/Cbe  drawn,  it  will  represent 
a perpendicular  to  the  plane  of  the  picture.  73.) 

Then  the  angle  0/C  will  represent  the  angle  made  by 
the  original  of/O  with  that  perpendicular,  riz.  the  angle 
O m C or  O M C;  and  OC/ will  represent  the  right 
angle  O C M,  or  OCm.  In  like  manner,  if  any  other 
line,  such  as^'x,  or/  R,  be  ilrawn,  not  representing  per- 
pendiculars to  the  |>eispecllve  plane,  but  basing  vanish- 
ing  points  on  cither  side  of  C,  in  the  same  vanishing 
line  with  thnl  of  O /:  any  two  of  these  lines,  making 
any  angle  with  each  other  at  the  base  point/,  and  being 
produced  to  meet  the  vanishing  line,  will  cut  off  a por- 
tion of  it,  and  make,  with  that  portion  of  it.  a triangle. 
And  of  this  iriniigte,  the  three  angles  shall  represent 
corresponding  ones  in  another  triangle,  which  has  the 
same  common  portion  of  the  vanishing  line  for  one 
side;  and  an  angle  opjK»sjte  that  side  at  m,  or  M,  the 
original  of  the  angle  made  by  the  two  indefinite  repre- 
sentatiuns  at /. 

Thus,  in  the  fipire,  the  angles 


of  the  triangle  O xf  | 
of  the  triangle  O C / 1> 
of  the  triangle  O /R  j 


represent 
those  of 


rO  X m,  or  O T M. 

< O C w,  or  O C M. 
(o  m R.  or  O M R. 


Consequently,  of  these  three  triangles,  the  three  se- 
veral angles  at /represent  their  corresponding  angles 
■t  m,  or  M ; Wx. 


The  angle  O /x  ) f O m x,  or  O M x. 

The  angle  O/C  Vrepre«cnts<  OmC.orOMC 

The  angle  O/R  ) I O m R,  or  O M R. 

(109.)  To  draw  a line,  therefore,  which  shall  make 
a given  angle  with  the  indefinite  representation  Of,  let 
the  line  m O.  or  M O,  first  be  drawn  to  the  vanishing 
point  of  O/  and  let  the  intended  angle  be  then  made 
at  the  point  m.  or  M.  with  the  line  m O.  or  M O.  This 
line  will  cut  the  vanishing  line  in  some  point,  as  x,  or 
C.  or  R.  The  j>oint  of  this  intersection  is  the  vanishing 
point  of  the  new  line  requiretl  to  be  tirawn  from  / (Art. 
84.)  and  the  angle  made  by  that  line  with  O/will  re- 
present the  required  angle. 

AMMbtr  (1 19.)  Another  method  is,  to  make  tlie  intended 
■wihod  for  angle  at  the  poinl/upon  the  base.  In  this  process, 
tbw  rvpr^  the  angle  made  by  the  original  of  O/wlth  the  base 
tmuiMB.  must  be  expressed  by  a parellcl,  fk  to  m O,  or/  K to 
MO;  and  the  intended  angle,  as  kftc,  or  K/W, 
being  added  to  a/k,  or  a/K.  let  the  perpendicular  at  C 
(m  C or  M C)  be  raised,  as  before,  equal  to  the  principal 
distance.  Then,  from  the  }>olot  m,  or  M,  letMx  be 
drawn  parallel  to/W ; or  let  mx  be  drawn  parallel  to 
fw ; the  point  x will  be  the  vanishing  point  ^ the  new 
line/x,  making  the  representation  O/x  of  tlie  ioiended 
angle  kfw.orK /W,  O m x,  or  O M x. 

(III.)  It  is  manifest  that  the  angle  K/W.  or  */», 
O H X,  or  O mx,  may  be  coiutrueted  of  any  aixe,  and 


divided  accordingly:  consequently,  that  x/0  may  l>e 
divided  into  as  many  representative  angles  as  there  arc 
vanishing  points  between  O and  x.  Also,  that  as  any 
angle  miiy  be  reduced,  so  may  it  by  the  ruregoing  B,,^biTrr. 
method  be  increased.  If  the  number  of  degrees  are  pmenud  of 
marked  with  accuracy,  the  practitioner  will  have  less  »ny 
trouble  in  the  process.  For  instance,  the  number 
degrees  at  O being  known,  if  he  intends  1(^,  or  20^,  beTirfde™* 
or  any  other  number  to  l>e  the  angle  represented,  he  grew,  on- 
reckons  along  the  rani'-hing  line  fnim  the  point  O,  nuies.  w- 
(eithcr  way,  as  occasion  shall  require.)  counting  the 
point  O fur  xero.  The  mimticr  marked  at  O in  the 
diagram  liere  drawn.  U 40^,  and  a line  is  to  be  drawn 
representing  an  angle  of  5°.  with  0/  at  the  point  f, 
on  the  side  nearest  C.  The  inten'ai,  therefore,  of  5° 
will  be  5®  short  of  40®,  rii.  S-i®.  So,  if  the  angle  was 
to  be  made  on  the  side  of  O /,  furtlievt  from  C,  the 
interval  would  Ive  5®  more  than  40®,  or  45®.  It  will 
he  seen  (Art.  89,  94)  ihat  the  angle  O f a represent* 

50® ; the  angle  O/x  5® ; and  x/  R =:  So  40  = 75®. 

(112.)  According  (u  the  preparations  of  the  perspec- 
tive plane  hitherto  given,  each  division  graduated  on 
the  vanishing  line  generally  count*  for  lO®,  but  it  seems 
scarcely  necessary  to  remark  that  a gradualion.  mure  or 
less  minute,  must  be  adopted  a*  circumstances  require 
it.  Some  examples  of  the  three  varieties  in  Case  II. 
may  be  now  acceptable  to  the  learner. 

(113.)  i.  On  a plane  paraUel  to  ihe  Aorfronfo/ B*unp>«'* 
plane.  The  box  dhegfm  (plate  tii.  fig.  I)  rests  on *||“^™** 
a square  bottom  e m /g,  which  is  pamllel  to  the  hori-  ‘ 
zonlal  plane.  The  lines  therefore,  em  and  g/,  must  be  i.  Oa 
constructed  to  repre.sent  originals  equal  to  eg.  For  pl*"***  P** 
this  purpose,  draw  the  lineewet  the  point  e,  making 
with  the  bas^e  or  its  substitute  eg,  (Art.  21,)  the  angle  " 
xceg,  ei*.  the  angle  mtule  by  the  original  of  e C,  with  ^ 
the  base  of  the  plane  to  which  it  belongs;  which  angle, 
in  the  present  ioslaiicv,  is  n right  angle.  (Art.  72,  73.) 

Next,  from  the  extremity  N of  the  principal  distance 
(perpendicular  (.Art.  27, 98)  to  the  vanishing  line  II  L 
of  the  plane  of  eCg)  draw  N tc,  which  will  cut  the 
indefinite  representatiun  e C in  the  point  fn,  through 
which  mf,  a parallel  to  eg,  will  complete  the  represen- 
tation e w/g  of  the  square  bottom  of  the  box. 

Perpendiculars  at  m and  / to  the  ground  plane  (in 
other  words,  parallels  bi  a pinmb-linr.  or  to  the  slutioa 
line)  will  cut  dC  and  AC  in  the  points  t and  z,  and 
will  thus  complete  the  upper  square  of  the  cube.  Or, 
if  the  process,  by  means  of  a diagonal,  is  preferred,  let 
the  diagonal  teg  be  drawn,  to  which  a parallel  Nil 
will  cut  the  vanishing  line  H I,  in  If,  the  vani<>hing 
point  of  the  diagonal  gm,  and  representative  of  irg. 

Having  so  found  the  point  m,  proceed  as  before.  Three 
Ollier  boxes,  purposely  drawn  at  various  distances,  afford 
similar  examples. 

Again,  (plate  II.  fig.  1,)  (he  square  bottom  toxm,  of 
which  the  boundaries  vanish  in  the  points  II  and  L,  is 
found  by  drawing  Fffl  at  the  point  m,  so  as  to  make 
the  original  augle  F m x with  the  base;  then  by  com- 
pleting the  square  on  m F,  and  aOerwards  its  repre- 
seutalioo  by  lines  from  W to  B,  K,  and  F,  which  will 
form  intersections  at  I.  o,  and  x.  Or,  the  point  t may. 
in  this  example,  be  found  by  a diagonal  through  x, 
parallel  to  its  original  B F ; (Art,  38  :)  since  B F is 
here  parallel  to  the  vanishing  line.  Or,  3dly,  the  point 
X may  be  obtained  by  a portion  of  the  base  line  m g 
equ^  to  m z,  and  on  the  opposite  side  of  m.  It  is  ma- 
nifest that  whstever  be  tlw  angles  made  by  B m,  or 
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F m,  with  the  hase  line,  linet  porallci  to  them  at  W 
(Art  S4,  109)  will  j^ive.  on  the  vaniahioj;  line  11  L.  the 
vani»hin^  poinU  of  their  indehnile  representations  m H 
and  m L. 

Another  method  (plate  iv.  hs-  1)  Is  shown  for  the 
representation,  a xfb^  of  a rectangle  ; by  finding  the  in- 
definite (lia^nal  by,  and  drawin<;  throug;h  any  point  in 
it  (os  x)  lines  from  X and  V.  (the  vanishing  points.) 
cutting  the  indefinite  representations  6 X and  6 V in 
points  a and y^correspondiug  to  the  proposed  point  s. 
'fhe  point  y is  obtained  by  dividing  the  angle  XPV 
into  portions  X P ^ and  y P V,  ei)ual  to  the  angles  to 
be  represented  at  b,  on  each  side  of  the  diagunaJ.  In 
this  example,  the  original  of  ax/b  being  a square,  its 
diagonal  will  bisect  each  angle ; consequently,  the 
angle  XPV  must,  to  obtain  the  point  y,  be  bisected 
by  Py. 

A similar  illuslralioo  is  given  in  the  rectangle  (plate 
R«-pfe*irsu*  v.  fig.  2)  aedf.  An  example,  in  plate  viit.  !•  ts 
tuaefs  adduced  of  a circle  divided  into  thirtjr*six  parts  of  10^ 
each,  to  he  represented  on  the  ground  plane,  llie  diameter 
1,  19  being  drawn,  together  with  eighteen  parallels,  2,18; 
S,  17 ; 4,  16.  &c.  (nine  on  each  side,)  will  cut  the  base 
line  A B (Aru41)  in  nineteen  points,  from  each  of 
which  let  an  indefinite  representation  be  drawn,  which, 
in  the  present  example,  (since  their  originals  are  drawn 
perpendicular  to  the  base  A B.)  will  vanish  in  T.  (he 
centre  of  the  picture.  {.\rt  73.)  At  that  centre  T,  let 
a per]>endicular  (Art.  27,  9H)  be  rained  equal  to  (he 
principal  distance,  und  from  its  extremity,  as  in  former 
examples,  let  a line  be  drawn  to  the  original  point  II ; 
this  will  cut  the  indefinite  reprcseniatiuii  19.  T,  in  a 
point  representing  (he  centre,  from  which  radii  drawn 
to  the  vanishing  points  X,  XX,  XXX.  &c.  will  iiilerseci 
tlie  several  lines  vanishing  in  T at  the  points  2,  S,  4, 
&c. ; or,  lines  from  the  further  extremity  of  the  prin- 
cipal distance,  (or  peqtendicular  raised  at  T,)  may  be 
drawn  to  the  thirty-six  paints  in  the  original  circle  at  K ; 
and  these  dividing  lines  will  intersect  the  parallels 
vanishing  at  T in  corresponding  points,  I,  2.  S,  4,  Ac. 

An  example  is  given  (plate  ix.  fig.  3)  of  twelve  lamps 
suspended  from  twelve  points,  equidistant  from  each 
other,  in  the  circumference  of  a circle.  Let  i be  ita 
centre,  and  i 12  its  radius.  And  let  the  twelve  points 
to  be  represented  for  the  suspension  of  the  lamps  be 
numbered  1,  2,  3,  &c.  corresponding  to  the  number 
affixed  to  each  lamp.  Straight  lines  from  M,  as  M 1, 
(or  M f.)  M 2,  M 3,  M 4,  Ac.  to  the  twelve  points  in 
the  circumference  of  the  circle  will  cut  the  correspond- 
ing indefinite  representations  of  the  parallels  vanishing 
at  O (Art.  76)  in  tlie  twelve  points  of  suspeusiou. 
Thus,  let  it  be  required  to  find  the  point  a for  (he  sus- 
pension of  the  lamp  No.  1.  Draw  the  base  vl  parallel 
to  O R.  (Art.  64.)  Choose  a point,  as  g,  for  the  ori- 
ginal suspension  point  of  No.  1 to  be  represented. 
Also  choose  some  point  in  the  vanishing  line  O R,  as  O, 
for  a vanishing  point  of  the  parallels  necessary  to  the 
representation  of  the  circle.  (Art.  76.)  Draw  M O, 
and  through  any  points  in  the  circle  draw  any  number 
of  straight  lines  parallel  to  M O.  In  the  present  ex- 
ample, the  number  is  twelve,  m.  the  parallel  ( 4.  and 
eleven  others  to  the  lefi  of  it.  All  these  paralleiN  are 
drawn  through  the  twelve  original  points  of  division. 
Next,  from  tire  point  w,  where  the  parallel  g u cuts  the 
base,  draw  llie  indefinite  representation  u O.  Then 
draw  from  M,  (the  dividing  point,)  the  straight  line 
M g,  to  the  original  point  g.  Ug  will  intenect  w O,  in 


the  point  a,  the  representation  of  g;  and  a,  conso-  OfOmlme. 
queotly,  will  be  the  point  from  which  the  lamp  No.  1 is 
suspended. 

In  like  manner,  the  other  indefinite  representations 
being  drawn  to  O from  llie  several  points  of  intersec- 
tion on  the  base  r/,  the  remaining  eleven  points  maybe 
found  for  suspension  of  the  lam{>s  marked  2.  3,  4. 

Thus  the  indefinite  represenlation  » O is  intersected  by 
(he  line  M2;  the  indefinite  representation  (O  hy  the 
line  .M  4 ; and  the  indefinite  represenlallon  rO  hy  (he 
line  M 10.  'Fhese  intersections  are  the  aus[»ension 
points  fiir  the  lumps  No.  2,  No.  4,  and  No.  10.  So  also 
of  the  rest. 

(114.)  It  is  evident  that  when  all  the  several  required 
points  in  the  circumference  of  the  representatiun  have 
been  hy  (his  process  obtained,  radii  may  be  drawn  from 
its  centre  to  each  of  (he  twelve  or  more  divisions ; and 
that  these  radii  will  be  the  represenUitions  of  corre- 
sponding radii  in  the  original  circle  g 2.  3,  4.  &c.  The 
centre  of  (he  representation  is  easily  found.  Join  any 
two  opposite  |KMQts,  as  6,  12.  in  the  original  circle. 

Find  then  the  vanishing  point  of  the  representation  of 
that  diameter.  In  the  present  instance,  that  original 
diameter  is  perpendicular  to  the  base  vl.  Its  rt-pre- 
sentatiun.  therefore,  will  vanish  in  the  centre  of  its  va- 
nishing line,  and  Us  vanishing  point  (.\rU  72)  will  be 
C.  Lastly,  a line  M t will  cut  the  indefinite  represen- 
tation xC  in  t.  This  point  t,  accordingly,  will  represent 
the  centre  of  the  cia'Ie. 

To  complete  the  figure : draw  now  a y representing 
a parallel  to  the  plumb-Uoe ; (Art.  40, 79 ;)  and  choose  a 
point,  as  r,  for  (be  centre  of  the  plane  of  the  upper  sur- 
face of  the  lamps,  which  are  here  sup^msed  to  be  of 
exactly  similar  and  equal  dimensions,  and  to  be  sus- 
pended by  cords  or  chains  of  equal  lengths.  Choose 
another  point,  as  y,  for  the  centre  of  the  plane  of  their 
lower  surface.  Lines  through  r and  y drawn  to  the 
vani>hing  points  of  (he  six  diameters  of  the  representa- 
tion will  cut  oflTfrom  each  of  the  twelve  parallels  to 
a portion  representing  the  apparent  size  of  each  lamp, 
according  to  its  distance  from  (he  spectator.  Of  the 
twelve  points  in  the  circle  1,  2,  3,  Ac.  the  nearest  to  the 
perspective  plane  is  here  numbered  12.  The  most 
distant  is  numbered  6.  The  lamp  No.  12  will  there- 
fore be  represented  largest ; the  lamp  No.  6 smallest ; 
and  the  other  ten  of  intermediate  sizes.  Tlie  propor- 
tions of  all  are  obtained  by  reference  to  a scale  on  r ; 
since  the  axis  sy  is  common  to  the  six  planes  s3  y 9, 

1 2 y S,  « 1 y 7,  « 12  y 6,  « 11  y 5,  and  « 10  y 4.  Also 
ay,  being  parallel  to  the  plane  of  the  picture,  may  he 
used  for  an  occasionai  ba.se  line  of  any  of  the  planes  to 
which  it  is  common.  (Art  33,  80,  87,  123.) 

(115.)  Here.  then,  is  alTorded  an  example  of  a num- 
ber of  lines  making  various  angles  with  the  base  of  the 
plane  to  which  they  belong,  and  with  each  other;  ru. 
twelve  radii  drawn  from  a to  the  points  of  suspensiun, 
each  making  with  its  adjacent  radius  an  angle  of  30°. 

This  number  of  radii  may  at  any  lime  be  increased 
according  to  any  fresh  divisiem  of  the  original  circle 
g2  3,  Ac.  By  exteodiag  any  two  radii  to  their  vanish- 
ing  points  on  O R,  the  value  of  the  angle  between  them 
will  be  shown.  The  vanishing  point  of  the  line  dp,  for 
instance,  is  at  30°,  and  that  of  the  line  a « at  30°  on  the 
other  side  of  C.  Therefore  30  -f-  SO  = 60°  will  be  the 
value  of  the  angle  represented  by  a ad.  In  like  manner, 
is  valued  the  angle  baa  formed  by  6 1 vanishing  at 60°, 
and  a a vanishing  at  80°.  60  -f-  30  ^ 90°  wHl  be  the 
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P4iaiifig.  Talue  of  the  angle  represieuted  hy  b a a.  Obserre,  that 
^ the  value  of  any  angle,  if  the  two  lines  vanish  on  difler- 

ent  sides  of  Ct  (l.  e.  of  the  centre  of  their  vanishing 
line,)  is  deiennined  addition;  but  if  on  the  same 
side,  hy  sulrtraction.  Thus  6 a vanishes  at  60^,  and  d r 
at  30^ ; 60  — SO  = 30°  will  be  the  value  of  the  angle 
represented  by  6 r d. 

Also  it  will  be  observed  that  in  order  to  represent  a 
circle,  it  is  not  always,  as  in  this  example,  necessary  to 
divide  the  circumference  of  the  originsl  into  (tjual  parts, 
but  that  any  lines  drawn  arbitrarily,  provided  they  be 
parallels  to  the  line  that  determines  their  common  va- 
nishing point,  (which  line  is  here  the  line  M O.)  will 
answer  the  purpose;  because  their  indefinite  represen- 
tations will  be  always  proportionally  intersected  by  the 
dividing  lines  from  M in  some  corresponding  point  in 
the  Hrcumference.  Thus  the  point  /is  represented  by 
the  prtint  0,  formed  by  the  intersection  of  the  dividing 
line  M f with  a line  x9  (supposed  drawn  at  random) 
parallel  to  M O. 

(>th«r  et-  (1 15.^  Another  application  of  Problem  V.  to  the  case 

tihe**fir^*irs  * plane  parallel  to  the  horizontal  plane,  appears  at 

rietyofCaic  apposite  part  of  the  plate,  (fig.  4.)  in  the  outline  of 
II,  a small  footstool.  Through  the  point  b (the  nearest 

corner  of  the  projected  rectangle  b gj  o)  draw  the  occa- 
sional base  d c parallel  to  O H,  (Art.  64.)  and  make 
6 d to  6 c in  the  same  ratio  as  are  to  each  other  the  two 
sides  of  the  original  rectangle;  accunliitg  to  a scale 
(see  Case  I.)  adapted  to  the  distance  of  the  point  b 
from  the  spectator.  (Art  39,  5B.)  Suppose  the  vanish- 
ing point  of  one  side.  6 g,  be  the  point  marked  30°.  Tlie 
complement  of  80  is  60°.  The  other  side,  fro,  therefore, 
will  vanish  at  60^,  on  the  right  side  of  C,  on  the  vanish- 
ing line  O R.  Find  the  dividing  point  of  the  indefinite 
representation  A 30,  (ArL  101.)  and  cut  ofFgfr,  accord- 
ing  to  the  scale  of  frd,  determined  as  in  Case  1.  Then 
find  the  dividing  point  of  the  other  indefinite  represen* 
tatk>n  fr  60.  and  cut  off  o fr.  according  to  the  scale  of  fr  c 
or  d c.  The  lines  o SO,  and  g 60,  will  intersect  each 
other  at  / and  complete  the  tup  of  the  stool ; and  if  a 
diagonal,  as  fr/be  drawn,  U will  meet  O R at  some 
vanishing  point  between  3tf°  to  the  left  and  €0°  to  the 
ri|^t  of  C. 

(1 17.)  The  vanishing  point  of  this  diagonal  is  reppi- 
laled  by  the  ratio  which  the  two  adjacent  sides  of  the 
rectangle  bear  to  each  other  If  they  stand  to  each 
other  in  a rali«i  of  equality,  then,  fr  d bring  equal  to  fr  r, 
the  rectangle  will  be  a square ; and  the  diagonal  bj  will 
meet  O R at  a vanishing  point  marked  1&°,  t.  e.  mid- 
way, or  45°  from  the  vairisbing  point  of  6 g.  or  fr  o,  reck- 
oning to  the  right  and  left  from  those  |x>intsas  from 
zero. 

But  if  one  side,  at  fr  c,  is  greater  than  the  other,  then 
the  angle  represented  by  g fr  o must  be  divided  un- 
equally; the  two  parts  of  it  having  the  same  ratio  to 
each  other  asdfrbas  to  be.  The  dividing  point  of 
this  angle  (Art.  84)  will  be  the  vanishing  point  of  the 
diagonal  (hat  passes  through  it,  represented  here  by  bj. 
To  iUusirate  the  above,  let  the  whole  line  dc  be  divided 
into  as  many  parts  as  there  are  degrees  in  the  original 
of  the  angle  g fr  o,  viz.  into  90  parts.  Let  SO  parts  be 
allowed  for  the  side  d fr.  and  60  for  the  side  fr  c.  Since 
the  vanishing  point  SO  has  been  given  or  chosen  for  the 
aide  g fr,  representing  d 6,  and  since  the  angle  g fr  o has 
been  given  as  representing  90°:  tl»esumof9U°(riz.  30-f- 
60  = 90)  will  bring  the  vanishing  point  of  fr  o consider- 
ably to  the  right  of  C,  and  fix  it  at  6if  to  the  right : and 


the  diagonal  bj  will  vanish  at  30°  to  the  right,  dividing  OfOurtiine. 

(by  a line,  m 30,  draw  n to  that  dividing  point)  the  original 

right  angle,  SO  m 60,  into  two  shares : one,  30  m 30,  an 

angle  of  60°;  the  other,  30  m 60,  (to  (he  right  nf  C.) 

an  angle  of  30^.  And  these  two  shares  will  correspond 

to  the  two  divisiona  of  the  line  dc,  and  to  the  angles 

represented  by  jbg  and  jbo  formed  by  the  diagonal 

with  each  side  of  the  rectangle  : that  ia,  the  share 

ihg  (representing  60°)  will  correspond  to  the  side 

fro,  representing  sixty  parts  of  dc;  and  the  shore 

jbo  (which  reprcseiitc  3(t°)  will  correspond  to  the  side 

fr  g,  or  the  rcprescnlnlion  of  the  remaining  thirty  parts 

of  d c.  Let  the  learner,  for  the  sake  of  practice,  draw 

this  diogriim  above  as  well  as  below  the  vanishing  line  ; 

according  to  each  variety  of  Cases  II.  and  III.;  and 

with  sides  of  various  lengths  vaniHhing  at  any  other 

points  than  those  in  the  above  example.  For  a reason 

before  state<l  (Art  95)  such  lines  are  left  out  in  the 

plate  as  may  be  supplied  without  difficulty. 

Next  determine  the  height  fr  / of  the  footstool,  accord- 
ing to  the  scale  frd  or  fre.  (Art.  44— <-46,  48.)  Lines 
I and  1 60,  will  show  the  proportionate  len^h  of  the 
legs  of  the  stool.  Observe,  in  this  figure,  that  the  angles 
at  6 and  j are  each  of  them  representations  of  a right 
angle  at  m or  M ; since  the  lines  30  m and  30  M arc 
perpendiculars  to  60  m and  60  M.  But  parallelugrama 
making  any  other  angle  may  be  chosen  for  examples. 

The  next  example  (plate  ix.  fig.  5)  i.s  supposed  taken 
from  the  interior  of  a church,  and  gives  the  outline  of 
two  pews,  similar,  and  of  equal  dimenBioos  ; the  floor 
of  each  being  a representation  of  the  rectangular  paral- 
lelogram r e T X.  Let  the  base  a $e  g be  drawn, 
and  the  lines  sC.eC.  Tlicn  find  on  the  vanishing 
line  OR  the  dividing  point  (Art.  lOl)  for  the  repre- 
sentation e/,  vix.  the  point  marked  45,  on  either  side  of 
C.  (C  4£  being  equal  to  Cm,  or  (^M.)  From  the 
point  e,  along  the  base  a $ eg,  mark  off  e g,  or  a e,  equal 
to  cT.  A stral^t  line  g 45°  or  a 45°.  will  cut  c C in 
t,  and  give  ef  for  the  representation  ofeT.  Or  a line 
m T from  the  dividing  point  m,  in  the  furthest  extre- 
mity of  the  perpendicular  m C,  (Art.  98.)  will  make 
at  the  point  t a similar  intersection  of  eC.  Through 
t,  the  line  /y  (parallel  tote)  will  cut  off  ft.  (he  repre- 
sentation of  t X equal  to  e T : and  i f e t will  represent 
the  parallelogram  t e T X.  In  like  manner,  the  floor  of 
(he  pew  2 ti  r is  found.  Let  a new  occasional  base 
Uirough  the  point/ be  drawn  on  a line  with  f t A line  a C 
will  cut  off  from  the  new  base  a portion  yf,  represent- 
ing e a.  or  eg.  at  the  distance  of /,  (Case  ].)  and  lines 
from  the  dividing  points  nt,  or  45°.  will  cut  off  from  / C 
the  representation  of  a portion  equal  to  the  original  of 
/ e.  Then  a parallel  to  it,  or  te,  through  n,  will  com- 
plete the  rectangle  as  before.  But  obwrvc,  if  the  di- 
viding point  m be  employed,  either  a parallelogram 
similar  toseTX,  and  similarly  placed,  must  be  con- 
structed on  the  new  base  i L,  according  to  the  scale  of 
the  plane  of  it,  (Case  l.patsim,)  or  the  originals  cT. 

4 X mu«t  be  produced  at  their  extremities  T and  X to 
twice  ihcir  length,  ri>.  s X to  & ; and  e T to  Q. 

Next,  to  represent  the  hexagon,  and  (he  triangular 
divisions  of  the  carpet.  As  the  triangles  are  equian- 
gular, each  angle  will  be  60°.  Also,  as  one  side  is  pa- 
rallel to  the  base  te,  the  other  sides  will  make  eachao 
angle  of  60°  with  (he  base,  and  will  therefore  have  (heir 
vanishing  points  marked  30°  (the  complement  of  60°) 
on  each  side  of  C.  (Art.  94.)  From  ^ to  i mark  off 
divisions  each  equal  to  the  line  1, 8,  (below  the  base,} 
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Paihunf.  and  draw  e 30.  &c.  Then  Ihrmu^  the  interseclionfi  at 
1 and  * * *2  (above  the  base)  in  the  representation,  draw 
the  parallel  I,  2.  lo#e;  and,  lastly,  to  complete  the  he»- 
a^n.  the  parallel  5.  6,  tliruu^h  the  ioter!>ecimna  at  b 
and  0.  Observe  here,  as  in  the  last  example,  that  the 
ang^le  made  by  the  lines  1,  6.  and  2,  5,  cmasitifl'  each 
other,  is  the  representation  of  an  angle  at  m or  M,  made 
by  two  nulials  drown  from  M or  Pt  to  two  vanishing 
points  on  each  side  of  the  centre  of  the  vanishing  line, 
which  in  this  example  arc  numbered  30°. 

(1 18.)  Observe,  also,  thot  if,  in  on  equilateral  triangle, 
one  aide  be  parallel  to  the  base,  the  vanishiitg  point  of 
one  of  the  two  remaining  aides  will  be  like  dividing 
point  of  the  other  adjacent  side.  Titus,  in  oe  6,  the 
repreaenlaliofi  of  an  equilateral  triangle,  iinetso  30  and 
e 30.  being  drawn;  the  vaniidung  point  tdoOis  the 
dividing  point  ofeb;  and  rice  rerau,  the  vauiahing 
point  of  rC  is  the  dividing  ptiiiil  of  o 6. 

Annexed  to  this  figure  is  an  outline  of  alternate 
square  and  octagonal  divisions  in  the  floor  of  the  aisle. 
Tl>e  sides  of  each  octagon  will  be  found  to  vanish  in 
the  same  points  with  the  side*  and  di.'igonals  ofe.ich 
stpiare.  Thus  g45,  to  the  left,  is  the  vanishing  point 
Ilf  two  aides : g 45.  to  the  right,  the  vanishing  point  of 
the  two  at  right  angles  with  them.  Two  other  sides, 
Iteing  )mraUei  to  the  plane  of  the  picture,  will  have  no 
vanishing  point ; and  the  remaining  two  being  perpen* 
diculur  to  the  base  of  their  plane  will  vanish  at  the 
centre  C of  its  vanishing  line.*  The  square  B mFK 
(plate  ii.  fig.  1)  will  have  its  indefinite  representation* 
m 11  and  m L vanish  at  H and  L;  while  the  represeo* 
lalion  t T of  its  diagonal  R F,  will,  like  the  original,  be 
[larallel  to  Uie  base  g 7.  (Art  36.)  That  of  the  other 
diagonal  m K,  perpendicular  tog 7.  must  vanish  at  C. 
Make  g m.  m c.  on  (he  base,  each  equal  to  a side  of  the 
square.  Find  Y,  the  divkliiig  point  of  mL,  and  with 
Y C for  a radius,  and  C fur  a centre,  cut  C L in  the 
dividing  point  of  the  indefinite  representation  m H. 
Lines  to  g and  7 from  these  dividing  points  will  obtain 
the  points  t and  x.  Or,  one  of  these  points  being 
found ; a parallel  to  the  base  drawn  through  it  will 
procure  the  other  point.  Or,  from  W.  the  furthest 
extremity  of  the  perpendicular  W C,  draw  lines  W F, 
W B.  winch  will  cut  m L and  m II  in  x and  1.  xH 
and  I L will  then  intersect  each  other  at  o,  and  complete 
ofmx,  the  representation  of  m B K F.  Of  the  three 
squares  on  the  ground  plane  (plate  iii.  fig.  1)  the  indts 
finite  representation  g H of  the  diagonal  g ir.  will  in* 
lerscct  e C at  the  point  m;  m f,  parallel  to  rg,  will 
next  intcrifct  gC  iny,  and  complete  the  bottom  of  the 
box  rdzhg.  So  of  the  rest,  A similar  process  (plate 
iv,  fig.  1)  obtains  the  angle  ahf  representing  X P V: 
also,  ba  and  hf,  the  representation*  of/ 6 and  6 e. 
Also  o/iind  a t (plate  v.  fig.  2)  the  representations  of 
07  and  o6;  and  the  angle  taf  representing  V'PL- 

An  example  ht  given  (p)alc  vii.  fig.  1)  ofamund 
table.  In  that  representation,  only  a fourth  part  of 
the  cinrie  is  visible,  (since  F(i  I P is  the  boundary  of 
the  picture,)  so  that  the  quadrant  D WTissiifTicient  for 
the  required  cnn<i(ruclion.  And  as  no  regular  division 
of  the  circumference  is  there  necessary,  the  parallels 
are  drawn  intersecting  the  base  \ A at  random.  Since 
they  are  prr|>cndicular  to  X A.  their  vanishing  |>oint 
will  be  C,  the  centre  of  their  vanishing  line.  (Art.  72.) 

* rnnvtrvriiMi  he  applied  ii>  C*«e  HI.,  ta,  iodeeO,  inay  n»o«t 

of  ihe  e»amj>le.  tit  Case  II , by  B»ing  oalv  lb*  Direct  i«fcteiid  of  lb# 
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To  construct  the  leaser  circle  beneath  the  table,  find  the  oroetiioe. 
centre  n of  the  table  by  a line  B T,  or  S X (X  A being 
made  =AT ;)  cutting  A C in  the  point  n.  and  giving  A n 
for  the  representation  of  A T or  A X.  Fix  the  interval 
A W lielween  the  parallel  plane*  of  the  two  circles,  which 
(sec  Case  I.)  mnat  be  measured  according  to  the  scale  of 
the  base  A X.  Draw  W C.  A parallel  n o,  to  the  plumb- 
line  nr  station  line,  will  give  0 to  represent  the  ceuire  of 
the  lower  circle.  Next  subtract  A W,  or  any  required 
portion,  from  the  radius  of  Uie  larger  circle  (below  the 
base)  and  describe  the  inner  quadrant  T IL  'fhen  pro- 
ceed with  parallels  upon  Uic  new  occasional  base  W Y, 
os  before  upon  the  base  X A.  Numerous  architectural 
illustration*  might  be  here  introduced  fur  delineating 
circular  columns,  walls,  pavements,  &c.,  in  all  which 
the  pnwes*  would  be  tlie  same  as  above  detailed. 

(119.)  ii.  Some  examples  were,  secondly,  proposed  ilTocxem* 
for  Prtib.  \ . on  a plane  parallel  to  the  atalion  plane.  Phl) 

The  station  line  must  now  take  place  of  the  horiz«mtal ; 

Mild  be  resorted  to,  a*  in  the  last  problem,  for  the  va*  rmilriioih# 
iiishing  points  of  all  line*  on  any  plane  |>araliel  to  the  waixw 
station  plane.  (An.  C5.)  'Phe  side  (plate  lii.  fig.  i)  P'****‘ 
of  the  cubic  box,  together  with  iu  parallel  side  d xme, 
nod  four  other  square  side*  (also  parallel)  of  the  two  c^'n. 
boxes  to  the  right  of  it,  are  all  examples  of  planes  per- 
pendicular to  the  picture,  and  at  the  same  time  parallel 
to  the  station  plane.  Tlieir  vanishing  line  will  be  W V, 

(the  station  line,)  and  their  vanishing  point  will  be  C, 
the  centre  of  the  picture.  (Art.  72.  73.)  In  order  to 
the  representation  ghif,  let  the  line  A f be  taken  a*  a 
base  ; and  let  AC.  gC,  be  drawn.  From  L,  the  furthest 
extremity  of  the  perpendicular  L C,  raised  at  the  centre 
of  the  vanishing  line,  (An.  27.)  lines  drawn  to  the  points 
d and  e will  intersect  the  indefinite  representations  at  1 
andy  The  line  i f will  then  complete  the  object ; or, 
a line  g N toN,  (the  vanishing  point  of  the  diagonal  gi, 
and  diriding  point  of  line*  vanish  ing  in  C.)  will  give  the 
point  t ; through  which  a parallel,  ty,  to  the  bwe  will 
answer  the  purpose.  An  examfde  in  the  preparatory 
plate  for  Case  II,  (plate  vii.  fig.  1 ) wa*  given  of  a glass 
dour  surmounted  by  a semicircular  window.  In  order 
to  this  representation,  the  quadrant  N Q 7 i*  *ut!icient 
to  express  as  much  of  the  construction  as  it  vbible  (pt7. 

7 r)  in  the  jiicture.  Choose  a point  7,  from  which 
to  begin,  according  to  Prob.  V.,  the  intended  lines 
and  angles.  (Art.  99,  109,  110.)  Draw  the  liase  Q (J. 

Make  the  angle  N 7 G.  or  N 7 Q,  equal  to  the  intended 
angle  wiili  the  base  ; and  to  be  represented  at  the  point 
7 : which  angle,  in  this  instance,  is  90^.  Then  7 N,  }ier- 
pendictilar  at  the  point  2 to  the  Imse.  gives  the  radius, 
with  which  describe  the  arc  N Q.  liaise  the  perpen- 
dicular C S (Art  27)  equal  to  the  principal  distance, 
at  the  centre  of  the  vanishing  line.  A alraighl  line  from 
the  dividing  point  S to  N,  or  from  the  dividing  point 
D to  Q,  or  from  the  dividing  point  B to  (2  q being 
made  equal  to  xN.  or  z Q.)  will  cut  the  indefinite  re 
presentation  x C in  the  point  r,  giving  7 r to  represent 
xN.  Next  draw  parallels  to  x N,  between  the  base 
Q 7 and  the  arc  QN  ; and  from  their  points  of  inter- 
section on  the  base,  draw  to  C their  indefinite  represen* 
tation*.  Lines  from  S to  each  corresponding  point  of 
intersection  made  by  the  parallels  on  the  arc  Q N will 
produce,  in  the  same  manner  as  in  former  examples, 
the  curve  Qyr;  which,  in  order  to  receive  the  regular 
divisions  t E and  xy.  will  require  its  prototype  N Q lo 
be  regularly  divided  into  such  pontons,  as  that  a line 
S J shall  intersect  E C,  the  indefinite  representation  of 
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J E.  at  the  point  y.  Observe,  if  aof  namber  of  radii 
be  ciravrii  from  i to  the  arc  Q J N | that,  ns  the  radius 
1 N is  represented  by  z r,  so  is  x J represented  by  z y, 
&e.  Also  the  angles  made  by  these  radii  and  mea- 
sured on  the  arc  N Q will  be  represented  by  corre- 
sponding radn  intersecting  the  curve  Q y r.  Thus  the 
angle  J z N is  represented  by  the  angle  y z r ; the  angle 
J z Q by  the  angle  y z Q,  Ac. 

Observe  also,  that  the  base  Q G,  or  Q t,  i>eed  not 
coincide  with  E G the  side  of  the  picture,  but  its  place 
is  determined  by  that  of  the  nearest  point  z«  in  the  re- 
presenUtion.  A line  from  C through  p,  will  intersect 
M Ir  at  the  point  k;  with  which  point  as  a new  centre, 
and  with  the  radius  ArN  (or  any  other  given  radius) 
proceed  as  before,  and  construct  the  representation  hp 
of  the  quadrant  A N. 

The  learner  will  soon  perceive,  that  the  operaUons 
above  exemplified  are  applicable  not  only  to  circles,  and 
arcs  of  circles,  but  io  all  curva  tehatzorver.  More 
examples  need  scarcely  be  given.  If  he  Is  in  the  neigh- 
bourhood of  architectural  ol^ccta,  he  cannot  fail  to  dis- 
cover abundant  examples  for  himself,  in  the  arches  of 
a bridge,  of  a gateway,  or  of  an  aqueduct,  as  well  as 
among  the  numeroua  picturesque  specimens  to  be  col- 
lected from  colleges,  castles, temples, palaces.and  cathe- 
drals. Every  illustration,  too,  which  we  have  introduced 
respecting  lines  that  belong  to  planes  parallel  to  the 
horizontal  plane,  may  be  easily  converted  into  an 
example  of  umtlar  lines  on  planes  parallel  to  the  kaiion 
plane.  For  this  purpose,  the  reader  need  only  substi- 
Cute  the  expression  Ualion  line  for  Aonzontai  line{  thus 
viewing  the  plate  under  a difierent  aspect,  and  changing 
into  a ground  line  (Art.  60)  what  before  was  thie 
right  or  left  ude  of  the  drawing.  Lines  which  before 
were  pamllel  to  the  station  line,  will,  under  this  new 
aspect,  ajipear  horiaontal.  Tlius  the  side  I F of  the 
picture  (plate  vii.  fig.  1)  being  taken  as  a ground  line; 
the  boundary  of  the  round  table  may  be  converted  into 
an  arch  ; the  side  g &,  of  the  rectangular  picture-frame, 
into  an  occasional  base  line  parallel  to  the  new  bori- 
sonlal  D B ; and  the  lines  C & and  Cg  Into  indefinite 
*«pre4CDUtions  on  the  ground  plane,  its  parallel. 

(120.)  Tlie  foregoing  observation  almost  supersedes 
the  necessity  of  again  giving  examples,  as  was  done  in 
Art.  97,  under  the  third  variety  of  Case  H.,  namely,  on 
a plane  neither  parallel  to  the  horixonialt  nor  to  the 
tiation  plane.  To  several  of  the  foregmng  figures, 
let  new  horizontal  and  station  lines  be  drawn  through 
the  centre  of  the  picture ; and  let  the  former  horizontal 
and  station  lines  be  no  longer  so  named,  but  considered 
only  in  general  as  vanishing  lines  passing  through  the 
centre  of  the  picture.  Many  of  the  examples  already 
given  will  be  tliua  available.  Tliere  are,  strictly  speak- 
ing, but  few  objects  in  nsture  that  are  perfectly  hori- 
zontal, or  perfectly  true  to  the  plumb-line ; whereas,  the 
number  of  other  vanishing  lines  is  infinite  which  are 
included  under  Case  11.,  and  which  form  diameters  of 
the  circle  of  vision  (Art.  11)  over  and  above  the  two 
formed  by  the  horizontal  and  station  lines.  Let  a 
straight  line,  for  example,  be  drawn  through  the  centre 
C (plate  ii.  fig.  2)  parallel  to  any  diameter  of  the  circle 
I A « / r,  Ac.  but  not  parallel  to  the  horizontal  or  station 
line. 

(121.)  Since  the  plane  of  the  circle  ike  i,  Ac.  is  pa- 
rallel to  the  plane  of  the  picture,  any  straight  line  drawn 
upon  it  may  be  an  occasional  base.  (Art.  80.)  Acconlingly, 
each  line  drawn  through  C will  be  a vanishing  line  of  the 

VOL.  V. 


piano  containing  the  diameter  to  which  each  line  Is  pa-  of  OuiHimw 
rallcl.  Thus  a line  through  C parallel  to  i r,  will  be 
the  vanishing  line  of  the  plane  iCo;  and  similar  pa- 
rallels to  kWt  sz.  and  tm,  will  be  vanishing  lines  to  the 
planes  A C to,  s C z,  aud  (Cm.  And  any  other  angle 
xnaile  with  each  Imse  may,  by  the  foregoing  proldem, 

(Art.  96,)  be  represented  besides  the  angle  90^  here 
represented  at  n,  and  at  the  eight  points  A,  t,  t,  Ac.  Also 
any  other  portion  may  be  cut  off  from  the  indefinite 
representation  at  n C,  besides  the  portion  n o. 

The  line  C Q (plate  iii.  fig.  1)  belongs  also  to  this 
v'arietyof  Case  II.  The  plane  of  the  bottom  of  a box 
inclin^  to  the  horizon  will  have  C Q for  its  vanishing 
line,  drawn  parallel  to  the  nearest  edge  of  the  bottom 
of  the  box ; which  line  of  the  edge,  being  parallel  to  (he 
picture,  may  be  used  (Ari.  80)  f<ir  an  occasional  base. 

The  plane  uf  its  lid  requires  a vanishing  line  similarly 
drawn.  Moreover,  if,  according  to  what  is  suggested 
above,  the  line  C Q be  substituted  for  the  horizontal, 
the  lines  it  L and  N V will  furnish  abundant  examples 
as  vanishing  lines  for  the  bottoms  ainl  sides  of  the  boxes ; 
m constructing  which,  the  operation  will  be  precisely 
umilar  to  the  mode  already  given. 

In  an  introductory  illustration  of  Case  II.,  (plate  vii. 
fig.  1.)  a portfolio  was  introduced,  with  lines  making 
various  angles  on  its  page  a I lb  with  the  base  a b,  of 
the  plane  to  which  they  belong;  and  witli  each  other. 

It  seems  sufficiently  clear,  from  what  has  been  explained 
of  the  proeess  in  Problem  V.,  that  any  figure,  curvilinear 
(Art  119)  or  rectilinear,  may  be  conslnicted  and  re- 
presented at  any  point  os  at  e,  or  at  /,  in  that  plane, 
according  to  (he  rulesabore  laid  down  for  such  a repre- 
sentation upon  all  planes  perpendicular  to  (he  persjfec- 
tfve  plane,  or  plane  of  the  picture.  We  have  dealt  the 
more  largely  in  explanatory  matter  to  this  and  the  fore- 
going problem,  because  the  rules  for  similar  operation 
in  Case  III.,  to  which  we  now  proceed,  will  be  found,  in 
every  respect  but  one,  (Art  27,  29,  and  note  (o  Art 
118,)  exactly  to  resemble  (hose  we  have  applied  to 
Case  II. 

CASE  III. 

Of  planes  neither  parallel  nor  perpendicular  to  tbs 
perspective  plane  ;*  which  comprise  three  varieties. 

I.  Planes  whose  bases  are  parallel  to  the  horitonlal 
line. 

II.  Whose  bases  are  parallel  to  tbe  station  line. 

III.  Whose  bases  are  neither  parallel  to  the  horizontal 
nor  to  the  station  line. 

Rules  and  observations, 

(122.)  That  all  bases,  or  occasional  bases,  (Art.  20, 

21,)  ofany  planes  included  under  Cases  II.  and  III.,  are 
representations  oflines  parallel  to  the  plane  of  (he  picture. 

(123.)  That,  consequently,  the  representation  of  any 
straight  line,  of  which  the  original  is  parallel  to  the 
plane  of  the  picture,  (Art.  80,  121,)  may  be  substituted 
as  an  occasional  base  of  the  plane  to  which  the  straight 
line  belongs. 

(124.)  That  all  planes  whatsoever,  which  have  bases 
parallel  to  the  horizontal  line,  are  perpendicular  to  the  pUcct  ara 
station  plane  and  to  its  parallels.  parptndka- 

(125.)  That  all  planes  whatsoever,  whkh  have  bases 
parallel  la  the  station  line,  are  perjiendicular  to  the  plane 
of  the  horizon  and  to  its  parallels.  pUaea, 

* OlKcratw  dcnoaiiaatrd  (Arl.  ^)  pluri,  of  «hkti  Uw  >aaitbuig 
line  iioc»  iwl  put  liuough  Uie  centra  o(  tL«  pklutv. 
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PainlioK.  (IS6.)  That  the  vanUhiiijr  linen  of  all  pUnesdc'scnbed 
uiiderCase  11.,  have,  in  C'aae  III.,  the  auldiliunul  employ- 
ment of  furninhln^  central  distances  (Art.  24)  for  such 
vanishing  Hncs  an  belono;  to  plane?;  inclined  to  tlie  ]NCture. 
Their  (rtradunlion  (Art.  B2,  88)  is  important  for  de> 
terminini;  the  nn^fo  made  by  such  iocUDcd  planes  with 
the  picture,  or  with  each  other. 

(127.)  That  anyTanwhinplinetnclmled  under  Case  II. 
furnishes,  in  Case  III.,  a cenlnil  distance  tnevery  other 
vani^hinif  line  which  crosses  it  at  riifht  an^es.  (Art.  24.) 
Thus  the  vaniahiD^  line  D .M  (plate  b^.  1)  passinpr 
throuerh  the  centre  of  the  picture,  nm!  therefore  (Art.  24) 
included  under  C^ne  II.,  is  uset)  for  the  re^pectiTe  can- 
tral  distances  of  the  vanishing  lines  which  cross  it  per- 
pendicularly at  the  points  D.  R,  Q.  and  M.  A^in,  the 
ranishinff  line  11  T.  (plate  viH.  flj;.  1.)  proditevd  both 
ways  to  the  required  exUiit,  contaim  on  either  siile  of 
the  centre  T of  the  picture,  the  central  distances  T X, 
T X X,  T X X X,  &c.  of  seventeen  ranishinfli;  lineis  rach 
beionfpns  to  the  plane  of  the  front  piece  of  a step  in  the 
spiral  staircase. 

(128.)  That  in  general  it  is  to  bo  ohoerved  of  Caae 
III. ; whatever  c3pcration  was  performed  in  Case  II.  by 
a substiunkm  of  some  line  equal  to  the  principal  dis- 
tance will,  in  Case  III.,  be  effected  liy  the  substitute  for 
the  direct  distance.  (Art.  2h,  29.) 

(I2J.)  Also  that  the  operation  to  find  the  vanishing 
points  or  the  dividing  points  for  any  angles,  or  for  any 
indefinite  representations  belonping  to  planes  under 
Case  IIL,  is,  in  nil  other  respects,  a similar  proecss  to 
that  under  Case  1 1.,  evcepl  that  the  diri'Ct  distance,  or  rta 
sul>stiliile,  irmst  invariably  be  employed.  (Art.  2b.) 

(190.)  That  as,  in  Case  li.,  a {Mrrpendicular  must  be 
raised  at  the  centre  <A«i.  97,  flft,  00)  of  airy  vanishing 
line,  for  determining  the  vanishing  point  of  any  line  or 
lines  aceording  to  the  angle  made  by  them  at  the  ba.se, 
or  made  with  each  other ; (see  Prob.  III.,  IV.,  and  V.) 
BO  in  Case  lll.,aperpcndiculnr  must  srmilnrlybe  raised; 
but  it  must  no  hmgrr  equal  the  principal  distance,  H 
must  here  equal  the  direct  distance. 

Graib^loa  (I3l.)  That  ns,  in  Case  II.,  divisions  into  degrees 
ofvsniihing  numl>erecl  on  each  vanisliing  line  (Art.  62)  were  made 
Cm  Til  radials  drawn  to  meet  it  from  the  furthest  extremity 

of  a perpendinilar  which  was  equal  to  the  principal  dis- 
tance, and  which  was  raised  at  the  centre  of  the  ranish- 
ing  line  : so  these  divisions,  in  Case  III.,  may  be  aimi- 
Inrly  graduatwl ; but  the  fM'rpendlcular  rvquin^  for  this 
prepanition  of  the  perspective  plane  must,  iu  Cose  III., 
equal  the  direct  distance. 

Torraniah-  (132.)  That  us,  in  Cnee  II.,  portions  of  the  above- 
iogpoiata.  named  rtulinh  are  cut  olT  by  the  vanUhing  tine;  and 
each  point  of  their  contact  w itli  that  line  U the  vanishing 
point  of  all  indefinite  represcutatioos  of  pwrallcU.soaie 
one  ut  least  of  which  bekmgn  U>  the  plane  vaiUKhing  in 
that  line : (Art.  7G  :)  so  in  Case  111.,  aimllar  pmnts  will 
be  obtained  for  similar  uses. 

Fpt  difKl.  (133.)  Tlial  as,  in  Case  II.,  the  portions  cut  off  from 
ingpoioti.  the  above-named  radials  are  equal  to  and  measure  the 
interval  between  the  vanishing  and  dividing  point  of 
each  iudcfliiite  representation,  (which  intcr>al  is  mea- 
sured from  each  vanisliing  point  along  the  vanishing 
line  on  the  side  nearest  the  perpendicular:*)  ao,  in 


• 8*e  Art.  lot  sail  plat* lx.  ftg.I.vbfrathe  interralO  S is  eqtaal 
to  ta«  isdU)  O m or  U It,  snil  ii  measnred  skma  the  vanishinc 
lmUR,iaadv«ctMa  fiM  tht  |miU  O towitfdi  the  perpeadto^ 


Case  III.,  eadi  dividing  point  is  aimilarly  found  in  each  Of  OuUioo. 
respective  vanishing  line;  but  the  perpendicular  at  its  ^ , - 

centre  roust,  in  Case  HI.,  equal  the  direct  distance. 

( 134.)  That  accordingly,  the  interval  between  3d’  and 
SO®  measured  (plate  vii.  fig.  1 and  2)  on  each  .side  of 
the  centre  of  U»  vanishing  line,  and  alw  the  inter>-al 
between  that  centre  and  the  point  marked  45* each  way, 

(which  intervals  In  Cose  II.  were  equal  to  the  principal 
distance,)  muet,  in  Cose  III.,  be  made  equal  to  the  direct 
distance;  and  the  dividing  pmnta  (Art.  65)  depending 
on  those  l«  on  other  intervals,  will  he  regulated  in 
every  instanec  by  them.  Tiras,  to  take  the  ftrat  of  these 
instances  t 

The  dividing  point  of  lines,  making  90*  with  any 
base,  ami  which  therefore  vanish  at  the  point  marked 
30®  (An.  94)  on  their  vanishing  line;  will  be  another 
point,  marked  also  80^  (.\rt.  1 18)  on  the  opposite  side 
of  the  centre  of  that  vanishing  line.  (Plate  vii  fig.  1 and 
2,  and  plate  x.  fig.  1.)  Again,  in  the  nett  insiunce, 

The  dividing  pomt  of  lines  which  make  90  degrees 
with,  or  represent /MTpendicuIart  to  any  base,  (and  conse> 
quently  vanish  at  the  centre  of  the  vanishing  line.)  is  a 
point  on  each  side  of  that  centre  marked  45*  (plate  vii. 
and  t.)  where  a circle,  having  that  centre.  an<l  (lie  prirt- 
cipal  or  direct  distance  (os  tlto  cose  may  be)  for  radius, 
cuts  the  vanishing  line. 

(135.)  That  the  dividing  point  of  lines,  representir^ 
parafUh  to  the  liose  of  any  pluoe,  is  (he  centre  of  the 
vanishing  line  of  that  plane.  (Art.  66.)  Consequently, 
as  in  Case  II.,  the  dividing  point  of  such  lines  was  in 
the  centre  of  their  vnnishitig  line,  ri*.  the  centre  of  the 
picture  : so,  in  Cose  III.,  the  dividing  )Ksn(  of  such 
parallels  to  the  liase  will  he  the  centre  of  the  vanishing 
line  of  (he  plane  to  which  that  base  belongs ; (hough  do 
longer  tha  oaetre  of  the  picture. 

(186.)  Thol  a diHtfmce  “tv  Vo -be  nertford  between 
the  graduation  of  vanishing  lines  in  l^ase  II.  from  th^ 
of  those  in  Case  III.  Itis  a work,  inCase  III.,  of  some- 
what greater  complexity.  Every  vanishing  Kne  not 
passing  through  the  centre  of  the  picture  must  be  sepa- 
rately graduated ; i.  e.  must,  tn  its  graduation,  correspond 
to  every  change  of  the  central  or  direct  distance.  Bat 
when  any  number  of  central  distances  are  equal  in  length 
each  to  each,  the  vanishing  Hnea  they  belong  to  will  be 
graduated  alike. 

(187.)  That  every  vanishing  line,  os  has  been  seen  Cwtain 
by  the  experiment  of  the  piece  of  card,  (Art.  32,)  has  |'lai«»/ere. 
one  plane  vanishing  in  It,  which  never  presents  any 
other  appearance  to  the  spectator  but  that  of  a straight 
line.  It  is  the  plane,  which,  produced  to  meet  his  eye, 
contains  in  C^e  II.  the  principal  distnrvcr  ; in  Case  Ilf. 
the  direct  distance.  Tltc  vanishing  and  base  lines  of 
such  a plane  ore  alvravs  one  and  the  same  liite.  (.Art.  68, 

69.) 

(136.)  That  to  find  the  centre  of  any  vanishing  line  Ilimto 
not  passing  through  the  centre  of  the  picture,  either  a find  in  Com 
perpendicular  (r*t.  the  central  distance,  Art.  24)  may 
be  drawn  to  the  vanishing  line  from  (he  principal  p<rinl ; ranwhiag 
or,  with  the  principal  |xrint  os  a centre,  an  arc  may  W Woft, 
drawn  cutting  out  <if  the  vanishing  line  n portion,  which 
will  be  the  chord  iff  the  arc.  That  chord  bisected  will 
give  at  its  pmnt  of  bisection  the  centre  of  the  vanishing 
line.  Tims,  N O (plate  x.  fig.  1)  Is  a clKwd  of  nn  arc 
of  the  circle  of  vision.  Bbect  N O in  R.  R will  l>e  (he 
centre  of  the  vanishing  line.  Again,  with  the  centre  C, 
drscribe  an  are  cutting  ont,  any  w here,  a portion  from  the 
vanishing  line  G 1,  aitoated  oot  of  ihe  circle  of  virion. 
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. Bisect  the  chord  so  cut  oAT.  Ttie  point  of  bitccUon  M 
' will  be  llic  centre  of  the  Tauiahin^  line  U I. 

(139.)  That  tlic  pnAdpal  distance  i»  a roenn  propor- 
^ tional  Ix'tween  any  two  centra)  dltUiioei,  exprcsaiofc  to> 
' gethef  ttw  sum  of  in  the  amount  of  their 

tk>n.H ; and  if  the  two  vanishing  line*  be  parallel^  the 
L*  centre  of  the  vanishing  line  of  one  plane  is  Uie  vaoishiug 
' point  of  all  lines  peqiendicular  to  the  other  plane.  For 
^ example,  the  principal  distance  CA  (plate  x.  lig.  1)  is 
a mean  proportional  between  Uie  central  distances  C B 
marked  30^  and  C K 60” : and  (their  vanisliing  lines  E U 
and  K 1 being  parallel  to  each  other)  K 60  will  be  the 
ranishing  point  of  all  perpendiculars  to  any  plane, 
vanishing  like  the  plane  of  the  ship’s  deck,  in  EB  ; B 
the  vanishing  point  of  all  perpemlicnlurs  to  a plane 
vanishing  in  K 1. 

\ (140.)  Tliat  out  of  any  number  of  lines  which  are 

parallel  to  each  other,  and  which  therefore  vanish  in  the 
same  point,  (Art.  76,  132,)  any  two  may  belong  to  a 
plane  \'anishitig  difTerentiy  frmn  that  of  any  of  the  rest ; 
but  the  aimmon  vanisliiug  point  of  all  the  (wurallels  will 
be  the  common  point  of  iuterscctiou  of  tltc  Kpumte 
vauisbing  lines  belonging,  res|iectiveiy,  to  each  plane, 
niiis  the  point  P (plate  ii.  fig.  3)  is  the  point  of  inter- 
section for  tlie  fixir  xanishhig  lines  of  the  planes  to 
which  the  fiCN^ral  parallel  lines,  vanishing  at  that  point, 
belong ; namely,  tor  tltc 

r «t  P*\  f& P ff,\«biclieODlains,'\£  P aiMi  9 P. 

j PV,  JrfPA.l  b«dtfe»i,K  UP  AP. 

Ipz,  ) l/Po,Jlh«wgmabQfJ/P  oP. 

) (141.)  Tlial  an  original  plane,  coasidered  in  relation 

to  any  other  original  plane,  must  Iw  either,  1st,  parallel 
to  it,  in  which  state  it  has  been  already  noticed  : (Art. 
65  :)  nr,  2d)y,  mact  intertM.x-t  it,  iu  which  state  it  has 
been  only  partially  noticed : t.  e.  only  under  Cases  I. 
and  II. 

1.  One  plane  we  have  seen  parallel  to  the  picbire, 

<•  and  the  other  perpendictilar  to  the  picture ; in  which 
^ circuimtatKvs  the  line  of  tn^ericetrdn  cf  the  two  nrigtnal 
planes  is  always  paralicl  to  the  base  ainl  vanishing  line 
of  one  of  them.  Hx.  gr.  The  interwetions  mf,  eg.  p r, 
j k,  or,  si,  (plate  iii.  fVg.  1,)  made  by  planes  of  tite 
cla-vs  just  stated,  are  parallel  to  11  L.  (be  vanishing  line. 
Almost  all  our  plates  on  outline  supply  similar  examples. 
Or,  we  have  seen 

t 2.  Both  planes  perpendicular,  as  in  Case  I.,  to  the 
picture : in  which  case  the  \amshiug  lines  ctos.s  each 
other  at  the  centre  of  the  picture,  wliich  thus  bocutnes 
the  i>anMAirtg  point  of  the  line  of  intenecUon  ,•  (Art. 
145 ;)  and  is  the  point  ut  which  the  actual  angle  made 
by  the  one  plane  with  llic  other,  is  always  formetl  by 
Iheir  two  vanishing  lines.  Ex.  gr.  The  line  of  inter- 
section, n 9 (plate  u.  fig.  2,)  of  any  two  of  the  four 
planes  (jKrpcndicular  to  the  picture)  vanishes  in  llic 
centre  C of  the  picture  ; and  the  angle  made  by  any  two 
of  the  planes  with  each  other,  is  to  be  found  by  draw- 
ing, through  C.  their  two  vanishing  Hues  r or  by  drawing 
at  n or  o,  or  at  any  point  in  the  line  of  intersection,  (heir 
two  bases.  The  latter,  in  this  cxajnp1c,arc  alreatly  draw  n. 
Other  ways  of  iiitersectiou  ntiw  pretient  Uiemselvc.s.  But, 
respecting  (he  laws  of  intersecliun,  ul»er\c,  genendly, 
h (142.)  That  wticii  only  one  of  two  intcr&ccung  origi- 
nal planes  has  a vaaLshiug  line,  tlte  line  of  interaectiuo 
is  paralicl  to  that  line  or  to  the  corresponding  base. 

• Birpaniiculcr  at  P,  to  P C.  iU  ceottal  diiUaca, 


(Art,  65,  66.)  Thus,  N S,  (plate  v.  1.)  the  inteC  Of  Oullioe. 

eecUou  of  the  plane  ot'  X N Q,  or  of  U V , with  Ui 

ground  plane,  (Art.  45,  40,)  is  parallel  to  tlte  base  I K 

of  the  ground  plane.  Also  another  parallel  to  I K,  in  j^oihw^ 

the  same  diagram,  is  1 1 ; it  being  uuolher  intersection  riined to, 

by  another  pU^  also  parallel  to  the  picture.  Here  one  of  the  picture. 

the  two  planes  is  parallel,  and  the  oUtcr  per^icndii'ular 

to  the  perspective  plane  ; ami  ourexampk»  are  drawu 

from  C'asea  1.  and  11.  Next,  for  an  example  that 

refers  to  Case  111.:  dh.  (plate  iii.  fig.  1.)  parallel  to  the 

vanishing  line  V H,  represents  the  intersection  of  the 

plane  a h hd  with  tlie  plane  dhge.  Here  one  of  the 

two  planes  is  parallel  to,  the  other  inclined  to,  the 

picture. 

(143.)  That  when  the  vanishing  lines  or  bn.<tes  of 
any  two  intersecting  original  planes  are  parallel,  (heir  lines  ps^ 
line  of  intersection  will  form  another  parallel.  Thus  1*^  Bi>ih 
the  base  and  vanishing  line  of  the  plane  I knm  (plate  x. 
ftg.  1 , No.  1.)  are  parallel  to  the  bo.se  and  vanishing  line  picturet 
of  (he  plane  omnp.  G I,  the  vamshing  line  of  the  or  one 
former,  is  parallel  to  Q F,  the  vanishing  line  of  the  pe»(ih^ulAr 
latter.  Agreeably,  therefore,  to  this  rule,  the  line  m a, 
of  llieir  intersection,  is  parallel  to  G I,  or  to  ()  F,  or  to  ^jn^Vto 
their  corresponding  liases.  Also  d A,  (plate  iu.  ftg.  1,)  Unpictutc. 
(he  intersection  of  the  planes  d a A A,  d n i A,  and  d : i A, 
or  of  any  two  of  them,  is  parallel  to  titeir  respective 
vanUhit^  lines  at  Z,  C,  and  V",  through  which  piiinta 
their  respective  centres  are  joined  Ity  a line  Z V passing 
through  the  centre  of  the  picture.  For  it  ins-ariably 
follows, 

(144.)  That  when  any  two  vanishing  lines  (such  as 
described  in  Art.  143)  are  parallel  to  each  other;  a line 
perpendiralar  to  lioth.  and  Imning  tlicir  centres,  will 
pass  through  (he  centre  of  the  picture  or  principal  point. 

Observe,  further, 

(145.)  That  when  any  two  vanishing  lines,  or  any  VanUi'ing 
two  bases,  intersect  each  other,  tlve  planes  to  which  (hey  Uoei  nut 
respectively  belong  must  also  intersect  each  other  ; and  pa> 
the  line  of  their  inimection  toiil  vani*h  at  the  point 
irAcre  the  two  vani$hing  linei  wiod.*  Tims,  the  centre 
of  the  vanishing  line  of  any  given  plane  is  also  found  to  tiunvs- 
be  (lie  v*anishJng  point  of  all  inters^kms  made  with  the  nwties,  and 
given  plane  by  a plane  perpendicular  to  the  pictme.  wb*w. 

(146.)  That  for  the  purpose  of  determining  the  angle 
made  by  two  intersecting  planes  with  each  other,  (be 
vanishing  line,  in  most  iitstances,  must  be  found  of  a 
plane,  which  we  projxwc  to  call  the  piano  of  measure. 

The  plane  of  measure  is  a plane  perpendicular  to  any 
two  ia/<*rarcft/ig  planet,  which  crosses  perpendicularly  meiuiif«» 
their  line  of  intersection  and  contains  tJie  two  lines 
measuring  (he  angle  of  their  inclination  to  each  other. 

(147.)  That  when  any  two  original  planes  of  tlie  cla&s  i.Mcajcuro. 
mentioned  in  Article  141,  No.  2.  inten>ect  each  other,  live  meutaf  ilw 
angle  made  by  tlicm  with  each  other  is  measured  on  Uie  anglo  niada 
plane  of  the  picture,  which  is  ilsdf,  in  such  inslaiices,  the  ^ *7 
plane  of  measure,  being  perpendicular  to  tliem  both. 

(14B.)  That  when  any  two  of  the  class  mentioned  in  ^hrrwhoM 
Art.  143  iiKersect  each  other.  Ute  angle  made  by  them  vAnUhing  ■ 
with  each  other  is  measured  on  the  central  distance  of  tlie 
■ . ■ {xualxU 

* Since  uty  one  umI  the  nme  vanikhin);  ]vict  rouy  beloag  to  an 
infinite  munbier  ef  vnaishio^:  haes  { nod,  cu«ine(|utfiilly,  any  one  ami 
the  saTno  iadedaiU!  repm^-utatton  to  aa  infiiutc  mimber  of  ]>h>nt'i : 

(heraforc,  in  moat  caaostwn  Tanishtng  point*  at  l«av1  muxt  be  found, 
la  order  to  detenDtae  vluitever  plane  n ramenun  to  «>r  contains  the 
twu  lioea  raniihin^  in  thoae  poioti.  (Art.  31.)  Uut  In  oidy 
«M  poLat  b«  gtToo : than  the  tajd*  nf  iodiaatiMi  to  the  picture  mturt 
ateo  be  |Ptrca,  made  by  the  plane  that  coTttauia  the  vrigiiul  fina 

taoiahuig  ia  the  given  puiot.  See  Pmb.  IX 
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Tkintia^. 


2.  MtMur^ 
neat  0^  thie 
an^  «bea 
tlie  ranieh* 
log  I>ae» 
arr  mo/  pt> 
nllcL 


3.  M«Morc* 
nrat  vhen 
oito  *f  live 
two  pbuiea 
bw  no  v»> 
nUhiog 
liae. 


TAnUhiitf^  Une  (j^radu&t«d  ft*  to  CftM  II.  Art.  126)  of 
one  or  both  plancit ; winch  ci'fltral  distance,  it  will  be 
fteen,  is  part  of  the  vanishing^  line  of  tiic  plane  of  mca* 
sure.  This  tneaftoremeni  may  happen  in  three  ways. 

1.  If  one  of  the  parallel  \aniahing  lines  puss  through 
the  centre  of  the  jMctiire,  the  an^e  so  mcftKured  » that 
contained  briwe^n  the  direct  ana  (he  prinetjtat  diMancet. 
Thus  the  vanishing  line  G I (plate  x.  fig.  1)  a )>arallel  to 
lie,  the  horisontaJ  line.  Its  central  distance  CM  is 
marked  3^^  to  express  the  angle  C II  M contained  be- 
tween M H the  direct,  and  H C the  principal  distance. 
Consequently,  the  plane  of-  whkh  U 1 is  the  vanishing 
line  is  found  to  moke  an  angle  of  63  degrees  with  the 
plane  of  the  horizon. 

2.  If  neither  of  Uic  two  parallel  vanishing  lines  pass 
through  the  centre  of  the  picture,  and  they  are  situated 
on  diliercnt  sides  of  that  centre ; tlie  angle  made  by  their 
two  planes  with  each  other  is  the  nim  of  the  angles  gra^ 
duated  on  their  two  central  distances.  It  is  tlie  angle 
contained  between  their  lino  direct  dutance^.  Thus  the 
lost-menliomHl  vuiiishing  line  U I has  its  central  distance 
graduated  33°:  that  of  the  vanishing  line  N O,  on  (he 
other  side  of  (he  ceDtre  of  (he  picture,  has  its  central  dia> 
tance  marked  25°.  Consequently,  (he  original  plane  of 
O I makes  with  the  original  plane  of  N O an  inclination 
of  33°  ^ 25’’,  or  80  degrees,  being  the  angle  contained 
between  R H and  II  M,  the  two  direct  difttauces. 

8.  If  these  (wo  parallel  vanishing  lines  lie  on  the 
same  side  of  the  centre  of  the  picture,  (he  angle  of  their 
inclination  to  each  otlicr  is  expressed  by  the  difference 
of  (he  numbers  graduated  at  the  extremity  of  their  two 
central  distances.  It  is  the  angle  contained  as  before 
described,  between  their  direct  diitancca  Thrift,  the 
vanishing  line  P D has  a cciiirat  dlalaiice  expresaing  33 
degrees ; the  vanishing  line  N O a central  dislancc  ex- 
pressing 25  degrees.  Consequently,  the  original  plane 
of  P D makes  witli  the  ori(pnal  plane  of  N O 35°  — 23°, 
or  10  degrees;  being  the  an^e  RLD  conlaiiicd  be* 
tween  L R ami  L D,  the  two  direct  distances. 

A line  then  (the  vauUhing  line  of  the  plane  of  mea- 
sure Art.  146)  being  drawn  through  (he  cftntre  of  the 
picture,  joining  the  centres  of  any  two  vanishing  hues  : 
the  angle  made  by  their  two  original  planes  with  each 
other  is  obtained  by  the  eum  or  dffrence  of  the  degrees 
marked  at  their  ccniral  distances. 

(149.)  That  in  every  remaining  case  for  aseertaimag 
or  representing  the  angle  ma/le  by  one  original  piano 
with  another,  the  vaiii^ihiag  line  of  tlie  plane  of  measure 
no  longer  pa.<wcs,  as  in  the  above  three  examples,  (Art. 
148,)  through  the  centre  ofthc  picture;  but  (the  point 
being  once  determined  where  the  vanishing  lines  of  the 
two  intersecting  planes  meet)  a third  vunisliing  line 
is  found,  as  will  be  seen  in  Prob.  Vlll.,  lu  which  all 
lines  drawn  from  that  point  shall  re|ircsent  perpendi- 
culars. This  third  line  is  the  vanishing  line  of  the  plane 
of  measure.  (Art  182.) 

(150.)  Thai  the  vanishing  line  of  the  plane  of  mea- 
sure being  graduated  according  to  Case  III.  will  express, 
at  the  points  where  it  is  crossed  by  the  two  vanishing 
lines  of  two  intersecting  planes,  the  angle  td*  their  inclina- 
tion to  each  other. 

(131.)  That  w lien  only  one  of  two  intersecting  planes 
has  a vanishing  line,  the  angle  made  by  the  planes  with 
each  other  is  the  same  angle  made  by  (hot  one  plane 
willi  the  plane  of  the  picture. 

(132.)  That  to  find  the  angle  marie  by  any  plane 
with  (he  plane  of  the  picture,  observe  the  numlwr  of 


degrees  marked  on  the  central  distance  of  its  vanishing  Of  Outlias. 
line.  The  complement  of  that  number  to  90°,  t»  the  »■  — ^ — 1_-» 
angle  sought.  It  is,  universally,  the  angle  contained  Aiiftlc* 
betiteen  the  central  and  (he  direct  distance. 

For  exomi>le,  |>er)»emiicu1ar  lines  crossinff  the  hori- 
lonlal  line  in  the  points  marked  10°,  2Cr,  30^,  &c.,  bowme*- 
(platc  vii.  fig.  2.)  are  the  respective  vanishing  lines  of  sund. 
planes  which  make  the  complcntcnts  of  those  angles  of 
10°,  20°,  30°  with  the  jdunc  of  tlie  picture,  and  which 
have  their  Loscm  parallel  to  the  italion  line. 

Also  perpendicular  lines  crossing  in  tike  manner  the 
station  line  in  points  marked  1U°,  20°,  30°,  Ac.,  (plate 
vii.  and  x.)  arc,  in  like  manner,  the  respective  vanishing 
lines  of  planes  which  make  the  complements  of  those 
angles  10°,  20°,  30°,  Ac.  with  the  pcrs^tcctiTe  [plane,  but 
which  have  (heir  6aaes  parallel  to  the  horizontal  line.. 

Thus  the  plane  of  which  GI  (plate  x.  fig.  1)  is  the 
vanishing  line,  makes  an  angle  of  33°  with  the  plane  of 
the  horizon,  and  makes,  con»e<)ueiiUy,  33°  the  comple- 
ment of  33.  (viz.  (he  angle  C M L,  or  CM  II,)  with  the 
plane  of  the  picture. 

(153.)  llial  all  planes  whaLsoever,  whatever  be  the  Inwbal  c!r> 
direction  of  their  phases  or  vanishing  lines,  arc  perpendU  wmwaiicra 
cular  to  any  plane  of  which  tl»c  vanishing  line  conlaioa 
their  central  distances.  As  examples  to  this  rule,  see 
Articles  124  and  125.  rsrpraaieu- 

(134.)  That  when  the  graduations  of  any  two  central  l«*o  each 
distances,  situated  in  the  same  line,  amount  to  90  dc- 
grees : in  other  words,  when  any  two  direct  distance*  ' 
are  perpeodicular  to  each  Oliver;  their  extreme  points 
will  be  the  centres  of  two  remarkable  vanishing  lines.  i^pdicvUr 
One  extreme,  or  centre,  will  be  the  v;mi*hing  i>oinl  of  ii»  any  ia- 
all  perpendiculars  (u  the  plane  of  whose  rnniahing  line 
the  other  extreme  point  is  centre.  (.\rt.  139.)  ^ 

(155.)  Thai  when  three  original  planes  ore  perpen- 
dicular each  to  each,  any  one  of  the  three  becomes  a 
plane  of  meosare  to  the  other  two.  For  example, 

(plate  vi.  fig.  2.) 


The  plane 
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measures  the  [ 

|b 

angle  made  < 

IcJ 

by  the  plane  ( 

with  the 
plane 


A recapitulation  may  here  be  asefiil.  and  a reference,  The  abova 
such  os  was  given  in  Art.  34,  to  a general  explanatory  ruin  tv- 
figure.  (Plate  vi.  fig.  3 ) enijtulaUed 

C the  centre  of  the  picture  ; C F principal  disUnce  ; 

C D and  C A central  distances;  D F and  F A direct  dis-  ^ 
tances. 

q k.  Vanishing  tine  of  the  planes  of  f u and  y r, 
making  with  the  jMclure  the  angle  CDF.  (.\rt.  152.) 

h j.  Vanishing  line  of  the  plane  of  y A,  making  with 
the  picture  the  angle  C a F.  (Art.152.) 

W C FI 

haj  >parallel  vanishing  Uoea.  (Art.  143, 147,148.) 
qdk  ] 

y o.  Intersection  of  two  planes  y A and  y r,  both  in- 
clined to  the  picture.  It  is  parallel  to  their  ranisliing 
lines  W F and  9*.  (Art,  143.) 

i t.  Intersection  of  the  plane  I n,  perpendicular  to  the 
picture,  cutting  the  plane  lu.  It  is  ivarullel  to  (heir 
vanishing  lines  W F ami  qk.  (Art.  143.) 

eo.  Intersection  of  a plane  parallel  to  Uie  picture 
cutting  the  plane  y r.  It  is  pai^lel  to  9 the  vanish- 
ing line  ofyr.  (Art.  142.) 

a b.  Vanishing  liuc  of  a piano,  as  e g,  perpondicul* 
to  the  picture,  and  also  iverjvendicular  to  all  planet 
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whose  vanishiflic  like  hj  and  <jk,  cross  a 6 at  rigfit 
anirlcs  : a 6 is  here  (he  rauLshing^  line  of  the  plane  of 
measure.  (Art.  144,  146.) 

ip.  Intersection  of  the  planes  y 4 and  fff.  It 
ntshes  at  a,  Uic  point  where  the  two  vanishing  lines 
meet.  (Art.  145.) 

iprandtm.  Intersections  of  two  parallel  planes «r 
and  y r with  the  plane  eg.  Each  intersection  \nnishes 
at  D where  a b meets  and  crosses  7 k.  (/6id.) 

icx.  Intersection  of  the  plane  t n with  the  plane  eg. 
It  vanishes  at  the  jK»iiU  C where  their  two  vanisliing^ 
lines  a b and  W F meet.  (Art.  141,  2.;  and  145.) 

pi  SI.  Representation  of  the  an^Ic  made  by  the  two 
planes  y & and  y r (both  inclined  to  the  picture)  with 
each  other.  It  represents  the  original  an^lc  contained 
between  the  two  direct  distances  of  their  respective 
^*anishiii(;  lines,  rt£.  the  ang^lc  a F D graduatetl  on  (he 
Tanishimr  line  a 6 of  the  plane  of  measure.  (Art.  93, 
108,  143.) 

r to  3.  Representation  of  tlie  angle  maile  by  the  plane 
tn  (perpendicular  to  the  picture)  with  the  plane  «o 
inclimKi  to  the  picture.  It  represents  the  nri^nal  ang^Ic 
contained  between  the  direct  and  the  princip^  distance, 
m.  the  angle  CF  D as  graduated  on  a 6.  {Ibid.) 

Problem  VI. 

To  prepare  the  perepectivf  plane  for  Case  ITT.  tiz.  the 
cate  of  planet  inclined  to  (he  plane  of  the  picture, 

(156.)  Hitherto  our  outlines  have  extended  to  the 
delineation  of  but  a very  few  chBtim.*s  and  peculiarities 
in  the  appearance  of  objects.  We  have  considered  in- 
deed, and  have  cxempUbed  ot  large,  some  usetul  methods 
of  drawing  varieties  of  form  aa  they  would  appear  to  the 
eye,  (like  partitions  upon  n map.  or  like  the  lines  of  a 
chessboard,)  on  original  plane  sariaceti ; but  our  inquiry 
has  been  limited  to  only  a small  part  even  of  these  : as 
1.  to  «t/cA  i^angt  at  directly  face  the  tpedalor^  and  are 
parallel  to  hit  circle  of  risioA  ; 2.  to  tuch  planet  at  make 
right  anglet  icith  the  plane  of  that  circle.  We  now 
come,  thirdly,  to  a divisiun  of  our  subject  by  tar  the 
fullest  and  most  satisiactory ; which  might  to  include 
every  remaining  requisite  for  perspective ; and  which 
refers  (u  every  possible  position  of  planes  not  remarked 
upon  til  our  preceding  inquiries. 

It  will  have  been  observable  how  very  sparingly,  in 
our  foregoing  endeavours,  we  have  touched  upon  the 
representation  of  solid  figures ; w hereas  this  latter  part 
of  the  subject  contains  all  that  connects  the  Art  with  the 
realities  of  Nature  : and  we  need  not  say,  without  such 
a connection,  how  useless  would  be  our  labour.  A 
solid,  in  our  Article  on  GEourrav,  hook  i.  p.  313,  is 
define<l  to  be  *'  a body  comprised  under  three  dimen- 
sions, lengtli,  breadth,  and  thickness.*’  To  delineate, 
therefore,  “ length  and  breadth”  only,  without  " thick- 
ness,” would  be  as  unpardonable  in  the  delineator,  as  it 
would  be  in  the  Geometrician  to  stop  short  in  his  cal- 
culations, at  tlie  measurement  of  superficies  merely, 
without  regard  to  solid  cubic  contents. 

But  our  notice  of  solid  figures  has,  nf  necessity,  been 
confined.  We  could,  as  yet,  do  nothing  more  than  re* 
present  correctly  a cube  or  parnllelopiprd,  of  which  two 
sitles  wouUl  be  parallel  (as  in  Case  1.)  to  the  picture  or 
perspective  plane;  and  (he  other  four  sides  perpen- 
dicular (as  ill  Case  11.)  to  the  picture.  Opportunity 
now  occurs  for  representing,  in  the  sides  of  such 


figures,  each  pair  of  parallel  planes  as  making  a sepa-  Of  Outline, 
rate  angle  of  inclination  with  the  plane  of  the  picture. 

Nor  need  (he  student  confine  his  operations  (o  regular 
solid  figures.  He  will  find,  that  he  may  pursue  satis-  Tlw  mb- 
factorily  to  any  extent  which  his  curiosity  arnt  his  tci-  jvet  «(kniu 
sure  may  combine  to  encourage,  and  very  much  further 
than  our  limits  would  permit  us  either  to  lead  or  to 
follow  him,  this  interesting  study : and  may  ascertain  rial*  for  it 
with  perfect  truth  and  correctness,  the  representations  of  uv  luoit^ 
solid  forms  as  well  in  the  most  oumplex,  as  in  the  most  'P 
irregular  of  their  combinations.  ' 

(157.)  In  this,  however,  and  in  every  application 
of  {lerspective  rules,  it  must  always  be  understood  that 
the  malerialt  for  construction  are  straight  lines  and 
plane  surfaces.  The  only  soUd  figure  tliat  can  be 
delineated  without  the  intervention  of  straiglit  lines  is  the 
sphere.*  And,  although  it  were  much  to  be  desired,  for 
the  convenience  of  artists,  that  some  instrument  equally 
manageable  and  simple  with  the  common  compasses  were 
invented  to  expedite  the  process  universally  of  curvili- 
near projection;!  we  must  rest  at  present  satisfied  with 
regarding  solids  in  general  as  bodies  to  be  represented 
within  any  number  (not  le.sn  than  four)  of  intersecting 
planes,  whose  intersections  with  each  other  at  the  edge 
of  its  visible  surface,  or  di.sk,”  to  borrow  a term  from 
Astronomy,  constitute  the  lines  and  boundaries  com- 
prising the  object.  A reference  to  our  Plates  on  Cavs- 
TAt.LOORAniY  may  show  the  propriety  of  this  definition, 
and  will  exemplify  to  the  eye  of  the  reader  a series  of 
outlines  under  great  diversities  of  configuration  formed 
by  the  intersection  of  ))Iane  surfaces  inclined  at  various 
angles  (all  of  which  are  distinctly  calculable)  to  each 
other.  See  also  the  Article  Boniea  (regular)  of  our 
Lexicon,  and  plate  xv. 

(158.)  An  opportunity  here  occurs  (before  we  un-  Kumherof 
dertake  the  immediate  business  of  thia  problem)  of  vaauhiug 
remarking  upon  the  number  of  vanishing  lines  which  lio«*  re- 
belong to  (he  representation  of  any  given  rectilinear  *1*“**^ 
solid.  It  is  equal  to  the  number  of  plane  sides  con-  i^L'a”»oUd 
tained  by  the  solid  body,  in  all  instances  where  no  two  figure, 
aides  are  parallel  to  each  other,  nor  any  one  of  the  sides 
parallel  to  the  picture.  But  in  every  other  instance, 
whatever  number  of  sides  arc  parallel  to  each  other  will 
have  but  one  vanishing  line,  (Art.  65,)  and  whatever 
number  of  sides  are  parallel  to  the  piclure  must  be  left 
out  of  the  calculation.  (Art.  67.)  Reckoning  first, 
therefore,  the  number  of  side*  in  any  solid;  deduct 
from  it  the  number  of  parallels  to  any  side,  and  like* 


* Kvrrj  tectioa  of  s qihen  modo  by  a plan*  ia  s drele.  S^e 
book  ix.  363,  of  our  Axtide  oa  OBuatrraT.  In  ddimating  say 
sphere,  s plane  is  to  bo  eooceivotl  as  posioAg  through  its  cealre 
paiaUel  to  (lie  plane  of  the  ptdure.  Tbo  ssetion  so  fomied  will  bt  a 

gvst  circle,  of  which  any  rsidius  may  be  wiectetl  siul  used  is  i base, 
r the  purposa  of  delioMliag  m penpoctire  my  other  itmiler  •eclioe. 
Awl  wboteTcr  radius  miy  bs  so  srisded,  is  to  be  regmled  m tha 
boas  eilber  of  a iiUiie  wh^  Tuushiag  line  {seconling  tu  Cum  11.) 
peueet  (Krvugfa  dte  priacijial  rxiiat  as  ki  centto:  or  passes  (actordiog 
to  Case  III.)  throu^  aay  otner  point  as  its  oratre.  Thus  may  any 
reqninid  mtnber  of  curr«,  rvptmnting  mendmmM,  or  other  great 
ctrdcs,  b*  drawn. 

f The  Qureber  and  multiplkityof  currea,  more  particularly  in  tha 
appUcalioo  of  psnipsclivc  to  subjects  of  Akt<«i/  jtr^UrefMrr,  as  writ 
as  to  tracery  and  fretwork  in  ornamented  buildings,  and  to  the  deli 
neation  of  <Mutw/rr«,  ntuiet,  emrme^t,  Ac.,  not  to  raentwa  the  f>etS|ie<» 
tire  projactimi  of  sran  tha  iBoat  ordinary  forms  ia  wbedwork,  and  in 
ihe  cumtiuea  of  maduacry  generally,  would  ^ovide  naeful  matter 
fur  a separate  treatise.  Tbe  reader  wilt  find  in  our  Lexicon,  under 
tha  word  Diuwiso  iNSTHtmiXTS,  a notice  of  suom  mechanic  helps 
for  outline  in  perspretira,  which  hive  proved  highly  crcditabla  to 
tha  iagrouity,  skill,  and  seiaiica  of  the  inTsotgra, 
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PaintintT.  vriM*  ihe  miTulier  of  sideo  paraild  to  the  picture.  The 
remsumWr  will  be  tlie  amount  of  vauibbinj'  linca  re- 
quired. 

Anesamf^  (l^^-)  'The  simplest  oon^lnictiori  in  that  of  a re^lar 
tlw  rac^  dx*«ided  (a  a>be  or  |»arttllelopi|Meil|)  of  which  tw  o 

sides  nrr  per|»endic«lar  to  the  picture,  and  the 
epiw^irel  thinl  pair  pamlld  u>  iL  (,\rt.  15C.)  For  audi  a repre- 
chiui^<jf  t^ntatinu  two  vaiiidiinj;  lines  only  are  m|uiretl ; (Art. 
outline  ioK  158;)  and  the»c  crTKaa  each  other  ut  ri^hl  uiitcles  (os  wc 
!“■  have  seen  iiiCase  II.)  at  the  centre  of  the  picture.  (See 
"*  any  one  of  the  b<nes  in  plate  iii.  1 .) 

Ill  o solid  of  this  form  there  are  twelve  eiltrrs  or  in- 
teractions (Art.  157)  which  complete  its  houmUirim; 
and  which,  in  the  position  liere  chuoen,  may  be  drawn 
with  very  little  preparation  or  trouble.  Fotir  of  them 
vanish  in  Uie  centre  of  the  picture,  (Art.  145,)  ami  the 
remaining  eiglit  are  {Murallcl  to  the  two  vanUhinii^  Hnea, 
four  to  each  vnuisiiin|r  line.  (Art  142.)  Uut  chan^ 
now  the  aspect  of  the  cube  or  parallelepiped,  and  let  one 
pair  of  sides  vary  ever  so  little  fn»m  its  jMisition  as  a 
parallel  to  the  plane  of  the  picture  : an  entirely  new 
arratq^mciit  must  l>e  made.  Not  only  dues  llic  centre 
of  one  vanishing  line  change  its  place,  and  move  out  of 
the  centre  of  the  picture,  but  there  is  imiiK'diately  re- 
quired a thir^l  vanishing  line  for  the  pair  of  sides  that 
ha<l  befort'  been  paralkd  to  the  picture.  Of  the  twelve 
edges  or  intersections,  only  four  remain  parallel  to  the 
perspective  plane,  viz.  (if  we  select  for  an  example  the 
bovin  plate  ii.  fig.  !)  i /,  so,  vx.and  q m.  Out  of  the 
rrmninder.  four  vanish  at  L.  and  four  at  II,  exempU- 
fv'ing,  in  the  planes  they  belong  to,  the  second  variety  of 
^<te  111. 


(160.)  But  a still  further  change  may  be  made.  As 
yel,  only  two  pairs  the  sides  of  I he  j»amllrl»»piprd  Hnve 
i>een  movefl  so  as  to  rrmhe  w chnnyi;  of  angle  with  the 
plane  of  the  picture.  One  pair  of  si<ics  still  remain 
perpendicular  to  the  perspective  plane,  and  therefore 
vanish  as  l>crore,  (aecorrling  to  Case  II.,)  in  a line 
drawn  through  the  princi|»il  p<iint,  Ix't  now,  then, 
this  {»air  of  sides  also  he  moved  into  an  inclined  position : 
again,  a general  alleratbn  of  outline  ensues  throughout 
the  figure.  The  number,  indeed,  of  vanishing  lines 
continues  still  the  some;  but  the  three  vanuhiug  lines 
no  longer  have  their  centres  joined  in  one  straight  line. 
They  now  range  themselves  in  o triangle ; of  w hich  the 
three  angles  form  three  vanishing  points  (Art.  145)  fur 
the  lines  of  intersection  or  edges  ^ the  figure.  Thus 
(nlatc  xi.  fig.  1)  the  die,  No.  4.,  has  no  longer,  as  at 
No.  3.,  the  centres  of  its  three  finishing  lines,  M,  C,  and 
P,  in  one  liue  W P,  but  its  trey-aide,  which  vanished  iii 
M P,  now  vanialicsin  II  P;  its  deuce^ide,  whicJi  va- 
nished ill  1*  Q.  (a  jirrpcndicular  at  P,  to  C P its  centra)  dis- 
tance.) now  V aninhes  in  X P ; and  its  ace-side  alone  retains 
its  previous  vuabhing  line  II  X.  The  rciuaiuing  llirec 
sides  of  the  cube,  oppoaitc  and  parallel  to  thcac  three,  of 
course  vanish  nmilarly  to  thefte.  (Art.  65.)  The  ovillines 
of  the  four  dice  in  plate  xi.  may  serve  to  elucidate  and 
exemplily  Uic  changes  described  above.  OUier  figure.^ 
mure  complex  than  the  parallclopiped  might  be  here  in- 
A eradua  **^lMced,  but  wc  resene  them. 

tioa^  pi«-  (*^1)  proceed  to  the  preparation  of  the 

pm  ftv  perspective  plane  requisite  forCa.se  III.  Those  lines, 
C*«  III.)  radii  to  the  circle  of  vision,  which,  in  Case  II.,  wc  have 
to  be  vanishing  lines  of  all  planes  perpendicular 
the  picture,  are  now  requirorl  to  pert'orm  another 
office ; and  to  fiimish  materials  ftir  the  respective  central 
dbtances  of  all  planes  more  or  Ic^  iucUued  to  the  pic- 


ture. (Art.  24,  25.  26,  126.)  Thus  CO,  (plate  i.  fig.  OrOutUoe 
2.)  a portion  of  the  radiu<^  of  the  circle  D A B K Z Y,  u-* 

is  the  central  distance  of  the  vanishing  line  B O E,  bc- 
lonpng  to  a plane  that  makes  Uie  an^e  of  inebnation 
X t)  C or  I*  V S (fig.  3)  with  the  plane  of  the  picture  j 
and  ('M,  living  a portion  tif  umithcr  radius,  is  the 
central  distance  of  I>  Z.  belonging  u>  a plane  that 
makes  the  angle  of  iuclimition  A M C or  P L S with  the 
picture. 

In  order,  therefore,  to  obtain  with  facility  tlie  vanish- 
ing lini's  of  planes  inclined  to  the  picture,  it  will  bo 
proper  to  graduate,  as  was  done  in  Case  II.,  the  hori- 
7jontal  or  the  station  line,  or  liolh.  (See  plate  vii.  fig.  2.) 

'rile  iuterv^  between  any  one  of  these  points  of  gradua- 
tion and  the  centre  of  the  picture,  will  be  the  central 
dUlance  of  any  required  viuiisbing  line  of  plants  in- 
clined to  the  horizon  or  to  the  station  plane ; provided 
the  Intersection  be  porallrl  U»  the  plwie  of  the  picture. 

(Art.  143.)  If  the  inclined  planes  vanish  in  a line 
(Ktrallel  to  the  hwizon,  their  central  dlstunoee  will  be 
found  in  the  station  line.  If  the  inclined  plaues,  on  the 
other  )mn<l,  vanish  in  lines  parallel  to  the  station  fine, 
their  central  distances  will  be  found  in  the  horizontal 
line.  For  example,  the  fidlowing  (plate  x.  fig.  1)  being 
(he  central  distances  of  vanishing  lines  parallel  to  H L, 
are  found  in  the  rtation  line,  viz. 
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And  on  die  oilier  band,  C II,  (plate  u.  fig.  1.)  the 
central  distance  of  iJic  vauishing  line  M K,  (parallel  to 
C W,)  is  found  ill  the  horiionlat  line  II  L.  With  many 
nitwe  exampl«M.  ih^t  the  reader  will  find  without  difij- 
culty.  (Art.  127.) 

(162.)  AIm)  observe,  that  the  number  of  degrees  I'm  of  this 
marked  on  Uie  central  distance  (d*  any  vanishing  liue  in  gruluotiim. 
the  circiimstanoes  just  described  will  express  tiie  angle 
of  tJie  inclinotiuD  of  its  plane  to  the  horizmital  or  statiou 
plane.  Thus  the  numlxT  25^  marked  at  H,  (plate  x. 
fig.  1,)  the  centre  of  the  vauiKhing  line  N O,  ia  the 
number  of  degrees  by  whicli  the  plane  vonUhiug  in  N O 
i«  inclincil  to  the  horizi^itul  plane  vanishing  in  II  L. 

The  ctimplemeni  of  25"^  is  65’ or  the  angle  CRL;  being 
the  angle  (Art.  152)  of  inclination  to  the  (MCture. 

Again,  at  L,  (plate  v.  fig.  2,)  the  centre  of  the  vanislung 
line  M L parallel  toCF;  the  number  55’  indicates  the 
number  of  d«^rees  by  which  the  plane  of  si  fa  is  in- 
clined to  the  station  plane : whereas  the  complement 
of  that  angle,  or  Flit*,  (35®,)  is  the  angle  uioile  by 
the  plane  of  • if  a with  the  perspective  plane.  (Art. 

152.) 

(163.)  It  must  likewise  l>e  noticed,  that  wliou  two 
vanishing  Lines  are  parallel,  and  have  the  centre  of  the 
picture  wtuttteil  between  them,  tljc  degrees  on  the  cen- 
tral distance,  or  the  *«m  of  degrees  marked  wi  llieir  two 
inlerveniug  central  distances,  will  express  the  angle 
made  by  the  two  planes  witli  each  other.  For  cvam|de, 

(plate  X.  fig.  1,)  Uic  plane  omnp,  tnclined  to  the  plane 
of  the  bottom  of  a cart,  vanishes  in  the  line  W F with  a 
central  di-stanee  of  40®.  The  plane  t»f  the  bottom  of  the 
cart  hip  vanishes  in  the  line  F D w tUi  a central  dislaiiuo 
of  35  degn-es.  Cdnseqiieutly,  the  plane  om  up  uiukcts 
with  the  bottom  of  the  cart  on  angle  40+35.  or  an 
angle  of  75  degrees*.  Hi  Itowcver,  the  two  parallel 
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Tan(!ihin(2p  lioM  lie  on  the  ?;amc  side  nf  the  centre  of  the  plane  of  meaflure.  (Art  146.)  It  is  a plane  in  all  Of  OotHne. 

the  plcliire,  the  anffle  made  by  their  two  planes  with  cases  perpendicular  to  the  line  of  iiitcr«ccU(»uof  any  two 

each  other  wnll  be  the  dtffh'rnrr  between  the  d^rees  of  planes.  It  bears  resemblance  to  what  in  Car|ic«try  Is  How  tu 


their  two  central  distanws.  Thus  the  plane  of  m /A*  n va-  termed  a **  bracket/'  The  most  indiU'erent  mechanist 
nishes  in  the  line  O 1 with  a central  distance  of  55®,  and  must  well  know  that  a bracket  rii^hlly  adjusted  for  fit- 
the  plane  of  omnp  vanishes  in  Q F, as  before  said,  with  tinjr  a comer  contains  an  an^le  exactly  equal  to  that  of  thdr  an^Ie 
a central  distance  of  40®.  And  these  vanisliiiiir  lines  Q F the  inclination  of  the  two  planes  which  form  the  c(»ruer,  «f  mcUua* 
and  tl  I are  on  the  same  side  of  the  centre  C.  Con.se-  and  will  be  perpendicular  to  llieir  line  of  intersection  at  **®|* 
qitently,  the  nn^le  mode  by  the  plane  \aiiishin|r  In  G I some  point  in  that  comer.  ® 

with  the  plane  vanishing  in  QF  will  be  55®—  4ti“,  or  an  There  arc  three  dilferent  aspects  of  llie  Uuo  of  inter*  Tlirw*** 
angle  of  1 5 degrees.  section  mwlc  by  any  two  planes:  ppcisvf 

Gradoatioal  (1C4.)  There  will  likewise  be  necessity,  as  in  Cose  II.,  ‘‘ — ' 

of  central  (Art.  88,)  for  occasionally  finding  varimis  other  central 
distances,  besides  those  graduated  on  the  bnriTontal  and 
liUteiL  station  lines.  Every  vanishing  line  passing  thnnigh  the 

centre  of  the  picture  is  liable  to  be  thus  gradnated.  (Art.  1.  Where  it  is  poroWe/;  either  the  vanishing  lines  of 
126,  161.)  On  such  occasions,  let  arches  of  a circle  con-  the  intersecting  planes  are  parallel  to  each  <aher,  or  one 


1.  It  may  lie  1 

2.  It  may  be  perpc»dicuiar\ 

3.  It  may  l>e  intlined  J 


> U»e  perspective  plane. 


centric  wiih  the  circle  of  vLsimi  be  drawn  as  in  Art.  88,  of  the  planes  has  no  vanishing  bne,  i.  e.  is  parallel  to 


where  C M (plate  vii.  fig.  1)  is  graduated  similarly  to 
C B or  C*  S.  Tluw  the  central  distance  C B (plate  x. 
fig.  1)  will  lie  that  of  the  vanishing  line  of  a plone 
making  30®  with  a plane  vanishing  in  A t*.  and  the  gra- 
duation on  CP  may  he  made  moat  conveniently  hy 
circles  having  the  centre  C and  with  radii  taken  fW>m 
the  horizontal  or  station  lin<»  C 5®,  C 10®,  C 20^,  C SO®, 
(tc. 


the  plane  of  the  picture.  In  these  circurubtancca,  the 
plane  of  measure  must  be  perfwndicular  to  tlic  pic- 
ture. The  vanishing  line  of  tiic  plane  of  iiHrasnrc 
will  con.stMpteutly  (Art  65)  pa.sH  tlirough  tlie  centre  of 
(he  picture  and  be  pct^iendicular  to  the  vaniidiing  lino 
of  either  intersecting  ]ilane.  Tltc  xnnislung  line,  Uius 
found,  of  the  plane  of  ineasurr,  and  gnwluaUsl  according 
to  ('a.se  1 1.,  (Art  82,  88.)  expreMea  the  angle  made  hy 


Grahtttion  (165.)  A further  preparation  will  be  required  for  (he 
ufranMh-  vanishing  lines  of  planes  peculiar  to  Crse  III.  They 
iHg  UK9.  niu.st  be  grmluated  by  means  of  radials  from  the  fur- 
thest extremity  of  the  direct  distance,  which  fcr  that 
purpiwe  will  have  been  rHised  perpendicularly  at  their 
centres.  (.\rt.  29,  1 28, 131.)  For  example,  F G (plate  i. 
fig.  4,  Xo.  1.)  is  the  vanishing  line  of  a plane  making 
with  the  picture  the  angle  of  inclination  C 1)  R.  At  D 
its  centre,  where  it  h met  hy  C D,  its  central  dwlancc, 
raise,  on  eilhpr  side.  («»*»  noto  to  Art.  3i9.)  I>  H per- 
pendicular to  it,  equal  to  DR.  (Art.  25,)  the  direct  dis- 
tance : or  continue  C D from  D towards  C till  it  etpmis 
D R.  Next  from  H,  its  furthest  extremity,  draw  other 
radials  II  F,  II  G,  &c.  making  the  angles  at  H by  which 
the  line  F O is  to  l»e  graduate,  and  marking  them  on 
each  side  from  the  point  D as  from  zero,  in  (he  same 


latenect- 
ing  ongi- 
aJ  plaaea. 


" Iiiclina- 
tiou  uf  a 
plane  to  a 
ptaM”  (la- 
nocU. 


manner  as  wa.s  done  in  plate  til.  fig,  1 and  2.  The 
vanishing  line  V M (plate  v.  fig.  2)  Is  thus  grodnated. 
Also  the  ranishing  lines  E B,  (plate  x.  fig.  1,)  S D, 
G I,  R I,  &c.  arc  thus  graduated. 

(166.)  Under  this  preparatory  problem  it  will  bo 
convenient  uiul  not  inapposite  to  introduce  a grnerel 
view  of  the  construction  necessary  for  determining  the 
iacHnatiun  of  original  intersecting  planes  (.\rt.  16) 
to  each  other.  The  intmection  of  any  tico  tines  it  a 
point.  Thai  of  any  f«y>  pfana  is  a strai^Ai  tine.  A 
slight  acquaintance  with  the  geometry  of  solids  would 
here  enable  mir  student  to  recall  the  definition  a.s  given 
by  Simpson,  Playfair,  or  Bunnj'caatle,  of  the  “angle 
nuule  by  two  planes  which  cut  one  another,**  called  by 
Uie  fiirmcr  “ tlie  inclination  of  a plane  to  a plane.**  It  is 
defined  to  be  “ the  angle  contained  by  two  straight  lines 
drawn  from  any  the  same  point  of  the  intersection  of 
the  planes,  and  drawn  perpendicular  to  that  iuleinec- 
tion,  (he  one  in  the  one  pWne,  and  the  other  in  the 
otlier.  Of  the  two  adjacent  angles  made  by  two  lines 
drawn  in  this  manner  that  which  Is  aatU  U called  the 


iaclinalion  of  (he  planes  to  one  another.** 

(167  ) It  is  with  a view  of  practically  determining  in 
aR  ca-srs  this  angle  of  inclination,  that  we  would  pro- 
ceed by  means  of  a plane,  which  we  have  denominated 


the  two  original  planes  with  each  other,  (Art.  1G3,)  as 
has  already  been  vxeinplitWd. 

2.  Where  the  intersection  is  perpendicutar  to  the 
picture  the  intersecting  planes  must  alM  be  perpendicu- 
lar to  it.  (Art.  141.  No.  2.)  C'onsequently,  tlie  plane  nf 
measure  is  in  such  a case  the  perspective  plane  ilM*lf ; 
and  the  angle  contained  between  the  two  vanmhing 
lii»es  meeting  »i  tlie  centre  of  the  picUiiv  is  Uie  actual 
an|;!c  made  by  the  two  migiuul  plaues,  to  which  they 
belong,  with  each  other.  Here  the  original  angle  and 
its  repfvsenlation  are  one  and  the  same.  For  example, 
the  plane  of  (he  circle  smiA'S  (plate  ii.  fig.  2)  is  (he 
plane  of  mensure  for  the  angles  a n m,  m n i,  i n k\  k n 
Ac.,  and  is  perpendicular  to  the  comtnon  iiiterseclion  of 
eight  planes,  rix.  to  n o,  vanishing  in  the  centre  C of  the 
picture.  (Art.  145.)  The  representation  of  thes4*  angles, 
therefuve,  belongs  to  Case  l..aiul  the  construction  of  them 
resemblen  tirat  of  those  in  (l»e  tnajigles  O I*  U,  X X 
&c.  (I’latc  V.  fig.  1.  Art.  46.) 

S.  Where  the  intersection  is  iitc/iurd  to  the  plane  of 
the  picture,  the  vanishing  lines  of  the  intersecting  planes 
will  meet  at  a point  which  is  the  ranisliing  |M)int  uf  their 
line  of  intcraeetion.  (Art.  145.)  A future  problem  (Art. 
182)  will  show  the  process  of  finding  the  vanishing  Hot 
of  n plane  to  which  all  lines  vanishing  in  thU  point  are 
peqiendlcular.  That  plane  will  be  the  plane  of  meiumfe: 
and  its  vanishing  line,  graduated  as  above  directed,  (Art. 
82,  88,)  will  show  ami  express  in  its  graduations  (aloag 
the  interval  between  the  points  where  it  U rut  by  the  two 
other  vanishing  lines)  tlie  angle  ntade  by  the  two  inter- 
secting planes  with  each  other.  Thus  the  plane  of  lh« 
circle  a h defg  (plate  ii-  fig.  8)  U a plane  of  measure. 
It  meiwures  the  angles  a i< h,  bud,  e uf  g.  Ac.  be- 
cause it  is  perpendicular  (Art.  166)  to  the  planes  that 
make  those  angles.  Its  vanishing  line  is  Y Z.  on  which 
the  two  lines  fbnning  any  one  of  those  angles  will  be 
found  to  vanish.  It  here  measurea  the  angle  made  by 
any  two  of  four  intersecting  plaires  with  each  other. 
Their  four  vanishing  lines  meet  at  P,  the  vanediing  |>oint 
of  u P,  their  common  line  of  intersection,  (Art.  145,) 
which  is  inclined  to  the  plane  of  tlie  picture.  Out  of 
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Pdiotiiiir.  these  four  let  U8  choose  for  examples  two  intersecting: 
planes;  the  plane  of  c/r  A vanislmi^r  in  the  line  P Y ; 
and  the  plane  of  a r j vanishing  in  P Z.  The  vmiisliing 
line  of  the  former  cnila  the  vanishing  line  of  the  plnnc 
of  measure  In  the  point  Y',  which,  if  a graduntion  were 
completed  on  Y'^  Z.  would  be  marked  45^.  The  \ani«ih* 
ing  line  of  the  latter  ciiU  it  at  the  )>oiat  Z,  which  w nuld 
l>e  likewise  marked  4Y®.  In  this  manner  45*  + 45*,  or 
90  degrees,  would  be  found  the  original  angle  made  bjr 
these  two  intersecting  planes  with  each  other. 


Problem  VII. 

Prgb.  Vll.  Given  the  xanithing  tine  of  a p/a«e  fto<  perpendicular 
to  the  plane  of  the  picture,  to  find  the  anglea  which  any 
number  of  xndtjinile  repre»eniaiiona  tanithing  in  that 
tine  make,  either  triJx  the.  base  of  the  plane  to  which  thry 
belong,  or  with  each  other ; and  to  repretent,  at  tens 
done  in  Cate  11.^  any  required  portion  of  a line  or  angle 
belonging  to  a given  plane.  Al»o  to  repreaent,  aa  waa 
done  in  Caae  /.,  any  point  or  iine  at  a given  distance 
from  the  spectator. 

laelioatiga  (168.)  Let  the  given  vaiiUhing  line  be  X M.  (Plate 
to  the  base  jf  the  indefinite  representation  be  found  to 

vanish  in  the  centre  DofXM,  the  angle  made  by  it 
at  the  base  has  been  already  slated.  (.\rt.  72.)  Lei  it 
lie  mjutred  then  to  find  the  angle  made  by  the  indefinite 
ixrpretcentaUun  / X with  the  base  of  the  plane  inclined  to 
the  picture,  and  vanishing  in  X M.  Draw,  parallel  to 
X M through  any  point,  as  /,  in  the  indefinite  rcpre.4en> 
tation,  the  occa.«ional  base  t g.  Next,  at  the  centre  D ( Art. 
138)  of  the  given  vanishing  line  raise  a perpendicular 
line  ei^ual  to  the  direct  distance.  (Art.  27,  90.  191.) 
J(»in  its  furthest  estWeimiy  it  V»  the  vanishing  point  X 
of  the  line  t X.  Lastly,  to  R X draw  at  the  point  i a 
parallel  t h.  The  an^e  gth  is  the  angle  rci^uired. 
(C'om|>are  this  w ith  Art.  9H.) 

ItteliBftiinn  (169  ) If  for  greater  convenience  the  perpendicular 
D R be  drawn  on  the  other  side  towards  C,  the  result 
Itwinthe  ^ the  same  : only  the  parallel /g  drawn  throtigh 

sains  liUue.  f be  on  a different  side  of  the  line  t g.  In  other 
words,  the  original  angle  will  be  on  the  same  side  of  the 
buM  with  its  representation.  (Compare  this  with  Art. 
99.) 

(170.)  Let  it  be  required  further  to  find  the  original 
of  the  angle  Ar/  M mode  by  the  indefinite  representation 
t X with  another  line  whose  representation  t e vanishes 
in  the  point  M.  To  the  same  construction  as  above 
only  add  the  line  R M to  join  the  furthest  extremity  of 
tbe  perpendicular  at  D with  the  vanishing  point  of  tlie 
new  line.  The  angle  X R M will  be  tlie  original  of  the 
angle  Xt  M,  and  will  he  exnre«ed  by  the  sum  of  the 
degrees  at  X and  M.  accunling  to  the  graduation  of 
the  given  vanishing  line.  (Art.  131.) 

In  like  manner  if  ft  he  the  representation  of  a line 
making  an  angle  with  f X,  let  it  b«  produced  to  its  va- 
nishing point  q,  and  the  difference  of  the  gnuhiolion  on 
from  that  on  D X will  expres.s  in  degrees,  minutes, 
&c.  the  angle  sought. 

To  rejire-  (171.)  IjcI  it  Ik  next  required  to  represent  any  angle, 
ven  an  angle.  This  process  is  the 

owl  td*  the  precetling.  Begin  by  constructing  at  i 

in  *ny  re-  lit®  intended  original  angle  on  the  base  gt.  A parallel 
ipiired  Ui»i*  to  I h ibrmigli  R will  cut  X M in  X.  the  vanishing  point 
of  the  required  repreacntatlon.  Then  any  original  angle 
construoed  at  R with  R X,such  as  X R g,  X R M,  &e., 


will  give  vanishing  points,  as  g,  M.  &c.,fi>r  the  lines  which  OrOuiluwb 
contain  the  representation  of  that  augle.  (Art.  S4.) 

(C'om|>are  this  with  Art.  lOS.) 

(172.)  Another  query  of  IVob.  VII.  is,  how  to  re- 2.  a girea 
present  a line  of  any  given  length.  Find  (Art.  56,  line; 

58,  99)  the  scale  for  the  rerjuired  representation,  ac* 
cording  to  Case  I.,  at  the  allep‘d  distaiKC  of  some  point, 
aaf,  where  the  line  in  qiu-stion  croaaes  the  occasionul 
base.  Mark  off  on  tlte  base,  from  the  point  /,  the  in- 
tcmlrd  length,  say  tg.  From  X,  ineaaure  on  the  side 
nearest  1)  R,  along  the  vanishing  line,  the  interval  X W 
equal  to  X R.  Then  from  W (being  tbe  divaliog  point 
thus  fiHirwl,  Art.  85)  a line  ilrawn  to  g will  cut  f X in 
the  point  K,  ami  give  Uic  portion  ik  for  the  represen- 
tation of  f g required. 

Here,  as  in  the  instance  recently  mentioned,  (,4rt. 

1 G9,)  it  may  often  be  convenient  to  erect  D R on  the  other 
side  in  the  direction  of  C. 

Tlic  learner  will  have  olwervcd  that  all  the  above 
operations  of  Prob.  VII.  are  perfectly  analogous  (Art 
131.  132.  133)  to  those  of  IW  IV  and  V.  (Art.  90 
to  95;  98  to  102.) 

(173.)  A further  anal<^  remains  for  our  notice  in 
the  process  of  dividing,  acrarding  to  any  given  ratio,  the 
representation  fir. 

Let  it  Ik  reiiuired  to  divide  t k,  so  a.s  to  represent 
three  equal  parts.*  Trisect  accordingly  tbe  portion  tg, 
on  the  base.  Lines  from  YY',  the  dividing  point,  to  the 
points  of  tii.seciion  will  cut  f Ar  in  the  corrc«|>oiiding 
points  of  representation.  (Compare  Art.  106.) 

A similar  observation  here  to  one  in  Prob.  y may 
be  made.  It  is  not  always  necew^ry  to  draw  the  base 
tJirough  the  given  point.  I>cl  the  given  ]>oint  Ik  z, 

A line  from  W through  * will  meet  the  ba.se  tg  inj. 

Tlmii  iiKHMired  from let  the  portion  requirevl  bey  g. 

Draw  W g as  before,  s k will  be  the  representation  of 
j g.  (Compare  Art.  lOO.) 

Also  we  may  find  It  useful  to  remark,  that  each  of  the  sinuUnty 
methods  of  wrwking  introduced  in  Case  II..  besides  the  bi*twevn 
one  we  have  thought  propter  to  aelect,  w ill  be  found  pro^ 
available  in  the  present  prohlcm.  For  instance,  let  the 
angle  g / A he  construct^  at  I on  the  base  by  means  of  ^ 
a parallel  to  R X drawn  through  t.  A line  R A will  cut 
c?ff  from  t X the  representation  required,  namely,  the 
portion  tk.  (.\r1.  102.)  See  also  the  other  analogous 
modes  of  operation.  (Art.  lOl,  103  to  106,  and  113.) 

(174.)  Respecting  the  last  particular  required  in  this  Similarity 
problem,  namely,  to  represent  at  a given  distance  from  Wt«wo 
the  spectator  any  point  or  line  in  the  given  plane  ; we 
nee<l  only  remark,  that  the  operation  is  exactly  similar  ^ 
to  that  which  in  Prob.  II.  has  been  described  and  ex- 
emplified at  large.  If  in  fig.  1,  plate  v.  the  point  C be 
no  longer  view^  as  tbe  centre  ^ the  picture,  but  be 
reckoned  aa  the  centre  of  some  vanishing  line  under 
Case  III.,  the  same  methods  of  calculation,  the  same 
forms  of  construction,  the  same  adaptation  of  scales 
originating  in  the  measurement  (Art  66,  67,  59)  of  the 
principal  distance,  and  set  off*  on  bases  in  the  plane  of  the 


• The  touTcrw  nf  this  may  he  thus  statml.  Girea  any  diviiWtl 
rtyrwntation,  ns  lb,  to  find  tho  originnl  ratio  of  the  |wrtf  to  tbe 
whole  ori^rinal  line.  For  this  |niTpooe  find  diridiog  poiol  \Y  ; 
from  whenro  UiK*  dmwo  to  tbe  bow  through  the  rrprwntatire  di- 
Tlwom  of  #*  will  J,lfi  Ae.  “d  sJiow  the  origiasl  |woi>ortioot. 
This  IS  A AtniceeliU  propoAitian  (suppoway  a pictwo  ewtni>Mwl) 
for  estimating  the  cotnparAtiTe  mA{mituile  of  (^>jcctx  delin<‘Ati-<l,  and 
fur  AtceriaiiLuig  their  AyiicoAch  ia  tbi>  rcqicct  to  astuiV;  pfobalihtyi 
and  xsAlity. 


' Digitize:! Coogit' 


PAINTING. 


525 


P«uiUd|(.  picture,  will  be  found  ftvftiinble.  To  show,  howc>fr,  the  The  plane*  of  A ff /i  and  of  m Ikn  also  have  their  Of  OutBo^ 
perfect  accoitUince  of  the  operatMm  un<ler  Case  III.  with  bo^es partillel  to  II  L.  Tl>c  ibrmerof  these  planes  bein^ 
that  under  Case  I.:  let  KG  (plaieiti.  l)bcsoroepor*  indin^  3a®  to  the  picluie.  and  tlwrelorc  55®  to  the 
tiort  of  the  base  or  occasional  bu!H' of  a plain  vanishinir  in  horizon,  vunislies  in  G 1.  drawn  thruu<>:h  The 

H L,  the  horizontal  line.  l,et  K O he  also  on  (‘qual  {jor-  latter  makiii|^,  with  the  picture  and  with  tlie  hurizou,  tive 
tkiD  (Art  33)  of  the  base  orcM^^ioiial  base  of  a plane,  of  same  de^ees  of  incliitation  aa  the  funner,  vaiiislM»  of 
wboae  vanishint^  line  W lathe  centre.  Itraw  K W and  course  in  the  same  line  G I. 

G >V,  E C and  G C.  It  is  evident  that  tlie  pandleU  to  Of  the  second  variety  of  Case  III.,  au  example  will  be  3.  Bsms 

EG, terminated  by  the  lines  vanishing;  at  C and  W,  will  seen  (plate  il.  fiff.  I)  in  lines  irprcsentiiii^  two  sides  of  a pa«Urlfo 

express  all  the  possible  apparent  lengths  of  E O u|xhi  box,  riz.  ti  q m,  and  o # r j.  uigcther  with  the  two  cor- 

either  plane,  at  any  distance  from  tfie  syiectator.  (Art.  respunding  sides  of  the  lid  at  t e and  $ tf,  bckxiging 

77.)  To  K G draw  paniUels  at  I.  H.  and  A.  Il  wHl  be  to  two  (inrallel  planes.  Roth  planes  vanish  in  tlie  line 

seen  that  K G,  at  the  distance  of  the  liottom  of  the  bux,  M II  K,  (Art.  65,)  parallel  to  the  station  line.  Like* 

n reduced  in  its  apparent  length  to  x a ; which  is  e<|ual  wIm.*  the  vanishing  Kne  A M.  (plate  iv.  6g.  1,)  in  which 

to  and  in  the  same  plane  with  (parallel  to  the  picture)  vanishes  the  plane  of  a « o x,  containing  the  lines  S M 

the  parallel  line  at  I.  A little  furtlier  otf,  at  the  bock  uf  and  « A ; and  the  plane  of  he  if,  containing  the  lines 

the  box,  E O is  reduced  to  y & ; which  is  equal  to  and  in  t M and  e A,  is  par^lcl  to  the  station  line.  Again,  in 

the  same  plane  with  (parallel  to  the  picture)  the  parallel  plate  viii.  fig.  1,  the  plane  of  each  front  piece,  as  A of 

line  at  B.  Further  off  still,  E G is  reduced  to  u f ; wliicJi  (lie  staircase,  will  vanish  in  a line  pamllel  to  the  station 

is  equal  to  and  in  tlie  same  plane  with  (parallel  to  the  line.  The  representations,  therefore,  of  the  perpx'iulicu- 

picture)  the  parallel  line  at  A.  The  proportioas,  there*  lars  to  each  base,  will  vanish  in  the  several  centres  (Art. 

fijTc,  of  E G,  will  be  represented  at  the  distances  of  u,  y,  72)  of  (he  36  vanishing  lines  titat  cross  the  horixuntal 

and  X,  in  (lie  plane  F!  ^ (inclined  to  the  picture.)  alter  line  at  right  angles  in  the  points  X,  XX,  XXX,  Ac.  (Art. 

the  same  method  as  in  the  plane  A G (perpendicular  to  152,153.)  It  will  be  seen,  however,  that  two  of  Uic  36 

the  picture)  they  are  represented  at  the  points  A,  B,  planes  vanish  in  the  station  line,  and  consc<)ueutly  the 

and  I,  of  equal  distance  with  u,  y,  and  x.  treatment  of  them  belongs  to  Case  II. 

(175.)  It  seems  almost  too  oluvious  (o  be  added,  (hat  For  (he  third  variety  of  Ca.se  III.,  examples  arc  given  3.  Bstes 
in  cases  where  the  point  W is  not  easily  accessible,  the  in  plates  ii.,  iv.,  v.,  and  x.  The  vanishing  line  M L 
prnportkm.s  of  such  Hoes  ns  u t,  y Si,  and  x a,  may  be  (plate  U.  fig.  1)  of  the  plane  on  which  is  represented  the 
found  by  perpendiculars  from  each  extremity  of  (he  pa-  »({uarc  of  (lie  Hd  i « u ».  is,  os  will  be  immediately  evident  lai  to 

ralkls  at  A,  B.  and  I.  These  per|>en(licular  lines  will  upon  inspection,  neither  parallel  to  11  L nor  to  C W.  the  rtstioo 

cut  the  indefinite  representation  E W in  the  points  x,  y.  Again,  In  plate  iv.  fig.  l.lhe  vanishing  line  X M of  the 

and  m;  and  the  irHlefimte  representation  G W in  the  plane  of  the  square  ktet  is  of  the  same  description, 

points  /,  A,  and  a ; thus  obtaining  a f,  y A,  and  x a.  To  obtain  the  skle  e t,  take  a portion  e N of  the  base 

for  the  proportions  rrquiret).  equal  to  / 6 or  5 r.  Next  mark  otf  fmm  the  point  M on 

Kmmples  (176.)  To  give  some  examples  in  (he  three  varieties  of  the  vanishing  line,  the  interval  MY  equal  to  MR. 

Prub.  Case  III.  Tlie  plane  a V b,  (plate  iii.  fig.  1.)  vanish*  From  tlie  dividing  point  Y thus  found,  a line  through 

(hrr«'^  Ing  in  V R,  has  its  base  a 6 or  d A |»arallcl  to  the  liori*  N will  cut  t M In  1.  Otherwise  a diugoiial  drawn  frum 

rtafics  of  zr^ntol  line.  T!»e  representation  a d,  therefore,  in  that  g (tl>e  point  of  intersection  made  by  R q in  bisccliiig 

('ue  111.  plane,  showing  the  side  of  a square,  Is  obtained  by  a (Art.  1 17)  the  angle  M R X)  will  give  the  point  t.  It 

}.  Basrv  line  through  A from  the  dividing  point  R,  (.Art.  133.)  will  be  seen  that  (here  may  be  cut  olf  from  t M,  as  was 

MiaJlrl  to  cutting  a V (which,  represeming  a perpendicular  to  (he  done  from  i X,  any  number  of  portions  bearing  any 

j^*^*®®*  base,  vanbhes  in  V,  Art.  72)  in  the  point  a.  Or,  if  n 6 he  given  ratio  to  each  other.  Lines  from  Y to  the  divisions 

used  as  a liase,  raUe  a pcr(wnd)cular  at  a,  equal  to  a h,  N,  n*,  n',  on  the  base,  will  give  the  representation 

and  another  at  V'  evpml  to  (lie  direct  distance.  (.Art.  126.)  i e,  e r,  and  r p,  of  this  division.  In  plate  v.  fig.  2,  the 

The  line  Joining  their  furthest  extremities  will  cut  a V in  vanishing  line  V M being  that  of  the  plane  of  A A ic  i, 

the  point  d,  and  give  a d for  the  required  side  of  the  expresses  jn  its  graduations  the  angle  made  by  i A with 

square.  Another  example  is  present^  in  the  figure  of  t ir,  viz.  36®  + 54®  s 90®.  Here  the  represeiiUition  t to 
a double  cross.  (Plate  x.  fig.  I,  No.  3.)  Its  upper  and  is  found  (in  the  same  way  as  heretohire  exemplified)  by 
under  surfaces  (whose  bases  are  parallel  to  the  horizon-  the  |)Ortion  of  a base,  ns  i n,  equal  to  tlie  apparent 
tal  liue)  are  in  planes,  which  being  inclined  70  degrees  length  uf  a z according  to  its  appropriate  scale  at  (he 
to  tlic  plane  of  the  picture,  and  therefore  20  degrees  to  distance  of  the  point  /.  Lastly,  in  piste  x.  fig.  1,  No.  2. 
the  plane  of  tlic  horizon,  (Art.  152.)  vanish  in  a line  a representation  of  (he  line  «T  or  x W,  (being  the  pro* 

drawn  through  U**  parallel  to  the  horizontal  line.  Its  portionate  length,  from  stem  to  stem,  of  the  frigate,)  » 

righl-huml  and  leA-hand  surface-s  are  situated  in  planes  required  (o  be  cut  oiTfrom  the  line  representing  an  inde- 

nurailel  to  (he  station  plane,  and  therelbre  ■ belong  to  finite  perpendicular  « B to  the  base.  I1ie  operation  is 

Case  II.,  being  perpeiKliciilar  to  the  picture.  They  the  same  as  hitlicrto;  either  that  of  raising  tlie  direct 

vanish  in  the  station  line.  Their  base  j k is  accordingly  distance  a perpendicular  ot  B ; or  of  marking  ofi*  the  In* 

drawn  pandlel  to  tlieir  vanishing  line.  (Art.  64.)  Its  Icrval  measured  from  tile  right  or  lefi of  B for  a dividing 

other  surfaces  being  inclined  20  degrees  to  the  plane  of  j»int.  A line  to  T from  the  furthest  extremity  of  the 

the  picture,  and  therefore70degrees  to  the  horizon,  vanish  j>er|'cndicular,  or  to  W from  the  point  marked  45® 

tn  a line  B .M,  thnugh  parallel  to  the  horizontal  line.  (Art.  131)  on  the  vanishing  line  £ B.  will  give  a V to 
The  plane  of  the  bottom  of  the  carl  (No.  1.)  ha*  also  its  represent  the  length  of  the  ve?«vel. 
ba.se  parallel  to  Ii  L.  This  plaive  is  inclined  55  degrees  to  Observ  e also,  in  another  part  of  (he  field  of  vision,  the 
(he  picture,  and  therefore  35  degrees  to  the  horizon  and  its  represcutaiion  of  the  wheels  ol*  a cart.  Tlie  planes  of 
vanithing  line.  Accordingly,  P D passes  perpcrvdicularly  eadi  wheel  arc  not  parallel  to  one  another,  and  must 
through  the  ]HHDt  D 85  on  the  statioo  line.  (Art.  152.)  therefore  be  rejircsentcd  with  separate  vanishing  lines. 
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PvotiDff.  To  one  of  them  belonf^  D S,  the  vanii^hinr  line  of  the 
■—  ^ near  wheel.  Th«?  other  wnwhin^  line  D S\  with  S’  for 
its  centre,  in  the  direction  of  DF,  the  Taiushiiij?  line 
of  the  off-wltcel.  On  the  felloe,  or  circumference  of  the 
latter,  one  circle  will  be  ob»«er\'ed  to  vatUKli  in  tlie  plane 
of  tlie  s|M!ctalor’!>  ejre,  ami  therefonr  must  exhilnt  the 
appearance  of  a i»4rai;'h(  lii»e.  (Art.  137.) 

Mcchanim  (177.)  Res))ec<in{:r  the  former,  allliou|;h  it  would,  in 
of  wheel-  ^ \icw  of  the  lenl  olyect,  W entirely  concealed  by  the 
bmiy  of  the  vehicle,  we  Lave  nevertheless  iii- 
am|4c«  f»JT  troduced  an  outline  of  it  fiir  the  sake  of  one  nr  two 
ihif  variety  somewhat  trite  observations,  but  nect’ssary  to  onr  pur- 
of  Case  111.  |ime.  In  the  conslructiuii  of  whcel-carriaffes,  it  is  a well* 
knmrn  principk*,  fur  the  sake  of  safe  cnaveyance,  in  cafieii 
where  the  unevenness  of  the  i^^und  throws  the  weiffht 
on  one  side,  am!  amscqnentiy  on  the  wheel  or  wheels 
attached  to  that  side,  so  to  arrange  the  iqMikes  as  that 
each  ot'  them  in  its  turn,  when  iu  outer  extremity  reaches 
the  ground,  should  become  a sufficient  prop  ami  sup))ort. 
Tltc  su|>erincumheTit  weight  would  lose  iU  l«!ance,  and 
would  overturn  the  whole,  if  this  prop  t»r  spoke  were  not 
placeil  suflicientiy  under  it,  outside  of  tlie  line  of  gras  ita> 
tion,  as  far  as  comcuicntly  may  be  pmcticable  ; a precau- 
tion ntH  necesaary  towaMs  the  inside,  or  space  Iwtween 
the  wheels.  Iiecausc  the  weight  on  that  side  is  shared  by 
the  other  wliecl.  Tlie  precantionary  contrivance  for  tlie 
aforenamed  purpose  is  hutb  cflcctual  and  simple.  The 
direction  of  the  .spolu^  in  converging  from  the  (leriphcry 
to  the  axis,  instead  of  being  perjiendicular  to  the  line 
of*  the  axle*tree,  U so  managed,  that  each  of  lh<‘m.  on 
coming  to  the  ground,  may  make  outwenls,  a more  or 
less  acute  angle  with  the  line  of  axis ; the  better  to  suataiii 
and  balance  the  load  alxnc,  whenever,  from  the  inet|ua- 
iilies  of  the  road,  or  from  whoever  cause,  it  leans  u{sm 
one  side.  In  short,  the  axis  is  that  of  a cone  formed  by 
the  revolution  of  the  spokes,  tlie  apex  of  which  cone  lies 
in  the  nave  or  centrc'piece  of  each  wheel. 

Our  outline  in  plate  x.  fig.  I,  Xo.  1.  will  perhaps  be 
more  iiiUdiigihle  by  reason  of  the  above  remark.  The 
twelve  points  in  the  circumference  of  the  wheel  are 
obtained  in  a very  similar  manner  to  thoRe  for  the  13 
lamjis  in  Proh.  V.  The  |)ara1leU  on  each  side  of  X Z have 
their  rt‘presenUi(iuu.s  vanishing  in  S,  the  centre  <d'  the 
vanishing  line  of  the  olT-wh^l,  (('ompore  Art.  113, 
114,  and  115,  witli  Art.  13B,  139  ) From  these  |N»nU 
thus  obtaiue<i,  lines  must  lie  drawn  to  some  point  in 
the  axis,  (at  the  dUtunce  sometimes  of  a kiot  fn>m  the 
liiich-pin.)  fiir  the  top  of  the  cunc  alone  dcscrilvd. 
These  lines  (sec  die  dotted  lines  in  the  ftgttre)  n.*)>rc5ent 
the  potiiliun  of  the  twelve  spokes.  Tliv  eye  of  the 
draughtsman  will  also  quickly  {icrceive  that,  besides  the 
inclination  of  the  spokes,  tending,  as  was  remarked,  to 
equilibrium  and  steady  conveyance,  the  axis  also  of 
each  wheel  is  made  to  favour  the  same  object,  by 
having  a certain  degree  of  inclination  downwanis;  and 
the  wheel  is  made  broad  with  two,  and  sometimes 
three  iron  plates  nr  felloes,  one  bewde  the  other, 
forming  the  trustum  of  a cone,  with  the  same  axis 
os  that  of  the  spokes,  but  tajicring  oulwanis  in  an 
Furthw  «PP««hc  direction,  and  with  its  apex  at  a clndaiicc  of 

ciilMhio  This  may  lie  a proper  place  to  introduce  some 

Cave* II.  helt»  generally  applicable  in  both  Cn!M?s  11.  and  III.  to 
ami  lU.foi  ih4>  represenmtion  of  circles,  or  arcs  of  circle.s  ami  con- 
tribming  as  well  to  accuracy  as  fadlily  of  execution, 
circlet  in  following  incthnd  requires  no  more  than  a fourth 

prtvi-eciive.  part,  or  qusulrant,  to  be  drawn  at  the  base.  Having 


chosen  some  point,  as  v,  (plate  x.  fig.  1,  Xo.  1.)  in  the  Of  OutUae. 
Iierspective  plane  for  the  centre  of  your  representation, 
draw  through  that  {mint  the  representation  of  a perpen* 
dicular  to  the  base.  It  will  vanish  at  the  centre  S of 
the  vanishing  line.  (,\rt.  73.)  Pnxlnce  It  in  the  oppo- 
site direction  to  meet  on  ociw-sional  base  at  Z.sufhriently 
distant  Iriim  V,  to  ailmit  room  fur  the  consiniction. 

Raise  at  Z a perpemiicular  on  the  side  furthest  from  S. 

Fr<im  the  furth«*st  extremity  A of  the  jK-rpendiculttf  at 
S,  (which,  in  (he  present  case,  equals  the  direct  dis- 
tance,) draw  through  tr,  a line  cutting  Z X in  X.  X 
will  lie  the  point  for  the  right  angle  of  a quwirant  one 
aiile  of  w hich,  X Z,  is  iieqiendicular  to  the  base. 

Xjp\  it  now  be  retjuired  to  give  the  rrpresentatioit 
r tr  6 <x  of  the  arc  Z Y.  For  this  purpose,  suppose  Z Y 
divided  into  any  number  of  equal  |iarts,  say  three.  The 
lines  X 3 and  X 6 fiirming  those  divisions,  will  cut  the 
bane  at  the  points  3 and  6.  Draw  lines,  thmugli  e, 
from  these  points.  Also  draw  through  v,  a parallel  a w 
to  the  l>ase.  Thus  will  he  represented  the  three  intended 
angles  trisecting  the  quadrant,  rir. 

fZeS. 

represented  by  • 3 » 6. 

[G  V 9. 

(179.)  If,  for  the  sake  of  minuter  accuracy,  a greater  KxtrpOM 
number  of  divisions  be  called  for  In  the  arc  Z Y' ; sup-  nic««y  and 
IKM*e  it  divided,  us  the  quadrant  at  B,  (plate  v.  fig.  2.)  njlmarocw 
into  nine  |«rt».  cadi  of  which  will,  of  course.  ^ 10 
degrees.  Lines,  it  will  be  seen,  here  again  must  be 
drawn  cutting  the  ba.se  at  the  points  1,  2,  3,  4,  5,  6,  &c. 

If  still  greater  detail  be  desired,  which  in  large  works, 
in  scene-painting,  for  example,  may  be  occa.skmally 
necessary  ; let  a quadrant  be  drawn  of  any  magnitude 
having  the  same  centre,  B or  X,  (plate  x ) as  the  other, 
and  having  one  side  perpendicular,  as  BQ,  (plate  v. 
fig.  2.)  lo  the  base  at  O.  On  the  arc  Q D,  thus  con- 
structed, it  is  evident  that  any  number  of  degrees, 
minutes,  or  seconds  may  be  distinctly  defined  : and  that 
lines,  drawn  to  B,  from  the  graduations  on  (he  arc, 

(as  those  of  ten  degrees  lietween  40  and  50,)  will  cut 
the  Ixuse  in  the  manner  here  shown,  on  (he  interval  » 

between  numbers  4 and  5,  in  corresponding  gradua- 
tions. This  done,  the  operator  ncetls  only  proceed  as 
ha.s  Iwen  directed. 

(180.;  Frequently,  however,  it  happens  (hat  there  is  Vsnal 
want  of  room,  thol  the  Imac  is  very  limilc<l,  that  it  dlher  it 
inaccessible,  or  has  been  ctmtinued  to  the  utmost  maixin 
of  the  work,  and  cannot  contain  furtlicr  graduations. 

This  difbailty  is  easily  Hiirmounted.  Join  by  a line,  drawn  of 
X P.  (plate  X.  fig.  I,  Xo.  1.)  the  centre  of  the  original  sufficiimt 
to  the  centre  of  the  representation.  Draw  lo  this  line  lv*‘g^h- 
nny  where  without  the  arc  X Y a parallel,  as  ^ 9,  cross- 
ing the  base  nt  B.  Make  tj  B and  Bm  together  equal 
to  the  interval  X r.  between  the  centres  v and  X ; that 
ts,  make  q B equal  to  X r,  and  make  B m equal  to  e tf. 

Finally,  join  9 m.  We  are  now  prepared  for  (he  diffi- 
culty incnliimcd  Suppose  even  every  other  |)«rt  of 
the  Hase  inaccc>sil>]e.  and  it  be  required  to  represent 
indefinitely  the  line  X 9,  forming  the  angle  Z X 9. 

Moke  B 9 ctpml  to  B m.  The  representation  9 u drawn 
through  V,  will  give  the  angle  9eZ  to  represent  the 
angle  9 X Z. 

.Sup|Kwe  further,  n given  number  of  divisions  of  the 
angle  6X9  be  requir^.  Let  the  lines,  as  X9*,  \ 
forming  those  divisions,  be  produced  to  meet  9 B 9. 

Tlirou^  the  points  9*  and  9^  draw  parallels  to  m 9. 
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Olwenc  ihc  polnl.«  m*  ami  whore  iliosio  parallels 
cut  the  haae.  Next,  cut  ofT  from  B ft.  a portion  B 7 
equal  to  H m ^ and  another  portion  B H,  equal  to  I)  mV 
I^Lstly.  from  the  points  7 and  8,  lines  throiqch  r will 
give  the  rcpret^nialions  9 c 8,  8c7,  ami  7 c 6,  of  the 
three  angles  coulaiiicd  in  6 X^.  A similar  proceeding 
appears  in  plate  v.  fig.  2.  It  will  be  of  mw  to  the 
learner  to  traicc  the  resetnbliinrv.  A line  BO  indefi- 
nitely represented  by  O D;  W U drawn  through  C and 
B to  determine  the  two  centre's : t c and  cm  two  radii 
randle)  to  the  base : r n parullc!  to  and  equal  to 
F B.  Y r equal  to  F Ci  k x jmrallet  to  n V : r a 
made  equal  to  rx:  and  lastly,  a c drawn  through  c 
from  a,  malting  the  representation  «em  of  die  angle 
it  B9.  The  graduations  on  the  vanishing  line  contrh 
bule  much  to  the  accuracy  of  the  wrt>rk.  From  the 
point  marked  1,  for  instance,  on  the  ba.se,  an  indefinite 
Tcpresentalion  is  drawn  to  19°  on  the  vanishing  line. 
From  2 another  to  the  vanishing  point  marked  20’. 
From  3,  a third  to  that  marked  30°,  &c.  all  passing 
through  c.  Tlie  base  points  to  the  left  of  O or  of  Z 
(plate  V.  or  X.)  being  determined  us  al»ovr;  those  to 
the  right,  O I,  O 2,  O 3,  O 4,  &e.  or  Z 3.  Z 6,  &c.  arc 
easily  obtained  by  merely  transferring  these  intervals 
along  the  bxse,  from  one  side  of  the  {x*r|K‘tidfcular  O B 
or  Z X to  the  other. 

(161.)  We  have  only  as  yet  found  certain  angles  at 
the  centre  of  the  circle.  Its  circumference  remaiiLs  to 
be  accounted  for.  In  thiu  part  of  the  prucesa  wc  are  to 
consider  our  perspective  representation  of  a circle  a.s 
that  of  a regular  polygon,  approaching  nearer  to  (he 
form  of  a circle  the  greater  the  number  of  its  sides. 
Let  us  conceive  this  polygon  divided  into  equal  and 
rimilar  triangles,  (one  triangle  for  each  side,)  of  which 
the  angles  wc  have  just  been  representing  (Art.  160) 
are  situated  at  the  vertices.  The  angle  at  the  vertex  in 
any  one  triangle  subtracted  from  1^%  leaves  for  re- 
mainder the  amount  of  the  angles  adjacent  to  its 
remaining  side  at  the  circutnferetree  of  the  circle.  Halve 
this  amount,  and  we  have  the  angle  made  by  each  side 
of  the  polygon  with  the  adjacent  radius.  Thus,  let 
urn  (plate  x.  fig.  1,  No  1.)  be  fixed  upon  for  the  dia- 
meter of  the  projected  drclc.  Draw  lines  iit  (he  qua- 
drant Z Y joining  the  points  of  its  iTiseclion.  Tliese 
lines  complete  three  triangles,  each  of  which  at  its 


vertex  X contains  an  angle  of  SO  degrees. 


IftO  - 30 
2 


= 75  degrees,  viz.  (he  anfKnint  of  the  angle  made  by 
each  side  of  the  hexagon  with  its  adjacent  radius.  Tiie 
radius  h v representing  with  Uic  base  (or  with  a r)  an 
angle  of  30^  will  v-anish  at  the  {>oinl  marked  60.  (Art. 
94.)  Reckoning  therefore  from  60“  as  from  aero  (Art. 
Ill)  along  (he  vanishing  line,  we  perceive  that  a line 
to  make  75°  with  bv  must  vanish  at  the  ptnnt  marked 
15°  beyond  the  oentn!  S,  From  the  {mini  therefore 
marked  15  on  the  vanishing  line  DS  towards  Q let  a 
dividing  Une  l>e  drawn  through  a.  It  will  cut  (he  re- 
presentation 6 V in  b.  Again,  the  line  trr  vanishes  at 
the  point  marked  30.  A line,  therefore,  to  represent 
75°  with  tr  p must  vanish  at  the  point  marked  45^. 
Prom  45**  accordingly,  a dividing  line  through  b will 
cut  3 r in  10.  Thinly,  the  line  Z r vanishes  in  S,  the 
centre  of  the  vanishing  line.  A tine  Uierefnre  repre- 
senting 75°  with  it,  will  vanish  at  the  point  marked  75° 
from  whence  a dividing  line  through  w will  cut  Z p in  r. 
But  the  extremity  r,  as  well  os  &,  its  opposite,  will  be 


alw  ays  lie«i  oMaineil  hv  u dU  iding  line  through  a,  or  tr.  Of  Outline, 
from  the  iwiiit  market!  45°  on  either  side  of  the  centres 
ofthe  vanisljingline.*  (Art.  134.) 

Suppose  then  our  qutulnint  a 5 ir  r to  lie  a satisfactory 
projceliuit  of  Z Y.  Lines  representing  perpendiculars 
to  (he  base,  (or  to  a v.)  and  tlrawn  accordingly  to  S 
from  the  points  6 ami  ir,  will  cut  3/30  in  «,  and  dj 
60  in  d.  And  ^xirallcls  to  the  base  (nr  to  a tt)  from  b 
and  IT,  will  again  cut  the  same  linos  in  / and  j ; thus 
leaving  a fourth  part  only  of  the  representation  to  be 
compicletl.  This  completion  will  Ik*  |HTfbrmed  either 
by  (Mirullels  to  the  bo.se  through  dnml  #,  or  by  represen- 
tations of  {lerpendicuiars  to  it  (ortoai/)  drawn  Utrough 
t uud  j. 


IbioBteM  VIII. 

Girenon  thr  p^r/tpretice  p/anc  any  point ; to  a VIII. 
tanuhins  tine  from  irAi>A  «//  /iwe*  drawn  to  that  point 
ihult  rtpretent  prrprndirulart  to  whaUvrr  plane  ranithes 
in  that  line.  Alto  given  any  ranithing  Une ; to  fnd  the 
angle  made  by  the  plane  it  belotigt  to,  either  with  the 
picture,  or  with  any  other  plane,  whethtr  that  other 
plane  be  parallel  to  the  picture,  or  httve  a given  vanish- 
ing line. 

(1H2.)  I^t  C (plate  xi.  fig.  1)  l)c  the  centre  of  the  Vouivhliip 
picture,  and  P the  given  point.  Join  P(',  and  at  C f^uml 
raise  to  C P a perpendicular  C D equal  to  the  principal  I'*-*^** 
distance.  At  I)  construct  upon  DP  (he  r^ht  angle 
P I)  M,  and  produce  PC  to  meet  D M at  M.  In  other 
words,  find  a third  proportional  CM  (Art.  139)  which 
aball  he  to  C D an  C i)  is  to  C P.  perpemlicular 

through  M to  M P will  he  the  vani?*hing  line  re<{uired. 

M will  be  its  centre,  (Art.  75, 138.)  and  M C its  central 
disUincc.  (Art,  24,  25,  26.) 

(183.)  Cor.  ll  is  evident  that  if  the  point  M had  licen  CoraUMry. 
given  instead  of  the  point  P,  that  the  foregoiiig  <q;era- 
tion  would  have  procured  P fur  the  centre,  and  C P for 
the  central  distance  of  the  required  vanishing  line  of  a 
plane,  to  which  all  lines  drawn  from  the  {xant  M would 
represent  perpendiculars.  (Art.  139.) 

(1S4.)  To  perform  the  next  part  of  the  problem,  a Angles 
certain  property  of  the  given  vanishing  line  must  befiximl«>f 
ascertained.  If  the  given  vanishing  line  pass  through  iadinatioa 
the  centn?  of  the  picture,  (Art.  31,)  the  angle  which  the 
plane  it  belongs  to  makes  with  the  picture.  Ims,  Utruugh- 
out  the  whole  of  Case  1I-,  been  olrtaily  stated.  the  |iiehi(«. 

But  if  the  given  vanishing  lim*  pass  through  any 
other  point  as  its  centre,  K-t  B (plate  x.  fig.  1,  No.  2.) 


* An  iMsrrios  triaagle  of  (His  kind  with  10^  at  Hs  vetiex.  mint 
bsv«  S5°  fur  each  of  tt«  other  anises.  Consc^ueDtly,  any  line,  to 
represent  an  angle  of  85°  with  the  line  a e fptale  v.  fig.  3)  vaniob' 
iag  at  80°.  most  ranith  at  5^  on  (hat  side  cf  I)  nearest  to  M,  nod 
th« other  divitliug  paiott  wilt  be  found  in  the  foUowrog  order: 


70*  ) 

f 15*. 

60  1 

25. 

A line  to  make  85° 

50  1 rniKt  viuiish 

35. 

with  anMher  hn«vA~< 

40  V ttt  the  puint  ^ 

45. 

oishing  at 

30  j marked 

55. 

20  1 

65. 

lu  j 

[ 75. 

If  this  sort  of  ealculatioQ  b«  roniwk'rel  tedious.  thi*m  is  always 
Iho  altentatire,  whenever  (he  |«rpKm)icuUr  at  1>,  os  1)  \V,  (plate  t. 
fig.  I ,)  or  at  ti,  as  S a,  ^ pUt*  x.  fig.  1 , No.  1 .)  namely,  (lie  pnnci|iol, 
or,  aa  the  rase  may  be.  dirret  dutancei  w acxcsuNej  of  dnwing 
Itmv  to  «ucH  |wiDts  AS  K W V A,  Ac , in  the  imgiua)  arc  Wluw  the 
bai>e,  which  lines  will  cut  the  vToral  indefinite  remrstotativaa  iu 
currespooding  points,  r,  v,  6,  a,  Ac.  (Art.  39, 100,1  lAj 
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Pkiaibij;  \tc  thu(  oetitrc,  and  E D the  ^ven  line.  It  is  required 
to  fitul  the  aii^le  of  iftcUnation  made  with  the  plane  of 
the  picture  l»y  the  plane  vanishing  in  E B.  flavin^ 
found  ('  H the  tvnlral  distance,  (Art.  !38.)  raise  at  C 
on  cither  side  of  C B a perpendicular  A C equal  to  the 
principal  tlistuiice.  Tomplcte  the  trianiyle  (Art.  25) 
by  joininf?  A B.  This  will  be  the  hypotbenuM'  or  direct 
distance  drawn  from  the  extreme  point  of  the  central  to 
the  extreme  point  of  the  prind]«.l  distance,  lire  anpde 
ABC  will  be  the  angle  required,  namely,  the  angle  of 
iocHimtion  made  with  the  plane  of  the  pictiire  by  any 
plane  vanishing  in  E B.  (Art,  152,)  It  is  always  to  he 
found  at  the  (Tutre  of  the  vanislting  line.  It  is  here 
60®,  being  the  complement  to  30®,  tlie  angle  marked  on 
the  central  distance  at  B. 

(185.)  The  examples  are  numerous  in  which  this 
operation  may  be  repeated  Utroughout  the  three  \'arietics 
of  Case  III.  It  has  been  thought  coneenient  to  collect 
them  in  the  subjoined  Table,  placing  them  in  the  order 
of  the  plates,  and  leaxnng  the  pruL-tidorter  to  class  the 
different  planes  for  himself  accoiding  to  the  direction  of 
their  bo-sos  or  x’anisbing  lines. 

Exsinplw.  Fig. 

ii.  1. 


ut.  1. 


iv.  1. 


T.*  * 2. 


Ti.  3. 


vii.  1. 

X.  l.No.l. 
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.Aiigtrs  (186.)  Ijo-Mly.  it  » required  in  Prob.  VIII.  to 
f kumI  when  ascertain  the  angU  mtuit  with  each  ather  by  any  two  ori- 
m*ue  by  ^fnal  intcrtfcting  planet  of  which  one  vanishing  line  at 
^ given.  We  include  here  right  angles  as  well  os 
wngiaal^  angles  of inclinuUon, or  acu/e angles.  (Art.  166.)  There 
plaiMtf  wHb  are  four  divisions  under  which  maybe  classed  all  pains 
each  uihrr.  of  intersecting  planes,  rtr. 

1.  .Any  two  planes,  one  of  tcAicA  being  a plane  under 
Case  I.,  hat  no  vanithing  line. 

2.  Any  two  planes  with  ranuAmg  linet  (and,  conse- 
quently,  bases.  Art.  64)  paralirlto  each  other. 

S.  Any  two  planes  with  ranithing  line*  perpendicular 
to  each  other,  and  one  or  both  of  them  pulsing  through 
(he  centre  of  the  picture. 

4.  Any  two  planes  with  vanishing  lines  that  meet  and 
initrneri  in  all  other  tcayt. 

FtiurrUuas  (l87.)  1.  Respecting  the  first  mentioned  of  these 
claswes  the  rule  has  been  already  given,  (.Art.  151,)  that 
die  angle  made  by  one  plane  with  the  other  t*  the  same 
t.  Tliv  Gnt  (hat  mode  by  one  plane  with  Uic  plane  of  the  picture. 
c!«n.  Consult  for  practical  illustratkHi, 
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(188.)  2.  Respecting  the  second  class  of  these  inter-  2.  TV  sc- 
secting  planes  it  has  been  stated  (Art.  1 48)  that  the  dw. 
sum  or  difft'rence  of  the  angles  marked  on  the  central 
distances  of  their  two  vanishing  lines  will  express  (he 
angle  required ; namely,  tlie  angle  containeil  lietween 
(heir  two  direct  distances ; or  in  ca.se  one  only  n|'  them 
has  a centra)  distance,  then  the  angle  exprvKsed  is  be- 
tween the  direct  distance  of  that  one  and  (he  principal 
distance.  We  need  only,  tliereforc,  refer  to  jsmne  ex- 
amples for  practice. 


n.  Fig, 
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To  which  may  be  added  the  numerous  examples  in 
plate  vili.,  w here  the  plane  the  front  piece  of  each 
step  makes  an  angle  of  ten  degrees  with  that  of  the 
adjacent  step : ten  degrees  being  Uie  difference  between 
the  central  distances  of  their  two  vanishing  lines ; the 
vanishing  lines,  nKweover,  of  all  being  parallel,  and 
(Ikerefiire  of  this  class;  and  SC,  their  occasional  base, 
common  to  ail. 

(189.)  3.  Respecting  the  thinl  cla<»  of  intersecting  3.  Tbin) 
original  planes,  it  has  been  shown,  Ihot  where  one  vo*  <l»s  rfia. 
nishing  line  contains  the  central  distance  of  another,  the 
two  planes  to  vvhich  they  belong  will  be  perpemlicular  *’**** 
to  each  other.  (Art.  153.) 

(190.)  And  if  neither  of  them  have  a central  dia- 
tunce,  i.  e.  if  both  them  pass  through  the  centre  of  the 
picture,  the  two  pianos  will  make  each  with  each  the 
same  angle  as  their  respeotive  vanishing  lines  do  witli 
each  other.  (Art.  147,  167,  No.  2,)  For  illustra- 
tion of  this  last  particular,  ace  plate  vU.  fig.  I,  where 
BCO  is  the  angle  made  by  the  plane  all  b with  the 
station  plane : and  O C P the  angle  made  by  it  with  the 
horizon.  Also  in  plate  x.  fig.  1,  No.  2.  BCD  the 
angle  made  by  the  plane  of  the  ship's  keel  with  the 
station  plane ; and  B C H tlie  angle  made  by  it  with  (he 
bortxon. 

(191.)  And  for  examples  of  cases  w here  one  vanish* 
ing  line  contains  the  central  distance  of  another,  see  the 
plane  rpc  (plate  vii.  fig.  i)  of  a window  shutter.  It 
is  perpendicular  to  the  horizon,  since  iU  central  distance 
C30  is  contained  in  the  luirizonUil  line.  Also  see  plate 
X.,  where  all  the  front  pieocs  of  the  steps  are  perpendi- 
cular to  the  horizon,  since  tlie  horizontal  line  contains 
all  their  central  distances.  .Sec  fiirtbcT  as  follows . 
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4.  Fourth  (192.)  4.  The  fourth  class,  including  e^'cn*  olher 
kind  nf  mutual  intersection  by  two  oripnal  planes,  re- 
mains  for  our  notice.  I^t,  then,  the  two  civen  vanish' 
in;?  lines  He  PH  (plate  xi.  ftp.  I)  atui  PX,  and  let 
them  be  pro«!uced  till  they  meet  at  P.  Ills  required  to 
find  the  ori^na!  angle  made  by  any  plane  vanishing  in 
PH  with  another  plane  vanishing  in  PX.  Having 
found  the  point  P,  ne^t  And  the  vanishing  line.  H X, 
(Prob.  VII.  Art.  182.)  of  all  planes  to  which  lines  drawn 
from  P wit)  reprenent  periieiulicidars.  TVotUicethc  two 
vanishing  lines  to  meet  H X at  II  and  X.  II  X will  be 
the  vanishing  line  of  the  plane  of  measure.  (Art  116, 
182.)  At  M,  its  centre,  raise  M W,  its  direct  distance, 
from  the  furthest  eilremity  of  which  draw  two  lines  to 
the  points  H and  X.  Htivieen  these  two  lincH  will  be 
oonluincd  at  W the  original  angle  required,  namety,  the 
angle  H \V  X made  by  any  plane  vanishing  in  II  P, 
with  any  plane  vanishing  in  \P,  In  like  manner,  if 
the  vanishing  line  P M,  Of  P A.  be  chosen  fur  meeting 
H P at  P,  II  W M,  or  H W A,  will  be  the  original 
angles  of  inclination  sought;  vis.  H W M the  inclina- 
tion of  any  plane  vanishing  in  H P with  any  plane  va- 
nishing in  WP;  and  II  WA  the  inclination  of  any 
plane  likewise  vanishing  in  H P with  any  plane  vanish- 
ing in  AP.  A few  eiamplcs  may  suffice.  As  in 

FI.  Fig. 

ii.  1.  Mlais  the  vanishing  line  of/R  M and  K L 

iv.  1.  A M I the  plane  of  measure  toj  X A . . X M 

X.  l.No.  l.GI  I two  intereecting  planesj  D O . . DI 
....No.  l.GI  ' that  vanish  in  Ids..  DS^ 


PaOBLESf  IX. 

Froh.  IX.  Givfn  arty  vanithing  point,  and  the  angle  made  vilh 
the  picture  by  any  plarte  tcHich  contains  the  tine  vanhh- 
ittg  in  that  point:  to  Jind  the  vanishing  line  of  that 
plane  { and  tofnd  the  vanishing  point  of  ail  Una  per- 
pendicular to  (hat  plane. 

(193.)  We  have  observed  (note  to  Art.  145)  that  in 
order  to  determine  any  vanishing  line,  two  points,  at 
least,  must  he  found  or  given  within  that  line.  In  the 
preitent  problem  one  of  these  two  points  within  it  is 
given.  The  other,  which  we  must  proceed  to  find,  is 
that  point  within  it  called  its  centra.  (Art.  71,  13S.) 

If  the  given  point  6e  that  centre  itself  of  the  vanish- 
ing line,  it  is  obvious  that  no  further  operation  is  neces- 
sary than  to  draw,  through  the  given  point,  a p«r[ien<I<- 
cular  to  the  central  distance;  which  perpendicular  will 
be  the  vanishing  line  required.  For  example,  let  the 
given  point  be  M.  (plate  xi.  fig.  1.)  the  centre  of  the 
Tunlshing  line  H X.  Nothing  further  is  needed  tlinn  a 


perpendicular  to  MC  through  M,  in  order  to  find  that  Of  OuiUoe 
vanishing  lii>e. 

(194.)  But  if  the  given  point  be  some  other,  aa  A,  XaniriuBK 
apart  from  the  centre,  let  any  rarliuft,as  CK.  be  drawn 
to  the  circle  of  vixitm : and  at  its  extremity  (tlie  extre-  ,nakmx  ^ 
mity  of  the  principal  dbitanoe)  let  the  compiemeut  of  the  »itb  the 
given  angle  (Art,  152)  be  constructed,  viz.  at  K.  At  C p^oe  a 
let  a perpendicular  be  raised  to  K C ; ami  let  that  perpen- 
dicular  Ingetlier  with  the  leg  of  the  angle  at  K be  pro- 
duced till  they  meet  at  I.  t- 1 will  be  the  central  dis- 
tance of  the  required  vanishing  line.  With  Cl,  there- 
fore, for  radius,  describe  the  arc  1 M,  and  from  the  given 
point  A,  draw  the  tangent  A M,  or  A 11,  (sec  our  TVea* 
tisf  on  Ukometrv,  book  tv,  prob.  xvi.  p.  328,)  which 
will  be  the  required  vanishing  line  ; with  C M = Cl  for 
its  central  distance,  and  M D,  or  .M  W,  for  its  direct 
distance.  (.\rt.  26.) 

(195.)  StxUtofnd  the  vanishing  pc.int  of  all  tines 
perjtertdicuiar  to  a plane  vanishing  in  any  given  line. 

If  the  gi\cn  vani^ing  line  pass  through  the  centre  of 
the  picture,  the  lines  in  question  will  have  no  vanishing 
point  but  will  l»c  parallel  to  the  picture,  and  must  l»e 
drown  (Krpendiculnr  to  the  ba.se.  For  example,  m q, 
ti,  os,  and  xv,  (plate  ii.  fig.  1,)  representing  pcrperwli- 
culars  to  a plane  vanishing  iu  H L,  are  drawn  in  a 
direction  perpendicular  to  the  base  g s,  since  (heir  ori- 
ginals are  parallel  to  the  picture.  Other  examples  will 
be  fiMind  everywhere  in  Ca.se  II. 

(196.)  But  if  the  given  vanishing  line  be  out  of  the  VanWnnjf 
centre  of  the  picture,  as  II  X,  (plate  xi.  fig.  1,)  find  its  ly*!] 
central  distance  C M.  (Art.  138.)  On  either  side  of  C \1 
draw  C D,  or  C d,  (the  principal  distance,)  parallel  to  the  to  a giw:i 
given  vanishing  line.  Make  at  D with  M D a right 
angle,  the  kg  of  which  produce*!  vrill  n>eet  M C (also  pro- 
duced) at  the  point  P.  In  other  words,  find  CP,  (a 
third  proportional,)  which  shall  l>e  to  C U as  C D is  to 
CM.  (Art.  139.)  Pwill  he  the  point  required.  Had  the 
point  0 been  the  given  |>oint  in  any  xanishing  line  of 
which  P should  \re  found  to  be  centre,  a similar  ojwra- 
tioD  to  the  fbregoitig  would  discover  M as  the  vanishing 
point  of  all  perpendiculars  to  any  plane  vanishing  in 
PQ.  (Art.154.) 

(197.)  Cor.  1.  Tlie  line  WP,  if  graduated  ns  the  Cor.  1. 
vanishing  line  of  a plane  measure,  (Art.  146,)  will 
contain  the  central  distances;  and  will  measure  (he  an- 
gles made  by  any  planes  with  eacli  other  whose  vnnislt- 
mg  lines  cross  it  like  H X and  QP  at  right  angles. 

(Art,  146,  153.) 

(196.)  Cor.  2.  Should  the  centres  only  be  given  of 
Uic  vanishing  lines  nf  two  original  planes ; or  should 
the  angles  only  be  given  made  by  each  plane  with  the 
plane  of  the  picture,  the  angle  made  by  the  two  original 
intersecting  planes  with  each  other  may  be  found.  For, 

If  the  vanishing  lines  are  parallrl  to  each  other,  a 
line  joining  their  centres  will  express  the  angle  made 
with  each  other  by  (he  inleraecting  pluni-s.  Thus, 

(plate  xi.  fig.  1.)  (he  graduation  of  M P expresses  the 
angle  made  by  (he  plane  vanishing  in  II  A with  the 
plane  vanishing  in  PQ.  Or,  find  the  central  distances 
(.Art.  146)  by  means  of  the  angle  each  plane  makes 
with  the  picture.  Awl,  on  the  other  hand, 

If  the  vanishing  lines  interseci  each  other,  and  the 
points  B and  E be  their  given  centres:  join  BC  and 
E C«  to  which,  at  the  points  B an<l  E,  raise  perpendicu- 
lars II  B and  A E.  Those  will  l»e  the  vanishing  litiea 
required,  and  being  produceil.  will  meet  at  P.  Then 
by  I*rob.  V II.  (Art.  182)  find  the  v'anishing  line  H X 
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Painting,  of  ihe  mctiMiriiiff  plaiic.  Ttii'  ani;le  !I  W A will  be  the 
anpcie  inurU*  l>>  llieoiic  inler»rvt«iitf  plam-with  the  other; 
or  Mippof^in?  only  the  misled  pven  mmie  by  each  oripnul 
plane  with  the  picture,  btul  {Art.  14H)  their  two  central 
diatancra,  and  prurcerf  a«  bi'fore. 

Cor.  3.  (ll^  ) f'or.  3.  liiven  the  two  vani*;}nnff  pointa  of 

any  two  linca  that  nn’et  each  other ; to  find  a third  line 
which  '•hall  reprearnt  a jwrpi'ndicnlar  to  laMh  the  former 
at  the  point  where  they  meet. 

Join  the  two  %'anhhint;  points.  Tlie  line  »n  drawn 
ia  the  vaninhin;;  line  of  a [itune  contaiiiiiit;  the  p>en 
two  tines.  (Note  to  Art.  145.)  If  it  pass  through  the 
centre  of  the  picture,  let  fall  a p<T{K*iidicidar  to  it  from 
the  point  where  they  meet.  Tliis  will  be  tlnr  per|wiidi- 
cular  wKi^ht. 

Hilt  if  the  vanishinir  bnc  of  the  plane  of  the  |:n\Tn 
two  lineH  does  not  pa'is  thrmi^rh  the  centre  of  the  ptc> 
ture  ; find  (Art.  195)  the  vani^lns^  point  of  all  ]M'r|>en' 
diculars  to  any  plane  vanishing  in  that  line.  From 
that  point  so  ibund  dr^w  a straight  line  to  the  given 
point  where  the  two  lines  meet.  'FIuh  will  repreiwnt 
the  required  line  |»erpendiojUr  to  them  U»th.  TTnis  to 
ca  and  ah,  wnishing  in  the  tine  N (>,  (plate  x.  dg. 
No.  4.)  a {K'rpenditmlar  will  Ih'  represcutctl  by  a d,  a 
third  line  drawn  from  the  point  M*^. 

Ctf..4.  (’200.)  Cor.  4.  All  lines  |ieq)cndicular  to  any  plane 

whose  vanishing  line  passes  through  the  principal  point, 
are  parallel  to  the  plane  of  the  picture. 

For  they  have  no  vanishing  |M*int  (Cor.  3.  Art.  199) 
and  must  he  therefore  parallel  to  the  pers^^the  plane, 
as  the  planes  ore  to  which  they  bek»ng.  (Art.  67.) 

PROBLEM  X. 

Prob.  X.  Girrn  the  an^it  made  hy  any  fipo  plane*  ttilh  each 
other,  anti  the  angle  made  by  one  of  them  with  the  plane 
of  the  picture,  and  given  the  tani*hing  point  of  their 
Imt  of  iw/cTirefion ; to  find  (heir  mpretive  raniMhing 
lines.  Alto  given  Uir  tanithing  line  of  any  plane;  to 
find  the  vanishing  lines  of  any  »um6er  of  plaaes  per- 
pendicular to  it,  and  making  any  given  angle  in/A  each 
other, 

I The  two  (201.)  When  the  line  of  intersection  in  parallel  \o 
yaniahiag  ihe  perspective  plane,  and  ha.s  therefore  no  vanishing 
pwnt,  the  two  vanishing  linea  of  the  two  intersecting 
Une°fi»  plan^  will  be  (mrallel  toil,  and  to  each  other;  (Art, 
Vrsvetion  0 tind  the  angle  made  by  the  two  planes  with  each 

i«  fxtraiM  other  will  determine,  as  already  stales!  in  the  last  pro. 
to  the  pic-  hlem,  the  interval  between  their  vanishing  lines,  n’». 
their  two  central  distances.  (Art.  197.) 

Kill  should  only  one  of  these  two  intersecting  planes 
have  a vanishing  line,  the  angle  mode  hy  them  wiih 
each  Ollier  will  detentnine,  as  stater!  in  Problem  VIIL, 
(compare  Art.  187  with  Art.  142,)  the  position  of  the 
vanishing  line  parallel  to  the  line  cd  intersection. 

2.  FoudJ  (202.)  When  the  line  of  intersection  is  per7»r«d/cr//ar 
when  the  to  the  )wrs]>ectiTe  plane,  the  two  inleniecting  planes  are 
also  perjieiuUcular  to  the  picture,  and  the  angle  made 
‘•*2rrto^  by  them  with  each  other  will  determine,  as  stated  in 
inrture;  I^bleni  VIU.,  (Art,  189,)  the  direction  of  their  vauLsh- 
ing  lines. 

(203.)  If  llicrefbrc  in  the  present  problem,  the  given 
vaninlnag  point  of  the  line  of  intersection  be  the  centre 
of  the  picture,  the  two  intersecting  planes  will  belong  to 
Case  II.,  and  the  angle  made  by  them  with  each  other 
being  also  given,  flrat  draw  one  vanishing  line  in  any 


nMpiinsl  direction  ; and  then  construct  upon  it  with  the  Of  OutliB*. 
other,  at  the  ceiilre  of  the  picture,  the  given  angle. 

(204.)  But  let  any  other  point,  as  P,  (plate  xi.  lig  1, 

No.  5.)  not  in  the  centre  of  the  picture,  given  for  tlie 
vanishing  (Miiut  of  the  line  of  intersection.  Ami  let  the 
given  angle  made  by  the  two  planes  with  each  other  be 
fifty-five  degrees.  Also  let  the  angle  made  by  one  of 
them  with  die  picture  lx*  an  angle  of  forty-four  degrees. 

It  is  required  to  find  die  vanishiug  lines  of  the  two 
planes. 

First  fitKl  II  X,  the  vanisliing  line  cd*  the  planes  to 
which  all  straight  lines  from  P wili  re(>re^nt  perpendi- 
culars. (Prob.  VIII.  Art.  182.)  Next,  find  the  central 
distanci',  (IVob.  IX.  Art.  197,)  arwl  the  vanishiitg  line 
(containing  the  given  point  P)  of  a plnrve  that  nmkis 
the  given  angle  C F (i  of  44  degrees,  with  the  plane  of 
the  }iicture.  Produce  this  vanisliing  line,  asPF,  to 
meet  that  of  the  plane  of  measure  at  X,  and  having 
drawn  W X from  the  extremity  of  the  direct  distance, 
cimstruct  at  W the  given  angle  made  by  the  two  inter- 
iwcling  planes.  IxH  X W M be  the  given  angle.  Join 
M P.  M P and  X P will  be  the  two  vanishing  lines 
reipiircd. 

In  the  same  manner,  if  the  given  angle  made  by  the 
two  planes  with  each  other  were  X W A,  the  two  va- 
nishing lines  wonUl  be  tbund  to  be  P X and  P A ; or, 
if  the  given  angle  were  X W H,  the  two  vanishing  lines 
would  be  finintl  to  be  P X anti  P H. 

(205.)  The  last  desideratum  of  Prob.  X.  is,  to  find  VaniirtiiaK 
the  vanishing  line  of  any  number  of  original  pfamr#  b»w  fouwl 
perpendicular  to  some  one  original  plane  of  which  the 
VBuishing  line  » giv^. 

I,et  the  given  vanishing  line  be  H X.  Find  P,  the  jiendicutar 
vanishing  point  of  ull  lines  peqiemiicular  to  the  plane  va-  s irioin 
nishing  in  H X.  (T*nd).  IX.  Art.  196.)  Through  Pdraw  l’^***- 
any  mimiter  of  vanishing  lines  to  meet  11  X.  The»e  will 
be  the  vanishing  lines  retpiiretl;  mitnely,  the  vanishing 
liiK-s  of  phines,  whk-h,  whatever  In?  the  angle  made  by 
any  one  of  them  with  anotlicr,  are  all  of  them  perpeudi- 
cularto  die  plane  of  which  II  X is  the  vanishing  hue. 

And  if  tile  vani.sliing  line  II  X l>e  graduaterl,  (Art. 

165.)  the  fieveral  angles  made  by  die  pcrpeiHlicular 
planes  with  each  other  will  lie  expressed  by  thi»e  gradu- 
alioas.  Thus  the  angle 
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(206.)  Cor.  1.  In  the  triangle  II  X P,  let  cidier  ofcor.  1. 
the  three  potnta  II,  X.  or  P (since  each  of  the  three  is  PwnUuntj 
the  vuiiisliing  point  of  all  lines  jicrjieiulicular  to  a plane  *|w  |lw^ 
vanishing  in  the  side  0|ipusile  to  cacdi)  be  chosen  as  a 
vanishing  point  of  lines  of  intersection.  The  side  0|>-  dlw  or  f»- 
pusite  that  chosen  point  is  the  vanishing  line  of  the  plane  nU«lopip«L 
of  mea-snre  to  all  planes  whose  vanishing  lines  pass 
through  that  point.  Cousequently,  any  vanishing  lines 
passing  through  that  chosen  vanishing  point  of  intersec- 
tion will  lie  vanishing  lines  of  planes  per^iendicular  to 
die  plane  of  measure,  or  to  any  plane  vanishing  in  the 
line  of  the  opposite  side  of  the  triangle.  This  opposite 
side  (being  pnvluced  sulliciently  at  eoch  extremity,  and 
graduated  according  as  it  belongs  to  Case  II.  or  III.)  will 
always  express  any  angle  made  by  the  perpendicular 
planes  with  each  other. 
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(207.)  Cor.  2.  Any  one  skle.  therefore,  of  the  tri- 
angle juat  described,  is  the  vanishing  line  of  a plane  of 
measure  to  all  planes  that  vanish  in  the  other  two  iskles ; 
(An.  1&5;)  and  any  one  side  contains  the  two  vanishing 
points  of  ^1  lines  perpendicular  to  planes  that  vanish 
in  either  of  the  other  sides.  The  side  H X,  for  example, 
contains  the  vanishing  points  X and  H ; X that  of  all 
lines  perpendicular  to  any  plane  vanishing  in  il  P,  oiid 
H the  vanishing  point  of  tUl  lines  perpendicular  to  any 
plane  vanishing  to  X P.  The  same  remark  applies  to 
the  |>otnts  \ oikI  P contained  in  the  side  X P,  as  well 
as  to  ilte  points  II  and  P contained  in  the  side  H P. 

(20S.)  Cor.  3.  Given  the  representation  ofu  |H>rfjon 
of  any  plane,  to  represent  another  plane  making  with  it 
a given  angle,  and  jiasaing  through  a given  line  of  in* 
tersection. 

Let  the  given  intersection  be  the  line  n * (plate  xi. 
6g.  1,  No.  5.)  drawn  upon  a portion  of  a plane  vanish- 
ing in  M P ; and  let  it  be  required  to  represeut  a portion 
of  another  plane  passing  through  n and  making 
an  angle  of  53°  with  the  former  plane.  I*ro<luce  nt 
to  its  vanishing  point  P in  the  given  vanishing  line. 
Then  find  II  X,  the  vanishing  line  of  the  plane  of  mea* 
sure.  (Prob.  VIII.)  and  proceeil  a.s  directed  above. 
(Art.  205.)  The  result  will  be  X P,  tlie  vanishing  line 
of  the  new  plane.  Lines  drawn  through  t and  n to  any 
point  or  paints  in  the  vanishing  line  X P will  give  a 
portion  of  the  plane  required. 

(209.)  Cor.  4.  To  represent  by  two  straight  lines 
drawn  on  the  two  iniereecting  planes  the  angle  which 
they  make  with  each  other.  Choose,  in  the  tine  <if  in- 
tersection, any  point,  as  o,  and  having  fouml  by  the  fore- 
going operations  (Art.  205,  20B)  the  points  M and  X in 
the  vonishing  line  of  the  plane  of  measure;  draw  lines 
through  the  point  o from  M and  X.  The  oHginaU  of 
tlMTse  Hues  belong  to  the  plane  vanishing  in  H X,  to 
wliieli  o P must  always  represent  a {)crpcndicular.  Con* 
setpicntly,  0 f and  or,  representing  pcqiendiculars  to 
the  line  « 1 of  intersection,  (.Art.  I (>(».)  will  contain  the 
representation  of  the  angle  M W \,  made  by  the  inter- 
secting planes  with  each  other.  Observe  that  the  angle 
t OM  represents  an  obittfc  angle  ; llierefwe  the  angle  erf" 
inelination  must  be  expre^'d  by  its  complement  ^ o r, 
formed  by  o r,  vanishing  in  .M,  atvd  ot  vanishing  in  X. 
A llag-stair  shows  the  direction  of  lines  pcrpiuidicular  to 
each  plane. 

(210.)  Examples  in  each  of  the  three  varieties  of 
Case  III.  might  have  been  subjoined  to  the  two  fore- 
going problems.  But  wc  have  already  much  evceetled 
our  intended  limits  with  respect  to  this  essential  branch 
or  mtlier  root  of  the  art ; (see  note  to  Art.  2 ;)  and  wc 
may  now  fairly  regard  the  learner  as  Iwing  enough  a 
proficient  to  discover  throughout  the  several  pistes,  with 
which  we  have  endeavour^  to  familiarise  him,  illu-stra- 
tions  to  his  purpose. 

It  may  suffice  to  explain,  cursorily,  some  constructions 
of  outline,  jpven  in  plate  x.  fig.  I.  To  draw  the  ship. 
No.  2 : first  find  E B,  the  vanishing  line  of  the  plane  of 
its  deck*  perpendicular  to  B K",(Art.  153,)  the  vanishing 
line  of  the  plane  of  its  keel.t  which  latter  plane  Is  here 
indefinitely  represented  by  the  triangle  B • K“*.  Observe 


* CaUad,  ia  ihiu*baildiug,  the  M/  hmnUk,  or  plan,  or 
ntomia/  phuH.  Ihe  U»4  vf  ihrM  terms  im  jJieB  a rviart  iMf 
Hvcit.  t Kil  euoiplc,  plAtr  is  of  » wsscl  in  » Kturni  at  msi. 

f Called  the  sArrr.phm,  or  p4an  of  r/'-MhMt,  being  e rerticJ 
|4aii«  iMWHsg  through  the  kceL 


that  the  point  B is  the  vanishing  point  of  all  lines  of  in-  orOuOiiieL 
terscction  (Art.  167,  No.  3.)  marie  by  planes  vaiiisliing 
in  £ B and  in  R K**,  i.  e.  of  all  lines  extending,  in  nau- 
tical phrase,  ybre  and  a fl ; right  ahead  or  astern.  Also 
oliserve  that  the  point  K*  is  the  vaiiishiug  point  of  tlie 
masts,  and  of  all  lines  perpeudicvilar  to  the  deck ; (Art. 

195,  196;)  and,  on  the  other  hand,  B,  tlie  vanishing 
point  of  all  lines  perfiendicnlar  to  planes  vanishing  ia 
K !.•  whose  intersections  with  the  plane  of  the  deck 
extend  from  any  given  point  starbuarvl  to  its  correspoud- 
ing  point  on  the  larboard  side,  or  rice  terra.  These 
latter  intersections  will  be  parallel,  in  this  example,  to 
the  pers]»cctivc  plane  (Art,  195)  and  to  the  vanishing 
lines  E B and  K I of  tlie  two  latter  iuiersccliug  plaues. 

(Art.  143,  14S,  No.  2.  and  Art  167,  No.  I.) 

(211.)  Draw  parallel  to  £ B,  the  base  a W.  At  B 
raise  perpendicularly  the  direct  disiance.  (Art.  130.) 

Make  sT  or  r W equal  to  the  length  from  stem  to  stem. 

Having  completed  the  three  plans,  (lice  notes  to  Art. 

210,)  make  » z equal  tor  Z*  for  the  place  of  the  deck ; 
draw  z B,  representing  the  intersection  of  the  plane  of 
the  deck  with  that  of  the  keel.nml  find  in  z B the  points 
/ g,  and  I,  representing  F,  O,  sikI  I,  the  centres  of  the 
mizen,  main,  and  fore  majt«.  Proceed  next,  by  lines 
crossing  the  deck,  parallels  to  a W,  or  to  rT,  (if  paral- 
lels to  rT  they  must  vanish  at  U,)  to  find,  in  the  same* 
manner  as  iu  tlie  rcpreseiilalion  of  a circle,  (.Art.  1 14,) 
the  several  points  for  tlie  upper  tier  of  guns.  Fur  the  lower 
tier,  mark  oil"  from  r T,  r M eijual  to  r M*.  A line  M B 
will  cut  (.1  K*  in  m ,*  an<l  m e (fur  the  lower  tier)  will 
repfCHent  half  the  breadth  at  the  main-maNt  or  midship, 
as  fd  (for  the  upper  tier)  does  at  the  mizen.  From  d 
ami  e draw  to  K*'  I lines  rcprc!>eiitiiig  with  the  perpendi- 
culars to  the  deck  on  angle  of  twelve  degrees.  This 
will  show  what  » termed  the  ranting  of  Uie  ship's  side ; 
os  will  also  a line  from  c to  K*"l,  representing  an  incli- 
nation of  five  degrees  in  a similar  direction  for  the  up|>er- 
deck  ports. t Lastly,  s N being  made  equal  lozN*, 
will  give  n n*  representir^j;,  at  the  nudship  or  main 
frame,  the  greau^l  breadth  of  the  vc-ssel.  Observe  that 
tlie  line  t 3(f°, drawn  from  $ to  U»e  vanishing  line  B K*, 
shows  the  centre  <jf  the  vanishing  line  of  the  plane  of 
the  ship's  .stern.  Tins  Unc  contains  the  vanidiing  ptrfius 
for  the  sides  of  the  windows,  &c. 

(212.)  To  tlraw  the  niasU.  Erect  for  a Ijase  at  n or 
»,  a perjiendicular  to  a VV.  or  rather  a pamllel  to  B K*. 

Draw  also  to  the  point  K*  the  indt  fouU;  representation 
of  a parallel  to  the  mast,  wliich  is  here  taken  to  be  a 
peiq>eiHiicular  to  the  plane  of  the  deck.J  Let  a X lx* 
the  required  occasional  base,  ami  a \ (vanishing  at  K*) 
the  representation  of  a parallel  to  the  niasu  Draw  a D. 
ami  through  the  |xiints  J,  g,  und  i,  in  * B,  draw  the  repre- 
sentations 0 K**,  p K*  ami  9 K.*  To  begin  with  the 
proportions  of  the  mizcn-masl:  mark  them  off  on  o X, 
nccurdiog  to  the  scah‘  of  the  No.  2.,  and  having 


• Th«  Wy  j>Uo.  or  pfane  0/  prxtjWium,  w s w-ction  of  lh«  thip  st 
tbc  mid-shtit  w«rac,  or  bn-wdetit  plsce,  pcrpvniltcvilar  to  (ht  two 
furmw.  From  iIim*  Ihrr#  the  bwm*«v  b manifon  of  lou 
»Uat  attentuw  to  the  thm  Miculors,  OMiely,' bagth,  hrcMhh.  and 
or  thbkoeM,  (Art  156,  157,  to  161,)  onentially  eonbioed 
with  oil  Sidid  fornu. 

+ Tbim-  tinibm  who#c  plane*  are  ptTp««Iic^jla/  to  tl»  sheer 
)4aii  ar«  called  fTwarr  tirabcn.  and  tboae  viwse  plants  ore  inrliDed 
to  H are  called  eoutvd  timbm. 

I Whatever  •kviotkin  frerm  Ihb  pvrpi-ndictilar  may  be  rMuirsd 
Iw  the  naval  arrhilert  might  Iw  ex{tn-»Msd  with  the  wuoe  accuroey; 
(l*rob.  V.;)  M the  *miU  airc  of  our  dbgtam  make*  the  diOerrim 
t|uile  imranlerioL 
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P*iulia{r  fotmrl  Ok*  diTirling  point  of  a Y,  (Art.  13S.)  irsn^Ar  to 
a V the  divisions  of  a X-  Draw  6 c (a  paroJlcI  to  a W) 
thrmi(^  the  line  of  the  mi/en-oiahl.  At  6.  6 0vanUh- 
inff  In  K"  represents  a j»araUel  to  a V.  From  the  di- 
therefore  on  a Y,  draw  lines  to  B {.\rt.  77)  cut- 
tins;  h O in  the  points  ()  and  r,  thr«>u^h  w hkrh  O o and 
r K.  two  parallels  to  6c,  will  };iv«  o for  trie  place  of  tJie 
cap.  and  H liir  the  place  of  (he  nmnd  top.  Proceed  in 
the  same  manner  for  (he  main  ami  fore  masts,  and  in’ 
deed  fur  alt  hues  in  planes  (larallel  to  the  plane  of'  the 
keel. 

To  draw  the  Itowsprit.  Let  V k ami  a y vanishing? 
in  the  line  B K*  represent  llie  aiiifle  inatJe  by  the  Im»w- 
sprit  with  the  base  a X,  ji«»l  a*i  a Y repre»»enie<i  the 
angle  so  made  by  the  masts.  Murk  uti'ou  a X the  re- 
quired pn)portions,  which  will  be  trans.fem.Hl  lo  fly  by 
nreaits  of  its  dividing  point.  (.\rt.  133.)  Next,  a parallel 
through  V to  a W will  give  tlic  p<«nt  A;  through  which 
hj,  vanishing  in  the  same  p(»int  with  and  similarly  di- 
vided with  fly,  (.\rl.  77.)  will  give  the  pomt^  for  Uic 
cap  of  the  liowsprit.  La.slly  transfer  the  pointy  to  k, 
by  a parallel  j k to  a W. 

(213.)  A representation  i»  given  (plate  x.  hg.  1, 
No.  4.)  of  a double  crow*  fiirmesl  of  seven  cubes.  'Fhc 
vanishing  lines  and  points  Rir  the  culre  in  the  centre  are 
manifestly  the  same  ns  for  the  surrounding  Mix.  None 
of  the  IhrtH*  pairs  of  parallel  sides  is  parallel  to  the  per- 
spective plane;  and  their  three  \a»islAiig  lines  form  a 
triangle,  ( \r(.  10<^)  two  jiuiitts  of  which  are  in  the  line 
N (),  marked  4<r  and  aO®,  and  the  third  at  66®,  in  the 
vanishing  line  D C . 

No.  b.  is  the  reprt'sentalion  of  an  octahedron,  or  eight- 
sided  hgure,  fonned  by  two  pyramids  having  a common 
base,  it  is  a regular  suhd.  contained  under  eight  equi- 
lateral triangles,  whose  intersections  are  the  skies  of 
the  three  !K]uapcs  a6cd,  deb/t  and  atef.  Th«*se 
»juares  intersect  each  other  in  their  respective  diagonals, 
{ef,  ac,  and  rf  6)  (Prob.  X.  Cor.  3.)  ami  each  of  the 
squares  is  a common  base  to  two  pyramids. 

No.  6.  rc]ire?cnt8  a six-sklet!  figure  formed  also  of 
equilateral  triangles.  It  shows  a method  by  wltich  is 
found  the  vanishing  line  of  the  base  of  a pyramid  whose 
six  sides  arc  cspiilateral  triangles  ; one  of  the  six  (rix. 
the  side  g<r  A)  being  parallel  to  the  perspective  plane. 
At  the  point  L (C  L being  the  |jrinci}ui1  distance)  make 

r an  angle  of  60®,  or  ri>r  an  angle  of  30^.  Find 
the  per{>cn(licnlar  d r in  the  Imse  of  the  equilateral  tri- 
angle i L r,  and  cut  off  L « equal  to  it.  Then  with  t m 
(equal  tn/r)  and  Lm  (equal  to  L«)  constnu-t  the  tri* 
nn^e  (isosceles)  L m «.  and  prmlnce  m L to  U.  U L is 
the  direct  distance,  C U the  oentrul  distance,  and  U the 
centre  of  the  required  vanishing  line;  and  the  triangle 
a\fk  Will  reprt'sent  the  original  «Lm,  ri2. 

The  angle  m L f ] f ^ 

L m I Vwill  be  represented  byv  \fia. 
Lrmj  [Vao, 

The  line  M’',  or  a p,  passing  through  the  apices  of 
the  two  pyramids,  is  iimnd  by  biMecting  the  base  g A,  and 
drawing  from  k to  the  dividing  point  of  A u a line  cutting 
A in  o.  (Art.  U8.)  Next,  to  the  point  o draw  the  re- 
presentation g 0 of  a perpciKlkular  U>  A.  A line  s p,  or 
*r  M^,  drawn  through  the  point  where  A.  ft  cuts  o g,  will 
lie  the  line  required,  representing  a perpendicular  to 
the  plane  of  g n A at  its  centre.  Or  the  vanishing  point 
of  ap  may  be  found  by  Problem  IX.  (Art.  106.)  Ob- 
serve,that  for  the  lour  sides fd' the  upper  jiyromid  f ,aflA, 


there  are  but  three  vanishing  lines.  (.\rt.  158.)  since  OfOutlim. 
one  side  is  parallel  to  tlie  picUirc.  Also  the  vanishing 
line  of  pg  h will  be  a |iaraIU-l  to  g A at  L',  (or  a jierpen* 
dieiilar  to  U (’,)  and  the  other  two  vanishing  lines  will 
be  parallels  to  Ibe  ba.ses  (Art.  64)  ge  and  # A.  cutting 
the  vanishing  line  at  U in  the  points  where  H is  met  by 
g ft  and  A fi. 

For  the  fiair  sides  of  the  lower  pyramid  there  will  be 
four  vanishing  lines.  One,  the  perpendietdar  to  R C 
at  U.  juHt  statesl;  another  parallel  to  it  at  the  vanishing 
point  of  X p,  for  tlie  vanishing  line  of  tlie  plane  ofp  g A ; 
and  the  remaining  two  crossing  the  two  former  in  the 
vanishing  {mints  uf  the  lines  g ft.  h ft,  g p,  h p. 

No.  7.  is  a dodecahedron,  or  twelve-sided  figure, 
formed  uf  two  pyramids,  whose  common  base  (a  hexa- 
gon) vanishes  in  P 1>.  The  perpendicular  o6.  at  the 
centre  of  the  common  base,  will  be  found  t<»  vanish  in 
the  point  marked  M**.  (Prob.  IX.  Art.  11)6.)  There 
will  be  twelve  vanishing  lines  to  this  figure.  To  find 
these,  observe  that  the  figure  is  formed  by  the  bounda- 
ries of  three  equal  and  similar  rhnm(>oids  intrrseciing 
each  other  in  three  lines  or  diameters,  which  cross  the 
centre  of  the  hexagon.  The  vanishing  line  of  the  plane 
of  each  rhomlMiid  must  be  drawn  frcmi  (the  com- 
mon vanishing  point  of  their  line  uf  intersevliou  a 6) 
to  certain  {x>inU  determinable  in  P D,  the  v'aniNhing 
line  uf  their  {dune  uf  meo.sure.  (Art.  146.  See  alM) 

Pmb.  X.) 

No.  8.  is  another  dixlecahevlmn  formed  of  twelve 
rhomboids,  for  the  planes  of  which  (since  each  has  its 
{•arulU'l)  there  must  be  six  vanishing  lines.  (Art.  158.) 

The  {ilane  of  the  iipjiermast  vanisKcn  in  the  line  P I). 

(214.)  Tliiit  tlie  course  of  study  we  are  here  advo- 
cating cannot  Im>  pnisccuted  without  conaideralde  pains 
and  unremitting  efTorls  will  he  obviou-s.  But  ntdia  diet 
tine  linea  must  be  the  Painter's  motto.  To  every  mind 
that  prefers  certainly  to  gucs.swork  ; to  every  under- 
standing that  cannot  he  satisfied  without  a clear  and 
good  reason  for  Its  mode  of  pursuing  any  object ; to 
every  imagination  that  has  enough  vigour  and  sound- 
nesH  to  cltHpise  unquulifuHl  applause,  and  aspire  only 
to  judicious  praise ; we  iicetl  not  urge  the  necessity  of 
clearness,  nor  the  advantage  os  well  as  gratification  of 
obtaining  truth.  We  admit  that  it  is  very  puasible  to 
acquire  great  correctness  of  outline,  and  yet  muke  no 
acquaintance  in  any  degree  with  cither  pers|tceiive  or 
anatomy."  By  accustoming  the  eye  to  nica.sure  inter- 
vals of'  distance,  and  the  hand  and  |iencfi  to  nice  <livi- 
*k»n«  of  lines,  as  well  straight  as  curved  ; by  observing 
narrowly  thronghmit  the  tdijecls  to  he  coffied,  what 
{xiinis  lie  above  or  below  each  otlier  in  a vertical  direc- 
tion ; and  what  pnint.s  lie  on  the  same  leveC  in  horirnnlal 
lines;  and  tlwn  by  traniderrittg  carefully  these  points 
to  the  drawing  Imanl,  or  canvaas,  previously  to  filling 
up  the  intermediate  {lorts  ; a umsiderahlc  knowledge 
may  be  obtainevi  uf  the  true  lurms  of  objects,  as  well  M 
cf  their  just  delineation.  We  are  far  from  wishing  to 
aupersede  these  useful  exercises.  On  the  contrary,  we 
wmild  particularly  recommend  the  mere  lieginiicr  to 
practise  making  ontllnea  of  regular  figures,  such  as  the 
triangle,  the  circle,  Uic  square,  the  parHlIelogram,  the 
rectangle,  and  regular  polygons  in  general.  Let  him 

* Tltene  i»  • degree  of  pupid.v  wombrmeitl,  oftoo  fiUal  to  sciaa- 
tifir  po>gTVMs  m any  Art,  excited  by  the  cxi-UraaliiHi.  lluw  aurpruing 
and  jr*<  be  arrer /ronW  lo  «fnr«r.' or,  lluw  marveUoual  what  aa 
car  ! she  duet  m«i  itiow  a not*  mutiv! 
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r«inhog  then  pruceet)  to  solids,  tlie  cylinder,  the  cube,  tlie  paral- 
lelopiped,  the  cone,  tlie  pynuoid,  &c.  &c.,  and  all  (his  hy 
Me  tyt  only,  without  the  guidance  of  Mathematical  in* 
struments,  which  it  will  be  proper  to  apply  atlerwards, 
aa  far  as  such  tneana  extend,  foroorrcclion  of  each  draw* 
ing.  (Art.  43.) 

(215.)  A pupil  well  practised  in  this  initiatory  habit 
will  soon  acquire  such  readiness  in  division  of  lines  as 
to  have  the  power  of  marking  off*  at  sight,  with  cose  and 
accuracy,  on  any  given  line,  a third,  a fourth,  a filth,  or, 
what  is  mere  difficult,  even  a seventh,  or  ninth  portion 
of  It  Similai  facility  may  be  obtained  in  the  division  of 
angles.  For  correcting  these  exercises  either  a common 
graduated  ruler,  the  sector,  the  protractor,  or  Uie  pro* 
pcrtional  compasses  may  be  resorted  to. 

But  the  intelligent  learner  will  soon  find  such  helps 
utisalisfiictory  except  so  far  as  the  delineation  of  one  nr- 
fate  of  an  object  is  required,  and  Uiat  surftce  a plane  to 
whidi  a Hue  drawn  from  his  eye  is  ]>erpendicular.  In 
sliort  he  will  have  got  no  further  than  Cate  /.  (See 
Prub.  II.  and  Art.  156.)  In  his  attempts  at  outline  of 
so/td  figures  no  drawing  can  be  implicitly  relied  on  with* 
out  examination  by  the  rules  of  Perspective,  In  an  otit* 
line,  for  example,  of  the  pyramid  (plate  x.  fig.  1, 

No.  6.)  alUiough  the  side  keg,  being  an  equilateral 
triangle,  is  a rrgubr  figure,  (because  represented  parallel 
to  the  plane  the  picture,)  yet  the  side  ft  eg  can 
never  be  satisfactorily  drawn  without  knowing  how  the 
point  fL  ia  obtained.  (Art.  118.)  Whut  is  here  (d)* 
served  of  the  pyramid  hegfL,  may  be  said  of  any  other 
solid  whose  sides  are  foreshortened;  that  is,  are  seen 
otherwise  than  immediately  facing  the  spectator.  'Plie 
outlli»e  of  a globe  is.  as  we  have  already  shown,  (Note 
to  An.  137.)  the  only  figure  which,  at  all  times,  failh- 
fiilly  represents  the  origiual  under  any  change  of  posi- 
tion. 

There  are,  however,  several  methods,  and  some  of 
them  of  exquisite  mechanical  ingenuity,  by  which,  witli- 
out  knowledge!/  Perspective,  the  draughtsman  may  ob- 
tain his  purpose.  Neither  do  wc  forbid  him  these  aids. 
The  camera  obecura  is  an  invention  long  known  to 
artists.*  In  Treatises  on  Art,  it  has  been  recommended 
as  not  only  useful  fur  ascertaining  the  correct  forms  of 
objects,  but  also  their  tones  of  colour,  and  gradations  of 
light  and  shade.  Sir  Christopher  Wren,  in  the  Ph>lo»o- 
pHical  Tranwiionsi  fur  March  1669,  communicated 
an  imentiou  by  which  the  artist,  looking  horiioniaUy 
throu(!^  a small  hole  fixed  as  a sight,  may  follow  at  the 
same  monienl  on  paper,  with  the  point  of  his  pencil,  the 
progress  of  a small  bead^  Along  the  apparent  bounda- 
ries of  the  object  to  be  delineated.  This  idea  of  Wren 
may,  poMiibly,  have  suggested  to  the  late  Dr.  Wol- 
laston§  his  aiimirable  contrivance  of  the  camera  lucida, 


* Be»ehe  l^mardt  mm  /hecia  emmtm  ettiea,  }itir 

«i  beme  »e  dnerive  /a  eMtniJtome  e gU  rhe  n /m  anxifAr  md 

attri  i cAtaro  dovttn  di  gmnim  mmerhtma  Stonrhe 

maanae  da  C.  Amatfili  aft  edixtome  det  7VnOs!o  datla  1‘Htwra  da  L. 
da  /uNi',  Srob  MiUiio,  1H04. 
f Vt4.  it.  p 898. 

{ \n  ingvuiuu*  genttcTnan,  Mr.  Ronald,  his  •impliAed  thU  cod* 
tritauc*.  sn<l  comprisMl  tl  ia  a pneket  csw  uf  about  **  a foot  M 
Woftth.  and  two  indtet  in  bwadlK.**  This  inatrureent,  which  w« 
havs  at  Mr  Cary*«,  (he  0|itktan's,  wemi  a drciiledly  •ueceia* 
ful  iinpn>«emirnt  tt|ion  rta  oumeroiit  ptvdeeewnn. 

f In  voi.  Ixxr.  p.  366.  of  the  Pkitixa^cai  Traaxarii^ax^a  timilar 
iaitrumetit  (••  that  of  Sir  Chridophtr  tVrmi'i  ■ iotroduml,  the  in* 
vrntion  of  Mr.  Jamei  Pvaowk ; aod  in  toL  xavui.  of  the  HhUaaopk*- 
em!  Joitrmal,  adnwm^  and  dr*cri;itioD  arv  given  uf  an  izulrumenl 
mcmhlrng  the  euMra  tuada,  but  1cm  portable,  invenlhni  by  the 
VOI..  V. 


by  which  a spectator  looking  trrtically  downwards*  Of  Outline 
through  a small  hole  sees  at  tlie  same  tnumcnt  the  re- 
fleeted  image  of  Uic  object  together  with  die  point  of  hie 
pencil  in  apparent  contact  with  it  on  the  paper.  Tlie 
advantages  of  the  camera  lucida  over  its  long  esta- 
blished namesake  in  its  (wrtability,  in  its  ready  appli- 
cation, and  particularly  in  its  property  of  presenting  tlte 
objects  to  be  traced,  not  in  au  inverted  order,  but  in 
(heir  true,  erect,  and  natural  positions,  dtstinguifih  it  as 
one  of  the  most  useful  instruments  of  its  kind.  But  it 
is  not  an  infallible  guide.  It  is  only  an  approximation 
to  perfect  accuracy. 

(216.)  Perhaps  the  most  satisfactory  methcMl  of  ob-  Mwhftnifai 
taining  an  outline  by  mechanical  aid  is  the  following: 
which,  although  claimed  by  some  as  a wholly  modem 
invention,  is  as  old  as  Leonardo  da  Vinci,  ami  has  been 
recommended  by  him  in  his  celebrated  Treatise  on  Art  t 
Over  a plane  of  the  best  glass  entirely  pure  and  colour- 
IcfM,  let  a preparation  be  spread  of  gtim  nr  Uliiglass,  suf- 
ficiently thin  to  admit  distinct  vision  ; and  sufficiently 
strong  to  retain  the  niark.sofablack]ead  or  othercrayun. 

Opposite  to,  and  fixed  at  a convenient  distance  (rix.  the 
principal  distance,  Art.  10)  from  this  transparent  sur- 
face, the  eye  of  the  operator,  through  a small  hole  or 
sight,  looks  upon  the  objects  to  be  drawn;  and  his 
hand  shapes  the  outline,  over  which,  when  completed, 
he  places  a sheet  of  thin  drawing  paper,  tightly  stretched 
in  an  open  frame.  The  original  tracing  on  the  glass 
held  to  the  light  will  then  shine  through  the  paper,  and 
may  be  again  traced  and  translerred  to  it.  The  above 
prncesa  is  facililated  by  using  two  crayotis  of  different 
colours:  as  a red  for  the  first,  and  a black  for  the 
second  tracing;  or  vice  verta.  If  (racing  paper  he  used, 
the  counter-drawing  may  be  iransferred  to  pane),  can- 
vass, or  any  other  cnalerial.I 


celebrated  Ranuden,  and  inproied  his  |Mjpil  Mr.  Tlionutt 
JoflM. 

* This  prrproibeular  distance  of  Ibc  eyv  frum  the  ]iaper  aosewra 
to  the  nnocipal  duteaev. 

f 1 nr  fudwiriog  ane  hie  vurds  AUi  ira  rrfrg  grande  irmte  nm 
neszp  fagtio  d*  emrta  rtalr,  t gnHIa  /n'ma  brnc  dmanxi  aglt  «>ccAi 
/•ot;  rW  rra  gH  ardU  t gnrtta  raaa  rke  in  vM»i  ntrarre  { t faali 
pone  Ittaiam  earn  faecAta  mi  drtta  ertro  d»r  trrxt  dt  Arotcio,  e Atsmi 
la  Irt/a  rcM  m iM$irvmeai»,  ta  tmda  eJkt  no  ia  poxxi  mmprrt  paafa, 
Ihpat  xrrra,  » empnte  m ecrAM,  e <ni  prnef/n,  e eon  U /apu,  xegma 
$ai  petea  gurtia  eAe  di  «a  appnte,  e pai  imnda  eoa  ia  e-arla  Ini  vttra, 
t xpoivrnz  taadeia  aopra  ma  rarla  beam,  dipingrttt,  ir  A ptace, 
taando  b*me  dt  pat  ta  pratptHiea  a*rm.  1>k  Vinci,  TraUata  tUila 
Kditicm  of  Mauii,  Ruena.  1817,  p.  VX. 

I C'OuiitrT-draving  ii  a term  tu  any  method  of  obtaining, 

with  nicchenKal  acctitac) , the  cofiy  of  a picture  or  design.  For  this 
pir{<Me,  Tarious  media  are  in«<d,  m fine  linen,  oiled  paprr,  or  any 
other  tfamparent  roalerial,  which,  being  laid  om  (he  work  to  be 
eufiitd,  admits  distinctly  throogh  it  a sufficient  number  of  Uw  lines 
autl  shaduws  to  l«e  followed  m ink  or  in  pencil,  on  its  surface  with  or 
without  culour.  When  the  copy  is  made,  let  theoppoeite  side  of  the 
transparency  (if  of  paper,  or  of  a substance  siraiUrly  (iliable)  l« 
nibti^  with  dry  chalk,  while,  black,  or  of  any  tint  requited.  Next 
lay  the  copy  wdh  its  chalked  side  downwards  urer  a clean  caaeuM  or 
blank  slieet  of  drawing  paper,  and  go  agam  urer  the  outline  with  a 
aUirTWDcil  or  other  blunted  point.  7m  original  design  may  by 
this  process  be  repeatedly  transmitted  and  copied.  Cuunler* 
drawing  may  obo,  oa  appears  above,  be  effected  by  a glass  me- 
dium. It  b sumelimes  performed  by  fnnMs  or  nets  divided  into 
squares,  composed  of  wire,  silk,  or  thread,  and  laid  over  the  painting 
lo  be  copied.  Uw  points  marlusl  un  fklts  of  these  squares  are 
Ihm  transferred  to  the  surface  which  b to  receive  the  copy.  71»e 
parsUelograiD,  the  icnlagroph,  the  camera  lucida,  Ac.  are  instni- 
mcnis  in  teq>ibitkin  for  counier-drawing.  Co|iying  nachiaw  are 
modifications  id* the  chalking  |iroceta  ab^e  drsetib^. 

Instrvtsents,  trnaed  IMioaatora.  for  drawing  from  nature,  have 
been  cooetfucterl  on  like  urindoles  to  the  nat-vmk  here  mentioned. 
In  toL  i.  of  the  PktiaaapiaeMU  Jammai,  a simple  and  ingenious  con* 

8 z 
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Ptinlinf.  Other  nH*chaiiic&l  hel^  mi|tht  be^named. 
object  here  » imU  to 


But  our  to  find  upolofrr  f"r  defieiendea  in  Perape^ve  by  lypMb  «0^. 
«hi>  ini*  to  like  exwnnles  of  drftcicncv  in  the  Golden  Age  o»  ” - 
object  here  m not  to  dwell  u|««  e%p^.enx«  ^ profe«oPi'.  we  answer  lh3t  tho« 

rule,  of  Pen,,K-c.ive  •oZrit.es  woaM^  in  . Inter  A^.  have  been  mo« 

mcaninjr  i.  to  ataure  all  »ho  trust  unpluitly  to  i^ucn  ^ „™tive  to  critieism  in  tlK«  reapecUs  They 

womlbethefint  to  per»ive.tha.  m the  natural  p;o- 


this.uter^.ug  brancl.  «1  ueometo  ...  ™ ^ „f  T«rte  eommeAsorate  aith  ,he.pre«lorseneml 

even  the  eomplcUM  tneehanom  » II  avtu  1 The  s ,|rM  ^ ™ ,h,  rudi.nenil  particdim,  in 

“ur*'^'him"to  finish’'  Ins  pcrfi.rmanee  without  fear  of  and  would  ^ *" 

bein,t  reduced  to  the  shame  a.ul  trouble  of  ‘>"«fu  v w^“„uid  next  direct  the  studenf.  attention  ik  ,W 

auempts  (when  they  may  be  loo  late)  at  alterat.ouof  hi.  (m)  __W«Jou^d^n^^^  ^r«^^ 

" U17.)  Thus  far  we  have  P^ded  i"  j!;"  ^hi  cXr'v  e::ry";T^ 

E-jir  “ T£2,r;.“d^T:i'i  .-s 

alarm  and  abhorrence  ash  uvmi  Hated  by  the  rhvtlmiital  representation  of  natural  phenomena.  And  ot  thesewc 
«h„Ta’^r^  I The’re  is  a ditfirntnee  wdh  animal  Ibrnts  a,  •'-‘"SX;  ”''rr*o7Se 

t,n  in  their  oriKi..:  between  the  lantruaffe  of  the  Pmnler  larity  of  outlme.t  ««> '™  U« 

and  Utal  of  the  Ktvinol<«ist,  which  acts,  or  otisht  lo  art,  scenery  of  ^ature  will 

uiam  tlic  mind  of  the  former  a«  a cunlinual  incentive  In  which  some  necessary  o^rvations  on  ”mdl 

Ilur  ailon  an^^  more  jealous  nlxterv.nc.  of  ele-  mettd  with  chararter  atid  expression  will  .hen  conclude 

inentarv  rules.  The  laws  of  outline  are  deduced  from  tills  dmsion  of  tair  sulijeil,  r ,k 

d";;  a^d  u^iv-er,'.!  experience."  They  appeal  to  farts  C219:)_The  stmly.  nuleed,  of  An.tnm,  Irn  the  pnr- 


which  evlrTev^almiAriTO  nll'est ; whereas  posesof  Paimmp.  has  in  view  two  objects  whidi  we  take 

The  laws  and  arlHtrary.  leave  to  di«iugmsh  by  the  terms  ConhguraUon  and 

To  all  attemius.  therefore,  of  the  careless  n^  *^‘,';X”"first  of  U.ese  is  introductory  lo  the  «cond, 

trivftuce  » iUimtiIwI  by  Mr.  U.  L.  Edi»irtr».rth  a»  lire  if»v«trtioti  of  It  cnnAists  in  such  a kncmlcdge  ot  ihc  i»ev«ral  part*  ol  the 
Min  M«u  KiltfeAiorth.  Am^lwr  I)plmMtor  of  *wy  cv^niinicbon,  ^ninitl  hgurc  as  can  represent  each  part  in  its  proper 
Wft  fix«l  Uim^t  fTMDe,  »CTws«hi<b  ■ mimbetof  wry  fine  thread#  . . ulece.  and  can  preserve  ol  the  same  time  the 

or  *nrt>*  are  stnelrh««l,  CTOwmi;  mch  othi»T  at  ntfUl  aiijtieo.  4Wl  *.  — 

dieidiBe  the  frame  into  a wmihwf  of  wnall  a«|U4nem.  The  iwjaT  on  ..  _ lav  a . ; 

«hkh  the  drawing  is  miulc  ta  nl«*  r..lrd  *«h  a hU  nombet  of  • T\i*  .M-ce-^y  fnr  romUmn«  i 

m.wrv«  Usikm,;  thnio|d>  a «<ul  visht  »'  • >«''  fmm  Ihe  from  th«  graerj  legulani)  at  amroal  futma  U 1^^  <wro  l»  ^ 

framr  (answvrht}j  lo  the  jirtoeipal  durtaoiv,  Art.  9»  lO)  th«  o|»ru1or 
ohaervea  oo  what  wjiure  tbr  object  he  wiihe*  to  n^msKm  i»  fooiMl, 

■uid  drawh  th»  object  w the  cocTeajwwImy;  *.piao»  upji*  the  r*P"- 


metfi  in  the  homnn  ftaine:  if,  fat  iurfance,  the  right  tiile  JmI  not 
MaimiUte  w.tb  the  left,  Prrapectiee  might  l«  l«*  imjKWiMl.  aud  iht 
figure  of  a roan  might  bedn’en  ®#  touch  aii  Hhtimm  >ts  that  of»  toee 
At  tW  end  «d  Bwi>Vo  TarWa  >e»wfc/.i‘e  Iwbtion  of  Kirby,  4lo.  or  a motintain.  Meiiga,  »h«»*a  Wrong  P^^*!  ‘ 

two 
aluliug 

that  eorrwptwjd  to  a eartain  number  irf  ruled  aqjiarea 
iag.  The  operator  looking.  M liefore.  thmigh  a fi«ed  eight  adjuWa 

the  wtical  ruler  to  any  point  in 

gradtuttiun  on  the  ruien  wHh  t 


L“=  'Z  '^ZnZ.  .L::r;r.ror».r»  ;»  ,ero,«„™.-T„  .1...  .vll 

ius  in  . RTO..VV  Uion  It  B.vl.  we  numb«r.i  m «i.»l  d.vi.i«n.  from  the  antkiue,  " “ “‘‘“[•““s''' 

I cfwmiiiiul  lo  . ertsin  mimliet  of  ruled  »|.i«ros  on  the  .lro».  04mr  dr  Mro^  pm  ~ 4tw  Mo<  rul,  b »0. 

!>»  nnmior  looking  M liefore. thpnigh  a fi««ai  tight  adjuata  t We  would  Tecommend  the  itwleiit  to  inaka  frequent  orawmg* 
th«  vertiral  to  anv  point  in  ao  object,  and  then  ennjwriug  Ihe  of  wieh  machine*,  mane  or  U**a  cumplicaM,  aa  hemay  h^e  oi'peC" 
on  tlw  tuiwTwhh  th.d  wTtba  «dea  of  hU  drawiitg-  tunity  of  «amiuiug  eiihiTin  nwlwn  orat  r«t  T)ii»  girea 


caeh’^'nl  ao  fouml  on  li»  pr»v/j»T<iee  p/tutr  to  accuracy  to  hia  eye  and  harnl.  awl  prejian-*  him  for  *Iin«*lMn  of 
5i«  ,- L^jcnniulmir  oJaire  on  hia  wirwr.  5u*t  u he  itoaW  comiKire.  in  • higher  order  lo  at>tmai  mechaurc^  lie  will  •‘i'f ^ '** 

and  find  by  iheir  able  lo  a|rptvciate  in  hW  mmd,  and  to  ^rwH-nlirilh  ^ 

^anst^hp  fwUtwe  rweitioo  of  aoe  aireri  to*,  town,  or  mouolain.  moat  |H;rfccl  atalr  to  which  he  can  potaiWr  conceie.-  the  snd 

e'answerar  ear  th$  <•//**  otti  pottr  •!>•/  4tt  e^ifee  dum  may  w la*  lerme*!)  to  be  aflvance^  Awl  indeed,  to  all  who 

j/IJtrir,  Jr., a-  ht  rt  *«u  K^«oa  p-Wey-r,  jW«re  pract.wl  and  eodteaa  .j«leiK«  the  ‘ 

ac  ftmt  ro-aidcr^r  fonttrmmt  mdupeneaWf*  between  the  coninvwim  of  Man  awl  the  work*  of  Him  uhu  gavn 

He  /«  fWa/«re.  m fLenk  proacireer  Wv/ia.ra/  , w «•*  Jr!  *i  In  pfir-  life,  and  inirnl,  awl  ^ to  the  contnvrt,  wo  would  racom^od,  jaeti* 

un  0*1  m mem^;  if«i.r  pw*aoK  deWfart.  «wlj  to  anatomical  imiuirie*.  a*  miwh  acqiiuBlanee  M ll«ir  lewure 

Watelei.  Emeyet,pfd»e  Hr^ui  Arit.  will  permit  with  the  beet  mwhamcal  eftitto  of  human  wgenmty. 
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Paiatiit^.  bcreral  proportions  of  any  on«  limb  or  feature  com* 
pared  with  any  other.*  To  tbW  preparatory  knowledge 
belongs  a vocabulary  of  the  priiuipaJ  bones  and  muscles; 
the  outline  and  potutkm  of  the  former  in  a state  of  rest; 
together  witli  the  shapes,  origin,  and  iiisritiou  of  the 
latter.  And  as  the  state  of  anintal  rest  seems  included 
speciallv  under  this  head  of  the  subject,  we  shall  here 
have  opportunity  of  allusion  to  the  natural  arrangement 
proper  and  necessary  for  balancing  tlie  animal  in  any 
required  posture.  We  here  also  may  remark  particu- 
laHy  upon  the  agency  of  such  miiacies  as  are  partly  in- 
voluntary , i.  e.  in  some  degree  indepemient  of  the  will. 
Under  this  head  it  will  suffice  to  describe  the  potiiion 
of  the  voluntary  musclea,  or  those  under  the  influence  of 
volitinii. 

2.  The  second  object  and  ultimate  aim  of  the  student 
is  ExfMession,  of  which,  however,  under  the  head  t'om- 
pnsition,  we  shall  say  more  in  tu  more  appropriate  place. 
KxpressioD  regards  the  use  and  active  application  of  the 
materials  before  enumerated.  As  in  the  Art  of  Navigm- 
tion  it  is  one  thing  to  know  the  names,  finrin,  portion,  and 
relative  magnitude  of  the  decks  and  umbers;  of  the 
masts  and  yards,  blocks,  sails,  and  rigging;  and  quite 
another  kind  of  knowlctige  tu  apply  all  these  organs  irf* 
motion  to  their  respective  uses : so  in  Anatomy  the  study 
of  action  follows  that  of  mere  cunfiguraliun.  And  tliU 
study  of  Anatomical  eiprcasiun  involves,  with  every 
artist,  consMlerationB  that  demand  consummate  judg- 
ment, taste,  and  skill.  Here  comes  liis  ordeal.  Here 
he  gains  that  point  at  which  the  stride  of  genius  begins, 
and  from  which  a chaste  and  vigorous  imogination 
springs,  like  a giant,  into  an  arena  suited  to  its  powers, 
leaving  for  behind  it  the  laborious  insipidity  of  less 
gifted,  unobservant,  and  uninventive  inimls.  Here,  in 
short,  lies  the  especial  province  of  the  artist : namely, 
out  of  iiiflnitely  varied  forms  to  make  a happy  choice  of 
such  peculiarities  in  look  or  gesture  as  are  best  adapted 
to  convey,  through  the  magic  of  sympathy,  certain  pas- 
sions or  sentiments  of  the  mind,  or  to  indicate  certain 
pro^icnsiticsof  the  will.  All  the  coiuniary  muscles  are, 
in  attxuning  this  latter  ohjocl,  called  alternately  into  piny, 
for  which  in  a state  of  rest  he  only  had  before  acquir^ 
the  nomenclature. 

Iiefimiioa  We  have  taken  the  more  pains  in  drawing  the  above 
(if  drstiiiction  in  order  to  justify  to  our  readers  the  enlarged 

*°^  ***P  sense  in  which,  by  the  term  Anatomy,  we  wish  to  he 
I'aiaiin-  understood.  We  do  not  limit  ifiis  word,  as  has  been 
^ often  done  in  Treatises  on  Art,  to  the  study  of  the  human 
subject  alone.  Wc  consider  that  an  ai'quuintaDce  with 
the  forms  of  animated  nature,  generally,  is  essential  to 
tlie  student.  He  will  be  we{l  rewarrted  by  devoting 
clone  attention  to  those  forms.  Not  only  he  will  And 
that  erery  animal  has  a eharacler  analogous  to  fhc  lines 
of  hut  pencil  in  depicting  it;  but  also  ihnt  he  will  l>c 
enabled  to  represent  with  more  elevation  and  dignity, 
the  noblest  of  living  shapes,  the  frame  of  Man,  in  pro- 
portion as  he  abstracts  it  ftom  mere  animality  mul  ap- 
propriates to  it  features,  ami  signs  and  movements 

• demnwir  /orif  m'lMi  xttd  irn  xMitrutr*, 

Wr/i/f,  ilmt  ttt  fUat  gnmHt  d€laiH^  taat  re 
CMpoM'  Cttrgitms»t¥‘n  itm  rtrant,  Crj>rnda»t,  mm  ftnn' 
cii^a/  tti  d*  rknmttif,  eomtnr  i«  p4tt9  mtrrrtmmft,  rf 

tat\9rw*rmi  li  mu*.  t.‘ttmdf  de  fAmaivwut  d«H  atom  $‘iteMdrt  tttf 
d^  ammaiiJ-:  $'oemper,  patir  $'^*ufrr  da9amiayr,det 
nt^i-DcAeiwriu  fi  del  evmpanttiant  du  mdedamtime  de$  lunmmmJF  e# 
de  rr/ui  de  /"komme.  U »f  I'ugU  /Mar  te  pnmtrr  de  le  p/imffr 
dami  cHle  tmmniMe  etitrrpeiie,  L'arn$t«  me  a'oeempt^  em  ginirmlf  f«r 
de  tevUrieur.  Wstvlel,  Ah*,  cd. 


purely  intellectual.  In  order  to  do  this,  the  artist  must  Of  OutHec. 
be  faniiliar  with  tliusc  peculiarities  of  inferior  animal 
cxpressimi  which,  wherever  they  appear,  a#  in  nature 
they  are  for  ever  doing,  degrade  and  brutify  tlie  human 
subject.  He  must  know  what  to  reject,  liefore  he  can 
turn  to  use  what  it  is  pro|K*r  to  retain.* 

(220.)  But  we  must  not  be  templed  to  enter  further 
upc»n  this  interesting  [turtion  of  our  ta^^k  until  we  have 
attended  duly,  aa  was  pru])ot»ed,  tu  the  (^mfisuration  of 
animnK, 

In  order  to  avoid  confusing  himself  among  the  mul- 
titude of  parts  essential  to  life  and  motion,  we  advise 
the  learner  to  examine,  separately,  certain  larger  musses 
or  dislricls  of  the  animal  bwly,  so  ilml  he  afterwanb  may 
mark  with  greater  distinctness  and  fidelity  their  relative 
poiiition.  and  the  union  of  the  whole  when  in  their 
natural  stale  of  action  or  of  rest.  These  portions  seem 
very  conveniently  reducible  to  three:  1.  the  regfon  of  Ammal 
liu  Head;  2.  the  rrgirm  of  ihr  Thorax,  or  chest;  3.  Ururturv 
the  region  tf  the  Abdomen  ; all  terminating  at  a com- 
moil  boundary  called  the  spine  or  back  bone,  the  re- 
*|>ective  divisions  of  which  into  cem'ni/,  doreal,  and 
/wm6ur  vertebra:,  serve  to  indicate,  in  cadi  sjxrcies  of 
animal,  the  extent  of  each  region.  ConMH{ucn(ty.  in 
that  of  the  head  we  include  the  bones  and  muscles  of 
the  neck ; in  that  of  the  thorax,  the  arm  of  the  human 
subject,  the  wings  am!  forelegs  of  birds  and  brutes ; in 
that  of  the  ab<!omen,  the  legs  of  the  biped,  and  hinder 
legs  of  quailruped  animals.  It  will  be  useful  also  for 
the  student,  under  each  of  the  above-named  three  dis- 
tricts of  the  body,  to  divide  his  ob«>er\atii>ns  into. 

1.  Such  pecuiiaritieH  of  the  bones  as  are  csscnUal  to 
marking  (he  outward  form. 

2.  Imaginary  {xuntn,  lines,  and  plsnes.  for  deter- 


• The  Work  of  Mr.  f'harlcH  BrU  on  nf  E^preuirm  is  ur 

■hnuld  be  fiinulUr  to  every  Koitiish  srltut.  1<ik«  Cjim{Kr,  who  jnw- 
ceded  him  on  a similw  suited,  this  »uthur  joins  the  stir  xnt«g«  of 
cono(kmblc  ntulity  os  « (IrsugkiisiRnu  lo  mdimional  skill  m an 
Anatcnuiit.  Reniarkin^  llisi  the  (inreian  S<u»|il(irsw*ni  evidendy  in- 
lita.(l«  with  Cuin;-«rativ«.\MUoiny,  he  liim  fnimWinklttiumi, 

/'«er pea  tfrn'im  exurnme  la  eoHjtgunxlion  da  rv<  de*  Dieax,  <m  dteaarre 
d-fMi  lei  tlte*  laate  la  f~>rme  da  ban,  te  n)i  dtt  Munaej;  non  itaie- 
meiU  d te*  grand*  geas  rand*,  a svs  /rani  boat  e*  iatpifoant,  el  i sun 
nr*,  Bsoa  rwrefr  i «n  ekeietarr,  gmj  Jficend  da  haul  de  di  the,  pat* 
remote  da  eitl  da  front  et  ae  p<Trtage  rn  retiimbaHf  em  are:  ct  gai 
n'eat  pa*  te  cor«r/«^re  de  la  ekevelare  de  F baaaatt,  m«i>  celai  de  la 
eriniere  da  Iton.  idaanl  e Hetxair  let  proparttam*  de  wi  tile  on  cam 
ISOM  ojfrent  ta  fatme  (fee  taarroM  xadampAoide.  Pour  indtgaer 
dam*  ce  Sera*  ame  rtgatar,  el  ame  paxtaamce  tapirirare  aa*  faree* 
hamaimn.  om  lain  damar  la  tHi  it  It  erra  de  eel  amianj ; partiei  Itmu 
aatrememl  ^repoemwir(*f  gme  dam*  t 'komme,  gai  a la  tile  ptm*  grinie 
H U earn  ptm*  Miscr.  (Kavrei,  p.  3li7,  3&8.  " 1 would  tefer,'*  aays 
Mr.  Bell.  '*  the  peculiarity  of  the  beautiful  aad  nnpresrire  form  of  tbs 
antiaue  head  tu  this  prmcipW,  that  the  ancirat  artists  sedulously 
avowed  whatner  waa  dM-navni  characteriktic  of  ihe  brute,  aad  Dtag* 
nifted  thuse  ilimvnnMBs  of  the  hiuoan  counlvfiance  which  mark  the 
dnbnguisbing  mlrilmlr*  of  Moo.  The  l*riuci;^e  (»f  eonijmsiliun 
amoeg  the  ADCieoU  k«  worthy  uf  unr  s1»uly ; they  soon  left  ineee  ira»- 
Uttou,  and  advanced  to  a hij;hrT  study, that  id"  ubml  form,  in  which 
they  eiMleavourtd  to  rombaoe  cxrell«nci.*s,  and  to  avtfvd  whatever 
might  tmd  injure  the  deHirn  ur  tu  imjuir  its  atlect.  .knd  la  this 
pursuit  they  seem  to  have  a1u«Uv<U  with  (H.*cultiir  catv.  the  ro/m*  and 
oxpraarioB  of  animah  as  contreijled  with  thuM*  of  maukiwl.  ^\u 
trace  this  mrthod  of  study  in  many  jnecex  of  aotiquity  wlarts  the 
artist  has  endoavountd  tocunvey  the  character  (»f  digaity.  or  bodily 
strrni^th,  or  courage,  by  traiwfusing  into  his  eam|NautJua  some  c>f 
the  peculiar  forms  of  aniroals,  as  tu  tlw  pereuaiftcanou  of  (rads  and 
Heroes.  We  may  trace  it  also  to  aecient  Masks,  Satyrs,  Fawns,  and 
Onlaura.  where  it  was  tbs  wtisFs  deeign  lo  twutify  the  countenance ; 
a rwenUarly  Indiermin  effret  ia  (coduOMl  by  the  ujuun  of  brutal  pby- 
mognomy  srkh  human  exBfeasion.**  Soaw  Treatiees  by  this  author 
on  Jjuomi  Mecl^mie*,  published  by  the  Sourly  for  the  Diffusion  of 
L Wui  KMwIedge,  wt  pnrtkularly  reeomiMiid  te  students  in  Art 
S z 2 
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Punting,  milling  th«  relullve  posiUon  of  the  bonce,  u seen  from 
any  point  of  view. 

S.  The  motions  of  which  the  bones  in  each  region 
arc  capuble. 

4.  Such  muscles  an  are  visible  instruments  of  motion. 

Hie  remarks  which  our  limits  permit  under  each  of 
the  regions  mentioned,  will,  accordingly,  invite  attention 
to  thirse  four  particulars. 

Regiimof  (^1)  1.  Thb  rboiom  or  THB  fiXAD.  To  begin  with 
the  heiwl.  the  bottM.  For  the  names,  forms,  and  articulation  of 
Its  benn.  th^R,e  we  refer  the  reader  to  our  pages  on  Anatomy  and 
Osteology,  as  well  cooiparative  as  cnnfitied  exclusively 
to  the  human  body.  We  here  only  remark,  and  the 
remark  applies  to  outline  of  animals  generally,  that,  for 
the  purposes  of  Painting,  all  those  prominences  which 
are  but  thinly  mated  with  muscular  or  tendinous  fibre, 
require  to  he  most  minutely  examined,  to  be  carefully 
borne  in  mind,  and  to  be  continually  copied  in  various 
liglus,  and  under  every  point  of  view  consistent  with 
their  appearances  in  the  living  subject.  8uch  as,  in  tlie 
human  skull:  t.  The  two  protuberances  on  the  fore- 
head, conspicuous  in  all  adult  subjects,  and  arising  fram 
the  enlargement  of  the  frontal  simisea-  2.  The  temporal 
ridge  of  the  os  frontis,  on  each  side  of  the  forehead,  ex- 
tending externally  upwards  from  the  orbital  arch  towards 
the  temples.'*  8.  The  ossa  nasi,  giving  form  to  the 
bridge  of  the  noae.t  4.  The  orbita  or  sockets  for  the 
eyeballs,^  and  more  particularly  the  xygomatic  process 
of  the  cheek  bone.  b.  The  xygoma,  or  jugal  arch, 
formed  by  the  uniting  processes  of  the  cheek  and  tem- 
poral bones.  6.  Tlie  mastoid  proccsecs.  7.  The  occi- 
put, and  the  points  immediately  behind  the  foramen 
magmim.§  $.  Tlie  foramina  of  the  ear.  9.  The  lower 
jaw.  Its  several  motions  upward,  downward,  and 
lateral,  round  the  centre  of  the  glenoid  cavity.  Its 


* <'Twu  kinds  of  atruduiv  «re  obserred  io  thv  horned  porora. 
7b««e  are  either  pru(»r  himw,  s*  in  the  |^rra  of  the  ox,  and 
antvlnue,  or  boor  produci  loiu.  u in  ibe  |(euuk  CrmM,  wht^  ioeludet 
aninuu  of  the  ikrr  kind  In  tlw  former  t^nura,  the  oztema]  talilo 
of  tlw  fiotital  bones  is  elongated  iutn  one  or  more  procnac* : in  the 
greater  anmbrr  the  frontal  ainuaee  extend  into  the  horay  prwvesrx 
In  the  etai;  (in  the  male  only  in  mo*t  genera)  the  frontal  buue  furms 
a short,  ^aliened  ^ominence,  frum  wbtdi  the  proper  antler  inme- 
diatviy  shiKd*.**  Bluinenbarh's  Laarrrncr'i  editum,  8to. 

Und  p.  n. 

f Ihv  rarwtirs  of  individual  form  to  the  epace  between  the  inner 
enmem  of  the  eyn,  are  iuftiiite.  Notwithatanding  tite  smallness  of 
the  osaa  nasi  in  the  huoun  subject,  they  constitute  a feature  to 
ftroni^y  characterwticasto  require  the  moetcarvful  study.  Thf  ii>- 
te,pimi‘nU  which  nnor  them  are  an  cloavly  fitted  as  to  show  every 
the  mo^t  mmule  indentatioa.  By  the  Portrait^inler,  who  must  aim 
swpecially  at  /•A>v»rsf.  the  peeuliaritiec  of  the  naaal  Uinet,  as  well  in 
their  prvjeetiuti  from  the  fare  as  in  their  juociioo  with  the  upper 
nunlU  and  orbrtal  arch,  cannot  be  examined  too  particularly.  Un 
this  see  Da  Vioci,  Tra/inTo  Mfn  PiUmra,  cap.  187.  189.  These 
bones  in  quadrupeds  are  yet  mere  mntrkable.  The  Roman  noee  in 
a horse  is  a ver}’  distinguMhing  feature. 

I Of  the  two  curoen  of  the  eye,  the  inner  one  i«  always  the  wuira 
prominrsl  t cuasetpsenlly,  if  two  straight  lines  be  drawn,  one  through 
the  corner*  of  each  eye,  the  limw  will  meet  arid  form  an  an^e 
■oicewliery  *ippustto  the  junction  of  the  csiaa  naxi.  For  the  iVr- 
■pectivv  of  the  face,  the  lines  funning  this  angle  require  cmecial 
attnlson.  In  must  binU.  and  tu  all  timid  ur  watchAJ  aoionaU,  the 
hare,  the  cat,  the  horn,  &c , this  angle  is  peoportionably  acute,  and 
the  outer  corner  of  the  eye  retiree  lu  much  as  to  axlmit,  not  only  of 
looki^  sideways,  but,  in  some  degree,  even  of  letroepeetive  vidira. 

4 Iw  parts  heie  nunibi-nrd  6 ajid  7 are  nut  im|*oftant  so  much 
for  their  form,  as  on  account  of  the  muscles  thereto  attached.  For,  «e 
inorderto  draw  any  line,  straight  or  curved,  with  jxcctsioD,  the  puinta 
must  be  first  clearly  deciiled  where  tu  begin,  and  where  to  end ; to 
in  delinnuiiu*  the  mvaseWs,  the  draiq^lttsinan  miug  (wrnouely  aosure 
himndf  where  they  onginate,  and  to  what  {loiat  or  pot^  they 
Vnd. 


angle  and  the  length  of  Ha  two  aidet*  forming  that  Of  Outfiaa. 
angle.  In  ittfoncy  Ha  angle  obiuae,  and  ita  alveolar  ex- 
tremity  cumparatively  short.  In  taanhood  iu  angle 
approaching  to  a right  angle,  and  its  alveolar  procem 
nearly  on  a vertical  line  with  that  of  the  upper  jaw.  In 
old  age  its  angle  again  obtuse,  with  a remarkable  pro- 
trusion of  the  chin  from  loss  of  teeth.  10.  The  in- 
terval between  the  outermost  of  the  six  front  teeth,  or 
rather  between  the  two  foremost  of  the  molares,  an 
interval  which  determines  the  width  of  the  mouth  and 
breadth  of  the  chin.t  U.  Respecting  the  seven  bones 
of  the  neck,  thm  seems  occaskm  to  notice  only  the 
peculiar  way  in  which  the  first  or  uppermost,  termed 
the  aUat,  encloses  and  turns  upon  the  second,  termed  the 
dentaia. 

(222.)  The  next  concern  of  the  artist  m,  to  devise  Method 
cerfotn  tmogtsury  points,  Una,  or  planes,  by  which  he  *7 

may  moat  readily  complete  his  outline,  or  correct  it 
when  completed.  Professor  Camper,  in  the  Work  which 
we  have  already  had  occasion  to  quote,  has  given  a 
method  which  appears  suflkiently  accurate,  and  very 
practicable  for  outline  of  the  human  head,  and  which  he 
proposes  to  substitute  for  the  method  in  his  time  (he 
died  in  17B9)  commonly  received.  **  All  writers  on 
the  principles  of  Drawing,**  be  observes,  (in  page  109 
of  the  translated  Work,)  **  propose  the  oval,  as  the  best 
method  of  obtaining  a sure  hand  in  sketciiing  heads  in 
every  position,  and  of  every  age.  No  one  has  ventured 
to  deviate  from  the  method,  notwithstanding  every  one 
must  have  beeu  convinced,  frum  experience,  lliat  this 
figure  is  frequently  defective,  and  merely  applicable  in  a 
few  instances.'*  Tlic  author  then  proceeds  to  show,  that 
the  oval  form  commonly  received,  although  usefbl  fur 
finding  certain  points  in  the  full  foce,  is  not  applicable 
for  determining  the  features  correctly  in  any  other  posi- 
tion. The  o>^  which  he  conceives  to  be  a good  one, 
and  *'  well  adapted  to  all  those  cases  where  it  can  be 
applied  with  advantage.**  he  describes  as  follows  t 

" lx‘t  the  height  A B (see  a copy  of  his  diagram  in 
pLute  iii.  fig.  0)  be  divided  into  four  equal  parts, 

A 11.  H I,  I F,  F B;of  these  take  Uirce-fuurtha,  or  A F, 
equal  to  K L,  ti>r  the  largest  dimensions,  and  describe 
the  drcle  A K F L.  The  cars  are  to  be  placed  between 
the  parallel  lines K Land  M N.  Divide  K L into  four 
equal  parU,  and  take  one-fourth  for  the  breadth  O I and 
1 IV'  (between  the  temples  and  the  top  of  the  nose.) 

Extending  (he  compasses  from  F to  I,  or  to  the  half  of 
A B,  draw  from  IIm  point  F,  in  the  centre  line  A 0.  the 
circle  B N 1 M.  Complete  the  oval  from  K tu  M and 
L to  N.  Finally,  divide  A B into  four  equal  parts,  of 
which  one  is  destined  for  the  nose ; and  B F into  three, 
of  which  the  uppermost  gives  the  seat  of  the  upper  lip 
Q R-- 

(223.)  In  other  parts  of  his  Work  (his  ingenious  and 

* S««  Dr  Cegan't  troiulatiofi  of  Campr,  4tu.  Land.  1794.  1q 
pa|^  fi7,  the  profnvnivt!  duwgea  ora  nmurked  in  tlw  growth  vf  the 
upper  a^  kiwer  jawt.  lo  page  72,  the  rffirta  of  age  are  aoticed  on 
tbuM  Icatum.  See  also  Blumenbiich  ia  Iha  Work  before  quoted, 
p.  24.  wc.  23. 

f **  The  me  of  the  mouth  i«  in  proportion  in  the  disUnor  of 
(inlmal  between)  the  dentei  coniiii,  or  eye-teeth,  ia  mea  and 
animals,  with  ooly  a few  cxceptione.  Or,  tn  epeak  more  properly, 
the  oi^le*  terminotw  at  lh«  commenceowat  of  the  first  donide  tooth 
Of  griiHlrr.  Many  animali  have  not  the  eyr-trelh.  In  anei  there- 
fore, to  the  oraog.  and  in  the  negro,  the  rin  or  an^^  of  the  mouth 
mutt  be  more  di^oded  than  in  a Buruftvnn,  aa  ut  proircHoo  of 
the  upper  jaw  enlarm  the  dirtance,"  (Urienrai.)  ■ For  the  same 
ftsaMun  tlie  mouth  of  the  antiqtte  will  be  the  smaUest.*'  Campta, 
p.  43,  s4,  of  the  W*ork  above  quoted. 
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Puatiag.  skilful  Anatomist  introduces  methods  for  marking  the 
head  in  pnifile.  lie  oonocivcs  Uic  most  peculiar  cha> 
racteristic  of  the  htcial  form  to  consist  iu  tl>e  protrusion 
either  of  the  upper  or  of  the  lower  features ; lietween 
which  he  draws  a line  dividing  the  head  in  profile  into 
proportional  parta»  in  like  manner  as  M N,  in  the  last* 
mentioned  figure,  divided  the  full  face.  Tliis  line,  in 
the  profile,  we  will  distinguish  by  the  name  of  the 
OcipHal,  occipital  line.  It  begins  at  a point  exactly  under 
sudit>«ml,  tike  nose,  in  the  vomer,  and  crossing  the  auditory  pas- 
uJ  faaal  E (plate  iii.  fig.  2 — 5)  extends  backward  to 

the  occiput.  The  other  line,  that  was  represented  in 
the  full  face  by  M N,  we  will  call  the  attiOioriai  line, 
since  it  paases  frota  the  lobe,  or  rather  from  the 
mcatui  auditorixa  of  one  ear  to  that  of  the  other.* 
Next,  to  mark  the  extent  to  which,  as  wa.s  observed,  the 
ui>))er  nr  lower  teaturcs  protrude  or  receile,  a third  line 
is  inlroduceil  by  Camper,  which  he  terms  the  facial 
line.  It  begins  at  the  centre  K (plate  Hi.  fig.  3)  of  the 
forehead,  and  pa.uting  to  the  foremost  of  the  alveolar 
{irucesaes  of  the  tipper  jaw,  cuts  the  occipital  line,  and 
its  pnrallels.  making  a certain  angle  iotMrdjt  the  face 
Fitcid  subject  measured  He  terms  this  the  facial 

angle.  angle.  In  the  antique,  or  Western  Asiatic,  from  the 
prominency  of  the  Greciaii  forehead,  he  averages  it  at 
from  90  to  100  degrees.  In  (he  European  at  from  fiO 
to  90.  Ill  the  negro  at  from  70  to  80. 

"The  two  extremes,"  he  observes,  “of  the  fiuial 
line"  (angle)  “are  from  70  to  100  degrees  from  the 
negro  to  the  Grecian  antique.  If  the  projecting  part 
of  the  forehead  be  made  to  exceed  the  100th  degree, 
the  head  becomes  mishapen,  and  assumes  (lie  appear- 
ance of  the  hydrocephalous  or  watery  head.  On  the 
other  hand,  make  it  under  70  degn.'es,  and  you  describe 
an  ourang  or  an  ape.  Lessen  it  still  more,  and  you 
have  the  bead  of  a dog.  Increase  tlie  minimum,  and 
yon  form  a fowl ; a snipe,  for  example,  the  fadal  line  of 
which  is  nearly  parallel  witli  the  horizon  ; that  is,  both 
the  maxillte  will  be  lengthened,  and  the  lower  mamilla 
will  gradually  lose  Us  angle.  No  space  is  now  lefi  for 
teeth,  of  which  therefore  the  feathered  race  are  destitute," 

(2^4.)  In  page  1 15,  Camper  thus  proceeds : “ Having 
diligently  iraceii,”  says  he,  “the  growth  of  the  maxilla, 
and  of  the  nose,  in  the  heads  of  infimts  that  were  but  a 
few  weeks  old;  an  idea  suggested  itself,  that  in  drawing 
or  painting  of  the  head,  the  best  metliod  would  be  to 
imitate  the  process  of  nature ; first  to  form  the  craiiiiitn 
or  skull,  then  mark  the  facial  line  in  the  direction 
qiiired,  and  afierwards  arrange  the  other  parts  accord- 
ing to  given  proportions. 

“The  skull  is  an  horizontal  oval,  of  which  the  hind- 
most parts  are  the  largest,  and  the  forepart  rounded 
like  the  section  of  a ball  or  a globe.  I first  draw  this 
oval  by  means  of  two  circles,  the  one  is  8 L V E W, 
(see  plate  iii.  fig.  3,)  the  other  K U Z,  which  is  in  size 
eight-ninths  of  the  other  circle.t  Draw  the  horizontal 
line  S T,  which  extends  from  the  centre  of  the  large 
drcle  8 to  T,  the  centre  of  the  smaller ; and  is  one- 


* Both  them  Uoes,  thtr  <H;ci])<tit]  and  i}ie  nuditorial,  are  ftippoMd 
to  pan  through  the  ceottv  of  th«  cnaium.  abd  tbe  forriMr  to  w«Mt 
the  Utter,  io  a potal  juit  over  the  evntrv  of  lh«  beail's  motiae,  oear 
its  jutxHea  vtUi  the  occk.  For  (oumpie,  j y (plate  iL  fir,  it)  and 
4 1 1,  hg.  9)  lepeeaent  thv  aitditurial  line.  AIhu  «r  A 7)  « p 

(fig.  Sj  ftfpreMrat  the  occipitd  line. 

f This  is  coafusediy  e\|rvee<d  by  the  (ruislalar.  He  meani 
that  the  rsdiut  of  the  drdc  S L V a >V  ii  as  uine  { atwl  of 
K U 2 as  eight. 


fourth  of  the  larger  circle.*  From  the  centre  S,  I let  Of  Outline, 
fall  the  perpendicular  line  S Q ; this  marks  the  seal  of 
the  urifiM  of  the  car,  and  of  its  lobe  at  E. 

“ Secondly,  1 draw  PG,  the  tacial  line,  in  the  degree 
of  inclination  required.  K marks  the  place  of  the  fore- 
head; F the  liue  of  the  eye;  I the  nose;  H,  and  a 
Uiird  of  I B or  1 G.  the  mouth.  Thirdly,  I complete 
the  oval  K L V E Z,  which  marks  with  sutficient  accuracy 
the  lower  edge  of  the  eyc*soeket.  Fourthly,  I take 
G N,  which  may  be  equal  to  the  size"  (length)  “ of  the 
nose,  or  less,  according  to  the  mclination  of  the  facial 
liue,  and  thus  I mark  the  commencement  of  the  neck. 

“ To  delineate  a person  arlvauced  in  yearv.  I first 
draw  tlie  oval  KLVE  and  the  facial  fine  PKG. 

(See  plate  iii.  fig.  2.)  Considering  O to  be  the  seat 
of  the  chin,  in  its  more  perfect  state,  I fix  the  coin- 
peases  in  E.  and  draw  from  G the  curved  linegG, 
placing  the  tip  of  the  chin  at  g,  w hich  is  about  two- 
thirds  fVom  IB.  I next  divide  G I into  three  equal 
parts,  the  upper  of  which  is  for  the  mouth. 

“ I also  draw  the  pnvtuberaiice  K F,  os  this  generally 
projects  considerably  from  the  facial  line  in  very  aged 
persons.  Finally,  1 take  the  length  of  a nose  at  Q N, 
and  sketch  the  neck  N O. 

“ In  children  the  form  of  the  cranium  being  similar, 

(see  plate  iii.  fig.  4,)  the  oval  must  be  drawn  as  before, 
then  the  perpendicular  line  LQ.  Next  the  facial  line. 

PG,  (since  childreo  have  not  the  protul»erance  on  the 
torehead.t)  roust  be  placed  within  the  (lerpendicuiar 
line.  Secondly,  the  eyes  are  two-fifrhs  of  the  whole 
lieight,"  (of  the  head,)  **  measuring  from  under  the 
chin ; and  three^fifihs  from  the  top  of  the  forehead. 

This  agrees  with  the  proportions  of  De  Wit  aod  Alb, 

Durer.  Thirdly,  the  dislaiKC  from  I,  toe,  the  place  for 
the  nose,  is  equal  to  one-fourth  of  the  line  LQ.  But 
as  the  upper  and  lower  jaw  arc  onc-third  narrower  in 
young  children,  as  w ell  as  in  aged  persons,  the  line  a b 
must  be  drawn  from  A B to  LQ.  and  also  the  oblique  line 
c d.  Tlius  g is  the  point  of  incidence  for  the  tip  of  the 
chin,  and  G for  the  mouth.  A a is  now  divided  into 
five  parts  also;  three-fifths  of  which  wilt  indicate  the 
line  of  the  eye,  while  two-fifths  are  destined  for  the 
face.  In  drawing  the  sketch,  first  strike  the  oval,  then 
draw  the  facial  line  PO.  Let  G g be  noted  upon  the 
line  d c,  and  then  draw  a line  from  g to  A,  the  origin  of 
the  neck  behind.  When  the  mouth  is  to  be  represented 
more  open.G  must  be  placed  proportiunably  lower  and 
more  backward. 

(225.)  "To  delineate  the  negro  (plate  iii.  fig.  5)  a 
similar  method  must  be  observed.  After  the  oval  is 
formed,  draw  the  facial  line  PG  inclining  backwards. 

Then  draw  a litve  from  B to  H,and  you  have  the  point 
of  incidence  at  K,  which  limits  the  mouth,"  (by  a line 
from  K to  R.)  “Thus  you  obtain  the  peculiar  form  of 
countenance.  B N being  equal  to  oiie-fourth  of  A B, 
points  where  the  neck  commences." 

One  more  example  from  Camper  will  show  his  mode 
of  drawing  the  heads  of  children  viewed  in  front.  (See 


• That  i«,  S T,  th«  ioteml  Mae«u  the  tvo  ernirvs,  is  oew^oorth 
•r  tbs  dismstcr  uf  th«  Urgvr,  or  huidmost  circle. 

4 **  Infsats  juil  b«ra  hjmi  no  cMiky  above  the  eove  ei>d  the  eye- 
sockets,  ud  tl^fore  iieve  a fiat  CunrtMad,  that  ia,  its  cealral  part 
|if«iects  Further  ihan  at  K F.  (plate  tti  fig  2 aod  3,)  whev^  in  adult 
pereoas  t)w  latter  port  Furtlurr  (hao  the  foraser,  and  ui  aged 

persons  still  m<ev.  li  m fur  this  riutoon  that  U>e  oum  of  a ovffrc 
appears  to  uuk  no  deep,  aod  abo  that  it  appears  much  OMwe  cum- 
preaeed  io  an  aged  than  in  a young  oegro.*’  Camper. 
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plate  iii.  7.)  In  front,  a*  in  profile,  the  depth  and 
breadth  of  the  head  retain  the  wime  mtio  to  each  other 
aa  in  adnlm:  but  the  Icn^h  or  heijrht  ia  lem  in  (dtil- 
dreit  by  nne-twelAh.  Thift  iiiminution  lieint;  made  at 
the  chin,  A B is  divideil  a**  Iwfore  (Art.  22J)  into  five 
equal  part.s  two  of  which  fonii  the  radiiiH  of  the  upper 
circle,  and  the  three  lowest,  or  I)  B.  tlie  duimeter  of  the 
lower  circle.  “ The  head.”  obsenes  the  author  on  this 
fi^Ture,  “is  only  four  eye*  in  bnnuUh,  which  is  the  true 
prtiportion,  and  n«»t  five."* 

(22fi.)  The  indispensable  application  of  Perspective, 
or  "the  Art  of  foreshortening,  ” to  the  outline  of  etery 
«4]jecl,  has  U‘en  insisted  upon.  It  is,  therefore,  not  sur* 
prlsiiip^  that  the  alaive  rules  of  Cam^icr,  however  wirroct 
ami  carefijily  deduced  from  examinaiioti  of  the  bones  of 
the  skull,  should  be  only  partially  tisefitl;  beii^  ex- 
emplified by  him  on  forms  of  heads  viewed  only  under 
two  aspetis,  namely,  in  front  and  in  profile.  Whereas 
the  dniu};ht.smun.  for  drawing:  solid  fiirures,  must  have 
“ Icn^fth,  breadth,  and  thicknes.s.”  (Art.  IW.)  The 
variety  of  other  as|>oct.s,  besides  those  given  by  Cara|xT. 
is  infinite  in  whidi  the  heud  must  require  to  be  «le- 
lineutesl.  We  shall  endeovour  to  nug^t  how  his  method 
may  be  made  more  extensively  available  to  the  student. 
For  this  purp<iw  we  desire  the  learner  to  ix^nd  the 
human  cranium  no  longer  in  the  light  merely  of  an  oval 
or  plane  figure,  but  as  a sphenud  or  solkl  composed 
from  two  spheres  : containing  at  its  larger  end  the  cere- 
bellum ; at  its  smaller  the  cerebrum. 

This  spheroid  will  be  divided  longitudinuliy  and  trans> 
versely  by  three  planes. 

Three  1.  The  majtUary.  or  occipital  plane,  containing  the 

pUn«,^  occipital  and  auditorial  lines  before  described.  (Art. 

223.)  'rhus,  the  maxillary  plane  I c r (plate  ii.  fig.  8) 
contains  the  occipital  lineup;  and  the  auditorial  line 
the  era-  J 9-  And  in  fig,  9 the  maxillary  plane  e I kf  contains 
nium;  wic.  the  auditorial  line  k I. 

themiuib  2 'Pjjg  jnfnai  plane.t  at  right  a^es  to  the  former, 
and  containing,  besides  the  occiphal  line,  a line  x s, 
thecurooal  (plate  ii.  fig.  7J  or  a g,  (fig  9,)  which  fom>a  the  ajtis 
pUae  of  lUc  skull.  Consequently  in 

Plate  ii.  fig-  7 A V A- 

fig.  8, > the  mesial  plane  is < u not. 
fig.  9,)  (d  c b. 

8.  The  coronai  plane,  which  contains  the  line  of  the 
head's  axis,  and  also  the  auditorial  line.  It  is  perpen- 
dicular to  the  two  former  planes.  It  extends  right  and 
left  from  the  otrona,  or  crowu  of  the  head,  near  s ; (fig. 
7 ;)  and  is  parallel  to  the  perspective  plane,  whenever  a 
fWmt  or  full  view  of  the  face  is  taken.  From  an  ap- 
prehension of  cmwdiiq;  and  confiising  mir  diagram  the 
conmal  plane  is  not  exemplified  in  tlie  plate.» 

Af^fOxatimi  (227.)  Having  fixed  upon  sonw  point,  as  f,  (plate  x. 
of  t.amper’i  1,  ^o.  9.)  tor  a centre  of  motion  to  the  head,  a little 
nerhod  uah 

venally.  

* Accuntmgly,  tu  ftiid  the  outer  cumers  of  the  eyn  take  ofT  sn 
e^hth  from  «wch  extTvmity  of  the  luw  which  cicteminet  thdr  dow> 
bra.  TT»e  ii>h’me«tUt«*  ]>ur1ioa  may  pHra  be  diridc^l  into  three  eyei. 

■f  THts  terra  » huniltar  tu  Anatumtua  it«  Greek  derinuiua 
(putt,  miiiUlc)  impiien  itt  UM  in  dividing  tbs  right  half  from  th* 
M thrirugboul  the  body.  l>r.  Karciay,  in  his  catebrated  Work  on 
raweular  motwo,  baa  introduced  lluv  and  many  other  aigaificant 
t«mn«  conlribiiUiig  «Mential1y  to  eWamna. 

* Th*  hue  of  the  horuon  vanc«  in  the  three  nxampln  given.  In 
ftg.  7 thv  honiimtal  bne  is  h'  A.  In  fig.  8 it  b above  tho  head  ; in 
fig  9 below  u : tho  piiiU  C%  in  tbe  Uner  figure,  being  *bit  centra  of 
the  picture.  Tbe  centre  of  the  bead's  mo^Q  is  ■. 


above  the  upper  vertebra  of  the  neck,  draw  thitnigh  i Of  Onthoa. 

towards  the  enruna  a line  Q L or  Q <r  for  tbe  axis  of  tbe 

head,  and  to  this  draw  also  Ihnnigh  s the  representation 

F*  t e of  a perpendicular  in  the  directum  of  the  auditorial 

line.  Or,  if  F.  be  first  determined,  draw  through  t 

(he  representation  Qs  of  a perpendicular  to  Ere.  Let 

• <2  represent  the  length  of  a nose,  (or  une-fonrth  of 
V L,  the  length  of  the  head.)  at  the  distance  of  the 
point  «.  (Art.  39.)  and  lets  L represent  an  inlenal  of 
three  noses,  or  three  times  the  original  of  r Q.  Bisect 

• L in  S,  making  i S represent  one  nose  and  a half. 

With  tbe  point  S fiir  n centre,  and  for  a radius  the  inter- 
val of  a nose  and  a half,  (at  the  distance  of  S,)  which 
interval  in  this  example  equals  8<;  describe  an  arc 
for  the  hinder  part  of  the  head,  to  include.  Ihe  cerebel- 
lum. Next  find  the  \-anishing  point  (Art.  195)  of  all 
p<*rpendiculars  to  the  plane  containing  Q Land  e F],  (v<x. 

Ihe  c«»ronal  plane.)  and  draw  through  S a line  K S 
low  arris  that  vanishing  point. 


We  have  now  olKained  the  direction  of  three  lines 
that  Udong  to  three  planes  per|>cndicular  to  each  other. 
(Art.  154,  155,)  fi>r  the  purpose  of  expressing  the  length, 
brcsdlli,  and  deptii  of  the  head;  rix.  LQ,  the  intersec- 
tion of  the  tncsini  with  the  coronal  plane  to  express  the 
length;  Ke,  the  intrt-iction  of  the  maxillary  with  the 
coronal  plane  to  express  the  breadth ; and  K S repre- 
senting a parallel  to  F'e  W,  the  intersection  of  the  me- 
sial with  the  maxillary  plane.  The  line  K S is  pro- 
ducible at  either  extremity  K or  8 fiw  expressing  the 
depth  or  distance  IVom  the  forepart  to  tbe  back  of  the 
head. 

The  next  operation  is  to  cut  off  from  these  three  lines 
or  (heir  parallels,  the  required  pro)>ortioas.  F'or  this 
pur)Hise,  chuoHc  in  « Q some  |x>int,  as  a,  sufficiently 
distant  from  the  figure  not  to  confuse  its  outline.  Join 
the  vanishing  points  of  the  lines  K S and  R e,  or  of  F*  W 
and  Fj  e.  Thus  will  be  obtained  the  vanishing  line  of 
the  maxillary  plane.  (Art.  31.)  It  is,  in  this  example, 
the  horizontal  line.  Through  a draw  a base  to  this 
plane.  F’ind  now  the  proportionate  length  of  a nose,  or 
fourth  of  L Q,  at  the  distance  of  (he  point  V.  (Art.  39.) 
In  the  present  example  that  fourth  is  the  same  size  at 
0 as  at  S or  4,  since  Qe  is  parallel  to  the  picture. 
Through  « draw  representations,  k»u  and  of 

{Oiralli'Is  to  the  occipital  and  auditorial  lines,  vtz.  to 
F'  W or  K S,  and  to  K e.  Then,  on  the  base  k w,  mark 
off  the  proportions  following  :->» 


Number  of  Noees. 
•to  IJ 


ko  and  K 8. 
«E. 


Oft  1 
1 


it 

. B 


t I 


om  and  S M. 
op,m^,mz,  and  ox. 

<r /,  ST,  and  L 1. 


Observe,  that  in  the  transfer  of  these  proportions 
from  tap  and  9 v at  «,  to  the  parallel  representa- 
tions at  S and  «,  the  transferring  lines  represent  parallels 
to  9 Q : so  Uiat  in  case  9 Q ^ not  parallel,  as  in  this 
example  it  is,  to  the  picture,  tlkey  must  be  drawn  to  ihe 
vanishing  point  of  o Q. 

Having  thus  obtained  the  point  T for  a centre  of  tJic 
cerebrum,  find  T L,  tlie  repreneiitation  of  S L at  the 
distance  of  T.  (Art.  $9.)  From  T / cut  off.  according 
tu  Camper's  rule  before  stated,  (Art.  224.)  one-ninth 
part,  and,  with  the  remainder  as  a radius,  describe  an 
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P«itiUng.  arc  for  the  forepart  of  the  head  to  enclose  the  cere- 
brum.* 

(228.)  To  draw  the  cyvn  aiwl  features.  Let  m <r  be 
tile  reprcsenlatiun  uf/*<r,  and  k ^ of  k a.  Through  k 
and  m draw  k b and  m D,  rcpre^entntioiis  of  parallels  to 
ttQ:  the  former,  6.  in  tiie  plane  ol' the  fbrehe;ul,  the 
latter*  f«  B,  in  the  plum*  of  the  inner  corners  of  the  e>es. 
Let  A H be  div(de<l  siniJIurly  to  L Q into  four  divisions 
or  noses ; and  through  o its  centre  let  X s reprcH’Ui  a 

fiarallel  to  e E,  the  auditorial  line.  To  find  the  pro|H.’r 
ength  and  divisiom  cd*  \ x,  let  Z $ represent  a punillcl 
to  it  drawn  through  m.  Througft  p draw  the  represen- 
tation of  a parallel  to  9 k,  cutting  Z 3 in  s.  A line  from 
the  dividing  point  (Art.  8a,  102.  133)  ofeZ  will  cut  the 
base  m f in  .Make  m 3 equal  to  ft  f,  ami  find  m Z its 
representation.  Fiimllj,  transfer  m z and  m Z to  the 
parallel  at  o,  and  you  obtain  X r,  the  n^preiietitation  of 
S f.  The  usual  proportional  divisions  of  X f may  be 
then  applied  to  Z s and  X x. 

The  draughtsman  will  lie  careful  to  observe,  that  of 
the  two  cornens  of  the  cyx*.  Uie  inner  one  towards  the 
nose  is  the  more  prominent.  In  other  words,  a straight 
line  from  the  outer  to  the  inner  corner  will  out  repre- 
sent a {larallel  to  X x,  but  will  make  some  angle  here 
represented  by  cox.  Let  that  angle  be  first  ascer- 
tained, in  the  vanishing  line  of  the  maxillary  plane,  on 
each  side  of  the  ranishing  point  of  x X.  In  the  prei>ent 
example  it  is  an  angle  of  5 degrees.  Therefore  co,  f;r 
the  line  of  Uic  lefi  eye,  will  vanish  at  llie  point  grmlu- 
aled  50°,  or  5°  beyond  the  vanishing  ; oint  of  x X ; 
while  the  similar  line  fur  the  right  eye  will  vanish  at  tlie 
point  gTuduuied  dt/*.  or  5°  short  of  the  vanishing  point 
of  X X.  It  seems  iinnoccKvary  to  mid,  that  the  represen- 
tation of  the  parallel  to  co,  passing  through  the  eye 
itself,  must  vanish  in  the  same  point  (Art.  7(i)  with  ov. 

The  facial  line  comes  next  to  l>e  determined.  It  Ik- 
bngs  to  the  mesial  plane,  whose  vanishing  line  in  this 
example  crusses  the  horizontal  line  perpendicularly  at 
like  vanishing  point  of  A K S,  F W,  cr  G (J,  w iih  any 
of  which  lines  the  facial  line  makes,  what  Professor 
Cam|M*r  styles,  the  facial  angle.  In  the  present  example 
it  will  be  seen,  (hat  all  the  varieties  of  that  angle  in 
the  human  subject  arc  included  between  K P O 
and  K F G : K P G for  the  anticiue,  or  Grecian 
form  ; R F O for  tlie  negro  cast.  For  the  antique,  a 
facial  line  from  K,  drawn  through  F W at  its  point  of 
intersection  with  A B,  will  at  all  limes  give  very  nearly 
tlie  required  angle  100°.  The  representation  KfiQ 
being  of  an  angle  of  lOO’,  that  of  G K S will  lie  95°, 
F W will  give  the  place  of  the  nose,  between  which  and 
B let  the  usual  proportion  of  one-third  be  taken  for  the 
place  of  the  mouth.  In  drawing  the  ear,  oliaerve  the 
projection  of  a prominent  point  in  its  upj>er  curve  at  R 
in  the  same  plane  with  the  auditorial  line  at  E.  In  this 
example  <r^  represents  this  projection ; in  like  manner, 
as  s e represents  (lie  projecting  interval  of  the  lol»e  from 
the  axis  eQ.  Lines  p R and  t E,  representing  parallels 
to  the  axis,  will  transfer  these  required  projectiom^  ori- 
ginating from  <r«  and  otc,  on  the  base  k it. 

(229.)  For  the  heatls  of  chikiren  and  aged  persons, 
(he  rules  of  Camper  will  be  found  equally  available. 
For  drawing  the  heads  of  children,  let  a twelfth  part  of 
L Q or  A B be  taken  off  at  their  lower  exfremify  for  the 

* CsM  muU  Imt  rski-ii,  ia  fiving  tht  prunrr  Ivngth*  of  th«  radti  at 
8 aoil  T.  that  they  W both  drawn  (Mralk*.  to  the  v«2i»king  lino  of 
lh«  mnial  iJatatr,  in  urder  that  they  may  nlwaye  be  both  nlw  parallel 
to  the  |ikctur«.  (.\r1.  80,  123.  See  also  rrvb  II.  uwl  Pivb.  V il.) 


place  of  the  chin,  and  (he  remainder  divided  into  five  OfOutbiw. 
noses.  For  agwl  persons,  the  curtailment  of  the  chin, 
ami  its  protrusion  lieyoud  the  facial  line,  will  mark  suffi- 
ciently. as  has  been  seen,  their  peculiarities  of  facial 
outline.  (Art.  224.) 

(230.)  A similar  process  will  lead  to  accuracy  in  de- 
lineating the  heart  of  any  animal.*  An  example  is  given 
(plate  viii.  fig.  5)  in  a skull  of  the  common  domestic 
ent.t  It  is  recommended  to  the  student  to  place  the 
cruinum  of  whatever  animal  he  pro|K>se8  to  study,  upon 
a square  board,  abed.,  in  the  manner  here  repre?«en(ed, 
having  the  maxillary  plane  (laratlel  to  the  plane  <if  the 
Ixiard,  »ml  (he  mesial  plune  aitting  the  board  in  the 
diagonal  bd.  The  vanishing  point  Ivciiig  then  fmiRd 
of  the  auditorial  line  will  1h*  the  centre  of  the  vanishing 
Hue  of  the  aironal  plane.  (Art.  145.)  Fig.  6 exhibits 
(he  same  licad  completed. 

Tills  practice  ailopted  for  the  outline  of  the  heads  of 
various  animals  will  promote  general  fadhty  and  fide- 
lity. The  arlist.  according  to  Ins  acquaintance  with  tlie 
bones,  will  proportionubly  uml.nlmoNt  insensibly,  obtain 
precision  in  marking  (he  musctiiur  integuments.  Nor 
let  him  lie  startled  by  the  multiplicity  of  forms  through- 
out (he  atiimvl  cnuiin.t  His  difficulties  nre  not  greater 
than  are  surmounted  by  an  .^lTllilect  who  draws  a ]>er- 
spective  view  of  any  building.  If,  previously  to  an  ar- 
chitectural drawing  in  {>en*[K'ctive.  ilte  draughtsman  be 
prepared  willi  a ground  plan,  to^rciher  with  an  eleva- 
tion of  the  two  sides  exposed  to  the  spectator,  these 
material  are  suflk-ient  for  rc|ircM*n(iiig  length,  breoilth, 
and  thickness."  In  like  manner,  when  a part  of  the 
animal  edifice  is  to  he  deltueated,  k-t  figures  2 and  3 


* Mr.  Clutua,  in  a very  efarver  Ilraviuff  h<Mk,  divithra  the  hmul  of 
a horse  into  four  euuiil  (S«e  |4at«  viii.  6g.  II)  li»  h*s  for 

this  the  suthurity  l•^Slullb^•  she  in  hi'«  cvkhisicU  U'a-k  rUtmalFt 
hit  {n>jx>rtN»ia  nom  the  kn^^h  i>f  the  '-lliu  teosfth,'’  he 

uy«,  “ IS  talwn  fuim  the  top  of  the  hvarl  to  the  I'ods  of  tlw  euttuiK 
leeth,  sum!  u cliiideit  iuto  tmir  ispni  jiortK,  each  of  whw4i  ig  A|*,Mn 
divided  into  twtelvv  miiiuleR.'*  fVe/oce  /«  <^r  .4mit¥my  •/  tkt  /Lr*e, 
by  Geovgo  8tnbl>s.  I'aiiitvf . Luiul.  fol.  1 766 

f The  Artist  esnnot  he  loo  fnimliiirmlih  the  external  T<om>9uf  the 
cranium  and  its  ei-ii;hbiiurhiNMl.  Wr  idvise  him  to  examine  them 
with  alt  the  ival  t>f  A Himitiliifrist.  \tech<H<«r  fm  otir  exAmpto 
the  akull  of  the  duRivstu;  animal  above  remtioiird,  to  show  that 
matrrUU  fgr  useful  study  or*  sithis  the  ivach  cf  tvery  uue.  Ibe 
ptevailiirg  taste  fi»r  Zw>lugicAl  ioi|iiiTy  bids  fair  to  iuuucv  a oira- 
niomiiti,;  iin>i;rvu  in  ammiU-iviDlau;;.  liiU  withcsit  recurring  lo 
the  )^>wtn  of  fimi^  elimes,  exaniples  at  liwinv  are  sufRoeotly 
numvMue  and  rlvscrviog  of  ariiatic  txanunarviui.  In  the  cUm 
mammAlia,  for  taidAore,  nut  tu  tneotion  tW  4>nlo  6>-si«mw,  or  Man, 
Te  have  the  third,  fourth,  fifth,  sixth,  anri  aeseutb  unless,  fw  laid 
down  by  Hhrocnlach,)  lovifing  our  notice,  ruihtral  n^Raots  of  (be 
tame  natne  mil  with  uunwlvet.  In  the  third  order  wr  haw  Um  bat. 
Amon)-  Auiraals  in  the  fourth,  or  tiigitata,  we  haw  Uw  louuse  and  mt, 
(b«  hare  and  raUirt,  tlw  mok,  the  dug  and  lux,  and  the  cat  In  (he 
fifth,  or  atJitinjtgii/a,,  the  fqtma,  hurMt  or  use ; in  the  sixth,  /tM/oe, 
the  fcbet^i  and  goat,  iho  ox,  the  «lecr  ; aud  in  the  seventh,  or  hik/T- 
vmguln,  (thv  pachyderauta  uf  Cuvier,}  wo  have  the  tu;.  (See 
Lawrence's  .I/waini/  nf  Com^ontrirc  dmrtttmg,  ftvm  ikr  Oermm  af 
Hvw.  IAJ7.) 

1 The  junction  of  tbv  head  vriUi  the  ot-ck  in  iiuadmpetls  is  wit  ita 
ia  man  ef|UKlistant  fium  the  aaterwr  and  {Hwtrriijr  exlmnitk*  uf  the 
skull.  Acconling  to  Daubentuo,  tho  pUuw  of  the  6>rai»eu  insguina 
in  man  u mtarly  paralk-1  to  that  uf  tlw  hnnson,  makiB);  «ii|i  il  uofir 
an  au)(le  of  three  det^rees.  but  t^Lddrupeds  bare  ibe  ucciutiU  fora- 
men and  ci>ui'.)  k>s  utualed  further  bark  in  ^.ru^iurtiua  as  the  face  ia 
elonirated.  Itiat  opening  too,  iiutnd  of  Win^  iseiuly  parallel  to 
the  borboO,  forms  a cons^rable  an|{{«  with  it,  which,  uieaxured 
acruniinK  to  Ikaulwatuu,  is  uf  ia  the  hurae.  The  weight  of  the 
head  tb^fure  in  Ibme  animals  ia  ont  sialained  by  the  spine,  but' 
by  a ligamrot  of  imtncnse  stivngth,whh-h,  in  (he  human  suhje^  ie 
eitlier  deficseot.  or  so  weak  as  to  have  its  csistenee  disputed.  Tius 
is  (he  /i^omcfi/irsi  avcAw. 
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Motkioi  of 
boBM  ia 
Um  rc|hon 
at  lh«  n«ad. 


Paisiii^.  (plate  viii)  he  rcfrardetl  as  two  rlrvaljona,  (fi^.  2 for  the 
front  and  3 for  the  prohle.)  while  4 expresses 
the  grouiui  plan  of  the  head  : the  several  proportions  so 
laid  down  may  be  tnnsferred  fuitlifully  U>  the  perapec* 
thre  plane  and  ri‘presenU?d  as  in 

(231.)  Ou  (he  motion*  of  which  the  honf$  in  the  re- 
gion of  the  head  art  copaUf,  we  again  refer  our  readers 
to  the  anatomical  {KWtion  of  this  work.  The  hinge-likc 
motion  of  the  lower  jaw  upon  iu  condyles  admits  (in 
the  human  subject)  of  opening  the  iiUMth  till  the  dis- 
tance between  the  edges  of  the  upper  and  lower  front 
teeth  nearly  equals  the  breadth,  w hen  the  lips  are  closed, 
of  the  mouth  itself.  The  lateral  moliou,  where  lateral 
motion  cxists,t  is  greater  or  Icea  at  the  front  of  Ute 
mouth  in  proportion  to  tlic  projection  of  the  inaxillv ; 
and  according  to  the  order  or  genus  by  which  any  par- 
ticular animal  is  distinguished.  Birds  inore  both  the 
upper  and  lower  jaws,  and  their  crania  require  therefore 
peculiar  attention.  Respecting  the  neck,  generally,  it 
may  be  considered  in  the  light  of  a maasiv'e  chain  of 
bones,  (to  live  number  moat  commonly  of  seven  in  mam- 
malia, and  of  many  more  in  birds,)  each  bone  linked  to 
its  neiglibour  by  intervening  ligamenu.  In  the  human 
neck  this  chain  is  short  compared  with  that  of  many 
mammalia,  as  the  horse,  camel,  &c.  Its  average  length 
in  man  is  nearly  three  nosca,  or  three-fourths  of  the 
bead ; and  in  front,  from  the  chin  lo  the  pit  between 
the  clavicles,  about  two  noses.  To  measure  on  all  aidea, 
in  its  utmost  extent,  the  motion  of  this  chain  of  the 
human  neck,  we  may  proceed  thus.  Either  the  upper 
end  of  it  is  fixed  as  when  a weight  is  lo  be  balanced  and 
supported  on  the  head,  in  which  case  the  lower  end,  as  in 
plate  vii.  fig.  3 and  4,  is  capable  of  deacribing  the  base 
of  a cone  equal  to  perhaps,  at  the  utmost,  two  noses  in 
diameter.  Or  else,  as  happens  in  ordinary  cases,  let  the 
lower  extremity  of  this  bony  chain  be  fixed.  In  such 
cases,  the  head  at  the  upper  end  may  be  said  to  describe 
an  orbil^  which  would  be  the  base  of  a cone  equal  in 
diameter  to  the  base  the  former  one.  But  ohnerve  in 
both  cases  that  as  the  diameter  of  the  base  increases  the 
altitude  of  either  cone  diminishes. 

(232.)  The  visible  fmac^  in  the  region  of  the  head 
which  regulate  its  motion  arc,  1.  temporalis,  passing 
downward  behind  the  zygoma  lo  the  ooronoid  process  of 
the  lower  jaw,  and  pulling  the  lower  jaw  upwards,  as 
in  chewing  food.^  2.  Ine  masacter,  passing  over  the 
insertion  of  the  temporalis,  and  extending  from  the  cheek 
bone  and  zygomatic  process  the  temporal  bone  to  the 


Actiaa  qI 


eragiDa  ( 
tbs  bead.  * 


* Id  fig.  7 sad  6 is  givRi  s h«sd  of  Uw  pig:  tad  in  fig.  9 wad 
10  a bald  of  the  hone. 

f The  lower  jtv  of  the  canuvers  can  ooly  norv  upwards  and 
doirawards,  ana  ia  comjdetaly  ineapabl*  of  that  horiiooUl  noboa 
which  cooatitutn  gcnuina  maaticatiua.  Urnce  tboM  evi 

mmd  trmr  their  food  id  a euane  manuer  and  swallow  it  in  large  pur- 
boos,  wtueb  ate  ahemtds  reduced  by  the  sulrent  propertios  of  the 
gaatric  juice.  Such  maiomalia.  on  thu  contnij,  as  live  on  vtgeta- 
oWt.  hsT«,  in  additioa  to  this  notioo,  a power  of  muring  the  lover 
jaw  backv-sriti  and  forwards,  and  lo  etUier  side,  an  as  to  ]>roduiae  a 
frrm4*mg  cAtcl.  Id  all  Uwse,  theiefoie,  the  form  of  the  rondyie  and 
of  ill  articular  cavity  alluws  of  five  reutiuQ  in  almost  every  dirve- 
tioci.  The  teeth  nay  be  conparvd,  in  the  funner  case,  to  sd»san ; 
in  the  letter  to  the  stunes  of  a miU.  Lavrenn^s  ediUea  of  /f/enre- 
IwcA’r  hhmeml,  6«o  Load.  16^,  d.  28. 

I The  well-known  trick  otf  U^cquin,  in  Paatomimsa.  of  rolling 
bis  head,  excm))liftes  the  mutton  here  alluded  to.  On  simple  aud 
compound  motions  of  the  neck,  see  L.  da  Vinci,  Trene/r  dftia  Ar/ure, 
ch. 

4 The  Mfnibrcular  cavity  on  the  right  temple  of  the  fk>illa  iu 
pUis  n.  fig.  7 and  fi,  is  filleo  up  by  the  temporalis  with  iU  Ctaeia. 


angle  of  (he  lower  jaw.  which  it  also  pulls  upwards.  8.  Of  OutUn* 
Tile  tterno-cieido-mattoid  muaclea,  which  pom  upwards 
from  the  sternum  and  sternal  end  of  each  clavicle  lo  the 
muaioid  pruocsiies  behind  the  ears.  By  the  contreetkm 
of  one  or  other  of  these  rausdes,  the  head  is  turned  tn 
one  aide  ; Ity  tlie  contraction  of  both  of  them,  the  fore- 
head bends  forward,  as  in  bowing.*  4.  Observe  two 
muscular  cotumna  one  on  each  side  of  the  bones  of  the 
neck  beneath  the  trapexiut,  which  they  contribute  to  fill 
out,  elevating  the  lie^  backwards,  keeping  it  erect  when 
raised,  and  assisting  its  rotatory  moiiom.t 

The  other  muscles  of  the  head  relate  to  motions  of  the 
eyes,  eyebrows,  nuae,  moutii,  oikI  ears,  and  of  the  bone  of 
the  tongue,  or  us  byoides,  so  called  from  its  reseitiUaoce 
to  the  Greek  upsilon.  They  will  be  spoken  of  when  we 
come  to  treat  o(  Expression.  But  besides  knowledge  of 
the  superficial  muscles,  the  artist  will  do  well  to  acquaint 
himself  generally,  at  least,  with  the  course  of  the  blood- 
vessels of  the  head  and  neck;  that  of  the  temporal 
artery,  with  its  transverse  and  froatal  branches  ; of  the 
fiicial  vein,  tlie  jugular,  &c.{  ('oluur,  as  well  as  form, 
will  frequently  depend  upon  his  intimacy  with  these 
|>arts  of  the  animal  system. 

(233.)  Ttiz  azoio?(  or  the  thorax  comes  next  in  R«giwai>r 
order,  bounded,  in  the  human  subject,  pOKlerioriy  by  tlie  the  thor«x. 
seven  uppeniiusl  dorsal  vertebra?,  in  front  by  iJjc  Nternum,  bt>o*»- 
and  on  the  right  and  leA  by  the  scapula?  and  the  seven 
true  riba.§  Thcremainingfiveribapartlycncloselhe  ab- 
domen, and  may  therefore  be  considered  in  that  separate 
region.  Tlic  bones  which  protrude  most,  and  of  which  the 
markings  are  to  be  chiefly  noticed,  are  I . the  slemum,  or 
breast  bone,  making,  on  account  of  its  vibratory  motion, 
an  angle  with  the  plane  of  the  topmost  ribs  that  varies 
(in  the  human  sternum)  from  50  to  36  or  40  degrees, 
according  to  the  extent  of  exertion  in  breathing.  2.  The 
clavicvlw,  clavicles,  or  collar  bones,  are  lo  be  noticed 
particularly  at  their  extremitiea ; the  inner  extremities 
joined  to  the  head  of  the  sternum,  the  outer  to  the  acro- 
mion of  the  scapula.  The  clavicles  are  wanting  in  luosi 
orders  of  mammalia.  8.  The  scapula,  or  shoukler- 
blade,  a triangle  of  difierent  shapes  and  dimensions  in 
different  animals.  Obeerve  the  ridge  called  its  spine, 
cTussing  it  like  a perpendicular  drawn  from  its  angle  at 
the  shoulder  to  its  oppoaiie  skic,  which  is  therefore 
named  its  base.  Remark  also,  nearly  in  the  plane  of 
this  ridge  and  of  this  perpendicular  at  the  angle  last 
mentioned  next  the  shoulder,  two  processes.!  having  the 


* In  catlla,  a«  in  tha  koiaa,  (m*  Plate  of  the  Horae  mueclo,; 
the  levetor  hiuaen  sod  tha  tienio  maxilUria  perfono  thie  officts. 

f The  nimplexH  major,  the  •plcoliia,  and  tlw  ligamenlum 
nurfcur,  ia  cattle,  £onn  tu  coliunn.  Se«  tha  Hate  of  the  llursa 
moacU^ 

I lo  the  bocw,  tha  extental  carotkl,  <ir  tubmaxUlary  atirry 
conuug  uul  under  the  angle  of  the  lower  jf>«,  to  ctimh  up  over  the 
face,  aUo  Um  jugular  whm  it  dividea  under  and  behind  the  ear,  aia 
conaptrunua. 

4 “ In  almoel  all  the  meiamalia  there  are  mura  ribs  than  io  Man. 
Several  quodrustana  have  fourtern  pain,  the  hon«  dglitrcn,  tha 
ttlephaoi  twenty,  Ac.  Bitda  have  fewer  nU  tlian  mammalia,  the 
ngintwr,  1 Irlieva,  never  excewde  leo  paiia.  The  faUe  rilw,  that  ia, 
tboae  which  du  nut  nrweb  to  thtt  atermim,  are  dirrrJett /omxrrf  ; the 
true  ones  aw  juioed  to  the  ateroum  by  meana  of  amal!  inlvrmctliata 
boon.'*  ttlumeDbaeh,  h/cmna/,  p 46,  aod  p 63.  By  the  expiva. 
niM  “ diwetad  forward’'  b meant  that  they  are  nearest  to  the  neck. 

II  The  •namp  (of  the  tca|>u]a)  which  b turned  towarvla  tha 

mne,  n llw  Hhurt«<ir  ia  mob  of  the  peuiwr  qtuidruneda,  particularly 
the  loogdr^i^d  ones  with  tumw  chrW,  iu  which  the  Kairntte  lie  oq 
tJic  Md«a  ui  the  dMsS.  The  cocacnid  procau  and  arrooiioa,  the  la  o 
chief  prujecttuDi  uf  this  bone,  are  etroogwat  tn  auch  4^  tiave 

a long  clarklv,  p.  49,  JO. 
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Paiatift^.  head  of  die  humerus  in  the  glenoid  cavity  between 
them:  one  process,  the  rororoid,  on  the  side  of  the 
cavity  nearest  to  Uie  sternum  ;♦  the  other  process,  the 
aenmion,  above  and  outside  of  it  towards  the  rigrht  or 
left.  4.  The  arm,  foreleg,  or  wing,  composed  of  the 
humrrua,  radiut,  and  ulna.  The  two  latter  throughout 

the  animal  kingdom  arc  otUn  found  consolidate^!.  In  sternal  and  sicmoKlofsal,)  and  pas-siug  through  the nuJT 
the  round  hwd  of  the  humerus  observe  the  bicipital  body  to  the  hack,*  dividing  the  right  from  the  left  halt, 
groove. t 5.  The  hand  end  wrist  composed  of  the  coryw/v,  ...  ... 

fwtararput,  and  phaianfrt.  The  arliculalions  of  the 


by  the  sternum  with  ll»c  plane  of  the  upper  riba;  viz.  OfQuUice. 
the  angle  c s <;  and  let  i r be  called  the  line  of  the 
steruum,  or  sJrrn/jl  lint.  Again,  the  line  i r ot  ir  join-  Strmsl  and 
ing  the  top  of  the  stemurr  to  the  centre  of  the  first  *tenu>. 
dorsal  vertebra,  we  mav  term  the  *UTno-dor$al  line.  lines 


cnr])os  with  the  radius  (always  on  the  side  of  the  thumb) 
ami  with  the  ulna  (always  on  the  side  of  the  little  finger) 
require  minute  attention. t 

Pouii«,  (234.)  For  determining  the  rel^ive  poMtion  ofbonen 
linsa,  sn4  in  the  region  of  the  thorax  ; imagine,  as  before,  (Art. 
fwr  3^6,)  a geometrical  solid  figure,  which  will  enclose  the 
principal  parU.  Let  this  solid  be  traversed,  as  was  the 
^wr  po**-  2i?6.)  by  certain  imaginary  lines  and  planes. 

Thus  iel  « n (plate  lii.  fig.  S)  sliow  the  angle  made 

♦ On  ree*»miiiin|f  piste  iii.  fig-  8,  whpre  r < / or  r * ^ Ti-prewnts 
llie  eu^le  ma<U"  by  tno  human  ^rrxmn)  with  the  plane  of  the  top. 
moet  ri^  fiud  that  v • or  M degrees,  a the  highest  elevatioo  of 
the  canform  extremity  st  r.  CoDset^uenlly,  when  » declines,  the 
angle  e < r calorget.  >V<  have  above  inadverteotly  stated  the  variO' 
tioQ  of  V < t to  tw  from  &0  to  36  or  40  degrees.  We  »hoaU  have 
oomI  that  (he  angle  varies  from  SO  to  00  63  dn^'S. 

f llie  melacarpiis  is  elongated  in  thnw  animals  whooe  toe  only 
tiHichea  the  ground  in  itanding  or  walking:  and  the  hunwrus 
(•econvei  ahoder  lo  proportion  as  the  metocsrpiia  » elongated,  oo 
that  in  animals  which  have  what  is  called  a caanon  bona  (that  is  one 
mrtararpal,  as  ia  the  hone  ami  the  rumioanlia)  (he  o«  huneri  honlly 
extemU  beyond  the  trunk.  Heitce  the  nuKtakn,  in  conunon  Jan* 
guage,  by  calling  the  e.jrpas  of  the  horse  his  forekoee.  Ac.  p 51, 62. 

2 The  auimolt  with  divided  claw*  have  some  peculiarrtMa  in  the 
melocarpua  In  (be  pig  Ihoee  parts  conaiat  of  four  cy  liwlncol  bnoea. 
In  the  peeoro,  before  birth,  there  are  two  Ijring  cloit  Wether;  but 
they  are  aflerwardi  formed  into  one  by  the  abeorption  oftlve  ae|itum. 
The  horw  has  a single  hone  (.^o»i6«i,  \ egetiuo,  in  French  /e  cmMi.  in 
Knglish  the  cemsea  or  btmr,)  with  a pair  of  much  shorter 
and  immovable  ones  oH ached  lo  its  puHrrinr  aiul  lateral  parta,  and 
firmly  unite<l  to  h,  (/«  ^ouifens  or  ot  tjHneuT,  or  ayn/ia/ 

booea.)  The  main  only  is  articulated  (o  the  ptu/erm,  whicli 
may  be  compare*!  to  the  first  phalanx  of  the  huinao  finger  ; as  (he 
hnitr  rewmbles,  ia  lotne  degree,  the  third  phaUux,  which 
supports  tlve  nail.  This  last  pKidanx  is  very  various  in  its  form, 
according  to  corerspomUng  varsatioua  in  its  homy  ouveriogs,  which 
mav  consist  of  a flat  nail  or  claw,  or  hoof,  tkc.  The  mammalia 
generally  have  as  many  metacarpal  hones  as  (oee,  that  is  never 
fewer  than  three,  nor  mor*  than  five,  with  the  rxrention  of  the 
niminanW,  in  which  thr»  bones  are  in  early  life  coRaolidated  into 
one,  name^  as  hefc^  said,  (he  emnson  bone.  In  animals  which  walk 
on  the  tips  of  (he  Uw*.  or  which  use  them  at  oqrans  of  imdiciMion, 
the  metacarpal  bones  are  nearly  of  doultk  length.  The  foreleg  of 
the  burse,  deer,  sheep,  and  dog  ia  in  (ruth  the  roelacarpue  of  thene 
ywlmaW  • and  what  in  vulgarly'  denominated  the  fueektiee,  is  in  fact 
the  carpus  or  wrist  joint.  It  »,  as  in  (he  human  siitjeet,  convex  oa 
(he  side  which  answers  to  the  bock  of  the  hand ; concave  on  (he 
side  which  answm  to  the  palm.  The  character  of  the  perfect  forv 
tue  or  finger  is  to  consist  « three  rows  or  pKalaogvo,  excefding  the 
first  ou  u»e  rutial  ttiie,  which  has  only  iwo.  In  (he  soophaga, 
which  have  no  power  of  grasping  minute  uhjecta,  the  thumb,  or 
toe,  ia  parallel  to  (he  others ; and  although  in  (he  genua  ursua,  it  U 
of  the  same  length  with  (hem,  it  is  shorter  in  the  genus  mustdo, 
* and  in  (he  weasA,  the  dog,  and  the  cat  families.  In  (lie  latter,  the 

power  by  which  the  claws  are  srecled  only  when  ir*}iiirvd,  and  at 
other  times  (hruwti  back  to  prevent  then  from  bring  Idunled  in 
walking,  must  not  escape  the  artist.  In  the  mnisaa/Mi,  the  single 
roetacatpid  boM  is  articulated  with  two  digital  phalange*,  cons(i* 
luting  the  cloven  foot.  In  the  horse,  and  the  other  Wi'dir»^ii/a, 
the  Uro  lateral  t<w«  have  (heir  piart  sup^died  os  above  remarked, 
only  by  two  bony  styles,  uamea  (he  t^mi  boors ; situattd  on  the 
two  sides  of  (he  metacarpal  or  cannon  lone.  Tlie  three  phalanges 
(hen  of  the  single  toe,  compeiaing  the  foot  of  the  horse,  are,  1 . the 
ftuifm  bone  or  first  phalanx,  to  (he  back  of  which  are  joined  two 
sesamoid  bones.  2.  The  coronet,  which  is  (he  mkklle  or  second 
phalanx.  3.  The  coffin  b<me,  Iwmg  the  (hird  or  unguinol  phalanx, 
to  which  « attachid  the  shuttle  bone.  See  plate  of  the  horse. 


ia  the  menal  plant.  Also  the  plune  g h e f,  (fijf.  9 ) 
at  ripht  an^(»  with  the  mesial,  may  lie  termed  the 
Bvprrccttaf  jdane,  the  direction  of  the  uppermost  SgpercooitJ 

pair  of  costtc,  or  ribs  ; which  plane,  in  the  erect  human  P "**- 
fi^re,  is  nearly  parallel  to  the  horizon. 

(235.)  The  thorax  has  been  {generally  compared  to 
a truncated  cone.  But  perhaps  its  oulliiic  would  he 
gathered  more  satisfactorily  by  eticlwiingf  it  within  a 
kind  of  pyramidal  fi^ire  (of  which  a bird’s  eye  view  is 
piven  in  plate  iii.  rip.  9)  haviuff  four  sides,  two  of 
them  flat,  abhg,  and  d ct  f } the  other  two  curved, 
as  A 6 ir  c e,  and  ol  dfg.  The  (wo  latter  skies  indicate 
the  right  and  the  left  of  (he  trunk  ; as  the  two  fo(rmer 
indicate  the  back,  and  ))eclus  or  breast.  Let,  then, 
abed  contain  a transverse  section  of  the  trunk  cutting 
the  mesial  plane  in  the  line  of  intersection  mp,  which 
ia  intended  to  represent  the  distance  from  the  bottom  p 
of  the  sternum  to  the  outside,  m,  of  (he  back,  at  the 
spinous  process  of  the  seventh  dorsal.  The  sixth  pair 
of  ribs  will  be  b kc  and  aid  ; and  m n the  distance  from 
n,  between  the  junction  of  their  carlila^  at  the  sternum, 
to  m,  the  spinous  process  of  the  sixth  dorsal. 

(296.)  In  order  lo  make  as  near  an  approach  as  may 
be  required,  to  the  curves  of  these  ribs,  bisect  m n. 
l>raw,  through  the  point  of  bisection,  the  perpendicular 
A/,  on  each  side  of  which  let  the  interval  i o equal  the 
broadest  part  e/,  of  the  sternum,  (about  (he  lenf^h  of  a 
nose,)  and  make  d c and  a b equal  to  twice  i o\  (hat  is 
tn  twice  the  broadest  breadth  of  the  sternum.  Next, 
with  i for  a centre,  and  t b (which  will  be  equal  to  a 6) 
for  radius,  describe  the  arc  Air  for  part  of  the  curve  of 
the  sixth  left  rib.  The  arc  at,  similarly  described  about 
the  centre  o,  will  partly  give  the  curve  of  the  sixth  right 
rib;  and  the  lines  kc  and  Id  wfll  complete  them 
anteriorly.  Behind,  from  b and  a,  the  outline  may  be 
readily  curved  inwnnU  to  (he  junction  of  these  riba  at  S 
with  the  sixth  vertebra.  The  outline  also  of  the  upper 
or  first  pair  of  ribs,  A e,  and  gf,  will  be  made  nearly 
correct  by  takinj;  the  point  i for  aoeuire  to  form  tltearu 
gf;  anil  the  point  o for  a centre  to  fonn  the  arc  A e. 

The  intermediate  four  pair  of  ribs  may  be  drawn 
similarly  to  the  sixth.  But  observe,  that  the  lines  6 A, 
ami  ag,  show  the  course  of  the  two  convex  ridges, 
always  remarkable  in  the  torso.t  tboii^  sometimes  con- 

* Tbe  ItM  from  the  fint  to  (he  sixth  vertet<TS  of  th»  hock  voiir*, 

Wmlly,  ou  little  from  a vtnight  lm«  that  ilia  in  the  above  examitlei 
(ek«n  fat  one.  But  the  csoe,  oa  will  be  Men  In  the  regioD  of  the 
abd<*nwo,  ii  far  diffcrval  with  the  rvmaliwler  of  the  vertebral  chain  ; 
which  ia  quite  oa  divenufied  in  ill  iDotiont  m the  neck,  and  partakvi 
of  aimilor  powers. 

f Ibeee  coovex  ridges  are  moot  eaoapanwua  in  (be  human 
subject.  In  quadruped*,  partvculorly  in  such  os  have  long  necks, 
the  spinout  pn>cmn  of  ((m:  anterior  ourul  vertvhrw  are  so  loog  and 
prommeot  fur  the  attachment  of  the  musclsa  which  support  the  ecHc 
as  to  make  any  prominency  in  the  nls  feat  apparent.  Minule 
otteorion  to  the  (ora»  thr  Aorw  may  be  seen  in  the  iitaide  of  a 
well-made  siuldfe.  And  obverve  that  a*  ihese  ipiocmt  procesoei  ore 
long  upon  the  back  for  the  piirpuee  of  supporting  a long  neck,  oo 
ol»o  thev  are  OQueh  •hortvne^  or  altogvih^  deficient  in  (he  neck 
itorlf,  ainoiig  long-oeckrd  auimxla.  ((ha  hone,  ean«>^  girofia,  Ac.) 
that  they  may  ool  peove  a biiwleraocv  to  beodiag  the  neck  backwards. 

4 A 
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PAmiisg.  cealeci  liy  the  »capu)a.  Moreover,  the  lines  d f amice 
show  the  anterior  or  pectoral  extremity  of  each  rib  at 
its  junction  with  the  cartilaa^  biiuiitig  it  to  the  fitemiiin. 
With  regard  to  the  seventh,  and  remaining  lower  ribs, 
their  curves  seldom  or  never  protrude  beyoini  6 ir  c,  and 
a i (I.  Their  lengths  anteriorly  are  representetl  in 
fig.  9,  and  the  iiitervol  a 6,  given  in  fig.  9.  always 
continues  the  same,  whatever  be  the  curve  of  the  verte* 
bral  chain. 

It  is  evident  that  the  parallelogram, such  as  a 6 cd,  or 
gh  f/,  (tig.  9.)  oiioe  found  in  the  case  of  any  pair  of  ribs, 
the  vanishing  line  of  that  parallelogram  will  determine  the 
pers|>ectivc  or  foreshurteningofthem*  whether  the  ribs  be 
rais^.  as  in  this  example,  by  iiupiratiim  ; or  whether,  in 
expiration,  a corresponding  depressiont  of  them  takes 
plM  and  increases  the  sternal  angle  f r r,  fig.  S. 

(237.)  The  foreshortening  of  the  clavicle  may  be 
always  known  by  finding  its  point  of  junction  with  the 
top  of  the  sternum  ; and  then  determining  to  what  plane 
a straight  line  drawn  from  that  point  to  the  acromion 
must,  in  any  given  posture  of  the  thorax,  belong.  In 
our  representation,  plate  lit.  fig.  11,  the  line  of  the 
clavicle  deacrihing  the  arc  a b,  or  cd,  moves  in  a plane 
parallel  to  the  aupercostal  plane.  (Art.  234.)  In  fig. 
10,  the  line  of  the  clavicle  describing  the  arc  rf,  moves 
in  a plane  per|)endicular  to  the  supercostal  plane.  Fur 
the  scapula: — The  |>roportjons  of  the  sides  of  the 
scapular  triangle  being  ascertained,  (see  Anatomy,) 
and  the  direction  of  the  ridge  calletl  its  spine  ; the  revo- 
lutionn  of  that  triangle  on  its  angle  at  the  head  of  the 
humerus  are  determinable  by  the  posilkm  of  the  arm. 
(.Art.  241,  and  plate  iii.  fig.  i2 — 16.) 

Ltnffofthe  (239.)  Other  imaginary  lines  will  be  found  useful: 
yj»perann.  n fjr^  from  the  centre  of  the  heail  of  the 

humerua,  to  a point  in  its  lower  extremity,  between  the 
ulna  and  radius.  This  may  be  termed  tlie  iine  of  the 
upprr  arm. 

Line  nf  tha  A line  fiom  the  )ast>mentioned  point  to  the  articulation 
foeetim.  yf  railius  with  Uie  os  lunare  of  the  carpus,  or  in 
other  words,  with  the  central  bone  of  the  wrist,  may  be 
termed  the  tint  of  the  fortarm.  It  forms  a longitudinal 
axis  upon  which  the  wrist  turns  in  pronation  and  supi’ 
nation.  Sec  the  second  note  to  Art.  240. 
rarpalaxia  Perpendicular  to  this  last  line,  at  its  junction  with 
the  wrist,  is  a line  from  the  styloid  process  of  the  ulna 
through  the  styloid  process  of  the  radius.  This  is  a 
transverse  axis  upon  which  the  wrist  turns  in  waving 
the  hand.  It  may  be  called  the  carpal  axit.  The 


* It  rauft,  howTTwr,  t>e  borne  is  mind,  that,  in  cmpi  of  contortioQ 
caumn)  bjr  }MJo  or  cAhrrwm,  *<>11  uf  kkiw  MiUanr}'  iticKitJtiMms 
of  ^ dw  |t«rtteu]«rly  to«uiU  the  abdomiiul 

regitm,  will  tpproKli  anil  erru  orerUp  «ach  other  on  whichever 
the  inehnaiMB  of  the  vpiae  it  made-  Thut  lo  walking,  or 
Maiwling  on  ooe  leg.  that  hide  » alwajrt  ihurtcvt  lowanlt  which  the 
haly  leans,  in  order  that  ifi  cvnirv  of  eravity  or  weight  may  he 
Irantferrcd  to  tome  point  direcily  over  the  supporting  Umb ; while 
the  other  side  (namely,  th.it  of  the  leg  which  is  hneg  bral  and 
lifb'ii  forward  to  make  another  step)  is  propurtionably  lengthened. 
Both  sidrs  are  rurred,  but  the  wilside  curve  will,  of  course,  be  the 
longer  of  the  two.  See  for  further  exaratilM  in  carrying  weights, 
Ike-  Da  Vinci,  Traitato  d^tln  P>Uttn*,  cap.  195 — ^214. 

f *nte  direclkm  of  the  nhs  anteriorly  and  potteriotly  is  nut  in 
piano  parallel  to  each  other,  but  inclined  to  the  spine  st  dinWeiit 
angles!  the  topmost  fKiir  eeaily  at  o right  ac^ie;  the  remuning 
hiwirr  ones  at  vanoiu  angles  of  iiiclinatioa  inrrvaisng  in  acutensM 
they*  descend  to  the  last  pair  called  floating  ribs  at  Um  back  of  the 
a\>dt)meQ.  In  prufioitioo  to  the  aculcncsi  of  Ibvir  angte  et  incUika- 
tnni  to  the  spnts  is  their  mobtlity  and  capacity  of  bciii|;  depressed, 
sirevatcd,  or  made  to  uverlsp  each  other. 


carp&l  axis  is  always  the  intersection  of  two  planes,  one  OfOuilins. 
of  which  vwnlaius  the  line  of  the  furearm,  and  the 
other  is 

The  metacarpal  plane,  passing  through  the  carpus,  Metacarpal 
between  the  hack  and  palm  of  the  hatid.  to  the  extre- 
mities  of  the  nv'tacarpus,  and  containiug  tlie  tips  of  the 
knuckles  of  the  two  middle  fingers. 

(239.)  By  these  or  similar  lines*  (fur  many  other 
and  better  devices  will  constautlv  present  themselves 
to  the  practised  artist)  the  foreshortenings  of  the 
limbs  of  (he  thorax  muy  be  obtained.  For  example, 
the  line  of  the  upper  arm,  and  the  line  of  the  lower 
arm  may  always  be  considered  in  the  same  plane ; of 
which  plane,  if  llie  vanishing  line  lie  determined,  the 
pr^tortions,  or  foreshurtenings,  are  ea.vily  calculated 
from  knowing  tlie  dimciisicniB  (previously  agreed  iip^m) 
of  the  clavicle,  or  any  slandonl  interval,  as  the  length  of 
a head  or  a nose  at  tlie  distance  of  the  point  of  (he 
shoulder.  That  the  application  also  of  some  such 
system  of  imaginary  lines  must  be  found  serviceable  in 
delineating  the  thorax  and  hrachia  of  quadrupeds,  and 
of  animals  generally,  may  be  inferred  from  plate  vi.  fig. 

5 and  6,  illustrative  of  locomotion.  But  such  a system 
roust  not  be  over-rated.  It  must  be  applied  only  to  the 
skeleton,  only  to  the  bones  : only  to  tlie  rafiers,  joists, 
and  framework,  so  lo  speak.  Dial  support  the  exterior 
animal  structure.  Any  other  adaptation  of  such  a 
BVHtem  would  induce  a stilf,  artificial,  and  lifelem  manner, 
utterly  inexpreeeive  of  character  and  of  sentiment.f 

* Anvong  the  aual  difieult  ouiUnet  uf  tlw  uppw  extremities  will 
h«  rDund  that  of  the  human  thumb,  uwiag  to  that  extensive  range 
of  motioiM  wbkh  so  justly  t^iUiD  fi>r  it  Crum  Albiiiui  the  title  uf 
HtiuiM«  aiejoW  o^'otrix,  M the  human  hand  ho*  Crntn  Ariitotle 
that  of  the  arftm  a/  otf  oiyam.  The  thumb  has  lh«  power  of  de- 
•aibiog  at  the  some  time  round  two  diflenrnt  ojiievs  a cutucal  owtion, 

1.  rouJMl  its  poLot  of  ivactiaa  with  the  corpus  ; 2.  round  the  paint 
where  its  Rteiaesr(«l  Lone  ioiae  the  carpus. 

e A work,  in  fulio,  of  Jusn  d’Ar|ihv  y VilUrjiSe,  republished  st 
Modzid  in  1773  (a  sixth  editioo)  by  Pkplro  Kiiguero,  hoi  unfolded 
to  us  murh  curious  and  some  usrfuf  matter  an  the  proportions  and 
(Aw  rscersM)  of  the  human  figure.  The  author,  ofirr 
referring  bri^y  to  the  prijneitdes  of  drawing  gieen  in  the  wiitiogs 
of  Fompuaius  tHurkas  and  Albert  Durer,  and  uf  ths  im{m>eem«!nts 
alierwo^  effected  by  Polisytsulo,  BsndinelU,  RaffssUe,  Andre* 

Moutegno,  Michel  Angelo,  oud  others  llirougb  their  iiitroductMm  of 
the  antMiiw  model,  proceeds  to  meotioo  the  mvisiuns  which  exiMed 
ia  the  dimtreut  School*  of  Art,  |Mrtioiloriy  in  Spain,  (siKDe  adhering 
to  tbs  old,  others  adopting  the  then  new  sysirm,)  until  the  abilities 
aod  influroce  of  Oospor  Bveerrs  (m«  his  name  in  our  shurt  nuUce 
of  the  Sponibh  ScIkhiI)  introduced  grurrslly  among  bis  couulrymea 
the  guoil  taste  be  hod  acouiewd  and  formed  in  Italy  for  the  Ure^ 
and  RuBUn  beautiful.  At  page  173  of  this  lingular  book,  and 
towoids  the  cenclution  nf  tome  inOnictiun^  writlsn  in  rhyme,  fur 
delineating  the  human  figtirv,  ii  the  fullowing  in  prose,  of  which  we 
will  here  attempt  a truasUtiim.  It  prufeasee  to  be  odoiArd  fiu(a 
book  tv.  of  the  Sjfmmetna  of  Ihirer. 

In  order  lo  nuke  the  fuceshiirtrair,g«  alluded  to,  in  drawing 
large  figurss,  and  where  the  eye  of  the  kjwctator  cannot  take  in  the 
entire  ports,  pruciwe  a rule  about  the  length  of  the  intended 
figure,  mark  it  off  into  Ua  equal  ditisione,  and  again  divide  each  uf 
tbcie  tea  into  three,  so  that  the  whole  length  may,  with  the  addition 
tif  one,  serve  to  measure  thiriyone  subdirisMns.  The  proper 
length  may  first  bo  laid  down  of  each  purtiun  or  member  of  the 
flgurw,  and  oftsrwanis  the  Imuulth,  os  followt.  Let  the  length  of 

bi^  be  four  (includit^  three  fur  the  face)  out  of  the  thirty  one 
ports  ; that  of  the  neck  one  port,  of  the  trunk  from  the  line  of  the 
shouldsri  to  that  of  the  symphisis  piibb  eleven  ; of  the  femur  Mien. 

Fue  the  length  of  the  leg  seven  more,  to  which  add  tbs  une  rvm<un* 
tug  subdiTswon  fur  the  distance  of  the  highest  |Ktrt  of  the  foot 
(betwwu  the  ouklcs)  from  the  ground.  Yuu  will  have  now  C'>m> 
plotrd  the  height  i4  tlie  figure.  Next,  for  the  arm  fium  (he  a&Qla 
or  onnpit  (seAt^)  to  tlie  luuid,  nine  parts ; fur  tlie  leO|^h  of  the 
bond  three}  from  (he  artDpi(  (u  ths  scrumtjn  or  poiat  of  (be 
xhouldev  two  ports  r so  for  the  length. 
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P*iDtui4{.  (240.)  Among  the  moHont  of  which  the  bonrt  in  the 
region  of  the  thorax  arc  cofahJe,  that  of  the  nlernum 
MotioM  of  has  been  noticed.  (Art.  233, 1^4.)  During  tnjptra/io/i,  or 
booM in tb«  n^t  taking  breath,  the  tliurax  is  dilated;  the  ribs 
drawn  outward  to  il»c  right  and  left,  pressing 
the  lower  portion  of  the  sternum  forward,  while  its 
upper  extremity  between  the  clavicles  remains  fixed  ; 
and  thus  decreasing  the  angle  riq  or  vmI  (plate  iii. 
fig.  8)  mode  by  the  line  of  the  sternum  with  r f,  the  sterno* 
dorsal  line.  In  expiration  the  contrary  motions  are 
produced.  The  ribs  fail.  The  sternum  sinks.  The 
sternal  angle  t>  t f increases. 

The  motions  of  the  human  arm*and  handfare  analo- 
gous to  those  of  the  wing  in  birds, t and  of  the  foreleg  in 
quadrupetls;  but  infinitely  eXLX^ed  them  as  to  number  and 
variety.  Tliere  are  five  principal  kinds  of  motion  in 
the  human  arm,  which  have  been  denominated,  1.  Pro* 
puhion,  (pushing  or  striking.)  2.  Troc/ofioit,  (drag- 
ging or  pulling.)  3.  Conrfriefton,  (embracing,  rii.  the 

Next  M to  breadth.  Lei  the  bead  in  fruQl  b«  three  parts  broad, 
and  the  same  bebiod.  In  ]>fx»IUe  < mt  rf  Aidip)  let  its  breadth  measure 
four  ; fbr  the  breadth  of  Iho  neck  take  two  paita,  of  the  trunk  at 
the  ahouklen,  ei|;bt,  and  of  the  aame  in  profile,  five  | of  the  tnmk  at 
the  armpits,  arx,  and  of  the  same  in  pnmk,  five } ^ the  vaiat  five 
in  front,  and  four  in  pn£le ; of  the  haunclwe  six  in  front,  and  five 
to  profile;  of  the  firotir,  at  its  ujrper  and  thickc;«t  end,  three  in 
front,  and  three  in  profile ; of  the  knee  two  peila  m front,  and  the 
aemc  in  pn>fite ; of  the  calf  two  and  a half  in  front,  and  the  hisw  in 
profile ; oreadth  at  the  anklet  one  part  in  front,  one  and  a half  in 
profile  ; breadth  of  the  foot  one  part  at  the  heel,  and  four  for  the 
foot  in  profile,  vii.  for  the  whole  length  of  the  aula.  After  thii 
measurcoMQt  proceed  to  give  roundncM  to  the  figure*  by  wiHabla 
ntisc’dar  boundaries,  Breadth  of  the  up^ier  arm,  at  it*  middle,  in 
front  one  part  and  a half,  in  profile  two  parts ; of  the  forearm  at  its 
thickest  end,  two  pari*  in  frimt,  uf  llw  »ame  in  profile  one  and  a 
half;  of  the  wrist,  one  part  in  front,  and  Uiree-fuurtha  of  one  part 
tn  profile;  of  (he  hand,  two  in  ftunt,  and  cue  half  in  prome.'* 
(See  plate  ri.  fig.  7.) 

The  above  quotation  i*  the  more  araiUhlc  for  oitr  method  of 
fixing  certain  imaginary  lines,  since  each  of  the  tbirtr-one  subdivi* 
swat  noensuiw  a no«e,  or  fourth  part  of  the  lengtli  of  a bead.  (Art. 

227.)  The  front  of  the  neck,  it  nil!  be  ob^rved.  is  here  made 
one  ikwe  in  tength,  (whidt  it  also  the  projiortion  in  Camper,)  whmna 
we  have  given  it  iu  Art.  331,  a length  of  nearly  two  noses.  Herhapa 
our  roewsiirement  is  only  peo]ter  for  certain  subyrets ; hut  the 
student  will  find  to  nature  as  great  diver^itus.  Again,  with  teiiprct 
to  the  head,  we  make  the  breadth  uf  the  ceretwllum  to  tivat  of  the 
cerebrum  as  nine  to  eight,(.krt.  224.  327.)  whert-ss  according  to  the 
above  wale  tlwir  breadths  are  equal.  This  seUlom  happrni,  a*  the 
student  rosy  at  any  tinse  pevre  to  himsrlf,  with  a pair  of  callipers, 
upon  the  head*  uf  bis  acquaintance.  Of  the  clanget  made  by  age 
in  the  proportion  of  the  ^urva,  see  Da  Vinci,  Tra/tatt  Mta  Pi/tnrn, 
cap.  57.  167^169.  173. 

* Otieerre  that  the  upper  arm  and  forearm  when  stretched  out 
never  form  one  and  the  tame  etraight  line.  Thi*  arises  from  the 
strudurv  uf  the  elbow,  at  which  there  is  always  mote  or  lew  an 
angle.  Neither  is  the  hingwlomt  of  the  cUiuw  w placed  at  to  he 
pcneetly  at  right  angles  with  the  plane  of  the  u{qwr  arm  on  which 
It  hinges ; but  the  ulna  mures  obUcpirly  upon  its  hinge,  *o  as  to 
permit  the  forearm  to  W drawn  forward*  over  the  breast  while  the 
elbow  remaiiM  close  to  the  tide. 

f Let  a straight  line  from  the  centre  of  the  outer  condyle  of  the 
humerus  be  drawn  to  the  centre  of  (he  wrist,  for  the  axis  of  the 
forearm  and  hand  in  pronatioo  ai>d  supination.  Let  another  straight 
linr,  at  right  angles  with  this,  be  drawn  through  the  lower  extiv 
mitiesof  Ine  cubit  juinlitg  the  radius  aiid  the  ulna  On  the  latter 
line,  the  axis  of  the  wrist,  the  carpus  turns,  as  on  a hinge,  rithrr 
alteraatriy  from  «*4e  to  side  with  a rudder-like  motion ; or  s^rnattly 
op  and  dwn,  like  a wing,  according  to  the  positioo  uf  the  forearm. 
(Art  23S.) 

I The  hones  of  (he  wing  may  be  compared,  on  the  whole,  to  thoM 
of  the  npper  extremity  in  Man,  or  the  quadnimana,  and  enneat 
generally  of  an  os  hameri  j tiro  bones  of  the  ftaearm  ; one  of  the 
carpus : one  bone  of  the  thumb ; and  two  fingers,  of  trhkh  that  which 
he*  towards  the  thumb  consists  of  two  phalange*,  the  other  ooly  uf 
one.  Bliimenbach'*  .l/omo/ by  Lawrence,  p.  64. 


act  of  closing  forcibly,  somelimos  one  or  both  arms.  Of  Outline, 
soinelimcs  one  or  both  hands.)  4.  Didudion,  (forcible  ' ‘ 

scparattoii  uf  those  inembcrs  aa  in  swimming.)  b.  Cir- 
cumduciion,  an  act  confined  to  the  head  of  the  humerus, 
so  placed  na  to  admit  of  deaeribiiiff,  backwards,  forwards, 
or  sideways,  a conical  figure,  of  which  a point  within 
the  glenoid  cavity  is  the  apex,  while  another  point 
between  (he  condyles  describes  the  base.*  Let  the  reader 
endeavour  to  draw  with  chalk  a circle  on  a wall  either 
in  front  of,  nr  to  one  side  of  him.  This  will  exemplify 
circumduction.  Tlie  motion  of  the  wrist  (known  to 
fencers  in  changing  its  position  from  carte  to  tierce,  or 
vice  rrrta  f and  by  anatomists  called  protialion  and 
supinaliont)  K in  part,  rotatory  j The  phalanges  of 
(lie  thumb  and  fingers  have  likewise  at  (heir  junction 
with  the  metacarpus  a degree  of  rotatory  action,  though 
otherwise  they  have  only  a similar  motion  to  that  of  the 
elbow  during  flexion  and  extension  of  the  arm,  rix.  a 
hinge-like  motion,  as  in  opening  and  shutting  the  hand. 

(241.)  But  we  have  yet  to  notice  the  motions  of  two 
other  bones  which  contribute  essentially  to  vary  the 
position  aiKl  outline  of  the  humerus.  These  are  the 
clavicle  aud  the  ticapula.  The  clavicle  may  be  said  to 
describe  a small  cone,  of  which  the  apex  is  at  its  junction 
with  tlie  top  of  the  sternum.  Its  outward  extremity, 
joined  to  the  acromion,  either  rises,  as  in  shrugging  ; or 
retires,  as  in  throwing  back  the  shoulder ; or  comes 
forward,  as  in  the  case  of  persons  vulgarly  termed  round 
shouldered.  The  extent  of  the  arc  cb^Hbed  by  the 

* Cm/run  evu  yWAMotlm  Mit<  Aumrn'  nr/  /nmont  frutU 
pr^a*i  n mr^<  ■//!«>  fir<  ui  niiMo*3  rantoJe  Mwpa/«, 

vtJ  COJt9  imwuihi/it  tmJtgttuT  ei  (W/iy«/trr  ,*  ft  Amc*  dmmbfu  «r/irvfr« 
trmtdMmetri  mabtitM,  etnirtfw*  ftt  pr«mtncm  r1 

erforrfetum  / e fomtra  cfntrwm  trmidimmttn  eirtumfiMCiwinM  r^hiti 
emht  rrtnt  rvbtlmm  m m^io,  nmtnim  tubfmi/t  Aitmcri  qmeteenha, 
cm  i//e  fWAyA/irr  rt  dmiravulvitur  / et  uirm  diccndtnm  eat  dc  rW«f in* 
or/i>W«Aa(riAu*. 

A'afoKilMn  ponler  ttl,  ^ttod  matm  aritevhrmm  niipumdo  wjtkarici 
ttmt,  diqummdc  tn  «m  fUamc  altmjua  (trcWi,  rn  nferjteft 

coutci  «xu/nnl.  Rrguia  gcnerala  «*/o,  ywatirontjifH^  metna  vmua 
0M*»  JtfTX  pottMt  nrm  mu'cvpi  ptme/m /mm,  tmte  ^mdrm 

wuttua  jpAwnnti  tn! ; acthett  tui  dextrum,  ad  umutram,  twrntm, 
dnmm,  anti,  ct  rrtri  | ftio/iro  rm>  mWm  ^tr%  dthri  circa  duct 
patott  vti  rrrra  axem  nfftmarta  ct  oremmdmctto,  ant  im  tvpcr- 
Jlcte  piami  cirrWari,  ant  la  atrpet^eic  eamted  ffficirtnr.  Borrllt  dc 
Main  Amwo&nm.  ‘2  voU.  4to.  Romw,  1670;  Pftx*  I mo.  a 4.  prop,  ia 

Aceunlmg  to  Uui  quotatUm,  it  ihouUl  teem,  that,  bdc«  in  (h«  eaae 
of  circnmdmcitimy  u sbovo  iUuftrated,  th«  twoliiug  point  bttwwn 
the  condyU*  ho*  powrr  of  deacriluog  the  b«M  of  a cun«  in  vanoua 
iHroctiona,  (ad  dextram,  ttifotram,  mraum,  &c.)  it*  luotioo  might, 
prrha]!*,  mort  strictly  b«  tennud  *]>berical.  But  dthrr  leTm, 

**  conical”  or  **  ipheriral,”  will  expttaa  uur  meaning.  A*  wt  reganled 
a Circle  (Art.  181 ) ia  the  light  of  a rogiilot  pulygun  with  iU  side* 
compuaed  of  indcfinitrly  small  chord* : *o  may  the  Hirface  of  the 
tphrre  be  conaulerrd  a*  composed  of  an  infinlt*  number  of  tma]] 
ba«ai  of  coer*  haring  equal  arc*  and  diBoeonont  and  a common 
aptx  in  the  centre  of  Uu!  *|)hera. 

f In  mputtiftam,  the  bones  of  (he  radius  tml  ulna  are  Mttialed  in 
line*  {larailel  to  each  other.  In  y>r«a<iri'a«  the  lower  end  of  the  ra> 
dill*  where  it  joui*  the  haml  is  carried  over  and  rouml  tlw  ulna,  to  a* 
to  croea  it  and  form  a very  acute  X,  cf  whidi  one  line  (the  line  of 
the  ulna)  will  extend  from  the  wrist  (on  the  tide  of  the  little  fiuger) 

UP  to  the  olecranon,  or  point  of  the  elbow.  The  other  line  (or  line 
ot  the  radio*)  will  be  extvoded  orcr  it,  (or  tovder  it  when  the  arm  it 
(hrovrn  backward*,)  end  will  be  extendi  from  the  wrist  on  the  side 
of  the  thumb,  up  to  the  outer  condyle  of  thv  oa  bumerL 

1 In  the  tonyhaga  tbe  radtu*  and  ulna,  though  ee^wrate,  ar*  void 
of  rotatory  monoa ; and  the  olecraiioa,  or  prqjeetKin  of  the  uloa  at 
Uw  elbow,  i*  compressed  and  continued  further  back  than  in  Han. 

In  the  parhydvnnata,  as  the  pg  and  ele|>faaBt,  the  radius  is  betine 
and  the  ulna  behind,  and  Ibmigli  dutinct,  there  is  no  rotation.  In 
the  ruminants  the  ulna  is  unitril  immovably  to  tbe  rediua,  and  in 
the  solidungula,  a*  the  hor*e,  it  is  reptcaentid  an  uWeranon  ad- 
hering to  the  poeteriof  surface  of  that  bone. 

4x2 
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clavicle  and  acromion  ia  partly  ubown  In  plate  iiu  fig. 
lOt  11.  In  fig.  It)  tlte  motion  frvm  e to /is  in  a plane 
]>eq)endicuiar  to  the  mesial  plane.  In  fig.  11  the 
motion  from  a to  6,  and  from  e to  js  in  a plane  parallel 
(when  the  subject  staixls  erect)  to  the  horiton. 

The  scapula  assists,  follows,  and  indicates  in  its 
motion  the  track  of  the  humerus  and  clavicula  Its 
position  w hen  the  arm  hangs  by  the  side  is  w ith  its  base 
parallel  to  the  eight  upper  vertchne  of  the  back.  Inthis 
position  it  liea  over  all  those  eight  ribs,  ejcepl  the  first, 
which  is  too  small  to  reach  it*  Wl»cn  the  arm  is  raised, 
us  preparatory  to  striking  a blow,  the  scapular  triangle 
turns  upon  the  acromion  as  upon  a pivot.  Its  inferior 
angle  is  drawn  upwards  and  outwards  along  the  side, 
and  it*  superior  angle  downwrards  and  backwards  from 
the  second  rib  as  far  as  the  fourth.  When  the  blow  is 
being  struck,  the  scapula  retraces  rapidly  its  course  : and 
if  the  arm  is  driven  far  behind,  and  with  the  elbow  near 
the  back  of  the  person  striking;  the  triangle  undergoes  a 
yet  further  change,  and  has  its  inferior  angle  drawn 
upwards  and  backwards,  till  it  approaches  the  vertebral 
column.  All  alteinpl  U made  to  illustrate  this  in  plate 
iii.  fig.  12 — 15.  These  motions  of  the  scapula  are  dis* 
tinrtly  observable  in  the  living  subject. 

(242.)  Of  the  marked  and  leading  mutclet  in  the 
region  of  the  thorax,  H will  not  be  expected  that  wc 
do  much  more  than  again  refer  the  reader  to  our  pares 
on  Anatomy.  The  pictorial  student  will  find  it  us^ul 


that  the  muscles  whirh  are  principally  concerned  m io-  Of  OuiUne 
spiration,  or  the  act  of  UskiNg  brea^,  are  concealed  from 
view,  riz.  the  diaphraem,  lire  intercoHali,  the  tfrruii 
po^ici,  &c.  (coiH*ealcd  in  front  by  the  pfctaraltt  and 
uUier  muKcies ; concealed  on  the  back  by  the  /ropeziut, 
and  latUtimus  dorti,  Ac.)  yet  they  contribute,  by  dilating 
and  raising  the  rib*,  |)Totruding  the  lower  end  ul  the 
sternum, and  lessening  the  slernaJ  angle.  (Art.  234, 240.) 
to  give  greater  prominency  to  tlie  outward  ami  visible 
muscles  of  the  thorax.* 


ActicKi  of 
muscle*  in 
the  rTgiiro 
of  tSe 
thofax- 


to  class  the  thoracic  muscles  according  to  two  perfectly 
distinct  functions  performed  by  them  ; and  to  consider 
sepstralely,  1st.  such  as  are  concerned  in  breathing,  and 
2dly,  such  as  give  motion  and  power  to  the  adjoining 
limbs.  Although  breathing  in  gcnenil  is  an  involuntary 
act.  yet  many  cases  occur  when  by  a strong  effurt  of  the 
will  a larger  portion  of  air  is  taken  into  the  lungs  than 
usual. t Tins  happen*  whenever  any  great  weight  is 
either  to  be  resislctl,  pulled,  or  lificd;  or  in  striking  a 
hea\7  blow;  throwing  any  missile  to  a distance ; calling 
loudly;  calling  with  a protracted  sound  or  succession  of 
sounds ; or.  lastly,  in  circumstances  of  pain  or  surprise, 
or  any  sudden  transport  of  passion.^  Notwithstanding 

* In  the  horw,  tbe  point  of  the  KepuU  doee  to  which  the 
hummit  ittachM,  h between  llw  firrt  and  second  rite;  the  faeae  at 
it!  hinder  part,  reachea  as  for  hack  aa  the  wrenlh  rib.  The*ca|nila, 
cooeei^iwntljr,  ties  ia  a 4antin|;  positMm  aloo^  the  che«t. 

f r or  an  account,  in  popular  lan|^ii|^,  of  the  procees  of  breath- 
ing, a«c  ID  the  LArary  of  Vtf/uf  Kmtutitdg*,  alawdy  referred  to, 
the  Treatise  on  AninHd  Phyttot/tyj/.  p.  95. 

I The  abdominal  mutdea  contribute  owentially  to  awiat  their 
ueighbours  iu  the  hif^her  recrion  of  the  thorax  during  the  procen  of 
inspiration.  " There  are  few  motions  or  attitudes  of  tbe  trunk,*' 
says  Dr.  BarcUy.  *'  or  compressions  of  the  viscera  in  which  these 
rausdes"  (tbe  abdominal  i “ are  not  concerned  as  moderators,  motors, 
or  directors.  The  state  of  respiration  h not  only  varied  according 
to  their  different  funettons  but  nwdt  to  contribute  to  the  steadinew 
and  eneigy  of  their  rsertiona.  Thus  in  their  vigormii  exertions  to 
change  or  ^iwwefve  the  altitudes  of  the  trunk,  or  compircaa  the 
vnerra,  the  nbs  areprcviotialy  somewhat  raised,  or  drawn  (W/antad,'* 
(tosrard  tbe  al/<u  vertebra,  i.  c.  upwards,)  and  are  made  to  mist, 
as  fixed  points,  the  motion  sacrai,’*  (toward  the  Merm,  or  down- 
wards.) **  with  more  than  usual  sleadioeas,  Ihit  iteadineas,  how- 
ever, does  nut  proceed,  or  proceeds  but  Little,  fioin  the  intercoetala 
Thee;  imwdca,  op|M>sed  by-  the  great  prenMire  of  the  atmosphere 
from  withtmt,  have  not  strength  to  rlevata  the  nbt,  nnless  aiaisted 
by  a groat  proeHirv  of  atmi^bm  from  within.  The  abdemind 
muael^  always  favoared  by  the  pressure  from  without,  srosild,  with 
no  great  exertion,  dejeesa  the  riW  and  expel  the  air,  while  the  in. 
terrnstals  woold  tiare  tw>  power  to  prevent  its  egress.  To  aceuunr, 
therefore,  fur  the  more  than  usual  stability  of  the  ribs  in  cases  of 
sKtraordinary  exertioa,  we  must  haw  reevurse  to  those  mmelea  hy 
wluch  tbe  egrets  cf  tbe  air  is  prevented,  or  hy  which  the  ijuantity 


isaniag  fn>m  the  lungs  in  a gtven  time  it  accurately  regaUlad. 
These  are  the  muscles  of  the  o*  hyoides,  of  the  cartilages  uf  ths 
larynx,  of  the  velum  pendulum,  of  the  tungnr,  aisd  of  Ihr  lipa.  By 
them  the  nssaages  Ibtungh  the  larynx,  isthmus  fannum,  mouth, 
and  nostrils,  may  be  widened,  narrvweil,  or  vnlirrly  shut ; or  ooe 
paraage  shut,  and  another  <t|trDed;  or  the  whole  of  them  sliut,  and 
the  whole  of  them  opennt,  as  ths  will  dweta,  aru)  as  circumstaoose 
reqiiira.  These  rauscles  ivlaiiung  the  breath  after  full  insjtiratiinia, 
or  regiUatidg  llie  quantity  that  issues  in  a given  lime  during  rspt- 
ratiun  from  the  lungs,  cause  tlte  air  in  the  lungs  to  afford  that  ru;>- 
jsitl  or  idabtUly  to  the  ribs  which  eoablre  the  diaphragm  aud  ah* 
dusninal  louscws  to  set  with  steadiaeas  and  energy  io  giving  atti- 
tude and  niotiion  to  the  trunk.  As  lotnlal  ensottoos,  too,  do  tsoC 
tinfrequrnlly  extend  their  tnflaeace  to  lesfanlion,  so  the  same 
muscles  make  respiralioo  to  extend  in  its  turn  its  influence  to  (lie 
mental  emotions.  Hence  we  see  that  {wrsons  uuder  surgical  opera* 
tMMM  bold  hard  their  breath,  trying,  as  it  were,  to  lessen  their  sulTer* 
inge  cr  to  cootirm  their  resolutioa  lu  sujiportuig  them.  A (*ti  too 
olniouf  to  have  escaped  tbe  admirable  Shakapeare,  who  makes 
Henry  say,  athircssing  his  soldiers  at  ths  tisgs  oi  Harfleur, 

<N<iw  set  the  teeth,  and  stretch  the  Dostril  wide, 

Hold  haul  the  breath,  and  bend  up  every  sfii*tt 
Tu  its  full  h'*ighr.‘ 

As  respimiion  is  thus  duhIc  Io  favour  the  motions  and  attitudes 
of  the  truuk,  so  these  moiwns  and  attitudes  are  mode,  in  tlieir  turn, 
to  favour  rvspiration.'’  Afuti/jiu  of  the  if«Mon  Body.  By 

John  Harclny,  M.  t).  Kdinhurgh,  p.  S35. 

* ’Hiose  internal  muscles  have  likewise  powerful  assixtance  from 
srithout,  in  a correipucidiDg  arrangement,  as  cxrajuoo  may  m|uire. 
of  the  adjacent  ports  of  the  body.  The  jiower  of  the  potiici 

svpemirc*  to  dwvc  the  ribs  is  increased  by  beoding  the  neck  for- 
wards. This  inflection,  together  with  that  of  some  of  (he  dortai 
vrrtehnr.  gives  to  the  trapesius,  tbe  rhomboidrus,  and  the  Irvatuees 
Kapulw  an  extent  of  action  on  the  scapula.  7'he  consequent  rleva* 
tion  of  both  scapula  renders  further  aaistance  for  ralMog  11m  ribs 
arailable  not  only  from  ths  semti  magai,  but  from  (lie  wibcUvii, 
the  serrati  antici,  the  ncctoralea,  and  latbsiint  doesi.  The  three 
laat-vnentioned  pain  will  be  visible  to  the  student  upon  the  living 
ffgure,  and  sumcienily  distingnishable.  l<et  him,  for  au  example, 
observe  the  puhnonary  cough  of  a coimimptive  person,  nr  watrii 
any  one  in  the  act  of  aoeeting.  The  scapula  m that  person  srv 
drawn  unwardi  and  forwards ; (Art.  241 ;)  the  shoulders  roundrd  ; 
the  bead  and  neck  (4aced  in  potitioBi  roost  faroairahle  to  ihoae 
muscles  which  enlarge  the  thorax  and  oilmit  a fuller  supply  of  air 
to  the  lungs.  For  another  example,  let  a roce-hotwr  be  obv^rd  at 
fuU'S|ieed,  extending  his  neck  forwards  a*  far  as  he  is  able,  that  the  asr 
passages  may  he  straight  and  the  qiiantity  of  air  iuspirvd  aa  Urge  as 
possible.  Another  reason  for  this  action  in  qimdnipeds,  when  the)'  mo, 
It.  that  their  centre  of  grariiy,  or  weight  of  the  whole  superiocriin- 
lient  body,  may,  by  this  |io«itioa  of  the  head  and  neck,  W throwa 
forwards,  and  thus  their  rapidity  in  ranmog  Iw  considrraWy  in- 
creased. It  win  be  seen,  loo,  (see  our  pUtet  of  the  Uirrse,)  that  the 
/fraiorrt  Ammcti  muscles  (iB  raece  where  the  animal  liaa  out  beeaih 
for  running,  or  even  fur  walking  or  lying  down,  and  therefore  ronst 
stand)  have  a use  in  assisting  the  lungs,  similar  to  their  use  in  the 
ease  tf  a confinn{)(ive  human  subject.  Ths  artistic  reader  will, 
perhaps,  he  here  obliged  to  us  for  extracting  and  combining,  in  tbe 
Krrm  of  s note,  some  particulars  of  the  muedes  above  alnided  to 
belonging  to  the  Horse. 


I . The  ir<wiM  wtArtifvrit,  of  no 
great  bulk  nr  strength,  and  lying 
immediately  under  tho  skin, 
bends  tbe  towards  the  chest. 


2.  tjvater  hvmtn  »s  much 
larger  than  the  last  roeatwcied, 
having  imre  work  to  perform. 


t.  Arising  from  the  cartilage 
in  front  uf  the  breast  bone,  ( ete r* 
oum.)  changes,  at  about  thice- 
fourttu  of  its  length  upvrard,  to  a 
flat  tendon  to  l>a  inaerted  into 
tbe  lower  jaw. 

2.  .krisiog  from  the  ueriput 
aad  four  first  bueee  of  the  neck 
and  from  tbe  UymftHm  nmchm. 
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P^otin^.  (^43.)  With  respect  to  the  muscles  which  give  motion 
*0  the  limbs  of  the  thora*,*  the  student  will  naturally 
class  them  according  to  the  parts  which  they  move,  and 
the  direction  in  which  the  movement  is  made.  For  the 
hunuTu*,  for  the  fotrarm,  and  for  the  hand,  peculiar 
MumIm  ^ muscles  are  required.  We  have  already  mentioned 
(Art- 241)the  variations  in  the  position  of  the  aiTomion, 
or  extremity  of  the  clavicula,  near  the  head  of  the 
humerus,  which  change  from  time  to  time  the  centre  of 
rotatory  motion  in  the  human  arm.f  The  conical 
motions  of  the  humerus  rour>d  that  centre,  or  middle 
point  in  the  glenoid  cavity,  (Art.  210.)  will  he  effected 
«/>irar(/and  forward  by  the  deltoides,  the  biceps  brachil, 
and  pectoralis,^  upward  and  burkward  b)'  the  dclluidcs 


Its  iidic*  is  tsrofbkl. 
the  aoimal  atsnding;.  sn4  that  hit 
beud  mud  neck  sre  Ased  points, 
the  cuntrsetiun  of  this  nuscifl 
will  draw  forwsrdt  the  shoulder 
and  arm.  Or,  if  the  ll<irsa  b« 
standiaf^.  and  Ihr  sbonldvr  sikI 
arm  ti«  fUed  puinta,  this  muscle 
wiU  dt-]>m«  the  head  and  neck. 

3.  Trvfttztiu,  a quadru)|;uUr 

nuiBcle,  like  that  of  the  same 
name  and  similar  office  in  the 
human  auhirct,  Ur«  between  the 
withers  and  upper  part  of  the 
shuulderdilade.  It  is  fur  »up- 
porling  or  raising  llie  shoul4Wr, 
and  drawing  it  at  the  some  time 
backward. 

4-  S*rr»tui  the  great 

ssW'like  or  tutttii>shaped  musdo 
of  imracfistf  |>uwi!r,  ftlls  up  the 
greater  part  i>f  the  neck  at  its 
lower  estremily.  This  muscle 
enaches  the  shutdder  to  the  chest, 
and  t!n^  aup^rtt  the  woi,’ht  of 
tbs  body.  hen  the  quadruped 
is  standing  this  muscle  occasion* 
ally  discharges  another  impurtant 
functiun.  Since  by  the  weight 
of  tlve  IhmI)',  the  slumldrrs  snd  l^gs  are  then  rcoderrd  fixed  and 
urunuvaUe,  the  serratus  msjur,  uu  Umprr  einpliA-ed  to  raise  the 
limbs,  exerts  its  power  in  en/arftii^  llerxirt/f  of  the  c4ci/.  and  thus 
ma(m<dly  aasiits  in  the  act  of  tirealhing.  It  ia  on  this  account 
tlud  a burse  labmmng  under  tnflaniinsliun  of  the  lungs  will  obetb 
nstrly  staiul  night  and  day  that  be  mayubtain  the  asauUoce  of  this 
muscle  in  rebpiratiucL  I'u  power  also  of  the  oernttu  mq^'or  in  ob« 
viaiing  concuaaiou,  is  of  immeDse  importance  to  Ibe  Horse  as  well 
asluhis  rider.  Its  action,  with  that  of  the  other  musclee  attached  to 
the  inner  surface  of  the  scapula,  boa  been  well  compared  to  that  of 
the  springs  of  a carriage,  but  pusaesaing  infinitely  grsatar  ateadi* 
ness,  moUbty,  and  strength.  'The*#  musclca  vnld,  as  Car  as  nece^ 
sary,  to  the  force  or  sufenneumbent  weight  By  groduAUif  yirlding 
they  subdue  the  riotcnce  nf  the  shock,  and  through  thrir  elastic 
pnqicrtics,  immediately  regain,  when  the  shock  n over,  their  onginsd 
puatUon. 

* Tlte  true  quadrupeds  have  the  froot  of  the  trunk  supported  by 
the  aoteiior  exiretnihes,  which  are  consequently  much  larger  and 
stronger  than  in  Man ; as  the  hind  feet  of  the  same  animus  yield 
in  these  respects  to  thm  of  the  human  subject.  The  chest  ia,  id  a 
manner,  <nityeaded  between  the  acapulw : and  the  serrati  magni, 
which  support  it  ia  this  position,  are,  cooaequantly,  of  great  bulk 
and  idTen^h.  When  viewed  together,  these  musclca  resemble  a 
kind  of  girth  surrounding  the  chest  Ulumenborh,  Mumuai, 
p.  309. 

f 'Fhe  motions  nf  the  humerus  (plate  iit.  fig.  12— 1&)  are  all 
gularly  accumpanied  by  coitaapocding  motione  of  the  scapula,  Ika 
bend  lif  whkb,  excepting  ia  rotatory  motion,  generally  fcdlowa 
the  motion  of  the  humerus.  See  Barclay  iht  .Mucw/ar  Motion, 
p.  367.  For  the  delioidee,  the  biceps,  &c.  consult  the  UwmoB, 
the  Gladiator,  and  Um  Hercules  Famese. 

{ The  pectoralis  in  birds  is  chiefly  employed  to  more  the  wings 
■n  fiyiog.  It  is  very  large,  (sorocticnes  so  large  as  to  outweigh  ^ 
the  other  muscles  tugellwr,)  and  consists  (woper^  of  three  muadea, 
the  pectoralis  major,  medius,  and  minor,  whi^  fill  the  sides  of  tba 


On  its  way  down  to  the  shoulder 
it  mixes  ilsslf  with  sums  of  the 
muscles  of  the  shoulder,  and  is 
inserted  into  the  humenia. 


3.  Arising  broad  and  stroug, 
from  the  longer  bones  of  the 
withers  and  from  the  ligament 
of  the  neck,<not«  3 to  Art.  232.) 
becomes  nsmiwur  Iwlow  till  it 
terminates  nearly  in  a point  to 
be  msetfed  into  the  top  uf  the 
Spine,  or  ridge  of  the  scapula. 

4.  Arising  from  the  fire  lowest 
bones  of  the  neck  and  the  two 
first  rilw.  Its  lower  portkin 
sjwings  from  all  the  true  ribs. 
Its  fibres  all  tend  duwowards, 
atvd  BTC  insertetl  into  the  renrr 
feiufsce  of  the  shouldrfblade  or 
scapttia,  i.r.  between  tbs  scapula 
oixi  the  riba. 


ami  Irapc/ju9,*  v;7trt7r<f  and  outward  (i.f,  to  th«  right  Of  Ouilina 
or  left  in  a plane  pcrpenrlicular  to  the  mesial  plane)  by 
the  dcltoidca,  the  iiirra.apinatus,  and  ihe  teres  minor. 

The  downxeard  mntlon.s  (which  are  always  assisted  by 
the  weight  of  the  arm)  are  directed  forward  by  the  pec- 
tomlis  ;t  backward  by  the  trapezius,  the  lalnsimus  dorsi, 
the  long^is.  or  lonpr  head  of  the  triceps,  the  teres  major,  f 
and  the  infra.spinatus  ; and  downward  generally  by  tl^ 
lower  portion  of  the  pecloralis,  jointly  with  the  action 
of  one  or  more  of  the  others.^ 


craid  of  the  slemum.  The  keel  of  the  sternum,  tha  fork,  (merry 
thought,)  awl  the  W hlw  giv«  urigiu  to  the  pectoralia  maji»’;  im 
ioarTtwo  is  inlu  a ruugh,  |>rujectiiig  Hue  of  Uie  humcnis.  By  de- 
pressing th*l  boue,  the  pwturdlis  ciroduces  Iho  strung  and  violcut 
motions  of  the  wing,  whtch  carT)'  the  body  forwards  m flying.  Tho 
middle  pectoral  (or  medius)  lies  under  tbi«;  awl  sends  its  tendon 
over  tlw  junction  of  the  fork,  with  the  ciavicle  and  scapula,  as  in  a 
pulley,  to  be  inserted  m the  upper  part  of  tlia  hunwrus,  which 
bone  it  elctafes.  By  this  contrivance  of  the  puHy,  the  elevator  of 
the  wing  is  placed  at  the  under  surface  of  Ihe  Wly.  The  third,  or 
lesser  pectoral  muscle  has  the  same  efl^  with  the  great  pectoral 
in  de^retRiog  the  wing.  Blumenbocb's  Mmnnai  by  Lawreora, 

* \ Igtckwsrd  mntkifi  of  the  arm  msy  be  of  two  kiads.  accord* 
ingtu  the  motion  which  hns  preceded  it.  I.  If  it  has  l«een  pre* 
cv«UkI  by,  and  is  the  coalmuation  of,  an  wpirard  owtinn,  the 
dcltnidcH  and  trapesius  are  assisted  hytha  uipraspinatus,  infraspin^ 
tus,  suhscapulans,  biceps  bmehii,  coraroWacbialis,  and  tiie  clavicm 
Ur  fiurtion  of  the  pecloralis.  2.  But  if  the  arm  has  been  previously 
hanging  at  the  ^e.  or  if  then*  has  been  first  a downward  roove- 
rnent.  previous  to  the  intrndrd  oiw  backward  and  iqnrard;  the 
backward  motion,  which  ii  to  follow  ta  centimutiua  of  tbs  other, 
will  be  ins«l«  by  llie  help  of  the  teres  major,  teres  minor,  lungns, 
(or  l(X)g4>end  of  tlw  trkeps  brachii,)  arul  by  tba  latissimus  donu. 

f A motion  of  Ihe  arm  furwanls  may  Its  also  of  two  kinds, 
arrarding  to  the  mutioa  which  it  follows.  1.  If  rt  succeeds  to  an 
upward  ami  backward  motion,  ts  after  the  arm  has  been  raised  to 
strike  a heavy  blow,  the  subseqtwnt  morement  forwards  will  put 
into  action  not  only  tbe  prcturalia,  hut  the  teres  major,  teres  minor, 
the  longus,  and  the  Ulusiinus  dursi.  2.  If,  o.t  the  cuotrar}-,  it 
follows  a quiescetil,  |ieudulous  slate  of  the  arm,  or  follows  a motion 
downward  and  backward,  (such  os  the  preparation  to  throw  a cricket- 
ball  in  howling,)  the  movement  of  the  humerus  in  thnnnng  will  be 
efibded  by  the  muscles  which  /i/t  the  om/omrdt ; the  tk-ltoidoi, 
hicejM  Uachii.  sobscapuUris,  trapecius,  ftc.  with  the  cUvicuUt 
portion  of  the  pectumlia 

I TIk  teres  major  forms  with  the  latissimus,  Ihe  edge  of  the  arm- 
pit. Both  muscles  are  well  shown  ra  the  Fighting  (^diatur,  which, 
together  with  the  Laocoon,  are  the  finest  ilUist^ioAS  of  brschial 
iDoverDeat. 

^ Suvoral  mors  are  coiicenied  directly  or  obliquely  in  these 
mottooB.  For  the  sake  of  illuatratioD  let  us  compare  the  humerus 
to  Ihe  spoke  of  a carriagr-wheel,  such  as  described  in  Art.  177. 
Suppose  Ihe  spoke  nearly  pcrpendicuUr  to  the  ^und,  witli  its 
Outer  extremity  downwards,  as  must  he  the  case  with  Um  bumeniS 
while  tlw  arm  hangs  at  the  side.  If  Um  carriage  be  drawn  for- 
ward, the  outer  extremity  of  the  spoke  will  turn  on  tbe  axis  in  a 
contmurd  curve  : first  backwards  and  upwards,  then  forwards  and 
downwards.  Let  the  carriage  be  nuw  stopfasl,  ami  let  one  tide  of  it 
lie  reived  from  the  grouod  so  as  to  suspend  thf  spoke  in  question 
perpenchcutarly ; and  let  the  same  rootion  of  the  wWel  be  repealed. 
It  wiU  represent  and  illustrate,  in  some  degree,  a rotatory  or  comcal 
motion  (see  the  fourth  note  to  .Art.  24(1)  of  the  huiuems.  This 
motion,  by  which  Ihe  arm  is  ^kwnrdt  from  below,  ia 

HTectod  by  tbe  teres  major,  the  tsive  minor,  the  longus,  or  long  bead 
of  the  tii^e  brachii,  and  by  the  latwaimus  iforsi,  regulated  by  tbe 
delloides  and  pedoralu. 

Let  now  th«  wheel  be  whirled  round  in  the  oppoaite  direction, 
Daa*tfly,  such  as  it  would  lake  in  hneJnmg  the  carnage ; thia  motion 
will  also  represent  a rotatory  movement  of  the  humerus,  but  q>iiie 
the  rewrae  of  the  former  one.  In  this  movement  the  humerus  will 
be  /t/ied  /iineanfr,  and  consequently  be  put  in  motuin  by  tbs  d«l* 
toidiM  sod  trajiexhis,  asaisled  by  tbe  lupraspinotus,  the  infraspinatus, 
the  sulncapulviB,  tin  biceps  brachii,  Um  euraci^bradiialw,  and  the 
cLaricular  portkta  of  the  pectoralis.  Butli  Umm  nsutioiu  of  tbe 
humerus  may  be  familiarly  exemplified  in  the  two  w^s  of  crackiug 
a whip  over  or  under  th«  hand ; awl  the  reader  will  and  iaoumera- 
ble  examples  from  oliaerTatJona  of  his  own,  on  any  alhletie  exetoat 
of  tbe  arm  in  rowing,  swimming,  fencing,  Ac 
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Pjuihoij.  (244.)  The  four  motione  of  the  cubit,  or  forearm, 
namely  pronation,  nipin<Uion,fi*^sion,*  aud  estension, 
M>t«clr«for  are  produced  as  fiillowa:  1.  IVonation,  by  the  prona* 
in  ^nni;  the  teres,  (or  roiundus,)  aided  by  a muscle  entirely  con- 
Wann  sealed,  viz.  pronalor  quadratus.t  2.  Supination  by  the 
biceps  braebii  and  the  extensor  pollids  aiding  the  supina- 
tor brevis,  which,  like  its  antagonist  the  pronalor  quadra- 
nts, U out  of  view.J  *•  The  supinator  longus  cooperates 
with  and  moderates  alternately  the  pronators  and  supi- 
nuiors,  bringing  the  radius  to  that  middle  state,  which 
is  properly  neither  pronalion  nor  supination,  and  per* 
forming  the  office  with  the  greatest  force  when  the  arm  » 
extended."§  S.  Flexion  is  performetl  by  the  brachialis 
internus,  tlie  biceps  brachii,  and  the  supinator  longus.ji 
The  biceps  being  an  extensor  of  the  humerus,  (Art. 
243,)  will,  in  this  instance,  act  with  more  force  when 
the  hnmems  is  inflected  than  when  it  is  extended,  i.  e, 
lifted  forwards  or  outwards ; and  will  at  the  same  time 
meet  with  less  resistance  from  the  long  or  scapular  head 
at'  the  triceps.  4.  Extension  is  the  dutv  of  the  triceps 
bradtii  and  of  the  anconeus.  Neither  of  these  muscles 
is  inserted  in  the  radius.  The  longus,  or  long  head  of 
the  triceps,  being  also  a flexor  of  the  humerus.  (Art. 
243.)  will  act  less  forcibly  upon  the  ulna,  when  the 
humerus  is  extended  or  ti/Ud  ybnrard,  than  when  it  is 
inflected  or  liftfd  hackwardi  fr«»m  below. 

Muscles  for  (245.)  The  hand,  consisting  of  the  carpus,  meta- 
fwing  th«  and  phalaiig^  (l4Iows.  in  the  human  subject, 

the  motions  pronalion  and  supination  abo^e  described, 
which  originate  in  the  forearm.  The  tendons  and 
muscles,  therefore,  j>eculiar  to  the  hand  may  be  con- 
sidered apart  from  Uicwe  of  pronalion  and  supination, 
and  arc  usually  divided  into  flexors,  extensors,^  abduc- 
tors, and  adductors.**  The  flexors  and  extensors  of  the 

* la  birds,  two  amwliM  act  sa  flexors,  which  hold  a sctualion 
corrv^sding  to  that  of  pconalors.  This  ihowi  how  much  ioflexion 
and  {wunation  an  eoaaectad,  tba  (attar  Imog  aubstitutrd  for  the 
turowr. 

f To  th««  Barclay  adds  tba  radialia  inSemua,  the  palmaria  lonfptB. 
and  tba  flaior  sublimis,  obaarriag  that  thaaa  only  act  at  the  esnw 
nMBcemaat  of  the  (ronatioo ; ai^  that  thair  power  ta  inrraawd  tha 
more  aceordiag  aa  tha  hand  maintaiaa  a gmtrr  pm-ioua  tendency 
to  sufiination.  Alto  that  the  power  of  the  aublimu  muat  be  further 
inenaaad  in  eawa  » bar*  tha  fingers  are  extanded.  Obaerre  that  tha 
two  iwooators  (lerea  and  quadmtus)  are  pfaaant  is  tha  quadrumtaa 
and  IB  all  caraiTorvua  animals,  but  are  wanting  in  Iba  chiroptara, 
numuantia,  and  aoltduagula. 

f The  first  of  thaaa  three  ads  with  the  greatcft  force  whan  the 
hunocnia  is  inflcctvd,  (t.  c.  has  b««n  drawn  Itackwarda  fmia  below  ;) 
and  the  last  acta  with  th«  greatest  force  whan  tha  carpua  and  thumb 
are  inflected  ikmad,  (i.  a.  towaida  tlx  hollow  of  Iba  band.)  Barclay 
On  HMtcttAn  .VoltM,  p 398. 

^ Barclay  in  /ac.  m.  la  ammala  of  the  dog  and  cat  kind  tha 
siipiaator  lungua  x wantiag.  The  hrerh  b pieacnt.  Both  are 
atieant  io  the  chiraptera,  rooentia,  pachydermata.  rumiaantia,  and 
aoUdtmgula.  Alao  both  aiv  abaant  ia  all  birdi.  (Sab  CoaP4.RanTa 
Awatumy.) 

II  To  are  anbjoiaed  by  Barclay  the  ohiarU  iateraua,  tba  pal- 
laaria  lungut,  tba  pnmator  tere«,  the  radialia  uitaniua,  and  the  finer 
lublimia  11h>M  fire  reuKhn,hc  ohaerrea,  are  flexors  only  to  a aoiAU 
extent,  and  only  at  tba  time  e ben  the  motion  conunrotet,  befure  the 
la^'er  <4  mhlanee  is  abortaoeiL  The  tour  laat  muat  have  thair  puw«r 
a little  increased  when  the  arm  is  placed  in  a itate  of  eupindion, 
and  when,  caniHpMnlly,  the  bkepe  is  aomewhai  relaxed. 

^ Xu  other  but  (he  exteoaor  digtioruin  communis  is  common  to 
Mao  and  all  tha  quadrupeds.  To  rxlend  the  fore  paetem,  tha 
hocM  has  two  dtenseces  proprit  on  the  aida  of  the  extenur  com- 
muuia  They  are  aisiatad  by  a third  axtenaor  between  the  commu- 
nia  and  the  axtenaor  of  (he  paiAem  The  extensor  proprius  ii>dici«>  is 
wanting  Ln  ths  todentia.  rumiaantia  and  solidungula.  The  gCtius 
Telia,  eania,  and  ursa,  and  the  genua  lepua  hava  tbr  extensor  lungus 
poUicia,  hnt  want  (he  extmeor  brevia.  I'ha  ruminantia  and  s«di- 
duagula  have  bcith. 

w*  ‘I'be  short  musdes  of  the  hand  which  prvducc  flexion,  alduc* 


C4xrpuj  take  their  names  from  their  poalUcm  relatively  to  of  Outiina. 
the  lionea  of  the  radiua  and  ulna ; the  radiate*  on  the 
side  nearest  the  thumb;  (be  uinart*  on  the  side  nearest 
the  little  Anger.  The  flexors  lie,  as  their  office  must 
indicate,  on  a line  with  the  palm;  the  extensors  in  a 
line  with  the  back  of  the  band.  Tlte  former,  three  tu 
number,  cume  out  from  their  joint  origin  at  the  inner 
coudyle  (»f  the  humerus;  and  run  dose  together  along 
the  lurearm,  beside  the  aupinator  longus  : irir.  titc  flexor 
radialia,  the  palmaris,  and  the  flexor  ulnaria.  The  ex- 
tensor muscln  also  consist  of  three  : two  on  tlie  eoinc 
side  with  the  thumb,  rir.  the  extensor  carpi  radialis 
)ongior,*and  the  extensor  radtalis  brevior;  and  one  on 
the  same  side  with  the  little  Anger,  via.  the  exlenaor 
ulnaris. 

Fur  the  ^ngert  the  flexors  tfe  the  perforali  and  the 
perfurantes,  called  alao  the  aublimes  and  protundi,  toge- 
ther with  the  flexor  brevta  of  the  thumb.  The  little 
finger  has.  moreover,  an  inflexion  caused  hy  the  flexor 
carpi  already  mentioned.  The  extensors  are  six,  rir. 
three  extensores  pollicts,  one  of  which  extends  the  meta- 
carpal lione  of  the  thumb  ; the  other  two  its  first  and 
second  joints;  fourthly,  the  extensor  digiloruni  com- 
munis: fiflhly,  the  indicator  :t  and  lastly,  the  extensor 
minimi  digiti.  The  opponent  rauade  of  the  thumb  has 
the  important  office  of  applying  the  thumb  with  the 
nicest  precision  to  the  Up  of  any  one  of  the  fingers. 

It  is  to  the  thumb  and  fingers  that  the  remaining 
musdes  called  abductors  and  adductors  belong.  These 
are  antagonists  to  each  other,  aitd  in  the  thumb  are 
found  on  each  side  of  the  flexor  brevis.  The  intero»>sci 
and  lumbricales  are  adductors  of  the  fingers,  assisted 
sometimes  by  the  perforaU  and  perforanles.*  On  the 
other  hand,  when  the  extensor  coinmiinis  is  made  to  act 
on  all  the  fingers,  they  become  a6ducled,  and  are  seen 
to  diverge  like  radii  from  a centre.§ 


tion,  adihidiini,  xiul  oppoMtiof),  ue  sllogetber  wanting  in  the  lower 
animala.  Tbe  muade*  uf  tbr  lower  anuaala  an  genvrally  Wt*  io 
nnmber  than  llwae  of  Man.  Tbe  deftciirncy  U moat  Crcqiivnt 
anottg  the  inferior  ordm  of  MmmmattiL,  aod  etiU  mtirt  in  btoh. 
Muscular  varictice  occur  chwfly  in  tlw  of  loctmoUim. 

Tbroughout  tbe  fcitire  clase  of  birds  tbe  foUowuig  nuuclia  are 
abeeut,  and  may  here  be  mratwoed  logvUier.  The  diapbragm,  r«di 
abdoniois,  pyrainidaleB,  tbe  donol  muscles  of  ths  spine,  aplLtiius, 
bradualis  extemtw,  or  third  bead  uf  the  thcen,  tbe  supiuator  of 
tbe  fomum  or  wing,  and  tborl  louades  of  tbe  nand  and  fingers,  as 
alresMiy  stated ; quadratus  lumborum,  psoas  perms  aiul  magnus, 
iliacus  iatemus,  obturator  extsmus,  arul  exlmsur  longus  puUicis 
pedis. 

* The  peculiar  projection  of  this  imisde  &om  under  the  supinator 
loQgus  may  be  w^l  studied  both  from  the  antique  aud  frutn  the 
Caitooiis  of  Raftaelle. 

f The  uMlicatur  assists  the  extrnsor  commuuU  in  enabling  al 
the  joints  of  the  fiirefiagcr  to  yoiut  at  any  thing.  Hence  ite  name 

f Ueoce  it  happens  that  during  flexioQ,  thu  fliers  can  iwrer 
be  separated  so  widely  sa  during  extemiou.  On  (he  difisrent  ap 
peanuiccs  of  ths  muKies  in  tbe  hand  and  arm  in  Ibe  aebun  of  tqvn 
ing  or  shutting  the  hand,  see  Da  Vind,  Trmii<Uo  dtHa  Pniura, 
cap.  176.  The  adiuo  of  tbe  flexucs  in  bendiug  tbe  fingers  giws 
an  enlarged  appeanuxe  to  the  wrist,  observable  iu  tbe  left  band  ol 
Ibe  Anllo  ana  tlw  ri|^  hand  of  tbs  Gladiator. 

4 The  thumb  io  tlw  simus  i<4  small,  short,  and  weak ; (be  other 
fiagtrt  are  eloagated  aud  slender.  Other  aoimala  which  have 
fingers  suAdenUy  long  a»I  movable  fur  Seising  and  grasping 
ubjccts,  are  oLligeil,  from  wnut  uf  a separate  thumb,  to  bold  (hem  by 
means  of  the  two  forepaw* ; as  the  squirrel,  rat,  opoesnm,  he ; those, 
moreover,  which  are  ohli  ahS  to  rest  their  body  uo  the  (oivfeet,  ao 
the  dog  and  cat,  can  only  hold  ulgt-cta  by  fixing  them  bvtwtwo  tbe 
pew  aod  the  ground.  Lutly.  such  aa  haie  the  fingers  united  by 
tbe  intcguinenls,  or  cncloied  iu  bouf*,  luee  all  powrr  <»f  prebetuiion. 
We  stlrise  every  artist  who  love*  truth  of  outline  to  attend  a tlissec- 
tioD  of  tbe  human  arm  and  hand,  as  well  as  u£  tbe  parts  aealuguue 
in  the  furesrra,  daws,  hoofs,  paws,  &c.  of  aoimals  gvnersUy.  He 
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Piiatug.  (246.)  Thb  HBntoN  or  rne  aboomi:n  wa<i,  lastly,  to 
v^’'  come  Mttdtr  notice.  For  ils  posterior  boundaries  in  the 
human  subject  we  proposed  the  five  lower  dorsal  and 
the  fit*e  lumbar  vertebra*,*  increasing:  in  breadth  and 
thickness  aa  they  descend,  and  res(in|(  on  the  os  sacrum 
as  a column  upoti  its  base  ; from  which  are  stretched  to 
the  right  and  left  the  strong  bony  arches  of  the  ilium,  one 
to  the  top  of  each  femur.  Five  ribs,  called  false  ribs, 
protect  each  side,t  while  a third  arch  of  bone  in  front  (the 
ossa  pubis)  joining  tl»e  other  twp  lateral  or  iliac  arches, 
and  bwlow  it  the  two  angularbones  (ossa  ischii)  on  which 
the  figure  rests  when  sitting, complete  the  abdominal  out* 
line  of  the  skeleton.  In  fiont  and  at  the  sides  this  out* 
line  ia  filled  up  with  the  abdominal  muscles  and  viscera. 
The  bones  throughout  this  region  that  chiefly  deserxe 
Rtfpooef  artist’s  attention  are,  I.  The  bones  of  the  spinal 
^«bdo-  column  j\ist  alluded  to.  IJke  the  vertebrae  of  the  neck 
ii>rn.  this  bony  chain  of  the  loins  is  formed  for  gradually 
lu  bgow.  bending  itself  into  a great  variety  of  curves. t 2.  The 

will  fisd,  indeed,  rsspcetini;  m»t/t  lurias,  (bnebons,  sad  rrlstive 
tNMUUuns  throuf^houl  the  nusciiUr  scoaony,  that  oo«  hour  in  tiw 
wiMctiiig  ronm  will  sotnelimi:*  rsjiLun  mure  than  he  could  Imni 
from  a year  uf  study  ameng  folios  ^ careful  description  and  mo«t 
elaborate  eammeat  Reapeeting  the  muacles  of  the  ntanan  farrarm, 
we  only  obtorve,  ia  coocluidan,  that  they  arc  arrer  strongly  marited, 
utUcM  the  hand  b engaged  in  graspsug  with  fores  aor  object. 

* The  lumbar  Tcrtebm  vary  ron«>'lt(rably  in  tiumm.  The  elw 
haat  has  ooir  three  ] the  camel  seven  ; the  hrirw;  has  »ix,  the  sas 
ee ; amlva  uvo  gvoerally  six.  bat  susaetimee  only  fite.  Must 
Quadrupeds  have  the  tcoween  of  these  veiletrw  turned  forwards ; in 
the  ape  they  are  in  tlieir  ordinary  poiirioB  turned  upwards.  The 
tracsTcnw  procasacs  are  mmarkaUy  Urge  in  many  nnMwaiirM,  aa 
also  in  the  oare.  Blumenberlt*i  by  Lanrvace.  p.  41.  In 

birda,  that  part  of  the  spine  which  belongs  to  the  trunk  is  short  and 
rigid,  and  has  no  true  lumbar  vrrtvtioe.  /M.  p.  Al. 

f The  paita  of  the  body  which  contain  the  principal  utgam  for 
respiration  and  cimiUtion  are  placed  in  the  dwat,  struogly  guarded 
by  tlw  up|>rr  ribs,  by  tbe  steroum,  aud  upfier  ilunial  vertebtw.  But 
the  parts  placed  below  (or  in  quadrupetle  these,  and  com* 

posad  of  Uw  abdomea.  the  visesra,  and  loina,  have  no  tony  enclo* 
sure : and  are  undefewled,  except  on  one  side  inwards  the  backbone, 
by  other  nba,  termed  false  riht,  (of  these  the  horw  baa  ten,)  which 
l^e  the  same  4tiicctii>n  os  the  true,  but  become  sliurter  as  they 
approach  the  loint.  A rvasou  for  this  arrangement  a|>pean  to  Iw, 
l^t  the  fbacHone  of  the  bowels  and  abdominal  parts  will  be  per* 
furroed  mole  ftvely  without  this  external  guard  ; but  chiefly,  that 
greater  room  and  play  may  be  allowed  for  motion  throughout  the 
various  turnings  and  bendings  necemaxy  to  balance  the  real  of  the 
(loily,  os  sustAin  H in  the  eamest  arwl  most  cooveuient  nositkio.  The 
want  of  motion  in  the  1«ck  of  birds  (their  dorsal  vertema  hare  the 
spinous  and  rrm  the  trsnsTCrae  pnmasvs  often  aochylosed)  is  com* 
pmsated  by  a larger  mualier,  ai^  hy  greater  mobility  of  rertciini 
m the  neck.  Of  these  latter,  to  quote  a few  iiirfaiicea,  the  raven 
has  twelve,  the  cock  thirteen,  the  oetrich  eighteen,  the  atork  nine- 
teen, anil  the  swan  hreDiy*thre«.  Four  or  fira  of  the  upper  cervical 
v'ertelew  only  hare  power  to  bend  forwanis,  while  the  lower  tinea 
am  conliofd  to  flexion  backwarda.  Thia  eausea  tbs  doubts  curra* 
ture  mtembling  the  hdtigr  S in  the  treck  of  a bird.  The  great  mo* 
IHIity  of  the  neck  enablea  birds  to  touch  every  point  of  their  own 
body  with  the  bill,  and  thus  supply  the  want  of  a feelicnaile  faculty 
ia  their  upper  limbs.  In  nroportioo  as  their  neck  is  movable  thetr 
spine  or  b^kbooe  will  be  found  consolidated.  StesdirMss  ia  thus 
given  to  the  trunk  ia  the  violent  exertUm  reqiiirvd  for  flying.  Birda 
which  do  not  fly,  aa  the  netrich  and  tba  caaaowary,  hare  a movable 
apinal  cohima 

{ Each  of  the  twvnty*foii7  hones  of  the  spine  from  the  hunau 
coccyx  upwards  to  the  occipol  is  attached  to  its  neighbour  by  means 
of  four  prejcctii^  parte  ; two  at  ds  upper,  and  two  at  its  lower  side, 
called  tM  oupvrior  and  inferior  oblique  ptuceiaes.  Tbe  fhrmrr  two 
act  aa  aupports  (or  tlie  two  ■itnilar  pR^ectioas  in  the  next  rertabra 
above,  live  two  Utter  real  upon  or  overlap  the  two  adjacent  pro* 
jvctkms  in  thr  next  vwtrbm  beneath  than.  Bcawlee  this  mode  of 
union  these  voleline  ore  hrld  together  by  strong  hgamenta  extend* 
ing  in  great  variety  orvt  the  pa^  where  the  vertebtw  are  contigu* 
oue ; not  binding  them  so  tightly  aa  to  prevent  ran  moiwn.  but 
preserving  thcwi  f:om  separation,  except  bv  nich  force  aa  would 
ucnk  tbe  bone  itsrlf.  The  rounded  part  of  tne  cokunn,  wbwb  tica 


pelvis,  so  culled  from  some  resemblance  to  a basin.*  Of  Outline. 
It  comprises  the  several  bones  already  named  which 
are  partly  cemented  into  one,t  c«.  the  os  sacrum.^ 
the  o-vsa  ilium,  the  ossa  pubis,  and  the  ossa  ischii.§  3. 


next  the  interior  of  the  thorax  aad  abdonwn  b caUwl  tbe  body  uf 
the  vertebra.  Each  vertrlira,  bewdrs  its  body  or  ring  of  booo  and 
the  pRijwliog  |iarts  aircwly  niculiuned,  which  unite  it  with  its 
ueignbuura,  has  other  ptujvdions  also  to  which  mioclea  are  at* 
lathed  turning  th*  vertebr*  to  the  right  or  Irf^  Iwckwardi.  for- 
wards, or  Utetally.  'rbtae  hara  the  name  of  procrues.  Those 
behind  down  the  middle  uf  tikv  spine  are  called  spinuus  procvmea. 
Those  on  each  side  are  called  the  transverM  proewowa.  The  course 
of  the  spinous  prornaea  u murvi  or  Uw  ilibtiuctly  viiible  in  the 
living  ribject  Bccording  to  the  bendings  of  the  back.  To  steady 
lha  Iwck  in  Itendiog  u the  uae  of  the  ligniwents  that  were  meii- 
tsunad.  “ The  vcrtebim,*’  says  Paley,  “ by  means  of  their  pro 
cemea  and  projections,  and  of  the  artictiLstkma  which  suma  of 
them  form  ariih  one  another  at  their  rxttvmities,  are  so  lock^  ia 
and  confined,  os  to  maintaia.  b whal  arv  called  the  bodies,  ut  broul 
surfaces  of  the  bones,  the  idative  iiuaitiiTn  nearly  unslictvd,  and  tu 
throw  the  ebanga  and  tbe  preesure  |icoduced  hy  flexion,  a]m>wt  en* 
tirdy  upen  the  iulerrming  carliUgwa,  tl»e  sfiringinem  and  yseldiug 
nature  «>f  wbete  substaixk!  admits  of  all  tbe  iDutiim  which  nvcvw' 
aary  to  be  performed  upon  them  without  any  chasm  being  produced 
by  a ftrparatkm  of  the  |«rta.  I say,  of  all  the  molkm  iHiich  u ne* 
maaary ; for  althwigh  we  bead  our  backs  to  every  degree  almost 
of  inclination,  tbe  mutiun  of  each  vvrtebra  b very  inA  ; sneb  ia 
the  advantage  which  we  receive  fhm  tbe  chain  being  rnmpnesd  of 
ao  many  liau ; the  ^ne  of  so  many  btmes.  Had  it  consisted  of 
three  or  four  bones  only,  in  NtiMling  the  l>ody  the  spanal  mamw 
must  have  been  tmnsrd  at  every  augle.  The  reader  need  not 
told  that  these  intervening  cartilages  are  gnatWa ; and  he  may  see 
them  in  petfeclMNl  in  a loin  of  vmL  Their  form  alau  favours  Ihe 
tame  inteotion.  They  are  thicker  befoiv  than  behind ; so  that 
when  we  stoop  fbrwanl,  the  ciwnpreaaihlc  substance  of  the  cartilage 
yielding  in  its  thicker  and  anterior  part  to  the  force  which  sqneetes 
It,  bnngs  the  surfaces  of  Ihe  adjammg  vertebne  nearer  lo  the  being 
parallel  with  one  another  than  they  were  before,  instead  of  ioczea»* 
lug  the  mclinaiiao  of  their  planea,  which  must  have  octaMoned  a 
fissure  Of  opening  lictween  them.”  Paley,  A'atmra/  TAm^y,  hvu. 
l(k>7.  p.  110.  A new  edition  of  thisWorkb  prombed  under  tbe 
scivDiific  and  indefatigable  anapieea  of  Lord  Brougham. 

* Blumenbach  obaerres  that  **  no  animal  1>ut  Man  has  properly  a 
iielvta,  because  to  no  instaoM  here  the  bones  of  this  port  ml  basin* 
lilte  appearance  when  united,  which  belongs  to  the  human  subject 
Ja  the  clephanl,  horse,  Ac.  the  length  of  the  symphysb  pubis  de- 
tracts from  the  reeemblaoce  to  a Ima.”  Perhaps  the  must  gene- 
rally  applicabb  illustration  for  this  part  uf  the  aiiunal  stnichire  may 
l«  maikt  hy  regarding  it  ae  the  luwer  or  hinder  portion  of  a Iwd* 
whnded  or  fvurwhecfed  carriage.  And  in  thb  vehicle  tbs  wqigfai 
tu  be  susUioed  u diher  plao^  upoo  and  within  it  oa  in  the  case  ot' 
Man  : or  is  suspended  frura  it  as  m the  case  of  birda  and  quadn^ 
peds.  The  pelvic  eaaeda,  or  nirma  on  which  the  human  tnmk  is 
poised  and  in  which  it  b earned,  may  be  aakl  to  move  upon  two 
wheeb  tbe  spokes  of  which  answer  to  the  peculiar  poailian  and  rota- 
tory movements  of  tbe  femora.  Tbe  quadruped,  on  Ihe  other  Kami, 
may  be  sard  to  form  a pUnstrom,  having  four  wheels.  But  then 
this  wamn  (to  make  the  cowiparuon  a propu  one)  must  out  have 
the  load  placed  within  it  or  upon  it,  but  must  be  that  kind  of  ma. 
Chios  uaed  very  commonly  for  moving  henry  hrami  or  logs  of  timber 
which  are  suspended  from  a huruooUl  pule  as  from  a s|tute.  This 
suspensioa  occurs  also  among  bards  when  they  stand  or  walk,  except 
that  their  bodies  may  be  said  to  hang  from  a pole  or  tpee  which 
rests  t^n  two  whoeb  only.  See  bad  note  lo  Art.  tM.*!. 

f Tne  oe  snerum  and  ona  ilium  are  not  altogether  anchylosed,  ex* 
cvpt  in  very  old  subjecta ; genemlly,  they  are  united  by  articulations 
and  cartilages,  lo  oirda  this  ossa  ilium  eartcad  upwanu  te  Ihe  region 
of  the  tkerax. 

I The  oa  coccygb  U prolonged,  so  aa  to  fcrm  the  tail  of  quadio* 
prds ; and  consuta  therefore,  in  many  casea,  uf  a great  number  of 
wrtebrw.  Bluincobnch,  p.  44. 

^ The  two  last-named  pairs  do  not  show  themselvei  penmioenliy 
from  under  their  muscles  to  as  to  be  tvmarkablc  in  the  life.  But 
the  os  «acnini  b important  as  coQtaroing  and  raarkiag  in  most 
animals  the  extreme  intenectioa  of  the  mesial  {dnoe,  ( Art  234,) 
and  sIm  tlie  extneme  point  at  Ihe  bottom  of  the  back.  The  ma*k* 
inga,  tuu,  of  the  upper  parts  in  the  arches  of  the  oeea  illi,  showing 
the  cmirM  of  what  w called  Foupart's  or  Fallout's  ligament,  are 
datiDctly  vbibb  in  the  hmnan  sucjcct,  aa  also  in  quadrupeds ; near 
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P4us<>ag.  The  o»  coccypi*,  which  though  of  smail  imjwjrtance 
to  the  artii^t  in  the  human  subject,  is  in  Unvrr  animuU 
and  in  qiiadnipeds  actively  conspicuous.  It  contaian 
the  tail,  one  of  the  most  characteristic  features  for  animat 
expression,  consisting  of  more  or  vertebne.  with 
various  degrees  of  .strength  and  mobility,  acconling  to 
the  wants  and  habits  of  the  animal.*  4.  The  support* 
ing  limbs  in  the  abdominal  region  comprise  the  hinder 
legs  of  quadrupeds : and  in  Man  the  inffriar  fxtrntiitiet. 
80  called  to  distinguish  them  from  the  two  other  limbs 
appended  to  the  thorax,  and  called  the  *t/«eriof  cztrc- 
imtitM.  Betwetm  these  two  thoracic  limns  and  those 
two  supporters  of  the  abdomen  there  are  sereral  points 
of  analogy.  Each  superior  extremity  consist*  of  four 
parts ; each  inferior  ^so  of  four  that  correspond  to 
them.  First  the  hall  and  socket  joint  of  the  shmildcr 
(at  the  union  of  the  clavicle  and  scapula)  answers  to  the 
bull  and  socket  joint  of  the  round  head  of  the  femur, 
(at  the  junction  of  the  os  pubis  with  the  os  ilium,)  only 
that  the  Utter  socket,  call^  the  acetabulum, t is  deeper 
and  larger  than  the  glenoid  socket  or  cavity.  Again, 
the  humerus  with  its  hiuge-joint  at  Uie  elbow,  answers 
to  the  femur«  with  its  hinge*joiiit  at  tiic  knee.  Thirdly, 


the  croup,  fur  example,  of  a hors.,  m ox,  the  »]iine*  uf  Um  oms 
jIU  «!&□«!  up  «iQ  each  iiiW  of  the  hinder  extr  .-inity  of  the  backbone. 

* The  tail  in  nuunmali*  connt.t«  of  a •rhes  of  Tcrtebna,  being  a 
ntotongalion  of  ihc  o<  coccygia  ■nccesnrdy  dccrcaaiQg  and  moved 
by  no  Icaa  than  eight  pnira  uf  musclct,  of  which  tb«  actioo  ia  ihnn^ 
fobl ; un«  Cur  esteiMluig  and  elevating  tlie  tad ) a aecood  f«v  io- 
flertmg  or  depreaaitig  it ; and  a third  hy  which  it  heati  or  Uabet 
tbc  lUlM  of  the  aoimat,  ThrM  motionv  in  surcearioo  or  combtaa* 
aatioD  fonn  othan  marc  complrx  ; *o  that  the  tail  nay  be  tviated 
on  its  axi«,  or  tnrord  in  a tiixral  direction. 

I “ The  joint  at  the  shoulder  cmnpanrd  w ith  Uw^int  at  the  htp, 
though  both  are  ball  and  socket  jouilsvdiacuvejs  a differcece  io  tbeir 
form  aad  pn>]>oTtions  well  Muted  to  the  difTrivot  offices  which  th« 
limln  have  to  execute.  The  rup  or  socket  at  the  shoulder  at  much 
shallower  and  Sattrr  than  it  ia  at  the  hip,  and  ia  also  in  part  fonned 
of  cartilage  set  round  the  lop  uf  the  cup.  The  socket  into  which 
the  head  of  the  thigh-bone  is  interle^l,  ia  deeper  and  m ut«  of  mors 
■olid  materials.  •greea  with  the  duties  aasirnad  to  each  part. 

The  arm  is  an  instrument  r»f  motion  pnncinally,  if  nut  solely. 
Accordingly,  the  shalluwDms  of  tlie  socket  at  toe  shoulder,  and  the 
yietdingnsss  of  the  cartilaginous  substance  with  which  its  edge  is 
set  round,  and  which,  io  uct,  compotes  a considerable  part  of  its 
concavity,  are  excellently  adapted  for  the  allowaoca  of  a free  motion 
aad  a wide  range.  buLh  which  the  arm  requires.  Whereas,  the 
lower  limb  fortnmg  a part  of  the  cotuiun  of  the  body,  as  well  as  la 
be  the  means  of  its  locomotion,  firmness  was  to  be  contiilled  a*  well 
as  action.  With  a capacity  fur  motion  ia  all  directions,  indeed,  as 
at  the  shoulder,  but  not  in  any  directioo  to  the  sams  extent  as  in 
the  arm,  was  to  be  united  stability  or  rcsislanre  to  dislocation. 
Hence  (he  dec(«r  excavalion  of  tbs  socket,  and  the  presence  of  a 
le^s  promrtion  of  cartilage  upon  the  edge.*'— Paley,  rimttmt  7hco> 
Aj^p.  ri6. 

The  length  of  the  neck  in  birtla  increases  generally  in  {woportion 
fa  that  of  (he  tegs,  but  in  a much  gmtrr  nrc^iortion  among  aquatic 
birds,  since  they  have  to  seek  tbeir  fimd  briow  the  surface  of  the 
water  in  which  they  swim.  The  number  of  cervical  links  or  verte* 
brw  of  the  neck  varin  from  ten  to  twenty-three.  Tliat  of  (he  dor- 
sal from  seven  to  eleven.  From  hence  Uwy  are  consolidated  into 
one  p*ece  with  the  us  inounainatum.  The  tail  has  from  wren  to 
nine  lueces. 

I The  femur  of  the  other  mamrealu  fuUows,  in  Us  getwral  figure 
and  parts,  the  type  of  that  of  the  huatan  frame.  But  it  is  not  archvd 
as  in  the  human  subject : it  |K>«3Wssrs  scarcely  any  neck,  anri  the 
great  trochanter  ascends  beyond  the  head  of  the  bme.  The  femur 
ig  inost  quadrupeds  is  much  shorter  than  the  tibia,  and  hence  it 
hardly  prnjcda  from  the  abdomen.  In  some  few,  as  the  bear,  the 
femur  is  longer;  aUo  in  some  apes,  ris.  the  ourang^mtoiig.  in 
whkh,  as  in  several  uther  n]ies  and  babooiw,  (he  hones  of  (hw  arm 
and  foreann  are  surprisingly  longer  tlian  thoee  of  the  thigh  and 
leg-  fkwne,  as  (he  elephant,  have  no  ligameotum  (»«»,  coii'W- 
^rndy  dun  is  no  impression  made  on  the  bead  of  the  thigh  Iniae. 
The  length  of  the  femur  dci<*:M\s  on  that  uf  tbc  metatarsus,  and 


the  part  enmpofted  of  the  radiiia  and  ulna  of  the  fore-  OfOutlinft 
arm  anawrr*  (n  the  tibia  and  Abula  of  tlie  leg;  ;*  and 
fourthly,  the  carpus,  metacarpus,  and  phalanges  of  the 
frnger>  answer  to  the  tarsus,  metatarsus, t and  pha- 
lange* of  the  toea  { 

(247.)  We  now  proceed  as  before,  according  to  what  Points, 
wan  suggested  in  Art.  220.  to  devise  for  (l»e  region 
the  abilomen  certain  tmofinory  ywirifjt,  frnr*.  or  ;?/a«cs 
for  determining  the  relative  position  of  the  hones,  as  thru  |h»p- 
seen  from  any  point  of  view.  There  are.  in  the  human  tiua. 
pelvis,  three  fixed  points,  which  being  joined  by  three 
straight  lines  will  always  form  a triangle,  the  plane  of 
which  having  a known  or  determinate  indinalion  either 
to  the  horizontal  or  any  other  plane  is  easily  found. 

bean  on  invrnw  raUo  to  tW  length  uf  that  part.  Biumenhach, 

.tiaawof,  p.  53.  The  fnuur  uf  Uiidi  is  provided  with  uuc  trucliaotvr 
only. 

* The  pccfic*  want  th«  filmla  imivmally.  In  some  simiw  tlw 
leg  and  fnmum  exened  the  thigh  and  ann.  In  other  animals,  al- 
tbutigh  (lure  arc  Mine  varieiiea.  the  leg  is  gvnrrolly  luagvr  than 
the  thigh.  The  fibuU  t>  twbiod  tlw  tibia  ifl  many  animals,  as  the 
dog  and  the  rodeniia  It  is  ruoaolidatcd  to  that  btiiw  at  its  Wwvf  wnd. 
in  tho  mole  and  in  the  rot.  It  rxi«ts  only  as  a small  styluxi  hune 
in  the  horsr,  and  becomes  in  on  old  aminal  oochyluecd  to  the  tilMa. 

UtJ. 

In  the  rhinoceros,  elephant,  and  hog,  the  fibvl*  is  flAttcnol  ai>d 
united  to  the  whole  lcn||^h  of  the  Ubio.  lu  rumiuont  animals,  its 
place  is  sup^Jied  In-  a small  rscreKence  of  buu«  on  the  outer  margin 
of  the  aeliagulus  bchnv  the  tibia,  and  forming  the  external  or  fibti* 

Lax  ankle. 

I The  os  calcia  in  tlw  rwdca/«,  stands  uut  eunstderably  back- 
wards. The  ot  scaidnides,  conaistiag  uf  two  |>art».  fitmw  a luU-rdt* 
on  the  sole.  The  scaphoid  of  the  hog  is  assistcl  by  Uirve  cuneifuna 
lionea,  and  beaealh  the  first  the  milimmt  of  a great  toe.  Th«»e 
tnirml«  hsvc  sll  tbt  saRW  DumbcT  of  toea  as  of  nsrtstaiul  liooes. 

In  (lie  rawtera/ifl  the  ue  cuboidcs  and  os  scliaphutdes  are  distinct 
bones  only  in  the  camel ; in  all  other  rummouts  Owy  are  uiuled  in 
one.  In  the  taMmnfftJa,  tlw  scaphoid  and  culviid  are  wperatc. 

The  tarsus  of  the  bone  is  composea  of  six  bones,  in  commuit  lan- 
guage called  the  Aori, 

The  fibula,  ia  birds,  forms  a thin  slip  oitheriiig  to  the  tiliiia  os 
far  down  as  tho  midiUe  of  (he  latter.  The  latte*,  at  ils  tarsal  extre- 
mity, (rrnunates  m two  condyles  with  a tmllvy-shapcd  grome  be- 
tween them.  Attached  to  it,  in  place  of  (hr  torsua  and  cnrtatorKus, 
stands  a siiigle  bone  of  romsdermllc  length,  and  having  three  pres- 
cesses,  to  which  are  attached  the  bunet  uf  the  three  aiilenuf  tiies, 
with  a marginal  attachment  fur  the  booe  of  the  great  toe.  The 
melatarsal  of  the  ustrich  b confined  to  only  two  prncesars.  that 
being  the  number  of  toes  in  that  bird.  An  cxcTescrnre  nf  homy 
matter.  amuDOalr  calM  the  apur.  is  attached  above  the  great  toe  to 
the  mciatanwl  of  Mvetal  gaUinoceutia  birdo. 

In  ths  ruminanlu  and  aolidungula  three  metatarsal  bones  are 
united  into  a singlt  ont,  called  the  cannon  bone-  The  structure 
of  the  metotamu,  os  that  of  the  horse,  is  the  Mine  with  the  stme- 
ture  of  the  metacarpus.  In  the  pochydciitiata,  as  the  pig  snd  ele- 
phant, the  metatarsal  bones,  where  they  join  the  famis,  liavr  a fta: 
surface,  and  at  therr  other  extremity  a round  tubercle  with  a |wumi- 
iMDt  line  below  in  the  middle  of  booe.  TIh  clqihaul  has  fiva 
perfect  toes  ; the  hog  fuur.  Rnminautia  have  two  perfect  toes  upon 
one  roetalarsal  boou ; and  two  Rmnll  tor*  attached  Iwhind  its  base. 

The  sobduiigultt  have  one  perJi*ct  Uie  and  two  imperfirct.  which  are 
reduced  to  a angle  styloid  bone  ; they  are  diiitmgiushed  by  sup- 
porting thefnselvei  io  walking  only  upon  tlie  last  |ihalaax  to  which 
the  hoof,  analogous  to  the  human  nail,  is  affixed  Tlie  only  psDt  of 
the  foot  in  the  mmiaantia  and  w>liduiiguU  which  is  applied  to  lbs 
grouml,  is  that  ungninol  phalanx.  In  other  oiuoials,  os  the  ilog 
and  the  cat,  the  b^y  ia  supported  upon  all  the  phalanges  uf  lb« 
tuM.  Tlie  rIoagaiUm  of  the  melatarsua  removes  tlie  os  cakis  of 
tlie  hmae  and  niminaotia  at  such  a diitano*  froai  the  U«  (list  it  is 
jdaced  midway  between  the  trunk  and  hoof. 

J Three  podliaos  at  the  up;wr  |«art  of  the  femur  require  caref^ 
atteniion;  that  of  its  round  heaii  already  mentiunrd  on  which  it 
turns  ; and  tliat  uf  two  prumiuenres  for  the  attachment  of  iinpurtont 
muscles,  e«s.  the  greater  and  the  ksw  (lochonter,  with  a fu«s  or 
groove  oituated  posteriorly  between  them.  The  marking  of  the 
{lateLia  at  the  knee  ami  of  the  crural  extremities  at  the  oukU.’s  on» 
cofitpiouHis;  also  the  ot  calcis  and  astragalus  together  with  the 
orclios  of  the  fuot. 
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Paiatin^.  (All.  209.)  By  Uie  term  fixed  » meant  that  notwilh* 
Standing  any  change  in  the  poHilion  of  the  bndy,  they 
never  in  one  and  the  same  subject  change  their  distance 
Saaal  hvim  each  other.  The  three  fixeti  points  of  the  pelvis 
{VMQt.  which  we  conceive  most  generally  available  to  the 
Aw'abuJM  draughUinian  arc  what  wc  will  term  the  *acral  point 
and  the  two  oecta^u/ar  points.  The  sacral  is  a point  in 
the  sacrum  under  the  centre  of  the  lowest  vertebra  of 
the  back.  The  right  and  IcA  acetabular  points  are 
close  to  the  centres  of  motion  within  the  rlglit  and  Idl 
acetabula.  The  sides  of  this  triangle  may  be  further 
considered  as  containing  or  measuring  the  spans  of  the 
three  arches  into  which  we  divided  the  pelvis.  (Art  246.) 
L«nMof  ihe  We  will  denominate  therefore  the  three  lines  that  make 
iJie  triajigle— the  line  of  the  right  iliac  arch;  the  line 
of  the  leA  iliac  ardi ; and  the  acetabular  line,*  or  line 
of  the  pubic  arch.  For  example,  in  the  triangle  A B C« 
(plate  iii.  fig.  16,)  the  point  B is  the  sacral  point ; A 
the  right  acetabular,  C the  IcA  acetabular  point;  AC 
the  acetabular  line  ; R A the  line  of  the  right  iliac  arch ; 
B C the  line  of  the  left  iliac  arch. 

&»cr«*puhic  ('249.)  A straight  line  B D from  the  sacral  point  B to 
iioe.m.(h«  die  centre  D ufthe  acetabular  line  is  the  sacro*pubic  line. 
dHwdMr  " figure  is  erect,  balanced  equally  on  both  legs, 

ofthewe^c  **  nearly  perpendicular  to  the  horizon.  It  is 

inttvle  the  line  of  intersection  of  the  mesial  plane  of  the  pelvis 
Mriththeiae.  with  the  plane  of  the  pelvic  triangle  ABC;  in  the  same 
•ul  ]iLaoe.  manner  as  the  sterno-dorsal  line  (Art.  224)  is  the  line 
ot‘  intersection  for  the  mesial  plane  of  tlie  thorax  with 
the  supercostal  plane ; nr,  as  in  the  region  of  the  head, 
(Art.  226.)  the  head's  axis  is  the  intersection  of  the 
mesial  and  coronal  planes,  and  the  occipital  line  the  in« 
tersection  of  the  mesial  plane  with  the  maxillary  plane. t 
(249.)  The  position  of  the  liinba  in  the  atKlominnl 
region  may  be  ascertained  in  the  same  manner  as  that 
ot'  the  humerus  and  forearm,  (Art.  23S.)  and  with  less 


difficulty,  because  the  points  A andC  (plate  iii.  fig.  17,) 
are  fixcti ; (Art.  247  ;)  wherea.s  the  points  of  the 
sliuulders  must  continually  change  their  relative  position 
according  to  the  motions  of  each  clavicle.  A line  from 
eitl^r  of  the  acetabular  points  A or  C to  a point  between 
the  condyles  of  the  lemur,  may  be  called  the  line  of  the 
FetDoro]  femur,  or  the  frmorat  line.  Again,  from  between  the 

haa.  condyles  of  (he  femur  a line  to  the  top  of  the  astragalus, 

where  the  latter  alTorcIs  a pedestal  to  the  column  of  the 
Cnirtlliue.  tibia,  may  be  called  the  line  of  the  leg,  or  ervrat  linc.t 


* The  leO)cth  of  the  acrtaWlar  line,  or  distance  between  Uie  ace* 
tabular  puintst,  U gnsot«  in  (h«  female. 

t Thrae  lines,  the  axis  of  the  head,  the  occiistol  Uae,  the  Wemo* 
dorsal,  and  the  eaeto.pubic  come  under  the  Keiwral  terms  of  mttinl 
A«k«  «f  intrrtrcUon.  They  ore  in  (very  cote  the  intersection  of  two 
planes  at  rittht  angles  with  each  other.  The  mesial  plane,  therefore, 
and  the  plane:  of  the  pehric  tnongls  will  always  intersect  each  other 
at  rijrh*  sn^rles,  just  os  the  curonal  and  maxiUory  (Art.  7S6)  and 
superccHts)  ploM  ore  always  at  right  ongfet  with  the  reepeetire 
mesial  plnncs  of  the  head  thorax. 

* Allowance,  in  all  coses,  must  be  mode  for  the  diSrrvnt  degrees 
of  cumfeessiua  in  ibe  cirtilages  at  the  joints  of  any  limb,  nr  at  the 
atticul^ions  of  tl>e  reveral  boors.  In  proportion  os  the  csitilogiiwus 
spring  whkh  dtvMles  aay  two  bcmei  is  comptesssd,  their  Isn^b  will 
he  diniuushed.  This  cucnprvasiUtjty  is  i^water  oflcr  fetigur,  or  m 
ftkknrss,  than  when  the  powers  ufauimal  life  ore  vigorous  and  fresh. 
Thus  men  ore  toller  when  they  rise  after  sleep  than  if  measured  after 
a day’s  latxKur,  when  the  eloslKity  of  the  cwhloges  has  bsen  reduced. 
.Another  yet  more  rnnarkabl*  variation  in  the  length  of  the  limbs, 
and  cuns«'4U<>i)tly  in  the  lines  of  the  humerus,  fotvarm,  and  hand, 
os  well  os  in  the  femoral,  crural,  and  metatarsal  intervals,  arises  from 
the  nature  and  form  of  the  joints  tbemsrh  es.  A hioge*joint,  when 
it  bends,  m'lst  leave,  tio  the  side  opposite  that  towards  which  it  bends, 
a gneaier  or  less  s|wce  j greater  is  tbs  angle  becermes  more  ocole, 

VOL.  V. 


.'i49 

From  the  supporting  point  at  the  tower  extremity  of  the  Of  Outlina. 
crural  liiK%  another  Hue  (in  the  human  foot)  may  be 
drawn  to  wliat,  in  common  speech,  is  called  the  ball  of 
the  great  toe ; but  is,  in  fact,  the  junction  of  the  meta- 
carpal of  that  toe  with  its  first  phalanx.  This  line  will 
be  in  the  direction  of  one  of  the  arches  formed  by  the 
bones  of  the  tarsus  fur  supporting  the  human  bfxly : Lins  of  t!is 
this  line  therefore  may  be  termed  the  line  of  the  inner  'nner  and 
arch  of  the  foot.  Anotlker  arch  extends  also  from  the  heel 
to  where  the  metatarsal  of  the  little  toe  joins  the  tarsus.* 

(250.)  The  molionM  of  scAicA  the  bones  in  the  region  Motions  of 
of  tlic  abdomen  are  capable  come  next  under  consider-  bones  in  the 
atiou.  The  motions  of  the  bottom  of  the  back,  or  lum-  »*g»Dofibe 
bar  vertebrae,  are  various;  and  its  curves,  like  those  *W«dso. 
the  neck,  are  by  no  means  easily  ascertainable  for  the 
pencil.  The  position  of  the  pelvis  relatively  to  the  rest 
of  the  animat  frame  is  the  more  difficult  to  determine  in 
proportion  to  the  mobility  of  the  lumbar  vertcbrs.t 
(261.)  Tile  motion  of  tlie  femur^  resembles  that  of 


oml  Ie«i  os  thg  angle  enlarges.  Of  thii  any  person  may  be  mode 
sensible  who  can  open  or  shut  a door,  or  swing  a Uruce  it 

happens  tliot  the  length  of  such  limbs  os  have  hinge-jnmlii  U shorter 
wh«n  they  ate  exteoded  than  when  they  arc  benL  Of  the  human 
arm  Da  \'inci  rvck>>ns  that  it  loses  or  gains  oneeighih  in  its  length 
according  os  it  is  stretched  out  or  drawn  in  by  mfhnion.  Also  in 
the  foot,  that  part  colled  the  instep,  or  the  mtenral  between  the  great 
toe  and  tlie  tiUa,  feosem  u the  tibia  rolls  forward  ou  the  astragalus 
by  the  action  of  llw  tibialis  ontiais  muscle  ; on  the  other  lionu,  the 
interval  hacrenses  when  the  heel  is  raised,  and  the  oe  calcit  mokes 
with  the  tftna  an  ocuter  angle.  l>a  VTnei,  TrstMo  deiUt 
C.  174,  and  e.  U7. 

* Suppose  the  sole  of  the  foot  planted  firmly  on  the  grmind  ; I K 
CpUte  ill.  fig.  17.)  will  be  the  place  of  the  us  colcis,  K H will  he  the 
Kne  of  the  ineide  arch  the  fuat,  and  the  line  I G will  bhuw  the 
direction  of  the  supporting  arch  under  the  malleolus  extemus,  or 
miter  ankle,  extending  from  1,  under  the  os  calcn,  to  G (the  junc- 
tion of  G L,  The  metatarsal  of  the  little  toe  with  the  tarsus;)  t G, 
therefore,  may  be  termed  the  line  of  the  outer  orth  of  the  feot : 
under  G H ia  a third  arch  su]»|>urt«d  on  the  side  of  L H by  all  tlie 
toes.  When  the  figure  Stands  on  tiptoe,  the  metatarsals  akmg  the 
line  LH  form  five  hinges,  on  which  to  turn  the  whole  superincum- 
bent frame  of  the  body.  The  observant  remfer  will  not  need  to  he 
informed,  that  this  occasional  posiuon  of  the  human  fool  tu|>porting 
the  hotly  on  iU  toes,  ia  analogous  to  the  uwui  nositiun  of  the  hinder 
legs  and  feet  of  quadrxipeds.  {Notes  to  Art.  246.)  The  outer  ankle 
is  lower  than  the  inner  one : upon  the  ocauate  outline  of  these  mal- 
leoli. as  well  os  upon  the  right  uositton  of  the  carpal  extremhies  of 
the  radius  and  ulna,  must  depend  much  of  the  exprtaoion  of  wbkh 
the  hands  ami  fwt  ore  so  hwuitihjlly  capable. 

From  the  nature  of  the  hinge-joint  at  the  knee,  and  at  the  lower 
extremity  uf  the  tiUa,  It  feUovrs,  that  the  femoral  and  crural  lioco, 
together  wiUi  a line  through  the  foot  parallel  to  the  line  of  ita  inacr 
arch,  will  be  alwa)*s  in  the  same  plane.  CuiMcquetitly,  if  (He  aceta- 
bular point  be  given,  os  well  as  the  length  of  the  femunl  and  crural 
liaeo,  and  also  the  vanishing  line  of  the  plane  that  coiUaias  them, 
they  may  be  representsd  making,  under  any  aspect,  any  rv4aired 
on^e  with  each  other.  So  also  the  line  of  the  outer  arch  of  the 
(wk  may  b«  leprcsentcd  making  any  required  angle  with  the  crural 
line. 

f The  method  which  was  suggested  (Art.  231)  for  meaturiug 
the  extent  of  the  conical  mutton  of  the  neck  may  Iwre  be  again  fier* 
viceable  ttrwiirds  nutlitM  of  the  human  subject.  Let  the  two  poiota 
at  the  two  extretnitie*  of  the  curve  Iw  regarded  oa  alternately  the 
apices  of  vonoux  cooes.  In  the  present  ca«o  bt  those  two  points 
be  the  centre  of  the  sereuih  donol  vertehr*  (.Art.  236)  and  the 
■acral  point.  (Art-  247.)  If  the  larral  point  be  italiuoacy,  then  the 
seventh  vertebra  of  the  bock  may  be  cunviderud  as  describing  the 
bwse  of  a cone,  of  which  the  sacral  point  is  the  apex ; and  of  whkh 
the  altitude  will  he  iavenely  os  tiuit  Iwoe.  The  vqiper  pert  of  the 
body  will,  in  this  instance,  be  entirely  Rupported  upon  the  lower  i.*x- 
trmitinu  But  supfuiee  this  iaiUnce  reverunl.  Suppose  the  thorax 
fixed  ON  that  of  a Milor  tlesccndiag  by‘  a rope,  the  weiglit  of  whose 
abdomen  and  body  ore  xinpeiMlod  fium  his  upper  extremities:  the 
sacral  point,  in  this  latter  instance,  may  describe  in  its  turn  the  base 
of  a cone  on  ximdor  conditions  with  that  tfeveribed  before  1^  tlie 
•svsQlh  vertebra  which  now  takes  the  port  of  apex. 

I In  Man  the  femur  U placed  on  the  same  line  with  tlie  trunk  of 
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Pwatto^.  the  humenift,  but  is  le*s  varied ; the  arms  and  hands 
have  motions  fitting  them  more  particularly  for  action  ; 
their  business  U chiefly  manuali  whereas  the  legs  and 
feet,  being  chiefly  intended  for  supporU  of  the  botly, 
have  not  Uie  facilities  of  changing  their  position  so 
quickly,  or  in  so  many  ways,  as  the  arms  and  bauds. 
Tlie  tibia  therefore  aiid  fibula  have  no  pronalion  nor 
supination.  (Art.  240.  244.)  The  leg,  indeed,  may  be 
rolled,  and  the  f-rxM  turned  inwards  or  outwards  till  U»e 
heel  ap;>eurs  in  front,  but  lliis  is  done  Uirough  the  rota- 
tory motion  of  the  rouml  liead  of  the  femur.* 

.\etion  of  (.262.)  The  miMc/«  and  their  attachments  in  the 
muKl«*  in  region  of  the  abdomen  which  require  the  artist  s careful 
tharcition  examination,  are,  (in  ll»e  human  subject,)  1.  Theo6/i<7ai 
fjrferni.t  2.  The  o6ii9»<i  in/er«i.f  3.  The /rojiarerstt/ra 
Vi*”*^i*  f <iifdominu,  although  covered  by  both  the  former,  ami 
th*  apparent,  are  yet  nccebsary  to  lie  here  re- 

tnmk.  marked  upon,  sitvee  their  junction  (nl  the  etlge  of  Uie 
rectus)  witli  the  tendons  of  the  ubliqui  abdominis,  foroM 
what  is  called  the  *emi/«iuarfs.  The  iransvcrsalis 

Bupixxrts  and  compresses  the  viscera.  4.  The  rtciut  a6- 
dominitt.^  b.  Ttjc  student  will  remark  several  iendinout 
ligamtnU.[  6.  The  pyramidal  is. ^ All  ih^above 

th«  body ; in  other  uiimali  il  slwsys  fonas  au  and  •ometunes 

n very  acuto  imelo  with  the  s]>in*. 

* It  i»  to  lui&ijdy  this  vsnrty  of  femoral  mutiom  (h»t  the  hoMi 
of  the  frrouf  in  protskd  with  a nrck  vitrodinj;  ourtriy  two  inrhtw 
from  the  acvtabnlom,  and  nmkiti|;  an  an|de  f downwanla)  of  aUiut 
38  degrees  with  the  romainder  uf  the  booe  of  the  (high.  The  ad- 
TUtagsa  of  this  kind  of  |irtij«cbMt  wo  hats  alrasdy  remarked  upun 
in  Art-  l77^  for  sujuiortiug  iIm  weight  of  a carriage.  Wo  may 
conclude  universally  m|wct>ng  the  rnotioa  of  tlie  Mveral  bonn  iii 
the  bmtis  of  the  slMlomen,  thst  it  indudei  flexion  and  extentiou  ; 
Btwl  that  il  siiprradds  abditdion  and  adductiua,  with  a errtsin  iVgree 
of  rotation  for  turning  the  toes  inwanU  of  outwards  ; ami  we  miaA 
obaerro,  that  from  tbs  great  lue  being  deatHnto  of  an  oppooetu 
muscla  like  that  of  the  Ummb,  (lie  fiHit  has  no  prehensile  powers  at 
all  to  hr  cocnpaied  with  thuse  uf  the  haod. 

f Called  dnermdrni<^.  from  thrir  spceadlng  obliquely  dowijwarth 
not  of  (heir  sefrated  origin  in  the  eight  inierior  nba  between  thi* 
digitatkins  of  tha  srrratui  magnua  auticus,  (rrfeited  to  in  th«  la^t 
note  to  Art-  'S4‘i  as  belonging  to  the  thorax,)  in  ordsr  to  insertion 
into  tbs  emdform  curliUge  of  thv  sternum,  into  the  linen  alba,  sltmg 
the  whole  of  its  length,  and  into  the  forepart  of  the  vptne  of  die 
ihttm.  The  obliqui  draw  down  the  riba  in  expiration,  bend  the 
tnink  forward!  when  both  muscles  act,  or  bead  tt  obliquely  to  one 
side  when  ona  ads ; raise  also  tha  pelvia  obUqudy  whan  tha  ribs  are 
fixed,  and  comproM  the  viscera. 

{ Called  la/rrwt  Crom  lying  under  the  fonner  muscles,  and  railed 
arcewdeii/r*  from  their  ruht^,  anteriorly  aa  well  as  pewtrriariy,  out 
uf  the  whole  length  of  the  spine  of  the  ilhin,  and  out  of  the  upjivr 
iwit  of  Poupart’s  ligsrasnt,  aixl  out  of  the  fascia  of  tlw  loins,  to  b« 
»t**i*J  upirttni  into  the  cartilages  of  the  five  iaferior  ribs,  into  tha 
entifonii  cartilage  of  the  sternum,  and  into  the  lioea  alba:  the 
obliqui  interni  assist  the  before- nameil  muscle.  Obserre,  however, 
that  each  internal  obliqae  bends  the  body  in  the  asma  direction  as 
the  external  oblique  of  the  opponta  siile. 

4 Originating  from  the  middle  of  tha  pubis,  and  extending  <!>• 
racily  upwards  to  its  inseftiun  into  the  ensiform  eaililagr,  and  into 
the  nfth,  sixth,  and  seventh  riba ; tt  comprvaees  the  funrpart  of  the 
abdomen,  bends  the  tnmk  directly  forwards,  or  raises  the  pelvis. 
Between  the  two  recti  abi]i>minis  is  a ccotral  tendon, esUod  the  iinea 
alba,  coaspieumn  in  the  Mtreury,  and  in  antique  fig^ires  ceormlly. 

E.  gr.  Pvuftarfi  ligament,  attached  at  oue  end  to  the  spine  of 
the  os  pnlns,  and  at  tlw  other  to  the  anterior  of  the  spine  of  tlie 
ilium ; likewise  the  /ram  oAo,  which  comes  fiom  the  stentuin  to* 
wards  the  symphysis  pubis,  dividing,  like  the  intersection  of  the 
mesial  plant,  t^  right  s»da  of  tha  abtlomen  finm  the  left,  and  com* 
posed  of  the  united  tendons  of  the  obliqui  ami  tranirvertalis  Lastly, 
the  timem  inm^vtrtut  must  be  noticed,  being  three  tendiiMus  uiter- 
sactions  of  tha  ractus  shining  through  the  strong  sheath  which 
encloses  It,  and  extending  trsnsvenely  aerms  the  linen  altin  to  the 
Unewsemilutiarea  on  aach  side;  the  middle  Iinea  transversa  crosses 
tha  umbilMTua.  or  navel.  The  lini»  traowerta;  are  reniaikalile  in 
the  Ilemles  Fsroese  and  thv  Torso. 

^ ‘I'his  Boscle  originatas  from  the  pelvis,  and  is  inserted  into 


musden  have  a ahare  together  with  the  pecioraU»  (see  Of  Outing 
report  of  the  thunsx)  and  pso«  magni  (see  Art  264)  in 
bcndini;  the  trunk  foncar^ 

(263.)  For  the  Imckwanl  inflection  of  the  tnink, 
we  reckon.  1.  Tltc  tropezti.*  2.  Tlie  latistiml 
dorri.i  S.  The  sacro  lumbala.X  4.  Ttle 
dorti.^  5.  The  terrati  pustici.  One  pair  called  supe- 
rioren.  employed  for  elevating;  another,  the  inferiorea, 
for  deprcs.«iing  the  ribs.  These  two  pair  of  muscles  assist 
the  backward  inflection  of  the  trunk.  Tlie  former  pair 
arises  from  the  three  lower  vertebra*  of  the  neck  to  be 
inserted  by  distinct  fleshy  slips  into  each  of  the  five 
upper  riba.  The  latter  pair  arises  from  the  spinous 
processes  of  the  two  latter  vertebre  of  the  liack,  and 
from  the  same  i«irts  of  ll»c  three  upper  veriebre  of  the 
loins  by  mcaiis  of  a fascia  calk'd  the  fascia  lumborum.} 

The  iierratus  (RisUcus  inferior  is  inserUxl  into  the  lower 
edge  of  the  four  lowest  rilw  ^ 

(2.64.)  The  muscles  for  the  five  motions  of  the  human  Musclea  for 
femur.**  1.  To  extend  or  stretch  il  forwards;  2.  to  nwviug  Um 

...  feoMir. 

tbs  liars  alba  immsdutdy  below  the  lowest  of  tha  lines  trao»> 
vena. 

* l^rily  situatod  in  the  region  of  the  head  and  thorax,  they  have 
origin  from  the  ocriiwt  and  five  superior  ccrrical  vertebra  at  the 
ligamentum  ouch*  slung  the  spinout  proreaae,  sa  well  oa  from  the 
two  nrmaining  vertebra  uf  the  neck,  aiul  from  the  ipinoua  pruraaci 
of  ail  the  dorsal  vertebra,  are  insrrtrd  loto  the  binder  part  of  tha 
clavicle,  and  into  tlw  scrumMn,  and  into  tha  eieoe  of  the  acapula. 

The  varioiH  origint  of  the  trspezii  along  the  line  of  the  vertebral 
pruceiwes  serve  to  expluio  the  extraordinary  vsriety  of  action  upon 
the  shoulder  ]wrfoTiiietl  by  the  fibres  of  this  muiclc.  The  joiut 
action  of  all  draws  Um  ujqwr  part  uf  the  tskly  hsekwafds. 

f They  have  origin  in  fi»ur  or  five  diMtious ; ona  from  the 
■pmous  processes  of  the  sacrum;  one  frum  those  of  the  lumbar 
verlehra ; one  from  those  of  the  ax  seven  iaCeriL<r  tlorsal  vrr- 
(ebr*.  The  Istiuimus  urigioalca  also  from  the  back  part  of  Die 
Spine  of  the  Utum,  aitd  frvrei  the  extremities  of  the  three  inferior 
fHlse  rila.  b)-  fliatinct  flrsliy  digilotious  intermixing  with  the  digits* 
tsms  of  the  uUiquusexIvruus.  (Art.  1£Vd.)  The  lalisKiimis,  paatag 
over  the  inferior  angle  uf  tbs  scap*ila,  rimves  often  from  tisetsee 
wiroe  attaching  filtrvs,  and  passes  to  be  insrrttil  iako  the  huiBrros  si 
(he  inner  port  i^the  bicijiiud  groove  (Art  23.3)  before  the  insertioo 
of  the  teres  m^r.  Tha  musclv  it  very  furdbljr  given  in  the  Gl^ 
diator.  and  D>e  Heroiles  Famest. 

{ *^ey  arise  out  of  the  back  port  of  the  tacrom  and  its  epinous 
processes;  also  out  of  the  back  of  tha  spine  of  the  ilium;  also  out 
of  the  lumhsr  veriebnr,  c*z.  fmra  the  roots  of  their  transvene  pro* 
cettes,  aial  from  tbvir  spinous  pruensea  The  socro  lumbalis  is 
iuserted  into  all  the  nbs  near  Ihetr  angles  by  long  and  thin  teodooa 

^ They  aivM  in  common  with  tha  last  pair  m miiacica  from  the 
same  parts  of  the  sacrum  and  lumbar  vartela*.  The  lungimimua  is 
instttu  into  all  the  rile  except  tbe  two  laut,  and  srmla  teiMlionus 
slips  into  the  tmosirroe  leucrim  of  the  fourth,  fifth,  and  sixth 
cvivical  verivbna.  In  ascending,  il  adheres  to  tha  transverea  prre 
cessce  of  all  the  dunai  veriebr*.  Its  oflWv  singly,  M to  Iwod  the 
body  sideways,  but  in  conjunction  with  its  fellow,  its  efflcn  is  to 
extend  the  verlebr*,  and  ihiw  ervet  the  body.  Although  tha  two 
last-mentioned  |>airs  of  muscles,  toipethrr  with  the  spienius  culli, 

(see  rey^u  of  the  neck,)  are  entiro^  eovered  by  the  trapeali  and 
latusimi  dorsi,  yet  their  shape  aud  action  wdl  be  oAao  Cuoad  suffi- 
ciently marked  and  visiUu  in  tbe  living  subject. 

II  The  fasda  huuliorum  is  formed  by  (he  latwsimua  dorsi  and 
the  abliqtiua  intemus  abdominis  uuitiog  with  the  tendon  of  tbe  ter- 
ralus  mticus  inferior.  • 

^ To  these  muNclts  (ur  backward  biflactiuo  Barclay  adds  tbe 
rhomboiilri  majorva,  the  ■|•iusl«a  and  seouiptnalce  dorsi,  the  multi- 
fidi  B]>iuK,  iatcrlnuuiersatii  ikirsi  et  lumborum,  aud  llw  quadrati 
iumburum.  Of  the  two  Uri,  hr  says,  that  he  has  efiumeTst^  them 
because  they  are  “ ilonoul  ^behind)  the  cmtrv  uf  motion,  and,  accord- 
ingly, ri'lax^  in  th«  dvod  body  when  the  trunk  is  mflvclad  in  the 
divxsl  (backward)  dia'clUML** 

**  TIm  situatioo,  geuemUy.or  the  femaral  reusdM  ssthuadeacTilied. 

The  tetisur  vagina  lemoris  and  Mriunus  will  be  wren  attached  ahova 
to  the  antrrior  s;«oe  of  the  ilium ; along  the  front  of  the  femur  may 
also  be  obserre*!  the  rvcius  (rmoria  On  tlie  ixiter  side  is  lha  vastus 
extrrauB,  ami  on  tlw  inner  ftkle,  slung  the  edge  uf  the  rectus,  is  tbe 
vastus  interuus.  Iinmediaidy  uu  Uw  ’uovr  side  of  tbe  mrturiu 
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bend  it  backward* ; 3.  lo  draw  it  outwards  from  the 
aide  by  aWiiction ; 4.  to  dniw  it  inuaitl’s  towards  the 
opposite  femur  by  (uiduction ; b.  to  turn  the  toes  by 
rotation*  are  employed  as  follows : 

1.  Extension  is  the  duty  of  the  ^futeut  rna^nut.f 
whidi  ori^'natin^  frum  the  back  of  the  spine  of  the 
ilium,  from  inside  of  the  sacrum,  and  from  the  coco)H, 
and  taking  hold  of  the  Ugameiits  between  the  sacrum 
and  ischium,  is  inserted  into  the  upper  and  outer  ])ort  of 
the  linea  aspera.  For  the  same  office,  the  glutrut  me~ 

arises  from  the  spine  of  the  ilium  and  frum  the 
external  surface  of  that  bone  to  be  inserted  into  the 
upper  and  outer  pert  of  the  trochanter  major.  AnoUicr 
extensor  is  the  long  head  of  the  biceps  cruris^  arising 
in  common  with  a muscle  called  the  semitendinosus 
from  the  upper  and  back  part  of  the  tuberosity  of  the 
ischium.  Its  short  head  arises  from  near  the  middle  of 
the  linea  aspera.  The  two  heads  are  continued  sepa- 
rately downwards  till  they  unite  a little  above  the  knee- 
joint  and  terminate  in  a strong  tendon  passing  at  the 
outside  of  the  knee  to  be  inaeried  into  the  head  of  (he 
6bula.  The  remaining  muscles  to  be  mentioned  for 
extension  of  the  frmur  are,  the  temiiendinosus,  the  semi- 
membranosus^ and  the  adiiucior  ma^nus.\ 

2.  For  jitxion^  or  bending  the  femur  backscardu  the 
muscles  to  be  noticed  in  Painting  are  next  to  be  enume- 

above  is  the  psoas  ma^rnus  aad  iliseui  ioternus  deseeDdlni;  tocher 
ia  one  mass  bensath  l^uparfs  lif^meDl  iolo  th«  hollow  of  (he  thi^h. 
Next  to  thm  is  the  pectmalis  running  ohliijuHy  dovawanh  from 
the  pobis  to  the  upper  part  of  the  femur.  The  inside  it  orcupird  by 
a Isrgv  ma«  of  mtttcle,  cuasisting  of  the  triorps  adductor  femoris, 
and  a long  slendef  tnuscle,  the  gracilh.  See  Simpson.  Afuti-imy 
«/  the  Bones  anj  Mnsetes  fir  the  Use  of  ArtisSs,  lert  iu 

p.  114.  For  a popular  description  ^ these  muscles  ia  the  llor«e, 
see  LArarr  sf  UsefiU  Kmosrfui^,  Karmen/  Series,  part  u.  p.  !t39. 
260.  descrihing  thow>  of  the  femond  or  hiuder  exirttnitiea.  Those 
of  the  Cbrccptartm  wOl  he  found  in  the  aime  Treatise,  p.  ‘22S. 

* There  » a rotatory  movemaut  of  the  femur  similar  tu  though 
not  so  extenttve  as  that  of  the  humerus.  (Art.  24J.)  This  is  jvr- 
farmed  by  (be  eombioed  or  inccessive  sctHHi  of  the  musde*  cm- 
ployed  ia  the  four  other  nKrtiocis  here  stated. 

f The  glittrus  maximum,  (or  magmts,)  vhkb  is  the  largt^  muscle 
of  the  human  body,  ia  so  iman  and  iniigntficant  in  other  animals  that 
it  may  be  said  not  lo  exirt.  It  exteiMls  the  pehns  on  the  femurm  of 
the  human  subject  m standing,  aod  assisted  !>y  the  other  two  glutei 
■uiotains  that  part  in  a state  of  squilibrinm  on  the  lower  extremity, 
which  rests  on  the  ground,  while  the  other  is  rarricil  forwards  m 
progweeion.  The  true  office,  therefore,  of  thew  important  muKlce 
does  not  eonsrst,  an  it  it  usually  represented  in  the  common  anato- 
mical works,  ia  moving  the  (emirira  on  the  pelrix,  Iiut  to  (hot  of 
fixing  the  Mlris  on  the  femora,  and  of  maintoitiing  it  in  an  erect 
powtion.  olumenbtdi,  Mnmuat,  p.  308. 

t The  buttock,  in  quadrujiedk,  is  formed  of  the  gluteus  mediiis 
and  minor.  In  the  hone,  for  example,  though  the  {duleus  maiftnis 
has  chiefly  the  character  of  a slight  iponeurosix,  the  gluteus  mediut 
ia  distinguikbtd  Ity  rvmarkabln  strei^h,  which  in  conoectiim  with 
aocne  other  muscles,  perticulaiiy  (he  grmcUiu,  enables  the  animal 
to  extend  the  hind  leg  suddenly  and  with  astuniahiug  force  in  kicic 
iftg.  p.  311. 

^ This  mutdu  hi  sll  quadrupeds  is  not  properly  a biceps,  but  a 
trierpa,  namely,  with  a wogle  head,  havtag  one  origin  only.  It 
arisa  from  the  hchkim.  It  it  the  eoftwr  Aut^af  of  the  horse  and  dng. 

II  The  find  of  these  is  far  about  two  or  three  inches,  cunuect«^ 
as  shore  stated,  with  the  hiem.  It  osoends  on  the  inside  of  the 
femur  to  form  a thick  belly,  (ram  which  a long,  round  tendon  rtins 
behind  the  inner  con^le  to  he  inserted  immediately  below  the 
tuberosity  of  the  superior  ersd  of  tbe  tibia.  The  next,  tne  •rmini'w^ 
hramotnt,  orisce  ixear  the  rnuede  lost  named,  only  in  front  of  it,  fnim 
tbe  upper  tart  ofthc  tuberosity  of  the  ischium,  onid  pmeedi  otiliquelj 
down  the  irtRur  benesih  the  wmiteadinoBus  to  be  inserted  into  the 
upper  and  ioner  port  of  fiie  head  uf  die  tibia.  This  muicle  wtih  the 
•eviitecuUnotnx  lurm*  the  inner  hamstring.  The  last,  the  aJfiuct*rr 
msafsms,  is  one  of  three  distinct  muscle*  sometimes  included  altoge- 
ther un^r  one  term,  trieeys  erttfio.  ot  triceps  femorit.  The  adductor 


ratorl.  The  sartorius*  arise*  by  short  tendinous  fibres  Of  Outlios. 
anteriorly  from  the  top  of  the  spine  of  tbe  ilium,  and 
rlesoending  thence  obliquely  (about  two  inches  in 
breadth)  ticros*  the  femur  to  (he  knee  behind  the  inner 
condyle,  terminate*  in  a flat  tendon  which  U inserted  into 
the  inner  side  of  the  tibia,  four  or  five  fingers  breadth 
below  the  knee-joint.  The  gracilis  arises  in  a thin  ten* 
don  near  the  symphj-sis  pubis,  and  Ibrms,  as  its  name 
implies,  a slender  muscle.  It  pasne*  down  (lie  inside 
of  the  frmur  to  the  knee,  and  is  inserted  by  a tendon 
into  the  inner  side  of  the  tibia  between  the  insertiem  of 
(he  sartorius  and  of  the  semitendintjeus.  The  tensor 
r<7gin«  femoris  arises  by  a short  tendon  from  the  outer 
pert  of  tbe  spine  of  the  ilium  near  the  origin  of  tire  ear- 
torius  and  between  that  and  the  anterior  fibres  of  the 
gluteus  medius.  It  descends  a little  way  along  the  in- 
side of  the  thigh  to  a short  distance  below  the  trochanter 
major,  and  is  inserted  into  a folding  of  the  aponeurosis 
or  fa.*cia  lata  of  the  thigh.  (Art  259.)  The  pectineus, 
or  peciinaiis^^  arises  fleshy  from  the  upper  and  forepart 
of  the  os  pubis,  and  deacei^ing  (a  bro^  flat  muscle)  be- 
hind the  frmur  is  inserted  by  a short  flat  tendon  itito 
the  upper  part  of  tbe  linea  aspera  a little  below  the  trex- 
chanter  minor.  The  triceps  femori$X  comprises  three  dis- 
tinct muscles  called  addueforet,  one  of  which,  the  adduc- 
tor magnus  is  only  partly  conoemed  in  flexion  of  the 
femur,  being  sometimes  partly  employed,  as  was  seen 
above,  in  extension.  Its  origin  and  insertion  have  been 
stated.  (See  note  at  the  bottom  of  (he  last  column.) 

The  yferor  portion  of  the  adductor  mognt/s  is  that  which 
arises  from  (he  ent*  or  ramus  of  the  ischium.  The 
adductor  top^is  originates  from  the  upper  and  fore- 
part of  the  os  pubis,  and  from  the  neighbouring  cartila- 
ginous ligament ; the  adductor  brevis  from  the  o*  pubis 
near  the  symphysis.  Tbe  former  is  inserted  into  the 
middle  of  the  linea  aspera ; the  latter  into  tlie  upper 
part  of  tlie  linea  aspera.  The  psoas  ma^nus  arises  late- 
rally from  the  bodies  of  the  four  upper  vertebra?  o*'  the 
loins,  and  from  their  transverse  processes,  and  also  from 
the  lowest  vertebra  of  the  back.  Tlie  sliaats  internus 
arises  from  the  concave  surface  within  the  ilium  and 
fitmi  it*  outer  edge,  and  passing  over  the  ilium  near  the 
os  pubis  is  inserted  with  the  psoas  maguus  by  a tendon 
into  the  trochanter  minor.  Tlicsc  two  last-named 
muscles  form  the  thick  fleshy  mass  which  is  seen 

magaux  originatvx  ftam  (Itc  inlgie  of  (ho  <n  p«ihu  nooi  th«  ayiophx  >io, 
anil  thcucv  coutinuet  to  riaw  from  (Iw  oaceuiling  runiu  and  tuboro* 
ttty  of  tbe  bcliitm.  TItat  {i.irt  uf  it  wb^b  orioei  out  af  tbo  tuhoruoity 
of  the  ioebium  is  the  part  h«r«  rrquirod  fur  exIetMliog  (he  fnaur. 

‘Dm  wholo  pa*xrg  U-hiud  lhi»  frmur  to  bo  nworted  into  (ha  aatiro 
length  of  th«  lines  oipera  and  into  the  intereal  eondyl*. 

Other  iDukcles  named  by  Barclay  far  exlnisHm  ul  ibe  femur  aia 
tbe  p3rrillirTnu,  (l>e  ubturalur  inteinui,  the  gemini,  and  the  quadiatua 
frmari*,  all  concealed  under  the  gluteus  magnui. 

* The  tailor's  muscle,  to  c<UM  from  the  froquent  uie  of  it  atoda 
by  tsilore  in  sitting  a la  Tuit|ue.  The  sorturius  of  (be  horse  is  de- 
nominated tbe  oihluctur  longuo,  to  cvnttadiatjnctiue  to  the  adductut 
hrvTit  aiivwcrii^  to  Ute  gracilis. 

f Birds  iiutMul  of  tbs  pectimms  hare  a thin  muscle  tenaed  the 
acermnry  fmurd  flrxnr.  It  nacbes  to  tha  knee  and  pMSSa  its 
tcodou  over  the  knee-jomt.  wltrnce  it  retins  to  tbe  back  p^  of  the 
leg,  and  runs.  tngv(hef  with  th«  flexor  teadons  uf  tbe  1^,  brhiml 
tlie  hoel.  At  (ha  hack  of  the  leg  its  tendon  divides;  uue  slip  or 
division  goes  to  br  mserted  jvrteriorly  into  tbe  mststarsus,  Uie  other 
sli|i  joiiui  the  flexor  {u-rfutatut  uf  the  first  and  lost  toe,  Hence  tbe 
flrxiun  of  tbe  knee  and  heel  produces  oiechaaically  a bent  stole  of 
tbe  toe,  which  may  be  teen  in  the  dead  bird ; sod  rt  is  by  means  of 
diis  structure  that  the  bird  is  supported  srtieo  rousting,  without  any 
muscular  action.  Blumenlwch,  j!faji«a/,  p.  31*. 

I Beautifully  marked  to  llw  Toeiio. 
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Piintinf.  deiwendinirfrom  beneath  Poiipart's  lif^menl.  by  the  side 
ol'  the  sarioriiis,  into  the  hollow  of  the  femur.* 

3.  Abdutiion  is  performed  by  the  tensor  ragintr  al- 
ready  det»cnbed  ; also  by  the  glutrvn  mognu*  or  maxi> 
mus,  and  by  the  gluteus  medii/j.t  The  *ar<orif/#, 
olready  described  as  a flexor,  is  another  muscle  employed 
in  abduction.^ 

4.  Adduction  is  effected  by  means  of  the  three  ndduc* 
tors,  alias  the  tricept  femorit  above-mentioned  ; also  by 
the  peciineui  and  grarituy  by  the  psoas  mugnus.  and 
iliacu*  interntu^  already  described  as  flexors ; and  fur- 
ther, by  the  stmiUndinonns,  by  the  temimemhraunms, 
and  by  the  long  head  of  the  fricvp#  rrwrt>§  already  de- 
scribed a.H  extensors.jl 

5.  Rotation  is  of  two  kinds;  either  for  turning  the 
toes  out,  which  being  in  the  direction  of  the  fibula  may 
be  culled  flbular  rotation  ; or  for  turning  them  fn,  which 
being  in  the  direction  of  the  tibia  may  he  called  tibial 
rotation.  Fibndar  rotation  is  performed  by  the  glutm* 
mdgnvj.^  attd  partly  by  the  gluteus  medius ; also  by  the 
iliacut^^  internm  and  psoas  magnus,  by  the  triceps  or 
adductores,  and  in  some  degree  by  the  biceps  emrii,  if 
the  leg  be  extended.  All  these  muscles  have  been  de- 
8cnl)cd  above. ft  Tibial  rotation  is  made  by  the  tensor 
mgtfue  and  by  a portion  of  the  gluteus  medius;  an<l  if 
the  leg  be  extendi,  these  muscles  are  assisted  by  the 

* To  these  flexen  BarcUy  aiMt  the  grloteus  mioor  sad  obtunlor 
rxternus,  both  of  whkh  ronadM  haw  Uwtr  raorenwBit  eflrttiially 
concrskxt ; the  former  by  the  thick  and  fleahy  fibres  uf  lbs  ifluteus 
medius  and  gltilrui  mapiiLs,  the  laitrr  by  various  museular  slrala 
in  front,  the  uppermost  of  which  are  the  psoas  mogaus,  iliacus  in- 
temus.  and  peduulis. 

f The  glulrua  magmu  arise*  aloag  the  back  part  of  the  s]nds  of 
the  ilium ; also  from  the  outer  part  of  the  me  rum ; alao  ftu«n  the 
on  eoccygU;  and  Laatly  from  the  taero-ischiatk  ligamenta  Its 
fibres  are  very  large,  and  proceed  obliquely  ilowowa^i  in  a loose 
and  folded  mam  to  support  with  the  greater  ease  the  body  when 
sealed ; and  they  tetmiualr  in  a •>troog,  ftat  tendon  which  pamru 
over  the  trochanter  major,  and  is  iuaertrd  iuat  below  it  into  a tough 
■udace  at  the  upper  ooil  muer  part  of  lh«  tinea  aspen*.  The  gluteua 
mr4tut  la  in  part  cuvered  by  the  magnus  and  onaes  from  the  re- 
maining half,  the  anlKfior  half,  of  llte  spine  of  the  iliiin  ; likewise 
from  tlie  dorsum,  or  outer  surface  of  the  ilinm  between  the  spine 
and  the  ««niiciKular  lidge.  The  fleshy  Rhres  of  this  muscle  contri- 
bute at  they  descend  to  mark  the  contour  of  the  bip<^Dt.  They 
converge  Imo  a brood  letubm  near  the  t/ochontrr  major,  into  the 
upper  aud  outer  part  of  which  the  muscle  is  toarrted. 

S TImm  abductor*  ars  further  assisied  by  the  gluteus  minor, 
covered,  as  already  ohoervea,  with  the  other  glutei  ; likewise  by  the 
nynformie,  obtuntoi  inlemua,  and  by  the  gemini.  These  thrtNs 
1^  meniHined  cume  from  the  inside  oi  the  puliis  through  the  saero- 
Uiec  awl  sacro-iacliialic  furantina  1u  lie  inserted  into  the  foam  below 
the  trochanter  major.  All  three  arc  eavered  and  have  their  move- 
nwot*  ronceated  by  the  glulnii  maguus. 

^ The  muscle*  situoteil  on  the  Wk  part  of  the  thigh  are  three 
in  numbse ; the  bierjw  flexur  rvuria,  the  eereitsfidinoeua,  and  the 
scmimembranoeni.  The  attentioa  of  the  shident  most  first  be 
directed  to  the  tetniona  of  tboee  muscles  which  form  the  hamstrings 
at  the  lower  end  hack  part  of  the  femur,  awl  at  the  bnck  of  the 
knee-yoiat.  The  o<ii««  hamstring  ia  formed  but  of  one  muscle,  the 
biceps  flrxnr  cruns;  the  inner  hametring  ie  formed  of  two,  the 
semitcndintMus  and  the  sraumembranoi^  SiiDpsDB,  in  A»c.  eit, 
p.  120, 

|l  To  there  add  tlie  qiwinita /emsris,  e muscle  behind  the  fennur. 
and  concvsdeil  rflisctually  by  ths  gluteus  magnua  Add  also 
another  adductoc  muscle  m front,  via.  the  obtmtor  exIemiM  con- 
evated  by  the  psoas  inngnus,  the  ihocue  tDlsmus,  and  the  pertinalta. 

*1  Tlw  gluteus  magnus  or  moximus  in  bttdi  takes  the  form  of  a 
I'yramid,  whereas  the  pyrirormtu,  properlT  <N>  called,  is  abeent 

**  T^  tUocus  in  hsnls  is  represented  by  the  gluteus  minor,  at- 
tached to  the  anterior  edge  of  the  ilium. 

it  The  gluteus  rainor,  the  pyrifbrmm,  gemini,  obturetorintemus, 
obturator  extemus,  end  uimdratus  femom,  may  be  athted.  (Hve 
(iarclay,  Om  Afen-wAtr  A/uTnus,  p.  429.)  But  a*  their  actwQ  is  con- 
cealed, they  are  of  Imte  iiilerest  to  the  artist 


enrforftt#,  the  gractVii,  and  the  stmilendinotus.  Their  OfOutliiie» 
dc**Cfiirtk>n  haa  been  given  in  this  article.* 

(S56.)  'I'he  muscien  to  which  belong  the  motions  of  the  Musrlcs  for 
knee-joint  in  the  htiman  subject  enme  now  to  l>e  noticed,  moving  the 
The  movements  of  the  tibia  are  limited  to  extectsioa  and  **  b^io. 
flexion  t 

It*  (xUnsoml  are,  1.  The  rectus  cruris. $ 2.  The 

roeft.H  called  intcrmui  and  externiis  according  to  their 
situation  on  each  side  of  the  la.sl  muscle.  3.  The  tensor 
Togintt  femoris.  (Art.  2b4.)  4.  'flic  gluteu^  magnus. 

(Ibid.) 

Thcjfejcors  of  tibia  are**  the  gracilis,  sartoriut,  semi- 
(endinosus,  semimembranosus,  biceps  cruris,  tensor 
raginte,  and  gluteus  magnus,  already  described.  (Art. 

251.)  It  will  be  oboervod  of  the  two  muscles  last 
named,  that  they  are  employed  both  as  flexors  and  ex- 
tensors. They  are  so  employed  al  certuiu  stages  of 
flexion  or  extension.  Both  muscles  are  tensors  of  the 
fascia  called  vagina  femoris,  which,  since  H extends 

* The  rutetory  murelet  uf  the  human  femur,  wlieo  Ure  temitf  it 
fixed.  uWrrvt  Dr. Barclay, are  cakuUti.-dto  produce  timilor  inutiuiia 
in  th«  trunk. 

f Itii  oMonoiuon.  the  fibula,  ho*  no  cminecttoa  with  the  knee- 
ood  fulkiwt  implicitly  every  movemeot  uf  the  tibia,  to  which 
it  U attachod  wcurrly  butb  by  ligomi-tilt  from  ita  captuiea  at  each 
extremity,  ood  by  the  luterueaMUit  ligament  brtwei'n  the  extreaiilm; 
aUo  by  imwclaa  attached  to  it  end  to  the  litiio,  e.f-  theuk-us,  libioUa 
poetirua,  nteiuor  luogut  digitorutn,  and  flexor  longtn  digitorura  ; 
and,  Wily,  by  mutete*  that  cruos  the  Interameous  *pan>  loiigitiiF 
dinoUy,  rta.  the  tibiali*  aatku*,  esteoMir  ptopniu  poilicu,  awl 
flexur  luagua  pollicio.  Barclay,  in  ibe.  ril. 

J The  cxteooofx,  bcxHl**  sirelchiog  out  the  leg.  have  the  oflfice, 
when  the  tibia  n fixed,  uf  briagiag  the  pelvw  and  femur  firwania 
ever  tha  teg.  The  ertemsart  of  tbe  kaee  are  much  xtrongrr  in  tlw 
human  subject  than  in  other  tnammaUa.  oa  their  double  elwet  of  rx- 
leading  the  leg  oa  the  femur,  and  of  bringing  the  femur  fonrante 
uo  the  leg,  forma  a very  eaoentia]  part  in  thit  human  mode  uf  prw 
grveeion.  The ^nura  of  the  kne«  ore,  «q  the  CODtraiy,  gtiongvr  io 
animala.  and  inoerted  to  moeh  loirfr  down  ia  the  tibia  (rvea  m the 
rimic)  IhoD  in  the  buman  onbject,  that  the  rapport  of  the  body  in 
the  bind  lege  must  be  very  inaecure  ; oa  the  thigh  and  leg  fi>mi  on 
aagltf.  iiurtead  of  cootiauiug  io  a otraight  line.  Jtni. 

^ Sametitnei  calWl  rertiia  tibiw,  or  rectoi  fimniru,  which  orUei 
by  two  xtrong  teodone  from  two  portione  of  the  ilium:  mm  tendon 
from  on  interior  proeem  at  tbe  kwrr  port  of  the  spine  of  the  tlmm, 
the  other  from  Hw  outer  aurftce,  or  dorvum,  jnoC  above  the  acetabu- 
lum. The  tendons  toon  unite  in  a thin  (W  reuKle,  widening  to* 

Wordt  the  middle  of  the  feesur,  whence  it  |amre  «hrvctly  ilownward* 
to  the  patella,  into  the  upper  and  fore  part  of  which  it  is  imertiiU,  to 
be  ogam  ineerted  into  tW  tubercle  io  front  of  tbr  tibia  by  tJte  Itgo- 
mentnm  patellm- 

II  The  rertwr  intemus  srueo  from  a teodinoua  origin  liennath  the 
forwpart  of  the  trochanter  minor,  and  from  the  immrr  owl  lower  nlgw 
of  the  linca  avpers.  Its  fleshy  fibre*  proceed  obliquely  iurvard* 
down  die  femur,  to  be  inserted  portly  into  the  trmloo  of  the  rectus, 
nod  partly  into  the  inner  edge  of  the  (ntrila.  The  nuTtu 
arieee,  bruod,  tendinmis.  and  fiethy,  from  beneath  the  fore]«it  of  the 
trochanter  mainr,  and  from  tire  upper  and  outer  tide  of  the  linen 
Mpern.  Its  nbres  procenl  nbliquc-Iy  downward!  and  forwards,  and 
contipooe  the  large  fleshy  mam  on  the  outer  aitle  cd*  the  femur,  but 
not  eontioued  to  f«r  down  as  those  of  the  vastus  iotmua.  Urey  are 
inaerted  portly  into  the  tecdou  of  tlw  rectus,  and  partly  into  the 
onfev  edge  of  the  patella. 

^To  theoe  add  the  cnireux.  or  rmrofit,  which  has  its  rise  hetwwo 
tlw  rooti,  and  has  a rommon  insertion  with  them  into  the  teiulcm  of 
the  rectus.  Hence  the  two  vasti,  the  crunlii,  ami  the  rectus  cruris, 
have  been  aumetimes  drecribed  iiuder  the  term  miodricrps  Tbe 
cruralts  it  quite  concvolnl  under  the  other  three.  Inese  mueclec  are 
well  xhown  in  the  Hercules  Konrese,  Oladiator  reiniguanx,  awl  ak 
moot  evrey  antique  statue.  The)'  ore  more  promioeot  the  mure  the 
leg  is  extended. 

**  To  throe  add  tbe  yemef/r,  ceaceojed  by  the  gluteus  rnognm  ; 
and  tbe  pfan/orti.  concenM  by  the  external  head  of  tbe  gastrocne- 
mius, 01^  of  which  the  only  part  discernible  it  the  lower  end  of  its 
insrvting  tendon  untied  In  Ine  tendo  Achillis.  AUo  ths  gopfitmt. 
ilill  more  deeply  seated  than  the  leal  muscle. 
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Pftintinjc.  over  the  knee,  atul  on  each  sicip  of  the  knee-joint  to  be 
' attached  to  the  hcails  of  the  tibia  and  fibula,  will  have 
those  two  parts,  on  each  ude  of  the  centre  of  motion  in 
the  knee-joint,  alternately  stretched  and  relaxed  during 
the  processj  of  bending  or  extending  the  leg.  The 
fibres  of  the  fascia  that  reach  downward  from  these 
muscles  outside  the  femur  to  the  fibula,  will  help  to  bend 
the  leg.  The  fibres,  ou  the  other  hand,  (hat  extend 
obliquely  across  the  femur  to  the  tibia  will  (while  tl>ey 
pass  over  the  intervening  inner  condyle  at  tire  knee) 
extend  the  leg. 

MukIcs  for  (256.)  Tire  human  foot  is  moved  on  its  axis  vptrardt, 

nwTiBg  iha  which  is  called  fiexion  ; dotenwardM,  which  is  called 
pointing  the  toes  or  extension  ; inwarda,  which  may  be 
called  Eduction,  or  turning  m the  toes  ; and  outwarda, 
which  may  be  called  abduction,  or  turning  the  toes  out. 
The  muscles,  therefore,  of  the  tarsus  may,  like  those  of 
the  carpus,  (.\rt  245.)  be  divided  into  flexors,  extensors, 
abductors,  and  adductors. 

Its  JUxoTt  are  the  tibialia  aniicua,  the  txlenmr  /ongur 
di^torvtm  jxdia,  and  another  muscle,  sometimes  wanting, 
which  is  properly  a part  of  the  extensor  longus  called 
the  pmmeuj  teriiua.  Also  the  txUnaor  proprxua  poUi' 
da  pedia^  which,  Ihouf^  the  belly  of  the  muscle  is  con- 
cealed between  the  tibialis  and  extensor  longus,  sends 
out  its  inserting  tendon  between  theirs.  The  exfenror* 
of  the  tarsus  are  the  gemeUua*  alias  gastrocnemius  ex- 
temus:  the  aoUta,  or  gastrocnemius  internus ; both 
which  blending  inseparably  their  tendons,  to  be  inserted 
together  into  the  os  cakts  and  to  form  thetendo  Achillis, 
are  sometimes  called  a muarvlua  tricfju  (the  gemellus 
has  two  origins)  of  the  calf  of  the  leg : the  piantaria, 
sometimes  wanting,  of  which  the  only  part  seen  is  the 
lower  part  of  its  tendon,  near  its  insertion  with  the  two 
preceding  musdes  posteriorly  into  the  os  calcis  :t  the 
JitxoT  longva  pdticia;  and  under  it  (concealed,  but  assist- 
ing to  swell  its  dimension)  the  JUror  longual  dtgttorvm 
pei^orana.  To  these  add  the  itbialia  poaticua,  which 
the  tendon  only  is  visible,  passing  with  that  of  the  flexor 
digitorum  behind  the  inn^  ankle  through  a groove  in 
the  tibia : lastly,  the  prronn/i  /onrur,  and  the  prroneut 
brrvia,  whose  tendons  descend  behind  the  outer  ankle  to 
the  sole  of  the  foot  for  insertion,  the  former  into  the 


* The  1‘xtenaon  of  tb«  aock-joint,  and  chiefly  those  which  farm 
(be  calf  of  the  le|r.  ore  rery  Bmall  ia  tmiamaUa,  rvea  in  (be  gmut 
Hioiia.  Tile  ^«culiar  mode  of  prusTetMon  in  the  htuoui  cubji^  ae- 
euuaU  fur  their  ruperiur  magiutuiM  in  Mao.  By  deralioi^  the  oc 
caleiii,  they  raiw  whole  in  the  act  of  progresiiou ; and  by 
•ateoding  the  leg  on  the  foot,  they  eoiioteract  that  tendency  whicn 
the  weight  of  the  body  has  to  bend  the  leg  in  sUnding.  Lawrence's 
Bltnombach,  iu  /oc  eit. 

f Tli«  pfanl4trif  muKl«,  inetesid  of  tenaioatiag  in  the  os  colds,  nx- 
psnde  into  the  ptantsr  fascia  in  the  stmic  ; and  in  other  quadru- 
peds H holds  the  place  of  th«  flexor  breris  or  perforstus  digitonint 
pedis,  passing  ositr  the  cm  calcis  in  each  s directioa  thnt  its  tendun 
would  be  eompresaed.  and  its  setiun  trapeded,  if  the  lied  rested  on 
the  ground.  Lawrenci.>‘s  Blumenbsch,  id  /oc.  df. 

I In  birds  tbe  flexors  of  the  leg  am)  toes  are  rrmsrfcshln.  They 
answer  to  the  flexom  longi,  and  form  three  dirisiont,  the  first  m 
which,  agsio  portioned  into  three,  ia  a flexor  eunimuDn  perfuratua 
This  muscle  has  two  origins : one  from  the  outer  condyle  of  Iha 
femur  oonlinued  into  a {wrCiirated  tendon  to  receire  a (eodoo  from 
tbe  muscle  that  antwets  to  our  peroncua.  The  other  origia  which 
from  the  hinder  surface  of  tbe  femur  gives  out  tendons  fur  the  index 
and  digitus  minimus  pedis.  Fibres  from  this  flexor  communis  cod* 
nect  Kwith  tbe  aceetsory  femoral  flexor  (seem  Art.  254  note  on  the 
psctincus)  already  meatiooed.  By  reaaou  of  this  connection,  and 
tbs  insertion  of  each  flexor  tendon  into  its  appropriate  unguutal 
pbaknx,  tha  inflection  of  iha  femur  cauasa  an  mflectwn  also  tha 
toea  enabling  birds  to  clasp  their  perch  dining  ilcap-  Sec  Burelli, 
dr  JMbCa  Aiumm/ttm,  pars  Ima.  prop.  149  and  prop.  150. 


metatarsal  of  tbe  great  toe,  tbe  latter  into  the  metatanutl  Of  Outline 
of  the  Bmallcat  toe. 

The  abductors  of  the  tarsus  are  the  ptroneua  longus, 
y>crtincMs  brerts.  and  erfcTUor  longua  di^ontm,  together 
with  its  offspring  already  described,  the  pf:rvnata  (ertius* 

The  adductors  are  the  tibialia  poaticua^  the  Jicxor  fon- 
gua  digitorum,  and  the  Jlexor  tongua  pollicia,  already 
enumerated  ns  cxieusors  of  (he  tarsus. t With  respect 
to  musculur  action  upon  (he  remaining  portions  of  the 
frioi,  viz,  upon  the  metatarsus  and  the  phalanges  thereto 
appending,  we  despair  of  making  ourselves  intelligible 
by  any  outline  in  woids;  and  we  close  this  description 
with  recommending,  as  we  did  for  an  acquaintance  with 
the  hand,  (ArU  245.)  a complete  dissection  of  the  tarsal 
as  well  ns  carpal  extremities. 

(257.)  ITie  chances,  however,  of  drawing  with  incur-  Outline  of 
reel  outline  a hand  or  foot,  or  any  separate  limb  and  «cAo/c 
feature,  may  be  far  less  than  the  likelihood  of  failure  In  *1*^^*“  ^ 
putting  all  tlie  parts  of  a figure  well  together.  Many  u uut- 
can  draw  a single  part  with  precision  and  witlt  grace.  lio«of(>vt«. 
who  yet  fail  lamentably  in  arrangement  of  tbe  whole. 

Perhaps  this  is  easy  of  explanation.  Such  objects  as 
in  the  life  are  oflcnest  presented  to  the  artist’s  eye,  he 
will  be  likely  to  paint  brat.  We  have,  fur  this  reason, 
been  the  more  dilFuse  upon  (be  relative  position,  origin, 
and  insertion  of  stach  muscles  as  were  familiar  daily  to 
a tirecian  student  among  the  Ciymnasia  of  old  in  the 
Age  of  Pericles  or  Alexander;  but  which  other  times, 
aiMl  other  customs,  and.  wc  may  add,  an  unfriendly 
climate,  must  always  render  less  accessible  to  the  ablest 
modem  Phidias  or  the  most  accomplished  modern 
A|>elle8  of  the  North. I To  sculptors  the  importance  of 
having  the  whole  figure  well  arranged  is  so  apparent, 

(hat  even  in  cases  where  folds  of  drapery  cover  almost 


* The  peroDMS  la  tbe  t«in«k  foot  does  not  appm.  It  it  strongly 
marked  io  the  Leocoon  and  Hercules  Fami>se.  On  the  iostrp,  h^ 
tween  tbe  c xteneor  longue  and  tbe  outer  ankle  le  seeu  the  extmtor 
faaevia,  very  mominent  In  the  Loocoon  and  in  tbe  left  fuut  of  the 
Olediotor.  The  fret  of  the  Uercnlea  Fomeoe  may  here,  u they 
may  io  every  cnee,  be  cootulted  ■«  perfect  moddo. 

\ Obeerve  that  the  flnon  of  one  hune  ore  ofieo  the  extenoon  of 
the  next  adjoining  bone.  Thne  tbe  flexura  of  the  frmur  have  Iwen 
numbeted  aoDongst  the  extensors  of  the  tibia.  (Art  254.)  So  in 
tbs  present  instance,  the  flexors  of  the  tarsus  are  found  among  the 
sxtmsars  of  (he  toco,  and  ricf  rmd. 

J in  tbe  notes  to  a Poem  entitled  Eiemtnia  t*f  Arty  publiohcd  ia 
1 AM,  frum  the  |«n  uf  the  present  President  of  the  TUtyal  Academy, 
tbe  reader  will  Hod,  aaudst  much  valuable  infovmauoB  conveyed  in 
a vrry  Hrviy  manner,  an  ohservotion,  n.  142,  that  s mudem 
Sculptor  would  not  consider  the  prorties  of  frequenting  our  pugilittie 
ocodrmies  os  ” a very  important  accussoiy  to  his  ordinary  mouis  of 
Improrefnent ; that  to  examine,  to  any  purpose,  tbe  mus^or  funna 
otien  there,  lie  mutt  take  them  to  his  study  : and  that  tb«  Romans, 
poweaiiiig  RDilar  o]>portkiBilin  with  tbe  Grrerks  for  etudyirw  tbe 
human  furni  at  gnmee  and  pnhlK  exercises,  never  auproadwd  tbe 
exaUenee  of  Grecian  art.**  We  ore  of  opinroo  that  tbe  Gvm> 
oasia  of  the  Greeks  probably  coDtained  flguree  that  showed  intelkw 
tual  as  well  as  anUnal  power,  modeb  of  nobler  expreeoion,  and  |«r- 
nonages  nwre  graceful,  an  well  os  lellier  and  tnore  dignified  in 
choicer  and  dqrartnieat,  than  our  **  pugilbtie  oeadnniei'*  can  oflen 
boast  i but  we  think  that  with  such  living  Grecian  forms  )«forc  him 
on  able  artist  would  prefer  catching  tbe  exfirvsaMm  of  uacunscioua 
and  unrastrained  subjects  to  confining  them  ia  his  Wvdie  t and  we 
sgTca  with  the  author  that  tbe  superior  taste  and  civilisation  of  the 
Greeks  brought  them  to  admire  sind  imHate,  what  Wswgifted  Roman 
artists  woukT  overlook.  The  lemork  in  on  Rsoay  uf  llume,  that 
**  noihmg  is  wtart  /auowraUr  /«  the  rite  of  po/ilmeM  «aif  tramtng 
thum  a mmher  «/  nri^A&camMj^  «t<f  indegendent  Stoin,  cemented 
tomethee  5y  comsserrr  oaif  poAey,’*  may  account  for  the  noiv 
advoncaaeat  of  (he  Arts  in  ancient  Rome.  The  mistrem  of  the 
world  had  no  rivsU.  Her  slaves  were  her  teocheve.  She  condw 
scended  to  be  taught.  Hew  could  she  be  eminent  ia  what  she  hsif 
despised  £rra^/  alii,  kc. 
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Pamtuis  the  entire  body,  their  preclice  is  to  complete  & perfect 
model  of  the  form  beneath,  hefine  draping  is  attempted. 
It  IS  upon  the  same  principle  that  we  would  urge  the 
pictorial  student  to  consider  muscles  as  a clothing  of  the 
bones;  and  so  tltoronghly,  in  the  first  place,  to  acquaint 
himself  with  the  skeleton  of  any  animal,  as  afterwards  to 
clothe  it  with  facility  in  all  its  appropriate  integuments, 
and  thus  to  show  the  whole  figure  well  sustained 
throughout.* 

Of  super-  (258.)  But  this  acquaintance,  generally,  with  mus- 
ctilar  configuration  will  be  incomplete  if  it  lead  to  ftirced 
laeotssnd  exaggerated  outline.  The  muscles  in  the  living 
fstaa.  figure,  besiiles  their  covering  of  the  skin,  are  so  sheathed 
oiid  rounded,  and  kept  down  by  various  fascie  and 
ligaments,  annular,  capsular,  and  inter  muscular,  that 

* Such  a view  of  the  subject  sertni  yet  raon  iksce*«ary  li>  Painting 
than  to  Sculpture,  line*  tbe  itculptur  Is  ncS  troublsd.  ncqS  oecs* 
•ioiullr.  in  rebsTu,  by  rules  of  lioe«r  perspective.  Hut  Psioters  are 
ronfiuwl  to  a flat  aurfece,  and  to  only  on*  wpect  of  the  farm  which 
that  aurfsce  ii  to  represent  P&inten,  therefoie,  mtal  be  csrrful  to 
keep  the  psinteit  form  viUiin  peimclive  rules,  sod  Dstut  he  careful 
in  propovtum  to  their  icrealer  dimeulites;  for  the  looter  may  b« 
often  ovrrwhelmed  with  fore^hortminga  in  cases  for  which  a statuary 
has  the  advantse*  of  actiul  mrasurvment,  sad  which,  to  0i«  latter 
artist,  may  be  tM  simplest  rases  possible.  A method  BMiy  hen*  be 
nsewtioosil,  which  we  know  has  sucvesRttilly  pursued  Let  tbs 
huoum  skefetnii,  or  that  of  any  animal,  dmssi  la  aomr  an/ara/  pow 
/•M,  be  ptaiuti'd  in  od  upon  a panel  of  lutficirnt  dimetuiuot  to  iriuw 
distinctly  the  features,  joints,  and  pnteral  character.  When  ttie 
Fainting  is  sufttaenlly  dry.  mb  the  surCset  with  a little  finely 
powdered  pumice-sloitM  till  it  wilt  admit  a coal  of  water  cwlour.  pew- 
pared  of  any  earth  or  och*o  mnwl  with  white  chalk,  to  suit  the  tint 
of  the  intended  subject:  Wt  the  slndrnt  then  tsJu!  his  hair  ]wnctl, 
and  with  a full  brush  of  ruluur  1.J  rn  the  various  strata  of  the 
muscles ; only  in  the  im*erse  ontcr  to  that  adopted  by  ao  anatumist 
in  disaMting  them  or  taking  Ihrra  9jT : for  the  diMMCtor,  beginning, 
of  accenuty,  with  Iheloutnde.  calls  that  outside  coat  the  first  layer  of 
Diineles;  and  so  proceede  through  tha  second  and  third  layers  till 
ho  reoches  the  fourth,  which  lies  neaiwit  to  the  bonca.  0«r  prartU 
tioaer,  on  tlw  cootrary,  nay  begin  with  the  fourth,  or  with  the  third, 
of  whwh  be  need  nut  be  very  minutely  carefnl,  since  those  inuwlee 
are  seldon  subjects  for  the  Painter ; hut  to  aacond  and  to  fi>e 
ftrvt  layer,  since  iheee  give  form  to  and  partly  eenatitule  the  super* 
fiml  bmiiHlariaa,  be  ni^  f«y  diligent  attentiuo.  It  was  with  this 
view  that  we  have  endearouKd  in  the  preceding  eohirans  to  select, 
ami  to  doaoribe  for  him,  the  most  remarkable  of  the  euperficial 
muaclee,  particularly  in  the  hnman  subject.  He  will  scaieeiy  find 
an  easier  nvode  of  taxing  in  hia  mmiory,  and  of  familiafiiiog  to  bn 
eye,  the  shapes  use,  ongm,  inserlion,  and  ettuatioo  of  these  aiU 
important  inetruments  of  animnl  mutkio.  A peenUar  advantage  of 
this  method  it,  that  tbs  whole,  or  any  part  of  the  water  colour  iBay 
be  at  any  time  tfTaced  srith  a wet  tpoage,  when  the  painting  of  the 
bones  will  again  reappear,  aad  may  agaia  be  eoated  with  larger  or 
with  nailer  maadee  at  plaeauie.  Fur  tlw  cimnsclioo  of  the  bones 
and  muadea,  sees  short  m complete  Manual,  12ma  by  J.F.  Suuth, 
I82fi. 

If  further  practice  be  desired  in  this  way,  let  the  student  pr^ 
pare  dark  tints,  variouUy  tempered  with  the  lighter  material,  and 
proceed  to  shade  evrry  musdu  according  to  its  natural  uroaiiainicy 
and  the  degree  of  light  introduced  over  each  pert  oftbe  ngime.  For 
this  purpose,  Irt  him  first  draw,  or  paint  in  a skeleton  form,  any 
fine  statue  ur  group;  and  after  carefully  matkingibe  pusiiwn  ofthe 
several  jcUite  and  bony  proluberaneea.  cover  the  wbule  with  muscles, 
aa  earn  lo  the  marble  or  eaet  before  him-  Oil  paintioge  of  akcletuoa 
from  the  antiqiie,  to  be  aflerwerds  worked  upon  with  wetcr  cokwr  in 
the  manner  above  suggested,  might  furmsh  useful  practice  for  such 
as  eomtnetice  Ui«  Art  It  will  moreover  be  evident,  that  by  varyuig 
to  any  required  extent  the  pueture  of  Ui«  skelctun  auimal,  the  fiM«> 
goiog  metnod  may  be  rendrred  univereally  uaeful  in  the  drawing* 
•chool,  for  acmiiriug,  in  a ahortcr  space  of  time  than  perlia|a  is 
UBual,  a more  than  usual  anpaintance  with  Myology. 

A vary  ooinpletH  Work  in  fidw  was  nublnhed  at  Paris  in  iklS, 
1^  Jeai»*Ga1beft  Salvage,  f>»crrair  en  Midntm,  eutitUd  AnaJymtt  du 
Oiodtaleur  evmhtu«mt  / the  platea  to  wluch  efiectually  iiluetratc  the 
inaihod  of  practice  which  we  have  recoenmeodsd  aliove.  .See  also 
Tuson’s  itfjnAyy  UitutnUed,  foL  Id^,  On  the  same  eubjcct  there 
U a Work  translated  from  the  German  of  Lavater,  publiabed  in 
1824  \sy  Ackertnano,  cxptvasly  for  artists. 


even  in  the  nxist  muxcular  living^  mrKiel  lltey  blend  by  Of  Outline, 
degrees  their  boundaries,  ^lidttip  softly  and  insensibly 
into  each  other,  and  have  no  marking  that  at  any  time, 
nr  under  almost  any  circumstaoces,  will  lie  seen  af>* 
proBching  to  hardness.  Of  the  Bupcrftcial  ligaments 
and  ftiMriic  in  (he  human  subject  It  will  therefore  be 
necessary  to  make  some  mention.  Tlie  inptinnl  lip^m* 
ment,  c^led  i*oirparr«,  or  the  crural  arch,  alon^  the 
spine  of  the  ilium  to  the  oa  pubis,  has  been  noticed  i 
(Art  252;)  it  is  a folding:  or  doubling  back  of  the 
tendon  of  the  oblM|uus  cxteriius.  The  use  of  these  li^* 
ments  j^enerally  is  to  hind  down  the  tendons  and  prevent 
them  from  starting ; and  sometimes  to  give  them,  as  by 
a pulley,  a new  direction.  Each  tendon  for  this  purpose 
is  enclosed  in  a smooth  and  well-lubricated  tendinous 
channel,  which  is  called  a capntlar  ligament ; also  at 
the  extreme  joints  of  the  limba,  both  of  the  thorax  and 
abdomen,  are  affixed  tendinous  bands,  called  annu/or 
ligaments,  under  which,  through  distinct  rings  or 
aheatlis,  pass  the  tendons  of  various  muscles  concerned 
in  motions  of  the  carfius  and  tarsus,  and  of  their  ap- 
pending joints  and  phalanges.  These  bands  furnish 
likewise  points  of  attachment  for  (he  foscim  that  sur- 
round the  arm  and  leg.  At  the  wrist  in  the  human 
subject,  we  need  only  here  mention  the  annvlar  band, 
or  ligament,  which  at  its  broadest  part  is  the  breadlJi  of 
a thumb,  and  which  has  (he  a|ipe]la(ion  of  anterior  or 
poUerior,  according  to  its  aspect  towards  (he  palm,  or 
towards  the  back  ^ the  hand;  the  former  binds  down 
and  gives  passage  to  the  flexor  tendons,  the  latter  to  the 
extensor  tendons.  Both  ligaments  are  attached  strongly 
to  the  articulations  of  Ibe  radius  and  ulna,  and  of  the 
neighbouring  Ixmes  of  the  carpus,  which  they  assist  in 
connecting.  Again,  at  the  ankle-joint  o^rve  the 
deltoid  ligament  descending  from  the  inferior  border  of 
the  inner  ankle  to  the  inner  part  of  the  astragulus  and 
oe  calcM,  to  form  a bond  for  the  tendons  of  the  flexor 
longu*  digilorum,  and  of  the  tibialis  posticus : also  horn 
beneath  the  ovfer  ankle  to  the  outer  side  of  (he  oa  calcs 
a second  bnnd  for  the  tendons  of  the  pcrotiii ; and 
a third  in  front  above  (he  instep,  situated  between  llie 
ankles,  and  jmning  the  former  two.  gives  passage  to  the 
tendons  of  the  pruprius  extensor  pollicia  pedis,  and 
(Uirou^  four  distinct  rings  or  sheaths)  to  the  four 
tendons  of  the  extensor  kmgus  digitorum. 

(259.)  Among  the  faecue,  or  aponcurosea,*  we  may 
begin  with  noticing,  1.  That  of  tl>e  occipito-frontalia 
muscle  spread,  tendinous,  over  the  crown  of  the  head. 

2.  That  of  the  tanporalit  has  been  already  named. 

(Art.  232.)  3.  The  platyema  myoide*  may  be  here 

included,  originating  by  extremely  delicate  fibres  from 
the  cellular  membranous  covering  of  (he  pcctoralis  and 
deltoides,  and  inserted  into  the  skin  and  muscles  of  the 
lower  jaw  and  cheek.  Acting  as  a muscle,  it  draws 
downwards  the  skin  of  tlie  check,  and  when  the  mouth 
is  shut,  draws  the  integuments  of  the  neck  upwards. 

It  is  introduced  in  this  place  from  its  inseparable  con- 
nection with  a thin  fascia  interwoven  with  its  fibres, 
termed  (he  cervical  fascia,  which  binds  down  and  in- 
vests the  front  and  sides  of  the  neck.  Through  this 


* la  vsfious  paiti  oftbe  boity  the  teaiiaat  nay  be  oera  expaadinr 
tbemselvcs  into  a btoad  fist  raembraac,  aad  fomang  what  i*  callel 
aa  apaasuroaia  or  faacia.  The  um  of  Ibeea  food*  ie  to  cover  tba 
muaclts,  aad  give  aUaebsMat  to  rasay  of  their  fibm  i they  xUo  dip 
down  between  tbe  lausclee,  and,  fonaiag  partitieae,  adhere  tu  the 
ridgee  of  the  booce,  aad  thue  tnwent  the  muactee  ftOB  etartlag  at 
■w^ng  loo  much  when  io  rwlvot  aciwo. 
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y«inttB{(.  fucift  and  platysma,  and  in  lb«  direction  of  the  eterno* 
^ hyoidei  muscle,  is  Keen  occatuoually  a convexity  in  the 

throat  called  the  pomutn  Adami,  generally  larger  in  the 
male  than  female  subject.  4.  The  hrach^  aponeurosis 
art  see  Irom  the  tendons  of  the  latissiinua  dorsi  and 
pectoralis  muscle^t  on  each  side  of'  the  arm-pit;  also 
from  the  tendinous  insertion  of  the  deltoides ; also  at 
the  back  part  of  the  arm,  from  the  spine  of  the  scapula 
. (Art.  2SS)  and  the  fasda  of  the  infraspinatus.  From 

these  origins  it  expands,  like  a sleeve,  downwards  over 
the  whole  arm,  enveloping  the  muscles,  and  covering 
the  brachial  veaselaand  nerves,  where  they  descend  along 
the  inside  of  the  limb.  It  becomes  6xed  below  into  tlie 
condyles  of  the  humerus,  and  to  the  several  neighlx>ur- 
ing  ligaments  between  the  muscles,  and  then  proceeds 
to  form,  &.  The  fatcia  of  the  fortarm,  a strong  and 
thick  covering,  but  more  especially  so  at  the  back  of  the 
limb.  The  tendinous  investment,  which  in  the  upper 
joint  or  humerus  was  thin  and  weak,  now  becunves 
dense  and  powerful ; it  is  attache<l  to  the  condyles,  and 
adheres  firmly  to  the  olecraoun,  or  upward  projection 
of  the  ulna  ^hiiid  the  ann  it  is  stren^hened  by  fibres 
from  (he  triceps  extensor,  and  in  front  it  appears  a con- 
tinuation, as  has  been  said,  of  tlie  brachial  aponeurosis 
sent  off  from  the  biceps  flexor  cubiti.  It  descends  over 
the  forearm,  binding  down  the  muscles,  and  sending 
processes  between  them,  and  is  continued  below  into  ll»e 


(he  fascia  lata,  but  receives  fibres  from  the  tendons  of  Of  OuiUsa 
the  sartorius,  gracilis,  and  seinitnciiibraiiusus,  a.s  well  as 
from  the  tendinous  expansions  of  die  rectus  and  va<iti 
femoris.*  10.  Lastly,  the  fa$cxa  fAantaru  requires  our 
notice,  bearing  some  analogy  to  the  fascia  palmaris  alreatly 
deacriljed.t 

(260.)  No  apology  can  be  necessary  to  the  artistic 
inquirer,  for  our  having  given  as  mimite  stleiilion  as 
our  limits  will  permit  to  the  foregoing  particulars.  If 
intimate  acquaiuiance  with  the  superficial  muscles  be 
absolutely  indispensable,  there  must  likewise  be  still 
further  occasion  for  a perfect  knowledge  of  those  parts 
which  appear  above  Uie  muscles.  Not  only  the  fasciie 
we  have  been  enumerating  are  eascntiul  characteristics 
of  the  external  flibric,  but  a multitude  of  veins  aUo 
which  protrude  themselves  outside  the  surfucr  of  tlie 
fascie,  and  are  seen  through  the  skin.l  We  have 
already  alluded  to  certain  veins  and  arteries  in  (he 
region  of  the  head.  (.Art,  232.)  In  the  arm  we  have  OfniJjnie* 
yet  to  mention  several  cuUueous  veins  which  ramify  *^ '^*“**' 
upon  its  fascia.  The  principal  are  the  vena  basilica, 
the  vena  oephslica,  and  the  vena  medisna  major.  1. 

The  batilic  vein  arises  from  a small  vein,  called  the 
eulvatella,  outside  of  the  little  Anger,  then  runs  upwards 
insklc  of  the  forearm  in  (wo  branches,  which  receive  in 
their  course  a number  of  smaller  ones;  and  which,  from 
their  proximity  to  the  ulna,  are  called  the  anterior  and 


annular  ligaments  (Art.  25B)  of  the  wrist.  From  this 
teodtnaoa  bracelet  at  the  wrist  arises,  6.  'fhe  ftucia  pal- 
fflon'f,  which  expanding  over  all  the  palm  of  the  hand, 
is  fixed  to  the  roots  of  the  Angers,  slitting  to  transmit 
their  tendons.  It  is  strong  and  thick,  and  conceals  (he 
muscles  of  the  hand,  while  it  gives  tliem  powerful  sup- 
port. 7.  In  the  region  of  the  abdomen  we  have  the 
fibres  of  (he  f>biiqvu»  triernut  descendens  terminating 
downwards  in  a broad  thin  aponeurosis  assisting  to 
support  the  viscera.  6.  The  fwteia  lata  is  a very 
strong,  smooth,  and  tendinous  expansion  on  (he  outer 
part  of  the  femur.  On  (he  anterior  and  inner  part  it  is 
very  thin  and  of  n cellular  texture.  It  surrounds  the 
femur,  covers  all  the  muscles,  and  is  pierced  by  many 
small  foramina  for  vessels  and  nervn.  The  foscia  lata, 
as  its  name  imports,  is  most  extensively  connected  with 
bones,  tendons,  and  ligaments  in  the  abdominal  region.* 
It  receives  a number  ^ fibres  from  the  muscle  peculiar  to 
it,  called  the  tensor  vagine  fomoris,  and  also  from  tlie 
tendon  of  the  gluteus  magnus.  Below  it  adheres  to 
the  oommoa  tei^n  of  (he  rectus  and  vaali  muscles,  and 
to  an  aponeurotic  expansion  over  the  knee-joint;  and  it 
is  continued  over  the  knee  to  be  attached  to  the  heads 
of  the  tibia  and  fibula,  after  which  it  forms,  9.  The 
fiucia  of  Uu  Ifgt  which  is  not  only  a prolongation  of 

• lo  tbs  upfxrr  sod  fan  psrt  of  the  femur  it  shsn  snterkirly 
from  the  *10110  of  the  ilium,  from  Puupsrt'i  (im^vnt,  sod  from  tlio 
ot  puLia : os  ths  iasids  of  tbs  femur  it  e^ixingv  from  the  doaosadiug 
ramus  of  the  os  pihi*,  sod  fruin  the  (smtu  sod  liitK>n»«jCy 

of  tho  iKhium:  livhind  ths  femur,  sod  on  the  itmide,  it  srite*  from 
(hs  turfses  trf  the  merum  sad  eieeyx,  and  is  eentmuous  with  the 
eelluUr  nmiing  of  llw  fdofvus  msKSos,  whidi  muselo,  however,  i« 
out  bound  by  any  dbCiort  faaoAor  speosurosM:  it  itst  thsaatmiw 
edge,  end  ou  the  lower  iibrat  of  the  iduteus  raaitnuf,  that  the  Oom- 
fneoeemcot  behind  of  (be  faKiA  Ufa  appears.  Thu»  ertenaiv*  in  it* 
origin,  the  Caseis  pomes  down  atvr  the  whole  thigh,  covetinjf  and 
wiclosiag  ths  museulsr  mom.  sod  sradioc  septs,  ur  processes,  m. 
wards  thrmigh  the  femur,  which  form  cellular  abeslh*  for  sevetsl  ef 
the  mnecleo.  By  one  of  tbcee  proormes,  or  Umiiur,  it  ia  finniy  fiaed 
to  t^  outer  ed|;e  of  the  lines  saprrs.  But  (he  ouin  body  of  (he 
faecte  dost  not  give  origia  to  ratisnilar  fibres,  and  ia  s complete 
onsttached. 


posterior  ulnar  rct/M,  the  posterior  being  the  largest. 
The  basilic  vein  next  posses  over  the  Ibid  of  the  arm. 
and  ia  here  joined  by  a vein,  to  be  again  noticed,  called 
the  median-basilic;  it  then  becomes  deeply  seated,  and 
disappears  a little  above  thrclbuw-joinl.$  2.  The  ctp/ialic 
vein  commences  also  at  the  bock  of  the  hand  by  a plexus 

* It  »dhrTvfi  finniy  to  tlw  hand*  of  the  tihia  and  fibtiU;  and.  iti 
lit  psnoge  downwanli,  adherta  slio  lo  the  inner  edgr  of  ths  front  of 
lltc  tlbU,  uniliuc  diielf  insrparahly  wi(h  tbs  periuuteum:  tt  vutiivly 
invevt*  the  Irg,  W ia  thickast  m front;  beniod  and  at  the  knrvr 
psrt  of  (lie  leg  U ia  much  thinner.  It  again  becofnM  very  atruag 
where  it  psaaua  over  the  ankW^jumt,  in  cuQsrquraee  ef  it*  aiihmtm.% 
shout  the  outer  and  iuner  malleolut:  here  H ngua  join*  (he  annular 
ligBimrat  slresxly  mentkmrd,  (Art.  2bS,)  whxh  t*  iharritml  in  th« 
Lmdam  OiueHor,  (a  work  lo  which  we  are  iodeblcd  fur  the  grrsiri 
part  of  our  mforwistion,)  «a  bring  ia  fact  ualy  a tliieker  and  ctrungvi 
porlioD  of  ths  fiucim  of  ibu  leg.  Below,  and  in  front,  the  £*aeU  o( 
the  leg  terminales  Iw  a thin  teuiliDoua  cx]>sOkion  tliat  covera  the  io' 
step ; hehind,  it  ii  loet  iu»«naU>ly  on  the  heel ; on  ths  outer  *ide  it 
is  connected  with  the  *bealh  of  the  peronei  muacls*,  and  ou  the 
inside  it  ie  affixed  to  th*  internal  snin^  hgameot. 

t It  ia  a Tory  strong  tendinooa  expsntioo,  which  anara  from  the 
pnijectbg  extremity  of  (he  n*  ralcis,  sod  psasea  forward  orer  tb« 
vole  of  the  foot  to  com  tuid  protvct  ths  muscles;  it  ia  triangular 
At  its  origin  Erum  the  hrel  it  is  thick  but  narrow ; afterwanla  it  be- 
come* broader  and  thimier  as  it  pmrvsd*  under  tbs  foot,  and  b fixed 
to  the  bond  of  each  of  the  metataml  bones  by  a prucss*  wh»^, 
spUtting,  Irarcs  room  fiir  the  teodtauu*  rsamla  ami  a«we*  to  pssa. 

* Our  limit*  will  not  rwtmit  such  a cumpsrative  view  ai  would 
include  a dtwription  of  them  reitia  in  quadrujied*,  but  Ihc  student 
will  find,  lo  {umuog  the  inquiry,  that  th*  part*  of  qusdru{<ed«  sns- 
h^{Oua  to  thoM  in  the  human.*ubj«ct  hav*  •rmilar  fawriw  and  vtin*, 
which,  running  ever  them,  ahuw,  in  hks  tnaonor,  thoir  branche*  in- 
mediiitcly  under  ths  skin ; they  are  more  or  le*  a naiL'liti  luvonlhig  to 
cimimatancn.  In  gcopfsl  (hi^  reesel*  appear  m*«l  dnimded  aiul 
fuHeri  in  any  member  which  Ue  kweW.  and  whose  fluid  rontenU. 
in  finding  ifwir  lerel,  must  actwnuJats  b}’  a force  of  gravity  cor* 
issnondiiig  lo  Ih*  posture  of  the  limh.  Fur  this  reason,  in  qui^ru- 
pew,  the  pecloral  and  thoracic  vems  ais  conrpiatout.  .\Ho  any  in- 
cidental stoppage  of  the  circulation  will  cause  a awullm  sp;wsran(e 
of  the  rrin*  m that  portion  of  ths  limb  where  an  sceuim.Utton  «.f 
blood  is  induced. 

4 Forexamjdes  of  the  basilic  rein,  see  tbs  Hercules  Fareesr.  the 
Slsraing  Fsuo,  and  the  left  arm  of  the  Ha-moQ.  The  Ufp  hsnd  of 
th*  Laocoon  admirably  exhibits  the  dMiKwitmn  of  the  rcim;  and 
must  divide,  with  Ih*  foot  of  the  ilercule*.  the  attention  of  every 
student  ia  outiiiis. 
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Punting,  of  veins,  uiiilinR:  inlo  one  trunk,  named  vena  cephalica 
nolHcis,  situated  between  the  thumb  and  metaear{>al 
hone  of  the  forefinger.  Pa-wing  abmg  the  radial  side  of 
the  arm  It  takes  the  name  (d*  the  Miperficial  radio/  t?ri>, 
and  receives  aitaneous  branches  from  both  aurluces  of 
the  forearm.  Ascending  over  the  bend  of  the  arm,  near 
’ the  outer  condyle,  it  i»  joined  at  this  point  by  the  median- 

cephalic  nut  yet  no(ice<i,  and  continues  its  course  up- 
wards near  the  outer  hornier  of  the  biceifS  flexor  cnbiti,  and 
afierwards  between  the  ddtoides  and  pectoralis  major, 
till  it  dips  inwartls  under  the  armpit  to  enter  llte  axillary 
vein.  8.  The  median  vein  is  a trunk  between  the  two 
former,  supplied  by  several  veins  that  run  along  the 
middle  of  the  front,  or  flat  side  of  the  forearm,  on  a line 
with  the  palm  of  the  hand.  At  the  fold  of  the  arm  the 
mediana  major  divides  into  the  two  branches  that  have 
been  mentioned  ; one  of  them,  mediana  6a4i7iVa,  being 
a Junction  obliquely  with  the  basilic  vein;  the  other, 
the  mediana  cephaiica,  with  the  cephalic.  A third  re- 
tiring branch,  and  therefore  unim|>ortant  to  the  painter, 
fiinks  inwards  to  join  the  deeply-seated  veins. 

(261.)  In  the  femoral  extremity,  the  student  will 
remark  the  vet\a  saphena  major  and  the  vena  saphena 
minor.  1.  Xhe  taphma  mayor,*  commencing  from  veins 
on  the  inner  side  and  forepart  of  the  foot,  is  seen  cross- 
ing over  the  inner  ankle;  then  running  upwards  upon 
the  inside  of  the  tibia  it  ascends  behind  the  inner  con- 
dyle: ills  next  seen  climbing  up  the  inside  of  tl»c  knee 
and  of  the  femur,  under  the  name  of  the  saphena  interna. 
At  its  first  appearance  it  is  very  distinct  and  superficial ; 
but  as  it  ascends  the  femur  it  Imomcs  enveloped  by  the 
fibres  of  the  fascia,  and  at  length,  about  an  inch  and  a 
half  below  Poupart's  ligament,  sinks  beneath  the  falci- 
form process  of  the  fascia  lata  to  join  the  femora)  vein  in 
the  groin.  In  its  course  it  is  joined  by  several  cutaneous 
veins  from  the  thigh.  2.  The  aaphena  minors  or  ex- 
terna, ii  situated  between  the  muscles  of  the  calf  and 
the  &.scia  in  front  of  the  leg.  It  begins  by  cutaneous 
branches  of  many  small  veins  on  the  miter  ankle  and 
outer  side  of  the  foot,  and  is  seen  ascending  from  the 
outer  ankle  over  the  tendo  Achillis,  and  along  the 
middle  of  the  gastrocnemius  muscle  to  join  the  popliteal 
vein.  At  first  it  is  very  visible  in  its  course  immediately 
under  the  skin,  but  in  the  upper  part  of  the  leg  this 
vein  sinks  gradually  between  the  lamins  of  the  fascia  to 
enter  the  poples  or  hollow  of  the  ham. 

OutUns  of  (262.)  On  the  subject  of  Landscape  we  have  here 

LuuUcape.  pcrlorm  our  promise  of  giving  some  observations. 

The  varieties  of  outline  in  Landscape  result  chiefly  from 
changes  of  the  season  and  of  the  weather,  much  after 
the  same  manner  as  the  outlines  of  interior  or  in-door 
grouping  result  from  the  agency  of  human  contrivance, 
and  from  gestures  voluntaiy  or  involuntary. 

Landscape  has  commonly  been  divided  into  fore- 
ground, olf-scape,  or  middle  ground,  and  distance.  Of 
these  three  the  middle  ground,  ta*  it  generally  comprises 
the  greatest  number  of  distinguishable  objects,  is  capable 
perhaps  of  the  most  interesting  variety.  To  begin, 
however,  with 

1.  The  distance.  Very  remote  objects  are  only  and 
dimly  visible  in  large  masses.  They  consist  chiefly  of 
clouds  and  mountains,  with  occasionally  the  horizon 
formed  by  the  surface  of  a lake,  or  of  tl»e  sea.  or  of  some 


wide  flat  mnor-land.  T/ines  representing  the  most  dis-  Of  OuOio* 
Uinl  clouds  or  waves  will  become,  the  more  nearly  they 
approach  the  horizotital  line,  more  aud  more  parallel  to 
it.  Objects  at  sea,  as  ships,  &c.,  (if  distant  more  than 
fivemilea  from  asiiectator  siandingonihe  shore.)  must  be 
represented  with  their  lower  portions  more  or  less  beneath 
this  intervening  Imrizontal  line  of  water  But  observe 
that,  in  a hazy  atmosphere,  this  hunzi^ntal  line  is 
higher  than  at  other  limes,  and  at  buune  tiule  distance 
above  the  ordinary  perspective  horizon,  (Art.  11,)  a 
distance  greater  in  prupc^ion  to  the  degree  of  huzi- 
ness.  The  height  of  the  horizontal  line  il  L (plate 
i.  fig.  1 .)  above  po,  ik,  or  a d,  the  base  or  bottom  of  a 
picture,  also  depends  upon  ll>e  nature  of  the  subjects  to 
be  introduced.  If  much  foreground  or  middle  ground 
be  required,  the  eye  of  the  speclaUw  must  be  placed 
higher  to  command  the  view.  The  horizon  of  courae 
rises  with  him.  Some  great  authorities  in  landscape, 

Poussin,  for  example,  have  chosen  to  place  the  horizon 
about  one-third  from  the  top  of  the  picture.  This  ar- 
rangement is  favourable  for  the  sublime  effects  of 
mountain  scenery,  and  unfolds  a kind  of  bird's  eye  view 
considerably  below  the  level  of  the  spe<Kator's  feet,  or  of 
the  ground  plane.  Other  great  artists,  as  Claude  of 
I.,orraine,  have  placed  their  horizontal  line  about  one- 
third  from  the  bottom  of  their  canvass,  thus  obtaining 
a larger  portion  of  sky,  and  consequently  of  ueriol  light. 

2.  The  foreground.  The  nearest  objecie  have  tiicir 
outlines  most  distinctly  marked.  es|>ecial]y  such  as  lie 
near  C.  (plate  i.  fig.  1.)  the  centre  of  the  picture.  We 
before  observed  (Art  15)  respecting  the  circle  of  vision, 
of  which  FR  (plate  ii.  fig.  5)  is  diameter,  as  well  as 
respccUog  the  circle  of  distinct  vision,  of  which  V \ is 
diameter,  that  within  any  given  intervals,  a.s  V F,  or  X R, 
between  tlie  two  circles,  the  objects  become  clear  as  they 
approach  to  C.  Upon  the  same  principle  also,  the 
distinctness  of  objects  tcilhin  the  circle  of  distinct  vision 
increases  as  they  approach  the  same  point  C.  Not  only 
in  the  outline  of  figures  or  buildings,  hut  in  the  foliage 
of  trees,  shrubs,  or  plants,  undulations  of  water,  &c.,  the 
most  articulate  and  carcfiil  markings  may  be  here  re- 
quired. Among  foliage,  close  to  the  plane  of  the  pic- 
ture, an  outline,  even  of  leaves  and  flowers,  may  be 
occa.sionally  given  with  good  effect,  provided  they  be 
kept  to  their  natural  size,  determinable  by  the  propor- 
tions of  the  principal  distance.  (Art.  39.  et  $eq.)  It  is 
recommended  for  drawing  readily  the  outlines  of  foliage, 
that  the  student  previously  apply  himself  to  learn  the 
touches  of  some  able  master.  Besides  many  Works  of 
modern  Art  for  this  purpose,  good  engravings  from 
Titian,  Caracchi,  and  Rubens,  may  supply  examples. 

From  Claude  there  is  a very  characteristic  set  of  en- 
gravings by  Earlom,  the  LiArr  veritatit.  No  sooner, 
however,  is  competent  execution  obtained  in  tins  branch 
of  drawing,  than  the  artist  must  resort  to  the  book 
Nature  for  the  forms  and  characters  of  his  trees.  Not 
only  must  he  select  for  himself  such  as  present  pklu 
resque  objects  for  study,  but  he  must  remark,  with  some- 
thing of  the  eye  of  a naturalist,  every  peculiarity  in  the 
shape  of  bark  or  foliage,  as  well  the  usual  height  from 
the  ground  nt  which  the  main  branches  of  each  are  seen 
to  fork  off  from  the  trunk  and  at  what  angle.*  Stmiluf 
observations  apply  to  the  delineation  tri  water,  and  the 


* Itie  mpbniB  mitjnr  run*  dilirrmtly  in  Hifimnt  indirirlusls,  hot 
gmrrnlly  tAr*  th«  rourw  fdrea  to  it  m tfa*  legs  of  tbtt  llcrcule* 
ran>c*«  ud  in  ttw  Slreptug  Fsua. 


• Tb*  edition  of  the  Thittato  dfi/a  Pttltim,  by  blAnti,  coidain* 
many  remarkabio  obwrvstiun*  fivm  Dn  Viaci,  ou  fvlisge  and  wo 
Lao^npe  geomUy,  not  before  i>ubUshv<l. 
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Painting',  morf  or  <1»linct  outline  of  iu  wave^i.  By  (he  in- 
Alienee  of  wind  it  takes  the  direction  of  the  waving  line 
to  I),  loC.  or  toR.  (Plate  si.  6^.  S.)  The  effect 
alM)  of  wind  upon  clouda  is  inAoitely  diversified.  As  a 
general  rule,  let  the  rouudet  and  fullest  portion  of  a 
cloud  be  that  which,  like  the  bosom  of  a sail,  is  furthest 
from  the  wind,  and  let  its  scattered  portions  be  repre- 
sented to  windward.  The  same  outline  applies  to  the 
representation  of  smoke.  Very  high  clouds  a.Hsume  a 
level  form. 

3.  Respecting  the  middle-ground,  which,  as  its  name 
imports,  is  )>etween  the  near>ground  and  the  distance,  the 
outlines  are  less  articulated.  They  become  more  indis* 
tinct,  more  rounded,  and  more  grouped  in  masses,  in 
proportion  as  they  n^cetle  frmn  the  eye.  l«arge  trees, 
which  upon  a closer  view  would  show  distinct  branches 
mu.st  now  be  massed  into  round  or  spheroidal  formik 
The  surface  of  the  roughest  water,  as  it  nears  the  hori- 
zon, approaches  to  a smooth  line.  In  the  middle-ground 
the  same  result  of  a foggy  atmosphere  may  be  shown  by 
the  same  kind  of  enlargement  in  the  size  of  objects,  as 
was  observed  above  respecting  the  effect  of  haie  u|>on 
the  horizon  and  objects  in  the  distance.  Observe  also, 
that  the  sky  over  tlie  middle-ground,  like  that  over  Uie 
distance  and  over  the  front  or  fore  ground  of  the  picture, 
|>artakes  in  its  onlliiies  of  the  some  general  appeamners 
as  belong  to  the  several  districts  immediately  underneath 
it.  Near  the  spectator  the  clouds  are  to  be  dbtinctly 
and  carefully  marked,  though  wilhouf  hardness.  In- 
sensibly their  arlieulatiouH  become  less  ond  less  dis- 
ctTiiible,  until,  in  the  horizon,  they  may  be  said  to  melt 
into  space. 

(263.)  Next  to  configuration  we  proposed  to  treat  of  rjr- 
/ircsswn.*  Tiiat  certain  lines,  curv'ed  lines,  straight  lines, 
or  combinations  of  cither,  have  the  power  of  conveying 
through  the  eye  impressions  (leculiar  to  each  form,  has 
long  lK«n  a received  theory.  Like  all  theories,  it  may 
be  absurdly  m erstrained.  But  nothing  seems  more  pro- 
bable than  ihul  out  of  the  general  appearances  of  nature 
to  the  sight  ami  to  the  imagination,  some  general  dc> 
ductions  have  been  tacitly  and  yet  universally  made  by 


* It  miKht,  pvrhiips,  t>«  doubted  vbethcr  expreaoon  comet  prt>- 
perly  urxier  tht  hud  of  outline.  But  nperienco  deckles  othcrwiHi. 
For  let  Ui«  rocTcit  novice  in  Art  sttempt  the  outline  of  any  ftcuni 
animate  or  inaoimate.  llie  first  epretator  to  whom  he  tubmitt  bis 
wurii.  will  immedialcly  remark  upon  its  merit  as  a resemblance  in- 
teodeil  to  express  BOcae  quality  m the  oliject  refimraled.  If  (ha 
outline,  fur  example,  be  of  a human  sutnect,  ■oma  character  is 
anniixed  to  it.  It  it  nconounced  to  be  citner  young  or  old,  hand- 
•oma  defonnod,  pleasing  or  disogreeaMe,  or  is  coastdened  aa 
expvTitti^  loma  particular  sentiment  of  the  mind,  or  some  pecu- 
liar habit  of  the  mdiTidoal.  If  designed  tor  a likeness,  (be  critic 
instanlly  exsmioes  da  pmportMas.  The  nose  ia  too  locig  at  too 
broad  i the  eye  too  large,  or  too  dimmutire,  or  too  protnioent ; (he 
mouth  Dearer  tv  the  noatiib  or  to  the  chin ; the  Upe  wider,  or 
thinner,  or  aarrower,  than  in  tha  life.  Or,  if  llw  geaersl  likenesa 
be  admitted,  then  it  ia  or  is  not  flattering.  Tha  face  is  too  dwerful 
or  too  thoughtful,  too  youthfuL  loo  han£now,  or  too  othenrise.  Or 
let  the  drawing  be  <if  a horw  or  cow,  or  aay  animal,  its  make,  ita 
breed,  or  other  pecuJuriliea  will  he  oberrven  npoa,  and  its  propor- 
tions inquired  into,  together  with  the  aptitude  of  (he  bmhe  aasigtted 
hy  the  draaghtman  lor  its  support,  or  tar  exprrttmf  any  motioD 
that  may  be  reprsasBtsd.  Kvtii  in  viewiDg  rrprestatiopa  of  inani- 
mate objects  tnrodghnul  the  world  of  Art  or  of  Natorr,  tbs  mind  of 
the  spectatoa  passes  judgment  upon  the  ter/  at  building,  the  tert  of 
carriage,  the  tort  of  tree,  Ac.,  and  the  critic  exclaims  at  once  against 
the  shape  of  such  a mountain  or  of  such  a tinr,  or  of  such  a cloud 
(hat  it  IS  intna/Nra/.  AU  this  criticism,  be  it  obeerved,  is  called  coa- 
tiaually  iaio  rxarcise  by  mere  outline ; and  whether  the  judgment 
passed  be  juat  or  unjust,  a proof  is  given  that  expressioa  of  some 
kind  or  of  sume  drgtve  belongs  to  this  di^'liloD  of  our  inquiry. 
roL.  ▼. 


matikim),  constituting  the  parent  i^tock  upon  which  Oftiutima 
systems  of  taste  have  been  engrafted.* 

(261.)  A jierfectly  straight  line,  however  placed, 
whether  alone  or  with  other  straight  lines,  in  any  diree- 
tion,  gives  no  idea  of  life  or  of  voluntary  motkni.t 
Drawn  horizontally  (see  note  to  Art.  263)  it  implies 
fiatnehs.  and  quiescence,  and  rest.  But  it  is  the  flatness 
and  quiescence  of  no  living  thing.t  It  u the  rest  of 
death,  or  rather  the  fixedness  of  an  object  that  iioitfacr 
ha<i  had,  nor  ctiu  be  e\])ecied  to  have  life.  It  marks,  to 


• Thne  appears  no  alwurdity  ia  malfttaining,  that  m varirties  of 
motion  Of  puutkrn  give  to  nalural  objects  peculiar  changes  of  eoa- 
fomuUiim  nr  outlin«<,  the  liaei  which  fvprrsent  thi>se  changes  should 
be  cDUcem-d  to  hate  somo  nresrtoary  ronrretinn  with  llw  original 
nwvemeol  or  position  so  reprewoted.  Thus,  whenever,  as  com- 
tnuuly  it  happens,  during  any  actiua  or  agitation  in  natuTe, 

tha  objects  courulsed  and  ngitatad  taka  abru|i(,  irregular,  aad 
jagged  forms;  *a  sssodatiun  ibfrcupoB  breome#  ealiiblUhed  in  the 
fancy  of  the  ipeclaliKf  lietwmi  •wch  outline*  and  the  scene  of  terror, 
or  of  confusion  and  wildncus  which  they  rail  tip  tn  his  memory. 
Tha  distorted  features  and  startling  gesture  of  a man  phreniied 
by  pawinn  ; or,  in  a storm  at  ica,  llw  tremeodou*  deciirity  of  waters 
alternately  gulf  and  muuutatn,  that  rim  kke  “ Ah«  o'er  Alya”  ia 
endU'»yawniogcurse*«rf'shafj*.|«nQ!eilwaTrs;  tlw  iqpsag  lightning; 
the  cvntuwd  interwrction  o|  mnumml>l«  l««?s  among  s^vrrd  musts 
and  tom  rigging ; are  likely  tn  impriig  thcmaelres  uideliUy  on  tbw 
“ mind's  *ye."  8uch  lines,  tberefonr,  wooUl  come  to  Iw  nnukiered 
uidjcatirs  «lf  sudden  motiim  or  emutiun,  aod  clwowl  in  the  olplsabct 
of  taste  among  appcfqiriate  cKsmeters  fur  the  terrific  or  the  suUime. 
Let  us  n«t  picture  the  nppo*.rte  to  such  a eceoc:  perfect  cnlinisess 
and  placidity;  a sky  without  a cloud  ; a horirvota]  hoe  naliruken 
^ either  mountaia  or  ware  ; no  sign  of  inovwneut  any  where. 
Tlus  straight,  undeviatiag^  herisuntal  line  might  very  uatumlly  h« 
adop4<«]  fir  expressing  rent  or  fixedness.  .\nd  aonther  rtraighl  lioe 
peqwudiciilar  (o  thin,  might,  on  similar  priociples,  exjvivsf  finnnmn 
nr  security,  namely,  the  geiwml  stale  of  bodies  r^iog  prrpendicu. 
larly  upim  hiwixootal  ba*N.  He  impresuan,  too,  respecting  iwcu- 
rity  would  be  stronger  a*  (he  base  is  exlende^L  If,  indeed,  the 
straight  line  be  sees  iocUned  to  the  borison,  wv,  of  nerossity,  regar«l 
the  object  Bs  fsJling,  or  for  n lime  only  kept  from  failing,  like  the 
tottering  wall  of  a dilaphUtutl  biuhling.  I'hiia,  the  straight  lines  at 
A Olid  B (plate  it.  tig.  inriined  to  the  honznn  C I)  indicate  a pro- 
peuaity  to  fall : A toward  C and  B toward  D.  But  let  the  line*  A 
aod  B be  juineil  at  R,  (fig.  3,)  the  idea  of  insecurity  and  dilanUIa- 
tina  ceases  and  the  fl^irv  A K B supported  on  the  baw  A B is 
endued  with  pyramidal  stability. 

f A strmight  line  diridrd  regularly  denotes  method  awl  dniga, 
but  ia  often  ton  prvctsr  and  formal  fur  pictonal  ctlert-  Iriiided  irre- 
gularly it  denotm  ronfuaon  ; but  diridi-d  so  as  that  the  parta  shall 
bear  a certain  proportion  to  each  otlirr,  it  hecumes  agreeable  : r.  f. 
in  B persiKctise  of  the  wings  and  ctailrc  of  the  building,  and  in  the 
forms  of  crystals,  whertiio  the  arrangement  may  be  so  wooderfully 
varied  a*  to  be  proDotinccd  beautiful  In  living  a straight 

line  eorobiiied  with  curses,  indicates  direct  motion  or  inataufaneoui 
impulse  by  ih*  extension  of  a Uml»:  e.  a.  that  of  the  index  huger 
used  tn  pointing,  or  the  stuhien  t|n-ad  of  sU  t)i«  fiugvrt  in  an 
ictiuD  of  surprise,  ap^irehension,  or  terror. 

{ It  is  ohservabw  that  in  a stale  of  jierfeet  ijuieseence  or  siren, 
the  limbs  of  a Using  sul^ct  arv  conasikTably  mfledMi.  Animan 
most  commoaly  will  Iw  seen  sleeping  or  lying  at  rest  with  their  legs 
gathered  up.  Sir  Charles  Bell  rnnarkx,  in  his  E*myt  on  Krpm. 
tim,  (p.  184.)  that  thm  is  a drawing  together  of  the  liwly  and  Umbt 
ia  de^  sleep,  unless  where  mm  gravitalioa  Btretchrs  the  kgs,  or 
wbm  the  pvstuiw  of  (he  sleeper  prertnts  it.  In  death,  he  adde, 
the  body  ia  heavier,  that  is,  the  ikbbUoq  of  (he  limb*  it  more  under 
the  influence  of  mere  gravitatioa,  Rulwns  has  giren  ton>e  very 
rude  aketrim  to  show  that  the  elements]  Ibron  of  ileathn the  straight 
line.  The  first  effect  of  death  is  ralaxatioD,  hut  the  second  effect  is 
stiffness  end  rigidity.  But  independently  of  this  straightnem  and 
rigidity,  there  is  a iliatinction  between  sleep  and  death,  in  posture  a* 
well  ax  in  colour  and  fratunt.  In  sleep  there  is  a certain  regard  to 
ronvrnienee,  and  a unifurm  and  grotte  nirve  or  flexure  of  the 
limbs;  while  iu  death  (here  ia  eulire  K&Tunce,  in  the  position,  tu 
the  ground  on  which  (he  body  ii  laid.  (See  the  first  oute  to  Art. 
279  ) The  character  b moat  dalioctly  marked  by  the  posilKia  of 
the  liaad  and  neck, 

■ - Imiirfot  tv//a 

AV  eo^om  tiriAe  ponnt  ciiffmt  »rw$t  re/tmfurnt. 
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Piinling.  the  eye,  a disliiKtion  between  the  barren  im(>eiie(reble 
aoUd  and  the  luxuriam  vcp*lable  ; between  the  unyteid- 
iog  edges  of  a rock  and  the  soft  tendrils  of  the  Tine 
curling  and  bending  orer  it  In  order  to  l>e  a sign  of 
animated  nature*  a line  must  change  its  rectilinear  state, 
and  become  a curie  or  succession  of  cunes.  Tlie  line 
designated  by  our  initniublc  Hogarth  the  “ line  of 
beauty/'  comes  under  Uiis  deacription.  It  contains  no 
rioient  cune.  It  has  no  approaches  to  an  angle,  no 
breaks  nor  abruptnesses.  Dut  it  expresses  either  easy, 
graceful,  cligniRed  motion,  or  the  repose  of  conscious 
iuperiority.*  To  give  it  proper  value,  it  should  appear 
in  the  neighbourhood  both  of  right  lines  and  of  circular 
■ndulations,  or  of  linea  more  curved  than  itself.  Placed 
near  a right  line,  it.s  gentle  windings  show  more  energy. 
Placed  near  lines  of  greater  cunature  than  its  own  it 
becomes  comparatively  subdued.  Fur  this  purpose.t 

* Ilogwrth,  in  his  •/  Brmmtf,  p.  27.  eoariuitet  sU  risibia 

object*  whalsuerer  to  bv  buund^  and  ctmunsmbed  by  tht  tlrmtfkl 
/rise  and  ikt  etrcmlwr  Unt  wilh  ihcif  differvitt  eomlnaatiooa  and 
nirt«/M«*.  U*  otiieivc*,  th«t  *(i«i|dit  liavs  vary  only  io  Uogih, 
andthvrdbre  are  laaiit  omamcDlal;  that  cumra,  aa  they  can  bs 
variod  ut  their  drgn  es  of  curvatura,  u wotl  u in  tbanr  langibs.  bo- 
gin  to  be  omanientali  Ukat  straight  aud  currvd  boee  yuined  vary 
iDUfe  Ilian  cunee  aJotic,  aad  iMonw  wowwhat  more  oroMMntal ; 
hut  that  the  waving  lino,  or  Iiim  of  beauty,  varyb^  *tUI  bmus,  hetni; 
eorapoeed  of  two  curves  contrasted,  hccorars  gnesful,  and  Wads  the 
eyv  in  e nWaxing  maanrr  along  thr  **  cwotiuuity  of  its  veriety.^  lie 
aftcTwarua  (p.  60.)  rxempliBn  this,  and  aiiptne*  a email  wire  that 
has  lust  its  spring,  and  to  will  rvlaiii  every  shape  it  ia  twnlcd  iato, 
tu  be  held  fuf  to  th«  outside  of  the  lep  of  an  anatomical  hgur*.  and 
(Itoocv  mailr  to  dseremi  the  other  tide  of  the  Wmur  obltqiwly  orrr 
the  calf  of  the  down  to  ihe  outer  aukW,  all  the  whiW  preneeit  so 
ckmety  as  to  touch  and  conform  itsrlf  to  the  shape  of  every  muscle 
it  passes  over.  IT  this  wire  be  then  taken  otT  ami  examined,  it  will 
be  found  tlsat  the  uiuuterrupted  flowing  curve,  whicb  e Uving  model 
mt^ht  have  ghreo  to  it,  is  broken  into  many  dtMinct  and  separate 
curvirt  by  the  sharp  iodeDtiires  it  has  reewtved  at  thane  points  where 
it  has  been  clnndy  preveed  in  between  tbs  tnuseWa.  He  next  directs 
a BimiUr  wire  tu  he  in  the  same  raanoev  tvirfed  round  the  same 
limb  of  a livuif;  subjeci,  or  of  a fliw  statue,  and  obeervea,  that  no 
sharp  iadenUtions,  or  breaka,  will  attend  this  accond  expevimeni ; 
that  the  clianisee  in  ihe  shape  of  the  snrv  arr  gradual  and 
ccjitihls,  and  that  **  the  eye  atlmirvn  it,  and  glides  easily  along  the 
varied  wavings  of  its  •weep.*  Mengx.  the  cvnteswporary  of  Hogart^ 
and  who  was  about  Ihe  at^  of  tweaty-4ve  when  the  Utter,  m his 
flny-vixth  year,  published  the  Amaifm  «/  fintw/jr.  hu  the  moM 
ideal  comm  ed  Ihirty  years  afterwards  in  the  mom  polished  language 
of  his  pustlmmous  ctlilor,  the  C'btvalwr  il'Axara.  We  ipiote  the 
Italian  nlitum  of  voL  ii.  p.  «44.  /.w  hmn  retie  dsMSisn  cna> 

verttre  ia  9itH'gginie  t U>  eke  awn  prri^nKf*r Wvw  al4a /onsse  prtncfpmie, 
oMvrrtadu  rhe  !e  /somoiai  rfi  rtno/o  tt/rekm^  M very'  psas^i,  disSenae, 

tlevtn*nnt  ta  relttu  e eon  /onwiao  mm  aw  twdoaa  c«mli» 

mtmmisrr  A/rrriMnii»  te  coficaiitk  e U conveesitk.  Ihm  ttmea  coil 
faJtn  i im  pirn  ^ preyosi/o  per  </ar  ^raztm  ed  eJetfaHta  af  conlorm. 
Our  own  Flainun  ( /-rWarTS,  pi  1/7.)  giviw  one  simple  instance  of 
oppoxiliud,  aud  anollwr  of  bara*utiy,  in  liiwe.  “ Two  equal  curvea, 
set  with  either  their  (.wivrx  uc  cunemtv  faree  to  each  other,  produce 
o|qs>«tioa ; but  unite  two  curr«*s  of  diflivent  ssae  and  ssgwwnt,  they 
will  priwluico  that  bamnmiuus  line  tenood  giaarful  u the  bnmaa 
figure.”  It  W to  he  rvniarked  ut*  kl»clksel  Angelo's  drawing,  that  it 
W Imid.  llis  outlines  are  rounder  tbaa  tlw  Unea  of  Raffiselle,  which 
have  more  repose  and  glare-  Kiibena,  aayi  Metigi,  (p-  296  uf  the 
volume  jisft  quoteil,)  by  making  hie  convex  linm  tno  roanl,  producad 
vulgar  and  heavy  forms.  CerregUi  obtainni  the  perfedioti  uf  rie. 
gaoev  and  lightness  by  a ]ir(iper  utiion  of  ctmvex  wilh  concave  lines  { 
while  (.'araca,  his  imiUtur,  departed  from  this  happy  equihbrmra  by 
too  great  convexity. 

t An  acqiiaiutance  with  Architecture  is  essential  to  the  Paialw. 
* Some  of  the  Wiit  I'aiiiters  at  the  English  Sdiuot,'*  observes  a 
judiauus  uiuderii  critic  hiaiself  one  of  iu  living  oraamonla,  **  dW> 
cover  a deficiency  of  knowledge  in  architecture,  the  more  inexeu^ 
able  because  so  easily  supplied  i Isit  tbs  prwvalcnce  of  this  defect  w 
pcThafw  most  glaringty  displayed  io  our  poctmi^  The  pillar  and 
the  curtain  shift  from  side  to  swlv  uf  the  picture  in  duinsy  cumbiire* 
tion,  through  all  the  vaneties  of  aameniMB,  exposiog  at  once  our 
defioeocy  of  othec  oMdariaU  and  our  abuse  of  tbeee.  'niewockiof 


the  curved  lines  (in  landscape  and  in  architecture)  which  Of  Oudiwa. 
occaNioiially  present  ihemsclvea,  may  be  so  varied  by 
Perspective,  as  to  cooperate  essentially  towards  (rraceRil 
exprewsion.  Tlte  folds  b1m>  ol'  drapery  may  promote  (he 
Mine  end,*  mud  might  be  quoted  to  exemplify  the 


IIm  old  masters  show  how  assiduously  Ihi'y  courttsl  tlw  sssistance  i»f 
this  ally,  aud  what  they  thmighl  usctiil,  ws  aiv  ont  in  a sitHstiuu  to 
disrrganl.  Putiesm  aud  Haul  Veronese  were  prodigal  uf  thew 
srchiteciural  knowledge,  aad  ufleo  cutnmuaicaled  an  air  of  magidfi* 
onire  to  thsir  cumtsmtiona,  which  raised  the  chaiacter  of  the  stibjeet 
by  the  dignity  uf  me  scene.”  K/ernemlt  ef  ,4rl,  p,  90.  uots, 

* Amoag  llie  valualile  Lectures  of  Flaxmao  isone  on  the  vubject 
of  drapen',  which  the  student  of  ChdltiM  wiD  do  well  to  study  ililw 
gently.  Thei  l<«cturvr  divides  the  mechanical  stmctuiw  uf  drs]wnss 
as  caused  Ity  the  simtds  Imes  nf  thvir  fobl<s  iuto  lit  Thr  perprmd*' 
cttAsr /v/d,  hanging  Irocn  une  puiot.  (PUte  Hi,  fig.  Ik-)  2dly,  7%e 
mrtrtetam  t>f  </f«gnNis/  wimg  from  each  other  hanging  from 
two  (totnla,  aad  which  may  be  varM  to  a beautiful  infinity  ; ( plate 
ui.  fig,  I9>)  fur  example,  falling  f^m  the  twu  puiuts  of  (he  shuuUeni 
in  tlw  hollow  of  the  bock ; or  from  tbs  two  slHMddiVS  over  the  {.vt^ 
jt'clion  of  the  breast  and  abduowo } falling  from  one  shoiilder,  aod 
fruin  the  lower  arm  making  Ihe  principal  folds  below  the  vlbow. 
And  again,  each  of  these  may  follow  every  cfiange  uf  pusitHMi  and 
notioa.  3dly-  The  ent^tnU  ef  dr»gf>mal  fomn  produced  by  the  edgea 
wikea  diaguiudly  folded  towards  the  eairi*mity.  tSveilg.  Ifl,  19.) 
These  three  classes  canlain  Ihe  phnci|ilrB  uf  sil  fobls,  however  pn> 
duct’d,  in  all  garmeata  and  drapfriea.  Draper^’,  tike  alt  other 
bndii*a,  iawdijt'ci  to  the  laws  of  gravity  and  mutiou  liy  which  it  ia 
•Acted  accusing  to  its  lichtavss  w weight.  Ktrenglh  or  weakness, 
the  repose  ov  aclMio  of  tW  wearer,  aod  ihe  fore*  of  wind;  it  is 
•Acted  by  thewe  causiw,  simply  or  complexly,  as  it  msy  be  aefard  oq 
by  Ihnr  separate  ur  united  fioiroe.  The  roost  airaple  forms  of  drsjwry 
are  product  by  the  weight  of  the  doth  itself,  as  it  hongs  from  the 
most  projecheg  points  of  the  figure,  and  reaembles  a puinted  arch 
reversed.  A soccession  ef  eueh  fulda,  brokni  into  vartous  lengths, 
and  o(^M>*ed  in  their  diagoasl  furma,  are  amnag  the  boldeet  and 
iBOd  beautiful  eflects  of  drapery.  Hm  varieties  pemluced  from 
suspens^ou  are  multijdied,  and  altered  according  to  the  purtlon  of 
(be  figure  they  ]««  over,  aod  according  to  the  fineneM  ua*  thickness 
of  the  cloth,  if  a gament,  such  as  the  kUwasA  tunic,  ( in  furm  oeariy 
leserubliag  a wsggiMier’s  frock,)  be  confined  round  the  waist  by  a 
girdle,  the  folds  will  b«  of  the  inverted  arch  kind  ansing  from  tire 
•hwildevs;  and  Wlow  the  ginlle  they  will  fall  ia  ]-vrpradicular 
masses  of  fuUls  over  the  lower  limbs,  when  the  figure  is  out  in  ac- 
tion, or  p»{ianBg  for  sctioit.  The  sieeTta,  if  full,  will  Iwgm  with 
folds  fidling  frum  Ute  shoulders  Iwfore  anti  behind,  but  these  fulds 
will  be  wiueoed  and  changed  into  cross  folds  at  the  Item}  of  ihe 
arm,  and  Cf>iitimte  crossing  the  Wwr  arm,  more  or  Irot  dugotislly 
tu  iu  termination  at  the  wrist  The  folds  become  more  or  Wx  dow 
guoally  spiral  from  tha  body  if  the  arm  is  turned  outward,  and  to- 
mrd  the  body  if  Use  arm  la  turned  inward.  The  folds  on  the  back 
of  the  lower  anu  owe  the  upper  portion  of  their  direction  tu  union 
with,  or  separation  from,  a |m>jectuig  knobbed  fold  at  (1m  dbuw. 
The  same  principlas  of  folding  on  the  arms  vUl  govern  all  coverings, 
fmm  the  fullest  aad  most  rediuidaiit,  to  the  Uraightvst  and  most  ex- 
actly fitted  (o  Um  limb.  Rceptviing  the  efivet  of  mutiun  upon 
drapery,  aa  soon  as  a limb  U mmeu  from  a peri'emlictdar  into  a 
hoeuontal  directiofi,  the  drs^icry  haugiiig  oa  it  changes  the  (orms  of 
its  fuhla.  The  luvprmbcu^  fulds  bend  by  tlwir  wei)^  into  a rurw, 
frum  the  imiiuUr  of  motion,  or  change  from  a peqwndicuiar  to  the 
imvrted  arch  : the  strongest  portun  uf  tlw  fwM  ilr^wnding  frum  Ihe 
kirouger  of  the  two  sujifiurters,  wheOirr  it  tw  that  |wrt  of  tlw  (wrsun 
which  it  iu  rest  or  that  in  nDutiou.  Tliis  is  iisunc  partinilarly  aevii 
in  the  cloak  ur  loose  up|>er  garment,  bad  the  ycinciplr  is  rvaihot  io 
all  drapery  worn  by  the  human  figure.  For  example,  (he  lower 
porlUm  uf  « tunic  Calls  m {wrpeadicular  fulds  from  the  greatest  pro- 
tection in  front  uf  the  figure,  and  becomea  curved,  clinging  in  tlw 
lower  cxireroitiea  to  tlw  uproused  Ic^  until  thst  limh  b set  furward, 
when  the  same  change  b produced  ou  Ihe  other  ssle.  llsb  efl^ 
b siill  more  evident  in  ninniag,  when  the  mrred  UM%  at  last  be- 
OHue  hurisontal,  al  right  angles  with  the  limln.  Mntwm  uf  the 
figure  sflerts  tise  whole  maw  of  drapery  about  tha  body  ( the  folds 
are  most  interrupted  and  broken  on  Uw  swl*  moved  in  sfiorlsst  spiicr, 
aa  the  airves  are  most  lengthened  on  the  suW  moved  an  a grealer 
extent,  aud  they  aro  twi««d  most  diagonally  where  there  b the 
pcatevt  power  of  motuA.  Upon  the  leg*  the  fulds  chang*  front 
downright  to  losig  curves,  to  walking  or  running  allwnately  ns  one 
leg  or  the  other  u set  fotward.  The  greater  quantity  of  fol'b  natu- 
taily  falls  in  the  hollow  s^wces.  aud  in  quick  routioo  rise  heaner 
IHirtioa  of  luida  are  left  behind  the  figure  by  dteii  uan  weight,  in  • 
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Painting,  difference  between  en  Outline,  of  ebnipt  motion,  and  of 
pcHect  rest.  The  flutter  of  a disordered  dress  placed 
upon  the  figure  of  Miltofl’a  personification  of  Mtian- 
choly,  described  as  a 

peaniTC  Nun,  devout  sail  purs, 

Suber,  •tvadisHt,  sod  demun;, 

would  effectually  destroy  the  charm  of  her  penstveneae. 
The  poet,  addressing  this  fair  creation  of  his  fancy,  de- 
sires her  to 

keep  her  wonted  itste 

tVUh  evffi  atrp  sml  musing 

Ami  kxdu  cuminvrcini;  with  th«  skies, 

Iter  rspt  awil  silting  in  b«r  «yos. 

And  he  has  accordingly  clothed  her  as  becomes  her 
peaceful,  solemn,  contemplative  character, 

I ■ i in  n»l»e  uf  piired  ^ain 
Fluwtn^  with  tnuk'trtic  train, 

Aod  snbie  stole  uV  Cyprus  lawn 
Over  her  dm'flt  shoulthrts  drawn. 

It  is  impossible  to  conceive  the  outlines  of  this  robe 
of  **  divincst  melancholy*’  as  having  any  abruptnesses, 
or  indeed  an  having  many  varieties  of  undulation.  The 
stole,  which  the  I,,csvcon  of  Facciolati,  under  the  word 
tio/a,  defines  to  be  a matronly  garment,  rugb  piicisquf 
abundeuti,  would  doubtless  have  numerous  folds  descend- 
ing on  every  side  in  long  perpendicular  lines,  and 
Ixiunded  below  by  curves,  ot  which  the  smnoiimess  and 
regularity  would,  in  our  present  example,  iiMlkate  the 
almost  inotiuniesa  state  of  the  wearer,  " forgetting  her- 
self to  morble  ” 

(26I>.)  It  ha«  been  made  a question,  whether  beauty 
of  form  and  fine  proportions*  are  essential  toexpreAion. 


To  this  it  may  be  replied,  that  they  are  very  excellent  Of  Ouiliaa 
adjuncts  when  introduced  with  propriety,  tbougli  many 

2.  fja  $eamJe  k m. 

3.  La  rniin^avr  la  ^omckt  tt  h menlm, 

l«  Mm/M*  la  /n*»tik  fiu  *e  tratM  emln  Ut  e/on- 

cw/i'i,  9tt  nmftk  /«*i^rair*  tk  ofX- 

Of  la  /6t9fUf,  f th  ni  entrt  let  claviadet,  am  hat  <fei  atammellet, 
time  /aet. 

Dm  baa  Jet  mammelka  am  m^'imbril  mme  /aoa.  Ok  rtlimn  fw 
tAfollon  a la  meture  ttma  oat  Jtydma. 

Ou  momhril  aus  psr/k*  mtureiiet,  mne  /act.  L'Apolha  a encert 
daau  eHte  dimenuan  hm  aea  de  pha. 

Det  parttet  aalmreikt  am  detamt  dm  geaau,  detu  /aaat,  Om  ^ 
aarve  ^ma  la  mahayt  dm  carpt  da  ta  fVmtu  Aledicu  te  trauma  am  daaaua 
daa  pmrttet  natmreilrt,  H Albert  Oarer  U ptaca  (imii  iana  let  proper^ 

/i#*u  fW*i/  preaerd  four  let  /rmmet,  €t  qm'appnma  da  Pilet. 

tje  femam  eamUenl  vnr  detKi^fnat. 

Dm  brat  da  fmnm  «m  roirp  Je  p\aJ  dems  faeat. 

Dm  aamp  de  pied  am  detauat  de  la  fiaatie  tme  demi-faea. 

L'hommte  tlamdamt  let  brma,  ett  (ji  on  te  wiramre  dm  plma  Itmp  dai^t  , 

de  la  «MM  droite  i et/mi  de  la  moi'it  gameba')  u«t<t  large  gm’d  etl  hug, 

(PUteiv.  3.) 

D'tm  ebte  dat  atammellet  J famtre  daajr  /area. 

L'm  dm  brat  dtt  bumvnia  ett  long  da  damx  faeat  drpaia  ttpmh 
yti*9«’<nt  kew/  dm  evade. 

I>e  Faxtrlmilt  dm  evade  i la  prtmilrt  naittanae  da p^til  dmgty  Faa 
affuitf  rubitn*  axae  partx^  de  ta  w«m,  evmtttnt  demx  /meat. 

Da  ( emdboUart  da  taracplate  a la  fattatte  ffeaira  lea  efattealea,  ama 
faer. 

U faal  abteraar  gae  !a  dtfferenat  fw  te  ttauvara  mtra  la  iargamr 
at  in  bmgarmr  dm  evrpa  praaieat  Je  ea  gaa  lea  eatitatartt  dm  node 
aaea  f AvMrrM,  at  da  thoemarva  avee  ( amtaphtte,  ampoaiemt  tn*r  deum  ■ 

/aea^  lartqma  tea  braa  jmi/  Itaadma. 

La  rfvoDNv  dm  p*ed  eat  la  tixxhae  parite  de  la  JIgmre. 

La  Mom  ett  la  hmgwemr  «T ant/iiet, 

let  paaat  ft  la  hagmemr  Jma  nri. 

Le  dadatu  dm  brat,  drpmit  f amdrvit  mi  me  prend  te  muucle 
la  mtawtmtelia,  appeila  p^oral,yMfii'(n(  wtUtam  dm  braa^  qmatra  ha- 


du4^uaj  ctirre.  from  the  point  on  whirh  they  are  rapportwl. 
LaaIIj,  with  rt‘g«nl  to  the  motion  of  dreprry  lotleprodent  of  tlw 
wrarer,  emnaed  by  wioil,  of  whUdi  the  dwets  er«  oKirc  weo  Ui 
Uuiat!  ]>ot1s  of  tlw  gnrairDl  exIriuLiil  beyond  ihe  outlioe  uf  (be  figure, 
observe  the  etfi-cti  of  wiml  on  flt^iblc  and  fluent  budie*  in  general. 
The  wind  blowing  on  water,  by  preaimre  on  a small  portion  of  ihe 
fluid  nearvat,  fumw  it  into  a wave,  from  reeietance  of  a body  of 
water  not  aflucted  by  the  wiad,  un  the  other  aide  of  it : or  elnr  the 
wttid.  blowing  ublnpwly  on  water,  ia  r«ut>ti‘d  by  the  maaa  Uencath 
tiatil  the  ■iirfvci-  is  rui»«d  mlo  a wave,  which,  bending  over  tbe  wave 
itefoni  it,  (alia  by  the  laws  of  graviutioa  into  th«  surface  again. 
'I'bmt  M n ]wiifH‘iiiary  to  thr  aarmt  forma  and  aneecnions  in  smoke, 
ia  clouds  uf  the  aky,  and  dust  of  tbe  ground  dnven  befure  tlic  wind, 
and  from  ihesuiie  caiuwv.  The  iieitdaut.  or  streamer,  hanging  from 
Ihe  ti>]i  uf  a mast,  is  driven  by  tbv  wtitd  ia  the  aanse  directiua,  anil 
may  Iw  reprrwiitvd  1^'  ihe  same  sedion  as  a sueceuion  of  want  on 
the  water.  (Plate  xi.  fig-3.)  pTogTW>>ive  movement  of  the  figi^w# 
changes  the  prr[«ndieu1ar  of  fallmg  foldv  into  unduiabona.  ^ts 
is  more  evident  a»  the  motk»a  brcomrs  ifuickrr.  Bat  Ihe  wind  undu- 
hura  all  draprrira;  when  mudvrate  the  undulation  ia  diagonal,  and 
when  violeot,  it  ia  horiauntal.  Pur  further  acquaintance  with  this 
anhject  eossult  I)«  Tra//a/«  della  Putura,  cap.  358 — 304 ; or  In 
the  editiou  of  Msnti,  p.  *,254 — ^27 1 . 

* The  tpUowiiig  proportions  are  given  by  Wstalrt  '.—Faiei  dame, 
*T itpa*ef  de  /Vo,  gmelgmet  dltailt  tar  let  propvrlmnt  qai  an  dammervat 
mme  idea  d cams  gmi  at  let  canmotitent  pat  el  gat  mat  pem  da  maUona 
tmr  aet  <d^,  ^mamt  aax  or/i«/r«  t'Ut  me  d-  it  evatemteHt  pat,  eatte 
dupotitiiM  tammani  tan  damta.  am  pr^>jSl  da  laur  tnurmettan,  paree- 
gm'alart  At  prntdraal  aiurmfmet,  le  soiit  de  mteamrer  let  antigari  domi 
let  evptet  mtttdtet  aoal  auezjmatet,  at  da  let  comparer  avee  la  matmra 
biaa  ckvtaie. 

Ijtt  amciama  amt  paar  tardimaira  d>m»i  knit  tftet  n tear  Jtgmrea, 
guutgue  gmeiga'amei  m'en  agent  gae  tapt ; maia  tvm  tbeiia  at^motra- 
mirnt  la  Jtgmre  ea  dtr  facet,  tavair  d'pnt  te  tammet  da  la  tile  Jmtgm’d 
ta  plamte  Jet  piedi  de  la  somereym  am/. 

Di  parttegwi  t’eknd  daptna  /e«MwaiW  da  la  tite  jmagtt  am  front  e$t 
la  trvttieme  pnrtia  da  h fact. 

Li  fact  tvmmem>  e a ta  mtuatanea  daa  ebrvtmx  gai  aant  aar  h front 
at  fnit  am  bat  dm  meaton. 

Im  yiKvaci/it'ue  en  trota  partiet  fgalea. 

1.  La  premiere  eonlteHt  le  /hm/. 


/>rp«us  le  nuAcu  dm  braa  jmagm'i  !a  nattaanca  da  ta  maim,  eiag 
imgmaaut  de  met. 

Le  ptua  hag  dotgl  dm  pted  a ta  tamgmamr  ^mn  nev. 

Lea  dnue  bamta  dat  mammailet  at  la  faatattt  dentra  let  ctmeutea 
da  la  femtma,  font  mn  truatgla  egmilatfr^  parfait. 

Article  Je  M.  WaUlet  mr  proporltom.  KmcgeJopfdie  Mfthadtjaa. 
Beamx  Aati. 

The  Laws  of  Outline  hetog  catainoa  to  Sculpture  and  to  Paiotlnc, 
Ihe  following,  from  our  own  Flaainan,  will  be  found  do  less  use^ 
than  thoee  or  the  ahove-namvd  celel>rated  foreigner. 

From  the  os  pubss  to  the  top  of  the  hcsid,  ono-half  tbe  length  of 
the  human  figure. 

From  the  same  point  to  the  sole  of  the  foot,  tbe  other  half. 

From  the  scrovnion  of  the  eeapula  lo  the  bottom  of  the  inner 
ankle  there  ere  three  equal  dirmons.  lot.  Fnwn  the  acirnnioo  to  the 
poani  in  thr  spine  lA  the  iliiun,  from  which  the  rvetus  and  aartonoui 
musdes  begin.  2dly,  From  tbtroce  to  tbs  top  of  the  potello-  9dtj, 
Fium  the  tup  of  tbe  patella  to  the  bottom  of  Ihe  inner  ankle. 

From  Ihe  Wton  of  the  pubis  to  the  bottom  of  the  {wtella  is  the 
same  Wugth  as  from  the  bottom  of  the  psIeUa  to  the  sole  of  tbe  (out, 
two  heads  each ; hut  we  must  uhecrvr,  the  Ancients  genrrony  allowed 
half  a Does  or  more  to  the  length  of  the  lower  limbs  excewng  the 
length  of  the  body  and  head. 


Breadth. 

Shoulders  2 hemle. 

Loiaa I head  ami  I nose,  or  & noses. 

Aooes  the  hips  or  trochanters  1 head  2 noses,  or  1 head  sud 

DrptA. 

CheW  ...........  I bsad  4 miautea. 

Loins  3 noses  and 

Olutai 1 head. 

Breadth  of  the  TTt-gh. 

Thigh ..............  3 nuaei. 

r«ll  uftbe  leg..... ..  2 DMMfS. 

F«mI..  I head  and  4 of  a DOM  lung. 


Length  of  the  Arm. 

From  the  top  ofthe  humerus  lo  Ihe  bend  of  the  ana  1 head  and 
From  the  beod  of  the  arm  to  the  first  knuckles  ...  1 head  and ' 
4 c 2 
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pBiDting.  case*  might  be  named  in  which  they  would  destroy  (he 
^ truth  and  t^pin'l  of  an  historical  picture,  li  would  be  a^t 
absurd  to  adapt  the  features  of  the  Helvecicre  Apollo  to 
the  bead  of  Socrates  a.s  it  would  to  place  the  head  of  a 
dancing  fawn  upon  the  shoulders  of  Alcibiudcs.  But 
where  neither  ITistor)’  nor  Tnulitioii  have  confined  the 
Pmnter  to  a given  set  of  features,  Iw  has  opporliinity 
of  introducing  such  forms  and  proportions  as  un- 
questionably assist,  though  they  do  not  constitute  ex- 
pression. tiracefuiness,  and  the  bodily  signs  or  nmve- 
Dients  of  intellecttial  beauty,  are  much  more  various  than 
is  commonly  imagined.*  Their  nuinlier  dehes  calcula- 


L'p^wr  am,  frgnt  view 1 t«o«e  a>id 

L'|i|«r  arm,  hute  rirw  3 

I>m<T  ann,  tWkrat  part I n<*M*  and  j. 
\\ viat  } nww. 


The  female  flgure  ahiKild  not  be  aa  (all  as  (he  male,  the  •hei.Mert 
ami  krioa  ihoitld  be  oanowvr  and  the  hip*  broader.  The  pr>*pnuiofia 
of  the  llerculrs  Farneie  and  the  Torao  B<’Wei}ere,  ara  nearly  or»e- 
fibh  more  in  breadth  than  thoiv  of  mhrr  atatnea  ; hut  the  Ancirnta 
varir«l  (hr  |<n.>|tnninat  according  tn  the  chitrader  aihl  age  of  (he 
iwr'iiei.  Tfiere  are  esamples  of  the  Silenita  and  lltHcules  aittui,  when 
he  partook  of  the  same  character,  eatn-mely  dvarfi!ih,  not  eacmimg 
four  or  five  heads  in  height ; and  there  are  examtileson  some  uf  the 
Greek  vaae*  of  6gurca  nine  or  ten  Itt-aiU  high  Lrvtmret,  |»,  30. 
The  reader  who  denim  aa  estenaive  e&amtiialion  on  this  aiihjeet 
may  Cocimlt  a ptihliratiun  ('■ledicated  at  Milan,  I0I  I,  to  t’anova,) 
by  Gmai'i'ipe  Bumi,  and eutilU'd  Iktnna  d‘th  O/nMuni  di  /uunerde 
dtt  t'inn  i«/oraa  mf(it  •^ysieWm  dt'  Cor/tt  Vmttn>. 

* Hie  fcaturea  of  the  himian  face,  together  with  the  forma  and 
pri>f«rlum«  of  the  NmIv  ami  limha  ate,  in  parlicutar  (’uunt/ira,  sub- 
ject tu  certain  penilbiriCM'a.  an  agrrement  with  or  matciial  dn-iatioa 
from  whreh  conhtitntea  the  local  idra  of  hranty  or  defurtniry.  The 
tnil]dim  of  anrienl  Grrero  an-m  tn  have  diligently  ol<9erTad  tb« 
fiiriiia  and  jwojiortKms  constUuting  the  Kurofran  ideas  of  beauty, 
and  upon  them  to  Itaw  fitnued  their  ataluca.  A alight  dcrialion 
fnxn  tltese  measunra,  t>y  the  |iredaininaitcy  of  any  feature,  conati* 
tnlea  what  u CMlUal  cAonirter,  serving  to  dUtuignish  the  owner 
thereof,  and  6x  the  idea  of  identity.  This  deciatHin  or  peculiarity 
aggravated,  formi  rancA/aca.  See  Aa*>ry  ea  Comic  /'oia/uty 
tnikt  Anl)i)»arian  Repertory,  m\  i.p.l3.  By  F.  Grose,  F.A.H. 

What  Mr.  Grose  here  applies  to  identity  of  person  may  also  bo 
affirmed  reanecting  identity  of  expresakia.  Tliere  are  |H>rtkiai  of 
the  ftgriie,  the  outUiHt  of  which  are  more  or  lest  ada]>trd  fur  ex- 
preshiiig  nrculiar  pasaions  and  seotimenls,  or  iwcnltar  ondosrments 
of  the  inuividual.  A certain  |>art  of  the  Ciee,  for  cxiunple,  must  be 
allowerl  its  due  proportion  Air  the  play  of  certain  muscles  indicative 
of  certain  ialrlleclual  or  animal  imjeraunns  and  symyathiss.  Somo 
features  are  Iwst  adapted  fur  expressing  ftsnr,  gciet  anger,  acorn,  or 
jeaJoiMy;  some  A>r  laughter  and  uproanmia  Irmtniih ; athenforthc 
screnrr  qualities  of  invdiUtkin,  of  lenderoess,  of  rvteem,  and  the 
{srwrefid  affik-rtions.  \ largo  mouth  and  large  lover  jaw  imlicate 
aatinality.  In  peupnrtion,  therefore,  as  the  forehead  u increased, 
the  caTn|iara(tT«  size  of  tlw  losrer  t«rt  nf  tbo  head  apneara  dtmi- 
niahtsi  and  animality  l<c«a  indicatetl.  This  nmms  a gora  and  suffi> 
cieut  reason  Kir  the  Greek  |in:^rtit>as.  Hie  lower  half  of  the 
face  could  not  be  diminished  sritlwiut  crideot  deformity,  since,  to  he 
huiaan,  it  must  hear  a certain  pro(«rticm  to  the  adjacent  neck  and 
thmihien.  It  rrnuined.  therefore,  for  the  Greek  artist,  as  his  only 
altcTtiative.  to  inervaso  the  upper  portion  of  the  heaiL,  preserving  at 
the  same  time  its  oral  form.  The  rrnrlrr  on  this  subject  will  bnd 
many  judiclmu  observations  in  Hogarth's  Ksay  above  rpurted, 
which,  though  below  criticism  in  regard  to  literary  merit,  contains 
much  practical  knowleslge.  "The  Aotinivua,*' aays  he,  "being 
allowed  to  have  the  jiiatcst  proportion  poscible.  let  ns  see  what  ml- 
ditiua  upon  the  pnnriple  of  quantity  nui  !•«  made  to  it  without 
taking  away,  at  the  a.zme  time,  any  of  its  beauly."  He  Uien  ohserres 
that  an  additioti  of  dimenuons  to  M heautifi.il  a bead  would  deform 
it ; to  the  Hands  or  feet  would  he  gruss  and  vulgar  ; to  the  length 
of  the  arms,  would  be  dangling  and  awkward:  to  the  length  or 
breadth  of  the  bcsly,  would  lie  heavy  and  clumsy.  The  neck  alone 
and  tbs  inferior  extremities  remain,  to  which  he  Ands  that  not  only 
certain  Bdrldiuns  may  he  admitted  without  a disagreeable  efTrcl ; Init 
that  a greatiiesi  or  dignity  (runspiruoua  in  the  Apollo  Belvedere) 
may  be  givru  tu  an  alrviuly  graceful  human  fonn.  Much  more  may 
be  read  and  collected  on  ti>«  same  subject  throughout  lli«  ingeuious 


lion.  Their  romw  on«  discox-ered  and  attained  may  be  Of  OuUiae. 
mca<nired  and  will  be  found  aymmelriral.  But  they  are  ' * 

not  attainable,  that  in.  they  are  not  dittcoverable  by  rule 
and  compans.  They  baffle  the  mere  copyinl.*  Vet  with- 
out (hem  all  that  Outline  can  do  is  mean,  inaipid,  and 
linwerleae.  iluw  oAen  do  we  see,  in  living  subjects, 
limbs  of  faire-il  {M’ojrorUon  that  betray  vulppirity  and 
awkward  unfitness  fur  the  part  assi^ed  them;  ami  laces 
in  which,  though  wortliy  to  have  been  modelled  in  a 
(ireeian  mould,  it  pains  us  to  discover  no  intelligence. 

'Hie  female  fonn,  alxwe  all,  providoil  feminine  ex|wes- 
sion  be  wanting,  may  be  made  aa  perfect  in  proportions 
ns  the  chbel  urthe  pencil  can  shape  it;  hut  the  subject 
will  not  l>e  beautiful,  as  far  as  intellectual  beauty  is  con- 
cernerl. 

(2ti6.)  We  i,ave  now  considered  the  animal  frame  Kmploy- 
with  reaped  to  its  prnportimui,  and  their  general  apli- 
tude  for  characteristic  expression.  But  we  must  not  m*^!^** 
quit  the  subject  of  Outline  without  remarking  likewise  ujco  jk>«- 
upon  the  aptitude  of  animal  forms  for  the  varKMis  modes  turr  ant 
of  pre^ression  or  of  rest  peculiar  to  each.  We  neeil  kicomvtion. 
scarcely  exirart  the  student  to  this  deeply  interest- 
ing study,  us  containing  the  most  indisjiensalile  nidi- 
inents  in  the  grammar  nf  his  Art.  We  desire  our  im~ 
perfect  notice  of  it  to  be  regarded  as  only  pointing  to 
tile  aniuous  road  which  his  persevenUK'c  is  to  surmount. 

The  varieties  in  this  division  of  our  subject  are  so 
numerous  and  complicated,  (hat  llicy  drive  brevity  to 
despair,  and  bid  defiance  to  classification.  But  we 
confine  ourselves  to  the  twelve  following.  L Stand- 
ing. 2.  Sitting,  kneeling,  or  reclining.  3.  Rising  from 
a sebt  or  from  a recumbent  posture.  4.  Walking,  b. 

Running.  6.  Dancing  and  leaping  7.  Climbing.  S. 

Pulling  downwards,  upwards,  or  horizontally.  9.  Push- 
ing in  three  similar  directions.  lU.  Carrying  weights. 

11.  'Fhrowing  any  weight-  12.  Foiling. 

(2C7.)  Previously  to  our  notice  of  these  particulars, 
it  will  be  necessary  to  refer  the  reader  to  our  pages  on 
Mechamcs,  and  to  remind  him  that  within  erery  sub- 
fitance  <vr  combination  of  substances,  such  as,  in  the 
present  instance,  any  animal  body,  there  is  a point 
termed  the  centre  of  giaci7y,  round'  which  all  the  parts 
of  a body  balance  each  other,  and  (hnntgh  which,  if  a 
plane  pass,  the  segments  on  each  side  will  he  of  equal 
weight.  With  this  point,  or  centre  of  gravity,  once  sup- 
ported, the  material  substance  remains  balanced  in  any 
{wsilion.  And  the  support  may  be  given  in  two  wavs, 
cither  1st,  by  suspending  the  substance  from  a line  at- 
tached indilferenlly  to  any  part  of  it;  and  in  this  case, 
the  line  by  which  it  hangs  being  produced  downwards, 
will  contain  in  il  the  centre  of  gravity  {Mrcmjvnics, 
p 34.  sec.  lid.)  Mov  the  point  of  suspension.  Or, 

2dly,  the  support  may  be  given  by  a prop  from  below, 

paget  of  Lavater,  the  coatempersry  of  UAgsrth,  who  at  (he  time 
the  lntit*r  |>ubli«he<l  (he  snslyaw,  was  ia  ni«  twrlfih  year.  Tht 
wurk  of  Lavater  coming  from  a man  of  eriidition  and  very  ciiltivsted 
grottw,  is  not  so  remarkable  a«  the  analyou  of  Hufputh,  who, 

Ihouffh  (he  sob  of  a Nchoolmasler,  spfwars  to  have  hrvQ  aa  oelf- 
taiigbt  as  Sbakapvare  » pevsumed  to  have  been  ia  /i/rm  AinaHniia- 
riitit. 

• RexiHilds  (ibserres  of  Gsinsboroueh,  that  he  was  certainly  not 
indebted  for  grsev  and  elegance  to  the  Flemish  School,  nor  indeeil  to 
any  Sehonl.  Hii  grarvfiiWiw  wan  not  acadefnical  or  antique,  hut 
wlec1e<l  by  hinuelf  from  the  great  wlmil  of  Nature.  .4nd  (liere  an- 
yet,  adds  Sir  Joshua,  a (huusanil  graceful  modes  which  are  neither 
tlieirs  nor  lus,  but  lie  onea  iu  the  imillijtird  scroes  and  figures  of 
life  to  bv  liroiight  out  by  skilful  and  faithful  obwrrers.~Hprdr, 
voL  ii.  p.  163. 
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Hiiutin);.  wlilch  ca«c  tl»e  line  of  the  nuftlaininir  force  muRl  be 
dirccfnl  upwards,  (as  tlie  line  of  siis|)eiiftioQ  wus  dowu- 
warfis.)  peqieiiiiiciilariy  to  the  horizon,  ami  being:  pro> 
duct'd,  will  contain  (he  centre  of  gravity  almct  the  ful* 
crnm  or  sustaining  jHiinl.* 

Lineofdi*  **  ^ recollected,  that  whatever  be  the 

reciiiMMir  number  of  Uickc  KuspeiHling  cords  affixed  to  the  given 
point  of  atlachincnt,  or  whatever  the  number  of 
porting  fulcra  at  a |XHtit  under  the  imurubenl  weight, 
a per]H*ii<hculnr  line  tlirougli  tla*  centre  of  gravity  to 
the  point  of  su.«pi’n*-ioii  above,  or  to  tlie  plane  of  Uie 
horizon  below,  will  aiwaya  express  tlie  direciton  in 
which  the  several  suspending  or  sustaining  forcc-s  must, 
to  secure  a balance,  lie  applied.  This  line  of  direettou^ 
or  of  gravitalum,  a.s  we  prefer  to  call  it,  irmnl  fall  within 
the  base  of  any  figure,  that  w-nulil  be  preserTe<l  from 
the  fate  of  the  unstable  balance,  or  In  other  worrls, 
must  Hail  within  the  line  nr  lines  joining  the  several  points 
at  which  the  sujijiorting  fulcra  or  props  rest  on  the 
ground. t 

• The  foniwr  of  iheie  two  TO»le*  i«  rsUed  the  «tahle  halanro,  ho- 
esiiM  the  erntr*  of  gravity,  whatwrr  change*  the  iHKty  may  uncU-rgn, 
will  always  tokr  a |msilii>a  of  stahility  under  the  point  mS  suspeo* 
sim.  Wlicieax,  in  the  tecond  mode,  (called  the  uostidile  balaaer.) 
the  centre  of  icravity  will.  a(  any  (he  slighint  VArialiuu  in  the 
snp]M>rted,  letnove  from  its  |4ace  above  anddeecv^ 

to  take  the  twwntf  potitiiMi. 

I Let  (u  Surrey  the  human  stn^cture  arrhilecturatly.  We  see 
two  pillan,  each  w]i{t>irted  upon  ihree  arches,  and  above  each 
piiUr  n beiim  altaclivd  by  a liiopsjuiot,  mauaKvable  by  ro[<ee  and 
)NiUk«.  Hmw  two  heaius.  at  (heir  u}»{it*r  ends,  are  placed  under 
(wo  arcKrn,  which  unite  at  (he  leick  of  the  building,  and  supiwrt  a 
lart^  eoluma.  The  folunm  is  of  peculiar  wnerkmansbip,  ocin^ 
ca^wble  of  bvniUag  to  form  a crone,  or  of  Iwinj;  turned  about  ui 
BOtne  decree  like  a rrvolfiaK  ismI,  and  having  (wu  hanpOK  towers 
sukpmrle«l  from  it,  the  iowenrnwt  of  which  carnes  at  each  tala 
certain  projectinj;  timbers,  which  Ulm  the  yards  of  a ship  (and 
nuire  patticidarly  the  miren  galT)  may  be  raised  or  drpmMsl  at 
pleasure.  From  thw  mechanical  sketch  of  the  humau  tuKly,  the 
diffirullirs  of  pmerving  equilibrium  in  a fabric  so  rumptwati'd  art 
nunlfest.  In  the  instance  of  qnaiUupods,  where  tbn  body  may  rest 
or  at  its  full  leugih,  u]>un  four  Mip|ior1>0((  |uUars,  there  ap> 

prais  datiitei  of  a fdl.  But  .a  Man,  with  au  erect  head  and 
tniiik.  nrsUog  ons'end  ii|xni  two  fcup]torrs  that  loeeaure  at  least  half 
his  he4;ht,  and  upun  a base  which,  when  ha  tni.sts  (as  he  roust 
continually  do)  fo  one  foot,  is  no  bnnder  than  aue>tcoth  of  bn 
height,  a tail  seems  uivvilable. 

Hwh  a VKw  of  feioloi^cal  aicliitectuce,  if  w«  may  to  phrase  it, 
may  Iwlp  Ihc  obsmrr  to  rrmrmlicr  univcrMlly  that  each  limb  has 
In  own  ernire  of  gravity,  and  that  whether  it  is  moved  by,  or  is  a 
mover  of  the  main  body  or  uf  other  limbs,  it  will,  according  to  the 
puaitiun  of  its  own  centra  of  n^vily,  t>e  more  or  leta  easily  mana^ 
able.  **  llus  didereuce*  which  we  discern  in  the  rousclea  of  the 
lower  extremiry  Ldwvvn  Man  and  (he  otiur/  roaroinalia,  urise  out  of 
that  charactmstic  h’ature,  which  so  stnkin^y  dietini^iishcs  Man 
from  ail  other  animals,  ric.  his  erect  stature.  In  onirr  to  enotile 
any  aounol  to  pTroerve  the  erect  position  the  fallowing  conditions 
are  required : IsL  That  the  parti  of  the  body  should  be  so  disposed 
as  to  admit  of  heint;  maiutoioed  with  ease  in  a state  of  equilibrium  { 
2illy,  that  the  mu»clm  sliuuUl  luive  suScient  jwwcr  to  corrvti  the 
derialwna  from  this  stiff  { ?d1y,  that  the  centre  of  ifravuy  of  the 
whole  body  sbuuid  fall  within  the  tpacc  occupirrl  i>y  the  fir«t ; and, 
Uatly,  that  the  feet  llicm««lvcs  shbutd  have  a bruail  surface,  resting 
firmly  on  the  griKind,  and  'dwuld  admit  of  IwinK,  in  n maniierj  fixed 
to  the  earth.  AU  these  cimimstaocvs  are  uoiieil  in  tlie  necessary 
df^rvee  in  Man  only.  The  l^oaiUff  Iho  surface  inclmled  by  the  fiwt, 
the  miwe  wmirety  wdl  the  line  of  gvatily  mt  within  th^  surface. 
The  feat  of  Man  are  much  hrmulcr  than  thuni  of  any  aniaial,  and 
admit  of  being  separated  mare  widely  frum  vdch  other.  Tho 
sooiccs  of  th«  latter  prerogative  male  in  tini  suiwrior  brsadtli  of 
the  human  pelvis,  luwl  in  the  length  and  oldiquity  of  the  neck  of 
ihi*  femur,  which,  by  tlinnving  the  holy  of  the  bon«  (lutwanli,  dis* 
it  from  the  hiji-Jainl.  The  whole  rnrsei,  me'orordis.  and 
r«e«  rest  on  the  ground  in  the  human  subjvct,  but  not  in  o4hrr 
animals.  Tlie  Muiiae  and  th«  bear  have  the  end  of  tlie  oe  cakia 
raued  from  tlw  surface  \ while,  oa  the  contrary,  it  projects  in  Mao, 


(*i?69.)  Another  circumstance  to  be  borne  in  mind  in,  Of  OoUIm. 
that  in  llic  catie  of  any  thing  added  to  the  vreight  of  a 
body,  the  centre  of  gravity  varies  its  position  within  the 
combined  mass,  and  moves  towards  the  side  where  the 
addition  is  made.  Hence  it  happen<>,  that  the  centre  of 
gravity  in  the  human  subject  (as  in  all  animals)  varies 
according  to  the  size  and  form  of  the  bones,  and  the  de- 
gree of  fatness  or  leaimcHs*  prevailing  in  any  particular 
part ; aUo  according  to  the  addition  of  any  appended 
sulntunce,  us  clutl»e»,  armour,  burthens,  Ac.  But  it  will 
commonly  be  found  in  or  near  (he  acetabular  line.f  We 
proceed  to  take  each  case  itt  the  order  propusird. 

aikl  Its  pTMTiinent  jMWtifm  has  a moit  importsnl  chtra  ia  supporting 
the  back  of  tbii  fuut.  The  esleniw  margin  uf  the  foot  rrsts  rhivfiy 
on  the  gniuiwl  in  the  whicli  cirrumiaaucv  leaves  them  a freer 

Use  of  thmr  thumb  aod  lung  lotM  is  avuiog  tlie  branches  of  trves, 

&C.  I aurl  reuikre  th«  organ  so  much  tlic  IrM  ods|i(eil  to  support  the 
boily  oo  level  grouml.  l>is  lirvailih  of  tho  bumiui  pelvis,  also, 
affiinls  a firm  Iwasls  onwluch  all  the  su)wrMir  ports  rest  iwcurely  ; thw 
same  part  U so  iiarruw  iii  other  anmiais,  iliat  Ihe  tnmk  rvprrwnts 
aii  iQvvrtvtl  pyrsmul ; autl  there  must  rou<M!quenlly  la*  great  difli* 
cutty  in  inaintaiitiag  it  iu  a stale  uf  oquilihlium,  if  it  Wvre  possible 
for  the  ominsl  to  asMirat*  an  mn't  jwaitton.  In  those  instances  where 
the  pelvis  is  leuailer,  the  oth*r  eomlittuos  of  the  upright  stature  ore 
ahsaiit ; th«  bear,  however,  funns  ura  rxce{4)i>ii  to  ttiu  olwcnation, 
ami  mlmits  of  beitig  taugtit  tu  slantl  mid  walk  erect,  altluiogh  the 
pustiirv  n maniiestly  iocooi'enieut  am!  irksome  to  the  aatnrnL  The 
perpendicular  pontmti  of  the  vertebral  column  tindcT  the  centre  of 
the  basts  cnoii,  and  the  direction  of  the  eyes  arwl  mouth  forwards 
would  be  as  loconvenieat  to  Msn.  if  he  went  on  all  fuurs.  as  they 
ore  well  adspled  to  his  erect  stature.  In  the  furmer  cose  lie  would 
not  be  able  tu  look  before  him;  and  tlw  great  weight  of  the  head, 

With  the  eomparativc  wi'aknvss  of  the  extensor  muiclvs,  and  want  uf 
the  ligamentum  ourlkai,  wixiKI  njoder  the  ekvatuMi  of  that  organ 
almost  impossible.  When  quadru|iedB  endetu our  to  mipjiort  them* 
selves  on  tho  hind  extreimtirs,  as  for  instauce.  fur  the  purpose  of 
scUlug  any  objects  with  the  fore  feet,  (bey  r^lii-r  sit  tluwn  than 
Bwiuma  the  m-ct  position.  For  they  rest  oo  the  thighs  as  well  as  un 
the  fee*,  and  (his  can  only  be  dona  where  the  rui\q<art  of  th«  body 
is  small,  as  in  the  simue,  the  aquiirvl,  Ac  ; in  other  ours,  (he 
animal  it  obliged  also  tu  suppurt  iiself  by  the  fuee  tW(,  as  in  the 
dog,  cat,  Ac.  The  large  aiwl  sirtiog  toil,  lu  some  instoiKvo,  furaik, 
os  it  were,  a third  foot,  and  Ihvreliy  iuervoses  the  surface  firr  sup- 
porting the  body,  as  in  the  kaugerwo  oiul  jerixia.  Various  grodo- 
tious  may  be  oMcrveil  in  tho  mammalia,  coiuH'cUng  Man  to  those 
animals  which  are  strictly  qiiadnqwds.  Th«  simiir,  which  are  by 
no  means  calculated  for  the  errrt  poution,  are  not,  on  the  i>ther 
bond,  destined  |ike  tlw  prv|ier  quodctitHrds  tu  gv  on  all  four*.  ITwy 
live  m trees,  where  their  frunt  ami  hinder  extrvimties  are  both  em- 
ployed in  climbing,  Ac."  Bloroenbsch’s  ManmU  by  Laarreixw, 
p.:«W. 

* la  corpulent  uersoas  it  hot  a tendency  forward,  which  obliges 
them  to  throw  bacli  tlw  head  and  slwtildrni  and  upper  pant  of  (be 
spine  to  balaoce  the  obesity  in  front.  TbU  gives  a conscqneotiol 
ur,  often  bordering  on  the  Uidicruut,  to  fut  jMiple.  On  (he  con- 
tra^-, IQ  pentma  tending  or  stooping  forwanls.  there  is  required  to 
balance  the  protrusion  of  the  upper  {urt  of  the  trunk  a {iruportiouate 
removal  backwards  of  the  nether  part  of  the  spine  and  loina  In 
proof  of  this,  let  (be  render  stand  with  his  heels  close  tu  a wall,  and 
euduavuur  tu  make  a bow.  Alsu  in  jiervous  stooping  sideways  tu 
pick  up  any  thing,  the  oTt'rliaoging  of  the  head  and  arm  on  that 
side  must,  in  order  to  avoid  a fall,  lx  countcqioised  by  a correspond- 
ing extension  oo  the  other,  of  the  arm,  nr  leg,  or  haunebro.  Again, 

IQ  like  manner,  among  prrsons  with  a weight  on  nmi  sKuulilrr, 
their  erutre  of  gruvity  hoi  a tendency  tu  the  loaded  side,  and 
would  draw  Uw  line  of  gravitation  out  of  the  baae,  but  fur  (he 
exvriiun  of  Uie  carrier,  wlw  inclines  his  bead  and  thorax  propurtion- 
»ldy  to  tlie  tble  opposilew 

f This  was  (be  calculation  of  Borelli.  We  have  given  under 
MccitsNrcx,  pO(je  .T4.  sec.  1 16,  some  inHhodv  of  finding  by  experi- 
ment the  centre  of  gravity  io  any  substance.  If  the  tuMaiiCc  be 
succvsau-fccy  sus]«oded  sevcfu  points  and  pierced  by  straight 
lines,  m each  case  passing,  la  a vertical  dirsetinn,  through  the  point 
of  Kuqiensiun,  it  would  be  found  that  however  oumerous  those  liora 
might  be  they  wmild  all  lOtersect  in  oue  puiut,  which  would  be  the 
centre  of  gravity  of  the  body.  Borrili  ascertaiucfl  that  of  the 
human  body  by  on*  of  the  nurthods  we  hate  given*  namely,  by 
means  id  a wedge  or  prism.  He  thus  explains  himaelf.  Estm— 
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PAINTING. 


Paialiag.  1.  First,  then,  to  consider  (he  human  figure  in  ■ 
standing  posture.  In  order  to  rrprrsenl  n balance,  (here 
I.  Koaploy*  mnst  be  cooceired  lo  pa.ss  through  the  centre  of  gravity, 
[“*“*  a vertical  plane  dividing  the  mass  lo  be  sup|Muted  into 
iBu«ie*in  two  equal  |)onions.  (Art.  267.)  Ttic  base  also  of  the 
iumling.  supporting  fulcra  beneath  must  receive  within  it  the  liiie 

of  direction  or  gravitation.  As  the  simplest  kind  of  ex- 
ample, let  us  suppose  a figure  standing  {lerfccily  still, 
and  resting  equally  on  t)o(h  his  feet,  with  the  hands  and 
arms  pendent  on  each  side,  in  this  attitude  each  leg 
ausUios  an  equal  weight,  impending  on  it  from  the 
body  ; ami  the  pit  of  the  alemuni,  between  the  clavi- 
cular. hangs  perpendicularly  over  the  feet  in  a line  of 
gravitation,  of  which  tlie  lower  extremity  touches  the 
ground  between  the  inner  ankles.  The  mesial  plane 
(.^rt.  326.)  contains  this  line,  and  will  bisect  vertically 
the  whole  frame  from  the  forehead  downwards.*  Tins 
however,  ts  not  the  ordinary  po»>ition  in  standing.  It 
requires  etTi>ri,  and  becomes  wearisome.  To  ease  the 
muscles,  the  centre  ot  gravity  is  removed  to  one  side  and 
placed  over  one  foot-t  For  this  purpose,  the  spine  of 
the  back  is  inllected  to  the  side  in  question,  and  conveys 
so  much  of  the  lieod  ami  shoulders  over  the  supporting 
limb  as  wililw  necessary  to  balance  the  figure;  which 
may  again  lie  e(|iialiy  divifled,  as  before,  by  a plane 
passing  thnmgh  the  centre  of  gravity,  though  not  now 
the  mesial  ptane.t  This  is  the  ea.sy,  uuconstraiiied  pnai- 

AoMiffr  mnth  *uf>*r  p/a»mm  i»  tjtt  med40  tmfpMUt  nmenm 

pr%$m»licum  tfimngmh.rrm  nd  fmJr*^ndi*m  ImttJmm  {ttrftmdteuimrUfr 
lat  fjut  rrn/ro  grttvUttiu.  //ire  /*6«Aa  f 

tm  pmmeio  rrtMrHit  \M«r  mmtr$  el 
Aom  mti  euprr  lal>a/itm  jneenla,  perhitfifi^.  Quare  cenirum  pruei- 
tfilu  AoMiMif  iJi  4//0  $itM  exutebal.  Pan  InuL  Ub.  sviu.  O* 

Slutione  Amima/imm,  |irupu  IJ4. 

* Finl  uf  all,  (tu  W^fia  fiMcn  biluw.)  the  fpimelhu.  the  tolmis,  tba 
tibislit  aolieus,  the  |•m>nei,  the  B«soe«  of  the  toes.  (Art.  2S6,)  tufpe 
ther  wHh  lb>!  Iuml>n<ali-s  sod  intcrowai  (Art.  245)  padia,  pUat 
iMch  f<K»t  firmly  uu  fh«  ((raund.  Next,  each  leg  ia  keiU  Uaady  in 
/real  by  th«  tixti.-oeon  of  the  tuea,  by  the  peruncus  teitiua  and  in 
MKOf  degree  by  the  tibialo  aiilictis ; (Art.  2^6  ;)  no  iUeWM^e  «arh 
leg  is  held  uu  by  Ow  |•el<3ik■t  Uiogus  sjkI  brevis,  (/&.)  on  its  meide, 
by  the  UIhn<m  anticns  and  puaiicin;  (/b.)  aad  purrrrMryjr  by  the 

Jencllu'i  ami  anlaua,  the  aamitnubaciaua.  and  the  flaxores  kMiip.  ( M.) 

uur  raleawni  (.Art.  235)  atretdi  the  ktH^joiot,  partly  aaatated  hy 
au  uccasioaMi  Ilexov,  the  tensur  vaicioK  femoria  (Jk.)  Next  above 
those  Utalts,  the  baLanev  of  the  trunk  upon  the  heada  of  th«  femora 
is  tu  be  niauiuiiwd  : in  fnmt.  by  the  saituni.  llw  recti,  the  paons 
aitil  the  ilUci  iotcrai;  (Art.  2^4  ;)  pu«terU>rly  by  the  bidpitca.  the 
MerakemUnou.  sod  apmiinembraxiuai ; (A-)  exteenally  by  the  glutei 
and  tensutva  vague  femuns;  (A.)  aad  internally  Iw  loe  pectiaei, 
tlie  addtidurev  Umsuria,  aad  the  fpaciWe.  (A.)  Lully,  te  seep  the 
witeUral  oulutBQ  erect,  ire  hare  numeruus  inujiclire  on  the  back, 
(Art-  ‘^-3,)  which  i;teatly  exceed  ia  puverthoec  in  (roat  (.Art.  232,) 
in  ovila  that  they  may  vnatniti  ti>*  weij^tit  of  the  tboeax  aad  abdomMi 
svMjsrndi-d  U|nm  them.  In  old  ai;e  they  kwe  their  vigour,  the  badt 
ia  drawn  down  and  lamdad  kirwaitls.  The  sacral  estremiliva,  tu 
cumpenaate  for  this,  are  tlituwa  back,  anl  the  koees  iaSectad  ; uatil 
at  leruflb  a ataff  beciunea  u oeeveury  aupnurt  The  aame  obvarvs- 
lion  may  be  applied  tu  the  kX|UiUlinum  of  tiie  iiead.  The  mnaclea  for 
previ-mtitic  its  uidinatjun  roroanla  are  much  the  atron|{e«l. 

t The  muhclea  an*  mudi  fewer,  and  the  nuiacular  e&rt  coasider- 
ably  hm  fur  tilaiidiu^  un  tme  extramity  only  than  for  a etatioe  upon 
two.  Tu  prweut  tii«  auppurtioic  limh  from  lw;Dg  drawn  inwarda, 
(or  in  a tibial  tlirectiiM,)  ito  outward  muHckw  ar«  stroavly  contracted, 
aa  Inn,;  aa  ilw  ceidrv  of  {jiravity  it  in  traitailu  from  tm  uthm  limb. 
The  leg  or  tibia  (<if  tbe  sup|»irtin)C  limb)  is  accurdinKly  drawn  out- 
wardv  by  the  pennwi,  (.Art.  236,)  by  the  viutua  externa*,  and  also 
jiartly  by  t)>e  rectus ; (An.  253 ;)  while  the  weit;ht  of  tlw  aiipmo- 
cumbent  prlviv,  wUh  that  uf  the  b»tly  over  it,  arv  transferred  (aJau 
ontwarda)  hy  th«  tcnvMf  VN<itia>  reiitofu(Art.  254)  and  the  »;lutei 
taediu*  and  rauMW.  (/k.)  Thus  the  mutclea  of  one  aide  onlv  be 
come  thrown  into  acliuu.  and  thnr  ]3uwer  is  aim|dy  balanced  by  a 
portion  of  ihe  weight  uf  llte  Ualy  towards  the  uther  aide. 

« Vinci,  who  ihuu^h  r.  skilful  autunuat,  was  superior  to  all 
anatomical  dispUy  in  la*  Ait,  ha*  left  many  uaeful  rules  ia  bia 


tirtn  of  the  .Antinous,  the  Venus  tie  Medids,  the  Her'  OfOutliac. 
cities  Farnesc.nnd  others  of  the  finest  scttlplureil  forms.* 

(269.)  2.  Sitting,  kneeling,  or  reclining.  The  only  ^ Sitting, 
(liflvrcoce  between  the  balance  here  lobe  represented 
and  that  already  described  i.s,  that  a greater  iiunibcr  of 
■upporLH  are  given  to  the  body.t 

A sitting  posture  may  be  varied  ad  infinitum. X Its 

Trwatme  tm  PaiatinK  reapectuig  Iha  aquilibeium  of  the  humaa  body. 

Ue  diTtdes  it  tutu  um|4e  and  com|ioiiiwi  SitnpW  mutltbrium  w 
exemplified  whea  a man  sivtlaina  oedy  his  uvn  wright  In  this 
flituatiOQ,  if  the  man  Wrrtch  out  an  artn  or  b>ith  arras,  or  atoup  for- 
ward, or  staad  erect,  supporting  his  boily  mi  oria  foot,  hit  cviitre  of 
rarity  will  be  Ibuod  m a line  pMpendicular  to  the  centre  of  that 
loot  00  which  ha  rests,  ur.  if  his  budy  r«»ts  r<)ually  oa  Uith  fret,  the 
centre  of  the  trunk  will  lie  perpeodiruUrly  om  a hav  line  ioining 
the  centres  cf  the  two  feet.  Conqound  ei]uiU)wium  lie  extAsms  to 
be  that  of  a man  ewrrying  a burden  : as,  (or  exam|)le.  the  Hemdes 
liAiog  up  and  crashing  Antcisi,  when  aa  etjuiva]^  to  the  weight 
of  Aataw  i«  caused  by  throwing  back  the  upper  part  of  the  b^y 
of  the  hero  behind  the  1>aee  U»«  that  amiseets  his  feet.  See  7>or- 
lafe  Pir/wew.  cap.  2&3.  In  aDother  panoge  he  obserres,  that  the 
weight  of  ths  hand,  when  one  arm  it  exIeoiM.  has  llie  effect  of  a 
weiiibt  at  the  end  of  a etrehyani ; snrl  tliat  to  prveefve  au  ei]uili- 
brhiin  there  u frequently  a nrcewiity  of  raising  and  euspending  the 
heel  00  the  oppiasle  sidi^  which  ihua  oUamt  a counlvrpoiee  eqinra- 
lent  to  the  incTcused  weight  given  to  the  arm  and  hand  by  their 
exteneion,  can,  350.  See  alto  ch|>.  20!-~204  and  can.  261. 

• lo  etandiog,  the  lege  waturally  reUeee  each  other,  and  thus 
divide  the  labour  of  supiwrtiag  tlw  hgdv-  A yeded  hum  will  b« 
eftea  found  renting  the  whole  weight  of  )iis  hiud  quarten  upon  otie 
hind  l»K.  while  tl»  other  lifted  and  irvfiecied  hang*  at  rest  and 
at  liberty  lo  recruit  ilavlf.  The  well-kmiwa  positiuD  of  a s<4dier 
etandmg  **  at  ease**  is  adojAed  ii]<on  the  same  principle  of  allerna- 
tioo.  which  aveme  to  pvrvMie  cor^sweal  motiuns  generally.  Butler 
in  hie  Hmdthrat  thna  dwteribew  the  mutual  gaud-will  aubeieting 
betwnan  the  right  aad  WA  leg : 

is  nmaing,  every  pare 
la  bat  betweeo  two  leip  a race, 
la  which  both  do  thw  uttermost 
To  gvt  before,  and  win  the  poet ; 

Tot  when  they're  at  their  race's  ends 
They're  still  es  kind  and  eonetant  frieods, 

And  to  rebeve  their  wvarioesa. 

By  hinu  give  one  anotArr  eaae. 

AVemay  here  add.  Uiat  the  necesaitv  for  rvmoriag  the  centre  of 
gravity  in  these  cases  directly  over  tbe  siqipurting  limb  may  be 
caasly  pruved  by  any  person  ettempting  lo  stawl  un  une  foot,  with 
its  outcf  ankle  touefong  the  wall  of  a room,  nuch  an  set  wid  be 
found  unpcarticable.  Tbs  wall  is  in  the  way,  hiodrriag  the  trane* 
miion  of  the  centre  of  gravity  to  its  r«oprr  place  over  the  foot  to 
queetioa.  (Si;e  secoad  note  to  .Af*,  26fi.) 

fin  order  to  afford  himself  at  any  time  aa  example  of  a re- 
dining  poctur«v  the  student  need  aoly  sketch  a figure  iu  which  the 
weight  on  one  tide  haa  not  been  counlerpoMed  by  ao  SMptal  weight 
M the  other ; a figure,  conoequenlly,  of  whicli  the  bne  of  dinwiMci  ur 
gravitatHM  foils  without  the  base.  Then  un  lh«  eanse  side  with  the 
hoe  of  gnritalioo.  ainl  still  furlhef  without  the  haoe,  let  him  piece 
Boma  new  fulcrum  or  support : taking  care  that  a line  drawn  from  its 
peint  of  contact  with  the  groiind  to  llw  pusols  uf  contact  of  the  other 
fulcra,shall  yscluds  that  lino  of  directsua  Tbt*  fiitute.  for  examide,  of 
an  old  nen  to  be  drawu  leaaing  on  a staff  Wuubl  I>end  fueward  or  to 
OM  side,  having  no  strength  to  throw  out  « {wnper  eqitivoleiit  for 
balancing  it  00  the  side  opposite.  Cuoeequenlly.his  Uaff  ie  rseoefnary 
to  luB  support,  and  reuet  be  so  placed  as  that  Umra  irom  rts  ptnnt  uf 
contact  wilk  the  ground  drawn  to  each  of  his  feet  shall  form  a bam 
te  include  the  line  of  gravitation  It  is  mamfost  that  a figure  luaning 
againsi  a tiea,  a well,  a pillar.  &e.  tnuat  have  its  design  ur  uutJine 
regulated  by  the  same  princt|4e.  The  draughtsman  inual  ahu  ex- 
ercM  his  judgment  tu  expreos  the  due  )<ru{*oniun  of  weight 
•ustaieeil  by  each  leg,  after  di-ducting  that  quantity  suppotted  by 
the  additional  i<rop  In  the  act  uf  kneeling  cm  buth  knera,  tbe  line 
of  gravitabon  must  fall  belweeu  them  unless  llie  vhiia  or  toes  touch 
the  gruund,  in  wluch  cww  it  may  fall  any  where  between  the  feiiiura. 

If  only  one  knee  hu  rmpb^ed  fi>t  su|q<ort,  luves  drawn  from  it  to 
Ihu  foot  uf  tlwr  other  leg,  wiU  give  aa  befurr.  tlie  Itooe  uf  the  figure. 

But  if  the  hand*  or  ellkns*  furm  achlitiuaal  props,  three  also  must 
be  rrekooed  for.  stul  line*  sccuidini^y  drawn  to  iorm  a Uise  in  the 
manoet  alrra<ty  suggevltsl 

2 In  the  utling  pMture.  observe  that  the  centre  uf  gravih  com- 
fflOQ  to  the  whulv  budy  is  brought  uusr  to  th«  baw,  tut  that  the 
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Paintiof;.  Simplest  outline  is  that  of  % child  resting  almost  solely 
on  the  05  ischium,  with  its  legs  left  to  play  at  liberty, 
su5|>ended  from  the  acetabula,  and  with  its  trunk  and 
Buperior  extremities  suspended  from  Uievertebral  column. 
To  this  lively  subject  may  be  presented  a contrast  as 
opposite  as  clastic  childhood  is  to  infirm  and  rigid  age ; 
namely,  the  case  of  Bitting  in  an  elbow-chair,  with  one 
tide  of  the  body  or  both  supported  by  the  aid  of  the 
ossa  humeri,  while  the  tower  Umba,  by  alternate  infleo* 
tion  or  extension  of  the  knees  and  feet,  lend  assistance 
to  the  torso.  Flere  all  that  seems  material  to  the  re> 
presentation  of  a just  equilibrium,  is  that  the  chair  or 
seat  he  firmly  and  evenly  balanced,  and  not  in  the  posi- 
tion represented  by  Hogarth  in  the  chairing  of  his  suc- 
cessful candidate.* 

3.  RUini;  (270.)  3.  Rising  from  a seat,  or  from  a recumbent 

Trom  a posture.  On  the  altitude  of  a person  intending  to  rise 
from  his  knees.  Da  Vinci  observes,  {Traltato  delta  Pit- 
tura,  ca|>.  237.)  that  his  first  eObrt  is  In  relieve  one 
knee  by  removing  his  weight  (or  superiticumbent  cen- 
tre of  gravity)  entirely  over  to  the  other  knee.  The  leg 
at  liberty  having  then  no  weight  to  lift  but  its  own, 
raises  its  knee  without  difficulty,  and  plants  its  fiiot  upon 
the  grtMind.  Tliis  operation  over,  (he  man,  resting  his 
hand  upon  the  elevated  knee,  lifts  his  ann,  head,  and 
chest  towards  that  side,  and  thus  contrives  to  ahift  his 
whole  weight  over  back  again  u{ion  the  firmly  planted 
(uot.  On  this  foot  os  a fulcrum,  and  by  means  of  its 
(high  bone  as  a leaver,  lie  raises  himself.  His  body,  in 
rising,  draws  up  after  it  the  inflected  leg  which,  during 
the  ascent,  gradually  extends  itself  till  it  stands  upright 
lieside  tlie  other.t  Tlte  student  will  see  that  by  giving 

evfltrv  of  gravity  cofomcm  Ui  the  hciu],  tnink,  rqiJ  upper  mrrobm, 
is  at  aome  |Hanl  brtircen  the  regiom  of  tk«  atickimeTi  anti  thorax. 
7^  line  of  tlirMiion  Ihcrefure  fruvn  this  point  muxt  fell  wShin  a base 
brtveeu  the  owa  ischii,  else  the  trunk  to  be  kept  from  falling  vill 
require  to  be  sutpradeil  by  the  action  of  the  vtruog  dunuJ  ana  lum- 
her  muscle*  attached  to  the  back  of  the  ilbim,  while  that  bone  b 
kii<l  ste-uiy  by  the  anUgoniiing  femoral  mnvclea  in  fruut  aided  by 
the  Wright  or  ths  femiira  and  legs.  Thiv  wiD  happen  dirring  an 
iuiWctiun  of  the  apine  SMkwayH  ur  Lackwank,  Init  not  fbnrartu,  in 
tl>e  Mime  unleae  in  addition  to  the  fulm  of  the  oma  nchU 

■•Kh  a porliim  of  the  femora  (as  wheu  the  subject  is  Muled  in  a 
chair)  tie  added  as  will  rnUrge  the  ba*e  Biifficwnlly  to  indiiiM’  the 
line  of  (brertiuu.  Note  also,  that  in  stuoj^og  to  tf>«  right  or  left 
whiW  the  body  rests  on  only  ooeof  theusna  ivchii,  a ■imilar  balance 
niuKt  be  cflected,  as  in  tbs  case  of  staadiug  tqion  one  luot.  The  only 
difit-reuce  in,  that  in  this  case  Iha  leg  is  bo  longer  a snpfiortcr,  but  is 
alti>v,Mher  a Klirainr.  If  the  sitter  in  stooping  hrnd  bU  Iwty  to  the 
right,  the  left  leg  must  be  stretched  pfopcirlioiuUy  to  the  and 
Mce  rertd.  In  tms  czaniple,  ohaerve  that  the  stter  U not  pmnillad 
to  hold  by  the  chair  or  seat,  which  would  be  altogether  a difisvat 
raw.  awl  might  W classed  as  a moiUficmtHMi  of  dimbiug. 

* In  the  reclining  (Knlure  of  the  celebrated  statue  called  by  sotaa 
the  Dying  GLadislor.  and  by  some  the  D)'ing  Sohber  who  brought 
sews  to  Athi'BS  of  the  victors'  at  Marathon.  (Plot  dr  fi/nna  Atht- 
mtrmmmm,  vol.  iL  p.  347.)  TTw  figure  is  supported  by  the  right 
femur  and  part  of  the  fihular  xidie  w the  right  leg.  But  u (he  la^y 
Iwun  over  to  (h«  right  thb  base  would  be  insufficient,  since  (hr  line 
of.  direction  f.itU  aithout  this  base,  and  CMDSoqtH'Btly  the  trunk 
w«nilrl  come  to  the  ground  but  for  the  right  amt,  which  Mng  ex- 
tended tu  the  right  beyond  the  line  of  directlnn,  ealargcs  the  laee 
and  furms  a sufficHOt  iwup  to  the  body.  The  Wfl  leg  *r>d  left  arwi 
an  at  (he  same  rime  extcuiled  tu  a crtlain  di'gree,  aud  (ortn  a roun- 
(er|oiM  on  the  Uft  aide  to  the  oppuaite  inclination  of  the  head  and 
thorax.  Otiwrii-e  in  this  statue  ao  example  uf  our  remarks  (notes 
to  Art.  24i)  oft  drawing  WutK.  Tlw  shoulders  of  the  wounded 
man  arc  raised,  and  the  beat  jsAitioo  ebuvea  (or  receiving  air  during 
tlie  arcuimiUliot)  of  blood  which  «v ideally  keep*  Bowing  within  him, 
and  must  UTininate  in  death. 

One  of  the  moat  graceful  antique  nwriowna  of  a recumhmt  figrow 
is  among  the  Elgia  marbtas  ; that  or  the  “ Umua,'*  called  by  toene 
the  ♦‘'nieseus.'* 

f We  extract  the  fullowiag  from  Barclay,  Oa  Muteukir  Mkkm, 


the  BSKistarree  of  the  hands  or  of  other  additional  fulcra.  Of  Outline, 
this  action  may  be  varied  in  innumerable  ways;  and 
that  the  buily  while  rising  from  any  recumbent  posture 
must  be  Italanced  in  a simtlar  manner. 

(271.)  4.  Walkinff.  This  action,  in  the  human  sub- 4.  Walking, 
ject,  is  the  transfer  of  the  lin«  of  gravitation  (.\rt.  267.) 
alternately  from  one  leg  to  the  other,  and  during  the 
transfer  a simultaneous  motion  forwards  propelling  the 
common  centre  of  gravity.*  In  this  progressive  process 

p.  290.  **  In  riling  from  a chair,  the  centre  ot  gravity  must  fall 
within  the  baM  utiun  which  we  are  supported ; and  therefore  this 
centre,  by  the  inclinatuiu  uf  the  body  ur  uihcrwiee,  must  he  Imiugbl 
to  (lie  base,  lbs  base  brought  to  tbs  ceattv  uf  gravity,  <ir  bulh  mud« 
to  meet  by  mutual  a^qciMch.  IIrnc»,  io  firing  from  a chair  ur 
sofa,  where  the  feimir  and  tibia  wrrr  at  right  angle,  the  (ret  arc 
drawn  beck,  ur  the  bwly  is  thrown  forward,  brCiie  wc  can  asMtme 
the  erect  |>ueturv.  In  the  changes  of  altitude  while  a I>oihi  i*  turning 
uo  its  evutrv  of  lutgitin,  the  centte  itself  b uftra  at  llui  same  time 
drtcribing  cither  the  K'gnwnt  of  • ciKle,  oc  a boe  CDinpiscd  of  the 
•wgments  uf  cirri**.  .Suppose  A B (^ate  x,  fig.  2.)  rriec*«uts  tbe 
foot,  HC  the  libiB,CI)tlw  femur,  and  DE  trunk,  tind  lliat  the 
three  last  are  to  be  brotight  t»  tbe  action  uf  their  rmisdee  to  tbe 
perpendicular  B F,  ao  Ibat  K C shull  occupy  the  Mli(*tiwu  of  B O. 
b D the  siluatiuti  of  G I,  aiwt  D E tlw  situation  of  I F i the  point  C 
on  the  ceilin'  B wilt  muve  in  the  segnval  C G,  and  as  C is  changing 
its  |N)*itiim  in  C G,  the  point  D,  which  rouves  rutmd  the  |iuint  ('  as 
its  centre.  srtU,  if  the  t'xtrnriixn  be  irgidariy  |wrfutnMKl  in  the  same 
time,  describe  such  a curve  as  D 1 ; for  an  tbe  puitg  D roust  necee- 
■arily  move  allautad,  (iipwarda,)  and  stemad.  (furwanU.)  in  ordet 
to  preserve  the  ccutne  uf  gravity,  tbe  mmrrjd  direcliwn  of  Its  cv>urs« 
must  be  known;  ami  if  CG  w divkled  into  equal  part*,  and  at 
each  of  the  divtsioas  a circle  deecribnJ  with  tlw  ndiita  C I),  tbe 
points  in  I)  I correspooding  in  nitrobei  with  (he  funnls  in  CG,  and 
at  equal  distances  in  the  sternal  (fbrwa^)  dirretion  will  each  be 
found  to  the  cimunfereace  of  one  of  (he  rirrles  doicribed  tticcr** 
sitely  round  the  point  C as  it  pawH's  aluue  the  segment  CG.  lit 
like  manner,  if  the  extensioos  of  C D snu  DK  be  regularly  jwf- 
fcinned  in  the  same  time,  tbe  point  K will  descritie  such  a curve  aa 
E F,  the  points  m E F Iwing  in  the  cirrumfcrences  of  Uie  Mveral 
circlet  BucrewaTely  detcribeif  round  the  point  I)  aa  it  moves  along 
the  curve  I)  I.” 

The  author  then  proceeds  toobaerve  that  the  above  fignre  explains 
aleu  how  the  rapid  extvneioo  of  th«  M.-Ti'ra]  juiuts  roay  carry  the 
body  directly  upwards;  tbe  motions  are  Iwckwaiii  and  furvanl  al- 
tcriuricly,  Init  all  of  tbem  unwsrd.  If,  thrrvfoeu,  the  Iwrkward  and 
forward  motimis  be  made  to  balance  exartly  tlieir  fureve,  the  upward 
movenKot  only  will  remain.  On  tbe  othrr  lianri,  if  (he  rvsp^iw 
mutiuiw  iMckward  and  forward  be  equal  in  futee,  tbe  body  at  tbe 
•anM  time  that  it  rise*  will  have  an  indinalion  forward  or  b^kvord 
in  the  direction  of  the  prrvuling  force.  (S««  Mot.  lunics,  Cwm^ 
li/MJi  und  Rew/wlton  of  F’orrrr,  see.  19—27.} 

That  his  tHuslratsms  might  be  lee*  cumpb»,  Dr  Barclay  sup|iuMS 
for  the  while  the  vertebral  column  to  continue  inneublr,  wd  by  its 
extension  on  (hr  point  D to  be  capable  of  forming  a straight  line 
with  the  femur  and  tibia.  On  this  suppoiitiLin,  if  a force  acre  u|>- 
plied  to  the  point  F,  it  windd  prrsa  directly  tbruugh  ibc  nvdmm  of 
the  trunk  on  the  femur  and  tibia  to  the  point  B.  But.*'  he  ailds, 

" as  lltc  BtqquMtiun  is  without  fiiundatiun  in  nature,  and  aa  nu  twu 
bones  are  ever  known  to  form  straight  lines,  or  to  he  nailed 
parallel  lurfare*  of  articulation,  the  prewure  which  one  lame  nuke* 
upon  annthrr  must  always  be  uhliqur.  Thb  causes  them  to  turn  on 
their  rrntres  of  motsoa,  and  as  thrir  centtvs  of  motion  i«re  movatilr, 
to  diffiiwr  the  prrssurv  generally  and  suddenly  through  th«  wlvoUt 
system,  and  thus  ruunteruct  with  admiraltle  cuntrivanrv  the  dangrrs 
Of  cencussiun . The  curves  Dl  and  EF  are  inerrly  the  cunrs 
whidi  hone*  describe  in  particular  circurnstancef.  With  the  aavut. 
ance  of  movable  cvntjva,  the  hours,  if  ]wcq>rTly  directed,  may  b« 
nwilv  lo  desrnbr  any  specu-s  linr  whatever,  as  must  be  rvvleot 
from  the  mutiuoa  of  (be  haml,  which  has  (he  I'owiv  uf  fUlowing  any 
liar  straight  ur  cirrvcd  that  ran  i»nsubly  be  drawn." 

* Tbe  fir>t  motion  in  ths  standing  figure  throws  the  weight  on 
oue  leg.  The  gravitating  tine  falls,  in  cornequence,  ftura  (he  gullet 
on  that  one  leg,  (he  shuublrr  on  the  some  nde  being  lowered,  the 
shoulilrr  on  the  opposite  ride  nused,  while  (he  hip  and  knee  sink 
twiow  those  of  the  swle  which  uipporta  the  weight  klaxinaii't  htf> 

/err*  &wt/W«rrr,  p.  1 27.  But  we  will  here  tramlate  from  Botvlll  a 
more  detailed  ilrscTiption.  .4t  fir\t  view,  mya  this  veoeraMc  and 
often  quoted  aulhtirit),  tlte  progivsrive  motion  m Man  may  aecm  to 
iwacmble  that  of  the  pair  of  coinpasies  BAC  (plate  iv.fig.  4.) 
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Ihe  Brni«  are  often  as  actively  employed  in  halancinff,* 
_ — _ a?«  ilic  lejp  ate  in  liftmg  ami  inovin|f  the  body  onwards.t 

}>laced  frrct  ii|nn  the  fdaoe  of  the  hmb»n,  and  fnraiing  in  that 
rrvct  {(wtina  the  trian|^e  A K C.  Kaise  the  ftw(  C’  uutd 

Ihir  IiDO  uf  ffravitalioa  A O euiucides  viifa  A B,  winch  we  may  call 
the  liiw  uf  auppoct,  iNameaM,)  and  which  then  fwr- 

iwmltcular  to  the  bomim.  Then  rotiixl  A B a«  an  axia  Id  the  hmh 
A C (lew  ribe  the  pudiM  of  a cone  A C K.  Neat,  hav)^  pianlal 
the  hmh  A C ia  K,  a^ain  riUM  the  rumjiiuMrs  until  A K hccimiea 
pemeadicular  to  the  huritna.  l^t  now  tW  aXhet  side  A B revithe, 
drwribinK  the  arc  B F,  aud  m llui  wav»  by  allernalely'  milking;  wHh 
one  Hnih  a }ierpcndiciiUr  to  the  ttround,  and  with  the  olhd  a cireu- 
Ur  nwivrmeiit.  a eotl  of  may  Iw  |wudiiccd.  Hut  aa  tlua 

mode  of  walkinip  wotiht  hare  hci-a  rnuaUy  onkif^hlly  and  tmvMc- 
•nme.  Nature  hai>  pmvidctl  for  the  machine  of  the  human  frame  a 
plan  of  locomolMMi  much  eaaier  ami  more  forticrfuL  Let,  fi.*r  m> 
I'tancr,  the  fvwl  of  a ntui,  daadini;,  ftirm  at  the  iN>mte  where  they 
Inurh  the  gruund.  the  wjacekw  triangle  ABC.  (Plate  ie.  Qg.  3.) 
Tu  change  him  front  thin  fixed  ttate,  the  Wer  or  culuran  of  the 
fnremokt  leg  ABU  made  to  revuire  ruuoJ  a craire  B in  a jdaue 
rirr]<eitdkuUr  to  the  homon.  while,  at  the  lamc  iintaut,  llw  entire 
frame  K of  the  body  » imjteilnl  forward  in  the  diroctioa  K.  The*e 
cooibined  mnrenveota  are  effected  a»  followa.  When  the  foul  L C 
iMcofrea  extemicd  by  the  acthm  of  the  wilwm  imixcU,  the  angle 
A L C becumei  art  oMuae  angle,  and  aiore  the  aprx  of  the  fuot 
touches  the  gr^iund  at  11m  |Kit»t  C,  the  length  of  the  whole  leg  and 
hip  i»  increased  by  the  Mkhtiiw  of  C Li  the  length  of  the  font. 
During  Ihia  pr<tceax.  the  iMisCeiex  triangle  ahuce  drKrihed  alien  it« 
form  and  hecumeo  a right-angled  triangle  at  the  moment  when  the 
leg  A B etamU  periwndiruUrly  on  the  horitimUl  pUr<r.  Ihiring 
th>H  well-krtown  raoecoMat  the  entire  frame  R being  au|9ptrrte0  1^ 
two  feet  may  easily  be  made  no  far  tu  tnclirte  farwarilx.  as  that  the 
leg  A B may  form  a peTpendicnW  »U]rpurt.  By  the  rerr  act  al«>  of 
extending  tm  foot  nnd  the  con*e<)ucnt  clnegAiian  of  A C,  the 
grontid  reccirex  a stroke  frvnn  the  apr«  C of  the  font.  The  ivaclina 
anaing  from  this  impolne  urges  the  marhinn  K furwartl  in  the  direc- 
tion K,  just  a«  a barge  imprllnl  by  a pule  in  the  liands  uf  a water* 
man  i«  nr|»araled  Itum  the  bank  of  a nver.  TIm  imi'^dm  above  de- 
arribetl  is  mutcmily  assistcrl  by  a slight  ioelinatHio  fiMwards  of  tlie 
hea<l  aiul  tburax  towards  K.  By  this  movement  the  centre  of 
gravity  of  IIk  whule  body,  awl  consequently  the  liiM  of  gmvitatiun, 
being  brought  outside  the  cnnliDcs'of  the  foot  B tl,  ex{»«rs  Iho 
whole  to  the  risk  of  Calling;  and  thus,  by  the  law  of  gravitation, 
(Mftfmie  rod,)  and  withuut  further  muscular  effort,  the  weight  of  the 
fnime  R will  be  made  to  change  its  placa.  The  danger,  too,  of  fall* 
tng  is  quickly  provided  against  by  raising  the  foot  L C\  and  tnin4* 
(erring  it  forwards  with  a Irtish  rnotinn  to  K,  beyond  the  limits  of  the 
line  of  graritation.  Ihia  done,  the  body  rvturtis  tu  the  station  uf 
tirmness  and  safety  io  which  it  was  originally  titpixirled:  and  by 
repeatetl  renewals  of  the  process  above  detail^,  is  maintaiued  in  a 
state  of  jwogression.  Dr  Grruu  pars  Ima.  prop.  136. 

■ Da  Vinci  iiutannrs  the*  case  of  a pmun  walking  on  a n>pe, 
who  tulsnces  himself  without  a pole  by  means  of  hia  extended 
arms,  cap.  198.  Also  see  cap. '^02.  %8.  .150.  In  a great  number  of 
animwK  ub'crves  Dr  Barclay,  that  length  of  oeck  which  U neceo* 
■ary  for  ^rtucuring  their  (ikmI,  is  regularly  employed  by  the  same 
animals  la  tulanring  their  system : and  men  tw  mutt  careless 
olwervcT  mar  have  seen  that  birds  employ  it  in  changing  tha  centre 
of  gravity  frum  their  1e^  towards  their  wings,  or  from  their  wings 
towartbtneir  legs,  acc^irding  aa  they  choose  to  walk  or  fly.  p.  204. 
Butler  ia  his  picture  of  Hinlibraa,  a^res  with  hMlierous  accuracy 
to  the  laws  of  lihrstkin. 

His  hack  or  rather  bsinlm  showed 
As  if  it  atiniped  with  its  own  load, 

To  poise  which  equally  he  bore 
A |KXimch  of  the  same  bulk  Iwfure, 

Which  stdl  he  had  a special  care 
To  keep  well  crammed  with  thrifty  fare.  Ac. 

4 Ibis  is  the  duty  of  the  wilwtis  muscle  acting  by  its  teudon 
(tendu  .Achillis)  u]k>i>  the  lever  of  the  fuut.  We  uee«l  erarccly  re> 
Hind  tht  reader  that  the  contracting  {Niwer  of  a muscle  is  afwsys 
Drarevt  to  iKxl  part  nf  it  termed  its  origin,  simI  furthest  from  that 
part  callnl  its  iuwutHa ; nor  that  the  liunes  bit  acted  upon  b>'  the 
muades  as  levers  are  1^  a given  mechanic  power.  Of  the  ‘three 
levers  fseo  MrcKAUtcs,  «ec  138.  p,  43.)  examples  toour  piir)>ose 
may  be  easily  given.  |.  In  le*cm  of  the  first  kind,  (with  the  ful- 
crum Iwtween  power  and  weight  a*  in  the  ai'plieation  of  a rruw- 
bar,)  we  have  an  example  in  the  Bfiovement  of  the  head  forwards 
and  backwanls  upm  0»e  first  of  the  cervical  verlebr*.  which  forms 
the  fidrrtim  or  centre  of  motion  on  either  sole  of  which  tl»  mastoid 
and  tie?  occipital  dulw'cs  tre  altcrnatsly  opposed  to  Iho  head's 


While  the  bwly  i»  balanced  on  one  le;j,  the  other  is  pro-  Of  Outline. 

by  contrnriin;;  thegemellua,  the  siilteus,  the  semi-  '—•v*— — ^ 
teiulinosus,  the  tibialis  antictis,  nitti  the  tibiaiis  posikus. 
lliv  tibia  is,  nt  the  same  moment,  raioexl  by  the  esletiMirs 
of  the  knee  while  the  entire  le<c  is  lifted  and  e\ten<Ied  by 
(he  p»oas,  (he  iliacuo,  (he  {lectimenn,  (he  (rice))n  tuldnctur, 

(he  sarlorius.  ami  (he  tD‘*t'ilis,  aided  by  the  tennor  vagiiui- 
(emoris,*  Oliservc  alao,  (Du  Vioei,  cap.  20ft.  29ft.) 

that  in  proportion  to  the  of  (tie  walker  his  line  of 

direction  or  {gravitation  will  be  found  to  fall  nrore  irr  IcM 
forward.  A slow  pace  will  require  it  to  he  very  little 
forward.  But  it  must  iieconsiderahly  forward  in  a {ler- 
non  walking  swiftly  or  a^rainst  the  wind.t 

(272.)  5.  Kuniiinif.  The  centre  of  pravilyj  is  lure  5.  Bunaiog. 


Wright.  Another  riamplv  is  seen  in  the  act  of  straightening  tbo 
body  or  lif-iog  it  up  afler  having  incliMi)  it  forwards  in  nuking  a 
tsMs.  The  power  IS  in  the  musc!«-s  attached  to  tbeMilmn],thr  fulcrum 
kjn  the  pelvis,  for  rather  llt«  fulcra  arc  the  points  w1mt»  the  aerta- 
(■ula  rest  un  the  lameft  of  the  femora,)  and  the  weight  is  the  u]rper 
Mrt  of  the  ImhIv  which  haa  been  previeudy  ittcLined  furwanl.  2. 
The  second  kind  uf  lever  when  tlw  weight  is  IxSweco  the  fulcrum 
and  power  is  exrin|>lifiri)  in  the  act  nf  standing  on  ti]>tne,  Th9 
power  is  ia  the  inuxrie  (toLvus)  at  th«  back  of  thu  heel.  The  weight 
» that  of  the  body  orer  the  arch  of  the  foot,  uud  the  pnqis  are  tha 
toes.  This  lever  is  also  cnnvlatitly  employed  for  prry|!«limg  the  centre 
of  gravity  ia  running  or  walking.  It  brxempnficd  ia  the  leg«  of 
binU  ami  in  ih«  hirnWr  legs  of  quadrupeds.  3-  The  third  kind  uf 
lever  with  (he  power  l«etwwu  the  {Mvip  ami  weight  is  moil  coaimoii. 
It  is  shown  in  raising  a weight  ,mi  (he  jnim  of  the  hand,  and  beniUng 
the  arm  at  the  elbow-^tut.  The  puwer  of  the  bice^is  miacle  acts 
between  (he  hand  awl  elbow .«(Art.  243,  244.)  This  kind  of  lever  is 
tisvl  perpetually  to  the  iimtis.  And  although,  of  ih«  three,  it  ineurs 
the  greatest  expensn  nf  power,  that  disidvaiitage  ia  mmiwOHalod 
by  the  additional  reierity  it  aHirt-ib. 

* If  we  coureive  the  left  leg  to  be  thus  raised  and  prupelleil,  fas 
that  uf  an  iofantry  vuldscr  pnqiariiq^  lu  march,)  it  is  now  ready  t» 
plant  itself  before  the  rigid  at  the  kmuiI  interval  uf  a fi«it‘s  |uce, 
and  under  (he  centre  nf  gravity,  which  owanwhilp  hes  Wen  urged 
forward  ami  downward  Ilia  pso»  and  tlvo  iliaci  tnlenii,  in  eon- 
jundioo  with  the  recti  and  oldiqui  ab*kimm<a  The  left  knee  » 
here  fur  an  iiistaot  slightly  inBectvd,  the  better  tu  tveeire  the  in- 
cumbent weight,  and  then  the  right  limb,  with  its  tmes  furcibly 
pressed  |iy  their  fiexon  against  Uu-  gvuuod.  iimronls  ti»  re|s  at  a 
similar  succession  of  movements  as  soon  as  the  kfl  leg  becuuivs  in 
its  turn  firmly  statumed. 

f It  isfurtmr  tu  be  nolicvd.  that  in  nil  bi|wd  animols,  whetiurr 
raen  or  birds,  a remarkably  charactimMtkc  de^wessMut  and  cooirac* 
tioD  take  place  on  the  shW  to  which  th«  aup])Mriing  limb  U-Urtige, 
while  on  the  opposite  side  w«  see  a corresj<ondiug  elevaiioo  awl 
elongation ; the  hummis  raised,  the  hip  and  knee  Umrered.  'Fhe 
height  of  qiiadnipeds  al-sn  varies  ia  the  moving  animal  more  tlian 
in  tW  saitM  animal  at  rest.  Their  legs  find  touch  lu  an  oblhiue 
direction,  but  afterwards  Wing  extended  to  pro]«lling  (he  hudy, 
they  are  hvnught  to  make  prrprmliculurs  with  the  huriion.  and 
mutt  in  doing  m,  elevate  the  parts  hcmeiUolely  atvnre  them.  J)a 
Vinci,  Trxttialti  deita  iSttnra,  cap.  195.  249.  2t>^.  199. 

J ihe  centre  of  p^vity,  in  Um  progreHsiuti  of  (he  human  eubjoct, 
may  be  compareii  to  a w1l  shifted  alternately  from  one  hawl  to  the 
oft^i  while  (he  hand  that  is  to  receive  the  ball  keep  cuniinually 
advaaeiog.  In  like  manner,  the  legs,  or  al>domin-\l  extrvmiticK,  od- 
ranee  alirmalrly  in  pursuit  of  the  centre  of  gravity,  whicli  may  he 
■aid  to  be  ktndrd  over  from  one  side  to  the  otliee.  and  which  in  pr»> 
poitioD  as  the  head  and  shoulders  iacline  further  firtwanl,  requires 
to  be  pnmievl  and  caught  tip  with  the  greater  rwifrncas  and  prompti- 
tude liy  the  limb  Wtuw.  Care,  however,  must  be  tak»n,  that  the 
centre  of  gravity^  in  running,  ^ ouly  incliiMd  in  Mich  a diri'ctioa 
forwards,  tnat  the  suspended  foot  may  plant  itself  favourably  under 
it  ia  order  to  progmsioB.  Otherwise  there  will  be  tlie  ap^iearance 
of  rither  staggering  or  falling.  Let  the  student  nvter  (ail  to  ub* 
serve  (hmughiKit  every  mnmnent  or  posture  of  the  boaly  that  the 
curves  uf  the  spinal  culutrm  cooperate  wilh  the  flexure  m lh«  siqe 
porting  limb  or  limbs  to  Iwlance  tW  wlmlc  ^'stem.  Tlie  rlianges  uf 
pDoition,  Dr  Barclay  well  oWenes,  are  never  accidental  elTvets.  but 
are  alwsvs  evidently  sdai<ted  to  onetwl,  vis.  the  eqtiilibnimi  uf  the 
ho>ly.  Tliis  accounts  fur  the  serpenlinc  shape  m a weU  fbnntnJ 
spine,  which  (viewed  from  Whhid)  is  always,  1.  convex  fiim  (be  «s 
coccyx  to  (he  junctinn  of  the  ra  sAcnim  with  the  ilia  ; thi-n  Sdly« 
cotx'ai  e fnrtn  that  |iart  uf  the  sacrum  upwards  to  near  the  true  nbs ; 
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r-iiniiqg  Uirowtt  cousid«rahly  more  forward  than  In  the  movement 
last  described,  and  the  line  of  gravitation  fajl»  so  much 
beyond  the  supporting  fool,  that  an  immediate  fall 
would  ensue  b»tt  for  the  rapid  approach  of  the  suspended 
limb  ;*  which  no  sooner  reaches  the  ground,  than  asimi* 


tben,  3dlf,  conm  m tkr  at  the  neckj  then,  <tthly,  cutmve  igain 
tiU  it  rrach  the  atUi.  The  first  uf  these  ft}iiuat  Citrves  (that  of  the 
«MTiim)  t>  caused  ly  the  spinal  cuhiren  pfCMing  upoa  the 
rklfiMBity  «>f  the  sacrum,  amt  at  its  other  t-xlre-tmtjr  by  the  force  uf 
llir  ghilevi  ma^cuus,  wUn<t  Hy  mtibUe  pari  receives  a ruuiuhti  shai« 
from  the  resistance  of  the  itia.  Tlw  wcoad  curre  n caused  hy  ths 
SHcro  luinl>«l*s  at»d  tiHi^psaiioi  donu  cunatantly  «in|ila)ed  la  numf( 
Ihv  truok  frum  ih«  hufisuDiuI  to  the  erect  }<(MiU)ua.  u well  as  in 
prvventm^  the  ertrtra  uf  gravity  from  getting  too  fi>rward.  ’ihe 
Ihinl  nme  ftliat  of  the  tborwE)  is  caustHj  hy  lU  prrMun*  of  the 
head  and  shouMera,  and  (he  mm'SMiy  fur  ibruwiiig  them  hsck  to 
suttaiii  the  centre  of  gravity  wlikh  lies  in  Itunt  of  (lie  centm  nf 
niutiun.  loetily,  (he  curve  uf  the  t>erk  is  caused  hy  its  dursal 
luiiitcbni,  which  are  i»M«  munefous  and  mine  puwerfuJ  (lian  ihuse 
in  frub(.  lla>l  th«  >{rine  hwru  stnught,  (he  centre  of  gravity  wuukl, 
uf  iMvmsity,  have  bwn  s»  restridvd  in  its  range  bac^wanl  or  fur* 
watd.  that  Ihw  man  could  out  with  steadiness  have  sup^xirted  (be 
trunk  uf  hU  liutly  un  its  sacral  eatrvaulses.  during  the  ealension  of 
the  hip  aiulthe  kiiee^iuintj.  It  U the  duty  of  the  latter  and  uf  the 
juint  At  the  ankle  lu  cuu{«r»te  with  the  curvatures  uf  the  verleliral 
culumn.  And  like  thuse  curvatures  the  joiats  la  are  alter* 

oalrly  ciiuotve  and  convex.  Thus  an  extensive  mngt  of  anoveriMiat 
is  ubiaiued,  and  a greater  facility  in  balanong.  Just  as  in  the  case 
of  a roiNtMiancer,  who  walks  a rope  with  greater  ur  leu  ease  accord* 
iDg  t««  tim  length  of  the  {sile. 

In  ths>  vrrtetinU  culumn  of  ({Uadrupeds  or  of  birds,  notliing  is  to 
W IuuimI  bearing  resrUlUanew  tu  ItH*  three  first  nametl  uf  lliese 
(urvaiures,  that  uc€U]>y  in  (he  human  aptoe,  the  sacral.  himhar»  tmi 
tliuracic  regUma.  Suicv  anirnnla  »-ldvm  aavume  the  erect  poshire, 
Ihwir  more  usual  nMitn*V4>f  gravity  ani  centres  of  motion  are  not 
situated  as  ia  ths  human  sul^ect.  Umce.  in  c^uaclrapcds,  that  re- 
markable ditierence  in  tlw  spiiiuus  iwucvs'ww  uf  tlwir  movalile  ver* 
tehnw.  In  Man  thesu  {wucrues  all  incUite  towards  the  sacriun. 
They  are  drawn  towards  one  |>articular  point  while  the  budy  paases 
frtmi  a lurmusilal  tu  an  erect  position,  or  they  are  bale  reed  ii{s>n 
that  }Miint  by  tlw  muscular  furev  of  the  upright  figure.  Towards 
that  (Mtiiit  accordingly,  the  first  uf  tbv  s]iiiwut  processes  of  the 
saenuo  is  aumrtnnes  directed  upward.  In  quodruiiorU  a different 
apfwaranre  of  the  spimiiu  procfsars  ariers  {rum  th«  same  canie. 
‘niry  axe  inclined  regtilarly  (bath  the  dorsal  and  lumhar)  to  a point 
iii'iiT  the  middle  of  the  spine— *a  point  farming  the  cummun  centre 
<af  (notion  Irelween  the  two  extremities  vf  the  trunk,  that  are  alter* 
tbdrly  rane<l  and  depressed  in  rn>grmiv«  nvatiun-  The  muacles 
chivfly  ein|tloyed  in  ]>raduciug  these  ineiinatianB  are  the  Utiwimi, 
and  (n«  ImigtiMunni  dursi,  the  Mcrxlumlisley.  the  semispinolrs,  and 
the  multilHli  spinie  I'he  thrve  firvt  drsw  tlie  ^itnunv  prucemes  up. 
wanL  (IT  tuwanh  the  head  uf  (he  auintal;  Umi  two  tasi  draw  them 
downward,  or  I'lwardv  its  sacnim. 

* On  the  motiuu  of  (]tuulrupe<U  wc  tranvlalc  as  fullowa  from 
Borelli.  i^urv  lina  Jf  iit.’vsisi  can.  prop.  16).  A 

mitiuii,  he  ulw-rwe,  has  pievaili'd,  that  animals  move  furaard  two 
fuel  altematidy  while  the  other  two  n-roain  at  rvst,  m a way  resrm* 
IJiug  (he  walk  uf  bipedst  who  ft'Jttj-ort  tbemiclvcs  uu  une  limb 
during  the  ailvuiiremeiit  ufthe  oOwr.  Taking  this  fur  granted,  the 
Aiments  liavetuisl  us,  that  v{uadni|eslv,  in  standing,  makv  on  a idsne 
surface  tlie  {{uiulnlaivfal  figurv  ABCl).  (Plate  vi.fig.i)  ’Pliey 
might  seu  that  in  a gnllop,  (plate  vi.  fig-  A,)  the  fore  fi^,  \ B,  are 
lifird  together,  atel  together  moved  forwards,  white  at  the  tame  time 
buth  tile  lmi<ler*  fc-vt,  C D,  rest  u;)ou  the  ground  £ T.  I'hs  foet 
A B next  nach  the  gruumk  wlien  instantly  anerwards  the  hindrr 
legs  C 1),  are  lifted  in  their  turn,  and  together  moved  forward  tu> 
wants  .A  B.  And  m this  manner  the  quadrilateral  figure  A B C D, 
by  its  successive  contiadions  aud  dilatatiuna,  perCimis  what  in  hoteel 
and  diw  we  term  mnning. 

In  toe  action  uf  wthmg,  however,  or  »t  a foatt  pace,  it  is 
evuWnt  that  neither  the  two  anterior  limbe  oor  the  two  powterior  are 
liftci  arvfl  adtaneeil  at  the  same  moment.  Th>-y  are  moved  alter* 
nalelj.  When  A,  for  example,  it  advanced,  B u(|uiesevnt,  and  rice 
rersd,  when  B is  pul  furwarn,  A rests  on  the  ground  and  supports 
the  budy-  Bui  it  is  out  ei|iially  essy  tu  dxstio^ish  what  may  be  the 
order  uf  muTvmenl  generally,  and  whet  reUt»oa  the  lautiou  of  tbs 
hioiler  and  of  the  ants^r  liml>s  bear  to  one  another ; whether,  fur 
example,  the  two  near  feet  \ and  D move  together,  or  whrthrr  .A 
movsw  at  ths  some  time  with  C.  Ths  rapidity  uf  ths  roovenwBl  in 
Nature,  wuuUl  make  ths  a matter  dilEciih  uf  drcisiun.  Philusophsrs, 
VUU  V. 


lur  aid  U again  required  fruni  Us  fellow.  To  walk  or  (n  Of  Outline. 

amirdingly,  preiaml  themselvcsto  suite  (h*  question  by  reasoning  " 

as  folkiws.  If  tW  two  feel  und  D (on  the  near  aids)  should  t« 
raised  together  ai»d  lifted  furwanl  at  (he  Miuie  time,  (he  animal 
would  tninble  and  coins  to  the  ground  on  that  near  sate.  Therefuiv, 
tay  Ihry,  it  must  stand  tu  reasun  (list  ths  otT  furs  foot  B (ifrjrtrr  as- 
/u-ss)  must  he  lifled  and  ndvanerd  (ugetlicr  with  lbs  near  hind  foot 
]),  (fig.  5,)  that  BO  those  feirt  uf  llie  animal  whi^  are  diamctncally 
op[«acd  may  at  tl>e  same  moment  tw  togvthsr  in  a stale  of  rest  or 
fdgethvr  in  a State  of  mutiun, 

1 am  suqwisvd,  cuulinuss  this  learnnl  Naturalist,  that  the  difficulty 
aud  absurdity  which  such  a movement  involves^  liave  esca|ietl  obstr* 
vatiuoi.  llicy  graut  that  an  animal  in  mutiim  must  be  steadily 
balanced  lest  it  should  sUggvi  or  fait  And  this  is  given  as  a rea* 
sun  why  the  animal  caanot  move  at  the  rame  turn;  the  feet  A and 
D on  tiM  same  vide  ; becautw  in  rose  of  such  a roureroful  the  centra 
of  gravity  of  the  oldung  lKHly,aud  cuosequently  its  )u»e  of  gravila* 
tioo,  wuuUl  lie  perpsodinUarly  either  over  (he  ngtil  liae  B C,  where 
the  two  utf  feet  form  the  support  of  the  budy,  ut  un  uue  side  of  it  os 
towanis  A 1),  in  which  latter  circumttaace  the  animal  irould  cume 
duwu  un  that  fide.  But  let  it  lie  cuDsidrn'd  that  when,  at  the  aam« 
time,  tlw  two  feet  B and  I),  diametrically  opposed,  are  lifted  and 
pio|ieUed,  the  whole  iiwninibt'nt  weight  of  the  animal  must  still  rest 
upon  the  two  feet  (dsiiletl  <m  the  gronndt  >a  which  case  the  line  uf 
gravitalUm  will  fall  pernrndicularly,  not  over  a wkle  S]iacei 
amp/mm,)  but  over  the  iiite  A C.  animal  wiU  therefore  stagger 
aial  vacillate  as  (nuch  here  as  to  the  circumstanrea  twfoTC  drcadnl, 
and  its  position  be  equally  hautdous  or  unsteady.  Next  Let  us 
observe  the  arrangement  ol  the  feet  ufler  the  first  muvenMinl  has 
brrn  maalc : offer,  fur  exa^ile,  the  fuut  B has  l>een  Iransfvtnrd  lu 
K,  and  the  fuut  I)  tu  M.  Tne  two  near  fret  A amt  B becutnu  Row 
contiguous  { while  K and  C on  the  oil'  indc  are  ss  rvmutc  from  each 
other  as  possible,  so  (hat  (hv  four  fi*et  uf  (he  animal  lie  at  the  thrve 
angles  of  a Iriaiigto,  of  wluch  the  l«se  K C is  the  lungexl  side,  ami 
A B the  shurtrst  altitude.  A position  this  far  frcai  any  Uiing  like 
firmness.  And  fnim  this  pdaitioQ.  after  moving  the  feet  C and  A 
and  traiuplautuig  (hem  to  1 aivd  V.  the  animat  would  (vhirn  to  its 
original  quadrangular  station  of  safety  I S V K,  similar  to  A B C 1). 

Ttv^e  alternate  positions  of  advly  and  of  piuil  wuviid  hare  Iwcii  uu* 
worthy  the  wisd^  uf  Nalure  ia  a case  where  it  is  euy  to  Kaie 
avouked  them. 

The  author  then,  m (he  proposition  next  fulluwing,  ezplaius  thus 
the  mode  by  which  i<«ugteision  takes  place  in  quadnqwds.  Ia'I  (lie 
ubUing  frame  of  the  body  of  a borsci  (plate  vL  og.  6,)  suppuded  on  its 
four  fulcra  or  legs,  (which  rvst,  bkc  tour  cutumns,  on  A,  B,  C,  and  I>, 
their  |>oin1auf  cuntact  with  the  ground,)  be  umk-rduud  to  cover  the 
four  angles  of  a quadriUternl  figure  ur  rectangle.  The  line  uf  gnivi* 
tatiiwi  will  fall  perpendicularly  upou  £,  neat  (he  centre  of  tbe 
quadrangle.  This  |iusitiuo  of  the  auimal  will,  cunsequi  utly,  be  tbe 
firmest  {lossible. 

The  imnemeot  forwards  commences  from  one  of  Ihe  himtot  feel, 
su|qs»3c  C { which  ia,  ui  this  example,  the  ni-ar  hiiul  foot,  and  which 
by  a back-struke,  or  puwsrful  pressure  backward^  against  (he  grvund, 
adranm  forcibly  Ihe  lim;  of  gruritatiun  fiuni  E (»  (f.  This  dune, 
tbe  toot  B ts  Middeuly  lifted  and  transtorml  nnwarl  as  far  as  It. 

This  transposition  is  euily  made,  betause  the  tine  of  gravitation  in 
the  find  iostance  falls  wiUun  (he  tnan(^’  A B !>,  and  in  tbe  secund 
it  falls  within  tba  tra(WKiiim  ABE  1).  In  the  former  care  it  » ni|> 

(lOfled  bp’  thrte,  and  m the  latter  by  tour  columns.  Uliile  now  tlw 
thnre  fret  A 1)  K rvnuio  jiLaated  firmly  on  lh«t  gruuml,  comprsbend* 
ing  within  their  three  points  •■(  contact  iqs>n  it  the  extremity  G uf  the 
line  uf  gtavilaliou,  tbe  near  fore  tool  B {viUrewr  pfM  sreutcr)  ia  next 
planted  on  H.  and  the  line  of  graviuiimn.  hy  the  roulitmaoce  of  the 
U0])e(us  betore  reevived,  is  now  transferred  tu  1,  iiauH-ly,  (o  the 
centre  of  the  rtwimbue  A II  K D.  Tims  is  cimiplctnl  the  progremive 
iin|(ulseoD  the  near  side  by  means  of  the  Iveg  near  and  nr 

sooner  U it  curopicted  lliai.  D,  the  oH  hiud  foot,  gives  m its  turn  u 

flush  Uf  bsek-struke  tu  the  ground,  aud  odvaaevs,  as  well  aa  the  off' 
ore  fiKil  A,  to  take  up  a new  position. 

What  w«  are  liere  explaining,  continues  Borelli,  in  aaimols,  ie  not 
a movement  of  all  their  iHUts  at  once  urged  furwanl  with  an  equal 
veloaty,  and  in  one  and  (he  awme  direction,  as  happens  in  the  act  uf 
fiying,  of  jumping,  or  uf  vrrmicidar  prugreiaiuo,  (repta/io,)  but  is 
rather  a muvrmciit  rewulting  from  tbe  transfer  of  (he  ircight  uf  osrtaio 
parts,  while  su^ipofted  upun  other  parts  which  remain  at  rmt,  so  that 
the  progrtum^  animal  may  be  Mid  to  advance  while  s(a».fuy,l.rtBwe 
pcb^reiiirer.)  This  continued  mnporl,  and  this  transfer  uf  its  weight 
IQ  the  iwucrvmiuu  uf  iWanioul  sboubl  be  iMhlalo  no  shiflings  or  nsk 
of  iniury.lHit  shuuUl  he  fins  and  steadfast ; eflecUd  by  a suflscieui 
muiiciiUr  power  ] and  by  no  more  than  u sutfirirnt,  i.  r.  by  the  Irast 
pos«il>le  labour.  But  in  order  that  «ve-y  risk  of  Calling  may  be  pro* 

Tided  against,  there  is  a necescity  that  tlw  number  of  propa  or  eu(v 
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statu]  ogainst  a hiirh  wiiul  requires  (he  ^tnr  M>r(  of  in- 
clination of  the  upper  {xurtion  of  (be 

(273.)  6.  l>ancm^  and  leapii^.  A hop  ditren  little 
from  a leap,  except  in  bcin|^  performed  on  uoc  foot.  In 

portion  eolumni  khouUi  lie  mure  than  two ; and  should  coiutxt  of  four, 
or  at  leut  of  three,  within  which  the  line  uf  i^viUtiun  ' drawn  prr- 
pemlioiUily  from  the  centre  uf  iprarity  in  th«  body  of  (be  animal) 
imM  be  ifleiudfd.  AU  theM  ioi[>ortaat  purposes  are  aiunrvmi  ta 
the  mode  of  projfTesBion  abort  detailed  Moreover  the  rsorrment 


both  ftcliuus  the  body  is  inclined  forwards  or  sideways.  Of  Outbid 
accordinif  u>  the  distance  as  we]l  as  acci»rdin^to  tlie  direc> 
tion  of  the  pru(KH4tl  saltus  or  saltalio.  Tlte  greater  that 
proposed  distance.*  the  greater  will  be  the  inHection  of 
the  ftvivic  exlrcmities.  In  both  cases  also  there  is  an 
inflection  of  the  ankle,  knee,  and  hip  joints  previous  to 
the  sudden  exieiiston  of  them  which  causes  (he  spring 
from  otf  the  groimd.t 


of  the  entire  animal  frame  ia  ea«ily  occotnpIiBbiMl  io  the  maoDcT  * The  elaatirity  of  tbr  rartilaginou*  part  of  the  limlii  is  calUd 
ktalinl ; IweauM  itt  entire  weight  has  no  need  of  being  held  lu*-  forth  in  dancing  amt  bfaping  a*  tn  runaiBg,  and  dwtinguinhes  all 

pended  or  lifted  from  the  gnmod.  The  only  weight  requiring  sue.  three  morementr  fr^im  the  miire  deliliermte  proevM  uf  walking.  The 

pmwun  i*  that  of  the  one  limb  to  be  nuived  and  advanred.  centre  of  gnvity  in  thoer  man-  Im-ly  moicmeBta  is  iko  longer  qtiirtiy 

uf  all  the  centre  of  grnrtty  is  shifted  fvrwanl  by  an  impulw  pro-  and  iuveusibly  trairsfcrred  from  the  right  to  tl<e  left  uiW,  or  nre 

reeding  fnrm  the  hii^  foal ; an  impulsr  not  «ttcmp<ed  by  either  of  erred  ,*  hut  is  Ihnnrn  otf  ai  by  the  action  of  a spring,  with  a jrrk- 

the  two  f'lrv  feet,  because  fireanre  from  etthrr  uf  there  upon  the  impetus,  which,  ia  the  tr«M  vf  qtiadrupwds,  is  very  jreeenraUe. 

ground  in  hunt  would  <lhvc  (be  centre  of  gravity  hsrkward  instead  Tbe  fore  foot  in  tnHtmg  n*ach*«  the  ground  with  sucri  (t.>rcv  as  ev 

of  antenurly  ; hut  vu.'h  an  impulin!  as  has  Wu  demribed  proceed-  ci'e*  reactiim,  and  fur  a tune  tuspeods  the  forward  morement ; iiutil 

ing  thrm  an  elougatian  of  the  hind  leg,  acting  like  a pule  in  the  lb*  back-stroke  from  IIm  hind  leg  cUagunaliy  opposite  takes  rfiert, 

hands  of  a wslennan.  llie  whole  aninul  frame  through  tliiv  Coo-  and  again  willi  a sharp  jerk  pn^ls  the  centre  uf  gravity.  *ni« 

triranev  is  im|rlled  forward  by  the  infrrHion  of  three  n[wight  »«n>e  idMrrvation  sp|>1ir*  to  the  galkip,  during  which  tM  spnng-like 

culuinns;  just  as  any  vehicle  is  psopelled  by  the  wheels  which  sup-  rrartioii  is  eaiisrrl  by  both  fore  legs  imlcad  of  ooe,  and  cuouter- 

poct  it.  Agun,  oliserve,  that  in  the  tus{Kns»oa  of  tbe  hiwlrr  ftiU  acted  try  Uw  [iruprlUug  im}>abc  of  b^th*  hinder  limbs. 

(hrmigh  the  action  of  the  flexor  muedes  on  the  joints  required  ; sod  The  ti|itu«  |iovi(M>n  in  dancing  ia  the  work  of  tbe  rxtensorv,  (Art. 
aClenearda  in  the  advancement,  <m  the  same  hine  uf  the  animal,  of  8^,)  together  with  the  tibtalia  aniicus,  (li.)  while  the  peiunmus  (lA.) 

its  fuee  foot ; the  ailvantoges  of  facility  and  speed  ronil  make  the  turns  oiU  tbe  toes  and  points  (hem.  Dancing  requires  the  vitnulla- 

norewiity  of  such  a mo<l«  of  operatioa  quite  npponsit  mmus  exertion  of  a great  number  of  tnusdes.  ThoM  of  the  trunk 

>Ve  need  on^  rnnark  on  the  foregoing  statement  of  this  acutn  and  superior  extremities  are  emptoyed  in  balsAcing  (he  frgure  and 
Fhilueupher.  that  the  truth  of  hissyelem  is  very  {dmnly  distiuguisb-  keejitng  it  erect ; (hose  of  the  leg  a^  inferior  extrrmiiea  are  rhietly 

aide  in  the  leu/A  uf  a horre,  but  that  if  MorvUi  rver  rode  out  with  his  employed  in  varioiw  mcHliftrilkios  of  (he  several  motiotia  that  have 

|«airunvss,  ChrisiiiMi  rd'  Sweileii,  and  that  they  put  (hvir  hnrsrstu  a hrrn  partiruLaninl.  (Art.  2S4,  3:^S.  256.) 

rrw,  he  must  have  olismv«l  the  near  foul  C (plate  n.  fig.  6)  uf  her  lu  ti-aping,  the  impel  us,  says  Ihi  Vinci,  {cap.  260.)  is  accimipanied 
Msjfldy's  rourwe,  on  striking  the  ground,  so  i»nMed*atp/y  by  a rapid  extsnsioa  of  ihs  body  iramcdiaiely  after  having  tievn 

hy  the  stroke  of  the  ntf  hind  foot  1),  as  to  givp  the  appearance  of  Wnt,  like  a spring,  at  the  units  of  ths  hip,  kiiia%  aiid  ankles, 

a simultsneoo*  iwjiuIm'.  And  there  can  be  no  doubt  that  is  a quick  Diinng  this  extensioa  the  body  describes  an  ubtique  line.  It  U ear- 
n <m-ment.  the  limb  D is  on  Hs  way  to  take  up  a new  pnntMO  befurs  rie<r  by  one  fvftv  upwards  and  by  aoutber  forward;  between  which 
the  iimb  H lus  reached  the  ground  at  U.  r-uoBequcatly  in  leprv-  two  Cwvss  it  mures  in  the  curve  of  a Urge  arch,  such  as  may  bs 
aviitiug  t^<id  t>rt^resi,Mn,  the  feet  diagonally  oppused  may  he  sern  desoibed  by  Ihs  fret  of  the  person  lesjang.  **  In  prrfiaring  to 
s>Miwn  rai-sul  on  iImj  ground  together}  although  the  forvenost  of  take  the  spring,  the  body  and  thighs  are  drawn  logHlver.  The 

them  must,  according  tu  Hurelli,  m always  nearest  the  ground  so  as  muacles  of  the  leg  draw  up  Uie  heel,  so  that  tlie  figuR  mta  un  liui 

tu  strike  it  first.  TKiit  }s>siliim  of  (he  quadruped  balanced  tipon  two  ball  of  the  fiK4.  Ihe  arms  are  thrown  bacL  llwy  assist,  like 
Irgx  is  umkHibtedly  uasteady,  and  would  never  take  ]dare  in  pro-  *kiga,  io  tbe  impulse.  When  the  figure  slights,  tbe  arras  are  raised 
gTrwing  slowly,  as  in  walking.  But  during  a brisk  trot  the  sua-  abmre  the  bead,  and  (he  centre  of  gravity*  (iiaa  of  gravitation)  *’  w 
|a-n(lr«l  limits  (one  on  the  near,  tha  other  uu  the  off  side)  act  as  tsear  the  beejs.*'  t'laxoian,  p.  I2U.  For  arcampliiihing  tbv  motioos 
lit.rHlufs,  and  form  so  «qui|iwte  (o  each  other,  which  is  so  momen-  above-oained,  we  t Iwerve  that  the  soUrus,  the  tiUalis  anticus  and 
tary  am  never  to  be  hasarduut  as  Ivm  as  tbe  muscles  play  freely.  poaHcua,  and  the  {lerMuri.  (Art.  2*>6,)  art-  first  eoqduyed  to  lighten 
Boridli  admits  that  the  rnuaciva  io  brisk  action  have  greater  fiu-ility  the  sole  of  the  foot.  The  extensors  eWvste  at  the  same  time  the 
of  balancing  Ihan  when  compantiwly  quleaccDt  He  mnarks  m pholaagcs  digitonim  pedis.  (A.)  Then  fuUosn  a strong  propelling 

aaolher  jdoco,  that  when  dogs  attrmnt  to  sLind  oa  (heir  hind  toen,  impulM  Io  the  Ixidy  from  the  two  first-named  of  these  munclo^  And 

(sei‘  plate  vi.  tig.  S,)  or  honea  un  their  mad  houfr,  they  speedily  come  lost  of  all,  a suilden  cootracUon  of  the  cninDi,  or  crursJes,  (Art 
to  the  ground,  having  no  power  i^  remaining  iteaily  in  an  erect  ootv,)  impels  the  feimir  upwards;  and  a Himilar  conlrartiun  of  the 
pusiliuo  ( but  they  have  power  of  walking  in  (not  erect  manner,  be-  glufst.  the  senhlmdiaoti,  and  tbe  btcipstes  (Art.  2S4)  gives  a sinu- 
caute  in  tlie  ruunio  of  hxomotion  they  may  bslance  a wini/attim  Iw  upward  spring  to  the  jielvia. 

Mrdj  Mc  tit/eif  M ofjkMiVe  /owMy  tv»parH$  lAf  otAcr;  just  oa  boys  f We  translate  as  fullows  from  BoreUi,  part  Ima,  Jf  StUiu,  prop, 
go  aiNMit,  and  even  run,  nipporled  by  stilts,  but  cannot  remain  quies-  172  and  173.  Let  ABC  (plate  tv.  fig.  7)  ruprvsent  a brndi-d 
cent  without  tumtJing  immediately.  Book  i,  p.  173.  Horses  are  bow  placed  in  an  erect  tmtion  round  the  joint  K,  and  rrvt- 

•ometitnes  trained  (by  tying  their  oror  or  thsir  off  legs  together)  (o  ittg  u]K>n  the  ground  al  C.  Let  F K be  its  line  uf  graviiatiua.  ouil 

practice  a kiod  uf  ambling  trot.  This  ia  on  easy  pace  foe  the  let  it  be  sudwrely  widetMfd  by  the  contraction  of  th«  cord  G Q H 
rider,  hut  it  nut  natural  Io  the  animal.  Perhaps  tW  steed  of  her  ^aml  at  its  onitside  edge.  The  result  will  bs  (o  maks  ths  how  spring 
M^aty  nf  Sweden  was  to  trained.  It  is  remarkable  that  the  pUie  mm  the  gruimd.  Ths  bow  aceordtngiy,  and  its  cenln  uf  gnnty, 
in  Burellrs  Work  repTeseiita  the  animal  supported  on  itfo  legs.  will  by  that  impetus  be  Irans^^eiT  fruro  the  ground  tuwatds  F. 

* In  ranning,  the  litmhat  vertebrx  are  ]ilacrd  as  in  stoopmg  ; the  (Curniion  note  tu  Art-  270.)  Thin  nrovemant  b no  other  than  (hut 
whole  spina  makes  an  angle  wilh  (he  ssciupuhic  line ; (Art.  248  ;)  of  leaping,  to  illustrate  which  in  ths  humsn  figure  wt  have  but  to 
the  rectj  crurb,  the  ]M«a,  and  tbe  iliaci  draw  the  trunk  funrard  and  odd  two  other  bowx.  U V X and  N D K,  octii^  siroultaneiHisly  and 
mrline  it  to  the  pelvb  11m  frmur  is,  at  the  same  time,  inflected  by  coiijuintly  with  ABC,  and  ptaee  the  extremity  of  tlie  Vowvxt  how 
the  [MOV  and  iliaci ; the  tibia  by  the  semitendinosus,  srrnimeiBbra-  on  tbe  ground  at  B.  A B will  represent  the  Hfine ; B V the  line 
noviis,  and  bierpa;  also  the  f«>o(  and  its  pKaUnges  are  infireted  and  of  the  fetnora;  V D of  the  1^;  and  DE  uf  the  feel.  Let, 
make  angles  with  ths  mrlatarsal  bones  by  tlie  action  uf  the  tibialis  next,  A B R (plate  iv.  fig.  6}  reprw  at  the  frame  of  the  human 
anticus,  W that  of  the  extenwrs  (great  ami  small)  of  the  toss,  and  body  standing  as  at  No.  I,  in  on  erect  posture,  rit.  with  the 
by  that  of  (he  extensor  uf  the  great  tuo.  llus  bending  of  the  phsr  bones  uf  (he  legs,  femora,  and  spine  extended  (as  nearly  as 
laages  is  indispensalde  to  running,  as  also  the  inclination  uf  tha  >nay  be)  in  a right  line;  as  so  many  pillars  one  above  (1m  uthi-r, 
t^mk.  which  indiaalms,  ia  a walk,  varies  from  a stoop  to  the  u]»  resting  perpendieitlarly  on  the  grou^  R 8.  The  cuaiiium  centre 
right  pn^ure,  but  in  running  is  eontiDual  Remark  also  that  (M  of  grevilv  ii  will  in  this  cstss  bs  distant  from  the  ground  the 
eevtre  of  gravity  never  rests  dtrriog  (he  race  f»r  sn  instant,  but  leO|^h  of  the  losrer  extremitm.  Next  1st  the  posture  W chongsd 
bunds  forward  in  alternate  umluUlioos  from  nde  to  side,  varying  (or  fhat  repfeswtted  in  No.  2,  where  tlie  rermd  joints  at  B,  C, 
ris  sit^tioQ  aecurdiag  to  the  hstaoce  of  ths  figure  by  Hi  thoracic  and  I)  ore  bent  so  os  to  make  aade  angles.  By  this  inftec- 
eKtremitus.  Obiervii  as  the  right  font  strikes  the  ground  the  right  tion  the  distance  O R of  the  centre  of  gravity  from  the  groimd  n 
shouldiw  lowen-d,  the  nghi  arm  edvaoced  aod  its  fore  arm  infli-cted ; lessened  about  the  length  of  a leg  { or  Ity  only  one  half  of  its  furmrr 
the  left  shoulder  raised,  the  left  atm  thrown  hock,  and  its  fwe  arm  diitaoos  whils  the  man  stood  creel.  If  dunng  (lus  poMtion  a cun- 
extended.  Rtvotm  these  positions  when  the  left  foot  strikes  the  traetino  be  suddenly  aiul  fureibty  made  (at  one  and  the  •me  in- 

itant)  of  the  glidwa,  Uk  vasti,  and  sohm  muscles,  llw  nwull  will  Ur 
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(274.)  7.  Climbing.  Thw  atHtiide  inclmles  both  the 
' methods  stated  in  Aft.  267,  fur  supporting  the  centre  of 
grravUy.  The  superior  extremities  are  employeil  in  sus- 
pendinff  the  body ; the  inferior,  in  their  ordinary  capacity 
of  fulcra,  or  sustaining:  prop,  beneath  it.  The  chief 
considerotion  fur4he  artist  is  to  pve  (as  in  the  recum- 
bent posture,  Art.  269)  neither  more  nor  less  action  to 
the  muscles  of  any  limb  than  is  necessary  fur  the  work 
it  has  to  do,  but  to  divide  the  weight  naturally  at»d 
suitably  between  the  several  suspeoding  or  susiaining 
limbs. 

8.  Pulling  downwards,  upwards,  or  horizontally.  In 
these  moveinenls.  wherever  great  strength  is  required, 
the  arms  are  assisted  by  the  weight  of  the  bo<ly.  If  the 
pull  is  downwards  the  action  resembles  that  of  climbing, 
und  the  biKiy  is  placed  as  nearly  under  the  object  pulled 
(Ui  is  practicable.  If  Oie  pull  is  made  either  upwards  or 
horizontally,  the  feet  are  if  psssiMe  so  planl^  as  that 
the  object  pulled  might  be  seen  by  the  ligure  himself 
between  them.  The  horizontal  direction,  however,  lioes 
not  always  afford  to  the  feet  a station  so  advantageous. 
I^ey  are  therefore  brought  forward  as  nearly  in  the 
direction  of  the  object  as  the  nature  of  the  ground 
permits.* 

9.  Pushing  in  three  similar  directions.  The  available 
muscular  forte  fur  these  motions  being  upon  the  whole 
weaker  than  for  Un»«  last  mentioned,  greater  effort  must 

exhibited  for  pushing  any  object  than  there  would  be 
for  pulling  one  of  the  same  weight. 

(2i5.)  10.  Carrying  any  weight,  “ The  centre  of 
gravity.”  observes  Flaxman,  **  Is  the  centre  of  the  incum- 
Iwnt  weight  falling  between  the  foet,  ifsupported  by  both, 
nr  on  the  supporting  loot,”  By  the  “ incumbent 
weight”  must  be  understood  the  weight  of  the  body  of 
the  carrier  juaned  to  that  of  the  burden.  It  ia,  says  Du 
V'inci,  necessury  to  equilibrium  that  ao  much  of  the 
wciglit  of  Uic  carrier's  body  be  thrown  on  tlw  side  op(K>- 
aite  to  that  which  bears  the  burden  a.s  may  amount  to  a 
counterpoise;  consequently  the  line  of  direction  or  gra- 
vitation will  not  fall  from  a point  in  the  centre  of  the 
burden,  unless  the  loiter  be  considerable.! 

1 1.  Throwing  any  weight,  or  sinking.  To  either  of 
these  operations  the  lower  limbs  are  alien  as  essential  as 
the  upper.  The  right  hand  is  generally  most  employed ; 
and,  in  the  case  of  striking  or  of  throwing  any  tiling  in 
a forward  dirt.'Ctton  is  powerfully  a.ssisted  by  the  left  leg 
and  foot,  which  must  be  advanced  in  the  direction  of  the 
bIow.|  If,  however,  the  blow  be  given  backwards,  the 
longer  sweep  mtiv  be  oblaineil*  for  the  right  arm  by 
odvaiicing  tfW  right  loot.  A blow  forwanls  with  the  lell 

that  the  three  6o«>r  ABC,  BCD,  aial  CDF.  will  cx]wr>tl  with 
greet  futn.  Tltruu^h  IW  rvariion  uf  Iht  ^ruuni),  tb«  cvatre  (a  of 
gravH j will  be  impctieil  upwarda  tv  F.  Anl  iM^uar*  thu  tnuvemeat 
m tile  cvasequcDce  vf  an  uopelus,  which  scling  uaifurmly  ui  vim 
direction  cannot  emae  of  iteelf;  rhereforu  it  will  i>T  necvsuiy  nuar  the 
weight  of  Ibe  man'a  bmiy  clour  vf  contort  wilh  thv  ^iHwd,  and  cany 
H unwaritk  wilh  a kpnnir  ihrou^h  a ct-rlain  sjwo*.  imlil  tite  gn>> 
dually  iiKreaaing  power  i>t  grtTity  eqiiaU  Ihr  jicuyectile  puwer.  From 
what  has  been  said  abvrc.  it  it  plain  that  lhr«w  Uiwaio  the  hmnau 
sntijert  are  in  constant  cirrciw.  Thry  are  not  put  into  action 
through  Ibeir  uutiiral  hardnew  or  eladicity,  (imtenaJ*  duntim  et  ten* 
but  by  iIm*  ^wliiutary  active  vf  the  ealeiiaur  muede*. 

* \'ind.  Pi/rvrw,  cap,  2114,  235. 

f Jhtfi.  cap.  200  2tNi,  207  20-T  350. 

I 2t»l,  It  H justly  Tvtiurked  of  that  admirable  fif^re 

caUwithr  Fighting  tiladiitlor,  or  Lewirr  .4jaz,  Ihal  the  rifdtt  hand 
evsild  oo4  Strike  a blow  while  the  nfd>t  leg  it  iu  lh«  |>vailiuR  fV'pre- 
aeDird  by  the  sculptor,  The  left  arm.  uo  the  coiurary,  if  a shH-ld 
Were  ii|wO  ill  it  admirably  placed  for  warding  oS'  a ttrokr,  and  b/t 
protecUiig  any  tu{<;s;i«eil  object  beneath  it. 


hand  requires,  for  the  same  reason,  the  advancement  ofOfCompo 
the  right  foot.  ailton. 

12.  Falling.  In  order  to  represent  a falling  figure, 
and  without  any  j>art  at  rest,  let  that  portion  of  it  which 
is  heaviest  be  seen  to  sink  most,  or  be  on  its  way  to  be 
lowest.  The  appearance  of  any  6gurc  previous  to  a fall 
may  be  easily  given  hv  transgression  of  any  of  the  above 
rules  of  libralion.* 


We  have  itow  bestowed  upon  the  details  nf  Outline  so 
much  of  our  allotted  space,  as  leaves  us  incapable  of 
touching  otherwise  than  briefly  on  the  divisions  that  re- 
main of  the  subject.  But  we  have  rmt  limiUs  for  a {ler- 
f^  Treatise ; and  we  prefer  being,  if  possible,  practicallv 
serviceable  on  one  or  two  e^ntial  points,  to  the  likeli- 
huid  of  being  superfleioJ  upon  allt 

(276.)  Com^Misitioii  is  that  exercise  of  the  Art  which  Composi- 
puU  /ogefAerJ  the  materials  of  which  we  have  hitherto  •«  dc* 
been eiaminingsomcindividualelements.  Toc<»mposition 
Wlongs  not  only  the  grouping  and  judicious  arrangement 
of  outlines,  but  also  the  use  of  that  relief  ami  force,  and  as  writ  u 
increased  power  of  expresaion  derivexl  to  outline  from  tlw  per- 
the  aids  of  chiaroscuro  and  colouring.  Under  this 
one  general  term,  Compemtion,  we  would  include  all  * 
that  relates  to  the  formation  or  execution  of  a picture; 
from  its  earliest  existence  in  the  fancy  of  its  author  to 
its  perfect  completion  upon  his  canvass;^  all  that  tan 

* A flying  6gun>  b nppowd  to  the  fon^ing.  It  has  do  snw* 
rent  nippurf,  yvt  tbebewvWit  part  of  it  mwit  bo  nrpmwnted  rotikg  uf 
nounting  upwards.  The  fmeo*  vf  the  Italiwo  f«lhm  uf  pAititiug 
exhibit  ruunplea,  never  tv  be  •urpaaawi.  of  th«  flying 

f **  *nie  portcrayon,**  vhecrvrs  Sir  Joshua  Keyat'kls,  sddrvH«ing 
himarif  to  th«  studrnts  of  1 7flU,  **  vu(^t  to  tie  fur  ever  in  your  hsmla. 

V'anmis  nirthods  will  ocrur  to  ytHi  by  which  fariltly  tg  drawing  nuy 
be  acquired.  I would  jurticuLariy  recututneml  tlial  after  your  rriunt 
fnmi  tile  academy,  (whrrv  iBUppu^yourwlteuddncelobecuniitanl,) 
you  would  vmleavour  to  draw  the  flfpire  by  memory.  I will  even 
vniTure  to  add,  that  by  pereeteranrt  lo  thin  cuatom,  ynni  will  he  sMe 
to  draw  the  hiunaa  flj^ire  tutcrabty  citfrvct,  with  as  link  «-fh>rt  of 
the  mind  aa  is  required  to  trace  with  a prn  the  Urltera  of  the  aljdu- 
bet**  Reynnhhi,  h'  r/ii,  (Uahine’a  8vu.  edition,}  vol.  i.  p.  40. 

* See  our  Lexicon  fur  the  wimU  CoHevws  audCuMRMK.  .4ko 
Johoauii’a  Pictwtuj^  folio  edition,  for  the  fifth  meoniag  of  the 
wont  rotwp>M»/JoW. 

^ Banlon,  in  hia  vocabulary  ptvfised  lo  hit  Hi»/o*r^  f/irtecrtf/  re. 

/an/ aHj- .WVt,  6v«.  1765.  thus  defines  invention:  Qvw/ifr 
itlaw/c  dW  yrif ir.  Kite  frovrr  !f$  rAorrv  yve  ti*  e«mpf>uln*H  0*  wiayr. 

Du  Fretnoy  bIm  consklera  iaveiilion  t«]iarately  fruin  eam|aM.ljua, 
and  calls  it  (He  And  part  of  Fainting  fittitno'  part  inreit* 
tio.  See  ReynoLla,  bWJr,  vol.  lii,  p-  35.  DryiVn  in  hia  iwrallri, 
in  the  aatne  vvlnmr,  p.  7.56,  hrtwrvn  Pnetry  and  Painttn}(.  aaya,  in- 
vention it  the  first  pari  of,  niwl  ahauluiety  necessary  lothvni  Istih. 

Yet  on  rule  e^er  was  nr  ran  be  f-iien  Imw  to  a>m]«Hi  it  A ha|'j*y 
genius  IS  the  gift  of  N'alure.  Uuw  to  im[mixe  it  many  tiuoha  cun 
teach  us : bow  to  utdom  it,  none.  That  nwthing  ran  Ur  done  with> 
out  it  alt  a;;ree  Tu  mthxi  diet*  Jaeirtv’  MtnerrA.  Without 
mvtniian  a Pnintet  H Irut  a ctq'ieT.  and  a Port  Iml  a jilagiary  uf 
othrm.  Under  ihit  head  nf  inveutioD,  lie  adits,  ia  pUevd  ibe  dispv- 
tilion  uf  t!>r  work  to  put  all  Ihiagt  in  a beNUtiful  order  and  Har- 
mony, thut  the  wbule  may  W vf  a piece.  The  ram{>nni}t*oo  of  ll*« 

Puiiiicf  shotibl  he  runfwrmat'W  to  Ihr  text  of  -snrtrnt  authutt,  and 
tv  the  cubtiwn  of  the  timet.  And  this  is  exactly  the  lumte  in  Pjetry. 

At  in  (hr  com^MOiitkin  uf  a jweture  fp.  258)  (lie  Painter  is  tv  uk« 
enre  iWt  nutbuig  enter  intu  it  which  is  not  preiivT  or  couveuieut  to 
Che  «u,  tikewise.  is  the  Poet  lo  rrj<-ct  all  ino<leut»~wlik-h  are 

fbnngii  to  his  Poem.  Sir  Jo'hus  KeyBolds,  at  p.  107.  gir^  a 
more  practieJ  definition.  The  iovmlion  of  a Painter,  he  m>s,  “cvn- 
aUts  not  in  'Jiventing  the  anbjict.  hut  in  a capacity  vf  hinniug  iu 
hi»  imagination  the  sul^ct  in  a inanntMr  beW  srcom  noitsleil  to  hia 
Art,  tbaugli  wholly  hoftuwcd  frtwa  Ports.  IliWotunM,  or  poiMilar 
(nditiuo.  For  (his  pur{iose  lir  has  full  as  much  to  Ju,  and  iwrl'rapa 
more,  than  iftlw  very  otory  was  iiivenlird:  for  he  is  bound  tu  follow 
(he  ideas  which  he  bos  tvreUed.  and  tv  tniDi>ble  theni  (if  1 may  its« 

Uw  vxprvsNwn^  into  another  Art.  In  tins  ltsn«latioo  llie  Painters 
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employ  his  powers  of  invention  arul  imitation,  whether 
upon  combinations  selected  from  a well-stored  mind,  or 
upon  object*  as  presented  immediately  to  hU  eye.  This 
eitended  view  of  composition  in  Piiintinp  combines  a 
considcnilion  of  the  influence  it  is  desj^rmni  to  have  on 
the  speetutor.  with  the  various  operation*  of  the  Painter’s 
own  head  and  hand  for  this  purpose.*  We  confine  our- 
selves at  the  same  lin»e  to— 

inTfnlKMi  iw«:  tw  mint,  ins  nvaeaer,  recast  tbe  whole. anij  rawki  it 
lo  hi*  own  iroatpiiatwa.  To  make  it  a Pamlei^i  no«ri>.hn»«it,  it 
mint  paw  thruu»;h  a P«uiaer*»  mind.  Havini;  nrceieed  an  wire  of 
tlMf  iwtKetk;  aiiii  jjrand  in  imttiM  f Iw  h.i*  iwal  lo  eoiu.idcr  how  lo 
make  it  cunwipuiMl  wUh  what  is  toochinp;  and  awfut  to  ihe  eyc^ 
which  u a buvinrM  by  ttaetf.  But  tvYw  he^^iiu  what  lit  the  Uninia(o> 
of  PaiiitrPi,  w calUd  inveution.  which  locludu*  not  only  ih*  fotii. 
pwtion,  or  llw  Ihe  whole  to«f'ther,  *od  ihc  di«vi»ut»>ia  of 

Uvry  iiidivvliul  {uirt ; twit  likrwtM!  the  ma«i«K«iaent  of  liie  back- 
,^>uBd.  Ihr  etfret  uf  li|{ht  aud  »ii«tluw,  and  the  atutiiile  of  every 
H^nirv  or  jmmwl  that  a mlrwliKed  or  nuke*  a part  uf  tl»c  work  '* 
V'lorli.  in  In*  Uunt  Lecture,  p t lU,  adven*  to  a ifiwsskm  whether  it 
Iw  wiiiiiii  tbe  artiMt'*  province  or  aot  to  fiiwi  or  to  cocnboie  a mdiject 
from  hi«n»tflf,  witlkKit  liavioff  reciKine  to  tiuditioii  or  the  elurev  of 
Hhtory  and  Poetry.  Why  not.  he  rsclium*,  if  the  «ot«ject  t« 
within  Ihe  limU*  sA  Art  aud  ihe  ownbiikatian*  of  Naiiuv  ; though 
it  khoiild  haie  e«ra(wd  obwrtvMion  f tn  hi*  liAh  Lecture  h«  call* 
eumpomioo.  lu  U»  *lf»cter  wn*r,  tie  tlmtfT  e/  tmvfm/tomt  aiid 
ot«wnc*  ibftl  compuMiiiua  kupenolcnd*  ihe  dia|M»itUHt  of  tbe  in- 
vnitcd  inateruile.  Oiiic,  in  ]>-  6)  of  hi*  Iwcture*,  ibe  luccrKiair  uf 
Fimdi,  tbu»  exprev’ws  buA*eli  Oil  the  ume  subject.  InventMin  a*  a 
^nefwl  power  dei«f>d*  on  the  ramituod  of  a larv;e  fund  (kT  hieua, 
and  an  intutlive  readineM  of  asanculiii^;  aiul  cwmUnini*  them  in 
every  way  peeiiUe.  Aa  a trchAjcal  ]<owcr,  inveiitiun  canuida  nut  in 
ci>m]N«i»i;  in  the  6nt  instance  the  story  to  bu  repreecnted.  but  in 
aeiriiic  at  once  on  tbe  peculiar  and  prominent  ftsaliire  of  ti«  sulgect ; 
tdarinir  it  in  tlie  n<d4e»t  and  moat  ialerestia^r  ]<uint  of  view  ; lakiu^ 
in  ali  that  beluni;«  to  the  time  and  |>lac«  dunen  ; discriminatiuK 
the  chanirtns;  cntviinft  into  (htnr  situation.  cirruinsUace*,  aiwl 
relstiuws;  ond  aU  this  with  a refervtww  at  the  *a;m*  time  to  th« 
t^etiiu*  and  piwere  of  the  Art  by  whidt  titey  are  tu  tw  nnUHiicd. 
The  author  uf  the  iC^rmenit  jtrt,  p *2(16,  ha«  a Hole  to  lh«  fbJUiw- 
i»j{  effect:  “ llie  eunceptlon  of  a subject,  story,  or  plot ; Ihe  di*- 
covtry  and  counectiun  of  such  rvenis  and  citciiiniMancra  an  are 
Itest  cakulaled  (0  convey  whalervr  moral  tlie  i’ort  and  the  Painter 
desl^  lo  exprtwa,  mua  be  con*idere<l  tlie  first  ami  hi;;lH><>t  « flurt  of 
inveaiion.  r n*u  this  |M>int  the  Pamter  amt  the  Pm-t  start  in  dif- 
ierent  direction*  ; each  to  nm  his  |iaTticular  career  Tlie  *uh|«ct 
at  cnoceived  in  the  Pauiter’s  mind  must  now  )w  IrAitirerrvd  to  tbe 
material  upm  which  be  works,  and  such  an  artatijirt'meul  ma<W  of 
Ihe  fi^ues  ami  ot  irctncoaoecteal  with  it.  tm  may  iw  most  iudiciuusly 
adapted  to  strike  tne  eye  and  the  mind  uf  the  iH-huMor.  'rhia  tecood 
operation  is  callesi  «lisi*)»itiun  or  cixnpaMttiMi." 

The  reader  who  examines  and  cotn]tan-s  li>|^hvr  the  foro^tn^ 
eminent  authoniws,  cannot  bat  be  struck  with  the  simitiiude  L«- 
hewn  the  dcfiiutnas  of  invention  ai>dofc»in(KisitUin.  He  will  see  that 
the  inrention  of  a pxt'ira  i*  no  other  Ihao  the  cuiiiposilion  of  it  ia 
the  miml  before  Iseinit  tranamittetl  to  the  canvas*  ; and  that  what 
is  termed  by  eome  tbe  compMulion  of  a pictuiw,  m in  fact  that  very 
Mme  inwntiou  or  nK*oUl  compoaititin  exhiluted  afierwants  to  the 
eye  under  apjwupriate  form*  and  ciibrnrs  By  niakt0ir>  therefore, 
eompMitHin  the  Kvtwric  terra,  amt  iiidudtu^  under  it  the  two  |<r0« 
(wwe*:  first,  uf  the  Painter's  mind,  and  secomlly,  of  hU  |amdl ; 
psocesaes  which.  diiliiKt  as  they  arr,  out'ht  never  to  be  nsjuiTatcti, 
may  we  nut  simplify  to  the  studunt  what  sewma  to  have  mlniitted  uf 
occasional  mvstdiration  ? There  does  not  appear  much  ditficulty  m 
comptehemlinp  that  a wlectiun  Iwiti);  fini  made  uf  such  isatliculari 
a*  are  pr»]irr  to  be  reprewcoteil  by  the  Art,  i*  next  to  bw  roUow«t|  by 
a *ebK;tuin  of  suitald^  matenab  and  mod«w  of  lepTrsentatino. 

* Every  Art  that  addr«*«ae*  itaslf  to  tbe  ima^natioa  neceamrily 
iavdhet  three  cnnsMlrratiuiui.  1.  Siusce]»tibilrty  of  tbe  artist  to 
receive  friwn  Nature  and  from  edncaliuii  iinprewnons  uf  beauty  and 
Bubbreity.  2.  Sinceptihilily  of  the  Bfa*<tatoir,  reader,  or  auditor  to 
romiwvhend  and  syinjiathKe  with  ih«  artuf.  3.  ^kill  in  th«  artist 
in  selecliun  and  use  of  materials  fur  exciting;  that  ousceiitibility 
of  the  spectator,  reader,  or  auditor.  In  aurne  Arts,  as  in  Uusic,  or 
in  Ihamatic  Puetrv  , a (bunh  coutideration  is  imiiortsmt  to  suen***, 
namely  ; 4 Hkill  ui  tbe  performer  lo  comprehend  and  execute  the 
work  ^ hi*  compirser.  Ollwr  Arts,  as  Paiittm|F,  Sculpture,  Archi- 
tecturo,  Ac.,  mo»t  (pHierally  «uw»  the  offire*  ul  compoaer  and  per- 
former ia  one  aud  the  same  individual.  Applyitiyj,  then,  the  three 


I.  The  representative  powers  and  moral  purpose*  of  Of  Comiiir' 
the  Art. 

II.  The  objcclR  to  be  represented. 

III.  The  means,  rule*,  or  modes  of  representation. 


first-narard  particulan  to  tha  thirory  and  practice  of  Paintmi;^  we 
ubaerrv,  ' 

1.  Ki‘«pi‘Ctm)(  the  susreptibiUtin  re<i|'ii»ifc  fiw  the  stmk'Ot,  he  roust 
lu  sucevrd  in  this  arduous  ]>n>fini»M»n  answer  to  a dv«crt]4iuji  ipven  in 
Ihe  LeciHm  uf  a late  cvlebmtod  |>rufe«K>r.  “ Hr  roust  nut  be  one  who 
has  mistaken  a pretty  kind  of  imilaliie  tnoiikey-taknt  for  genius  ; 
one  who  li&s  taken  up  the  Art  to  get  ik1  uf  what  he  thinks  a more 
vitii^ar  or  dwmyreabls  occiipatiun— or  merely  on  tlie  siippuaithm  uf 
findtii);  an  ra»y  anvwmcnt:  but  he  musf  Iw  viich  a ini«  aa  is  im> 
pvllrd  by  DU  nmanlirraitun  but  a rral  uneviwpwrnbie  {wM>iun  fur 
wxevlWace  ( one  who  im>liBmayed  louki  all  <lifi<ctdiMm  in  tbe  face  ; 
to  wbuin  oiistaelrs  are  a ttiimdiis;  wlw  rveeivt-s  fire  frum  what 
quenchr*  inlitfa— omw  in  short,  who  is  |Mn>psntl  to  Kocnticc  time, 
eww,  ideasure,  amt  (wuifit.  and  derute  hit  eidite  sell  to  Uic  Art.** 
(thiie,  /.cererre.  p.  ^1.) 

\Ve  may  fiinlH'T  remark  that  to  the  ima^iiaiUin  of  a Burt,  the 
Pointer  ul  llist«^‘  mir»t  unite  a peculiar  talent  fur  dnuuatic  ur 
Bcviiic  etfveti  a nice  («rcei4u>n  aiul  reaily  inveniiun  fur  sueft  inci- 
dents as  arv  lerrortl  *'  By-iday’*  in  the  phrawithvy  «if  lire  stajfC- 
Fur  Ihe  Painter  is  to  do  with  hi*  cubHirs  wl\al  the  aclur  must 
tually  do  with  his  {lersoa,  namely,  ex|wrss  by  aclums,  luuks,  and 
gevture  aknie  the  sense,  dew^.  and  spirit  of  hr*  author.  Where 
an  incklenl  is  discovered  in  which  at  on*  aud  the  Muue  i:i»taut  a 
Dumber  of  very  si^iuficaot  actions,  or  else  oue  sini|4e  inirsl  uf  ex- 
preaaioii  can  be  pralurodto  explain,  at  a glaarr.  the  story  : such  an 
iicidrni  may  furm  a ptuprr  subject  fiw  Paiutiitjc  ur  8cul)4urr.  In 
uur  alliwon.  iiowner,  to  weak  taWnI,  we  mean  a much  higher 
degree  uf  tl  than  i*-rha)ai  theatrical  Rr)>rr««'iifalMm  oCtvu  ailmilt  oL 
Sir  Juohua  Keyiiolda  i ffarf*.  ml.  ii.  p.  133}  uWrvrs  ii^iun  “Ihe 
lU'Cenity,”  in  theatrical  perfarmanen,  “ that  every  thing  BiwMikt  be 
t.u*rtl  and  rularged  beyond  itx  natural  state;  that  the  full  etfrrt 
may  ensne  home  to  llte  s^wetator,  wliidb  utherwiie  would  he  hiat  in 
the  comparatively  extensive  vfiivce  of  the  theatre,  lletice  the  deli- 
berate anil  stately  step,  the  studird  grace  uf  actum,  whirh  seems  to 
enlarge  the  dimeiisions  uf  th«  actor,  and  alone  lo  fill  the  Mage.  All 
this,  though  ngtit  and  pruper  in  its  place,  wmdd  a|>(N*ar  ulttTledaiol 
ridicuUius  in  a ;mvatr  rouro,  (fwi'/  cmiss  ifi^bnaiat  yuuiw  srenew  m 
riMm  rmai/erre.)  We  have  no  idea  of  reeurnwndMig  theatrical 
sulijeets  fiir  the  student  in  Historical  Painting.  I>n  the  ruotrary,  w« 
join  heartily  in  the  opinion  of  the  lirelT  author  of  o/  Art, 

where  be  remarks,  that  the** taste  of  the  hnlorical  arliM  too  otieo 
reccim  a bias  which  ronterially  alTecIs  the  conduct  awi  character  uf 
his  work.  He  finds  il  iinpuaeiUe  to  get  out  uf  Ihethvaire,  Iw  caniwt 
separate  hi  his  imagination  the  lutoral  tHuttkiD  from  the  dramatic 
exhibition,  enr  extricate  his  pencil  frum  tbonr  accexwirirs  uf  scenic 
extravagance,  which,  mingbog  with  ail  hw  coucrpliuus,  pervert  the 
purity  of  hi*  All,  and  dnitroy  the  Mmplicity  N'olure^  lu  the 
saiiMi  note,  the  author,  aliuding  to  the  French  Schuul.  descrilin  the 
GoUicaii  rrttks  aa  haring  **  lust  all  nd»h  fn*  the  plainer  fare  of 
Painting ; and  once  accustooKsl  to  lheairii*al  luxunrs.  a*  l«-ginning 
to  think  the  unostentatious  digraty  of  Katlaelle  and  tlw  Kuioaa 
Schutil,  tame  and  laspii!.''  (p.  ^9.311-) 

3.  The  next  coosuiemlion  ta,  how  far  sjiectafoni  jareofat  the 
faculty  of  euleting  into  Ihe  meaning  of  ihe  artist,  and  of  «ym|w 
lliising  With  the  ruwriiwia  he  expresses.  Thi*  » a imwl  iropvflaiit 
Ctreumslance  to  every  aspirant  fiw  pklortal  fame-  He  caiUKit,  Ire 
ought  lUit  to  Iw  deaf  to  pniise  Irvan  hix  contem^awariiire.  To  Ire 
admirvat  he  tn'ist  ch>ane  p»pMlar  witiyect*.  Yet  how  often  may 
he  mumgadite  adtvurilion  by  cucnoiitling,  in  CMitrailict'sm  perba}>a 
to  hia  own  jiwigment.  eourmcaia  outrage*  iijwu  truth  and  Nkfire  I 
In  this  dilemma Iw  niuM  frequently  tax  his  ingrmiity  to  the  utnsoat, 
ami  must  select  the  leist  almml  among  (wpidar  alreurditie*.  Ho 
must  endeavour  to  |ait  himiH-lf  n Ihe  sahrettuii  of  the  tniad  juUkinu* 
among  his  judges.  He  is  like  a wnter,  wlw,  kir  tire  up]wulaitioo  uf 
jttiHciuns  reader*,  is  ex(sKled  at  all  events  to  wnle  coromun  Bcnve, 
and  to  iiM*  language  that  is  lutelligilde ; but  yet  that  his  rvwler*  may 
Ire  k«f{4  awalu,  he  must  out  foil  to  interest  a*  well  a«  to  contiiKre 
them,  to  arrest  thusr  iinagiaaticiBs  aa  well  aa  leo<l  thdr  jmigment, 
and  to  aifeai  efirctually  to  their  sensibility. 

3.  With  nrgonl  lo  the  inaterULs  firr  vxctliog  Ihe  su*ceptibilily  uf 
a spectator,  it  is  {iroper  here  to  rv|)eal  s remark  mwle  by  the  beU 
writer*  on  Art.  that,  fire  the  purjareea  uf  Painting,  a anffiiuent  degree 
of  reriaimihtude  in  any  picture,  i«  tu  be  oNoinesI  raiher  by  (oilbful 
aalberence  to  the  getiaral  rhararter  of  obierhi,  tbaii  by  exceuive 
attention  fa  detail*.  We  tlierefiree  scarcely  neevl  to  say,  that  in 
using  the  terms  **  Truth*'  aivd  **  Nature'*  aa  applied  tu  Paintiug,  w« 
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p4mtiog.  Of  these  three  divibicHis,  the  tirsl  relates  chiefly  to  the 
attractions  of  Paiiitinjj  for  the  eye  or  mind  of  the  spec- 
tator ; the  other  two  to  the  laboui^i  aiul  the  jud^nciit  of 
ttie  artist.  The  secoitd  reganis  more  especially  his 
cluMce  of  tnutcrials  drawn  from  observation  of  Nature  : 
and  the  thirr!  is  connected  principally  with  such  mrtho<ls 
of  ptclorial  arrangement  as  result  from  exploring  with  cri- 
tical industry  the  works  of  other  handM,  ami  combining 
their  experience  with  his  own. 

1-  Rej’W-  (i77.)  i.  The  first  of  these  particulars  demands  carc- 
wntaiive  ful  attention  and  investigation  frorn  every  composer  in 
piwet»»nd  this,  or  indeed  in  any  Art.  \\c  hate  here  only  room 
for  a brief  caution  to  every  aspirant  after  mastery  in 
pictorial  composition  toavoid  attempting  more  than  the 
limits  of  Painting  are  competent  to  attain.  If  his 
ultimate  ambition  lie  to  instruct,  to  attract,  ami  to 
amuse,  he  must  aim  first  of  all  to  lie  iiitelligilile.  In 
his  choice  of  a subject,  as  well  as  in  his  treatment  of  it, 
he  must  addivs-s  himself  to  ll»e  prejxwsessions,  to  the 
habits  and  mind  of  his  spe.;talor,*  Whoever  would 


do  not  ni««ji  siirh  «n  imiljition  *«  nwrviy  to  itecene  lh«  br> 

bolcirr  into  s hrtief  ilut  it  i«  no  iimt«tu>n.  Nubcily  in  hi* 
ever  expetrts  a picture  tn  be  the  thing  which  it  nutnot  be,  thu  thing 
rqirtwnletL  Thi*  would  be  like  lielwving  KanbUi  to  he  the  real 
Coriuiaaua  ! Soch  a trammlMtaiituition  would  remoTe  all  the  pWa- 
sura  which  the  mind  n'ceiren  fmen  tramga  rewmUance,  ami  from 
pursuing  the  mtinileijr  rarted  avtucutiuu*  which  that  reeemblunce 
call*  up.  Hut  b}'  attention  to  Truth  and  Nature,  wt  mean  alwctKC 
of  affectation  ami  excew,  a*  well  iit  culouriug  at  in  drawing,  nmi 
aa  accurate  ohMiraiice  uf  Ihow  deltcale  grail^iijni  wlucb  the  tint* 
and  famia  and  •hadi>vt  of  Nature  univertaliy  unfold.  In  a word, 
w mean  a chaatc  and  acTupulous  ulbercnce  tu  the  '*  modeaty  uf 
Kataie.” 

• E»t^  Art.**  tay*  Sir  Jo'hua  Reyooldt,  **  like  out  own,  (vol  i, 
p.  325.)  haa  Jlichinttmg  at  well  u }«inciple*.  An  attenlice 
inquiry  intu  the  ditli'rvnce  IwtwecQ  tliem  eutiliWa  u>  to  determine 
how  far  wo  are  iuftiwnccd  hy  custom  and  habit,  and  what  M fixed 
in  the  nature  of  things.  To  distinguish  Kuw  much  luui  solid  found- 
atkm  we  may  hare  recline  tn  the  nm«  ynxif  by  which  tome  hold 
that  wit  ought  h)  be  tried— whether  it  jireMcrTrs  itself  when  tnin*- 
lattsl.  'Hm  wit  is  false  whidi  can  sulwiid  uuly  in  one  language: 
and  the  picture  which  pU-aee*  only  one  age  «>r  iiatUin,  owes  its  re* 
ce]>tim  to  some  local  or  accUlental  aMocisliix)  of  idea*.'* 

Agreeably  to  this  rludrine  it  will  be  pmper  for  erery  artist  to 
make  hirntelf  acquainted  with  the  nature  and  origin  of  thoae  ron- 
sentional  Ikwom  which  ha««  been  truiwiiitted  from  one  Age  to 
aiMithcr.  and  bow  many  of  thetn  retain  thsir  hold  upon  h»  |«thii.s 
and  admiivrs.  In  any  Art  whkli,  fur  the  amusernent,  oir,  u it  may 
he,  inatruction  of  mankind,  |waciiscf  upon  their  iniaginatiom,  it  roust 
be  always  important  to  ascertain,  how  far  the  psrlies  to  b«  amused 
will  consent  tu  enter  iD*o  the  delusion  ; how  much  of  the  improbable, 
or  of  the  manrelluuf  they  only  tolerate,  and  how  much  they  eagerly 
cxjiect.  Something  mure,  it  it  evnleol,  must  l«  granleil  to  the  con- 
triver of  a work  of  Art,  Umdes  our  guo*Uoaeurvu  auppusition,  that 
the  object  contrived  Tvivesrnta  areal  existence.  We  must  be  pce- 
)>ared  tu  grant  likewise,  that  the  object  is  einpluycd  is  some  act,  ur 
umtpie*  Mn>e  •iiiuUioo  which  wo  consuier,  ur  Imve  lieen  taught  to 
cunuder  suitshle  In  ir*  character.  Sliako^ore's  Witches  were,  tn 
Slialupwsre’ s time,  runsidrrvd  as  the  represmtatioa  of  a sort  uf  beings 
acttudly  existing.  But  the  master  pencil  of  that  great  oliaerver  of 
Nature  was  cervftil  to  repruMent  them  confurmubly  to  (he  ptwrailing 
Ouliun  of  the  fantastic  piirviits  in  which  those  ftirmklablepentonHcea 
were  said  and  were  lieliercd  by  (be  nurwn  in  the  time  of  James  1., 
And  duitbtlese  hy  King  Jamie  himeelfi  to  em^>loy  tlvemsehes. 
The  nureeries  of  the  XlXth  century  smn  li>  luting,  on*  by  um*, 
the  venerable  hohgublins  which  siqqilird  such  fruitful  raatrriaU  hir 
the  aubjime  and  the  terrific  tu  the  nnaginalluu  of  our  forefathers. 

Ijreat  Uceuiwa  were  permitted  to  the  early  tchouh,  and  have  been 
roniintwil  more  or  lest  to  their  tiKCiSHling  {uHuwrr*.  Bid  that 
ihtwe  hberlies  are  tieo>ming  leas  and  leas  emlumble  in  the  progrrvs 
of  modern  eucsety  may  be  fairly  augured  from  Mjitie  extracts  which 
we  quote  from  vul.  iii.  p.  564  of  the  A/imcAes/rr  TVvitwsr/ioat.  Quu- 
tatiuiia  from  the  Mme  tiapcr  hav*  been  dh|>ersed  In  al^inst  every 
periodical  notin*  of  ih«  Arts,  since  its  publicslion,  and  may  bo  said 
tu  have  * gone  the  rouwl”  of  the  Knev  clii|>»dias.  We  are  indmeil 
tu  an  o]nfiiun  that  many  uf  the  absuru  liceuse;  there  exptwed  arose 


obtoin  the  power  of  impressing  his  contemporaries  will  Of  Cumj-o. 
not  employ  obsolete  terms;  will  mH  eitapt  tlte  language  sitnm. 

not  merely  fn>m  litorary  ur  scientific  dvficii*iicy,  and  from  a want  of 
gieatvr  rvlineroaitl  m manners,  but  alw  nut  luifivpamtly  fruia  ibe 
iiartuiriHts  taste  of  {vatrmis  w hu  acceideil  fisttery  at  the  risk  of  per- 
jietuatiug  at/Mirdily.  The  |ai|wT  in  questiou  nimmenta  with  *ume 
twverily  m|h.u  iUitsrlhi  m hu  Cartuuas,  iitlnidudng  munks  ami 
Swill?  guards ; putuiqt  iido  a taiat  nMire  figifrcs  Ilian  it  i*  evident 
the  IsMi  Could  cinitam;’*  maLii;g-*  Fiq^a*  Juiua  If.  pivaeof  at  lh« 
chasttvrment  wf  I!eli>Hlurus,"  ivrunhsl  in  the  third  chapter  of  the 
•ecwefl  Imuk  of  ; iniTtnUicirig  Veuetcan  veiiaturs  while 

AleXomler  rxcummunicatn  Bariiarowm ; ami  bringing  tngether 
in  the  bcltoul  uf  Ath>-as,  Art'^lulle,  Ihiiite,  lutd  l'‘etTarth.  **  In 
like  mAnurr,'*  cnntinusn  the  voter.  “ when  the  soidc  great  master 
taints  the  dream*  uf  J<i<w|ih  and  liK  IVUaw-{snsunrr  over  Ibrir 
heuU  ; when  umiW  nintriianrrs  are  used  1>V  Aibani,  Purmegguuui, 
ami  Fuseli ; ts  it  nut  evnleut  that  real  anil  fi-igHed  vxisleurm  are 
unnatiaally  intrud^iced  in  uue  narratmii  ? hen  FtdvdiH*  chuooes 
tu  represent  (he  death  of  Calu,  and  rv|>nir«  (he  heru  of  (he  pteev  * 

with  hu  InwrcU  gushing  owt;  when  Haul  V’eruitese,  at  a bunqiirt, 

|min(ed  wi(h  his  usual  magniHevinx*,  plxcvs  Iwfut*  |i*  a dug  gnaw- 
ing A Uine,  Ac. ; whvn  (be  lome  hrat-ratv  orlist  intfuduces  &uedic- 
tiiK*  m»nk*  at  the  tnarrioge  uf  (*aaa;  and,  in  a picture  uf  tlte 
Crueifixbin,  fmts  RufnHii  Huidivrs  in  Ibe  jerkins  <ff  tlw  XVlthcwn- 
tuiy,  and  adiims  tlMir  head*  with  tufttaiis;  wlicn  Gmdo,  in  a 
Fainting  of  Jesus  appssong  to  hi*  Mother,  plact**  Ht.  (.'iiwlc*  Bur- 
roniM  m a kmduf  dnk  in  the  bwek  grcmiui  as  wiuimtu  ihe  inter- 
view ; when  Tinlurvt,  al  tliv  imnaculuiis  fail  uf  manna,  arms  the 
l«raelitc»  with  fiwils;  ami  Cucn*gg  «>  *p[iuints  St.  Jermiie  as  the 
inatructur  of  the  child  Jems,  cmumiHi  wriae  revuUs  td  the  iiopru- 
priety,  and  excianns,  QairyMiJ  os/ewrfu  wfAi  mc,  iNi-re<f«/«f  «uh.  l')i« 
mythulugml  taste  uf  the  learned  Finuain  is  well  knuwii ; but 
Kubriu  sewiiis  lu  claim  the  ineiit  uf  having  |wvseuled  to  the  world 
a still  greater  immbrr  of  aupcyine  absuniilies  ai  this  learutsl  style ; 
oor  is  It  easy  tu  cunevive  a mure  botentgencuus  mixture  wfeircum- 
stancr*,  real  and  imagmary,  sacred  and  prvfane,  than  (he  Luxem- 
bourg Galler}'  and  the  uther  works  uf  Ilut  great  master  p(•lqs^tuaJlv 
exhibit."  The  writer  next  proceeds,  wjrbuul  any  res[>ecl  tor  national 
prejudices,  to  criminate  Sir  Joshua  Reynolds:  but  w«  furlwari  and 
only  remark,  (hat  we  might  quote  alou  fureign  authoni  on  Art,  (u 
prove  a similar  strain  uf  criticism  to  be  gaiuiug  pnevalruee  onamg 
our  condoetital  oeighlHxxr*. 

says  MiUtia,  (in  hi*  thtUrntno  dtth  Arit,  vul.  i, 

p.31^.)  r Mim^C  ntiC  esprcjMoitc  fTogiu  tuo  Ii«*an/|>,  dt  cumcwiim 

Hi  ci4ucm  occeisvrs*.  Jfd  com  yee'  awm  //.  c /.cuNt  X, 

/mitt  in/ervemrc  litr*  mom  poimtn  rt*rre,  Aa  fg/i  crsmtfrralm  la  cvjire- 
mmza  f See  also  (he  wurks  uf  Chevreau  fur  other  cxanqdea 

These  Ihervfure  are  liccnMt  which,  ut  the  (ireseiit  day,  would  be 
aWndune*! ; notwithstanding  th«  high  atui,  in  moM  rr*)a*cts.  exceW 
lent  authority  of  Sir  J.Ucynuulv,  "unc  ia,"  says  he,  **  so  much  med 
to  nnachrunism  in  church  picturwa,  that  it  ceases  tu  l«  uu  object  tA 
criiiciaoi,"  vol.  H p.  31-4. 

Neiiher  doe*  Sir  Joshua's  defence  of  Allegwical  Fainting  (vol,  i. 
p 214  ) seem  likely  to  preserve  (hu  style  of  Art  fruni  dechiw.  **  If 
Allcgurical  Fainimg,'*  he  observes.  " produces  a giva'er  variety  uf 
Hleal  Iwauly,  a richer,  a mure  variuua  and  delightiiil  cumpuaition 
aiul  gives  to  the  artist  a greater  opi*onunity  of  exhibiting  hi*  skill : 
all  lh«  intercM  be  wishca  fur  ia  aecuimrlisbcvl.  Such  a larture  tiot 
only  attracts  but  fixes  the  attenliun.'*  Hut  what  if  Allegory  belong* 
mure  to  lh« /tM*/anr<a^  than  to  the  principles  of  Ibe  Art— to 

Uirruw  again  Sir  Jnaliua's  wunh  as  quoted  at  (he  cummcncotnrut  of 
(hunote^  What  if  the  public  taste,  tr«  mean  (ho  taste  of  well- 
r<tiwateil  multitudes,  eitlict  njoct*  ur  only  tulerale*  .Allegory  ? A 
Fuel  dues  uut  cum|>oae  only  fur  Furls,  nnr  a Fainter  |ai)itl  mtly  fur 
Fainter*.  L«t  iia  hear,  however,  (lie  jiulicimH  ixlvic*  of  one  uf  Sir 
Juahua's  succesanrs  on  thU  subject-  **  Man  u»il  Nature,"  b*  ob- 
serves. **  are  the  great  object*  of  the  Faiuter;  and  though  ha  is 
cum|ielent  to  ascend  with  (he  Fuel  to  tlw  wiblest  regiuns  uf  fanc^-, 
and  propU  with  a new  malUm  an  imaginary  wum,  yet  human 
events  a»l  hiiinan  pasainiis  furnish  him  with  the  malerial*  moat  eon- 
genial  with  til*  puwrTi  uf  his  Art,  as  well  a*  nawt  cundurivs  to  those 
ntond  i-ffect*  which  U is  so  admirobty  calculated  tu  pnxlnnt." 

(/■.YcMm/i  of  Art,  p.  358.)  Hayley  has  uut  iiiihajqiily  termed  those 
facturvs  in  which  AUrguvy  is  rtn}iiuyvd  " ]taiule«l  rKldles."  Ilua, 
oboerves  tbs  wrilrr  just  quwted,  seetD*  a cuademiiatiuii  too  noquali- 
fil'd.  Alie^pwy,  like  all  the  nthcr  insinimenta  of  Fainting  and 
Fuctry,  may  be  iujudiciuusly  managtsl ; but  in  skilful  hand*  it  is 
capaliw  of  being  made  an  iiigemuu*  uni  vflicieDt  vehicle  of  refined 
sraliment  and  muriii  1r*ith.  Tlie  Fainter,  however,  kbould  be  oaif 
/wwt  re  /Ac  u*c  a/*/.  An  AlWgucy  which  docs  not  ctpliun  itself  (• 
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P^intini*  «f  litK  Art  lo  Rupe^ili^ion^  lonj?  »*ro  forj^otten  or  tx- 
or  to  a a(ale  of  »uciet^  in  uth«r  I'uurvly 

ditferfiil  from  htR  own. 

Ag;ain,  in  another  r«s|)ert.  some  coiilrul  over  the 
flights  of  the  peivcil  is  necessary.  There  may  be  rmme- 
limrs  (ian^r  of  attempting  to  invade  the  province  of 
other  Arts.  No  aiienipt  can  be  more  fatal  to  the 
invuiler.  The  province  of  tilts  Art,  rich  and  ample, 
and  iMrautifu)  as  il  is,  has  its  bouiKlaries.  An  historian 


« t|>rctnlor  of  ontinary  <li»rrrnmcnt  and  information,  i*  »o  enij^a 
that  nwicvaU  th«  truth  whu-h  it  wa»  intrmM  to  dutpUy.  Thr  un- 
|.r«t*ion  of  the  njtijtfcl  u wcakraed  by  the  etfbrt  that  l«  nK|uirad  lo 
lindcTKtand  it : and  he  «h«f«c  ururk  iti^uit  be  arcotnixiQiei)  by  an 
ex|iUn4lijry  dmert^troa  may  draetri’  the  praiae  of  teaming  aiul 
■an(votiity.  but  Iw  «iU  cuminand  lti«  attentum,  nor  uitrr«*at 

ttw  rtsslmcfa  of  thr  nuMte. 

A»  AtI<2urirMl  |K)«m  or  Pictuie,  iU  nintriveil,  ia  a nurc  of  nican- 
in^  in  whi^  «r  do  nut  miK-li  hke  to  wander,  ahbotii^h  ma)  Ui 
finWited  villi  tKeelue.  But  il  it  not  mmjfjh  that  an  Allr^ry  bo 
clear  and  triprvMiivo.  It  fhotrht  K«  cunstnicted  ul»o  to  di^tufy,  rn* 
forte,  Aim]  iHiorn  whatever  d ia  employed  todiepUy.  In  .An  it  nitut 
be  }4Ctnreeutt«  a*  writ  as  apprt)|triale ; t^racrlul  as  well  as  jnsl. 
(ffidl.  p.  3fif.)  TSe  AUciCMcical  Painter,  thcicfuro,  will  do  well  Hot 
to  atteni]it  fliKhta  in  any  track  thro^i^h  which  aome  jiopuUr  Keulpior 
ur  Port  uf  wvU-eetablnited  fame  has  not  toared  bvfiinr  him.  Hry 
nuUU'a  *'  Tragic  Muw'*  ia  the  prmoa  of  Mm  Sidducw,  (of  whwh 
picture  Ihere  u a Hoe  duplicate  m the  Dulwich  OaUtry,}  aa  well  aa 
hta  “ (4amck  letwcen  Traipcflv  and  ('omedy.”  ar«  faceptiunv.  \Y« 
may  here  atbl,  that  theiv  i*  liltwiw  la  the  Ihilwich  (.'oUf»c1iua  aiuc 
ther  alhfiorical  aiibjeet  by  Kir  Joshua ; aamdy,  the  “ Mother  atwl 
sick  chihl,'*  vrtiich  we  roasider  a faihiiv.  The  idea  aecma  Ku/tO'<tvd 
Ity  the  rrlebratrd  work  of  his  c<mtt-inpi.>rary,  Koubiltac,  io  \\  estmin* 
aler  .Abbey -'(he  m'lamneiit  to  Ltuly  Nightramvle.  In  Sir  Juohua'a 
Hdaptatiiifl  of  the  idea,  not  oaly  is  the  actiim  of  the  fpiardiao  an^p’l 
warding  off  the  atruke  of  death  vulgar,  aad  1iurderii>K  oo  the  iudh 
enma : bit  the  intruduction  of  aiidi  machinery  by  a:i|>rrhuniao  aevnta 
into  an  affair  of  rrrry.<Uy  life,  drviroya  all  their  inteoded  awfuImM 
aiul  iparHleiir.  Thr  mother  and  her  cHibl  are,  in  ex|ire»«uHi  aud 
c diMir,  louehin|;ty  boaiiltrul.  On  the  vubjeet  of  tbia  styk:  of  Art 
M.'e  Fuseli's  ftnirth  Lecture. 

* It  » matter  of  •erums  cnnsWlefaliuR  with  the  artist  of  lha  pre* 
■fid  day  how  much  moee  limited  are  his  opportnmhca  of  io»efr».iin,{ 
the  piKihc  mtod  than  were  thim>  of  the  pine.hy  giants  of  old. 
Architoctiire,  nut  only  in  the  temples  of  (ttvecr,  but  in  Uu*  churches 
and  convenhi  and  paiacet  of  Pair,  was  the  foster  aister  of  Hrul|4iire 
and  Puintuig.  Rrligi»n  wiu  ifn-iT  ni/raing  muihcr.  “Tu  devu* 
(ioa.“  sitya  .Addison.  {.S/)rcre/w,  No  414.)  “ we  are  indel/ted  far  ihw 
nnblcKt  iHtikUngs  In  th«  world.*’  Hr  might  have  ailiK'd,  that  lire 
Art*  of  Poetry.  Oratory,  Sculjdure,  Music,  and  Painting,  have  like, 
wise  lieen  indebted  lo  the  same  all.iiiBpiring  iDflucare.  **  It  arems,'* 
says  Pn'fasauf  ll>>y,  (Aarmsmn  Arr/vrm,  book  uL  c.  sv.  tf  10.  hvo. 
CamhrMlge,  ”io  lie  uii.Ieoiably  true  that  the  Fine  Arts  arc, 

g«n«-rally  sjamking,  infinitely  more  efficacious  when  exerct»-d  on 
ridtguius  subyccts  than  on  any  others.  The  Paintings  which  have 
the  gTvateit  efll^  arc  on  rcligimis  siibjeels.’*  It  must,  however,  be 
cimlMtd  that  the  absence  bulb  uf  enthusiasm  and  of  Bii{crstitiim, 
which  Christian  civtliialiva  and  the  progrew  of  rational  |se(y  must 
(WcaHiuD.  is  mit  faviMirablo  to  |Hctoru1  iovmlwA  oo  religtoua  sidyvcis. 
If  tlw  r»he  of  P«i(irry  has  been  termed  afiectedly  gorgeous  and 
theatrical,  the  mantle  of  ProtesUotistn  may  bo  sometime*  pm> 
nminrod  nanccvssarily  plain  a«l  io  bad  taste.  A severe  mnaik 
has  Iwen  ap|4ivd,  aod  perh’*{is  out  unjustly,  to  severid  himses  of 
trajer  constructed  in  our  uwn  times,  diat  they  tend  to  rvtnind  us 
ufteacr  of  the  preiichvr  than  of  live  Deity  ; ofteavr  of  the  cunvenieoco 
of  the  Weture-room  than  of  the  immensity  of  the  temidv  that  * fills 
all  sfian."  The  mirid  perhaps  i>  wiwr,  and  casts  away  tlie  toys  uf 
its  ytmth.  It  apiiean.  miwcvcr.  vxcwthugly  (iri'Usble  that  tbe  more 
idolatnms,  the  more  UbtUoti*.  the  more  legendary,  were  the  puynilar 
rviigitms  of  tdtl,  the  murw  eflictuaJ  wiHild  W tWir  ap|srals  tv  the 
uBaginatiMi  by  meaiia  of  Painting  and  Scitlplure.  Tbe  ceU-lsray 
which  Ibme  srulplured  or  naiuted  wurks  hare  now.  is  of  a diffarent 
kind  frum  their  {triginai  cvlebrvly.  Me  connect  with  an  old  picture 
the  times  and  histtrry  of  the  Pninter,  aruj  eatimatv  it  al  a sort  uf 
aalxpianan  value.  \Vc  amuse  uiirwrives,  luit  so  miKh  perhaps  with 
its  ayififnpotstrneiw  to  our  own  feelings^  pcitu-ti  fas,  and  views  uf 
Natiuv.  as  wHh  tlw  effaci  which  we  fancy  it  mu<l  liave  upun  its 
first  brh*4«h!n».  N«  new  w»»rk  of  Art  can  eaprcl  this  kind  of  ceie* 
bmy.  Tlic  Using  anisi  IS  liniitial  to  coateinperary  fame. 


or  biographer,  or  chronicler  of  logrnrla,  or  novelist,  of  Of  Comp* 
epic  poet,  can  cte*cril»«  lo  us  a succeK»k»n  of  eveiiU;  a 
drumaiist  can  pul  that  suceeaaion  of  event*  before  us  in 
a sort  of  living  picture  on  five  atage.  Hut  the  Painter 
has  no  such  power.*  flis  comp«)aition  restrained  lo 
one  point  uf  imve  cuimol  prepare  us  by  those  previous 
details  ol'  chaimier  wfliich  give  interest  to  the  story.  For 
these  details  he  must  be  indebted  to  w hat  pasaes  in  the 
minds  of  u.*  spectaioni.  either  from  our  kgeivdary  know- 
ledge of  ibc  subject  painted,  or  from  the  courae  of  our 
exi>crieDce.t 

• By  means  of  a setiv*  of  pictures,  all  of  them  iotroducuig  (bw 
same  hcru  in  diflVrvnt  cucomhtanecs,  a tuceeett^m  uf  events  may  W 
said  to  b«  oarralwd  by  Ibc  Paioler.  Alao,  i«  a suigic  picture,  acevw 
vary  pwHievUn  or  rywsudes  may  b*  introduced,  whirh  lead  the 
spvciatuc  either  to  furcsve  toinelhiiig  that  must  fiJfaw  the  pnocipwl 
event ; i>r  to  mMtrrsian*!  wHovihing  that  must  have  |>recaded  d.  It 
IS  rrourked  of  RAffUetl'-.  that  the  oclwin  of  aliDust  all  lusligiircs 
enaiilcs  a s{s*ctatur  to  concrive  what  llivy  must  Iwve  been  doing  tlw 
munvent  before,  as  well  as  wital  Uiey  are  about  to  do.  In  hts  f 'aV' 
toon  of  Anaiuas  and  Sspphira,  IIm  ri«sod«  which  intmducr*  the 
Utter  in  the  iMck'grimnd  Cvuntiog  the  fatal  purchaatsmaiMiy,  is  a 
kind  of  DMilinuatiuii  to  the  dory.  Acriirdmg  to  the  fatter  «d  ihe 
sacred  history  she  dul  out  come  into  Hi.  Peter's  jiresence  until 
V*  alsvul  the  sjiacc  of  three  Ivuun  after'*  the  death  of  her  huslantU 
But  this  IS  a very  |suduival>le  anachrueisCD  in  such  a Painting 

RafllveUe,'*  Sir  J.  Rcjri'dds  observes,  (vol.  i.  p.  hS.J  **in  repie- 
MtDliag  file  .Apostles,  hav  alway*s  given  them  at  much  dignity  as  the 
human  figure  is  capable  of  receiving.  No  where  b il  siwiwii  that 
they  had  really  such  a]i|wanun.  Of  Ht.  Paul  in  pwrticuUr  we  are 
tolj  by  himself  (hal  b»  Imdily  (tfeeefvce  was  mean-  Afaaandcr  the 
Great  was  low  uf  slalurv ; a rsintcr  ought  not  so  to  represent  him. 

This  is  taking  an  alUiweil  lavnae.  A I’amtcr  of  isirtraits  relauia  tlw 
individual  Ukvnew ; a Painter  of  history  shows  tlw  man  by  showing 
his  actiona.  A Paioter  must  ewnpeosatc  the  natural  deficieacies  ul 
his  Alt.  He  has  but  uoe  sriitcnce  to  uUer.  but  ooe  moment  to  ax> 
hibii.  He  cannot,  like  the  Puet  oc  Historua.  expatiate  end  impress 
the  mind  with  great  renvrwtkin  far  tbs  chsracln  uf  the  hero  or  saint 
he  represents,  (hough  he  (tbe  oarratnr)  lets  us  know  at  the  same  tints 
that  Uk*  ooint  waa  ikrfarmed,  or  the  hero  lama.  Hie  Painler  cannot 
make  hi«  hero  talk  like  a great  rmo ; be  roust  make  him  look  bke 
one.  lAjrtry  s|eaks  by  raising  our  curiowly,  engaging  ibeinitwl 
hy  ilrgTci's  lo  lake  sn  intetr^  in  the  event,  krr|niig  that  event 
SMspriafad.  end  vnnwmag  us  at  laU  with  an  unexprii<-il  ratSHlnplic. 

V\  hat  isiliHie  by  Painting  must  br  dune  at  one  t>luw.**p.  -^47. 

f It  is  nut  enough  for  the  artist  to  inidcrslanil  his  own  work  him* 
self.  Out  I'f  his  charming  fanguage  uf  vtsiLfa  signs,  he  tnu.*(  u*c 
wuch  aw  we  sjiectaturs  likewise  uudetsioud.  At  our  ftist  glance  ha 
must,  if  puasilile,  cuntrive  to  interest  tMU*  let-lings  wrn  without  our 
bring  acvjuaialed  wiih  ttie  historical  or  C«l<nl»n»  tocnlmt  which  he 
cummetBorales.  It  must  be  wime  indifaut  during  which,  in  real  life, 
though  we  iverv  strangers  to  the  parties  ct>i>c**nied  in  it,  we  should 
desiTv  to  be  ourselves  actors,  and  iluiuld  not  be  aUe  to  look  ou  uie 
rooesrned.  Siippnar,  far  rxampfa,  in  the  faregruund  the  figure  ut  a 
wounded  wTvtch,  vipppid  of  bis  raiiDent,  pale  and  cmsoakvl  through 
pam  and  lues  uf  bluud  ; and  ganng  «>'h  a look  of  des|isir  u|h<u  a 
Itavellet  in  (he  di*tance,  whom  hr  set-me  to  imploiv,  with  aluiuet  a 
last  cffiwt,  fur  Bucctmr,  but  who  is  pursuing  hi*  way  hmllr*s  uf  tha 
sufferer.  Sujijvnse  again,  on  the  up|sisite  snfa  uf  tbe  picture  two 
traveUerw,  unperceiveO  by  the  wounded  mao.  one  of  them  lonklng 
wilbiiut  the  smallest  sympathy  u|wn  his  distiew.  Uit  passing  hastily 
on.  as  if  to  esca^ie  lu»  ulMcrvabon.  Tlien  imagine  the  Mhrr.me  ihiru 
traveller,  wira  h<u  ju«t  aJigliltd  from  Im  horse,  or  from  his  camel,  to 
bs  running  up,  with  a cimittenaivce  and  gcstim*  (hat  hespi-ak  tin- 
hrsilading  Lwoevulenre,  to  the  assistance  of  tha  hvlpless  {wrenn. 

Let  an  attvu>Uot  who  twibU  his  least  cost  a look  of  ciHitcropt  ii]Hwt 
the  unfaeling  passenger,  and  point  si  the  HUtie  time  (u  the  affticted 
otfrct.  \V«  have  kerw  a enne  |Nrr)ia|is  wiffioeatly  intelligible,  and 
in  which  w«  sboulil  ourselvai  desire  to  be  actors. 

Bui  benides  inlelligibiUty,  thert  is  ivepiirrtl  for  every  good 
comisMirioo  «ome  puri«te  nt  moral,  tone  ratumal  an*wer  tu  tlw 
quMtioB,  wAy  trar  fAir  ^cCwrc  ^M/cd  t In  the  Uhistralion  just 
attemptnik  the  roaral  purpose  wuukl  be  to  Inculcate  huitiamty  and 
CDmjiwwsoa.  This  might  W its  eflirct  perluips  upco  the  sym- 
pathies eff  a rervon  who  had  never  read  the  perahla  of  the  Guod 
Samaritan.  But  upna  the  mind  of  a practical  Ghridian  moriluS 
such  a composition,  well  suvtainctl  throughout,  would  be  a|d  to  hare 
compfaie  effect.  The  ev-e  alwi  of  the  educated  sjiectatur  might  be 
gratified  by  mnarking  tire  luturd,  the  unaiircird,  the  dignified  tha 
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Pwnhnj*.  (27(<.)  Rf«ipeetinu  the  moral  purpo*rs  of  the  ArU  we 
tike  pride  hi  the  ohservation  that  our  Knpjli&h  School 
has  never  pandered  to  the  ricea  of  proflicratc  patronage. 
“ The  depraved  eye  of  seniniality,**  ol>serve*  Sir  Martin 
Shee,  in  a Work  to  whkh  we  have  made  frequent  refer- 
ence. “ must,  for  such  panders,  look  to  the  profligate  im- 
becility of  other  nations.”  Those  golden  words  there- 
fore, of  his  great  predecessor,  Keynolds,  have  not  fallen 
to  the  ground.  **  The  good  and  virtuous  man  alone 
can  acquire  a Ime  and  just  relish  even  of  Works  of  Art. 
The  same  hubil  of  mind  which  is  acquired  by  search 
after  truth  in  the  more  serious  duties  of  life,  is  only 
transferred  to  the  pursuit  of  lighter  allaiiimeni.s.  llie 
same  desire  to  And  sumelhing  steady,  substantial,  and 
durable,  on  which  the  mind  can  lean  as  it  were,  and 
rest  with  safely,  actuates  us  in  both  cases.  The  .subject 
only  is  changed.” 

u <M'}i‘<t%  ) branch  of  the  subject  of  compo* 

fur  r*-|^  sitiun,  according  to  our  division  of  it,  refers  to  the  rAoire 
in  q/“  objrct*  to  be  repretented,  nod  requires  the  student  to 
Vdisitjng.  select  those  phenomena  of  Nature  which  will  be  most 
cflectual  fur  tlie  purpuevs  of  his  Art.*  We  have  already. 


^^crfut,  or  (ikt  tiir  u tnith  rtmI  ctrocig  emotions  would  permit,)  not 
nrvrnceriil  ri|wi:nion  givea  to  the  proroinent  ehArnetors  in  th« 
M:etie  ; as  well  by  diicovmiiic  a failhful  repmrDtatiuo  of  nppeu* 
Aiiee*  peeuliar  to  tha  oriental  or  Syriim  clitnc.  wbetKer  depict^  in 
it)«  feeturi>«,  etMUime,  and  bearing'  of  the  sevetal  fiKtirea.  ur  in  the 
will!  wwoiwy  and  suttTy  atiDcnphere  of  a rou^e  infested  by  robbrn 
l■etw*«a  Jenwalera  ana  Jericho.  l.astly,  another  clam  of  HdmlTrra 
ini^hl  Iw  thut«  wboee  aequaintaoei!  with  the  Ait  WMild  enable  them 
lu  apprenate  tlie  pictumqiie  or  artiatk  arrai>};em«oft  of  fLsrtna,  li^la, 
shadows,  and  eoluuring.  The  achievement  of  a victory  owr  lonia 
technical  diffieuUy  baa  with  some  tueh  behnUtm  too  often 
mmpensalnJ  fur  alMuIute  mwpidity  and  want  uf  meaning  ] or,  what 
is  infinitely  more  abomiiuble.  for  grussoeHa  and  impurity. 

* The  extraordmary  Work  of  I^eonardo  da  Vinci  oo  Painting, 
which  we  have  so  oPrn  had  octaaion  to  mention,  cnntaina  on  the 
subject  of  selection  from  N ature  more  wriltea  infurmoHnn  than  has 
been  od<)ed  by  any  amglr  artist  since  hu time.  HisTreatMe,  though 
ii)']mnpijlly  unftni^ed,  ami  put  together  without  method  in  the  furm 
of  luites  ur  memoranda,  may  b«  lertaed  a guide  to  Nature  not  only 
as  to  furm  hut  chiarmruTo ; and  has  actudly  guided  the  most  emv 
iteiit  wlm  hais  sucewrded  him.  It  is  tpdy  oliarrvcd.  in  an  evreUwot 
artistlike  jmblicatiou  (4to.  1827)  fiua  the  pen  and  graver  of  Mr. 
John  Burnet,  imder  the  Bvodnt  title  of  Prartim/  Htmf§  Oss- 
po«rtM>e,  Jjfkt  omit  SAtuU,Md  CsJbwriey,  that  he  (Da  Vinci) 
UMt)  be  said  lo  have  laid  a fouodatiao  for  principles  that  are  lu  be 
tnsrril  through  the  worka  of  the  best  cokwrwte  to  the  present  dny.'* 

Sir  Juduia  Kiq  noMs,  in  hia  Notes  to  Du  Krceaoy's  Art  •/ Auntie^, 
ilrdaiva,  that  alt  the  ruWo  which  the  theory  of  IXi  Frvsouy  or  any 
other  tsadick,  can  he  no  more  than  tvnchmg  the  Art  ui'  seeing 
Nature,  lo  aisuther  place  he  remarks,  that  lo  see  **  at  sight,"  is  uut 
a gift  in  every  one's  la^eesaioo.  " I'he  life  uf  a student, **  snys  the 
author  Istforv  quoted,  **  who  hai  not  amistomed  himselr  to  a 
uriqwr  mode  of  arranging  hia  obamratiooa,  will  he  spent  in  an  end* 
Iras  search  of  what  is  eontinually  pomiag  hefnre  h»  eyes  “ Burnet's 
Prmrtimt  //mts,  part  ti.  p 43.  hiibiia,  the  ingeniuiw  author  uf 
I’Arir  it  Jcifrrr,  under  tbo  term  Ca«,pe«noiie  in  hia  /h'lieiNmo 
4rUe  Hrtif  Arti,  thus  eipreeers  a similar  opinioo.  it  dmo  rare 
fW/e  cwnpoerrieae  i U tcelt*  (seirctioa)  La  Smtmrm  si  presrwta  a 
/Mtti  r i fHon  fa  siesM  a tmtu  git  eecib,  Ma  tdtrt  i pere,  ifisrer- 
nrre  i (mito,  VttrtiUa  ryrtyso  sa  sciytrer  asrpfie  eti  Me  ffi 
nartenf. 

There  are  two  distinct  aselbods  of  selection  which  seem  to  cha* 
rsetenw  two  of  the  greateol  masters  of  corapnaitioa.  Oi»«  is  that  uf 
taking  tha  form  and  proportiens  from  Naleie  so  as  to  otitain  accu- 
rate individual  likonsiW,  and  aflerwarda  of  using  such  gestarra.  and 
such  modiliratiooa  of  expression  and  muscular  action  ns  the  taste 
and  judgmsol  of  the  artist  may  be  competent  to  sui*p)y  { osaittiag 
at  tm*  same  tint*  every  cucuniatuico  irrelrvant,  or  tsot  Becsasarily 
coacenud  in  the  sutj^  uf  the  work.  This  ap|wan  to  Imve  bean 
the  prsctxe  «xf  Raffarlle.  of  wlion  it  waa  a maxim  to  paint  men  not 
hi  nuuch  as  they  ars,  Init  a«  tAey  engk/  r«  4e.  Hit  pnctice  waa  cwi 
ssosu  oUtaere  if  pri.  The  uthi^  msthod  ia  tlut  of  taking  the  entire 
trpreua/M  fivsn  aome  model  in  Nature,  (not.  of  conrse,  a sitter  fee 
ibir  p\rtnut,  om  eoascious  that  Um  Haialvr  is  " taking  notes,')  by 


timler  ” outline.”  pivett  some  elementary  acquaintance  OfComjo. 
with  the  forms  of  olijccts.  \ selection  from  tfinse  forms  ^ion. 
for  the  purpose  either  of  Painting  hit(ory,  portrait,  or 
lartfUeape,  is  to  be  made  by  the  composer. 

For  hUiorical  subjects  a constant  study  of  the  an- 
tique. and  familiar  acquaintance  with  the  beat  cn^ravinga 
afler  the  jfreat  masters  of  (he  Roman  School,  will  have 
prepared  the  student,  when  he  comes  to  view  hia  model 
in  Nature,  for  rejecting  all  that  is  unessential*  os  well 


careful  and  pmfound  examinatiob  of  the  habits  and  emoticms  of  the 
individual  su  nrpresentrd.  Arcunlmg  to  this  latter  nivthud,  many  of 
the  gvsiures  may  be  ungrscrful  and  somrtiiuss  may  nut  be  absolutely 
iWTrsoary  to  the  acti>m  miuired ; but  Uiat  the  cxpremuin  b (rue  to 
Nature  cannot  be  dnpiitcii,  nor  is  it  possible,  if  grandeur  and  sym- 
metry of  form  be  supersdikHl,  (and  its  application  be  apprnpnata  to 
the  subject,)  to  avoid  admiratiun  of  its  originaltty.  Trus  appears 
to  have  been  the  praclicsi  of  M.  Angelo.  Otnr  own  great  moral 
Pointer,  HogattK,  did  tlvis;  but  without  the  grami  sujwraddiliun 
which  indeed  his  style  did  not  admit  nf.  Fur  a com|iar)fcOD  of 
RufTscllcwith  M.  Angrlo,  see  Keynuhls,  M'entr,  vol.  i.  p.  128  ; Dpir, 
Levtirrra.n.  4 1—52 } and  Fuseli  fnuatm. 

The  eflicicory  of  the  latter  of  the  aUwe  methods  we  could  illua. 
tmte  by  one  or  two  familiar  coses  within  our  knowledge.  A dead 
sutiyect  lay  upon  a talde  as  a model  for  sumt!  academic  sludenta. 
Tile  queslum  was  how  lu  dispose  it  ia  the  best  manner  fur  drawing 
friKD  It  as  the  study  of  a Kfrless  h^tre.  Many  attempts  were  nuidu 
un«rcvsafuHv.  At  length  one  at  the  number  proposed  the  inge- 
nious {dan  of  Mting  it  foil  frum  the  table,  lliu  waa  dune ; it  was 
suRi  red  to  foil  on  Um;  grumtd,  whetv  frocn  the  various  action  of  the 
law  of  gravitatiun  on  nil  tts  ]>ai1s  it  immvihtUely  assumed  a striking 
luula  natural  atlitudr-  (Art.  264.)  AtiUlla-r  caiw  bajifienrd  to  a 
very  able  Kiiglish  artist  isuw  living.  Hu  was  rmployiHl,  while  at 
Rflcn«  pursuing  in  catlier  bfe  his  prufosaiunal  itudins  tu  ).«int  a pic- 
ture from  the  hufsen  h*  tliry  pnqarvd  lo  start  on  the  f’otso.  He 
accurdinp^y  tuok  his  station  uu  (he  muniing  of  the  race  at  the  most 
coiivecieul  point  of  view  whwh  liis  paliuii  had  taken  care  to  ptavule 
him  ; and  uuiing  the  intcrral  uf  some  inimttea  jwvvivui  to  the  start 
be  had  time  tu  slU  tch  ihehotM-s  (ugviher  with  the  men  hoklitig  them, 
lu  fn>ut  uf  them  was  the  c«irtl  »rn>M  the  street  to  resftaui  the 
aoirrals  until  the  signal  should  be  given.  He  hud  just  finished  a 
preliminary  sketch  when  tlie  signal  wo*  mode,  the  curd  removed, 
the  race  l>egi-n:  and  he  had  oiqiorTunily  fur  a few  tecoads  to  watch  the 
action  of  llw  sn  mala  at  tlw  tnuineni  of  being  luosi-  frum  the  miK 
trul  of  (he  men  who  held  them.  Here  was  (he  s]  trit  and  fire  «f 
natural  action.  He  walcHeil  and  sketched  rapidly,  while  tlie  fiist 
impreasioii  was  vrt  frcali  in  his  immediate  thoughts,  (lie  pluy  ^ ihe 
limbs,  head,  neeV  cheat,  Ac.  AflerwsnU  in  his  studio  sitting  down 
to  compow  the  picture,  he  found  lus  wcond  sketch  for  rxctxd  his 
first;  and  ha  selected  from  it,  consequeally,  the  best  part  uf  hit 
compositioii.  Uis  etnpinyrr,  a gentleman  of  Ustu  and  dncrrnmenl, 
thoii^  Well  taliified  srith  the  finwhed  work,  requested  tu  see  the 
drawing  in  questicn  : and  preferred  it  to  the  finished  picture.  The 
rriater  of  this  anecdote,  ia  the  enthusiasm  of  hia  pu'turial  reorunia- 
cences  of  Italy,  always  winds  up  with  an  axiom,  that  •*  the  less  okao 
has  to  do  with  Ihe  placing  of  (lod’s  creatures  the  better.  ^Vhile  the 
horses  remained  under  the  coutrul  <if  art  and  of  human  manage- 
tnent  they  exhibited  no  striking  expresaioo  ; but  the  moment  they 
got  loose  their  natural  character  u|i]ieared.* 

* It  is  Offnarked  uf  Raffoelle,  (confessedly  the  greatest  mnolrr  i4 
expfejBhm  yet  known,)  that  he  always  has  cuntrived  to  render  him- 
self iolelUgible  by  means  fi*w  and  simple,  to  pteferenev  to  such  a 
mstbud  as  would  rxerrne  the  ingenuity  uf  hia  s[^ator  to  discover 
his  meaning.  It  is  in  this  resjwct  that  we  thiuk  ho  differs  most 
Croa  hh  stu^wndoui  rival,  aivd  we  may  add  iustructur,  M.  Angefo ; 
whoee  compMttioos  are  of  that  high,  phUovuphical,  Findaric,  Dan- 
tcaque  deweripSien  which  oddresam  and  raptiratea  clwvfiy  tlie  pro- 
fouM  thiokee,  Ihe  learned,  the  pnginal  Dhserrer.  If  a profewunal 
chsir  was  eetaUished  id  1373,  at  ilurvncv,  fur  the  rxpreta  pur|Risw 
of  explaining  the  Commetlta  nsily  fifty -twu  years  altcrlbe  death 
of  Daotej  we  nved  not  wonder  that  now,  lo  the  XlXth  century, 
(wo  hundred  and  sixty^eren  years  afrer  the  death  of  llw  Painter  u( 
oam  of  the  nohlcst  yet  moet  mjwrriuue  flights  of  imaginaliuu  lh«t 
errr  wa»coocei»ed,na»nely,  the  »•  Histury  of  Man  from  hisCrraiiun 
to  the  Final  Judgment, '*  on  the  ceiling  aud  walls  of  the  Ca^eba 
Ssstma:  some  previous  imttaJtoa  shsiubl  be  drairabic  tut  the  spec- 
latuT  in  order  to  his  undivided  ttijoymenl  of  the  daring  sublimity 
uf  Michael  Angelo.  The  comp^itiims,  certainly,  uf  KafTaello 
rr^ne  lew  the  aid  of  comment,  if  indeed  they  require  any  cammenl. 
They  puiMa  a kind  of  HomerK  simplicity  calculated  to  enduev  till 
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all  that  n irreWvam  or  injurious  to  hi»  comiH»!Hiii«n. 
Wiv— ^ lie  will  prcscne  aiiupUciiy  an«i  vntfy.  He  will  p;ro(ip 
Ilia  figures  vnth  a view  chitfly  lo  the  «»ory  ol'  wliich  he 
ia  lo  make  a picluhal  version.*  Faithful  lo  this  prin- 
ciple, he  will  not  acniple  at  oceasiciiial  rcfMMilioit  of  the 
lines  and  contours  whether  of  drapery,  of  limbs,  or  fea- 
tures, where  the  iuUmsiiy  of  the  one  scmimciit  ex- 
('mty  wa*  pressed  demands  uniformity  of  eiprcswion  t He  will 
rri>.  and  riisiin|rnish,  however,  in  his  repetitions  lietwcen  simi* 
r5ir*c^'icf  aaineness.  He  will  not  tolerate  insipidity. 

yarHif  is  often  us  esscMilial  to  a com^iosition  as 
unity.  A contrast  will  lie  shown  of  wa\inff  or  curved 
iineswiihotheniatrai^ht  or  less  curvrxl.  (Art.  :263. 264.) 
The  motions  and  posture  of  the  limbs  will  vary 
with  the  clinracier  of  their  owner.J  Feebleness  will  be 

Piietry,  and  Haintini;,  and  Sctilplnre  shall  he  no  mtms.  It  w m4iRt 
Own  p^hatdr.  al«o,  that  ihe  srV4t  snilptil*  (slenta  holh  of  Raffoelle 
and  of  lait  etpi'rully  of  the  loiter,  eontribuled  mainly  lo 

llwir  Mrtonwhiuif  facility  amt  id  dejactioK  any  ptwitiuu  ot 

n-jimentoiioD  itBo^nabW  of  the  bumaa  CartuOfis 

aitppiv  adinirahlr  iirrctwn  fur  the  taiMlrllitt. 

* 'lb*  We  Mr.  Northride  (frhiwe  name,  we  rei^rrt  lo  mt.  may 
DOW  l«  oiUlvd  to  our  shurt  obituary  (see  PiisriKo,  p 49^)  of 
Knalish  wwlhie*  id  Art)  b*»  wnm*  tm-  applicable  remorka  in  lua 
of  TiUom.  coacvrniii^  the  Rimwui  Sch-jol.  He  oboervw  that  iU 
amaieurt  aod  |wlrun«  am>'n^  wltuoi  the  ancient  tavte  pre^miaaled 
oou^ht  only  h>r  the  lomt  herweal  aubjccta : and  tlweifoTe  the  chief 
eadeavour  of  the  Ramon  ottiit  was  to  make  Ihtofi^  with  t}«r 
}XM«ihte  fimplirity.  **  It  w,*‘  adds  the  reaernbie  onthnr  in  onutber 
(vol.  i.  p-  387.)  •*  the  IrU  of  jjenius.  or  goi»d  iwhw,  lo  pror* 
wdh  !miw  few  fl^Mires  it  if  olile  to  trU  the  aluiy.  And  1 shuiild  tpve 
it  lu  my  advice  to  atodeota  tn  the  Art,  always  lo  aimpier  Iht-ir  hiw 
luncal  dewii^s  WTth  at  few  ft^ret  at  pmaihie,  admitting  that  their 
tuhjert  l<v  fully  eic]dainc<l ; and  alto  that  tlwir  fiK^iret  alxwM  ho 
iat|;e  in  proputlum  lo  the  nue  of  thetr  couvom.  The  rvam>n  is.  that 
it  Will  U'tter  enable  llwin  to  maider  the  Rmtiird  dtliieuint<k  and  dt%« 

I l.iy  (he  hicbeal  rvfianDriita  of  the  Art  which  are  m.tol  avtnn^diy 
ram|>nard  in  the  human  6pire.  An  experimental  lessira  of  nuist 
iiwfid  tendency  would  h«  to  tell  the  ati*ry  cron  with  uue  wdilory 
figure,  alter  the  example  of  Michael  .Angela,  if  il  be  withiu  th« 
hotiadf  of  proluihilily,  or  at  Uuut  with  auch  on  iotenlioti  iu  tlie 
mind.  This  mrthoil  wmild  oblige  tlw  oludeut  to  gi««  the  Hgure  IIm 
inokt  dectdnt  nmtour,  with  of  (unn  and  drawing.  ei«ergy  of 

rxpres«ion.  and  erety  chararteriatie  mark  which  may  >w  r**quired 
toward*  iln  « Kp'-aaatUin.  It  nm*t  force  him  lo  apply  to  th.xie  t.uii{^ 
only  fur  ossift^nc*  which  utv  of  esfenhal  im^witoarv  to  hi*  wvrk, 
and  will  po.ee  at  the  aome  time  how  neevaary  il  t»  hi  k ep  char  of 
all  impw^i  ent  and  trivial  mutter,  such  as  miglit  confuse  am!  per* 
jik-x  the  sutiied,  ur  lend  the  spectator  to  miuake  it  for  what  was 
not  designeu.  aimI  deevire  him  lulti  a wrung  rmiclusioo.  An  hi*> 
luncai  picturv.  tike  an  enigma  or  riddle,  should  have  thin  i«ro|iwty, 
tlkat  if  un  vivuiug  it  the  s(H'ciiic  subjecl  in  ont  made  determinate,  at 
I>-e«l  it  should  aol  Iw  frumd  to  answer  to  w>methiug  else-'* 

I M \ngeio  is  unmalled  fur  preserving  unity  m his  flgimw  If 
all  the  binbs,  and  muerles,  and  featura,  that  ore  avatUlde  in  hit 
6giire  are  «uinetimeacallesl  into  action,  they  ore  olL  however,  always 
dim-ted  lo  owe  action,  always  Cojlhful  to  one  combined  inoveinent. 

I There  ore  maity  wnekf  uf  the  early  Geemon  and  Flemish  master*, 
such  05  Dutrr,  the  V«o  Eycks,  &c-  which  ore  excellent  mmlels  of 
eseiy  varieiy  ufexpitmion.  The  ftgtiie*  and  forms  throughout  ore 
evidently  faithfid  tnuiscnpis  fmm  Nature  and  may  K’  relied  u|ion. 
Give  them  Nimmclry,  colour,  chiaroscum,  and  other  of 

gwitd  PiUDtiQg,  and  they  mttxt  be  found  on  tnexhauslilde  ticosunr 
fn<m  which  future  Kaflseile*  may  bonvw  without  scruple  and  with, 
out  blame.  AimI  aldurngh  in  expressiua,  |iarticular]y  of  the  cuita* 
tetuuice,  there  «r«  natkiual  pecuiisritief  which  shotdd  be  avoided  ; 
yet  there  will  be  seen  in  such  works  m w<*  alludo  to,  much  of  the 
grwnil  gviverol  human  rhomeb-r  oiwl  of  that  uniTcrwal  dialect,  (so  to 
ex|irtf*s  it,)  the  ^woper  dialect  of  a Painter.  nmimi>o  to  all  natioat, 
Respecting  the  vanetk**  uf  indiTulual  character  in  Hlsturirul  Paint- 
ijig.  It  IN  recuinniemltsl  by  Meiigs  in  his  c)ta|rfer  drift  Compot‘2ioH', 
that  the  uiKlent  should  coiiBnr  his  oc>pii*tntance  with  the  atury  uf 
tils  vnhywrt  only  to  some  chmee  |iassag«w  in  a favuimU  llislurian : 
Init  that  he  shuuld  olilotn  every  cirvuinslaucv,  by  rv'iciing  or  other- 
wise. tluU  he  can  p<i*vjbly  culled  ; as  well  uf  the  persotiogirs  in  his 
pveturv.  as  uf  hu  hero,  in  urdw  to  represent  tlv-m  odeitiately,  or  (tu 
use  our  owB  term)  mdiriJottine  tWin  Oprrt  di  Mvngs,  vol.  i.  u. 
2tJrj 


cmilraMcti  wiib  »(rcnp:th ; n(re  with  youth;  childhood  Of  Com j/a 
with  maiiliuori  ; fcmtniiic  delicacy  with  manly  vigour.  whoo. 
Tile  rorietic*  likewise  of  passion  and  of  sentiment*  nrt 


* Notwiihstondiag  the  ridicule  which  some  (who  only  write  or 
(oik  of,  and  do  not  attempt  tlie  orta  of  desiga)  have  artochmi  lo 
treatisvv  lot  representing  the  vaiietiet  of  human  rmuiion,  and  stltu 
have  termed  them  **  rrreipt  bu>.ks  fur  the  piuaions,'*  th**re  ronnot  tw 
ouy  duulit  that  such  studies  ore  anarnmicoaly,  oa  well  as  in  «>vne 
•tnall  degree  inetaphyionslly,  important  tv  every  artist  tlial  rlaimsto 
he  sujtertor  to  a bou«“]ttinter,  and  to  I e a ntudent  in  the  school 
aotcnste<l  tuTure.  I he  Work  of  Lor  Brun  has  been  censured  l^y 
>V usekehiLOon  as  puetravtog  with  a ini/st  outrageous  pencil  the 
aSectuins.  and  the  bnet  of  : aud  as  Wing  then  fnrw  likely  to 

mivtead  arttatt,  and  young  artist*  more  especially,  into  cx'reme*; 
insteail  of  drawing  their  atteniiun  to  those  rtelirair  gTsdatioQs  of 
expmniMi  which  diunnguioh  every  work  of  geniuo.  Sevi-ivly  just 
as  this  censitra  w.  llvere  is  no  drawing,  al  the  some  time,  that  lu  this 
«y«tevn  of  Le  Brno  many  able  artist*  hare  )>et.n  indebted  for 
elementary  kmiwletlge  If  he  was  nut  itifillible.  he  wa«  at  all 
events  a very  hottest  inetruetor.  and  ncmplifWi  irt  his  own  works 
hit  own  {(fecepts  In  ihcHie  work*  we  certainly  see  nothing  nf  the 
siibbme.  Hut  he  drtigned  with  [wrfret  carrectnem,  and  understood 
completely  all  that  mechanism  could  eltert.  Keoides.  in  a pojailar 
trestue.  tne  utmost  that  can  he  done  seem*  to  cuiikimI  m tnorkiug 
distinctly  the  strunger  and  more  vchrmmt  signs  of  etnutiun,  an>l 
contrasting  them  w'lh  the  peaceful  state  Intermediate  shade*  uf  ex- 
preosioii  may  be  left  to  the  ripening  judgment  and  future  experience 
of  the  young  obH.Tv«r.  The  Kosays  of  Sir  Chnrlw*  Bell  on  .Ittoiomy 
of  £j>pre*tu.e.  lu  which  we  have  tiefore  olhKled,  nr*  replete  wiln 
admiratdy  hukl  and  (tointed  examples.  Ctam|wr,  in  tlie  Work  vre  have 
cuutecL,  C.krt.222«)  has  an  mgeniuus  Leefurv  on  the  tulijecl.  **The 
nnt  thing  rv<piisite.'*savshe.  is  toacijuire  an  accurate  knowledge 
of  tW  form  uf  the  ski-letcm,  and  jurtiruUr'.y  of  the  cranium: 
the  second  to  W well  ncvpiainted  with  the  (inndi]i«l  mneeW  uf  the 
face  and  their  action  : tbmlly,  to  trace  the  nrrv,*  in  tlwir  dimiuaa 
aud  ronnectiona  wiih  thr'«  museW*  An  oppressed,  sorrowful,  ot 
melnjicboly  person,  lets  his  hrod  sink  downwards,  or  he  *u{>pui1x  it 
with  his  hand.  Therii>ii|H»»w  is  no  lunger  mamtained  by  the  rn'iscles 
of  the  nerk  i that  is.  the  niTve*  iwlunging  lu  thiwe  tiniscle*  arw 
rrmlered  inert,  A lively,  ruiilenird  laugher,  on  the  other  baud, 
raioes  hi*  heul.  and  hi*  bfeavt  is  agitatdl  ” p.  Iv8,  129. 

Lavater,  in  hi*  Treatise  on  Pictorul  Anatumy  deiltralol  to  F itsrU. 
tnrutkins  the  system  uf  Hanlon  tiy  whieh  the  different  slaU-s  of 
mmd  tu  W rcpr«  wcteil  are  divitloil  into  four  clonn tlur  (rnJH|uil, 
the  agrevwble.  the  si>-rrs<w'>il,  the  violent.  He  thinks  this  divisiuti 
tuore  ph:Uwi>]>}iical  titan  tltal  uf  Walvlet  iu  hi*  Puem  oil  the  subject ; 
but  rrganU  the  Utter  a*  miwe  prarliciU.  Watelet  has  six  iirioci|iai 
rU«*es.  1.  Stfvro'V.  or  )*aia  of  mind.  2.  Joy.  3.  Pain  by  loeldy 
sufft-nng.  4 IMcetiim.  pr> '^ration,  or  imhccility,  mental  and  bodily. 
5.  Encrgr.ntental  and  Imdily.  0.  Prisaliunofa  gu>alor  of  a pleasur*. 
\Ye  wnit  the  siilubvisiun*,  which  the  reader  will  not  iind  much  difi> 
Cutty  ti)  mt|i|ily,  and  proceed  at  once  to  keep  our  peiMni*ie  (Art.  232) 
uf  enmneratiiig  those  muscles  of  the  cuuntenanc*  wtueb  relate  mure 
especially  to  rjTrrminis.  For  this  purpoiMi  we  will  *u|fio««  th* 
student  to  W preparvd,  according  to  our  inggeition  in  .\rt.  257, 
(note  2.'!  with  an  nutline,  or  Painting  of  the  fore  port  of  the  human 
• skull,  ile  will  lirgin  with  thoo#  muscles  that  he  deejiwvt,  and  so 
prucced  to  tile  exUvaol  layer  nearest  tlie  skin.  1 . Tlw  &MVi««rui 
(so  called  from  its  promiuvnee  in  (be  act  uf  bluwing  the  a 

cirrutsr  trumpet)  will  evFetid  from  the  root  of  the  curoooid  prunr** 
of  the  lower  jaw,  and  thence  along  the  alveolar  processes  uf  Wth 
jaws,  as  for  forward  os  the  dentes  canml:  lu  W inoerted  into  tiie 
angle  of  the  mouth,  which  il  draw*  backwards  and  outwanla,  or  cuu- 
trad*  its  cavity  by  pressing  the  cheek  inwards.  Its  adiuo  1*  to 
aasi»t  thu  tongue  iu  cullocating  food  between  the  teeth  fur  nwstica* 
tiua ; also  in  blowing,  to  firm,  by  its  dilsliuB,  a large  o{Ace  fur 
conlainiiig  air  ; in  order  aflerwarvlk,  by  iU  coutractiuB.  to  presa  or 
ftirce  out  from  the  bps  the  f]uontity  uf  breath  so  colIrctevL  Fur  the 
air  in  blowing  b not  coll^lrd  in  the  throat,  hut  in  the  reoervutr 
of  the  mouth  o»  ju^  described.  Oa  tlie  lucriuotiir  lies  a small 
poiiioit  of  fat,  which  fillt  up  the  deep  t|«ce  in  the  cheek.  When 
(hit  fat  is  mlurcd  by  sickiveM,  the  cheek  take*  a hollow  (uvm, 
and  the  action  uf  tht  stroug ‘musciw  above  breomee  iwro  pnw 
liiment.  2.  The  t-m/ions/irwe  have  alnsady  mentionwd.  ( Art.  u2  ) 
3.  Tlte  iwwMfter.  (li$d.)  4.  The  ferotur  osewri  vd  lobii  iafetiuri* 
ortM**  frurn  the  lateral  incistie  of  the  luwer  jaw  lo  be  lueertnl  into 
Ibe  under  iip;  and  is  called  ttprrimo,  from  it*  throwing  up  the 
under  bp  with  a coolcmptuou*  ex^wuesinru  6.  The  depreuor  io6n 
OMpenwrij  oinyoe  waii  ariee*  from  the  alveoli  of  the  incisors  uf  the 
upper  jaw,  sad  frota  llw  root  of  the  eamoe  tooth  to  b«  ineerted  into 
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Paiaiing.  capable  of  most  interesting  contrast.  But.  thirdly, 
bcvideK  unity  and  variety,  Jitntta  will  be  maintained : 


iks  up^  lip,«(kl  root  of  the  ala  noai  or  nostril,  and  Jrawa  the  u,’pcr 
lip  aoQ  tha  noatril  dewnwarda.  6<  Tlw  dr^reuor  iaM 
(irom  ita  Mjuan  form  called  quadralua  meoti)  ariaea  Cri>na  the  vide 
of  iIm  lower  jaw,  to  be  ioierted  iota  the  edi;e  of  the  under  lip, 
which  it  puUi  (Utwowarda.  It  eorm  the  muaci*  No-  4.  7.  The 
de^rttnr  tmguli  orit  (called  trtamgmlarit  from  it«  ahape)  ariws  fruin 
the  haws  of  the  lower  jaw,  to  be  iawrted  into  the  angle  of  the  mouth 
which  it  depevaaea.  It  p^ly  covert  tho  Uat-toentioned  muicle.  8. 
The  kvator  ant  artam  oo  the  upper  jaw,  between  the  root  of 

tho  fuit  molar  tooth  and  the  foramen  lafnuirbilare,  to  tw  inMsrtcd 
into  the  angle  of  the  mouth,  which  it  dmws  tipvarda  It  jurllv  cuvera 
the  bucdiia^r.  9.  The  (major  aud  minor ) arise  frotn  the 

tygematic  proctaeea  of  the  ebtek  bow,  to  be  imcrtetl  into  the  angle 
01  the  mouth.  They  draw  tin  ororr  the  mouth  oikI  upper  lip  oh. 
li({ucly  upwards  atnl  outwards.  I1wy  almost  cover  the  lavt>nH-afioiwd 
nrnsclt.  10.  The /reo/er  fniii  rrprrioru  propriw*.  From  the  external 
orbiter  process  of  the  upper  jaw  immediately  abors  the  foremen  in* 
fmorlntare,  to  be  insrrted  into  the  upper  bp,  which  it  is  emptojed 
exclusively  in  rataing,  as  its  name  ptoiwlus  iniplirt.  li.  i>ra/er 
hJtii  ««prW«r<«  o/wfnr  eari  arises  from  the  superior  nasal  and  orbiter 
lirucfsuw  of  the  u)>twr  Jaw  to  be  inseiiitd  into  Uiv  outer  part  of  the 
nostril  and  upper  lip.  It  reisrs  the  up^wr  lip  and  dilates  tbs  nostrit 

12.  OrAtew/orw,  a stibiQcler  tousele,  or  series  of  circular  fibres, 
forming  great  part  of  the  fleshy  substance  of  the  lipa.  It  closes 
the  mouth,  and  is  in  direct  op|xisitiu«i  to  the  surrounding  muscles, 
for  all  Die  levators  and  depressors  of  the  Mps  are  opponents  and 
antagonists  to  these  circular  fibre*  11m  growth  and  tonoatinn  of 
which  is  supplied  duetly  fium  Ihu  miisclrs  inserted  into  tlw  bps. 

13.  llie  rcHwpfTsior  mom#,  oriaing  from  the  outer  {lart  of  tns 
nostril  and  adjacent  part  of  the  up]>«r  jaw,  to  b*  insertsil  into  Iho 
lower  |*rt  of  tM  us  nasi  and  nasal  prcKwss  of  the  upper  jaw.  Its 
office  IS  to  clow  or  comprew  the  nuslril  by  drawing  it  towards  tbs 
ae]4ura  nusi.  Or  in  junction  with  the  lower  Aturs  of  the  fron- 
talis, (Art.  239.)  not  yet  dcscnbvd,  it  puUs  the  nostril  outwards.  It 
also  romigote*  the  doss. 

Tlis  atiuve-named  rmiacles  relate  entirely  to  the  nose  and  moutlu 
The  remainihg  three  conerm  tia’  ^eltd*,  eyihrowH,  aud  forehead. 
Previous  to  ile)  icling  them,  eoch  of  the  eyoballs  may  he  now  pre- 
sented in  its  orbit  or  socket.  14.  IIm  comgtdor  •vprrciiu,  a 
transverse  slip  of  muide  lliat  kails  the  eyebrows,  lias  a flnhy  origin 
from  the  internal  angular  proce«a  of  the  os  fronlia.  It  is  to  be 
inscrtnl  inta  that  inCirior  fleshy  part  of  the  frontalis,  which  furms 
the  skin  tinder  the  eyebrow.  It  {mUs  tlown  the  eyebrows  and  skin 
of  the  forehead,  and  (ruduevs  vertiesd  wrinkles.  I b.  The  ai4ir«/env 
atiHos  from  Hie  uitrrnal  angular  iinxeM  of  the  o« 
frootis,  (ruen  whence  its  fibres  spread  round  the  orbit,  ami  cover 
firvt  the  up{>er  and  then  the  lower  ey  elid,  with  Ute  bony  edges  of 
orbit.  *^l'herv  is,’*  obsorres  Sir  C.  Bell,  **  a Utile  tendon  in  tho 
inner  angle  of  the  eye,  wliich  may  1m  considsrvil  aa  the  fised  |>oiat 
for  this  musdv,  both  utigio  and  mwrt^on.  Sum  anatuenists  dr- 
scribe  it  as  two  semictratlar  muscle*.’'  It  closes  the  eye  by  bring* 
ing  down  the  uimer  lid  and  lifUug  the  tiwer.  It  also  romprvsM.'S 
the  eyeball  and  lochrycnal  gland.  16.  The  occiM/n  fmUaiit  has 
ill  origin  from  the  occiput  from  whence  it  ■ptvwis  in  a (endinous 
fascia  (Art.  S.‘i9)  ovvt  the  crown  of  live  head,  forming  tlie  scalp, 
hot  again  becomes  muKubu  on  the  lower  {Kut  of  the  furehrad  and 
on  the  brows,  till  its  ioKrrtiua  into  the  skin  under  the  cyrhrowR,  and 
also  into  the  ioti^al  angular  process  of  the  frontal  bone  in  the 
iuner  angle  of  thw  rye.  while  ojuithrr  slip  pusses  down  over  llie 
nose.  It  ]nillsth«  skm  of  the  head  backward*,  raise*  thceycbiowi, 
aod  corrugates  the  skin  of  tbs  fvrrhead.  **  InikTprmlram  of  its 
action,  the  mere  fli«hineas  of  this  inuorle  gives  character.  Tna  brow 
of  Iterrulos  wauts  tht  elrvatiou  aud  form  of  intelligence ; but 
there  will  be  observed  a fleshy  ftilnn*  on  the  brow  simI  aroui^  the 
eye*.  Tins  conveys  an  idea  of  dull  brutal  strength.*’  Anat,  «/  EJ‘ 
presfioM,  p.  56.  >or  some  of  the  more  remarkable  of  the  abn  e 
named  musclee,  see  plate  ix.  Having  now  ^ic  orer  thorn  regions 
of  the  oyea,  nose,  aad  li(w,  in  whKh,  as  has  been  Indy  said,  lies  tho 
foeua  of  exprosHon,  w«  will  sext  [itocced  to  describe  os  succiuctly  os 
we  are  able,  with  the  OMUtance  of  the  Works  w«  have  quoted,  lume  of 
the  more  remarkable  ex|>mMona  indKaloti  by  Ihamorenwiit  of  these 
facial  rmieeies.  In  a tranquil  aud  unmflleil  stale  of  the  enuatenance, 
the  muscle*  No.  14, 15,  16,  are  uoneil,etul  counterect  each  utlicr. 
When  the  eye  is  shut  gently,  o«  during  sleep,  only  tho  upy«r  eyelid 
movet.  The  eye  b u|«ned  abo  only  by  an  atWhriHnit  from  No. 
15  to  the  margin  of  the  upper  cyelul.  It  is  by  the  octioa.  sjrs 
Camper  *pi.  132.)  of  the  aeveath  pair  of  nerres  that  we  btign, 
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namoly,  a careful  aUentiun  to  the  probabilities  of  the  OfCompt^ 
stor^'.  To  this  effect,  appropriate  dress,  decoration,  or  ««»«<»• 


blmh,  or  look  pole.  Ibe  miisclr*  No.  6,  9, 10, 1 1 rvw  tho  mouth, 
fill  the  cbeuk,  and  exprvws  cbeerfubieas.  No.  13,  bowrver,  ta  an 
antagonist  to  these.  **  In  all  the  eahilaruting  emotimis  the  cyebruws, 
the  eyelids,  the  nostril,  the  angle  of  the  mouth  are  reined.  In  the 
depreioing  ]>oKsion  all  thb  is  reversed,  the  bruw  is  ckiiuWl,  the  noeo 
peculiarly  lurched,  aud  the  angle  of  tho  inoulli  d*-pn9s«L  The 
parts  of  the  human  face  must  inovaUe  aud  roost  exjiressivu  are 
the  inner  extremity  of  the  eyebrow  and  the  ungUi  uf  the  miuilh,  and 
theso  are  the  }ku1s  which  id  brutes  Iiave  the  Wart  expreuiou.  In 
these  featiwes,  therefore,  we  expect  to  And  (he  muscles  of  evpre^ 
ri»D  peculiar  to  roan.  Rcll’s  of  No.  14  is 

the  must  rcmarlubW  of  peculiarly  lumiau  muscles.  It  knits 
the  eyvbri>v*  with  a meaning  that  trreviitibly  cuavv^s  the  i.le*  uf 
mind  and  sentiment.  Rage  n iiulicatrd  by  NcintiilAtMu  of  the  eyes, 
and  hy  the  snarling  minelcs,  No.  10,  11,  exposin}^  the  canine  teeth. 
(See  Ji'ueun'irie,  pUte  V.  for  an  excellent  examine  m the  Wulvenae.) 
This  exprcKsiuit  by  itself  would  show  brutal  rnge,  hut  assisted  l>y 
Nu.  1-1  (he  apjK'arauces  of  hura.in  thought  and  emothm  are  sujier- 
added.  Agiun,  to  imlScate  mere  auiroalor  liudily  p*ui,  let  No.  12 
half  cioae  the  lips,  which  are  at  live  some  time  inflated.  But  join 
to  this  the  action  uf  No.  6 and  7 (particularly  of  the  latter,  whiim  i* 
peeidtar  to  njin)  and  an  cfluct  is  shown  of  mare  thou  mere  bodily 
suffering,  la  this  expresrion,  of  course,  the  acilun  of  Nu.  14  and 
16  wrill  combine.  The  exptvssioij  of  laughter  is  pn>dured  by  the 
Telax.rtion  ofNo.  12,  and  cousooucDtljr  th*  pre|wn(WTaneo  of  Ui* 
Hevnting  museW*  No.S,  9,  10,11.  There  u a seeming  resem* 
blaorc  between  the  acliou  uf  nunck*  ill  laughter  aiul  in  wetqiiiig, 
Of  mete  hudily  t^in,  but  the  character  uf  tho  ^eskaod  lip*  prrseiita 
a striking  difference.  No.  12  in  a smile  ix  merely  lelaxud,  wiiereas 
in  nngvr  and  in  pain  it  » fordLly  drawn  hy  the  other  muscles.  In 
violent  laughter,  No.  9,  and  tlic  other  elevatiag  muscles,  atv  yet 
more  cxciteil,  and  No.  12  yet  mote  rolaxed.  lo  routenipl,  |^de, 
suspicion,  jeaioiuiy,  No.  12  combines  with  No.  4 and  7 to  anro  (he 
Iqsi  aud  definru  the  angle  of  the  moutlk  The  lips  are  drawn  huri« 
aoeSaWy  with  a luMer  vxiUt-ssion,  which  just  diadows  the  t«srth. 
In  grief,  Nu.  7 aiol  14  (th«  furmor  by'deptwsaing  the  angle  of  Ute 
moulK  tho  latter  by  th*  u{qier  iiivcniuii  i>f  the  eyelwuw)  combine  tu 
show  a deject*-*!  and  subdu^  state  of  the  mind.  lo  short, the  angla 
of  tile  mouUi  and  tlie  inib  r extivmily  of  the  syelrow  (Wsluivs  must 
indicatn'e  of  human  exprexsion)  are  the  roust  mevablc  parts  of  the 
face,  and  at  these  point*  lh«  facial  rousclex  may  be  said  to  be  coo- 
ceutreted.  In  languor,  {aiotneviH  or  soimw,  the  mMicW  No.  7 U 
often  accompanied  by  the  actinu  of  No.  14.  ami  tho  latter  comliat*d 
yet  furthff  with  tbu  action  of  lb*  central  fibres  of  No.  16.  In  this 
expression  the  dvprrsiioii  must  be  slight,  nut  viideut,  for  No.  7 
cannot  act  strongly  wilhmit  the  cunbinolion  uf  tlie  kiqwibus  No.  4, 
which  would  ramjilelely  spoil  ojhI  change  the  expression.  In  the 
languor  of  mrkness.  when  suRkring  is  n^  extreme,  the  nosIriU  arn 
deprrM**!.  Bn(  an  nceaHioaol  pang  diUtai  Ibeni,  (l^  means  uf  No. 
II,)  muses  piashiug  of  (lie  teeth,  (by  Ni).2  and  3,)  wiikos  tire  lips, 
(by  No.  G.  19.  II,)  nisirs  the  eyeiruw,  (by  No.  16,)  fins  tho  eye, 
and  gt>  as  ft  swidlc*!  flush  to  tliu  wliole  counteuonce.  In  fear,  tho 
expression  of  the  human  subject  is,  as  of  vtlicr  auioMils,  without 
dignity,  llie  eyeball  isiouch  exposed,  the  eyebrows  elevated  lo  the 
titTDoat,  the  brvalhing  irregular,  and,  os  U were,  by  goaps,  or  sus- 
ywiuled,  the  tsostrd  inflated:  to  which  syropturoi  add  the  ruuvuluv* 
opening  of  (lie  naouth.  exhibiting  partially  th*  teeth  aim!  the  toiigu* 
togi'thcr  w ith  the  dropping  of  the  jaw  aud  hollowocss  of  the  cheek. 
For  an  attempt,  on  a very  small  scale,  to  exemplify  some  vanrtiec 
of  ex^cession,  >c«  plal*  ix.  The  eighth  pair  of  nerves,  obsrnM 
Com^^wr,  or  the  kw  pathetics  aflvet  the  system  iu  omotious  of 
surprisr,  uf  love,  aiwl  in  IIm  approach  of  disswlution.  In  dying,  ho 
cuntinues,  the  vyes  ore  drawn  towards  each  other,  because  the 
power  of  lh*  will  reasea,  and  the  muaeWf  only  set  in  eonaeqaenca 
uf  the  fi-eMo  remains  uf  lifo  yvt  seated  in  them.  The  eighth  pair, 
or  greater  pathetic,  cominiinicalr*  with  tbs  throat,  breast,  abdomtn, 
and  hy  the  iutrrco^al  muscle,  with  the  twrvei  of  the  arm*  and  leg*. 
1*.  132. 

It  might  not  be  difficult  to  pursue  at  greater  length  an  abridged 
view  of  the  effiKls  uf  emotba  and  of  nervous  excit^mt  upon  tha 
neck,  the  trunk,  and  the  limba.  But  we  must  here  eoaclude  this 
IwsDcb  uf  stady,  that  we  may  luve  space  for  pointing  to  other* 
equally  iodispvn^le  to  the  student,  mnawkiiig  only  ott  the  itn]xir- 
tsuev  of  hk  giving  jteculiar  adenlion  in  his  figuTiM  to  the  action  of 
their  hauda  It  1^  been  observed  of  the  ceWbratetl  Cenacolo” 
hy  Lpuiu  da  Viod.  of  which  au  eiccUrnl  copy  is  iveeervTil  in  lh« 
Huyol  Academy,  that  were  the  hvuls  m that  Paiutii^  entirety  hidden, 
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equipage,  aiid  obsen'tnee  of  costume  in  general  will 
r— cmiiribute.  The  mann«r!i  and  estcrior  of  each  6gure 
will  represent  dearly,  though  unoljtrusively,  the  age. 
rank,  aex,  ctwulilion,  and  eharaetcr  of  the  individual.  It 
must,  however.  l>e  all  along  borne  In  mind,  that  the  out- 
lines of  a composition  must  Imvc  reference  also  to  the 
edects  that  are  producible  in  the  arrangetnent  of  chiaro- 
•ciim  and  colour  hcreafler  menlione<l. 

The  ar-  (i80.)  But  more  eapcciaily  hi  Portrait  Painting,  the 
raiippment  necessity  of  acconimotlaling  the  outlines,  or  beginning 
of  a cotn|MfsUion  to  the  ulUmule  effects  of  chiftroscuro 
ddsofeo-  colour  ia  obvious.  Such  un  outline  from  Nature  is 
kturuulof  to  be  chosen  ns  will  contribute  to  represent  the  “best 
chiiiw  looks'*  of  the  person  puinteil.  The  rules  of  unity, 

aeuni.  varietv.  and  fitness  are  also  as  es.sential  to  this  kind  of 

comp4isitioii  as  to  any  other.  Tl»e  first  of  these  qualities 
retpiires  (hat  the  {reiieml  character  of  (he  person  should 
be  preserved.*  Tlie  second  demands  such  force  of  con- 
tra.st  os.  without  iuterfvring  with  simplicity  or  unity,  will 
promote  individual  liWeneiw,  and  at  the  anine  lime  gratify 
the  eye.  The  third  quality  of  a portrait,  or  its  fitness, 
presupposes  in  the  artist  a degree  of  address  seldom 
attainable;  which  must  enable  him  to  hold  unliniited 
control  over  the  taste  of  his  siller  in  what  relates  to 
dress  and  to  costume  generally. 

(iHI.)  It  is  chiefly,  however,  in  laiidsc?q>e.  and  in 
Paintings  of  what  is  termed  “tdill  life,”  that  the  group- 
ing of  outlined  ol>}ccis  must  l>c  ma<lc  a preparation  for 
the  effecLs  of  light,  shadow,  and  colour.  Objects  in 
Nature  that  interfere  with,  or  eotiiblue  awkwanlly  with 
the  parts  of  this  subsequent  process,  must  not  l»e  selected 
for  landscape,  or  must  lie  excluded.  In  historical  forms 
or  ill  portraits  a particular  sentiment,  or  set  of  features, 
may  require  a particnlar  outline,  and  to  that  outline 
must  the  fimirc  choice  of  colour  or  of  effect*  of  shadow 
be  niaile  in  some  tlegree  subservient  in  onler  to  a goorl 


oimI  the  }um<U  only  of  the  figxtrcs  eapowd  to  vivw,  the  v;«rUtor 
might  dnemer  the  starr,  and  syiiqwihtie  with  the  acton  in  that 
patbriic  uene  uf  atfediuu.Ue  cnvrgy,  curprUu,  ilUmay,  sod  revvrea- 
list  korruw. 

That  thr  limb*  and  vHide  ]«r«on  nnut  coowrate  with  facial  cx* 
(lie  emnmooew  observer  will  allirw.  \V«  aro  inclined  to  an 
epiuiuti,  tl«at  vomotimm  varwty  of  rxfmMRoa  nay  vren  be  ({iven  to 
a head  only  by  niy  ing  the  potbioii  of  the  neck  vhkh  nup;>orts  it. 
Thr  head,  lut  example,  in  plate  xi.  61;.  ‘i  (if  the  dotte«l  lit»e«  9 9 be 
taken  foe  llw  hutmtUni’t  of  the  nrcl^)  U rriirewRlwd  Im^king  up, 
and  tn<tn«  to  wear  an  altituda  of  rntre^y.  If  thcM*  dotted  lincf  be 
ivmovrd  or  concealed,  and  A Jl  be  taken  to  represent  the  neck,  the 
ryes  appear  looking  00  longer  npwanl.  but  fotwank  a<  if  during 
cotivem  itioii  wilh  an  cqMal-  Thiidly,  if  n n be  made  the  Wnndary 
linn  of  llie  neck,  the  £*ce  dimta  a dnwnwatd  look  (DwanU  aunM! 
auj^tc'sed  ol^'d  below  wilh  an  air  of  prolertkm  te  an  inferior.  In 
this  euninW,  thvrvfure,  wttbout  changing  |)w  poatiina  of  any  crfie 
feature  «>i  a tac«.  the  rvader  will  pernapa  agreo  with  ut  (hat  the 
ehattgn  only  in  thv  ai]j»imng  parts  cautnlmte  to  give  three  different 
peculiariiiee  of  rxpmwiim  to  tne  same  uikdlmd  cuiinteiiaorei.  For 
fine  expreaMon  of  Hand*  see  in  the  NatUinal  Gallery  tha  picture  by 
Dll  Vinci  of  *‘Chriat  anumg  the  Doctors.'*  Also,  by  Giorgione 
*^The  Martyrduni  of  At.  Peter."  And  in  the  Dulwich  Gallery  the 
“ Adoratioa  of  tlte  .Alsq'Serds"  by  An.  Carracci;  togrtbor  with 
aevera)  fine  work*  of  N.Pouattn,  particularly  the  **  Triumph  of 
Ikarid;’*  (nwreino’a  iiielure  nf  the  “ Woman  taken  in  Adultery,'* 
und  a picture  said  to  be  by  Rubens,  of  **  Samson  aird  Delilali." 

* Air  Josluia  Reyuulds  remarks  of  the  Dutch  School  of  Painters 
(hst  they  hare  still  more  fatatttj/  than  the  Venetian.  “ W'lth  them 
(the  Dutch)  a hiatney  piece  is  properly  a poiinut  of  ihrmselres; 
tthKthcT  llwy  ihwcTtlw  the  iaside  or  (h«  outMile  of  thetr  houses  *e 
hare  their  own  wople  engaged  in  their  ow^iecnliax  occnpiUious  ; 
working  or  dnoking,  jd.iv'iug  or  fighting.  The  cirrumstoncts  that 
enter  into  a picturw  of  tkii  kiwd.  arc  so  far  from  giving  a 
view  of  human  life,  that  they  exhibit  all  the  minute  partimilarities 
of  a nation  drSeringin  several  res|iects  from  the  rest  of  tnankind." 


likcncM  or  » furrrbte  expression  of  the  senliment  in-  Of  romp^ 
tended.  But  it  is  in  landscape,  or  the  representation  of  aition. 
inniiimatc  objects,  that  Uie  aerial  perspective,  the  cliioro* 

Kcuru,  or  the  diapo^ilioit  of  local  and  refiecled  UghU, 
colours,  and  aharlowa.  must  be  all  in  all.  Arul  although, 
in  such  ptctiire.H,  there  is  a otrtnin  degree  of  unity, 
variety,  and  fitness*  to  he  obsen-etl  In  the  forms  whi^ 
such  a composition  puin  tfi^riher,  y«l  ihe  chief  interest  of 
such  ubjeclti  fur  Painting  must  arise  from  good  choice 
and  arrangement  of  colour. 

(2b2.)  Composition  of  light  and  shade  cornea  next  to  Appear^ 
be  considered.  An  acquaintance  with  the  perspective  “«*  of 
of  shadowst  is  csaciitially  necessary  to  llie  student,  ■■ 
well  as  with  the  appearance  of  light  either  TrJUti«d\  andsdeet- 
from  the  surfiiccs  of  uhjccts  according  to  their  degrees  of  cd  as  te 
polish. k or  rrfrocted  through  them,  according  to  their  hg**!  “d 
dcgrrccs  of  (ron'ipnrency.  and  their  fitness  f<»r  transmit- 
ting  colours  and  forms  secu  through  lliem.|  Set  Oi*- 
TICS,  p.  410.  417.  422;  Liuht,  Art  4,  5,  96.  88—109. 

151,  171,  efary  ) The  earliest  attempts  at  representing 
liglit  ami  shade  among  the  ancients  appear  to  have  becu 
given  in  what  is  called  monochrom  painting,  tdx.  by 

• FitneM  nf  coatiiint  ia  cwnpocinf'  a landscape  may  be  wid  to 
be  H»  aillttreace  to  one  parttcular  cUm  or  tlylc,  a*  well  as  Ha 
freedom  from  local  inouiqrnutics.  It  would  b*  idiwur  J,  for  tsamplo, 
to  conftajud  ia  tlie  muih!  lamUrape  the  Areaduui  style  of  Cbuidv  ur 
uf  Titian,  wr  the  classic  suk-mmty  of  Ossfuu  Pmueui,  or  tbr  wiUl- 
ocM  (uflfQ  ovrrwRHight  and  stiolied)  of  Halvotor  K«^  wrth  the 
mom  datailrd  aihl  leore  hotiurly,  bm  do  less  able  and  lirsiitiful  worka 
of  thv  elder  oud  younger  Temera,  of  HuyNLicl,  lloblnma,  and  the 
Dutch  aiul  Flvcniidi  Arbools  of  Landscapv.  Again,  with  respect  to 
local  iiKoni^ruitusB  ttwifuld  be  ei]tully  abaurd  to  (4aoc  aquatic  plants 
in  a walerien  desrrt,  or  to  plant  (rwi  from  the  Torrid  Zone  in  a 
cimposiU<ui  t’Xtmded  fruol  WumIsut  Furvet. 

4 Sue  Note  ;A4ai  the  usd  wf  l*ai]rrnHi. 

I See  Note  (B.)  iM. 

{>  Da  Virsd  (c.ui.  131  and  132.)  olservcs  respecling  the  local 
colour  of  bodies,  that  those  wlach  have  rough  aisd  uneven  surfaers 
dueuver  most  their  natural  or  grmrat  hue.  The  «iluui  of  {xiLisbed 
•urface*.  on  the  cootrar}-.  M with  diificsilly  iliaemiibW.  Hiese  last 
ore  tinted  by  the  colour  of  the  li|{bt  n-Aected  from  Ibna,  (whether 
primitts’e  or  buuuwrd.j  by  lha  glow  fur  example  of  a nvoming  or  evesv 
iDg  inn,  by  tlw  Uue  m tfie  »kr,  Ac , aud  btt  iiutann-t  ia  the  smooth 
nod  sbiidng  leaneuf  trees  aad  hevUiqip*,  when  seen  from  a jiaHicular 
point  of  view.  Furtiter  examides  may  be  added  from  interinrs  hi 
Ihe  yellow  luul  red  li|;ht  of  a lamp  or  of  fire,  he.  reflected  from  the 
slumo^  surface  of  any  ndouird  ot^ect. 

II  Kxai^lcs  of  evny  day  ocnirrvDre  are  Iwforv  the  eywe  of  the 
Stmleut.  The  ir.terpirsiuon  of  air  givve  to  distant  ohjsets  that  blue 
cost  which,  in  Atjirlnem  climates,  where  vapoars  ar*  move  rapidly 
exhaled  than  in  ours,  is  uf  intmw  dearmtss  and  brightness,  in  all 
cltmati%  however,  the  lower  portions  of  the  atmosphere  are,  iix 
some  dripet*,  vapoury,  aisd  therefore  leas  transparent.  But  the  upper 
poitiuiu  beiog  IssH  dense  transmit  rays  with  |ira}iurtiimate  diatinct-- 
eess;  so  that  objects  generally  exhibit  more  ue  Im  of  their  local 
caUwt  and  of  the  ufRrCts  of  Iqtht  on  their  lurlaces  accnnliRjf{  to  theor 
de|;r«e  uf  elcviUiutt.  (See  further  ud  this  aubjetd  Dn  Vioci,  eap<.  69, 

€9.  l2fl.  IJ  i.  136)  Not  only  the  air  whKh  veils  or  envrlupee 
every  oU(*c(,  is  itself  a medium  more  or  less  truisparent.  but  alroust 
every  oliject  wbicli  it  etivvlopass  U mure  or  leas  aduplvd  fur  trans- 
miislun  uf  light  l.«t  almost  any  piieceof  culMired  drapery  W hsid 
up  batween  th«  spedidoT  and  (he  Mitt : lltc  appiaiviit  euUw  of  the 
cUilh  will  be  affected  by  IhetrjDsiniKtdoa  of  the  lays.  Light  also  ]«ae* 

(rating  the  eilji;:**  urisMuag  IhriKigh  the  crevicea  ofwoo«l,  oe  even  of 
atnne,  (especMily  of  malbla,)  exernidifWs  lliis  pmperty  ia  b<slies  still 
moredutiactly.  £v«y  1**^  of  a tree,  ««#iy  {•etui  ofaflowrr  eabibils 
acconltug  to  Its  posHiuii  with  respect  to ’any  light  which  illumiaea 
it,  suDtliU  lransh.cei:t  prapettiee-  With  rrsiwct  to  animate  olyecia: 
nut  to  loentkm  the  wings  and  bodies  uf  innuntenbla  insects,  the 
feathers  of  birds,  or  th*  hair  of  other  aDimala,  let  (he  obscvrvT  only 
bold  up  the  ]>alm  ur  back  of  his  hand  against  a strong  light,  with 
hit  fingers  extended  and  f laced  laterally  dove  to  vaeh  oibur,  ]>a 
will  discern  lietween  them  a peculiar  warm  flesh  tint  caused  by  the 
pnvsag*  of  rays  tliroogb  (be  (rans]>Ment  skin.  An  attentive  exami- 
nation of  tbiM  and  similar  efikta  in  all  (b«r  variwd  gradationa  ia 
impwrtant  to  good  coUraring. 
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Putlog-  grftdaiiuM  of  white  and  of  tome  one  dark  pigment,  such 
as  brmrn  or  Mack.*  No  further  effect  seciuft  to  have 
been  dcaiivd  than  would  result  from  pieces  of  sculpture 
seen  from  ooe  point  of  view.  I'he  same  course  may  be 
to  have  been  {Hirvued  by  all  aubacquent  artiAls,  as 
being  introductory  to  the  representation  of  variously  co- 
loured objects.  Tlir  eflecls  of  moon  light,  indeed,  often 
aftird.  iu  nature,  admirable  subjects  for  nearly  mono- 
cfarotnalic  pictures.  This  portion,  accordingly,  of  iiw 
atudy  of  chiaroscuro,  has  been,  in  general,  iu*Mrated 
from  that  of  colour,  iu  oriler,  it  should  seem,  to  lAiplify 
the  theory  on  which  depends  mainly,  and  often  entirely, 
the  success  of  acomt)osiiion.  That  the  darkest  sliadows 
are  almost,  if  nut  altogether,  without  colour,  is  obvious 
to  the  experience  of  every  eye ; but  to  look  at  Nature 
witlMMit  uniting  colour  to  the  brigiiter  parts  of  objects, 
or  rather  to  those  parts  which  are  in  half-light,  and  in 
which  colour  is  moat  conspicuous,  requires  careful  dis- 
cernment The  successful  labours,  however,  in  innume- 
rable iustances,  both  of  the  graver  and  of  the  portcrayon, 
prove  this  practice  lo  be  sufticienlly  Bttainabll^t 

(SS3.)  IJght  and  shadow  may  be  considered  in  four 
ways  : either 

1.  As  giving  relief,  or  bringing  forward  to  view  the 
prominent  parts  of  an  object  'Hms,  the  features  of  a 
countenance,  the  fingers  of  a band,  the  folds  ol  a gar- 
ment, the  leaves  and  twigs  of  a bough,  &c.  are  so  many 
details  of  which  the  oullitws  alone  would  present  the 
figure  or  object  to  which  tliey  lielong  under  ilie  appear* 
ance  of  a flat  stirfw.'e,  but  which  ftUed  up,  as  iu  Nature, 
with  altertiute  lights  and  shadows,  according  to  the  rela- 
tive portion  of  some  illuminating  body,  strike  the  eye, 
and  through  (he  eye  the  Imaginad^,  with  an  impression 
of  tlieir  solidity.^ 

* k'weh  4uo(a  at  fidUnni  la  kit  iotroiluctorv  Lecture,  p.  0.  from 
tbs  eoojecturcs  of  Ricm  oo  the  of  tW  Anaentt,  4l«. 

Bscliu.  l7B7  llisir  mvmorikfomt,  bs  ttyt.  or  " l*a»uluig»  of  uae 
(dtour  on  a pLine  or  lablrl,"  wort  **  pruned  with  ahiis  and  thco 
cowed  vilh  what  they  ralUd  putiic  wax,  fint  amiilKsmoliK]  with  a 
toBsh  rotiooua  {agnirnt,  i^aenUy  «f  a red,  tometimes  dark  brown 
cr  Uiurk  ailosr.  In  or  rather  Ouougk  ikia  tuky  ground  the  ouiUnca 
were  tnwed.  Frua  tbia  tti'p  **  they  advanced  at  laat  to  mataet  of 
light  and  ahade,  and  from  tboae  to  tbs  tupcrindtjdion  of  ddlvraut 
c^iira.**  See  atao  our  ptstent  Treolne  at  p.  467. 

f A white  or  a black  object  briag  of  the  tarns  hxat  bus  mih  lbs 
colouring  matv^  at  Ibe  laonochrum  mutt  be  pccuharlv  and  oftsn 
moat  iaoppertuiielv  coomcuoua.  Two  thingt  arc  to  M done  in 
foooochrucnatic  work*.  I.  To  repri-weol  lbs  iwopotlioa  of  light  mud 
thailc  in  any  part  of  an  object  »ttp[oaed  unifurm  is  iU  local  coloiir. 
2.  To  fviiretenl  among  a mimber  ^ oWeds  of  which  hat  a dif- 
ferent local  colour,  tbe  exact  value  in  Nature  which  each  local  colour 
bean  ax  to  light  and  tbade,  when  compared  with  the  rnL 

It  u well  known  that  living  specimenx  cxiiit  gf  individuals  whose 
eyesight  esmiot  divtiuguiah  rulputs,  and  who  ece  all  cibjscta  in  this 
nonocbromalic  light.  Such  a faculty  (if  we  ought  not  rather  to 
My  deprivatiou)  might  be  Mcricsabls  for  detenuining  what  pictures 
would  have  the  heait  cflect  in  an  cognved  form.  For  H not  uuGe- 
quenlly  bapponv  that  a wsUwoIouied  cuinpoaition  befotv  being  txdi- 
mitira  to  tns  graTcr  undergoes  censiderabh?  chaog*s  under  the 
direction  of  the  artist  who  cSmpoMd  it  tn  order  to  pietoeial  effect 
under  its  new  monochromatic  gm. 

The  following  commnniratira  of  an  sxpsnmsnt  W M.  Romberg, 
mode  at  Paris,  in  1699,  to  tbs  French  Acadnmy  of  Scirneea,  may 
give  Nome  idea  of  the  oooT])amtivs  Viilne  of  lijfht  conveyed  from 
coUured  objects,  t/  prif  um  rerrv  6»ca  Anrf  dr  drvx  rt  par  cow- 
•/fernt  ptu  trtiHtparrmt,  *•/  Fajrew/  ptaf^  dew  awe  owenVwrc  pmr  ed 
pMMi/  /oe/c  Ai  /aevicre  f w't/  rrcevoi/,  */  wc  i-wynU  ew  freecr*  rfc  at 
eerre  qua  ht  ek}tta  Mieev  f ei  itnemt  ow  d^d  W mallfwtfnt  cevx  dc 
Hale  mulre  ronteur.  Afami  vii  ptm  pah  te  ecm*,  i/  ri#  winu'  /c  A/aac 
H caeiDNnvpEi  d roir  k jaune  i ft  k mtaart  seV  tf  pnltimd  daaamtmjfy 
tft  dtjfirrate*  ntdfftr*  omeicwpwcw/  d or  oc'ceswcir  dant  ttl  erdrt 
MWiN*,  trrl,  rmpe,  A/cw,  wove.  F.  /Marre  W<*  t Aftd.  Roy.  det  ifw 
OKM  dc /Vm.  yfiwre,  1690.  rhytiyut  Gfnfrtdf,p,\b,  \9. 

j Rcs^i'cting  any  natural  object  eciocted  for  pictorial  imitatioii, 


2.  As  giving  relief  lo  some  complete,  some  detached,  of  Cump^ 
some  tfiolaled  object;,  by  raising  its  contour,  nr  iKilwani  sition. 
boimdory,  off  the  grouiul,  composed  of  other  objects 
which  ap|)car  from  behind  or  l^yoiid  it.  In  this  way, 
tbe  ftgtirc  of  a horse,  a msn,  or  a tree,  is  relieved  by  the 
sky  seen  on  the  cither  side  of  it,  or  by  a tnowntain,  or 
building,  or  by  distant  masses  and  groups.  Or  one 
building  U relieved  by  another  building,  one  tree  by 
another  tree,  &c.* 

Ilw  artiat  mnst  bvware  of  eoofiuuig  his  rcprcMatatiao  of  H (tbreugli 
a miNplacsd  amlatkm  of  originality)  to  the  impctasiniis  of  his  own 
mind  olotw.  ilc  will  find,  that  fuc  obtaining  laithfully  tbs  duuac- 
terislic  lines,  lights,  and  shadows  of  any  ol-jwct,  Iw  mutt  be  on  tbs 
watch  for  and  set  down  not  what  is  moat  recoodtlc,  but  what  ia 
mart  obriotis  : not  the  peculiarities  which  Its  may  clianee  to  priilo 
hoDsrlf  for  ducovering,  but  llw  peculiantiiw  which  nobody  can 
avuui  teeing.  In  thurt,  1m  wUl  select  whaiet'iv  t«  prvduminaat ; 
whaU-ver  caaoot  foil  to  nuch  the  eye  of  the  commuoert  observer. 

Those  very  charscterisiics,  which  from  Ibetr  rummonocts  may  in 
Naluio  be  little  valued,  Iwcomc,  when  Iransfim-d  lo  works  of  Art, 
invaluable,  it  is  rvmarked  of  Reinbuudt  Uiat  be  gate  to  every 
object  the  peculiar  character  Camiliarto  every  ■(wetutor.  Tbe  rtudeirt 
will  likvwtM  be  corvful  to  MC  his  object  or  tno«U  in  luch  lights  as 
wiU  cxliiiiil  best  its  pcedomioaut  feature*.  Tlicre  h always  iu 
Nature.  ulcHTVtfs  Ihv  Vinci. sums  light  in  which  an  objtcl  u letter  rs- 
cognisrd  thou  in  any  otlnr : wnw  light  in  aliich  au  animal  figun, 
tor  exauipW,  cxhil-iu  bsrt  the  particul.ir  tnu*clcs  m|nircd  to  Iw  in 
Bchoo.  He  insUiKvs  the  dvlBcuUy  of  tvcugnuiiig  even  the  faot  of 
a tamiliar  aetjuaiulano:-,  if^stead  of  being  illtiuuiwd  in  tlx*  way  we 
usually  sec  It,  It  be  made  to  receive  light  only  from  Wl-w.  lie 
devirvs  always  such  a point  of  view  to  be  chusen  as  will  show  loth 
the  shadowed  and  the  euligbtcnt-d  side  of  any  figure : and  i«com- 
mends  a high  light,  unifurmly  diShsed,  and  ujA  exccviive  uor 
gUiing.  as  moat  advaatagsouc  for  showing  firaturvs  and  miouts 
parts.  Ws  nsod  only  add,  that  ttniuar  rtunaiks  hold  true  of  inaat- 
tnaie  ai^bstaacu;  and  that  iu  the  case  of  buihUags,  for  example, 
some  pkiud  of  view  slutuM  Ls  <q|i|fesits  their  mnio  angles  or 

cumer*,  iu  order  to  have  Om  advantags  of  light  conttsalM  with 
shadow.  ( t)a  Vmci,  ran.  4U,  4 1 . ^79.^ 

■ 'i1u-  shaded  side  ui  the  object  which  casts  the  shadow  k eom- 
monly  Itm  dark  thau  llue  shadow  whkh  it  casts.  Thus  the  shadow 
of  the  wall  T P K O s K (plats  xii.  fig.  4)  will  be  darker  tbsn  tbs 
wail  itself.  The  causes  of  tlus  an  vonous.  One  k,  thatthen  is 
commonly  sooM  rvflecti-d  light  fnaii  a nsigkluuiiDg  object ; as  ia 
the  present  instance,  from  the  enlighti-ncd  i-ait  ir  11  dj  A,  Ac.,  a 
reflex  is  thrown  ujNia  T 1*  K O r,  Ac.:  anotlicr  u,  that  rvllexts 
from  bright  clouds,  uc  a bright  hlcy  opposite  tlie  sun  would  bkcuiss 
he  thrown  upon  it  t and  auuther  is,  tnat  supMuing  no  wall  ur  in- 
terpuuog  object  whatever  at  H,  thers  wuuU  yet  bs  a reflex  fruia 
tlw  UluminatM  part  of  the  ground.  . 

A difference  impoctani  lo  the  sludenAnay  here  he  tetnarksd 
bstwrea  the  lights  and  reflexes  of  an  outnlovr  scetis  and  of  an  bs* 
tesior.  **  Ihs  principal  mass  of  light  ia  out  of  door  scenes  (both 
in  Nsfuiv  and  the  liesA  uusten)  is  generally  placed  in  Uis  sky,  or 
upper  part  of  the  picture  — in  inlersots  it  is  gtmvrally  rv^crsrd,  the 
roof  and  back-ground  being  reaen'cd  for  a mass  of  slmdow  and 
icpots.**  (BuriMt,  On  Cum^iariow,  p.  12.)  The  admirable  iutciiors 
of  Ostade  exemplify  this  latter  effect  In  liinort  every  variety  that 
ingmuity  oould  devise  i an  effect  which  the  ubswrver  of  Nature  will 
explain  by  cocuideiiag  that  tbs  great  vaulted  rswf  or  dome  of  thw 
■ky  becomes,  by  day-hght,  a source  of  gvaeml  iUuamaliun  which 
dearends  moes  or  leat  on  all  ubicels  betuw  it : hut  ilul  the  ceiling 
cf  a ebamber  often  receives  ociiy  such  teflctsi  os  arks  from  the  ^ 
floor  or  side  walls,  which,  being  mors  b the  way  and  more  upposed 
to  tbe  detefmi  of  ordinary'  light  through  (he  dour  or  windows,  muit 
receive  mors  of  the  direct  rays,  llsnce,  whalever  be  the  colour  of 
our  walls,  or  firmiture,  or  e^petbg.  our  ceilings  are  almost  slwan 
white,  in  order,  it  should  Mcm,  that  no  reffcctrd  hghi  may  he 
absorbed  or  lost  to  us,  bit  that  os  mnch  may  be  drawn  ss  possible 
from  above  us.  (See  note  (CA  Obc  53,  at  the  cad  of  PaiNvttso.) 

On  the  subject,  therefore,  of  drimeikuty  objects  from  thnr  ground, 
tbe  ohservatioo  of  Da  Vind  u spplicnhio  ut  this  |dac«.  Figures, 
lie  says,  exlubit  a much  greater  tMevu,  when  illumiued  by  a par- 
ticular than  by  a universal  light,  For  a particular  light  wdl  causa 
ivflexri  which  loosen  and  deiaeh  tbs  B^rvn  from  thtir  ground. 

These  reflexes  are  imparted  from  some  of  Uw  group  fium  wh^  the 
light  rvAKiunds  tipon  the  shsdowed  sides  oppiwite  tnem  of  the  other 
figum  ; and  faiattv  iUums  thoN«  sidea,  to  tiud  such  slmdowa,  how- 
ever furdUlc  and  cl&rctual,  will  have  no  banlocw  aor  harsbuesa,  but 
iz2 
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FMottaff.  3.  A«  beinf:  influenced  by  the  various  tmnspnreut 
media  throu^th  which  light  pa«:^r».  and  more  particularly 
by  the  air,  either  in  proportion  to  the  detisiiy  of  the 
latter,  or  in  proportion  to  the  quantity  of  atmosphere 
intorposetl  and  giving  dimneav  more  nr  less  to  the  greater 
numl>cr  of  objects  seen  at  one  view,  (and,  consequently, 
Tvpresenlc<i  covering  the  greater  jwt  of  any  picliirc.) 
according  to  their  distance  from  the  spectator.  Thus, 
groups  of  trees,  or  cattle,  or  other  ftgtires,  or  of  rocks,  or 
cottages,  will  be  observed  in  Nature  to  have  tlieir  liglits 
and  shadows  more  faintly  expressed  than  other  groups 
or  masses  which  arc  viewed  through  clearer  and  purer 
air,*  or  through  a smaller  body  of  air,  by  reason  of 
greater  nearness  to  the  eye.  (.\rt  262.) 

The  first  and  second  of  the  above  considerations  will 
be  found  chiefly  to  concent  the  scporale  parts  of  a com- 
position,  while  the  third  applies  cs^iccially  to  the  general 
elfect  of  it  as  a whole,  and  to  the  proper  keeping  of  each 
part,t  Bs  conducive  to  that  general  result. 

will  fall  «d'  »<Ht  trsv  themwlres  by  an  inwo«bl«  (^udalton.  He 
eWwhvru  n<bU.  (hat  this  tiRbt  j^artakn  nf  the  cutmr  of  the  body 
rvflvviin  ' it,  aodl  will  W gtcAtvr  iu  frupoiiioo  to  th«  nvurneM  m 
the  Tvflectins:  (Il*  Vioci,  cap.  M.  J34.  127.  and  Note  (C.) 

OIh.  49.  50,  &t  at  tlve  eml) 

* Tho  pr.*clic«  M nut  uno.trmwmof  ronfuuartlng  the  general  term 
chiaruwun)  with  the  ordinary  occeptattw  of  the  terms  li^ht  aial 
•hade.  lu  liRbt  and  shade,  cinnnwnly  ao  rollet),  the  mere 

art  of  •hotUii;:  ronvcOy  any  object  by  itwrlf.  Cl^aroteiira  inehnWi 
nxicb  iiMre.  To clunnrwniro  U-lwigs  the^m  nsl  arranj»«n<nt  and 
etTect  of  li^ita  and  shidtrs,  tiuta  and  detnitmta  ihruu^himt  a pictute. 
U e/kmrw^iro,  fays  Niliaia,  «»«  i aoAawfo  in  naarHi  ogg'Uo^  ma  i 
ti  rUutfiUo  Ji  liifti  ) dt  ItiUt  te  eeifrrc,  e ,/i  /w//<  i n^'*an  d’wn 

fwwdro,  /iritth,  be  escloimt,  ddfU^ntt,  mmat«r\.  $f>fllaivri,  Unduiit 
Otrrrffio.  aura/c/<i,  Wwim/r/n,  gndfifia,  e «/*»Wc  rAr  «wti*  i cAMro' 
tcuro.  Saprrle  ckf  %f  rhmrmeufv  i i*  kate  deif  ctnwiNiM?,  e i rtdbn 
IMM  cvk-*  i cAe  yreewfl  prr  earattrntare  At  wo/vra  de'  Cftffi. 
Ditinnaria  dtUt  RtlU  ArU,  p.  Ib7. 

A painter,  tlira,  beaitlea  ubanrhig  and  teijing  th»  best  light  for 
eihibiting  the  iiwlivWuftl  ji.irtf  of  any  object,  must  aka  coiite»n|iUte 
it  in  ronjuiiictiua  with  all  th«  other  objecta  which  furruund  it.  There 
u coDtiiiually  to  be  found  iipwi  tm  great  theatre  vf  Nature,  a 
favouml  spot  where  sume  one  of  her  iiiRtimcrahlo 
tiaoda  out  most  couspicuoufly  and  efiictivcly  h^'ond  the  rest. 
The  (if  we  may  presume  so  to  call  it)  which  is  thus 

aabually  pri)«!ur<>d,  miat  be  carefolty  aualyceil  oikI  studied.  It  wdl 
be  found  to  eoniUt  la  tise  ditetsiBeU  sp|>V'ca1ioii  of  some  of  the 
}4aiuest  and  simplest  truths  imagtoable.  jiark  objecia,  for  instance, 
aj'pear  im^st  pmminenik’  a light  ground,  and  light  objerta 

npun  a dark  ground.  The  Latter,  too,  though  of  tho  same  also 
with  the  fomer,  appear  larger;  that  is  to  say,  a black  sqiHuu  re* 
Itesed  by  white  seems  smaller  tlian  a white  souare  of  Uie  same 
area  rehered  by  l>lack.  Or,  as  a d.irk  surface  receirca 

breadth  (.Art  294)  by  aiurnumling  a darker  one,  and  wee  versd,  si> 
does  a bright  surCsca  by  the  inlrreentino  of  a brighter,  which  firms, 
at  it  wen>,  its  focus.  As  the  first  mentiuned  of  tbc«t  inrtknri's 
gives  contrast  and  xanrljf,  so  (be  last  rooduces  to  Hs-7y  or  general 
efled. 

f means  such  aeorred  tlisposition  of  the  hglits,  shades, 

and  euluun  of  an  object  as  leaves  (he  mind  of  the  s^wetator  ia  no 
doubt  AS  to  ita  ibtrndwl  place  in  the  picture.  In  Natnre.  errry  ob- 
ject in  this  respect  is  perfect.  Nature  all  the  while  coutinualljr 
varying  in  (be  dirvdMo,  cukair,  and  iiiteofity  of  bgtits  and  shadows, 
pveaents  no  ol’ject  that  Hoes  oot  htf  its  due  pudtton.  ita  pmper 
Tahte  nixl  peomiracncy  in  the  sral«  of  mTtal  prrspertiro  One  of  the 
most  imbspensidde  empioymenti  of  the  artist  it  to  stialy  the  cflects 
of  atmosphere  ihmugbout  all  (he  varhms  changes  which  diversify 
the  api*caraiic«s  xA  ohjccla.  “ The  atmospberv,"  observes  Mr.  Craig 
in  a l.rch>rr  tu  the  Huyal  Institution,  **  n transparent  in  a greater 
or  leva  degree,  acanling  (o  the  quantity  of  vajwur  with  which  it  is 
charged,  or  the  position  m which  we  stand  with  rvgard  (o  the  l^bl. 
We  Hud  (hat  glass,  and  even  crystal  or  diamonds,  may  be  ao 
doubleil  and  mdouhled  as  nut  to  allow  the  poasihiitty  of  distinguish- 
ing onjecti  through  ihove  roeslin ; because  the  iiarticlea  wliich  cons* 
IsiM  them,  thiiugh  iwrvioua  to  lishi  ia  a very  great  degree,  ore  aku 
ausertitihie  of  a certain  portion  of  shadow.  It  k eveu  so  srith  tho 
simusphrre,  the  thiuncat  imd  must  tmnspArvat  of  all  media.  When 


4.  fourlh  conaideralioq  is,  that  li^t  tuid  sh«dow  OfCooip^ 
are  aUo  iiifluenced  by  the  local  colour  of  the  illu-  ***»«®* 
nuiiated  object.  The  lights  of  black  drapery,  for  ei* 
ample,  will  be  furtbirker  than  the  shadow  of  yellow 
cluiii.  or  of  white  linen.  .\nd  there  will  be  perceived  in 
every  ct^our.  according  to  its  intensity,  or  its  place  in 
the  prismatic  scale,  a {greater  or  less  capacity  tur  wllect- 
in^  light.  (Optics,  .Art.  (36,  67,  68.  Light,  Art.  1139. 

1141.)  This  lalier  observation  will  be  of  further  use 
when  we  come  to  the  means,  modes,  and  rules  of  picto> 
rial  representatiou.  For  tlHi  presciil  we  remark  that 
Uie  three  lost  of  the  above  divisions  coinpribe  the  priucl* 
pies  ol'  chiaroAcuro. 

(284.)  Colour,  pictorially  considered,*  as  it  appeara 


the  sir  i«  highly  illumirtalsd  by  (hs  viib,  and  ws  tUnd  with  oar 
(•ocks  to  (he  hgbt,  diataat  obje^  uf  soy  kind  srv  trarrdy  discvmi* 
bk,  liocsuse  we  w»  llw  caligmened  sidn  afthepsTtido  c»«nposiiig  . 
the  mediant.  If  tlien  the  particle*  of  sir  cso  obstnwS  and  rvflcct 
light,  they  mvist  alon  bs  li*bl«  to  have  tbair  tksdvwa ; combioing 
tW»c  particko,  thorvfuTf,  of  light*  sad  shadow*,  or  aif  black  and 
wbitv,  tbr  roUiur  of  aimoaphcnt  will  bt  grey,  varying  a little  as  lha 
one  or  the  ntlier  prrdomiuatrs.  The  efleet  of  this  nadium,  eoasa- 
quvntly,  i*.  to  make  lighter  every  thing  that  n darker  than  its  colour, 
ami  to  darken  evaty  thil^(  that  i>  lighter,  till,  ewch  appmaching  tba 
uilter,  (h«  objirclit  bcomc  au  many  fiat  tcrewaii,  and  at  lait,  from  a 
r>Mi(inuancp  of  ibo  wnw  cause,  totally  dimppear.  The  principle, 
acted  on  by  cm*  artists,  that  (>i«  interpnwtion  of  air  make*  all  ob> 
|t*H«  lighter,  (and  (hat,  thereforr,  the  brightest  part  of  (be  »ky  must 
1m  alwA}  t blighter  than  aay  abject  ia  a picture,)  would  bv  true  if 
all  the  wbiactu  in  all  the  distance*  of  a laadacafH-  were  actually  ia 
ahutlow ; oveattse  they  are  then  darker  than  the  ^our  of  tbe  atuio- 

Sdieiv.  and  mu«t  be  made  uicceMivvIy  brighter  bj’  iU  interfercnca. 

lit  to  sbiiw,*'  conliaues  the  author,**  that  this  is  mA  always  tharaor, 

I l>cg  tlie  ^vuur  of  you,  m the  first  opportunity  of  a bright  day  to 
take  a piece  of  paper  of  any  white  objiM,  and,  oUtidiug  full  m ibe 
light,  bring  Ibe  paper  in  a|iparvut  rontact  with  the  whitest  cloud 
you  can  fii^  in  the  vb^.  You  will  perceive  (hat  the  pajw-r  U many 
didinrt  degrees  whiter  thao  the  cloud.” 

• The  “ high  aspiring"  Paiutcr,  who  wotdd  enter  the  lists  with 
Nature,  must  take  n»  wwa|iotM  from  the  same  armoMry.  lie  must 
employ  all  bis  faculties  of  viaiva,  wlsether  physical  or  iottdlec* 
t'.inJ,  in  obfierviag  how  objects  receive  increased  rtket  from  thrir 
buir^  vteweil  in  some  particular  position,  ia  some  particular  light, 
Of  in  arnic  particular  rumbiaotinn  with  i/lhfr  objects.  After  all  hii 
pains,  howevrr,  be  will  find  himself  nerrsarily  ilrficicut  In  the  art 
of  rv; 'reseating  {wrfect  rvhevtt  oo  any  |4ane  surface.  *'Tba  prac> 
tice  of  Poiiitiog,”  as  has  been  well  remarked,  * can  never  bo  carried 
bigher  thnn  to  lepresmt  tridy  the  highest  posaiUe  <Wgive  of 
creatcii  Beauty’,  always  in  Furm.  sometimes,  oar  fivqurutly,  ia 
Colour ; Imt  nev«^  in  the  full  vignarof  light  and  snaduw.’*  Craig’s 
/.ertarrer,  p.  107.  Hut  wc  may  here  also  no(K«  how  pamfiiUy  every 
artist,  in  his  imitatioas  of  Natarr,  must  be  snuntik  that  he  often 
dtfTeni  from  bis  Lrethmi,  and  often  from  himself,  ia  posMhisiag  at 
different  tinves  very  diffet\’rit  degms,  not  of  iiitcU^aal  viaioa 
only,  but  of  the  faculk  of  sight  which  he  is  called  upon  to  exercise 
in  this  profesrion.  lie  will  find  hia  eye  not  always  faithful  and 
uniform  in  its  deckioin,  ami  more  partirularly  with  regard  to  Ilia 
subject  of  coUmr.  An  aar  fer  music  has  lieeo  always  thouglit 
esvential  to  tha  mosician : though  all  musicuma  eunfrmvUy  have 
oot  the  same  acutefiesa  ia  that  organ.  But  a bud  ear  may  bo  ntlen 
impmveil ; not  so  ofien  a daficient  eyesight.  Wbethirr  it  be  that 
the  musician  by  potsewing  a writtea  language  for  his  itittrumecit, 
and  a gamut  in  which  the  intervals  uf  amuidaro  arbitrarily  measared 
and  ddtacd.  and  brought  unilor  tnecbanical  domtnkin,  can  thna 
call  up  to  Ilia  ear  at  any  time,  aoy  given  interra]  of  tono ; whercaa 
the  Painter  to  decMle  bi«  interval  of  colour  bos  no  such  artificial 
help,  blit  trieita  to  his  rye  only  firr  mranuing  bis  gradations  of 
tint,  (oiw,  and  hue  in  natural  olivets  : certain  )i  is,  that  differeBCCs 
among  muaical  lutikla  are  far  k's  reraaikablc  than  among  the 
|iictonal,not  only  m to  modes  of  practice,  Initrven  as  tu  rlemenUry 
principles  of  cvanpo».ti»n  in  their  tvepeclive  Arts.  BcaiiU-s  the 
■pvat  rarirtirs  of  ulcot  shared  different  individuals  in  the  same 
brancL,  there  are  shade*  of  aininenco  for  odo  and  the  sama 
artist  in  diffcreiit  bmiic-bes.  Sunn'  rauiiciana  harv  an  vsceiU-nt  car 
fur  /i«e,  but  ara  less  yMrfict  in  rirspect  to  lumf.  .Analogoun  tu  (his 
is  tht  dkitDction  wniiog  Palrtcrs,  latwecn  an  eye  fur />m,  or  gr>  at 
raalit)'  and  taaU  ia  drawing;  ai'.d  an  eye  for  ceAM*,  which  if  often 
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Puintiai;.  in  naturml  objects,  conduce  much  to  the  same  purposes 
tLH  light  and  shade.  It  enabtet  the  eye  to  recognise  ob> 
jecis  and  gives  them  prominency.  By  the  student  in 
Arh  colour  may  be  most  conveniently  reganled  either 

I.  As  a property  of  light  issuing  from  selt-luminoiis 
bodies.*  llius  the  rays  of  the  Sun  are  seen,  at  ditferciit 
periods  of  the  day,  to  spread  a different  tone  of  colour 
over  any  prospect : to  abo  the  red  light  of  a ffre,  or  the 
yellow  light  of  a caudle  will  give  to  any  scene  in  a 
chamber  a peculiar  warmth  of  tone.f 

fimad  unroQoeded  with  the  other  Utrot  Arao,  there  ore  saiDo*|«T> 
(•rmers  who  stodolate  »Ub  gml  braidy  sad  feUaty  s me/oJf  or  sue- 
cetskm  of  rin|d*  totuuU,  while  othete  have  greater  power  an  aseertain. 
ing  aadfucuting  AemwiwMM  cixobiaatioa*  oftbem.  To  the  foreier 
or  these  w«  may  crmipare  the  artist  who  is  successful  in  siibcti  uf 
liglit  awl  shadow  hy  the  use  of  while  cootraoted^wilh  someone 
dark  pigment  ( to  the  Uttss  we  may  teesmble  the  ]ivofouod  eokiurist, 
who,  in  company  with  Comggi'N  can  traverse  with  a sure  aad  clear  ^ 
eye  all  the  oiaxea  of  efaiaroecuro, 

L'ohristing  all  tlie  chains  that  tie 
The  hitklen  soul  of  hatraooy. 

It  ia,  however,  an  cocmiragiag  fact,  that  constant  jiraclicr  im< 
nroees  a eye.  The  student  thus  gifted  should  be  in  the  daily 
nahst  of  colonraag  lirum  Nature.  The  brtu-Bts  of  thU  liabit  are  to 
he  aeen  in  the  sutwrior  discrimmatUm  of  rrery  good  Portrait  Hatnter 
on  the  sulijcct  of  coJoot.  Such  a ems  may  even  have  iw  ryo  fur 
the  gvDsrsl  proportions  of  the  human  funn  nor  of  any  thing  beyoud 
the  natural  aha{ie  of  the  human  head}  but  as  a colourist  he  will 
Hnhably  excel  much  belter  dnaughtstnea . The  advice  of  Sir  Josliua 
Keynulos,  to  make  cohnired  sketches  in  ivsfemice  to  drawings 
merely  pencilled  or  shaded  in  black  and  white,  conduces  to  the 
aaror  end.  The  only  danger  is,  that  the  young  culourist  may  nin 
iotoafiiult  which  haa  b^o  well  termed  mott/UiHy  m picture,  and 
may  be  satisAed  with  a liasty  process  insteail  of  careful  previous 
outline  and  tasteful  acadsmicaf  airaagemsnl.  (Ses  Note  (1>.)  at  tlis 
end  of  pArwriwo.  But  1st  the  youthful  FroCesaor  only  give  daily 
StIeatioQ  in  an  oqwol  dsgiss  to  tM  suhliias  of  Alt,  aa  welT  aa  to  tbs 
detail  of  Nature,  and  his  Titianssipae  execution  will  he  wdrthy  hit 
Raf&rtlcwjus  dMignt.  KvyDolds  has  suggested  also  a mode  of 
com^Histtion  hy  taking  ooens  ons  figure  from  a celebrated  master 
and  designing  othns  to  carrestiuod  with  it.  An  air  of  grandeur  it 
thus  imparled  to  tbs  whole  won.  If  by  a somewhat  similar  prucesa, 
particular  ohJscN  in  a comrosttion  bs  gleaned  from  different  scenes 
in  Nature  tho  selection  will  Ukewiss  amply  repay  the  gleaner’s  in* 
dustiy*.  Many  Painierihavw  pursued  tho  rnstom  of  modelling  tbtir 
groups  fur  tns  purpose  of  ubtainuig  a truo  nrpresvotatioa  of  U^ht 
and  shado.  Trotoret  and  Correggio  are  known  to  kavs  aramd 
themsehres  of  thU  method. 

* .See  Nuts  (A.)  def.  2.  at  Ihs  end  of  Paumwa. 
f Tons  (from  rtitm,  temth)  refers,  in  ib  original  application,  to 
the  tanaioQ  of  struct*  hi  Masse,  in  ordtr  to  pecdoce  sounds.  Sup* 
poring  a sipng  or  wire  screitd  into  two  Sfjual  parts ; and  tbs  two 
strings  thus  furmsd  to  he  stretched  exactly  to  the  »ms  degree  of 
teosiem  } their  soondt  will  have  no  iulerYol  between  them,  that  is, 
tlw>  soiiml  of  lioth  will  be  one  and  Ihs  same,  or  unrson.  A greater 
or  Isos  degiwt  of  tension  In  one  of  the  strings  will  produce  a greater 
oe  leaa  itstarral  of  souad  between  them ; one  will  hwvs  a htgbK  and 
the  other  n lower  tone.  So,  in  Paioliog.  intvrvals  of  shallow  sitI 
of  rolonr  are  greater  between  any  two  objects  in  proportion  to  the 
wannth,  sharpnesa,  dccidevlnesa,  and  dislinch>eaa  of  the  one,  and 
the  greynesa,  roULacss,  wmtralily,  oe  fainlocat,  of  the  other.  The 
Art,  thmfuce,  of  t9nmg  a pictors  is  the  process  of  siring  to  each 
interral  of  rolmtr  opd  shadow,  Ha  pnper  and  nahirsl  valw  in  any 
otctniw.  Time  is  the  feUowtng  dUfereoce,  Iwwwver,  beteeeii  Ihs 
Vfiuician  and  tha  Paiobr.  The  former  baa  a fixexl  wwb  not  copied 
fmm  am  natural  phenomena,  {unless  the  singing  of  birda  may  bo 
so  colleib)  but  dstmninsd  arbitrarily  aconding  to  an  arTangsmsnt 
of  siwh  suuoda  aa,  frum  experieue^  are  found  phsasarahle : whereas 
tlie  Painter  copies  from  a seals  of  eoUmring  and  ihadowiog  that 
actually  vxisb  and  haa  at  all  tiaoss  exialrd  in  Nature.  Tbs  variety 
indeed  of  these  tones  of  colour  in  natural  ohjeeb  is  wonderful.  It 
is  infinits*  l«>ght,  both  in  Ha  hue  aad  intematy,  b contraually 
chttigiog.  The  lains  object  viewed  at  different  noun  in  tlis  day 
haa  a different  tooeof  aolMr.  In  the  course  even  of  a few  seconds  a 
variation  in  the  direction  of  the  Sun’slight  may  completrly  alter  the 
whole  prospect.  ‘ Not  only  lines  and  boiiUniri  which  werelircly  and 
hold  may  hreoms  retiring  and  feeble,  but  the  whole  of  the  sccos  may 
have  a tint  of  blue,  red,  or  yellow,  or  some comhioaiioa  of  tbem(Ait. 
284,  2SA)  thrown  over  it  in  an  iovtont.  Painters  havs  hers  a great 


2.  Ab  belonging  ilio,  under  the  denomination  of  local  OfCompo. 
colour,  to  other  substaocea  opaque  or  transparent,  or  sitiun. 
polielicd.  Examples  are  scarcely  nccticd.  With  re*pecl 

to  4rans]iarcnt  sulistancea  it  it  seen  that  in  proportion 
to  their  imns^Mireacy  igthcrividoeiaor  their  local  colour 
when  tight  shines  through  them.  Thus  t^e  local  colour 
of  leaves,  though  it  may  be  dark  ^ifreen,  becomes  of  a 
lively  brightness  by  tlieir  being  seen  in  situations  up 
against  tlw  light,  and  in  which  the  li^ht  posses  througli 
them  to  the  eye.  But  of  opaque  polished  subntances  it 
will  be  observed  that  they  seldom  or  never  exhibit  uni- 
formly  llieir  local  colour. 

3.  As  ibrming  reflexes  cast  from  one  coloured  sub* 

difficuUr  lo  encounter.  Their  lints  and  lanes  cannot  of  course  bo 
changed  ritnultanrously  with  those  ranid  elmgrs  in  ths  natural 
objects  befure  them.  If  a Painting  could  be  executed  as  qtiickly  as 
the  rap  are  casI  in  a camera  u]«n  a dark  wall,  Ihvo.  tndc^  the 
Painter  might  be  sard  to  catch  the  ftrsling  cnUiur  as  P^t  am  said 
to  “catch  tbs  Cynthia  of  the  mintitr.’*  Hut  Ihs  Painter  must  be 
satckfud  with  ail  artificial  arrangemeut  esIahlUHcd  aa  nearly  as  poe* 
aible  upon  minctpics  cunformaWe  to  the  a|>p«-araarrs  in  Natiirt.  Aa 
in  Nature  there  » a degree  of  rrlief  and  warmth  284,  No.  5)  ia 
prooiMthiu  to  tire  luariMia  of  any  object  to  llie  plane  of  the  nictnrv ; 
to  the  kind  and  degree  of  light  tipun  it ; and  to  the  {Tuxtinify  of 
tuimo  other  object  enlightening  it  directly  or  hy  reflexion  : on,  in 
Painting,  Iheae  ate  tho  principles  of  •uccenful  tmilalUm  though  so 
frequently  detiarteil  finra.  .'\t  (he  commencement  of  a picture  thorn 
|xuts  only  will  prutably  receive  the  chief  care  of  the  {eolxdiunrr  in 
Art,  and  will  by.  as  indeeil  they  ought  to  hr,  most  xtrongly  dx-fiiu'd 
and  marked  whidi  are  of  Ui«  greatext  importance,  erhilv  the  ulher 
portions  of  the  work  will  be  left  in  a lets  obtrusive  and  a bmader 
state.  But  BS  the  work  proceeds  the  proper  subordination  of  these 
minor  portions  is^ofren  most  injunouriy  disregarded.  **  It  is,*' 
ubsrrrrs  an  able  arfiit  and  erriter,  “ the  general  eluracter  of  an 
object  that  is  moot  important,  and  this  character  ia  lo  W preservvd 
at  the  price  of  mmy  oner  quality.  It  ia  this  which  is  imprinted  on 
the  mind  of  every  one,  and  is  therefore  paramount  to  all  other 
prwperlies.** 

And  aa  ia  Nataro  there  is  throughoot  the  whole  of  any  arvne  a 
funeral  tone  of  colour  pervading  the  air  according  to  the  poiot  of 
time  when  it  ia  viewed,  so,  in  Painting,  the  artivt  most  have  one 
prerailing  hue  which  pervades  in  imitation  of  the  almmphers  the 
whole  pidure,  one  prevailing  tint  which  gives  H character.  This, 
like  a key-note  in  Music,  must  mark  and  signalise  the  entire  rum- 
positMti,  and  tlmugh,  in  Murie,  other  tones  and  modulations  Into 
other  kers  ars  continually  made,  and  other  lints  and  other  colours 
ivqtiirv.  in  Painting,  to  be  introduced ; yet  the  one  ptwailing  key 
must  reign  throughout. 

In  copying  from  Nahire  the  Painter  haa  tbs  adTanlage  of 
choosing,  among  the  multiplied  appearmim  of  the  same  diject, 
that  appraranea  in  shade  and  colour,  which,  without  alteriag  Hs 
form,  may  render  it  most  agieeabis.  In  this  seledion  ht  must 
study  TlarmoDy  of  Colouring.  Hers  ia  another  phrase  from  the 
vocabulaiy  of  tho  Musician.  As,  ia  Music,  eertain  tones,  when 
sounded  together,  blend  agreeably  according  to  a scale  fixed  aad 
drawn  from  experience ; so,  in  Painting,  certain  ccdouri  and  tints  am 
known  lo  Mend  harmoniously  wHh  others.  Also  as,  in  Music,  din. 
cords  and  harsh  combinationf  arise  from  crTtain  iatOTvals  of  sound 
striking  jhe  mr  at  the  torae  moment ; so,  in  Pahdii^,  violent  pain- 
ful sndstaillingefllrcts  ariM  from  umoturmi  Juxtapovition  of  cer* 
lain  colours.  We  say  unnatural,  becaoss  in  aO  apiwaranevs  of 
Nature,  (that  b,  in  aU  appearanoss  out  of  the  Painter's  canvass,) 
there  is  a wonderful  effect  of  harmeoy  esasrd  by  the  intewetung 
and  cimmiambieat  air ; which,  by  its  ons  prwaihng  tmm,  overeotnes 
in.  most  instances  all  jarring  and  viulent  onpoaitkNi  betwssn  any 
two  objecN  ptaoed  Basu  each  other  even  of  too  most  glariogly  d» 
eordant  cohmrs.  This  seems  effected  by  an  appaivat  mini^tiig  or 
imion  of  the  rays  of  each  at  tbs  respective  points  of  contact  of  the 
twoobjee^and  ■ aided  hy  the  grey  cf  diatanee  caused  W the  inter* 
rening  air  which  appears  to  nemraJtto  the  eoloun  othersrm  hanhiy 
‘opraeed.  *’ 

Fnnfi  this  proceedifw  of  Nature  the  Pabter  collects  a method  of 
tontmg  his  psrtute  ana  reduces  it  to  one  harmomom  effect  as  a 
whole.  Cfreys  are  aa  Important  roedtum  by  whldi  he  must  work 
to  neutralize  and  subdise  aU  uncalled  for  harahntss  in  cdouring  j 
and  for  the  same  end  a compound  tone  mixed  from  the  two 
opporing  colours  msy  be  introduced  to  tjualify  his  grc}s  for  the 
uadertaKing. 
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PaioiinR.  gtancc  upon  the  suHttce  of  another."  ThuJi,  though  the 
local  colour  leaves  be  green,  yet  such  of  them  as 
rcllect  the  blue  of  the  sky  will  have  bluish  reflete* ; 
while  others  that  reflect  the  rising  or  setting  light  of  the 
sun  will  hove  reddish  or  yellowish  rcfleses.t 

4.  As  having  various  degrees  of  strength  or  of  pale- 
ness, which  implying  more  or  less  shadow,  make  promi- 
nent the  parts  so  shaded,  (Art  2S8.)  and  give  us  ideas 
of  solidity.  Thus  by  moonlight,  or  in  the  while  or 
greyish  light  of  noon,  with  the  sun  veiled  In  clouds,  a 
piece  of  drapery,  a'NJonling  to  its  lights  and  shades,  e»- 
hibiLs  numerous  tint>«.{  of  one  and  tlie  some  local  colour, 
Bunicient  to  convince  ns  of  its  being  a solid  body,  though 
far  less  conspicuous  than  in  stmshiue. 

5.  As  contributing  to  give  }>romiucncy  by  its  tcarmth 
to  certain  objects,  or  by  its  coldness,  to  throw  back  cer- 
tain cAher  objects  into  distance.  Thus  the  blue  toncs^ 
of  a mountain  or  of  a building,  assure  us  that  a quan- 
tity of  atmosphere  intervenes,  while  certain  worm  tones 
iniemiingled  at  their  summit  convince  us  of  their  eleva- 
tion. Similar  effects  are  found  in  all  objects  propor- 
tionubly  to  the  power  of  light 

(285.)  Bui  colour,  besides  giving  identity  and  promi- 
nency to  objects,  has  a furilier  qualification,  that 
giving  pleasure  to  the  eye  by  certain  agreeable  ctvmW- 
nalious  of  coloured  rays.||  An  acquaintance  with  these, 
however,  comprises,  os  any  student  may  soon  find,  but  a 

* So*  Note  (A.)  lief.  3.  at  the  «od  of 
f NtKo  (C.)  uu  ivftL'xet  of  colour.  • 

I By  lint  we  would  b«  underetuod  fa  nie.'iD  s particubu  degree 
of  •tren^.'th  at  of  palefttis  io  any  colouf.  Tliiw  m the  dia<;Tanil 
to  Ulu>trat«  the  pnvnulic  and  co:a|wua«l  scalve  of  cvhiur,  (fiUU  ri. 
fig.  ^ nod  r.)  tbv  strongest  tint  of  cvlaur  is  at  tbu  irnwr  circk  num- 
becwl  IfO : the  julest  at  No.  1,  or  the  outer  circle.  The  student 
(to  wbon*  wv  rrcomiticud  to  conalntcl  lb«  li^-UTes  cousidoaWy 
Un^*r,  and  to  colour  them  fur  biras^  vill  ubaerva  tliat  there  are 
twenty  different  altadcs  of  d^rees  of  strvnjfth  reckon»0|*  from  the 
whitrsi  to  the  dociw^t  wfeasUy  of  each  of  the  eighteen  Ioom. 

& By  #<Mrc  wc  uDdersUnJ  the  interval  (wc  the  third  Note  to 
Aft.  234)  between  two  coloun  a*  to  degnt*  uf  coldneia  or  of 
wariHih.  (Art.  296, 297.)  Tliue  imq  k it  a warm  colour  wlien  com- 
pered wim  blue : and  a cold  colour  when  cumiiared  with  red  or 
yellow,  Ic.  In  tike  mantver,  gn«a  is  a warm  colour  compared 
with  Idue:  and  a cold  colour  when  compared  with  yellow,  tvd, 
oran^,  3tc-  Tbc  degree  of  difference  U termed  a tone,  and 
this  degree  might  ‘ perhajm  be  marked  like  any  point  iu  a 
marinef's  coEDptM,  (fee  plate  xi.  fig.  6 and  7,)  if  the  circle  were  to 
diridfd.  . 

II  The  warm  coloim  {yellow,  orange,  red,  and  then  rompounds) 
ate  Mudvniood  to  attract,  and  seemingly  to  anwach  the  eru ; on 
the  other  baud,  the  cold  colours  (violet  or  jmqik,  bine,  and  green, 
with  all  cuiupouods  of  Wue)  ore  coorwlervd  to  give  the  apwaxance 
of  receding.  We  lirir  suh^in  a hrirf  abstract  of  the  Ibeor)'  of 
Mi»e^  FlarrU,  ]Kjbluhed  about  1701,  with  adedicslion  to  Sir  Joehua 
Beyuukls,  who  pTo  it  hia  approhation.  The  opinkm  of  the  greatest 
colourist  of  the  Knglish  ScWl  givise  tbe  t)ftem  a strong  cUuin  to 
our  attention.  Harrii  divides  hb  »ebemc  into  two  ports  i 

1.  The  iwismaiic  scale  ordivisioa.  (idate  xi.  fig  4, 5,)  admilling 
no  other  colour  but  those  shown  in  the  prism. 

2.  The  compound  divbaoo,  producing  all  the  other  colours  to  be 

fuuiid  in  Nature.  , ,,  , 

Pursuing  the  Newtonian  view,  l»c  regards  while  and  Mack  as 
eobKin:  white,  a i«ffvct  combination  of  all  as  repreumiting  light : 
and  btack,  as  also  a corobinstion  of  ml,  Uuo,  and  ycUow,  in  equal 
force  and  of  the  struogert  powers.  He  conceives  these  tlutie 
•Duals,  ^ rqualty  opposing  each  other,  to  be  each  of  them  dc- 
•tioTvd.  to  Uiat  none  of  them  » distinguashible,  bo*  all  bcconio 
abaoiK'd  in  total  obscurity.  To  illustrate  this,  bo  supposes  the 
three  piiinitivc  oalours  to  mei4  in  Ihrir  fullest  powem  or  strength  in 
the  form  of  limit*  triangulaf  paetsa  of  strined  glare,  plai-cd  over 
each  other  U verify  the  eOect  (Fig.  4 ) lit  conceives  that  pnreise 
anil  clear  Miraa  of  the  three  promtives  an*l  of  their  orediates 
may  be  eonrejt-d  by  refcreuce  to  tome  known  svdistance  or 
flowvr. 


•light  portion  of  tlie  knowledge  of  Painting.  It  anoiuata  OfCmnt^ 
to  little  more  than  the  abtlity  of  producing,  by  the  juxU> 


rted, 

Priml1ires<  yelknr. 


vcrmiliiui, 

. lua^lJlBow, 

lldtM,  ultra-mariDe, 
orange,  red  urpmicnl, 
green. 


*»p-gre«»i 


purjde, 


•iid  popnr- 

f butter  flower,  or  meaaiisr  »- 
^ nuiscidua. 
cornbottle  flower, 
garden  moryguld. 
iMvee  of  Um  lime  tree, 
r hairy  •weet-eeabious,  or  the 
< flower  of  the  CDmmen  Ju- 
I.  das  tre^ 


1.  Respecting  the  first  dirision,  or  prismatic  etrcla,  (%.  S,)  yet- 
low,  red,  and  blue  being  the  simploit  elemunt^  take  their  pUewe  at 
the  greatest  distance  fram  each  other  in  Ilia  dfck.  Between  these 
reepectifdy  are  yUced  the  loediates,  ria.  utasge,  green,  and  puipic. 
For  if  red  and  nliuw  be  mixed,  they  will  prwluoe  an  orange,  nod 
therefore  it  is  placed  between  rvd  and  yellm  i if  ^Uow  and  bhan 
be  mixed,  grew  is  jiroduevd,  and  sieconluigiy  takes  its  place  between 
those  two  coluora.  la  like  manner,  purple  produend  by  blue  and 
ted,  must  hr  placed  between  them.  A gradual  change  of  the 
colouri  will  be  observed  when  viewed  succeanvely  frutn  tlie  top 
towards  (he  rigtiL  Red  will  be  eeen  softeuing  gradually  into  Orange  ; 
the  orange  to  yellow ; the  ^Uuw  to  grwn ; that  again  to  blue, 
which  graduates  to  puriilc.  xhe  ifurple  coming  to  (he  upper  part 
of  the  circle  is  lost  m rod,  which  complrtes  th«  whole.  In  this 
scale  it  ts  manifest  there  cannot  be  a colour  cumpused  of  more  lliaa 
two  of  the  luiiuitires.  The  number  of  cuLoun  in  this  circle  are 
cightoeu.  Koch  of  these  is  divided  l>y  concentric  circles  inlo 
IwvQty  parts,  or  degrees  of  power,  from  the  decjwst  and  strongest 
to  the  weakest,  or  from  the  outerrooet  circle  to  the  iiuiermost. 
These  ifogn-ei  are  called  tints,  of  which  the  whole  circle  contains 
360,(16  X 20  s 36b.)  5k»  that  each  of  the  colours  in  the  tuucr- 
must  or  HmoUost  circle  )us  twenty  degrees  of  power,  while  each  of 
the  outermost  poseesMs  only  oue. 

2.  'Fhe  diristaci,  or  scale  uiuntst  compound,  (fig.  7,)  is  stippascd 
to  omtam  all  those  coUkops  which  may  poesibly  lie  made,  where  oil 
the  three  uunittves  arc  cm{>liiyed  cvoyuactiv<dy.  In  order  to  effect 
this  ]KNi^le  comtanatiou,  the  three  mediaU-t,  orangv,  grtva,  and 
wlrpl^  ere  ssubetiluled  for  the  three  i timitive*,  tvd,  yellow,  and  blue. 

of  the  mrilrtt-  bung  cworporod  of  two  primitives,  will,  ac- 
curding  to  the  rsamitle  d the  lir-t  diagram,  (hg.  6,)  and  by  the 
same  vnode  of  pruceediug,  [wuduce  other  coinyKnmas  and  their  tints, 
which  in  (his  second  scAi  (fig.  7)  (exclusive  of  (he  orange,  grera. 
and  purple  ineiiulrd  io  the  prismatic)  amount  to  15  ouionrs,  oi^ 
when  each  is  divided  into  20  tlcgrees  of  pnwt.'t  or  strem;th,  will 
prod'ice  three  hundred  tints,  which  being  uded  to  Uie  360  cun- 
taining  in  the  prismatic  scale,  furm  a tutiu  of  GGQ ; yet  t)i«  colourx 
producing  so  great  a number  of  ttuls  amount  to  rwi  more  than 
33,  niig«d  in  such  a natural  order,  u cosily  to  he  retained  in  the 
mcmiiry. 

Prismatic,  fled.  orong«-rc<l,rrd-ur*iigc  ; <wwwje,  yellow-orange, 
orange-yelfow  j ftUc*p,  gfcro-yclUnr,  yeWow-green } grrm,  blue- 
green;  gre«o-bluc  i &/wc,  pturplodilue.  blue-j^^irple ; f>erp/r,  rrd- 
purpW,  purple'red.  Compuu^  Orange^  olive-orange,  urangn- 
olive  ; o/ipc,  grefn-olire,  oliro-giteo ; grerw.  ilatc-greun,  gri-en-slale  } 
afore,  purple-sla(c,  ilate-purpW  ( brown  puq’k,  puqio-brown  j 

6ro»r»,  ornage-browo,  brown-orange. 

« This  sy^cnuitie  arrongempnlwill  be  found  of  use  in  eootraitiug 
coloura.  If  a contrast  is  lequireil  to  any  colour  or  tint,  look  fur  the 
colour  or  tint  in  the  system,  and  directly  omwtito  you  will  find  the 
contrast  wanted  t w*z.  suppose  U U vcquirrd  to  know  what  oaUtur  is 
moet  opporilo  or  contrary  to  hue  to  red ; look  directly  tii^josilc  tu 
tliot  CidoHT  in  the  jwimitirc  scale,  (fc.  5.)  and  the  contrast  is  fwiad 
to  b«  green,  wlvkh  is  the  cotapound  of  (he  two  other  nrimitJTci. 
So  likewiMi  tho  diametrical  opjHoHte  to  Uue  is  orange,  and  toywlkiw 
purole* 

The  author  proceeds  Io  remark  the  uscfulneas  of  his  theory  !• 
tho  process  mixing  or  blending  Manj’  du  not  admit  of 

being  mixed  t‘<gcther  without  ntvducii^  a oegatii'C,  Drutral,  or  uo- 
tneaniiig  cokmr,  ris.  green  and  red  of  four  of  tint ; blue 

and  orange  of  fire  drgrct'S ; yellow  and  purple  of  six  degrees.  But 
if  the  colours  so  mixed  are  posicsBod  uf  ail  their  ]xnrcr,  they  thea 
jiruduco  a drop  black,  as  all  opposites  in  viiher  scale  will  do.  No 
pure  cofour  can  be  so  funnri.  Therefore  any  two  colours,  in  older 
to  pro<luce  a third  by  their  mixture,  must  uut  be  cImmcd  at  so  great 
an  intcrral  ur  distance  as  oue-tbird  of  the  circle.  The  nearer  llwy 
are  eituatevl  tlve  better.  SoppOMt  an  orann  cuhnir  wanted,  tud  and 
yellow  will  i^bct  itj  but  rv^ronge  and  yuUow-arange  mixed  wiQ 
do  much  belter.'* 

Likceise  if  tb«  colour  of  a picture,  or  any  part  of  it,  bu  to0 
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PaiDltag.  pwilion  of  certain  cn!ours>  the  Rame  Benaallon  as  b;  a 
well'COinpoaed  nosegay  or  by  the  Hing  of  a butterfly. 

(2&6.)  Another  use  of  colour  is  'is  suitableness  for 
conveying  or  encouraging  certain  aentimenta,  that  may 
be  in  conformity  with  the  intended  moral  of  a picture. 
We  do  not  licrc  enter  into  nor  recommend  the  emble- 
matical purposes  to  which  ci>lour  was  applied  by  anti- 
quity and  by  the  early  Schools  of  Art.*  But  there  is 
evi<!ent1y  in  colours  as  well  as  in  sounds,  a sentimental 
tendency.  Hie  blind  man,  who  likened  scarlet  to  the 
sound  of  a trumpet,  was  not  untrue  to  Nature.  Some 
cukmrs  awaken  cheerfulness  and  gaiety  ; some  invite  to 
re|>oRC  aiul  peace ; others  excite  ideas  of  gramleur  anil 
spletuiour;  some  challenge  rivalry  and  hurl  deflance,t 
while  others  dilfusc  tmpreaaions  of  a solemn  character. 


•trootc.  fu«  tavUmce  tie  rwl,  or  too  ycUow ; Um  eofwirferalkia 
of  tli«  author's  sebeme  pobits  utU  a remedy,  by  uniting  to  the  case 
of  tcilnm  iU  u]ifioiite,  r».  green  of  the  seme  tint  or  degree  of 
J4IWC7  With  the  ; Sfwl  in  the  cue  of  ^lowness  by  uniting  purple 
of  the  ume  power  with  tiw  roilow.  Be  then  obierrei  upon  the 
diiflculty  of  thuUng  mHleriefs  to  give  a perfect  examjiiie  of  hi* 
cebemur  but  eihh,  thel  uidigu,  g.tml>ogr,  carmine,  end  Mp-grecn, 
m*y  be  celled  ^•er^Vc^,  because  each  of  ibctn  CDUtains  tbo  twenty 
(kgrvce  of  j^rwcT,  or  cTvn  more.  He  cuoceiTes,  that  if  his  culotits 
wrrr  thriih-d  uito  e greater  nmnbet  of  lints  or  divisien,  such  an 
attempt  would  rather  give  greeter  ronfueioa  than  otilrty  to  his  AT- 
rougnm-'iit.  We  may  sit<l,  that  the  reedrr  may  cesily  nuke  the 
attein]>t  for  faimwlf  by  eomponag  a third  koIc,  of  which  the  three 
iniemu'dietcM,  brown,  oHse,  and  uiue.  ahell  be  the  factors  instead  of 
the  mediates,  orange,  purple,  and  grveu.  (Fig  6.)  The  experi- 
meni.  ludeed,  has  bi^  aetually  made  oivd  pobhsb^  by  the  tugwuoue 
Mr.  Hauler. 

* We  read  in  EnJui  of  garments  of  Uue,  purjde,  and  scarlet  \ 
which  eu1»*ir*  either  fn*m  Iho-r  nimptirity  or  foreible  qualities,  hare 
been  empliareil  by  atflsis  of  oH  ngvs  in  pairsting  droprriee  of  sacred 
or  noble  charactiw  Colour*  also  hare  a tituens  according  to  the 
eeierol  p^-roonagn  repeeecated.  Thus  we  reed  of  **  llie  aaura  sene  of 
VeiMio,  of  the  teo-grecn  garnieute  of  Ni'^dunr,  end  the  red  mantle 
of  Mors.*’  Burnet,  fhs  CViwr,  p.  38.  “Yellow,”  oborreet  Mr. 
Craig,  “ is  iindei«to<.d  to  reiwetent  lustre  and  glory  | r«d  to  nqww 
tent  power  oad  Uiv* ; blue  implies  dirinity ; purple,  autbonty ; 
Tialei,  humility;  and  green  servitude.  Upon  this  etatcmeiit  aud 
cs^aoatioa  we  are  enabled  to  oecaiiot  for  the  invariable  mrtica 
among  HaintvTB  of  portraying  the  Meesecl  l^vionr  of  Sianltioil  in 
girmrnta  of  red  ana  blue : the  red  impliot  hii  cooprehiaum  leva 
to  the  human  rsce,  at  srvU  as  his  power  to  fidfil  the  clictotct  of  that 
)ovo ; mmI  the  Mae  ngiriGi.w  his  IXvine  erigm.”  L^eittret,  p.  175. 

f “ 'Xheru  ore,”  obeerves  Mr.  Payne  Knight,  “ tone  kindt  of 
birds  atul  ijiuulrupcdt,  such  os  turkeys  and  oxen,  to  whocn  scarlet  it 
peculiarly  painful ; os  they  srill  run  at  H,  and  attack  H with  the 
utmost  virulence  and  fu^.  Grten,  on  the  contrary,  eppeail  to  be 
gmleful  to  the  ejet  of  oH  emmals ; though  ndwirt,  as  well  as 
awinds  end  Barguna,  are  mote  pWasmg  when  harmonioaaly  mixed 
end  gnulnotcd,  than  when  ilufinct  and  unifurto.  Indeed  nwy  are 
alnuist  always  graduatcii  and  broken  in  Nature,  la  every  indivi- 
dual {link  or  ruee,  whether  its  colour  be  white,  yellow,  or  rerl,  iaftnitw 
voriatin  and  grodatione  of  lint  ore  prudiiced,  not  only  by  the 
different  modifiratums  of  light  and  tnadow,  but  by  the  Tnnau!i 
ivftected  my*  which  one  Waf  casts  npoci  another,  oecordiag  to  their 
diSerent  degrvwt  of  opacity  aa«l  eepoauce.'*  Knight,  M Thwe, 
8v«.  )8b5,  p. 

*'  Cedoun  that  are  rri'xt  agreealds  to  the  eye  ore  each  oe  the  eye 
haa  hcrome  accustomed  to  from  their  being  conetautly  preernted  to 
the  stgM ; such  as  blue,  white,  ov  grey  in  skise ; green  in  trees  and 
graet ; Leown  ur  warm  grey  in  earth,  ro«l,  or  ttooe.  At  therafota 
Bw  eye  hot  been  formed  upon  the  couteinjilatMio  of  such  eoloun, 
the  gvuerol  look  of  Nature  can  be  given  only  by  admitting  Urge 
pertwa*  of  such  oibmri  into  the  picinre;  u they  are  more  vivid 
than  art  most  commonly  ebeerved  tn  Nature,  the  charm  it  deatmyed« 
Ail  eulmtn  rvnderrd  familiar  ty  the  introduction  of  ortidcial  tneant 
ore  guided  hy  the  saaie  law*.  A gtetn,  though  quite  unnatural 
when  mnploy^  upon  herbage,  might  be  strictly  natural  in  rapce- 
eentiog  t!\o  local  colour  of  a piece  of  dnjiery ; yet  wu  may  mftdy 
admit  that  the  mo«4  bhlliaid  coloure  may  receive  an  edvaatoge  in 
being  hmed  to  thuw  hues  most  eomnion  in  Nature,  espt'Onlly  if 
they  form  a large  most  in  the  pidusv.'*  Bianet,  On  Coiattr  in 
PaiMirng,  f.  5. 


such  as  of  reverence,  of  contemplation,  of  lonelineM,  or  OfCompo- 
of  mclnncholy.  titioa. 

(287.)  iti.  Wo  come  now,  lastly,  lo  the  third  coiisi- 
deration  which  ought  lo  occupy  the  mind  of  a compoacr,  Meant, 
namely,  his  mratm,  ruirjt,  or  rno<frf  of  rrprntnMion. 

These  ere  so  mimeruua,  and  in  such  variety,  according  repietenia* 
to  the  genius  of  each  individual  artist,  and  ihe  nature  of  tkm. 
the  vehicle  he  einplmt,  that  to  enumerate  them  com- 
pletely would  be  like  describing  every  kind  of  imiaical 
instrument,  together  with  the  peculiar  merits  of  every 
remarkable  performer  upon  each.  The  few  particulars 
which  our  remaining  space  |>ermits  us  here  to  collect, 
may  a.ssl.st  towards  a useful  system  of  practical  compo- 
sition.* In  order  to  as  plain  and  compendious  a state- 
ment as  possible,  we  give  a summary  of  these  particu- 
lars in  the  following  rules  : am!  ulmerve, 

(288.)  That,  in  a Historical  arrangement,  Ihe  inventive  Kctoriol 
powers  of  the  composer,  like  those  of  a Dramatic  Writer,  1“*®*<** 
should  he  directed  lo  every  probable  circumstance  which 
may  contribttte  to  heighten  the  effect,  and  which,  though 
in  strict  truth  it  did  not  happen  at  the  time,  yet  might 
have  happened,  wiihoutdoiiig  any  violence  to  probability. 

For  example,  it  is  a Historical  that  General  Wolfe, 
when  he  fell  at  Quebec,  commanded  such  officers  a.s 


* Next  to  heiag  kraity  miireptil>4cof*(ichinipfew»onsaflda]>iiear. 
ances  as  ar«  proper  for  Haialmg,  the  ortbt  must  potsru  to  a htgl)  de- 
gree, tb«  fseulty  of  aw/AeAra/  nrrmtfnmfnt.  Having  chnaen  his  sub- 
be  must  b«  further  gifted  with  a geniv*  to  eontme  it*  rxmition. 
XU  knowkdge  oad  aatxuttva  |wTeepti«>n  of  whatever  is  gram!,  bcau- 
tdul,  or  ioler«atiflg  ia  vuibt*  ub^ectv,h«  moKt  arid  familiAr  seqaamt- 
once  with  the  tnaaiui  and  motenal*  of  his  Art.  It  i*  nnt  ^lumgh  to 
hav«  hi«  pictwra  dwigaad,  oesnplcted,  and  hiiftg  np  otih'  in  the  got- 
lery  of  hi*  fancy.  Any  dreamer  caw  jMiut  Ihva  ra  tm  "terp,  anil 
coa  Mirntas  any  thing  that  m-r  was  lUme  bernra  in  Pninting.  Hut 
ihe  work  of  lbs  waking  ani*t  must  b«  Mubstantiol  oad  tangible.  Thr 
*'oiry  iwtliing"  loust  have  a local  habitation,  adei|uaie  to  its  rece|»- 
tion  i sy*teuialiealty,  carefotly,  aad  durably  coivitructe^. 

Srstetm  with  Famters,  hua  a twofold  operation.  It  reinfes,  m 
thenrst  place,  to  the  iutrllectttol  uwweWHWw  to  be  coHvrjvd  tn  the 
fpectolor.  This  iocUides  tbo  knowk-ilgv  aad  um>  of  cxpresoMin  ; on 
tbu  head  we  have  already  Dft*ml  some  rpmarkH.  (Art.  279.)  Or, 
Mcoadly,  it  relates  to  the  nutaruds  for  eocirayiug  these  iniptvsnons, 
vta.  outlLia,  light  aod  shade,  chiaroenim,  colouring,  grotiprug,  &e. 
8y»t«m  orrn'rs  at  its  highest  neellence  when  ilie  Intter  of  thtrtu  two 
oorrolioaa  is  not  teen  nnr  noticed  in  comparisuA  of  the  finmcr-  In 
KaffaelU,  for  example,  the  exptaskm  is  *o  ialelligtlde,  ou  dmet, 
so  forcible,  that  you  forget  the  eonhivaa«ea  and  materials  by 
which  that  grvat  muCrr  aecomplishse  his  ptirpoM.  To  any  one.  not 
a Fainter,  the  most  cx^ppMirc  perfonrkartcea  seem  <1m  eanrst  The 
gifieil  artist,  however,  wvU  kirows  the  pains,  the  ingenuity,  the  skill, 
and  jiMlgmcot  exrrciwd  for  tlwir  aecutnplBhmmt. 

For  llw  gnteraJ  iDedMcrity  of  modern  Art,  a very  good  practical 
reasuo  boa  been  omifoed.  NoHevM  have  more  taste  than  i^ius. 
Aa  it  i*  the  |*n>vii^  of  geenu  to  moke  her  own  rules,  not  hastily, 
but  with  all  Ihe  ciKumsiwctioa  of  a suparter  berngt  to  create,  ifww 
nay  so  express  it,  a workl  of  her  own,  but  at  the  tame  tlma  to  legii- 
Isle  her  creotiuu  by  the  laws  of  strong  eeoat  drawn  hum  the  coda  of 
Nature,  and  iudiciuusly  adapted  to  circumetoncaa : to  it  » the  fatal 
peculianty  ot  tosta  to  fuUow  no  rales  but  what  ore  ready  mode. 
T.utc  Hisetuntr*.  Taate  seems  to  live  only  by  the  bevsth  of  foshion. 
To-day  what  is  extravagantly  praised  bMaica  iiwiptd  to-morrow. 
Taste  would  improve  upon  Nature.  Hence  we  sow  that  style  hot 
been  so  oflon  mure  fsvourvd,  more  Irasteil  to,  and  more  studi^  than 
lulnral  rapmaion;  and  thut  Schools  of  Art  have  foiled  to  hooeflt 
ootl  advance  the  cause  which  they  profoM  to  maiatain. 

Genius,  on  the  contrary,  contmues  true  to  Nature,  and  like  Nature 
is  always  ranwus,  always  inlrresllog  or  raesting.  it  happens  in 
Foiating,  at  iti  5(tisic,  that  gvniai  is  guided  chiefly  by  Nature ; hut 
that  tost*  without  genius  te^s  lo  draw  the  eye  as  well  a*  ear  away 
from  Nature  to  the  prrAwmeBcce  of  other  artists  that  have  bi-vu 
sucret^u)  coinpetilurs  for  fama.  It  tends  to  indiws  a habit  in  one 
arti'a  of  copying  from  another,  instrad  of  inrsuiag  a system  cans 
fyiy  digv«teri,ai)d  pteviausly  eelaMiahcd  for  liimwlf ; (Iw  rtwiiU  of  hia 
ownrE[wni'ocr  *ml  iinhwtrkias  observation  of  natural  i>heoofnena,ra 
well  os  of  the  labours  of  othm. 
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PftilktinK.  about  him  to  leave  him,  an<!  continue  their  pursuit 

> — ^ of  the  enemy.  The  only  pertmn^t  M'ho  remained  with 
him  when  he  died,  were  the  surffeon  and  a grenadier 
who  attendesl  him  as  his  servant.  West,  however,  in 
his  celchratetl  picture,  “The  Death  of  WoITe,”  has,  with 
great  ability,  introduced  various  oilier  figures,  which 
give  to  view  a number  of  interesting  associations  con> 
nected  with  that  event.  The  Indian  chief,  iu  particular, 
Mho  watches  the  expiring  hero,  accpiaints  us  with  the 
place  where  the  scene  b laid  and  identifies  it  with  Ame- 
rican History.  Copley's  " Death  of  Chaiham’*  is  a 
similar  txornplc.  The  Lords  appear  in  their  robes. 
The  fainting:  fit  also  of  LonI  Chatham  (for  he  did  not 
die  in  the  llouse  of  Lords)  was  not  actuallv  witnc.s.sed 
by  many  of  the  persons  inti^uccd,  for  tlie  sake  of  scenic 
effect,  into  the  picture.  Coses  might  also  lie  mentioned 
where  two  events  which  happened  at  the  same  lime  are 
introiiuced  into  the  same  composition.  Of  this,  “ the 
Tmnsfignratioii,’*  by  Raffaelle,  is  an  instance.  It  was 
while  our  Lord  was  transfigured  in  the  Mount,  accom- 
panied by  St.  Peter,  St.  James,  and  St.  Jolm,  that  the 
remaining  nine  disciples  were  implored  by  the  afilioted 
{larcnt  of  the  demoniac  to  heal  his  son. 

(289.)  That  a similar  exercise  of  taste  and  fancy  is 
not  only  admissible,  but  Is  essential  to  picturesque  ar- 
rangement in  grouping*  objects,  wliether  animate  or 

* **  In  cominrnelug  •c-HDpinitMa,  it  it  custiiTDar)’ to  m&rfc  Ute 
miilillt!  of  the  tpocc,  fur  thr  purpose  id'  arrtngiu,;  thoae  points  we 
coQtider  of  inmt  iin]i»rUace  to  the  subject ; diviitiiig  th«  piclurc  for 
the  reptUt^Q  of  the  mswM  of  tight  uid  thute,  ucrrtaiomg  iinal 
fixing  the  hoTix^mU]  line,  He.  A mode  of  cooktructing  the  coenpo- 
siUan  in  refen-nec  to  x ilix-.^nal  joining  any  two  corners  of  tho 
ni'lnn;  is  oAen  tugi^eUcd  I'rooi  the  ptntpective  effect  rui{uiring  n 
Irngih  of  lioe,  theirhy  u*  to  pUce  the  point  of  sight  nt  quo 

Mile  of  the  picture ; oouMlimet  it  b suggwftea  fonn  the  group  re- 
i^uiring  a large  space ; which  a clisgnnal  Uue  secures,  as  to  the 
* Ktvration  of  the  C-rosa,'’  I7  Kuheas ; or  sonetiuies  it  is  tuggesied 
from  the  conduct  of  light,  as  in  Ids  picture  of  t}i«  ' Descout  from 
the  Crina.’  Cuyp,  aduptiog  this  mode  i>f  compusilion  in  most  of 
his  pictures,  (whu  h are  geoctwlly  sunset  or  tunmo,)  places  the  foeu* 
of  light  at  the  bottom  of  the  sky,  thereby'  eiuhliog  the  distant  p^ 
of  the  Uadscape  to  melt  inlo  it  by  the  most  uattual  nieaai ; while 
the  stnmgcvt  {lart  of  his  sky,  being  at  the  opposite  angle,  |>milucM 
tlw  greatest  ex^uiiise,  and  tmxrs  amt  harmooiies  vit!i  the  itnrk  side 
of  tM  picture.  Thus  the  ere  11  carried  rouod  the  composition  till 
Uie  two  extremes  sre  hrougiit  in  couta^,  the  most  promineot  with 
the  must  rettriag.  In  compositions  conetnictcd  ujtou  this  principle, 
(particularly  where  the  landscape  occupies  a Urge  portion,)  many 
artists  carry  the  lines  of  the  clouds  tn  a contrary  direction,  to  coun- 
teract  the  appearance  of  all  the  lines  running  to  one  point ; thus 
using  the  dark  of  tlw  douib  to  amiafcnzf,  at  it  ts  tenned.  By  such 
a |«acticc,  an  apparently  better  equi{H9ase  nuy  be  looducei),  but  it 
sacrificis  many  advantages.  For  ww  obeerre  in  many  of  the  pic- 
tures nf  Cuyp,  Rubens,  and  Teniers,  where  the  figun^  landscape, 
and  sky  are  on  the  same  aide  of  the  composition,  Uiat  a rich  ud 
soft  effect  is  pruducinl ; and  that  the  strung  light  and  dark  touches 
of  the  figures  (ell  with  great  force  against  a background  of  house#, 
trees.  He.,  which  are  peerente<l  from  Wing  harsh  and  cutting  by 
raising  their  nlges  with  the  clouds, or  dark  bine  sky.  This  doubling 
of  the  lines  (if  1 may  so  express  it)  gires  a piclute  that  rich  fulnesa 
which  we  often  {wrevire  in  afirst  sketch. from  its  posscmiiig  several 
outUiKs.  Those  who  imagine  tliat  by  thui  thiwing  the  whole 
composition  on  one  ask,  a want  of  miign  will  be  pruduerd,  will  be 
couTineed  of  their  error  by  prrruiving  (many  work  tJius  constructed) 
how  small  an  object  restunis  the  balance.  Since  the  smallest  oljoct 
by  Iwtng  detach^  and  opposed  to  a faint  backgtwinil  of  extreme 
distance  reccires  a tenfold  value." 

**  Haflovlle,  in  the  ‘ Transfiguration,'  has  made  Uie  principal  figure 
of  the  lower  group  (an  interesting  yu>iug  female)  detach  itself  from 
tho  griMuid  by  a strong  warm  light  cutting  against  the  shadow,  uud 
by  a (lurk  bine  mantle  conun|^  in  contact  with  the  hgid.  From  tho 
nrcumstance  of  her  addrwung  the  .-\poitlee  and  poinliug  to  the 
den>oatac,  the  two  sirUe  are  un>l«<d  ; and  the  fignrea  are  so  linked 
together  that  the  ej'c  k carried  round  tmlU  we  arrive  at  Ihs  most 
|wtijeci'>ng  points,  namely,  the  hands  and  feet  of  the  Apostle  with 
the  book.  Tlie  dtsci^dvs  evi«ces«  their  iualnUty  to  petfurm  tho  cure. 


inaiiiinntc.  The  postlian  of  the  figures,  the  direction  of  Of  Compa- 
ilte  lijfiil,  the  formoiioti  of  masses  to  give  breadilt,  (Art.  aitjuu- 
294,)  ami  of  contrasts  to  give  variety,  are  not  necessarily 
such  ns  did  occur  at  the  time  of  the  event,  or  scene  to 
be  paiuled.  It  is  sufficient  that  they  might,  without 
improbability,  have  occurred. 

(29tt.)  That  light  and  shade  may  l>e  most  conveni-  Five  gene- 
ently  divided  into  five  parts  or  gradations,  namely.  No.  I.  rjlgrada- 
Extremc  light;  No.  2.  Half  light;  No.  3.  Middle 
No.  4.  Half  dark;  and  No.  5.  Extrerise  dark.*  These  Ik.x. 
gradations  may  be  expressed  by  five  tints  of  some  one 
colour  taken  fo>m  eitfier  of  the  scales  compound  nr  pri- 
mitive, (plate  xi.  fig.  5 or  7.)  supposing  tlie  colour  to 
be  whitest  when  most  approaching  to  extreme  light  at 
the  outer  circle,  unil  deei>CHi  or  darkest  when  approach* 
ing  to  extreme  shadow  at  the  inner  circle,  llctween 
these  two  extremes  of  the  twenty  shades  of  lint  there 
tnenliuued,  let  tlic  space  be  divided  by  five.  The  ex- 
treme light,  or  No.  I,  will  then  lie  between  the  outer 


while  two  uf  (hem.  iJoiittiog  Iw  (he  Muuul,  refer  the  People  to  Cbnct ; 
and  thu*  connect  the  lower  with  the  upjwr  liaU  uf  mu  sultlime  ptc* 
turc"  a 

**  It  ii  not  otdy  nrenaar)'  that  a gnnip  ahouUI  (vave  hi>llowf  fuc 
the  n-ceptiuo  of  ahaduw,  but  alw  projectiooa  for  (be  light  tn  root 
upou  ; it  But  only  ought  to  puWirM  a geiMrol  form  la  the  out- 
tine  ttbtcb  difiiM'v  it.  but  t^  figurr*  huiat  aI«o  Lw  liitki-«l  together 
in  such  a way  ««  to  k>ad  the  vpectatuv  ia  nmungat  ihetn.  They 
must  ap|>car  tu  hare  ruoin  to  »ta<ul  u|M>n,  and  every  figure  mu»t 
keep  iu  a(ipru|K-iate  place,  according  (o  Jtii  rvlative  dUtanro  frtxn  the 
eye.  Ileace  a f.<rm  of  compoeitiuu  hy  a cuocave  or  convex  line  baa 
iWn  uf:eu  ado|X«il  aa  the  untpleiit  and  bevt.  uid  ixnevasing  tlte 
grvattwt  varkiy  of  advantagro.  Tiut  it  is  so  generally  ra^y 
erase  to  irur|>rwe,  ainn  we  find  it  ajtplicabU  both  to  (he  Tvgnlarily 
of  RafiTaelU;  aud  Uw  itregularity  (g  Keuibraadl.''  Burnri,  i'roeiical 
Uimit  om  CwM^u»i/ton,  10,  11.  26,  27. 

* We  tranUate  aa  fuUovs  from  llaffaelU.*  Meng«,  in  hU  /ZWrr  of 
AiuWiay.  *'To  facililale  the  balance  of  coloura  in  a pidurv,  and  to 
regulate  it  euiiaUy  (0  tho  kind  of  cumpoaitwn  choaen.  1 repeat 
what  I befurv  alUak-J  to,  in  regard  in  fso  claaies  of  materials  for 
reureecnting  alt  (he  appearaaers  uf  Nature ; namrly,  five  (init  of 
colour.  Of  these  fire,  two  belong  to  the  lights  aud  two  to  the  darks. 
The  other  k a rniddle  tint,  wliich  I call  llw  purest  of  the  fire,  as  not 
Iwlonging  cither  to  light  or  dark,  but  lecvtviDg  and  reflveUng  both 
in  an  «(]>ad  Oegrec.  If  out  of  these  five  nuacriata,  the  Painter  uses 
only  two,  and  completes  bis  rnctiire  i»y  means  of  white  by  ileelf  and 
black  In’  itsrlf,  a confused  cnoct  will  rcituU  ; beenuae  white  as  well 
as  black  has  the  prupcHy  of  exd'jding  evny  other  colour ; the 
foTRwr  in  the  lights  ; ine  lallec  in  the  shadows.  But  if  by  the  mode 
I am  cndenrouiing  to  exjdain,  a certain  prrjportiua  of  llsesu  two  be 
taken,  aometiroee  a higlier  degree  of  black,  eometimes  a higher 
degree  of  white,  and  eornctunrs  a middle  tint,  a pleasing  variety  will 
follow,  notwithataodmg  the  uoiforauly  and  raoaotouy  of  IheM  two 
colours." 

“ A jttxlaposilion  of  the  two  extremes  will  give  force,  a«perit}\ 
or  harduces.  A large  iotervai  of  middle  tint  extended  between 
them  will  aoficn  that  bardneei ; and  further,  a careful  arrangement 
of  (be  diffirrent  tinta,  so  aa  to  place  uacli  degree,  if  |>o«xible,  bvtwvwn 
Um  one  above  and  the  one  below  it  io  the  ecale,  preMcrving  only 
aufficii.-nt  distinctness  for  a correct  rcpresfotattoii  of  (he  objects 
pointed,  sneh  amode  of  operation  will  cause  the  greatest  imagmable 
•oftoan  and  sweetnew" 

“ .\gaui.  by  a aoparalkm  of  lights  into  masMS  witli  other  lights 
and  uf  darks  with  other  darks,  a |«sctur«  may  obtain  an  appropnato 
air  of  gloom,  or  of  grandeur.  (Ars/erd  mttUoM  e grandnota.)  And, 
laeliy,  oy  adaptation  and  cornbinatioo  of  these  meons  in  all  tbeir 
endiM  vaiietiea,  any  effect,  clear  and  lirrly,  m erode  and  confiuted, 
or  ex^wcering  softness,  tendernese,  or  any  other  ssnMlion  may  bo 
^oduced.  If  to  this  effect  uf  light  and  shade,  the  varieties  of 
colour  be  added,  in  accunlonce  with  the  tame  priociplea  of  com]K3si- 
tion.  (co//r  rogsMi,)  tho  effect  will  be  infioitely  Iscightenrd ; 

loit  tlie  colourist  must  beware  of  rqwating  too  often  the  same  lights 
and  the  same  darks  in  npiol  form  or  m equal  quantity  upon  bk 
jHCtura,  and  must  uUo  sliuu  carefullyall  violeol  extremes.  He  must 
give  1m  whole  attenUon  to  truth  and  veruimilitisde.  He  muot 
remember  that  chiaroscuro  is  the  foundation  of  what  is  termed  har- 
mony, aod  that  cotiHUS  are  only  tones  which  characterise  the  torms 
of  budirl."  i-'siom  /VoricAr.  Optrt  di  Sleogs,  torn.  iL  ju  27S. 
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Fuisidii);.  circle  nn<i  (he  circle  ninrLed  four  sliodes  nr  (logrccs  of 
tint.  The  Iialf  lljlit,  w No.  will  lie  beUvccii  the 
circles  of  four  and  of  eight  degrees  i the  middle  tint*  or 
No.  3.  between  tire  drdcs  of  eight  and  of  twelve  dein^ccs  ; 
the  half  dark,  or  No.  4,  between  the  drdcs  of  twelve 
and  of  sixteen  degrees;  the  extreme  dark,  or  No.  b.  be* 

* tween  the  circles  of  sixteen  and  twent)^  degrees.  Hut  it 
would.  {>cr}tups.  l>e  u m>t  less  correct  illustration,  and  more 
in  accordant^  with  general  practice,  to  express  the  highest 
ligld  hy  positive  white  Wtween  circles  unc  and  four;  the 
extreme  dark  by  positive  black  between  circles  eighteen 
and  twenty ; and  the  intermcNliaie  three  tints  by  degices 
of  black  aiul  v>hite  mixed;  Na  2 having  most  while. 
No.  4 most  black,  and  No.  3 an  ecpial  portion  of  each. 

(291.)  Tiiat  a picture  consisting  chiefly  of  No.  1 and 
2 gives  opportunity  fl»r  objects  contnining  the  extreme 
black,  or  No.  5,  to  stand  <Hit  with  great  force  and  clear- 
ness ; but  strength  ofcolonr  (which  may  be  said  to  per- 
form the  office  of  No.  3 nr  4)  will  be  requisite  to 
prevent  feebletiess.  and  to  give  a full  firm  c0ccl  to  such 
a comfHisithHi.  This  effect  of  colour  U frequently  exem* 
plified  by  Cuyp.  in  his  clear  and  beautiful,  ami  at  the 
same  timesiity«tunttal  representations  of  broad  bright  day. 

(25)2.)  That  if  No.  4 and  5 oompnsie  the  greater  part 
of  a picture  the  objects  of  No.  1 will  be  proportionubly 
brilliant,  but  they  will  f>e  apt  to  sture,  uud  have  (he  fault 
of  apotliness,  while  the  remaining  objects  will  i>e  buried 
In  oWnrily,  Here  again  interniediutc  demitlnts  (oflen 
the  effects  of  colour)  iiilcrpoac  (ogive  breadth  and  rich- 
ne*«r. 

A picture  of  this  latter  kind,  of  which  the  gn^atest 
pro{M)rtioii  ia  composed  of  No.  4 and  5,  is  said  to  be 
painted  in  a dark  kty  ; &n  a picture  coinpoaerl  prlocitudly 
of  No.  I and  2 is  said  to  be  painted  in  a Uqhl  kiy.* 

(293.)  That  if  the  greater  part  of  the  picture  consist 
of  No.  3,  a fair  field  is  open  both  for  the  higher  and 
lower  divisions  of  (he  scale  to  display  .in  equal  degree 
of  proiniuency  ; but  in  this  ca.se  there  is  danger  of 


* Hclurva  ;wiDte<]  in  a ilark  key  many  atlvantai^es  which 

hsvs  k'd  4Hir  ^rcAtcst  colpiimlv  io  it*  artontiun } hut  u luw-toued 
|iicturvs  arc  tu  look  heavy  an4  block,  imlcoo  rKbors*  of  ihortowi 
or  shar^iicw  of  be  prcvrrved ; w>  petureo  jiaiiiled  on  a ti^it 

kc)'  at«  ai4  to  Imk  flat  auil  uafloUW*!  without  (he  f^rnteW  drcuca* 
■jartUm.  In  Nattuc,  the  iixteose  ii^ht  of  the  iky,  and  the  atmo> 
Rthcre  filUii  with  it«  iunutncrahle  tefractiona,  t>|eead  a lumiaouv 
character  over  I)m  whole  sesne.  To  royre^rnt  (his,  the  artiit  can 
uuly  employ  a greater  drgm  of  whitcun*.  a very  ioaiUs;n;ito  qua- 
lity. UeoM  W ditficuHy  of  inutatinj^  the  qJvndiil  bTi^htncas  of 
DiJikdAy,  or  the  briltiant  vnvets  of  an  evening  iky.  In  trralmg  the 
one,  tmlese  the  (ielicate  vanuttei  of  the  half  Ugmi  ore  atlendt^  to 
with  tbp  girsdrst  care,  the  picture  wiU  lojk  crude  aid  onfinuhed ; 
for  the  tiiiU  heiog  so  nearly  allied  to  each  oUwr,  (he  exact  sharpneva 
to  define  them,  a^  their  exact  (one,  either  hy  ro|iea1eJ  acuinbling. 
or  muiu|(  them  to  the  pruper  tint  in  the  Bret  instance,  require 
the  nicest  attention  and  rauet  rvflaed  stiety;  otherwiM  the 
ihtulowM  will  be  powdery  instead  of  pearly,  or  the  li|d>U  white 
lueteud  of  luminous.  In  (he  other  arrangement  mentioned,  (ett. 
for  the  gtow  of  evening,)  the  yellow  tones  may  become  eolid  and 
foxy,  if  deprived  of  the  ikUeate  coo)  tiotv  eu  neceessry  to  nr^ 
vent  their  appearing  too  hot,  and  to  give  the  whole  that  tremiilous 
uiutrady  appraranea  which  light  pooersni  in  Nature.  **  Lii'ht  pic- 
tures,** cunlinuca  51r.  Burnet,  in  lut  Trtuftte  oa  CAiar»$eMrv,  **fram 
the  tcodamete  of  their  light  and  shade,  require  the  culimrv  op|>uw>(l 
to  cecb  other,  whether  blue  ojrpoeed  to  red,  or  yellow  to  cool  grey, 
to  be  managed  with  the  greatest  driicacy  : oihenruur  thrir  Atrvngih 
will  (Icatroy  all  appearance  of  hgbt  and  nir.'* 

In  light  pictum  strong  coloim  can  stand  only  as  middle  tint,  or 
for  leauing  the  light  into  the  shade,  but  can  appear  a«  lights  only  hy 
recciviiq;  relief  from  strong  shadow.  We  often  And  them,  m Paul 
Vrrousae  and  otiwta,  made  to  stood  a*  dorks,  or  to  give  object*  an 
apprarauce  of  solidity  without  bvrakitig  up  the  general  maMofhght 
in  the  p*ctur«. 

VOt.  V. 


moiiulimy*  »r  xamettess,  and  of  such  regularity  of  grada-  Of  Conifo. 
lieu  us  will  not  give  dttc  consequence  to  (be  principal  sition. 
oUjccL  Insipidity,  howc%‘er,  may  be  obviated  by  extreme 
lights  or  dark.H,  judiciuttbly  and  strikingly  intruduccd. 

Sup;H>sc.  fur  instance,  (he  grotind  of  a piclitre  tu  be  of 
middle  tint,  ur  No.  3.  joined  with  half  dark,  and  over, 
this  ground  let  the  erirrmex  of  light.  No.  1,  lie  intro- 
duced ; some  degree  of  harshness  may  nccasioimlly  hap- 
pen, wliich  must  Ijc  tempered  and  softened  by  No.  2. 

Let,  on  the  other  hand,  the  extreme  of  dark,  No.  5,  he 
laid  upon  a ground  of  No.  3 ; this  ground  of  inhldlc 
tlnl  will  by  the  contrast  be  rendered  more  in  union  with 
No.  2.  (Art.  SDH.)  Let,  thirdly,  the  extreme  dark  have 
a place  on  No.  4,  or  the  half  dark,  llie  small  interval  of 
gradation  will  occasion  breadth,  and  soAnesa,  and  repute*. 

(Art.  295.) 

(294.)  That  in  proportion  to  the  extent  of  light  and  Br«adth 
shade,  will  be  the  degree  of  breadth  in  u picture.  Loweflect* 

Breadth  of  light  wiW  be  cflccled  by  mi  omission  of®^* 
ao  much  of  No.  3,*  or  middle  (ini,  (.Art,  290,  293.)  os 
will  leave  larger  R|wicie  for  No.  1 und  2.  This  kind  of 
comjiosition  is  most  adapted  for  scenes  of  daylight,  during 
which,  in  Nature,  the  darkest  shadows  (or  (hose  of  No. 

5)  are  most  cutting  urn!  conspicuous,  from  their  being 
most  Isolated.  (Art.  305.) 

Breadth  of  ihadow  is  obtained  hy  allotting  (he  largest 
portion  of  surface  in  a Painting  to  No.  3 and  4.  This 
is  the  practice  of  the  Ucmbraiidt  scTiooI.  it  is  adapted 
admirably  to  interiors,  to  upitcarances  of  moonlight,  of 
storm,  and  **  darkness  visible,”  and  finds  agreeable  em- 
ployment Jbr  the  imnginattoii  of  the  s|M*ctator,  who,  under 
no  restriction  from  regular  outliues,  or  contours,  may 
give  such  shapes  as  he  conceives  moat  suitable  to  myste- 
rious, indefinite,  mtortieulutcil  furms.t 

As  breadth  of  light  has  l>ecn  inosl  aptly  termed  the 
Allegro  of  Painting,  so  breadth  of  shadow  maintains  the  * 

character  ol'  il  pensieroso.t 


* A light  figure  may  be  ttrongly  relieved  vven  by  n bsek- 
gTDttnt)  prot  ided  ibc  cotonrs  are  «>p|tiAV*l  to  «wch  ulhur,  thereby  pro- 
amin,'  the  grralot  Inodth  The  warm  cplitar  wf  fl«eh,fur 

vxaTDw,  Demaurlty  tlflaclun  itarif  front  a cool  grouad.  In  such 
kituatMiu,  we  often  fi.id  RuUos  and  all  h»  piipiU  uring  rtrong  blue 
ia  eo»tac(  wilh  tha  head,  a contrivauca  which  gives  it  great  ralua 
ortd  rvUef,  uiid  a lutoiuum  effi'tft. 

f T!1ie  peture  *' Jacub's  Dream,**  liy  itvmbraoilt,  in  tha  Duitrich  * 
Oaitery,  givus  an  admirable  Ulu*tra1i</n  of  ihr  etH'ct  hero  alluded  to. 
'Hw  angelic  «(dri1*,  *' ascending  and  descendiug,**  am  hufficicntly 
proaiittvut,  and  yet  have  no  distiuct  or  tioaative  contour,  nod  are  sue- 
rotiQ'kwl  by  such  a ilrramy  slUtucvs  and  gltOdtUnoa,  tl^  Uie  imagi- 
native vpectatoT  is  ttnprevMMl  wilh  their  importiutcr  ia  the  aceiie,  aud 
yet  must  dnw  upon  the  stores  of  his  owe  imeubun  to  giro  them 
any  form. 

{ One  uf  (he  many  difficulties  with  which  Am  artUl  hostucuu* 
U‘r^,  is  to  rvpiwi-Dt  iha  rotundity  of  ubjed*  composed  of  hiruag 
lucal  colour.  In  tha  earlier  maetert  w«  nnd  the  figunat  posi«i>>ing 
a flat,  inUid  appeanuicc,  with  tlsa  lights  strongly  charged  with  Uical 
colour.  Intlw  next  advances  of  the  Art,  we  find  the  light  ]«rt  of 
figures  kept  nearly  while,  though  clothed  in  strong  rohmrvd  dna- 
periet ; which  ne  even  {wreeire  in  many  of  the  pictures  of  fUtlortlc, 
RKh  Sf  bis  Transfiguration,  ftc-,  (ill  at  k-ngth  we  find  the  strong 
colouring  of  (vtoigionc  and  (he  delicate  light  of  Correggio,  combi  ura 
in  tbe  works  of  Titian,  who  has  united  use  severity  of  the  earl >v>t 
master*  with  the  softest  «'ff«rt*  of  Nature.  C-orrx  ggio  was  the  first 
who  sttmiU-d  particuUrly  to  the  influence  of  aerial  perspective,  and 
who  prekcnreo  the  breadth  uf  light  and  shade  umhslurled  by 
colour.  Its  this  be  has  b^vD  followed  by  Rembrandt  and  Reyituld^ 
His  light*  are  tnoch  jnq«stvd  wilh  white,  over  which  are  laid 
colours  of  lltc  most  drlicale  nature,  or  seiiiilranspareut  masltingi, 
wlikb  f4rmit  the  ground  tu  shine  through, giving  a luiuinuus  rtfi-ct ; 
oe  tint*  in  which  a cousideralde  uueliiua  of  whi(«  is  mix«d.  Ha 
thus  preserved  (he  nittin^Uty  of  nis  figures,  while  )>s  filled  his 
thadinra  with  a juicy  vvhicli^  in  which  tranquresi  patticlvw  ol  rich 
4 F 
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(-^3  ) Tliat  when  fuch  a balancc  is  maintaioed  be* 
tweiMi  the  Jigtu  and  shades  and  colours  of  a picture,  aa 
Kc])o»-'.  that  it  ahull  neither  be  feeble.  (Art.  291.)  nur  spotty, 
(Art.  292.)  m>r  ItMtipid,  (Art.  293,)  but  ahall  dmw  ibe 
utteiititm  of  the  apectatitr  to  iVe  deiaiU,  without  any 
alai  tling  or  tor»  abrupt  effect  ou  the  om*  hand  ; bu<1  on 
the  other,  without  causing  wearinesa,  or  any  painful 
effort  of  attention,  the  reKiiit  of  i^uch  a balance  is  pro- 
|N-rly  termed  repott*  This  term,  however,  is  most 
UKualiy  applied  to  clfccls  produccel  by  breadth  of  abadow, 
ns  having  less  in  them  to  excite  or  arrest  the  eye. 

variQ  cotaur  aiv  thrrt-by  It-aibog  thv  lii^t  into  Um  <Urk«>t 

nuis*ws  withmit  it«  Wmj;  rt-fl<rtrli  from  th*-ir  »urt't»ec.  This  iiruperly 
of  th«  lUuimaated  parts  ut'  biMlMto  |pT»  back  llw  U|;;ht  ami  tho 
ahauriftwo  uf  it  in  tb«  Bh»iUi«  ('.orTvjtibu  may  h.iTc  leamni  is  •tuily- 
in^  bu  nttMlcU  by  Umpb|dit.  u his  brvmitb  of  b|(ht  and  ahaile  Uuula 
us  to  su]^mc  was  his  praetico.  Reynolds  advuei,  for  the  take  of 
hannony,  that  tlw  eoiours,  howerar  distin^iished  in  the 
ahoidd  to  nearly  tht  iam«  ia  the  shaduus,  sod  of 
a sitn]>{«  Uoity  of  shade 

As  all  were  from  oue  sii^te  paMtv  spnrad.  ^ 

“ This,  howerer.  must  be  done  with  caution,  as  we  fiud  in  Nature, 
and  in  the  t>ew|  coloarists,  esreptiona  in  the  ahmlowt  of  many  of  the 
eoUiurs.  For  instance,  in  (he  shadows  of  red  w«  find  the  local 
eol*>iur  prearrred  more  sirtmgly  than  in  tho  ihadosre  of  other 
colnun:  and  white  when  wartn  in  the  b^(ht,  ia  rout  in  (he  shadow. 

• When  the  mau  of  shadow  is  warm,  the  iotroductiuti  of  sune  dark 

hltw  or  cool  blaek,  will  he  of  aenke  to  clear  it  tip,  and  give  it  air  ; 
whili’  the  inlroduetioo  of  red  will  often  fonts  the  warm  coK>ars,  and 
give  them  richoeM,  together  with  more  appearaoct  of  truth.  I 
may  also  mAioe  here  that  iMthing  give*  a mare  natural  look  than  to 
jwcserri.'  in  shadow  the  local  colours  of  a shadowe<l  object,  provided 
they  are  not  too  light  to  disturb  the  breadth,  for  they  give  clconicM 
ami  preciviofi.  They  show,  al«o,  that  narti^ar  relatKin  which  one 
colour  bears  te  aootlier,  for  cotoun  ia  sliadow  have  not  the  prupvriy 
of  cumnuinii-afing  tlunr  rrflectioas  to  ooa  aootber,  whereas  in 
the  sIroDg  hglit  the  rays  are  rrfractad  through  tha  atmoaplwra 

, from  each  colour  tinging  the  whole  with  barrooniuus  union.  J)is> 

lincloees  of  lucsl  colour  and  prveiaua  of  ontliive  are  the  jH-culiar 

* character  uf  ot.jecis  p4aced  out  of  the  way  of  strong  light.  In  sun> 
shiiio  the  outUiic  of  objects  enlightcnad  le  full  and  soft,  sunroundvd 
by  tones  of  an  indistinct  nature.  In  Rembrandt  ve  find  {tartirular 
attentiaQ  pthl  to  tlw  etli%'s  of  light  u|>oo  colour,  rfiects  which  hia 
rtMigh  manner  of  utmig  the  cotourt  cotitrib*i(eil  not  a little  (o  give. 
Sir  J<isbua  Ri  ynntds  seems  to  have  constantly  contcmidatcd  this 
bathing  of  bw  odour  la  the  splendour  of  suitsliiue.  If  he  has  given 
ua  a tranelatiim  of  the  works  of  Titian  uniin{>aiivd,  it  is  fruxn  kU 
having  made  uae  of  the  Dutch  venaon,  That  brilltsary  of  odiHur  Ln 
tlw  hghtv  of  his  pictures,  that  mixed  chaotic  hue  made  use  of  to 
give  it  value ; that  difluviun,  by  the  means  of  one  colour  carried 
iVo  aaothas^— touching  in  hh  while  with  yellow  tints,  working  in 
his  yvUow  with  red  tnurbes,  and  enclosing  his  red  with  Uock  of  a 
cool  tone,  eo  as  lo  auke  even  his  shadows  partake  the  influenev  of 
li,(hl — tlivevby  preserving  the  grratret  breadth  of  chiaroscuro,  are 
tiw  peculiar  (Tro^a'itwa  nf  RetnhraiMlt.  In  Ttian  wc  have  the  white 
drapery  mnre  distant  from  the  flesh  tint  than  in  Rcmlimndt  and 
Reyauids,  in  whose  pictures  the  luminout  chararlcr  of  tha  flesh 
terms  to  show  its  influence  upon  the  lights  of  the  whito  dnyvry,  as 
well  as  to  tinge  its  grey  shadows  with  a rvflex  of  yellow.  *niu  ex- 
teasioii  of  light,  therefore,  by  mewns  of  colour  is  the  mode  of  com- 
bining llie  ]>oweTs  of  bulb,  a mode  fbutwlcd  in  Nature,  aud  adapted 
by  the  best  cidouriats.**  Sre  Bumel,  On  IjyAt  nmii  SAaJr. 

• Owads’s  ptetures  have  the  peculiar  pniperty  of  touking  well 
at  a distance.  They  thus  attract  the  sjiectator  towards  them. 
When  we  appcuich  to  take  a nearer  view.  w«  olserve  that  this  eflecl 
is  pirodarad  by  their  nossesidug  a decided  mass  of  liglit  obtain«l  by 
means  of  a light  wail  ur  sky.  ke.  His  heads  and  hands  furm  a 
nunsher  of  luminous  sputa  upon  a mass  of  half  tint,  and  are 

• rendsred  of  more  value  by  the  introduction  of  yvUow  and  blus 
drspenrs.  fhich  a ayatetn  reipuirei  considerable  managnnent  ia 
order  that  these  spota,  to  prevent  confusimt,  may  take  agreeable  and 
dseided  forms,  thich  a system,  however,  is  the  more  easily  pursued 
in  Ostoilr’a  works.  Iweause  he  has  sebliwn  any  particular  story  to 
interfere  with  the  arrangvrncnt  In  pktiircs  upon  a dark  scale, 
( krt,  291.  CM.)  Hanhnns  sri^a  commutdy  frum  the  want  of  vurti* 
ctrtd  ifuamillet  of  mtddle  tint  and  half  (Art.  S90.)  By  this 
ufitivafon.  the  pniKipsJ  I'gbt  is  tw>  touch  defined ; tbs  fault  uf 
Caravaggiu. 


(296.)  Thtii  the  t*«rm  colours,  (namely,  yelVow,  OfCutnpw 
oratu^,  utjd  retl,  see  plate  xi.  fig.  5.  6,  ?,)  togelhir  wiib  wtiun. 
such  contpoumls  as  Incline  decidedly  towards  them, 
arrest  the  eye  by  their  excitiug  propenic!^*  and  like 
light  u(H?ii  dark,  or  dark  upon  light,  (Art.  290,  294,)  msdrio'^ 
give  promincitcy  to  objects.  AUo  the  union  of  w arm  assist  aarb 
colours  is  promoted  by  the  introduction  of  a cold  coitmr.  o'ber,  and 
Thus  the  whiles,  yellows,  retls,  and  browus  of  a picture 
receive  increased  harmony  by  (he  presence  of  a blue.  i-r  -^i  row 
(297.)  That  the  cold  colours  (namely,  violet  or  pur- 
pie,  blue  and  green,  togetlier  with  such  comi>ouiids  aa 
liave  blue  for  their  foitndaliun)  have  a muck  less  excit- 
ing intiuence  U]xm  (he  eye.  They  have  (lie  quality  of 
making  objects  retire ; and  seem  to  produce  a similar 
effect  to  that  of  middle  tint  upon  half  light,  or  of  extreme 
dark  upon  half  dark.  (Art.  290,  293.)  Cold  colours, 
therefore,  should  perhaps  predominate  in  compoaitions  * 
of  a quiet,  meditative  character.  Also  the  union  tielween 
their  cold  tones  is  essentially  promoted  by  introduction 
of  a warm  colour.  Thus  the  whites,  blues,  greys,  and 
greens  of  a landscape  will  be  made  to  blend  much 
more  harmoniously  by  the  presence  of  red,  which  derives 
at  the  same  time  from  its  isolated  situation  (Art.  806) 
a force  and  brilliancy  approaching  to  harshness. 

Rormwing  his  terms  from  Mniic,  the  Painter,  wlien 
the  prevailing  tone  of  his  picture  is  cold,  pronounces  it 
painted  in  a cotd  k^,  on  (he  other liaiid,  when  the  prevail- 
ing tone  is  warm,  the  picture  is  nald  to  be  in  ktcarm  key, 

(29S.)  That  pure  and  bright  colours  (plate  xL  fig.  4) 
having  greater  force  than  wlwn  compounded,  should 
occupy  tiic  chief  points  in  a picture,  and  should  l>e  more 
or  less  employed  a.H  the  composition  is  of  a brisk,  a quiet, 
or  a mourutul  character.  Colours  composed  of  two  pri- 
mitives may  be  made  to  blend  and  soften  by  a small 
portion  of  the  third  primitive.  Any  cdour  may  be 
tempered  with  while  or  with  black.  Ry  means  ot'  these 
extremes  (the  obiervafion  is  muHe  by  Mengs)  may  any 
colour  in  the  hands  of  a judicious  artist  be  reconciled 
and  brought  into  harmony  with  another.t 


* The  Chevaher  d'Auro,  who  edited  the  works  of  Meags,  adib 
a aule  at  the  romawacemrat  uf  the  LeriMW  pratieAf,  to  it^  has 
(D'.Aiora’k)  ujiiniun  Ihat  the  rays  from  dasxUng  ohjectr  give  inoro 
thou  the  ortliiiory  iaipube  ta  the  orgsaa  of  vwod,  «od  theveforo 
excite  them  two  much,  wWrm  rays  of  the  opposxtowxtmDc,  giviag 
a k’M  impulee  thoa  that  to  which  the  eye  i»  ImtitueSed,  cause  tow 
little  aetkio  j aad  **  thus  both  extremea”  (Uke  thcMa  of  burnuig 
aud  frvvnog)  are  dieagTeeaLle.'’  Vale  Ojprrr  tfi  Meage,  Iteliaa 
edition,  vot.  u.  p.  272, 

f “ AVhile  rwlucoa  tha  aeftcrity  (ajgrrrseo)  of  any  eelewr  tiU  ha 
tone  aaniiDex  loildacss  and  teailcmeH : black  alM  lemeeee  )ianhiMe% 
but  in  a diflunint  manner,  by  imiithrriug  (tmortnmln)  and  uheewriag 
it.  Rembraodt,  by  means  of  ahadowa,  ahow*  huw  to  rvcoocile  the 
most  ipcuoqiabble  of  coknixa.  He  leaves  only  one  spot  of  such 
culooni  ia  liglit ; he  aeparatea  some  of  them  hoea  th«  res* ; and 
when  uiitigvd  by  the  oatiwe  of  his  wurk  lu  bring  them  together,  he 
invents  some  amfice  fur  enlighlaiuag  the  uor,  aad  enveloping  the 
utbi-r  in  shade ; since,  if  be  nad  nlaced  Uwm  in  cenjuaetem,  he 
wmdd,  by  the  laws  uf  chiaroscuro,  baee  ealy  repreesoted  bglit  and 
hbadow  without  colour.  A method,  the  oppeeite  of  thia..  was  that  of 
HAroede,  who  harmonised  all  hie  eetoura  by  tha  aid  of  whits ; in- 
ducing, indeed,  their  force,  but  hriaging  tato  concord  Uwtr  meet 
discatilant  tones,  so  that  (liy  thia  inciraaeH  breadth  af  light)  hie 

tidure  was  an  exaiopltt  of  diiaroacuro  aril'eUy  enmpoaed,  awl 
aving  considerable  brightneM  and  penmuiaKy,  (mote  nafsals  r kern 
c<mpo*to.')  Kcmbrandi,'*  lie  adds,  " seems  to  have  viewed  hia  •uh- 
jrcts  in  some  cavern  which  only  one  ray  was  perimUed  to  peei^ 
(rate ; Buoccin,  on  the  other  band,  appears  to  have  beheld  his  only 
in  (he  air  or  among  the  ctouds,  where  perpehial  lighta  and  refleaee 
left  liirn  Karcvly  say  shadow.  Ueml<raodt,  of  these  two  extremes, 
is  iwefi'rable  to  Barucciu,  smoe  some  erchilype  of  Rrmbraodr*  worka 
may  be  found  in  Nature, wlurrvos  those  of  Barocciu  have  place  enly 
in  tho  imagination.*  Jn  euineufthcdeeigcsofBembrandt,  obserwe 
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Painibg.  (299.)  That  as  la  the  aast  of  aod  shadow  it 
becooics  naoeasar}  . for  axudiiif;  llatiieAA  nnd  iD^^ipidily. 
Colour,  1ik«  (All.  29S.)  to  have  a fonts  of  lighi,  «o  with  rpspcet  lo 
cokmring  a fbcot  cA  colour  way,  wjtli  similar  effe^ 
Xo^'*  he  made  by  repeating,  in  a stroncer  tint,  in  « lavour- 
able  position,  and  iu  ik  comparatively  simill  compass, 
aowa  prevaUIng  hue.  And  as  in  the  esse  of  hglits  and 
darks,  s smsll  portion  of  esch  itilroduced  into  tlic  otl»er 
is  suffidcfrt  toprodnccaharmonionsiiftiont  (An. 295;) 
to  also  in  lire  balance  of  warm  and  cold  colours  a 
airoilar  process  is  similarly  advantageou.  Harmony 
way  be  cSeeted,  and  yet  by  the  same  tneans  tlie  greatest 
breadth  (Art.  294)  preserved.* 

(300.)  That  nut  only  colottr  acts  thus  powerfully 
upon  lints  of  the  same  faiie,  but  exerts  its  influence  more 
or  less,  according  to  its  brightness,  upon  the  tones  of 
every  other  hwc.t 


Mr.  Bnnivt,  (On  omit  SAmU.  p.  l<i.)  iar«tB«  to  hora  oUowed 
thv  eiaire  liaif  of  Km  esnvM*  for  rvpoar,  uul  Ip  Iui«  cuoAbbiI  hi« 
4.*«np«iiinoii  with  oil  itH  lights  aud  ilurk*,  u»d  cuUmiti,  to  tbu  other 
half.  Very  Ultle  often  rerm  to  connect  flip  two.  Tlw  dark  taaoeer 
of  KomlNAndl  has  adranlagri  over  every  other,  if  ktfpt  witlua  duo 
bownda,  as  it  taablifs  the  Paiirter  to  giv«>  a rich  tooe  to  hn  coUnirs 
withuiit  (heir  apfsuiriug  heavy,  which  mofa  fveUv  hackgroumU 
Would  not  admit  of,  unVssa  the  rokiurs  ate  to  stand  as  darka  instaail 
of  lights;  accordingly  w«  fiiul  Titian,  Tiniorvt,  Georgiunc,  Kam* 
brandt,  nml  our  own  Ksynolda  all  swared  by  tho  uune  iipiniwo. 

* Tima  in  a luMbca]ie,  tlie  blue  of  the  akymay  beadvantagwoualy 
repeated  by  a drapery  u(  slrunger  lilua  mud«  tu  ajifjoar  amoag  this 
warm  brown  sliadowi  of  a forsgraiiod.  lo  liks  maimer  the  glow  pf 
a Bocning  nr  evening  sky  may  be  IwCUMtcd  by  Ntroog  red  drawy, 
placed  in  the  DvighoputnocHl  pf  givys  and  ga*vaa.  The  wurLs  uf 
CUiids  ami  «;f  Cuyp  )mmt  notimial  caumiplai.  The  effect,  too, 
of  all  stnuiB  aaloas  m lo  mako  tbs  weaker  tiots  of  tlw  sams  or  of  a 
praarauitv  Ttut  wlirc.  l*hus  is  obtained  an  interval  betwveu  the 
stiwngth  of  tbs  osw,  and  the  cwoparutiie  faiotuesa  of  tho  other,  fur 
vxprewing  sjwco  or  distaaes : and  tbe  spedahir's  iraagiiutioji  1n> 
comes  tmpnsned  with  the  ides  of  in  a picturv,  imd  of  ample 

room  fur  whatever  ohjeets  may  be  introducevl. 

Titian  oAea  haa  bis  red  placed  n«ar  the  esntee  of  his  metwe, 
whidi  gives  it  eeoMqoeoce,  and  he  suher  throws  it  into  miicn  light, 
or  keep*  H fiat,  according  as  he  wishes  it  to  tcU  os  a duk  cr  light 
in  his  scale  of  chiaroscuro.  Bleags  nipm»«i  Titiao  (o  have  uiwd 
eotoore  more  oc  lem  retuing  upon  his  figures  itccunling  to  their 
sihiatiau.  Such  it  not,  however,  Uis  principle;  and  aliong  colours 
are  moea  often  used  by  him  to  aupport  bis  compowtieo,  without  any 
vefemtee  to  their  being  cmjileyed  upon  tho  meat  promiacat  point^ 
From  Raffsalle  (o  Rubens  we  oftu  find  them  inttodiicrd  upoo 
baokgnmnd  figures,  as  datks  in  light  pictures,  and  as  lights  in  tek 
.OBB  r somcbnies  canryieg  tho  «)'e  to  the  poinl  of  oHni^on,  soiae* 
tknei  fi>r  dearing  up  the  shadows.  We  oAsn  find  |iort«os  ^ do» 
Lik«  dtvsses  ruanii^  into  tho  dark  masses  of  llotiiretto  aad  {*. 
Veroneso ; and  ws  imnw  tho  more  a picture  is  msile  out  by  colour, 
tba  lighter  tha  atlsct  will  be.  aad  the  nvarvr  allied  tu  the  appearance 
of  Nature  in  open  d^lighL"  Ramet,  HimU  m CoJmr  m ihuOMy, 
pi.  2ti. 

In  many  plcturca  of  the  Dutch  School  we  see  a petfect  harmony 
sustained  Udwera  the  hot  and  culd  colours  of  a picture : v«  sm  the 
warm  colour  contHined  in  the  foreground,  and  strong  darks  aovs 
into  the  mawwa  of  oenttal  tint  in  a muitidkity  of  ways  To  focua 
the  warm  colwr  of  tbe  grooiul,  we  often  iltwl  ^irc*  orcaml  in  red, 
or  we  find  wHIiervd  Isavvw,  bark  of  trees,  pieces  of  brick,  &c.  made 
use  of,  and  absolve  warm  ^our  inaiuualing  ittivlf  into  t)'.e  colder  by 
a varirty  of  ehaimcU.  We  pereeive  tbe  cool  tints  of  the  sky  and 
distaoce  diffused  by  the  grey  colour  of  wood,  items  of  trees,  grey 
road  or  water,  talung  the  refttdion  of  the  tin.  la  many  of  the 
works  of  W llaoQ  and  Gainsborough  we  sec  the  ricbcti  effects  of 
colour  produeed  by  this  mode  of  arrangeroent ; using  tire  middle 
ground  m a ground  of  union  bctwaeu  tha  wurm  and  cold  cokmn.*' 
y6«)f.  tvlfi. 

f For  example,  given  is  peenrr  in  the  preamce  of  red  than  of 
any  t^her  hue ; aad  ted  redder  lo  the  pcearuce  uf  green  than  of  any 
otticr.  Cuvl  linm  rasy  thus  b«  aaid  to  give  more  valoe  aiul  greater 
warmth  lo  warm  tonca  by  being  ulaced  beside  them  tu  a picture,  and 
evrr  ecrid.  Indeed,  all  riArct^  lights  ere  of  a warmer  colour  when 
tbs  light  is  cool,  and  (hTrefore,  in  siidr  cases  give  grraler  wanolli  to 
tha  abmiowa  But  theaa  tefivxea  being  comyaratruly  of  a leswr 


(SOI.)  Tbnt  colours,  bnlflet  their  property  of  warmlli  Of  Compo. 
or  coldiieea,  contribute  more  or  less  lo  llte  bsloncc  of  Mtiau. 
light  and  shade  in  a picture.  (Art.  264,  No.  4,  and  Art 
299.)  Thoa  a figure  in  red  may  aerve  the  purpOH*  of  a **  * 
half  dark,  (Art.  290.)  while  it  arrses  likewise  as  a focua 
to  the  other  reds  of  the  picture.  (Art.  294.  last  note.)  n'pmvnts 
Tbe  inirodiicUon,  therefore,  of  any  strong  colour  must  solidity, 
be  in  subserviency  to  Oh'  l>alancc  of  bgiu  atid  ;iimde  in 
a oompositkxi.  If  it  dcHiroyHdbaL  Imlanc*'  it  is  jiaro- 
duced  improperly  Meiig*  »ipeaks  of  (he  cibiuring  of 
light  and  shade,  and  ineons  that  evfry  Colour,  its 

infliiei|ce  as  gi>in^  wsmnlh  or  coUlue.*!!,  b:i^  u duty  »bo 
to  perform  in  the  jibatlmg  ul'  csery  pklurt-.  iuni  ludds  a 
specific  rank  in  tbi‘  trc-aie  of  lignlH  ami  durk'».  IVrtmp^ 
we  might  reverse  tht*  tertnn  of  Meupi,  nnd  make  this 
j>roj>er1y  more  inielligible  by  culling  i(  the  li^bt  ami 
shade  of  colouring  * 

(302.)  That  in  every  picture  tlveie  4»oulu  Lie  laiee  Number  of 
conspicuous  lighlif.  diflVring  from  each  other  in  power,  bgbtima 
us  well  as  in  size  and  forni.t  'J’he  distance  between 


dvffTve  uf  wsrmth  w1a*a  (be  light  iv  warm,  they  rv4uirs  thv  |.veM!nra 
of  Mue  or  of  Hotae  ol^et  of  a c^*M  colour  intno’.uced  to  give  tbnn 
value.  (Art.  SdO  ) it  m aUo  ob»wfAl>I«  that  if  the  »tronge»t  or 
dvepeet  Imts  of  colour  tw  placed  in  tlx  dark  purtivn  or  side  (Art. 
294i  of  a |>«cturv,  the  shoituwi  surruuiulmg  tbrtn  will  |itrvvtit  their 
strength  From  winring  a dull,  heavy  tu^aect.  Tbiy  will  appear 
nwlvr  the  influence  of  light,  act  ap{«earance  not  t<»  Iw  obUiiMu  Cur 
litem  in  any  t>1ber  part  of  the  co(n]m>.ilii-n.  Further  it  i«  li>  be  re- 
marked, that  accutdiiig  as  thv  shadow  is  inewased  in  wamilli,  thn^ 
light  paitakev  a jKittiun  of  its  warm  infliienee  ; thus  in  Keinbruiidt,' 
wlwa*  thu  dark  mouMra  contain  (lurnt  rxana  uv  lake,  the  blue*  and 
greys  receive  a (ingv  of  jvUow  ; while  in  Tt  nivnt,  wt^ur  hhadc<  are 
of  a cooler  Imwn,  tJie  Hinrs  simI  gn-y«  retain  greakr  rie*hn«'ii«. 

In  arranging  ftir  general  touc  of  a piciiiic,  and  the  balance  Inv 
Iwecti  warm  atid  cold  v<ilotin,  it  u md  n>-er«vory  for  the  light  always 
to  ba  of  a warm  tone.  But  whni  the  ligiit  ii  cuol  it  Is  imiairtout 
that  the  sliailnwM  nhtnitd  receive  warmth  either  l>y  the  intruuut'tioa 
of  ohyeets  with  warm  local  colour,  aitd  tbervforv,  warm  reflexes  : rrf 
by  stich  contnvaocvfl  a»  ore  to  be  found  in  the  Dutch  Sdiool,  in 
Rembrandt  f-w  example,  who  having  admitted  light  mixod  with  cool 
pearly  tints  into  on  a{rar1ment,  has  Ixt-n  careful  to  illumii^atv  tha 
shadow  by  a fire  pur|>uvi'ly  ititioducul  m an  op[)osvte  curtar  uf  hrs 
I'iclorc. 

'*  At  sunriar,"  olwrrrvs  Mr.  Burnet,  “when  the  sun's  disk  la 
visible  by  n-ason  of  the  dcosily  of  the  utmosplaerv,  we  ol^eive  tbe 
y’ellow  light  round  him  (eni)>ercd  and  sufteiLed  down  with  OeWata 

O;  which  tint  being  also  dtif  uard  orvr  the  local  coUiurK  of  thu 
fCape  gives  Inith  and  hanmmy.  In  CTlaude  we  |xrcviv«  the 
tame  breadth,  delicacy,  and  softnefa.  In  the  evening  when  tha 
atmospheie  is  hsw  driwr,  we  find  the  colour  of  (he  light  BMiie  bril- 
liaat  and  leas  interrupted,  tilling  with  the  same  Imu  wen'  object 
placed  within  its  inAuriico.  This  wo  find  also  In  Cuyp  aidf  others, 
who  have  paintad  laridseapts  uador  the  same  circuinstancev.  Urea 
is  a good  fouodalion  to  rommcnca  u]ion,  sud  we  ran  only  prodiica 
an  agroffabla  and  natural  ajtjiearaiici;  by  emiJoy  ing  such  means. 
Whit*  and  Mock  can  be  rvcoiicilvd  only  tv  the  iti(rr|iP«lioo  of  grw, 
and  r*d  and  Llua  by  the  prvsruce  of  a third  colour,  c><mhiniiig  ino 
properties  of  hot  ana  culd.  Light  will  lx  more  easily  siwead  l<y  tha 
fesavr  lights  twjtaking  of  the  same  hue  as  the  pnuri|ud,  uud  Nbwkiw 
more  eaiily  uiffhsi-d  i>y  (lie  same  neaut.  We  thus  prvsvrve  tlie 
bceadth  oliservable  in  Nature.  Bat  av  (bb  would  in  many  cases  pro- 
duce nioiKrtony,  we  have  a third  quality  to  conwit,  namely,  variety, 
which  in  Naturw  being  endleva,  we  have  an  inexhaustible  source  to 
draw  upon.  And  very  frw  colmiri  an  aurvsrsty  to  |irv>ducv  this 
multiplicity  of  change*.  In  the  employment  ul‘  theta,  Ituwevvr,  wa 
Blurt  always  hear  in  mind  die  u«<«i«ity  of  preserving  live  btvadth 
of  light  and  shade,  (.Art.  rtl-t.)  aud  (he  balance  and  union  of  hot 
and  cold  colours.**  (Art.^S.) 

* It  was  the  metbud  of  Correggio,  m was  olerrvod,  tu  presen-e 
bia  light  aud  shade  und^urhed  by  ouUmr,  and  to  use  colour  for 
licigiitviMDg  not  impevling  rhioruacuru:  siroog  colusorhulda  tlw  jdace 
of  middle  tint,  and  is  ueithrr  seen  in  tlw  high  light  nor  in  the  deep 
sivade.  If  Ui^  as  an  intermediate  liuk  it  will  unit*  both,  presemug 
at  the  same  time  a gn-ala  couiequencc  and  force.  Whether  it  w 
tu  be  warm  or  cold  muat  depend  u|mi|v  the  rolmir  of  the  priucipol 
light  of  which  it  is  to  lie  convidcml  an  i-xtensiim.  Hoc  Note  (K.) 

-f  '<  Though  to  the  principal  gruu|i,“  saya  Reynulds,  “ a H'cuni 

4 p2 


P A I X T I X G. 


5B4 


Ihese  lii^hts  mny  bevoik'd  al  pleMiire.*  but  they  s^IumiW 
gcncrully  l>e  umm|i;:e(l  in  an  irregular  kind  vi  triangle. t 
(303.)  Tliul  in  a grtjup.  or  assemblage  of  aeveml 
figures,  an  orUl  number  is  preferretl,  as  three,  five,  seven, 
&C.  Among  the  even  numbers,  Mengs  chooses  the  mim- 

or  third  b«  wUIetl,  aiul  « Mrcuod  or  third  luaM  uf  light,  care  l« 
taken  iha*  ttww  mjlwrriioate  actiims  and  lights,  neither  rach  in  par< 
tieular  a>ir  «U  togHlwr  come  into  any  degree  of  curmjMfUlioa  with 
the  {iriiiC']u.l  5 they  should  mwly  make  a part  «f  that  whole  wludi 
would  be  irnperfrcl  without  tli«m.”  See  -1/A  />wrvKr*r. 

* I1u9  relative  poeition  uf  the  lights  aod  darks  iu  « picture  diK 
tt-Tniiiie  ii*  character.  I.  If  the  eatnrine  liglit  and  iTttrvnw  dark 
he  ptareil  at  o]vpo«ite  eoraersuf  the  picture,  with  a diagonal  lm« 
between  them,  this  U an  iip|Wirtmiiiy  for  thr  grratMt  Im-udtK.  i. 
If  th»  princqial  light  he  m the  centra  of  the  picture,  it  will  have 
great  Ivilliancy  wIku  ia  contact  with  a snuil  portMiD  of  dork  ; but 
iQ  this  armagvinwit  there  » loss  o|»portuiuly  than  when  Die  light  U 
at  one  shlefor  alarge  hrva«lthof  shallow.  J.  If  amaa«  or  fo^uof 
shadow  be  glared  iii  the  rciitre.  ami  light  lie  carried  round  it  bv 
means  (in  landacnp-,  forrsample)  of  *iy,  wator,  or  light  faregrottnu, 
the  picture  is  a caaeecpe  of  the  peecciliog,  with  Ua»  api«riumty  for 
breadth  of  light, ' but  with  atTimg  i-fTect  for  the  central  iu.ias  uf 
•hadou-.  -t.  If  a mans  uf  shadow  lie  carried  itcruas  the  iniiMle  uf  a 
niciurr,  opi>uitmjity  f«rr  great  bprailth  and  for  re^kise  is  atforded. 
To  these  uWrvftlioai  it  may  ha  aildcd-  that  whoiKter  light  ia  re- 
peated for  a union  of  the  (wo  side*  of  a piriure,  it  shonM  Ut  a 
rsia*titioB  of  the  same  culuur.  Tlius  Cuyp,  shuwa  principal  Hght  ia 
often  yellaw,  earrh-s  d lotn  the  dark  i«it  of  the  picture  means  uf 
yrliow  dupery,  u cow,  a ?1>nep,  nr  a few  touches  to  represent  bnght 
Iprhkin  reflea»w  from  poliahed  ohiect*. 

f The  lafgeit  or  principal  light  in  which  the  pciucipnl  figure  or 
aut^ct  must  appeay,  should  geuerally  occtit«y  atH>ut  an  eighth  or 
• even  a fourth  part  uf  the  picture,  and  should  be  situated  nut  far 
from  tW  centre  of  the  canrata.  When  a muliUud*  of  smalt  ohjerta 
are  iutnsluced  into  a picture,  or  when  the  general  nrrangvaieat 
Cimstds  of  many  figures,  bn-adth  of  h(;ht  and  shade  is  impcisaiblo 
unless  many  of  them  are  noiteil  together  of  I)m»  sanio  slrrogth,  so 
as  to  form  a mass  of  light  or  of  dork,  Sahrator  Kosa  and  Wuurcr* 
tniios  adopted  fur  this  ruT|HM»  the  artifice  of  introducing  two  or 
three  white  hones,  and  Weeoiuxa  swan.  NiUure,  howmwcjabuuads 
with  much  UMiw  pndiable  cx|wdivnts. 

The  second  or  thin!  light,  owupying  aoLlber  ciglith  of  the  ««r- 
face,  should  U?  hestoned  upon  tlie  figures  or  obyecU  of  secnodary 
impuitanrc  j contnbuling  aeverthelc**  to  the  pnmary  object  of 
the  jiirturc.  .Accessory  or  subonlioato  objects  arv  to  he  rendered 
tiiible  l^‘  relU'xiim  only.  '‘ITio  *anw  mWa,’’  aavsSir  Joshua 
nolds,  (in  hia  Notes  upon  T>u  Fresooy,)  which  have  been  givea 
io  rvgard  to  the  nigidatinn  of  groups  uf  figures,  must  be  observeil 
iu  rv-gard  to  the  gruupii^  of  lights  ; that  tliere  shall  be  a superiority 
of  Oue  over  the  red,  (hat  tJwy  shall  be  s<'parat«d  and  voriud  io 
their  aha[ws,  and  that  (Wre  snouUl  bo  at  least  three  lights.  Thu 
acenudary  lights  ought  for  the  sake  of  harmony  and  unum  to  be  uf 
*neaHy  espial  liri(^htue*ii.  though  not  of  oqual  m^nitude  with  the 
principal.*'  Again  be  says  " !V«  will  suppose  'I^lun's  bunch  of 
grape*  ^daced  so  ns  io  roecive  a brnad  light  and  shadow;  hers 
though  each  indivMliud  grape  un  tlie  light  side  of  the  bunch  hos 
lb  light  and  shallow  and  reftectimi,  jet  altogether  they  rnnku  hut 
oue  bread  maw  of  thesiighivst  sketch,  tlwretire,  will  luve  a 

better  i fleet  where  tins  breadth  i*|weacTvcd,thnn  the  most  laborious 
finishing  where  this  breadth  is  lost  or  ncgledi-d.** 

**  From  the  time  of  Cimabuc.”  say*  llr.  Craig,  io  that  of  the 
greariRafiliidlc,  the  light  and  shadow  of  pictures  was  very  little 
sttalicd.  The  rirtiiras  of  (hat  period,  however  great  in  imention, 
rompoution,  and  drawing,  were  in  their  general  a|>pearaDcc  flat  and 
unioli-rcsling.  The  first  principle  which  seems  to  have  been  per* 
ceived  by  the  early  Ilahsn  masleni.  was  that  a light  is  made 
lighter  by  being  opposed  to  a dark  ; and  ftw  some  time  we  find  io 
their  works  a constant  association  of  some  purlion  uf  dark  with 
I'TOry  little  bit  of  light,  whatever  be  its  place  in  the  picture.  Ubir^ 
gioiie  was  perhap<i  tbe  first  who  rndeavutireil  to  give  simplicity  to 
bit  pseturw*  by  the  inlroductiim  uf  lireod  shadows  and  nintrarted 
lighit.  Sunw  of  his  jMilrailt  are  from  this  orcumalonce  ohjects  of 
the  must  gratifying  cuntemidatuin.  Titian,  wlw  uoil.iKd  his  fvlluw* 
st  jdrnt  (i  Uirgione,  caught  on  idc.r  uf  tveailth  frum  seeing  Idf  works, 
Ihotigh  he  appi-nr*  not  to  have  iifidmtoo*l  th«  prinri|ilc  which  jwro- 
d.Kwil  ihvin.  'Hie  pictures  of  Titan  hare  thcrefwte  great  bfradth 
of  light  and  dark ; but  it  is  often  very*  abt':i]|<t.  end  often  sraUeTed 
at  rainlnfii,  (utruggiu  was  nin|iivstiutiiib1y  the  firvt  PaiottV  who 
•n  uhf  the  success  of  hit  works  to  depend  on  light  ami  shiidua.’* 
/.ff/urtt,  p.  154. 


!)cr  two,  ami  obnervee  that  two  ti|furcn  of  uticqual  si<e»  W (*<wnpo. 
are  tlie  lea»il  diwi^ceable  to  ihe  eye  : but  Hint  i.'ouplea  arc  **’•“*»• 
always  un^froceful.  A ffroiip,  hea/lUa,  look*  beat  iu  the 
ofiirm  of  a pyramid,  w'htch  fur  better  relievo  should  afisuiiie 
at  (la  ira-se  asomewbal  rounded  fiinn.  Its  large  nia.ssea 
elioiild  be  diK|vosed  io  the  centre  of  the  group,  while  ila 
smaller  nicmlrers  should  be  left  ns  stragglers  round  its 
edge  to  give  it  lightness.  If  there  are  several  groups  or 
y?^ram(df,  lie  ptefers  for  them  also  no  odrl  number.  He 
desire.*  the  principal  figure  to  lake  his  stand  in  the 
middle  group.  But  if  several  figures  of  equal  impor> 
lance  to  the  story  occur,  let  them,  he  says,  be  all  placed 
near  the  centre  of  the  work,  and  in  the  middle  gruuud, 
in  order  that  by  means  of  light  and  shadow  they  may 
receive  relief  and  couscqucnce  from  objects  surrounding 
them.  Ill  general,  he  ^ds,  let  the  group  form  liaelf  in 
a semicircle,  either  concave  or  convex,  in  order  to  give, 
its  central  and  principal  figure  every  advantage  of 
relievo." 

(3U4.)  That  when  numerous  figures  are  introduced  Unity  anrl 
into  a composition,  there  must  be  great  variety  of  colour.  '*o*iy  »o 
Confusion  may  be  prevented  »nd  unity  preserved  by 
rejrealitig  the  same  ctilour  in  dilferenl  parts  of  the  work.  of  ^ 
Tiiese  colours,  however,  iu  their  passage  from  high  group, 
lights  into  deep  shadow  must  have  great  varieties  both 
in  lint  and  lone,  anrl  thus  opportunity  ia  afforded  to  the 
ingeuions  composer  for  a chain  of  harmonious  iuler- 

vals-t 

(305.)  That  in  order  to  confer  di.sliuction  upon  an  ivo  rrqiii. 
object  it  must  by  some  means  Ire  made  to  stand  ajvart,  ute*  fur 
and  in  a s-lale  of  isolation,  if  we  may  so  express  ourselves,  ev«y  object 
with  regard  to  the  objects  which  aurround  it  in  the  pic* 
ture.  'i'his  isellecletl  by  eo/ifroxf,  which  we  may  define  Io 
be  an  abrupt  transitfnn  from  one  kind  of  outline  to  another 
totally  different,  or  from  bright  light  to  deep  shadow : 
or  from  one  interval  or  Uni  or  (one  of  colour  to  iU  ojipo*  f/iimcrety 
site.  Thus  in  the  case  of  outline,  one  sittingfigurc  being  vdi^r. 
introduced  into  a group  of  standing  figures,  becomes 
remarkable,  or  vict  rertu  ; or  a figure  is  made  conspicu- 
ous by  an  horiion  at  or  near  its  feet ; or  in  a group  of 
figures  who  all.  witli  (he  exception  of  one  only,  look 
steadfastly  in  the  some  direcliun,  tliat  one  figure  turn- 
ing in  an  opposite  direction  becomes  distinguished. 

Such  is  the  form  of  the  Saviour  turning  to  his  di<,cipk‘S 
in  the  **  Pusee  oves"  of  Bairaelle.  The  figure,  too,  of 
St.  Peter  kneeling,  while  it  dialingutshes  that  Apoatle 
from  his  brethren,  contributes  to  elevate  the  figure  of 
Christ,  and  confer  appropriate  dignity,  (.■^rl.  279.) 


• CM"  a concave  group  (that  k,  having  the  concave  cf  11m*  wmi- 
chcl*  towoidn  the  ijHwIator^  example  will  Iw  fuunU  in  »uch  pictiinr* 
S4  Wwrt'M  *•  IValh  of  IVoUe/*  or  l«>w'«r  grin'P  '■  The  Transi- 
fiiniratioo”  by  Ratfoellc.  Of  a convex  group  an  cxaniplL*  ia 
area  ia  the  aweroWago  of  the  Apostle*  at  the  (ii'jier  jwrt  of  the 
CartooQ  of  Ananias."  As  light  and  ihaile  delrrmine  tlw  con- 
ravitiM  or  convcxilkv  of  idjccb,  wtihoid  light  and  shade,  iho  nu»it 
iutelligent  wHline  wcmld  be  but  ox  a reap  or  flut  surface.  If,  for 
example,  we  take  n bowl  or  cop,  and  examine  (h«  mflik-nee  of  light 
am]  shad#  upon  it,  we  find  in  the  shading  ot  Nature  those  princi- 
]des  which  artists  have  applied  to  many  |iunM«n  in  Paiiitiog.  W<a 
jwTcvive  the  near  edfre  itrongly  di-fineu  by  (he  light  side  coming  in 
c'mtart  with  the  shadow,  which  liemmes  duiker  as  it  tleMi'odx  mto 
the  cup.  We  have  also  th*  dark  side  brought  firmly  US'  tlie  light, 
thus  exhibiting  to  u«  1l>»  sirnplvst  aud  most  rfleciivc  menus  of 
giving  a Irtip  rvpresentatUia  of  its  character. 

f ” A pair  ycllirtr,**  say*  Mr  llurnrt,  *- may  Icrinmate  in  a deep 
bniwn,  yet  a cWii  of  eominunkation  W kept  up  ; or  a pure  white 
may  find  rvi^'W  and  union  In  a pure  Mack } a bright  red  vibfut*  (to 
tiM  u (rmi  Ml  Music)  (hnwigh  a chord  t«minaiing  in  the  gentl^t 
cclw  uf  such  u vukiur,"  Ac< 
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Puotint'.  The  ftAine  principle  of  isolation  may  be  pun* *ue<l  in 
the  use  of  light  and  shadow,*  The  focus  oflighl  on 
any  leading  or  primary  objecl^t  creates  a contrast  in 
proportion  to  (he  darkness  of  the  adjacent  objects.  {Art. 
283.) 

Again,  this  power  of  relief  by  contrast  may  l>e  obtained 
through  the  assistance  of  the  local  colours  of  objects. 
(Art  284.  No.  2 and  4.) 

And  further,  an  object  may  be  isolated,  and  drawn  out 
from  others  by  the  omtrast  of  its  warm  colour  with  the 
coldness  of  (hoae  other  surrounding  objects.  (Art.  284. 
No.  5.  Also  296,  297,  299.)  'Hiiis  the  distance  of  a 
l»ndsca])e  is  oiteii  of  use  in  giving  prominency  to  a 
portrait  while  a low  horizon  elevates  and  gives  dignity 
to  the  figure.  Also,  when  the  general  (one  of  a picture 
is  warm  with  brownish  sliiulows,  blue  drapery  and  cool 
black  will  have  greater  force.  Of  this.  Paul  Veronese 
and  RuUms  afford  many  examples.  Claude  has  uflcn 
profited  by  this  oppusilioti  of  colour.  In  light  pictures, 
(An.  294.)  this  opposition  is  extremely  valuable  to  the 
artist,  wIk)  may  thus  give  relief  and  distinctness  without 
injuring  his  breadth  of  light.  He  may  place  blues  upon 
tt  warm  ground,  reds  upon  a cool  ground,  bright  yelkms 
upon  cool  grey.  &c.| 


* Some  arlisis  mamlain,  ami  juilly,  lliat  every  AyH  howerer 
•mall,  <?ue|ht  (o  have  a (bett't,  or  one  put  lighter  tbaa  another.  As 
wv  find  tliii  to  be  a gnu-ral  lav  in  Nature,  there  ean  be  no  safer 
ground  to  go  upon.  Kor  the  midc  rvason  ve  ought  to  have  one  jwr* 
tton  of  a Jark  mure  dedtk'd  than  the  rest.  If  th«*e  (»o  extremes  are 
btnught  in  contact,  we  make  them  assist  each  other,  one  becoming 
brighter  am)  the  other  darker  from  the  efiket  of  runtrast.  If  they 
arh  placed  at  the  oppeeite  «dee  of  the  picture,  we  have  greoler 
breadth  and  a more  eipud  balance-  (Art.  .S-l,  ’i9S.)  Lrt  us  take 
sume  Kra<l  by  Remliraodt  for  an  example  : we  kliall  liiul  the  princi* 
|)dl  light  or  fucus  In  the  upper  part  of  the  face  which  ho  often 
Burrm^*,  lo  render  it  more  kiraiaouv,  with  a block  bonnet  or 
hat.  and  even  this  is  kq>t  of  a cuhl  tone  thst  it  may  give  more 
value  to  the  complrtdoo.  The  light  is  then  oIIovm  to  »read 
downwaids.  and  lie  repeated  on  the  figure.  He  thus  |eoducea 
union,  and  gives  his  liglit  the  appearuoce  of  diffiuting  rays  of  the 
san>e  lute  with  ilwlf.  If  »e  foiUiv  him  in  the  conduct  of  some  of 
his  larger  compositions,  we  find  the  santc  ivinciplv  adn^ded,  whether 
they  consist  of  msny  figure*,  such  as  Uie  Hundred  fiuildcr'print.  or 
of  jirw,  as  the  small  Xolii  ity  in  Uw  National  Gallery  { thus  render- 
ing the  most  complicated  compoviiions  siibrenieoi  to  the  simplest 
principles  of  light  and  sha«le.  A fev  expvrimrats  on  a gnmiiil  of 
middle  tint  with  a pencil  filled  with  white,  atsd  another  dipped  ui 
black,  will  give  tlw  student  an  insight  into  all  the  changes  cajoilil* 
of  hetug  prudiK*«l  on  this  principle.  .Sir  Joshua  toforma  ns  that 
when  at  Venice,  he  to<A  a Uank  leaf  of  lus  pockvl*hook,  and 
dajkemd  H in  the  same  gradalkm  of  light  und  sltade  as  each  pic- 
tuia  btforv  him,  leaving  the  white  pa|xr  untouched  to  te{>rvscut 
light.  After  a few  experiments  wiUi  dificrvnt  blank  leaves  on  di^ 
fervat  lecturi-s,  he  feumi  every  pa|wf  blotted  neatly  alike.  Itieir 
genenti  )waeticc  appeared  to  he,  to  allow  not  above  a (}unrtrr  of  the 
ptchne  for  the  light,  including  in  this  liotb  the  principal  and 
•eeoniUry  lights  ; another  <|uartcr  to  be  os  dark  as  possible,  and  the 
renuiutag  half  kept  in  mi-xxotint  or  half  sliadow.  Rubvnv  appears 
to  admit  rather  more  light  than  a quarter;  and  Rembrandt  much 
Ices,  scarce  on  tighih. 

t Rembrandt,  in  lus  early  practice  of  art,  attempted  to  represent 
flame  by  darkening  every  otoer  part  of  the  pi*-**^**  but  by  (his 
meona  his  flame  be^me  the  only  dislinguisbed  actor  on  (ho  scene, 
while  ihring  agents  were  but  sccorMlarily  promineot.  UU  next 
expedient,  thrr^ore,  was,  to  couocal  (he  aounce  of  Light,  and  to 
throw  its  nys  iipou  his  principal  |iersonagea,  according  to  their  im- 
portance iu  the  picture.  Accordingly,  lus  ptdiue  of  Christ  ruslng 
the  daughter  of  Jairus  is  a sublitnc  cxaoi|>le  of  this  effect.  In  tki* 
composition,  RemhracMit,  by  throwing  his  light  upon  a Uglit  object, 
has  llw  advantage  of  making  reflexes  fram  it  upon  otlm  adjacent 
ebjrcla.  ills  shMlows,  nuucU  by  such  reflexes,  are  suroelimee,  as  ill 
Nature,  siroDgly  defineil ; and  for  the  soke  of  thus*  shado*^  we 
oWrve  him  oAm  ioiroduciiig  such  objects  ns  will  serve  Ihc  lair-  . 
|<ose. 

{ Rembrandt,  when  his  light  i*  cool,  OMkes  his  shadows  warmer 


(306.)  That  a painted  object  in  ila  a)tp<»i(ion,  for  OfCompn- 
the  sake  of  relief,  lo  the  other  parts  of  n picture,  although  ^ 

U is  ihu-s  contrasted  with  the  rest  in  some  respects, 
must  harmonize  with  them  in  others.  As  any  object  is 
rendered  more  conspicuous  by  contrast  with  its  opposite,  hsrmo- 
80  it  >8  rendered  leM  and  less  prominent  at  every  step  eisingauh 
of  their  near  approach  to  similarity.  This  agreement  ’•hole 
may.  like  the  opposition  above  meiitioucd.  (Art.  305,)  P*^.“*^* 
be  efl'cclcd  variously.  In  outline,  a rcpi-tition  of  the 
same  lines  in  features,  posture,  or  action,  (Art.  264, 279.) 
condmxs  lo  a balanee  lietween  the  different  members  of 
a composition.  Thus  the  regularity  in  the  cartoon  of 
**  Ananias  and  Supphira’*  is  remarkable.  On  each  side 
of  the  semicircle  (Art.  303)  in  the  Inner  group  are 
several  figures,  no  one  of  whom,  except  Ananias  and 
Sappliira,  performs  an  action  that  is  not  rciwuloil,  while 
the  Apostles  being  elevated  on  a higher  pocxiiion.  main* 
tain,  although  diminished  by  distance,  a commanding 
aspect  in  the  picture  ; and  with  ail  of  them  likewise  the 
lines  of  drapeiy  and  contour  are  repealed.  An  ogrce> 
able  method  also  of  doubling  the  lines  in  landscape  Is 
often  produced,  as  in  the  works  of  Cuyp,  Rubens,  and 
Teniers,  by  placing  the  foreground  figures,  as  well  as  (be 
middle  ground,  the  distance  and  the  clouds  ail  on  one 
side  of  the  composition  in  such  a manner  that  each 
in  relieving  the  other  shall  in  some  degree  repeat  its 
contour.  'I'he  .strong  light  and  darks  of  figures  in  a 
landscape  so  composed  tell  with  great  force  against  a 
background  of  houses,  trees  mountains,  &c.  and  these 
again  are  prevented  from  being  harsh,  sharp,  and  cut* 
ting  by  mixing  (heir  edges  with  the  clouds.* 

Repetition,  in  chiaroscuro  and  in  colour,  (ends  like* 
wise  to  the  same  effect  w ith  repetition  of  lines.  A quan*  , 
lily  of  light  taken  from  (he  bright  side  of  a picture,  and 
cxchang^  for  a portion  of  dark  from  (he  side  opposite 
conduces  to  a baiance.t  And  in  a similar  manner,  a 


the  ilarker  they  become.  Rubeos,  whoM  style  was  gnMiatlrU  on 
(Im  Veiwlisn  senool,  sermv  by  tlw  same  ^nioii.  *'  Uvgio,'* 

su)*  Kuh«fu,**by  piiiniiug  la  your  shaJows  U;$h(ly,  taking  care 
(hat  no  while  is  suflered  lo  kIwUi  into  (hem  ; it  is  tb«  puison  of  a 
|>>ctnR>,  exe«]>(  in  the  li^'hts ; if  ever  your  shaielowa  are  coRuptefl  by 
the  uUrvaliwtion  of  this  baneful  colour,  your  colours  will  tw  Uiufotr 
be  wann  and  tramf>areB(,  but  heavy  a;M  leody,"  Opk*  (hut  c)e- 
scribes,  in  hit  Lectures,  Corrrtcgw's  managea^t  of  dueruecufo. 
“ By  closatog  his  colours,  and  judiekmsly  dividing  them  into  few* 
and  lui;e  maws  of  bright  aiul  olwciire,  geutly  nnuiding  off  bis 
light,  Slid  pumng,  by  almost  mipcrcr)4ibk(  degrees,  through  pallucid 
dnnitiitts  and  warn  rcflcxioiiv,  iulu  Lruod,  deep,  aad  traosparent 
shtde,  h*  artfully  coQDCctcU  the  Acrerst  extremes  of  light  and 
shallow,  hnrmtmited  the  most  ioleoa*  u|ipo*ilioo  of  coloun,  and 
carabuied  the  gieatetl  |tossihl«  efliKt**  (of  cunlrael)  **  with  Uw  sw«et> 
est  and  »flest  repine  imagiiulU.'* 

• '^Mark  in  strongly,”  says  a jodldoui  aitiit,  *' those  puiiits  ia 
the  ground,  which  of  nveeesity  must  be  iolrudand  from  ualurat  dr* 
cumsttnees,  at  the  tame  (tm«  cootrriing  your  group,  so  i^  iboat 
points  become  of  the  greatest  cDnMqneacB  to  the  eompositvoo.”  A 
riehneta  of  rflVcl  is  pewduced  either  by  tueh  a corobijtaHea  of  light 
and  shade  as  will  give  (hr  ap[watm»ce  of  doubling  (o  (he  awtltjie ; 
or  by  iclirviog  the  outlino  by  agrtmed  poeoeased  ofa  variety  of 
strengths.  A *mnll  portion  of  ony  group  ur  figtpe,  eomtog  firmly 
and  sharply  off  its  ground,  is  quite  sufflrirst  to  give  the  appearance 
of  natural  solidity  to  the  whola 

f Tbo  arrangement  of  light  and  shade  at  relates  to  the  «rAo£r  of 
picture  ougfit  never  to  be  aWnt  from  the  student’s  niod.  **  If  a 
dtnipmal  line,”  says  Mr.  Bumet,  “ be  drawn  through  the  |dcture,” 
(to  divide  a bfeadih  of  light  from  a brrwlth  of  darkA  (Art.  394,) 

•*  and  a balance  or  unuin  between  the  two  sides  be  wisned,  there  ia 
an  otiwr  way  but  by  borrowing  a portion  of  the  one,  and  cxchan^ 
ing  it  for  a i«>iSion  of  its  opiwsito.  Not  only  may  (his  praetiee  be 
inaile  use  of  for  the  lisrowoy  of  the  whole,  but  the  light  and  tlie 
shade  will  Iwthuv  rendered  more  intense  by  the  force  of  oppnsii  ion. 
kVhetbtff  the  dark  whkh  is  carried  lo  Ihe  light  side  be  very  small  or 
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P«ii«tir.^.  baUnre  of  frmrm  and  cold  colouring  may  be  effected.* 
Aa  therefore  conInuU  or  isolation  is  brought  about  by 
abruptness,  (Art,  306.)  not  only  in  placini;  a focus  of 
extreme  lig:ht  near  lo  extreme  dark,  but  also  in  placing 
the  repetition  or  focus  of  a cold  colour  among  warm 
tones,  or  of  a warm  tone  among  the  cold  colours  ot  a 
picture,  ao  does  this  very  act  of  repetition  generate  at 
* the  same  time  a bond  of  union  and  a balance  of  power 
throughout  a composition  between  the  properties  of  light 
and  warmth  on  the  one  hand.  opjK^ed  to  those  of  dark> 
ness  and  coldness  on  the  other. f 

Again,  as  the  opposite  to  abruptness  is  insensible  gra* 
dation,  so  when  two  opposing  tones  or  tints  have  a 
harsh  effect  in  juxlnpifsilion,  their  harshness  may  be 
reduced  by  intermediate  tones  or  lints,  (Art,  No. 
4. 5,)  so  a.s  to  produce  a gradual  and  delicate  succession 
of  harmonious  intervals.  (Art.  298.)  Or,  between  two 
colours  of  which  the  (ones  antagonize ; between,  fur 
example,  two  primitives,  aa  red  and  yellow,  the  disagree- 
ment may  be  in  some  measure  abated  by  making  each 
of  nearly  the  same  tint  or  degree  of  strength.  Thus, 
the  blue,  No.  13,  (plate  xi.  hg.  5,)  will  be  found  to 
have  less  hostility  to  yellow.  No.  7,  if  they  be  both  taken 
from  (he  same  tint,  that  is  both  taken  from  the  circum- 
ference of  the  same  circle,  and  have  both  of  theni  two, 
or  four,  or  six,  Ac.  degrees  of  strength. 

Lastly,  any  excess  (in  form,  in  light  and  shade,  or  in 
colouring)  which  has  been  unduly  given  to  one  object 
over  another  may  be  reduced  by  (lie  introduction  of  a 
third  f}bject,  which,  acting  as  a foil  to  both,  and  showing 
a much  greater  excess,  makes  the  difference  between 
the  two  former  objects  less  open  to  observation.  Tims 
• in  outline,  the  difference  between  any  curve  or  straight 
line,  or  between  any  two  curves,  may  be  made  scarcely 
perceivable  by  introducing  a third  line  which  has  a 
degree  of  curvature  considerably  greater.  Also  a line 
very  slightly  cuned  may  appear  formal  and  lifrless, 
(.\rt.  264,)  till  a line  exactly  alraighl  is  placed  near  it. 
Again,  in  chiaroscuro,  (he  interval  between  a light  and  a 
shadow  or  between  any  two  shoidows  may  be  made  to 
«ppe.vr  considerably  smaller  by  llie  jux(a|K»ition  of  a 
third  shadow  of  extreme  anti  intense  darkness.^  Also, 

very  Ur^,  or  riM  ««  have  btre  (he  groundwork  uT  some  of 

* Oke  miMt  powerful  ami  inu«4  oalunU  ellecti  ut  Pamting.*'  Os  l>*ght 
aitd  a/miie,  n.  6. 

* “ If  a aiAf^oojiI  hoe,”  ««yt  the  same  Writer,  “ Iw  drawn  acron 
the  pietiav,**  (iw  ailudre  to  Um  and  AriadioB  of  Titian,) 

**  ««  tind  it  rtMBfwanl  of  a maae  of  hot  and  a niasv  of  cold  colour, 
laid  out  tinra  the  broadret  acalv,  and  aidin|(  each  other  by  the 
■itimi.'*  The  gtvstot  hnaullh,  imleed,  U (.\rt.  294)  to  he  twewrved 
io  eoUitiring  hv  a divivion  of  the  picture  into  hot  and  cold  colours. 
The  contnuit  of  warm  hiaw  with  cold  increaw<t  their  ricboesi,  the 
aerial  jierapeclirv  ia  tmpruwd.  aud  (he  fvrrgrvund  hgtircs  receive 
KiUdi(y  wiUiout  the  help  of  black  eluulow*.  “ That  a picture,*’  ob. 
aerv<n  (he  aotlior  iuel  «{uo4mI,  **shoiild  conaiat  of  hot  atul  cold  cidouni, 
is  as  iaditpeoMbb*.  that  it  sHoald  hare  iu(h(  and  ahade.  IVhich 
shall  Ibrm  llte  iifil'tt  and  which  tbv  shade,  uentwily  at  the  option 
cf  the  artist.  It  n,  however,  neersaary  that  thewe  cidintn  ijkould 
nceiipy  (wparate  places  in  the  l«Uuce  of  cbianmcurtr,  and  that  br 
any  carhange  of  jpartiuns  IVem  (he  side  warndb  ioto  that  of  cold, 
buth  extremes  of  tiH  work  may  b«  liainmniouely  unitetl. 

f ll  frequently  happens,  (hot  ouly  one  ll|;ht  ap|wari  m a ainirle 
head  This  muW  he  made  to  haraiuoiic  viUi  (he  vliaduw  either  in 
the  badin'Ottad,  or  in  the  dress.  Kembracult,  ftw  this  ptirp<ose, 
fraiateil  tlw  bght  of  the  dteaa  the  •atne  colour  as  tlie  shadowed  tide 
of  the  Care.  ' 

X The  dark  fonniai'  the  greatest  masN  of  shadow  b a picture  in 
ofWn,  hsfiHe  bsiog  bsmiglit  into  cuntacl  with  catrvOM!  light,  UKrviuml 


in  colouring,  the  iatcrral  between  nny  tww  tinte  b ap- 
parently reduced,  and  (he  gradation  conseqoL*ntly  made 
more  mifl  and  more  harmutiiouK  by  a third  tint  in  con- 
tact with  them,  which  differa  more  in  tone  from  either 
than  (hey  do  from  each  other.*  f’orreggiu  atid  Rem- 
brandt im|iiently  relieved  the  dark  side  of  ilieir  ffgures 
by  a still  darker  background. 

(307.)  That  res{>edii]g  (he  materials  which  arc  to  be 
ptil  into  operation  for  Painting,  the  artist  can  acquire 
little  from  any  written  description,  hut  must  |>eHectly 
acquaint  himself  by  practice  alone  with  the  {>eruliarities 
(a.s  well  defects  as  excellences)  of  whatever  vcfilcle  he 
uses.  We  shall,  therefore,  only  here  remark,  in  con- 
clusion, that  the  forqroing  rules  apply  equally  to  all  the 
different  vehicles  and  materials  adopted  in  this  Art: 
whether  oil  colourt,  which  from  iheir  great  power  of  ex- 
pressing  with  perfect  clearness  the  deef>rst  gradations  of 
shadow,  have  been  generally  held  in  highest  estimnlion ; 
or  watrr-coloitrt,  which  in  this  Country  have  been  raised 
lo  almost  equal  power,  and  brmight  to  a pcrfei'lion  never 
before  known;  or,  thirdly,  crayon  Painting  by  means 
of  coloured  chalks;  or,  fourthly,  fretco  Painting,  (so 
culled  from  bring  performed  on  Jtnh  plaster,)  which 
from  its  unrivalled  brilliancy  of  clfret,  and  it*  connection 
with  Architecture,  was  the  favourite  of  the  early  Schools 
in  Italy.  To  these  several  veiiicles  may  l>c  aiUled 
Motaic^  or  the  beaiitifuJ  aa  well  as  durable  reprcsenla*^ 
lion  of  Nature  by  small  pieces  of  variously  coloured 
inarMc ; inlaying,  or  a st»mcwliat  similar  operation  in 
wood ; cnamd,  or  llie  process,  on  copper  or  gold,  of 
Paiuting  with  mineral  colmirs  dried  and  melted  in  by 
Are ; leather  with  contrivances  by  means  of  wav,  called 
fneauttir.  Painting ; or  by  ttaining  glaa,  an  Art  allied  (o 
enamelling;  nut  to  tnciitimi  the  successful  competition 
of  the  louin  with  the  easel,  iu  the  std!  more  ancient 
devices  of  liiprHry  and  embroidery.  Tliese  several 
materials  for  pictorial  effect  may  he  compared  lo  the 
several  instruments  used  in  Music,  all  vibrating  in  sepa- 
rate ways,  under  distinct  and  separate  forms,  and  by 
imiuilsea  suited  to  each  ; all  uf  them  diversiffed  in  their 
mc^es  of  operation,  but  ell  subservient  to  one  system, 
and  all  combining  lo  answer  by  different  means  the 
peculiar  cuds  and  purposes  of  Uie  Art  which  enip.oys 
them. 


Of  Csinyo 


and  fvdircted  to  a jwnt  hy  •nm*  oVject  whose  lorsl  oikiur  cornhwes 
to  th«S  pnqwsi*.  TTim  tb«  Mark  portioo  • fem«W*  draw  (m  a 
Painttni;  Metio,  m dweriUd  by  Mr.  Burnet)  ts  brought,  at  its 
dukevl  |iart,  in  conta<^wi!h  the  bn^jtiteft  jiof1>onof  her  white  drww. 
This  Rivei  sir  to  the  dr«t>^  shadee  of  the  bsckgtound,  os  well  as 
greater  firma»-s«  to  the  object  so  rulw-ved. 

• Any  colotiT  may  in  rt*  lone  aa  nearly  resemble  a (irimKive,  u 
to  be  mirtekcn  for  i%  tmtil  the  irdrodaction  or  juxta|KM(ion  of  that 
iriminve.  Thus  a grveti  owy  be  so  nearly  Woo  m lo  appear  so  till 
blue  it  prrsent ; m so  nesily  yellow,  a*  to  be  taken  foe  that  peimi- 
live  till  yellow  is  prevent.  As  the  repetitiixi  a colour  in  vsriows 
jiarts  of  a picture  tUffuses  the  liRh!.  aud  pvei  breadth  of  effect,  so 
also  repetition  destroys  proportidoaMy,  at  the  same  time,  the  pernr 
of  that  rrpi-atwl  hue  to  give  slQcuUriiy  and  jiroioioeney  to  the  object 
which  it  colours.  A coImit.  therefore,  will  h*  often  soen,  in  the 
belt  Masters,  nut  only  itngle,  hut  vorroundvd  by  others  totally  dif- 
fcronl  in  toae.  In  order  to  inereaM  its  vslnc.  This  peculiarity  of 
CdJouf  is  of  the  idmoW  nse  as  to  brinpng  ont  such  jioirite  as  tha 
artivt  wishes  lo  draw  attention  to.  Not  only  does  he  thus  obtain 
for  (hat  one  colour  the  gn-stest  force  that  his  paWtle  esn  give  it, 
but  Iw  often  bruigv  all  the  rest  into  better  agrtmaent  wrth  ooe 
another. 


NOTES.  Ac 


NOTES  ON  PAINTING 


Not.  (A.) 

Pkivttif. 

The  prieriplM  f«r  4bmvin^  the  bouod&net  of  the  ehadow  of 
May  lurf^ce  imy  l»  conUntiMl  ia  tlie  t)ue«  {woUvtos  whkh  mc  here 
tub)uiD»  end  ef  «birh  the  rv«4cr  wiU  fiiii]  the  ele> 

mentt  very  ^ucriactiy  eiatetl  in  the  fmirth  taction  of  (!rM«rU'« 
iVr>p*eti«r.  W«  niu  endeavour  to  vlate  them  in  the  inort  popular 
* temaa  wo  deriao.  Some  previous  defiuiliutu,  howr«er,  may  L« 

Cce  Def.  Y.  Ri|[ttt  tinea  drawn  from  a tomitMMu  |MMot  to  any  point  in 
AeniO  Ffr*  the  illuunned  object  are  called  liitee  of  raye,  aud  a piano  cotitaiiunf( 
•pvctivv.  gjifh  lintH  ia  culled  a plai«  of  raya. 

^ Raya  that  come  fmtn  Mdl'luminnua  hoiUea  (Omra,  Art.  4) 
neon  other  bndiee  nuodumioout,  we  trrm  primitire  (or  dhret)  nyi. 
(Orrica,  Art.  &4.) 

»)•  frutn  bodies  not  aelfdamliHJua,  Imt  that  have  received 
artTnitivv  raya,  are  callrd  derirotivi*,  or  borrowed  raya,  or  reflex h. 
(See  Dn  Vinci,  TriUitUo  ifiia  /V/wnx,  cep.  75  8?.) 

4.  An  infinite  inullitude  of  rayv  (bomnre^l  oc  primitive)  from 
any  luniinoua  body,  bein^;  inicveeptod  in  their  roun«  by  aonne 
MHUjue  body  j a certain  nnmtwr  will  be  vithrr  airaorbed  or  n-flected. 
mtwevn  this  uttrTcepIvd  oumlter  and  the  maamuitc  unimpeded  . 
nya  wtU  te  the  houiwlary  hrtween  liithi  and  ahorkiW,  which  we  will 
taim  the  Knuttri|f  amface,  or  cidtitnn  of  abadow. 

5.  Oirvet  rays  from  the  cun  or  moon,  arv  termed  parallel  raya, 
and  will  be  repmented  by  parullvl  liuea. 

6.  D red  my*  frocB  Mivall  arirdtimiDous  borliea,  Nufficimtly  iwar 
to  the  (dyed  which  they  illumirH',  are  termed  divei^int;  raya,  and 
will  lie  refiresentvd  by  ri|;Ht  Unca  divrrael^  aprendlag  uc  diverging 
from  the  luminoua  point.  (Urnca,  Art.  I3fi.) 

7.  Where  two  or  more  lunnouiu  bodwe  have  thdr  raya  inter* 

eepivd  by  the  aaine  opuqne  body,  the  reanecti^e  limitmg  aurfacea  or 
eolmnni  of  ahaduw  will  inlenect  each  other.  The  B{>ace  included 
Itetwrea  the  tilaoea  or  aurluceauf  interaection  M atyled  ttnrk  ahailuw. 
The  remaienVer,  from  ifa  leaarr  degree  of  intrniuty,  ia  railed  pe> 
nwci&ra,  or  hmi/  idmdinv.  (Owncs  Art.  3 iht  Vinei,  enpu 

2ti.)  Tbua  if  we  euppoee  a atrooic  liglit  to  ivuceed  from  two  Iwiglit 
douda  at  n and  1),  <|4ate  xit.  fig.  I,)  in  front  of  the  a]vdatar,  and 
auppoae  also  through  another  bnghi  cloud  the  auu  near  the  hneianQ 
over  the  anectator'a  left  ahouLder,  with  Ha  raya  vanjahiog  at  V, 
there  will  M three  alwidowa,  via.  the  shadow  a « p e n i.  cained  by 
the  inlerreplion  of  the  cun’a  light ; the  ahndow  c / ei  r i c ; aiwl  the 
aliadow  CM  / w y e.  caueed  by  theinterre]'4ioa  of  light  from  D and  B. 
Where  any  two  of  Ihcae  colitmni  of  shallow  intersect  each  othiv, 
there  will  ne  a deeper  ahade  in  proportion  to  tlie  InightneM  of  each 


omted  light.  And  where  ^ three  of  them  intersect,  aa  in  the 
aiwii  e i the  shadow  will  be  darbest.  But  thia  kind  of  etl^  ia 
•eldom  00  diHlingutchuble  out  of  duura.  It  ic  most  vtsilde,  and  moat 
coentnoa  ie  interior,  or  ia  indoor  suhjeeta,  where  the  innumerable 
chan^  and  iDodi&ationa  of  wiaidnw-light,  candlelight,  lamp-light, 
and  nre-hght,  with  their  reflexes,  cause  mrxhauctible  varietiea  in  the 
poeihon  and  inteaaity,  as  well  an  colour  of  sbudusra. 

8-  If  from  any  given  ]ioint  a perpendicular  line  be  drawn  to  any 
tilaac,  the  poiat  of  contact  where  the  pvqwndiadar  meeta  the  piano 
la  Called  Ui«  reef  of  the  given  point  Thus  the  seat  of  a candle  on 
a wall  or  taUe  ia  fiiuad  in  the  point  of  contact,  wliero  a perpendicular 
from  the  centre  of  the  light  oMeta  the  wall  or  table.  Also,  the  seat 
of  any  point  in  an  ohji^  casting  a shallow  is  found  on  the  plane 
which  recehrrw  the  shadow,  at  the  tod  of  a prrpemWciilar  line  from 
that  poiiiL  For  example,  the  nniut  S*,  (plate  x.  fig.  3,)  at  tlw  ex- 
troouty  of  the  jierpeodicular  L V tu  (he  |iUae  r w,  la  t^  seat  of  the 
point  L,  aa  S ia  tbt  M»t  of  the  nune  point  L on  the  horttootal  ground 
or  piano  fl  O F.  So  also  S (ftg.  4)  b the  seat  of  the  l^ht  on  the 
heriaontal  plane  or  ground ; o the  seat  of  k ; d the  seat  of  e;  and  i>  the 
Mt  of  «.  Agaia,  the  point  pCplate  xii.fig  5)ia  the  seat  of  the  plumb 
“d  the  point  a,  where  the  reprseeoiatioa  of  a prTpendiesdar 
raecta  a plane,  it  the  seat  ow  that  plane  of  the  point  k,  or  of  any 
other  point  In  the  dinrtioa  of  « &,  produced  to  any  length.  Remaric 
•lee  A (piato  xii.  fig.  1 ) the  ecet  of  T. 

9.  A plane  prrpe^rulei  to  the  borixon,  and  which  in  ill  vanish* 
ing  liar  contains  the  varaslung  point  of  the  sun‘a  rae«,  i«  called  the 
p/jMc  ft/ aUttade.  Thus  the  plans  K A T (plate  xii.  D|{.  1 ) b a pUne 
of  ahitiide  vaaiafiiiag  in  D O.  which  conUios  the  vanuhing  point  1) 
of  the  rayET,  and  ttaparallds.  Tbosalaothe  plane  I A T u a ptane 
of  ahihide  Tsnashiag  in  B R where  B b the  vankhiug  point  of  fhe 
tm  1 T.  In  these  oemples,  ths  sua‘s  place  b si  B and  D in  ftoot 
of  the  speetaler.  Agsan,  U AT  b a plane  of  aitthido  rannhing  in 
M H,  which  conlatws  M,  the  vaairidag  point  of  thn  ray  T U,  whirh 
CDOiMlran  b^aatfltiai|Metil^  AJai^  ATC  n apwMof  aWtiido 


vanishiog  in  V'  L,  whk^  contains  T,  the  vanuhing  poiat  of  tW  Nom 
ray  T 6.  Observe  that  T E A,  T I A,  T U A,  and  T C A,  ropresenl 
the  respective  angles  of  the  tan's  altitude. 

But  the  ptane  of  altitude  has  no  vanishing  line  when  fhe  atin  b 
in  ths  piano  of  the  pirturr,  and  hsa,  consequetjOy,  hb  rayx  all  |w 
rallcl  to  that  plane,  and  without  any  vanishing  puiut  (.4rt.  3fi.)  Jo 
thia  ca»e.  any  plane  parmllrl  to  the  planv  of  the  pictiiri-  will  be  a 
plane  of  allitim.  Tiius  the  angle  L T .A,  bring  the  angle  (i.|;i<e 
xii.  fig.  4)  of  the  sun’s  sltitude,  Im  plane  A L T b a plane  of  alti* 
tudp.  ainco  it  contains  the  ray  L T,  sod  aa  many  paraUela  to  L T as 
can  bo  drawn  crasaing  T A and  LA. 

10.  The  point  whem  ths  vanishing  Hne  of  the  plane  of  allitude 
cuts  the  honiontal  line  b colled  the  vanishing  {hudI  uf 
intenwetiuM.  Thus  the  points  H,  R,  O,  and  L.  (plate  xii.  fig.  I,) 
the  points  «,  and  ft,  (fig.  2,)  and  the  piint  L,  (fig.  5.)  ore  ths 
vaab^ing  pniota  of  tiie  interwctiim  of  the  plane  of  altitude  with  tbs 
plane  of  the  hortson.  (Art.  14.5,  189.) 

11.  TV  point  where  tha  vanishing  line  of  the  plane  uf  altiiudo 
u inter anctei)  by  the  vanishing  line  of  any  pl.nic  ruutaioing  any 
Knc  or  lioea  of  mar  rays,  b called  the  vsnieniog  puinl  of  nliitmdiinU 
iotersertiua.  This  point  ia,  in  fart,  the  vanishing  point  of  ths  sun’s 
layx  Through  thu  point  imut  pass  the  vanishing  her  of  whatever 

Sane  cootuiiM  lines  uf  solar  or  lunar  raya.  For  cxatn|ile,  the  points 
, I),  M.  ami  V,  ({ilate  xii.  fig.  1.)  ami  ths  points  M.  N,  O,  Q, 
and  K,  (fig  2,)  and  the  point  V,  (ftg.  5,)  are  vanishing  points  of 
ahitudioal  interwetioa.  And  if  in  the  plane  D /as.  (fig  l,)co» 
taming  the  rays  1)/  and  Dm,  the  tine  m/  be  nrolunged  till  it 
fDvets  at  its  raaishing  point  P,  the  vanishing  liu«  U L of  its  i lane ; 
next,  if  P D he  mined,  ths  lins  P D will  be  the  vanishing  luie  of 
the  (dane  DL  N,  and  must  paw  through  I>.  In  the  same  manner, 
m r may  bo  iirolongcd  to  show  tbs  vanuhing  lins  of  the  plane 
m D r,  awl  r ft  to  show  the  vaniahiug  line  of  r l> ft,  ftc. 

Pw^vai.KM  I.  T"  «•  4T*jr  plane  rteeivtng  a jftsdeir  /As  sea/  Prab,  I. 
(Dsf.  8)  *•/  Mi*y  given  pmmi  n/im/n/  tmt  af  ikal  plane. 

The  given  point  must  be  cnnsidcml  aa  Wlongiogtoaoms  plane,  as 
L S r R*.  (jilale  x.  fig  3.)  makuig  an  angle  wrth  the  given  plane. 

I.  If  the  angle  so  made  Iw  a rigid  angle,  let  the  givea  piano  be 
S r G F,  or  r e jr  M*.  boeh  per|>efHlicular  to  tlie  plane  L S • -S*. 

First,  find  Hw  lino  of  intiTsection,  sa  sS,  or  e S*,  (Art.  141, 

187,)  which  the  ]danr  rootaining  the  given  puiul  L makes  with  the 
plafie  reewhing  the  shadow.  To  that  intermetiun  tJntw  from  L 
(the  given  (HMnt)  a per^wndkuiar  L fl.  or  LS».  The  extremiry  S 
of  that  pet^wndicular  will  be  the  spat  of  L on  the  itlaov  h r G*F  ; 
ami  S*  (the  extrvinity  of  five  per^tendicular  L S')  tlio  mat  uf  L im 
the  plain  erj-w.  In  the  same  manner  is  found /,  ths  aval  of  a 
given  point  g that  hsloo^n  to  the  plane yo  m /,  making  right  angles 
with  r r X MI  / also  (on  the  plane  S e G F)  a,  the  seal  of  e or  //  p, 
the  seat  «f  d ore;  r,  the  eeal  of  <t ; and  a,  the  seat  of  A or 

When  them  two  planes  making  right  engWa  wi«h  each  other  arw 
inelined  to  the  jneture,  os  the  plane  en  ise,  (plalu  xii.  fig.  3.)  at 
rigid  angles  with  tlie  plane  a I s ft,  (au|)fKMied  to  receive  tbs  shadow,) 
th^  vaniihing  linea  must  be  found,  in  unWr  to  determine  H the 
vanishing  point  of  their  intcnecliun  a ft.  (Art.  14&.)  Then  find  Uie 
vanishing  point  of  all  perpcndiculura  (Art.  19fi)  to  (h«-  plane  (hero 
sappoeeil  tn  he  s a d cl  receiving  the  shadow.  If  that  vaniahiug 
pMDl  i<4*  W,  and  L be  the  point  given,  a Hue  from  L to  W will  cut 
the  iutcrfipcttem  ft  II  in  ft,  the  required  srat  uf  L ; ia  the  same  raanoer 
aa  ft«  (fig.  5)  cuta  the  intcrxcction  ca,  ami  ddermuies  a tor  lbs 
srat  of  ft  on  the  plane  rvceiving  its  shaihiw. 

2.  But  if  the  angle  made  by  the  two  iJawa  sritli  each  other  ho 
Did  a right  angk ; let  the  given  {«i»t  l-e  O (fig.  3)  in  ths  plane 
olOft.  In  this  raae  the  ititernectiiMis  of  hulh  plaora  wHh  the 
plane  of  measuT*  (Art.  145,  I4f.,  182)  must  be  found  ; rts.  O I), 

(which  must  be  drawn  through  the  given  ]i«int  O,)  the  tiiterspctUm 
of  the  plane  a I O ft,  and  S M,  (in  tlic  pliuiu  ende,')  tm  intmection  of 
thepiane  of  meanire  with  emde  Find  W,  the  vamahiiie  point  of  all 
perpcndicnlars,  (Art.  19fi.)to  (lie  plane  cade.  JoiuOW.  The  puint 
X,  where  thia  rp|iresvntiitioa  of  the  iN-riwwUrular  cuts  S M,  bihe  re* 
qiiiml  seat  of  O ii{iOQth«  plane  ende.  lu  the  same  maiuMw  x will  tiC 
found  on  the  same  plane  to  be  the  seat  of  a joint  K in  llwt  j4ane  K a, 

bhtollUUI  II.  Orren  the  reprttrnlaiion  r>/  aay Jtnile  tfmtghi  /me,  ptvIL  IL 
/ft  repretrnt  ift  tAndaw  emnved  hg  rag*  ^vfrgmg  (Def.  6)  from  a 
girm  IttminouM  paint. 

Find  the  seat  (Dsf-  8,  and  Prob.  I.)of  thcUght|and  theaeel  of  tha 
l>oiiita  at  each  extremity  of  the  given  atraight  line-  Supposing  the 
given  line  to  be  a r,  (puts  X-  fig-  3,)  the  seat  of  a w ill  be  a,  and  tho 
of  e will  he  p,  Tlien  Counoct  by  other  al  might  lines  the  wst  S of 
the  light  with  Ihs  srats  a and  p of  the  Iwu  rxliwmithn  of  the  given 
straight  line.  Prolong  fliew  two  cumivetiug  linea  S x and  S p till 


NOTES  ON 


PAINTING. 


X«t#«  tM 
?4Ut>«C' 


A Will  C tiie  *«  M)  • L a A aiwl  L c C,  dr*wu  from  tlic 
lighe  th«>  tw*>  f»lxetnit.w  a*mlc  ttf  the  gi,«n  sKaight  1jb« 

ac.  Thip  p>ml«  A wnlC  ul'this  m«rlin^or  mlcr^Mtiua 
Ihe  aha'luiK  of  lh»»w  rxtr<nnitit.-a.  awl  a straight  lio«  A C Wtwwu 
thfm  will  repfeaenl  thp  »hwU<«  of  rhir  gireo  line  n f . 

In  the  wna  miniier  we  find  ii*  Ihe  aha  low  of  tlw  p«dnt  g parf 
OT  tjxe  jiUae  r v * it,  ha»m«  firs*  determitw]  the  «?*  and  / 
(Prob.  l.)on  tUvl  |ilaQe.  The  inirteccleil  Iw  the  «y 

LG,«iYi-*«ie*hailf>w(J»ofy.  'rhi»  •]&  thr  rot^wdi**  »httxWi 
of  e,/.  aud  A,  ax  well  m of  A uimI  d.  aru  (miimI  to  be  K,  F,  an  l II, 
Ji  Olid  J>.  So  lihroixe  |}i«  r.iyi,  L A,  (fitf.  4.)  L g,  am*  L /,  drier- 
mine  the  r»*(<ective  xiwUixrH  of  A,  c,  and  a,  by  the  rrokiniratiun  of 
So,  SJ.wrlSe.toAjj,  auJ/.  I oa.o^.aw  ox 

Cor.  1.  To  detri'.nitH*  an)  shadow  intercepted  b\-  wiy  opaijoe 
surface,  find  in  nil  rawx  the  several  p«iotH  where  the  reiiiective  rays 
from  the  pnmitive  «f  iwacded  lijihl  meet  tite  intercetitin^'  stirfiirs’. 
Thus,  ax  we  have  s«eu,  at  tl>e  |HMnt  (i*  iIm  ray  I.G  is  interceptwl 
be  the  jdaoe  er  J-0-.  And  in  a wrailar  nunorr.  (he  rjrcuUf  ri0» 
of  the  candkxhck  (fl,-  A)  nay  hare  ilx  tiudow  iktennaied  on  the 
cyliQdrtral  xurraee  of  the  pillar,  as  well  as  on  lha  book  Ac  rfn.  Let 
a line  Ihroujfh  S,  parallel  f.j  the  rani-hi;ijf  line  i»f  its  t>lan«  ( \rt. 
21,04,)  be  drawo,  and  anotlier  |«ra]lri  line  fur  a diamder  of  the 
run.  Rays  L r aiul  L ic  drawu  from  L through  the  extreroilies  of 
thw  diAtneti-f  will  dclermine  r tt,  lhat  of  the  sluduw  on  the  i>Uoa 
heoeath.  titii.  (takio-  C fur  the  centre  of  liar  incture.)  comi.lHe 
the  reprexenialiaa  of  tlw  circle  niuml  S.  (Art.  l7d><ISI.)  Or,  if  tl« 
rim  tw  of  any  other  Hum,  fmd  the  wntx  round  S of  the  most  tenurk- 
ablu  iHHn»a,a  »illhi!u  the  shxdows,  aceordi»Ktothe  prwew  abore  dr>- 
udrd  Any  nmnUir  of  radii  frvm  B,  nx  S x and  S r,  will  cut  il»e  cii^ 
cumfen  oct.  of  the  j.illar,  as  at  m wal «.  Draw  tluwich  m and  a lion 
parallel  to  the  «w  of  the  cylinder,  nie-e  lines  alii  cut  the  rays  Lx 
and  L r m tlw  notnls  m aw]/.  And  in  the  same  rnsnuer  may  La  fouwl 
any  mimber  of  (hnuIs  m|uire«|  f.a-  completiut?  the  shaitiw  on  the 
eyundneal  surfaeis.  The  same  pctceas  is  ajipUcahlr  I©  a concave  or 
mlenorsmfaceoracyUadcr,  as  also  to  the  plane  surface  of  tha 
bookAcd. 

Cor.  2,  OlmMTVp  (hat  the  lame  methods  are  available  for  deter- 
mmiajf  and  circumscriliiDR  any  loriion  oflight,  as  we  havewlople.! 
for  ]>or1io»s  of  shadow.  If,  josfead  of  the  nm  of  the  caudiestick, 
o round  hole  in  aousc  opiiijue  pUne  luuallel  to  the  plane  at  Sweia 
placwl  iimlw  iht  UgM  ; the  same  arrangement’ of  lines  windd  cive 
the  detiQrtl«.n  of  a circular  illuminated  portioci  of  the  plane  brUiw, 
and  of  its  inleeceptioo  on  the  itillar,  Ac.  So  on  the  other  hand,  Ihe 
four-euUHl  fitfure  cAdtf  (fig.  d)  might  be  an  opaniw  surface,  and 

thi-Ti  ilssliadinr  wiMild  beC  U DA. 

PHnai.aMllI.  Otrrn/Ar  iHn’to/liltdr  aiiJ  the  angh^i^amf.amde 
Ay  the  p4amr  af  aJtUiie  ( Def.  9)  with  the  pmpeefitf  pfaae  f,  rtpre. 
tent  ih-  sAWvw  •/  oay  given  p,dnt «/  seAicA  the  teat  (Def.  sL  and 
Prub.  I.)  Art*  Arm  deietmt>ned,  or  the  aA««iW  o/«»y  ttme  of  whtch  ike 
nomtkiMj  potnl  is  knairn. 

Our  exprr-kiMi  •*  if  any,"  alludw  !o  th*  sim’a  rays  when  isandlel 
lo  the  picture,  in  whirli  cam  the  plane  of  ahiliide  can  have  uo  va- 
nixhitig  line.  (Art.  67.)  TSk  tut  pruhlem  referred  e-]n.’cUUy  lo 
ditergeiil  rays.  (Def.  6.)  The  pfwvvnt  refers  only  to  ahailotrs 
MuwU  b,  l!i«  lntcw|i1iui,  of  parallel  ray,.  A few  preeiou,  oUer- 
vatruns  may  wrist  the  learner. 

Oba  1.  t'lNatthcmj'sofihegnm.  on  account  of  thrir  dUlance, 
are  reckoned  as  being  parallel  lo  each  other.  Let  tlw  rtiadrr.  b,nr- 
ever,  cuimilt  f>rrrc«.  p dl5.  we.  39-4d  for  a getwril  law.  If  a 
light  be  snuller  than  the  colighfcncd  ol^c*.  the  vhadow  <U»ergrs ; 
if  equal  to  it,  the  shwlow  will  W of  the  tame  magnHudo  j if  larger, 
the  shadow  will  be  cmallcr  and  less  difflised. 

OU  2.  That  if  any  original  slmight  line  fArt.  16)  be  paraUtl  in 
sunlight  lo  the  plane  which  receives  its  xhfldow.the  origuud  shnduw 
of  tha*  line  u[xio  the  ]dane  will  be  |iamtlcl  to  tlw  lin«  Tlaelf.  Con 
twrpirnlly,  the  rcpresenlation  of  (be  shadow  of  rh^  line  will  jiass 
through  the  vanishing  point  of  the  origioal  line.  Tims.  R K and  T 1* 
()Jale  ah.  fig  4)  being  parallfl  tn  the  plane  11  u>  r,  the  shadow* 
AA  and  <p  will  ba  reprvmntexl  pamlUl  lo  R K and  T P.  And  tluu 
0 being  porallcl  lo  the  ground  plarw,  (Art  41,  and  twte  to 
Art.  17.)  (he  shadow  a- y of  g/  will  vanish  with  gf  in  the  same 
point  B (Art  76.)  Aim  ed  (fig.  5)  will  be  par.iUel  to  E D. 

Oh*.  3,  That  if  the  Uiadim  of  n body  in  sunshine  Iw  received  on 
a plaiw  inclined  to  tlw  nound  iitane.  or  br  rrreived  on  ony  surfsce 
whatever,  the  column  of  sir  darkened  by  the  olislrurting  Iwdy  (Def. 
4)  must  fine  be  determined  After  this,  lb«  infersectiaD  of  the 
reiwraenUtUm  of  the  uxiined  ptime  or  other  surface  with  (he  Columu 
Will  represent  the  huiifMlanes  of  the  sliadow. 

Gb*.  4.  Tliat  a shallow  caxi  on  a plane  prrpen4ic>dar  to  the  srun't 
rays  h eomi’osed  of  the  owsts  on  lhat  plane  (iWf.  8)  of  oil  the  points 
ta  the  hoily  or  ol^l  which  awt*  the  shadow. 

HitM  if  X.  A (ng.  4)  bo  tlie  dirvetioa  yf  (ho  sun's  ra)"*  pcr|ieiv- 


dici.Ur  (■>  a ]>*anc  coottainiug  T A,  and  the  sh'^dow  uf  T L be  re-  K<i'^  m 
quhed.  T \ will  l<e  lhat  shadow,  comptweil  of  all  the  seals  ol  oil  the  ^ ■*»■  ^ 

(Hums  in  T L.  also,  if  T A i Hg.  I ; be  the  «lirwetiun  of  (he  solar  ' 
livatiksi  X \ will  be  tlic  shadow  uf  KT ; ti  A of  U T;  I A of  I T; 
anti  (*  \ rif  CT;  ami  the  Imsisc  at  O will  have  nu  sluslow 

Olm.  5.  Thiit  shaihnrt  esnt  on  a pUuc  to  which  thi*  rayo  arc  )«• 
rallel  will  Iw  mleimiu.iblo.  In  xiidi  a ca»e  t)»e  hnes  of  direction  fi>r 
Ihrxhtuluhs  hsK'.  when  not  |«twUoI  to  the  picluie,  the  same  vamslv- 
log  }>oiot  with  the  rays,  (.^rt.76.) 

OU.  6.  Tl;nt  in  all  shaiii/vi  two  things  arc  to  lie  conMdered  : 
the  of  Ihv  sh  idow,  arsl  iU  length.  Tlie  Ivogtlk  is  deter-  * 

reiiH.**!  hr  line*  uf  r.iys  drawn  lo  m<M  the  Ime*  of  dim-lion.  Thus, 
if  K T (fig  4)  be  the  line  of  Aiivclion  for  (he  sliadow  of  A L,  a 
ray  LT  through  1.  will  give  the  dunluw  of  L at  T.  Or  if  .A  K, 

(fig.  1, ' \ or  .V  1,  m (Ite  line  of  dirrcluwi.tht'  shadow  of  AT, 

the  ray  T or  T I',  or  T I.*,  or  T I,  may  dotmiune  thr  pMnIs  E, 

L',  Ac.  Secondly.  Ilw  ditectivm  uf  shorlews  it  (tHuid  by  the  inter- 
scctk’n  i<f  tlie  plane  receiving  Ihr  sh.idxw  with  the  plane  «if  rays  that 
conlaina  the  line  casting  tho  shallow.  Thus  AT  (fig.  4)'is  tlie 
iaimeciiun  uf  the  i^ruimd  |4.«oe  with  the  plane  of  ia\s  .K  LT.  . In 
like  mauncT  A K,  (ng.  1,)  \ V.  .\  C.  and  A 1,  arc  aiimUr  intenec- 
(iiMia  on  the  gr>nmd  plane  made  by  iWir  respective  pUmw  of  r.iyv 

Olw  7.  Huit  l1>e  ti-vt-ril  plaites  containing  the  suu’s  rays  tnaydie 
clasird  arcuclin/  to  the  thric  cases  nteiitMined  in  Art.  3l.  KiiUr 
tbexe  plan*--  of  rays  will  lie  pmrolleJ,  or  petfienJicthir,  or  iwr/>i*r'f  |t« 
the  prrs|»-«-tiir  pUui.  Let  llu»  siiMlent,  pluciug  himvelf  iu  (In'  sun- 
shine, rvina.  k i.i  trhat  direcliiin  hisuwn  snuliw  fallf.  HiijijiOMt  hhu 
Staudiag  with  the  point  9 (fig.  2}  Iwtwvrn  his  kvl  atsd  the  vertical 
line  S V passing  thmugli  his  eye  at  c.  Kilber  tlus  |dane  tif  allitiMle 
eonlaiiiiftg  the  vertical  line  S V may  Iw  |wraUel  Iu  the  picture,  «r 
it  may  be  per|<eitdtciiUr,  aa  V D P * S j or  it  muy  1«  iitcUaoi],  as  aie 
V E Q C,  aiul  M 2i  K. 

Oba.  8.  THa*  if  (lie  luminary  he  in  11m  smith,  emiitiag  vertical 
rays  itandlcl  to  V S,  it  is  evident  that  all  the  (danex  o(  m)s  will  be 
parslU;!  to  (he  plane  uf  the  ^ucture.  Hie  man's  shadow  OA  a hori- 
xoutal  plane  beuculh  will  be  no  otlM’i  ihan  a horisontal  seciioa  (see 
Oiix.  4}  of  the  ihKfcrd  part  of  hit  person.  All  line*  nf  rays  on  the 
piciunt  must  her*  be  pa/alk-1  lo  Pe.  Hut  imagine  tbc  suu  (ttiU  m 
this  parallel  pi.s»e)  lo  be  bi  the  horiiott  ax  at  suiiriae  ur  simm-L 
The  linea  of  rays  now  will  be  {eiraLfl  to  H L in  a din.<cli«m  luwarda  ' 

tho  iqwclator'a  txght  or  leA  hand.  Shn<lawi  cast  oei  planes  p.iralU'1 
to  (he  staiiaa  plane  will  uow  he  bccituus  uf  the  sltadoaiug  uL>)«c(, 

(Otw.  4.)  whik  shjuluws  cat*  on  the  ground  jdane  ur  tit  purolkla  mil 
he  interminable.  (Oht-  5.) 

OIm.  9.  That  when  th«  sun's  rays  are  paral'^el  to  the  perspective 
plant',  in  other  wtwds,  when  the  siui  is  in  the  plane  uf  thr  picture, 

(fig.  4.)  the  shadow*  uf  all  lines  |wtidki  to  the  }wcturv  wiU  lie 
{Arallel  Iu  the  vauidting  Imo  or  Iwie  of  wliatevtr  plane  they  are 
cast  ujioo.  Thus  T s,  (he  shallow  of  n jiurtion  of  T P,  is  pamllel  to 
III);*  the  shadow  of  the  remainder  of  T P,  is  |iera)lr1  b>  S D. 

So  abui  K A,  and  A A,  shadows  of  K R,  are  peraUcl  to  the  vanbhing 

linn  uf  their  mjieclive  jdanof.  ,\ud  on  the  roof  vanbliing  in  W D,  * 

|1m>  shallows  c n,  o w,  and  i J,  uf  lines  parallel  to  the  pklutv,  are  ru- 
jWi'iicnled  puraUel  Iu  W D. 

It  will  Im  DOW  ptoper  tu  S(qdy  Problem  III.  to  (he  repreuentatiun  Ban's  ray*  pa- 
of  shadows  when  the  8u«’*im»aTep«fw//r/to  tlMpUnvuf  the  pierut*. 

fiivra  (l>rn  the  angle  A T L (fig.  4^  uf  (he  sun's  a'UtuiJD  ami  a " ' 
poitil  Iu  find  the  shadow  of  the  |HMnt  L.  Kind  hs  seat  (Ikf.  B, 
ami  l*rub  1.)  at  A.  Dtaw  iluut^b  the  seat  A lb«  intvnwctiun  A T uf 
the  plane  uf  tlie  rays  with  the  ground  idauc.  ti>e  Lutcr  bring  (he  plane 
which  her*  rrevives  tlw  sbailiiw.  (Aii  141,  N'u,  1.)  Hiis  gives  the 
Hireeti^m  (Obs.  6)  of  (Im  Kbaduw.  Lastly,  through  the  given  point 
L draw  a hue  plraVrt  to  the  given  ruy^  Produce  this  Uau  (LT) 
till  it  cuts  at  T the  line  of  directiun.  T is  (be  shadow  of  A.  Thus 
may  tw  found  the  shadow  of  any  uUter  pirint  having  \ fuc  its  seat, 
la  like  manovr  a the  seat  uf  Y bviog  foumi  on  the  idane  U dc  «, 
lo  find  the  shallow  of  V draw  the  vaidvhtug  line  S 1)  uf  iIm  plane 
recviviug  tint  sluukw.  (OIm.C.)  Through  II,  Um  vaiusliing  point  of 
the  rc({>endtcu1ar  Y X,  draw  a ray  U S parallel  to  LT,  t.  r.  making 
at  II  the  angle  I)  IIS  uf  altitude.  IIS  will  be  the  vauUliiiig  line  * 
of  the  plaue  uf  rays  eunlalning  X s,  (.Art.  31,)  uimI  of  all  other 
parallel  planes  uf  rays.  (Art.  65.)  Next,  frum  Ira  vanishing  point 
Soflhe  interKCtitui  uf  this  plane  with  the  plane  II  de«  draw  Sy 
through  s.  A ray  parallrl  to  1.T  through  Y will  now  give yr  fuc  the  • 

shallow  of  Y at  the  ftAixi  where  Y y meets  Sy. 

Clor.  1.  Thus  may  lie  shown  tlul  (he  shadows  of  the  parallels 
vanisbit^  in  11  w ill  be  lines  vanudiing  iu  S. 

Or  the  pxiini  of  shadow  y may  he  fuuud  by  finding  (he  shadow 
R w un  (Iw  ground  plane  of  a line  K R coiitaming  Y.  Wbvr*  that 
iihadaw  is  cut  at  A by  the  plane  II  dc  *,  change  its  dirvclioo  to  A A. 

(Oba.  2.)  Tha  rav  Vy  from  Y’  will  rot  A A in  tlte  jMiiut  y reipiireiL 
This  luUsr  method  is  toroetlmes  the  inoie  ccoienient  of  Uic  two. 
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When,  Itir  inManec,  tiM  thadoir  dtanp^i  to  m nvw  |>Unr4aie. 
wWnt  ij,  V w,  aivd  f n.  to  vhov  the  dtrcctiiHi  of  tlw  nhetkiw,  era 
drawn  throuKh  thr  poiat*  j,  m,  end  a,  pwrallel  to  (UU.  9:) 

toirtead  drawiQg  it,  or e t from  t the  uttertrdini;  poiat  of  H S 
with  W I),  (Art.  14&,)  let  raya  0 •,  1 1,  E r,  parallel  to  S 11  oe  LT« 
be  drawn  throu|ph  I,  O,  aad  E.  Tbew  will  give  i fine  the  ahadow 
of  1 : 0 for  that  ofOt  dte. 

Oba.  10.  We  have  now  aiwn  that  the  repmentatioM  of  the 
•hedowa  of  lion  paraUd  to  V 8,  (fig.  2,)  or  parallrl  to  the  picture, 
will  be  parallel  to  the  bewm  of  whaleva  plane  recrim  them.  (Oba.  9.) 
Tbua  nrpreaented  on  a hocitontal  plaae,  they  would  be  paiallci  to 
H L { on  a jtlaoe  eaoUhiog  in  P «,  they  would  be  panllel  to  P •/ 
00  a plane  vantahiog  in  R(j  (her  would  be  paiallei  to  R Q,  Ac. 

Let  us  next  ohwrre  that  if  the  rmya  be  firrpmdicw/ar  to  the 
(MCtuie,  the  ItM  V 8 will  be  io  the  etaikm  piane.  (Art.  17.)  The 
epectator,  for  example,  with  tlw  euo  juilt  above  the  horiaou,  ahining 
directly  ^ hie  back,  (and  ia  the  eUtkia  plane,)  ami  giving  rays 
paralbd  to  An,  will  aee  hit  thadow  along  the  line  S«,  in  a directioa 
parallel  aa  before  (Obe.  B)  to  the  wUr  beaiea.  The  linea,  Iherefuiy, 
both  of  the  i^welator'a  shadow,  and  of  all  other  boriiontal  ahadmra, 
will  vaniih,  together  with  Ibe  bon  of  the  rayx,  at  a,  the  centre  of  the 
vaniabiog  hue  of  the  plane  to  the  bane  of  which  tWy  are  perprodi* 
cular,  (Art.  72,)  iiatncly,  in  the  centre  of  the  picture.  (Art.  73.)  The 
Itnee  of  shadow,  however,  will  in  this  case  be  intenninahle,  (Obe.  &,) 
aince  the  sun  has  oo  altitude.  But  mppote  the  tun  to  contiuue 
behind  the  spertalor  ami  in  the  ttalwn  ]daivc,  and  to  be  mined  above 
the  horiton  eo  as  to  make  the  angle  of  allitude  A r /;  the  plane  of 
altitude  (or  in  this  cave  slaliun  plane)  will  still  vanish  in  the  line 
Pae,  (Art.  70,)  but  the  mniNhing  juint  of  ibe  linea  rays  will  no 
longer  1«  the  same  with  that  of  the  hoeiiontal  Uuee  of  shadow  at  e. 
The  altitudinal  intersection  (iVf.  11)  will  now  vauith  at  d;  while 
•he  horuoiital  (I>ef.  10)  contmurs  to  vanish  at  a at  before.  Ilori- 
sunlal  hnni  of  shaAiwx  (ns  well  aa  all  others  nut  parallel  to  /it, 
Obe.  will  no  longer  be  interminable.  They  will  l>e  defined  and 
determiaed  by  the  line*  of  rays  vanishing  in  d. 

Suppooe  uow  the  suo  directly  in  fhaii  tlie  spectator  with  rays 
again  parallel  to  Ao,  ami  vanishing  in  a.  The  line  of  horisontal 
shadow  will  again  bi>  intcmiinable  in  an  oppnsitr  diroction.  Hut 
if  the  luminary'  rue  to  D (still  iu  the  alatioo  plane)  (he  r.iy  1)  p, 
vanishing  at  P,  will  cut  aiM  define  the  siWH*taIor‘s  horisuoliU  shadow 
at  the  |<uinl  p ; ami  Pp  »,  or  Pea  wilt  be  the  angle  of  altitude. 

Oba.  11.  phvnmnrtia  causr«l  by  plnrvrs  of  rays  uirimed  to  the 
picture  come  lastly  to  he  eoiiuderetl.  Whvo  the  suo  is  in  the 
noriion,  similar  ap|waraiices  to  those  we  have  noticed  (Oba.  9 and 
10)  will  take  ])bu^  The  lines  uf  shadows,  and  the  lines  uf  rays 
will  vonbh  togetlwr  at  the  same  point,  suppose  f or  c.  If  Ine 
lumtoary,  witli  rays  vaoiahiiig  in  e,  fur  eaacnple,  be  hehtmd  the 
spectator,  his  shadow  will  fake  (he  direction  S /.  If  the  reys  come 
iowttrdt  him,  his  shmUiw  will  take  the  lUroctkm  8 K ; am]  will  iu 
either  of  these  two  cases  be  iatermiaaMe.  (Obe.  5.)  But  suppose 
the  siui'n  altitude  over  the  sjwctatur's  left  shoulder  to  be  C y P =r 
4 r Q,  and  graduated  on  A Q st  Q ; ami  let  C R Q W the  jJane  of 
altihale  vaubhiog  in  K Q-  The  in1rm>usal>le  shadow  in  the  dirve* 
tion  R / will  now  be  cut  short  at  y by  the  ray  Cy  vanUhing  at  Q. 
Change  the  suu's  place  agein,  and  supiaise  the  altitude  to  lie  Rri 
iu  front  of  the  spectator,  and  a little  to  hii  right ; the  ray  R F 
vanishing  at  K wiU  tlrlermine  S F for  the  hniitontul  shadow  uf  S e. 
Tlw  pUne  of  aUitiide  (Del  **)  will  be  K r Q vanishing  in  R Q,  lad 
having  the  vanishing  poiat  of  aKitiulmal  intetsection  (l>cf.  11} 
above  the  hontontal  bee  at  R ioelead  of  bdow  it,  ae  before,  at  Q. 

The  studrat  may  apjdy  Ihia  observation  to  aimilor  phenoovrea 
when  the  sun  ia  in  any  other  tdane  of  altitude,  aa  for  example,  five 
jdaiie  E M N vanishing  in  the  lioe  M N.  In  this  example  ttve  rays 
ciiher  prucenl  fnnn  behind  the  spectator,  and  pass  over  his  right 
ahouUlW  to  vanish  in  N,  or  they  vanish  at  M not  quite  in  front  of 
him,  and  towards  his  left  hand. 

\Ve  are  now  unrtxired  for  the  appHcation  of  Problem  III.  to  the 
rp]irnvatation  of  shadow*  caused  by  planes  of  rays  usr/iacd  to  the 
pieluru. 

Draw  the  hnrixantal  line  H L,  (fig.  I,  or  2,)  and  at  C,  the  centre 
of  (he  picture,  raise  either  above  or  below  H L a perpendicular  equal 
to  the  principal  divtance.  (Art.  22,  280  At  X,  (fig.  1 ,)  iU  further 
extmnity,  let  so  angle  be  made  with  <5  X equal  to  the  cooiplein«nt 
of  the  given  angle  made  by  tive  plane  of  allituile. 

Obs.  12.  The  qnestkia  now  ie,  on  which  side  of  C X to  make  the 
angle ; towards  C L,  ot  towards  C U.  The  place  of  the  sun  deddea 
the  o'leslxm.  If  the  tun  b«  behind  the  spectator,  and  if  Ibe  )>Utw 
of  altitude  (tuppnse  C R t F,  fig.  2)  take  the  diiwction  F / or  C Q 
over  his  ifp  shmildrr,  (hen  the  angle  (which  must  equal  e 8 /)  will 
be  made  to  the  right  of  a,  (fig.  2,)or  of  C.  (Fig.  1.)  If  fnnn  behind, 
over  bis  riyA/  shoulder,  in  the  direction  S t,  (fig.  1,)  the  angle  i S» 
must  be  made  to  the  leA  of  e,  or  C,  the  centra  of  the  figure.  But 
VOL.  V. 


when  the  sun  idiioea  towards  the  spectator's  face  as  from  B or  D,  hole*  m 
(fig.  I,)  or  from  M,  (fig.  2,)  or  R the  angle  at  X (fig.  1}  mitat  ^ Fsistisf. 
b«  maiVe  on  the  some  smIv  uf  C X arith  the  sun. 

Pruluog  now  the  line  making  at  X (he  comptoment  of  (he  given 
angle.  11m  point  where  that  line  tnt*ets  U L wiU  he  the  ceultv,  as 
R uf  the  vani^ing  lioe  B K of  Ibe  (ibuie,  making  the  given  angle, 
ru.  the  plaae  of  altitude.  On  either  side  of  tliat  ewntre,  as  K,  raise 
a |NTp«iidjcular,  a*  R t,  to  its  vaniidiing  line  B R,  equal  to  the  direct 
dirtaace  aa  R X,  (Art.  131,)  and  at  tha  further  extreuitly  x of  this 
perpeadievdar,  construct  the  given  angle  B x R of  the  sun’s  allituda. 

Ctonetruet  it  above  U L,  it'  (he  sun  shines  towards  the  eye  or  face  of 
the  spectalur  j below,  if  sKitiing  at  his  back.  (CRw.  I].)  In  this 
manner  ore  found  the  vanishing  points  U,  R,  O,  L,  (fig.  I,)  e 
and  A,  (fig.  2,)  and  L,  (fig.  b,)  vani^ing  points  of  horiiunul  inter- 
section-  (l)ef.  10.)  Thus  also  the  pnioU  M,  B,  D,  V,  (fig.  t.)  N, 

M,  R,  Q,  (fig.  2,)  sod  V,  (fig.  &,)  vaaishiug  posota  cf  ^itudinal  io- 
tersection.  (Uef.  11.1 

Ola.  13.  Wlien,  nowevtf,  the  plane  receiviog  (he  shadow  is  net 
a horixouial  plsune.  its  vanishing  line  must  be  fouiul,  and  the  point 
where  (hat  vanishing  line  cuts  B R,  (fig  1,)  or  the  vanisliing  litre 
of  (he  plant  of  altitiidv,  is  to  be  the  point  for  showing  the  dtreetion 
of  the  shallow,  and  to  be  used  as  the  potoli  11,  R,  O,  L,  Ac.  of 
horixontal  mtcrsectiun  would  be,  if  the  reeini  ing  {ilane  were  bori> 
aootal. 

Thto,  in  the  vanishing  lioe  of  the  plane  of  altitude  the  two  points, 
at  B and  R,  (fig.  ],)  being  found,  Irt  now  T b«  the  given  puint  in 
Hrub.  111.  of  which  the  shadow  ia  to  be  rrpn'srntvd ; say,  on  the 
ground  plane-  Find  A its  seat  (Pndi.  1.)  'Ihruugfa  A it«  seat, 
and  from  the  vanishing  point  R of  hurixontol  iDterwctkio  (that  is 
from  the  point  wlxrv  (be  two  vanishing  lines,  f Obe.  13,  aod  Art.  I4&,) 
that  of  the  plane  of  altiliids,  and  that  of  the  planv  receiving  the 
shadow,  cross  each  other)  draw  the  line  of  direction,  say  R I.  I ia 
(he  required  reprvwintaiiaa  of  the  sIumIciw  of  the  given  point  T. 

By  the  tame  method  are  found,  under  any  other  as^sect  of  the 
sun,  other  shadows  uf  T,  a*  K,  Ac  In  this  manner  also,  the 
four  shadows  of  the  bouM  (fig  I)  are  OHistrucldl,  by  oacertaining 
first  the  shadows  6f  the  points  d,  1,  y,/^  and  then  drawing 
lines  / M.  m r,  Ac.  fur  the  uoaits  of  a e^umn  uf  shadow  iolvrcrptvd 
by  the  ground  plane. 

Cur.  2.  Any  horiroiital  plan*  is  a plans  of  measure  fur  the  angle 
made  by  the  ^aue  of  ahitiMle  with  the  plane  of  th«  picture.  (Com- 
pare Art.  U2.  Mi,  I&2,  187.) 

To  find,  lastly,  (ha  shadow  of  any  line  of  which  the  vanishing 
point  is  knowu. 

iM  the  given  line'be  A d,  (Fig.  1.)  Find  Ibe  «hai!uw  / uf  some 
point,  aa  (f,  in  the  given  litia.  Proloog  A g to  its  t^v«ii  vanishuig 
Itoinl  at  y.  Join  y with  the  vanishing  pimit,  say  t>  of  the  sun's 
ray*,  (riv,  of  altitudiual  iatenection.)  y D will  lie  the  varusbmg 
line  of  a plane  of  rays  aintaiiiing  the  given  line  Kef.  Remark 
where  y D crusees  the  vauishiog  line  of  the  p/mnt  irAicA  rccnecs  Ike 
sAegDic;  ns.  in  this  example,  at  F.  Draw  from  P the  laierwclioa 
/ ■«  of  tile  |ilane  of  rsys  in  / d A.  A ray  friMii  1)  through  A will 
determine  « f fur  the  shadow  of  A d required.  (Dvf.  1 1.) 

Oba.  14.  We  have  yet  to  remark  upon  the  method  of  construct- 
ing vliadows  fur  Prub.  111.  when  eithei  (he  line  casting  tlw  shadow 
is  puraUel  to  the  picture,  w the  plane  receiving  it  ia  paralU  to  the 
picture. 

In  the  former  csm  when  (he  givro  hne  and  the  given  pliae  are 
psirallel  to  each  uthrr,  the  direction  of  the  shadow  hu  been  noticed. 

(Sec  Oba.  2.)  Where,  however,  (he  given  hoe  aod  thv  given  planv 
are  not  parallel  to  eadi  other,  and  the  given  line  is  parallel  to  the 
picture,  twolong  the  vauitbing  line  of  ttw  given  |4aoe  till  it  meets 
that  of  tW  ptsne  of  altitude.  The  point  of  t^ir  contact  ia  the 
vanishing  point  of  the  line  of  direction  (Oba.  6)  for  (he  shadow. 

Thus,  L (fig.  b)  is  tbs  vanishing  point  of  (he  aliadow  P r of  part  of 
the  linv  PN,  (hr  latter  line  being  parallel  to  the  picture.  When  the 
direction  changes  to  another  plane,  (a  given  plane  vaoiahiBg  in  A B,) 
prolong  A B till  it  meets  L V,  and  again  the  point  wiwre  them 
two  vanediing  lioee  meet,  draw  / at,  for  the  new  direcluui  of  the 
shadow.  Suppose,  further,  another  plane  vanishing  in  H O,  to 
rrevive  the  mnsiodcr  uf  Uie  shadow  of  P N.  Prulong  H O to 
meet  V L,  aod  draw  from  ei  to  their  common  point  of  coatact  the 
lias  SI  a,  of  which  the  length  is  dstermined  by  (Ohs  6)  the  ray  V N . 

Obe.  IS.  When  the  given  idane  receiving  the  thadow  is  parsllel 
to  the  picture,  end  the  given  liiM  which  cast*  ths  shadow  i*  aot 
paralld  to  the  picture,  ptolong  the  given  line  to  its  varushuig  paint ; 
and  WQ  that  point  to  the  vanishing  point  of  Om  sun’s  ray*.  7'hns 
will  M found  tiM  vanadiing  lioe  (Art.  31)  of  a plaoe  of  rays  cud- 
taining  thv  given  line ; aod  the  direction  of  the  required  shadow 
will  be  parallel  to  thv  Line  so  found.  For  example,  pculong  N z (of 
wlucb  tne  shadow  a renuired  on  a plaM!  twrallel  to  the  picture}  to 
its  vanishiog  point  C,  Find  s,  its  rant  of  cuctad  with  the  given 


It 


NOTES  ON  PAINTING. 


K«(n  01  nluK  (Art  43.  el  Join  V C.  (Art  31  .j)  A pvalW  s jr,  to 
?*it>Ti«c.  ^ V C;  or  V W,  (fu.  to  tho  TonnhiDf;  litHr  of  a nUn«  o{  raj-i  coniiiin* 
irjf  N *,)  will  b«  the  diivctiuii  (Ol«.  6)  of  Ih*  aluMlaw  of  N t, 
Amrtbt'r  c)um|il«  i*  the  line  v i*,  vaiii^inK  on  Um  line  A B,  eutai;* 
where  between  H awl  B.  Join  iH  veniahmi;  |>uui1  to  V,  (Art.  31,) 
and  draw  * w,  parallel  to  the  ramsbiuj;  hoe  m«  fonwl,  of  a plane  of 
ra)'M  containing  the  i;irvii  line  v ir.  Lastly,  r w,  itctcnnimsl  by  the 
ray  V ir,  ((JIm.  6,)  will  be  the  ahadow  uf  r w. 

Ftj;.  S furtli«r  caemplifin  Prob.  ID.  by  the  re]:i*MDtat>0A  of 
(he  ahatlowe  thrown  wm  three  tiioceMiro  phMkoa  from  the  <liri»ione 
of  a window  frame.  Kirat,  upon  the  f^round  nUne;  the  rtiadowx  of 
>7,  f k,  At.  perpendiadar  to  the  pictnra  vanish  with  the  lines  them* 
■elvrv  in  the  CMitre  C uf  the  |wctutv,  (Oln.  2,)  and  have  thnr  len4;iba 
(Ohv.  6)  iletermined  by  raj’i  V i,  V /,  V p,  V A ; while  the  {wmlh-U 
tu  the  pichtre  in  the  diraction  i / A.  Ac.  have  their  ahaihiw*  vaniab* 
ing  ill  !«.  (Oba.  14.)  Becowlly,  o>n  *he  plane  that  vanrahiw  m A B 
the  ^laduwa  of  parallcU  to  i /,  and  p A,  vaniah  at  (he  pinnl  where 
V W,  (he  vaniahinit  liiw  of  their  |dane  of  raya.  (I)ef.  I.)  eu1>  A B,  the 
raniahiu);  line  of  the  plane  recrivin^  their  ■hadim’.  (Oba.  14.) 
Thirdly,  on  the  plane  in  the  distance,  parallel  tu  the  picture,  llte 
•hadow  of  the  line  / A at  e,  will  be  parallel  to  the  line  K»elf.  (Oba.  2 
and  14.) 

Other  examples  are  given  in  the  foreground  of  fig.  5 w bkh  arem 
to  mptire  no  fiirther  cbwrvatmo  here,  and  which  llue  stialeut.  after 
the  rules  above  given,  may  work  out  for  himself,  with  tlw  exceptUm, 
IKThapa,  of  the  following.  The  aliadow  uf  a plumb  line  n cast 
upon  a cylinder.  Fiiwl  p,  the  seat  of  anv  pcint  in  (he  plumb  line 
on  (he  ground  plane.  (Prub.l.)  Draw  g L nod  .ry  for  the  shmlowa 
of  the  plumb  btie  on  the  grmutil  )4aae  aiwl  on  n plane  vanishing  in 
A B.  (Oba.  14.)  C'onsIriKt  a cirrulux  seetkm  of  the  cylanltT  |i«r- 
perulicular  to  t^  gvouiul  |4atw.  Divide  the  aectiun  by  a (Uametrr 
representing  a parallel  tu  the  ground  plane,  and  also  by  periHiisli* 
cidars  cnnsuig  it  between  <f  ami  i.  lhaw  y U,  l H.  and  Iwtween 
them  draw  the  represetilalmu*  uf  any  number  of  parallels  crossing 
p X.  At  the  points  witere  they  crust  p s raise  periiendicxiUrs  ; aa 
also  betwrcii  f ami  • on  f <.  Let  these  iierpendiculars  meet  a like 
nutrher  of  nanlleU  to  • H 00  the  ut>)ier  surface  nf  the  C)‘lind«r. 
The  points  Inus  found  above  p x will  show  the  curve  formod  by  the 
shadow  uf  tlie  plumb  line. 


Note  (B.) 


Pfpti,  IV, 


ts'rr»#rl>ea 

pwrillti. 


The  science  of  refieettoaa  has  reference  lo  throe  rarliculare. 
1 . the  rcfiectiDg  surface.  2.  The  lAiyect  to  be  reflected.  3.  The 
reflected  iraagw  of  the  object.  ' Kr^'Cting  the  first  uf  these  particu* 
lars,  we  have  uoty  space  fur  wime  uhNcrvation*  concerning  polished 
yiAmc  surfaces.  Resperting  the  other  two  particulars  we  treat 
of  them  as  likewise  forming  portion*  uf  planes. 

Oba.  16.  The  three  planes  thus  distinguished  will  have  a common 
bee  oriutersectuin.  ew  ((ilale  K.  fig.5)  or  A a.  (Flate  xti.  fig.  3.) 

1.  The  reflecting  plane,  as  cde.  (Kig.  2*) 

2.  The  plane  that  conlains  the  ohyect  to  be  reflected,  aa  a I 0 A, 
(fig.  3,)  or  a A ,4  r.  (I'late  n,  fig.  5.) 

^ The  plane  (}»at  contains  tlw  reflseted  image  of  the  ol^eet,  as 
a y A f,  (fig.  6,)  or  a i o A.  (Flats  xlL  fig.  3.) 

Oba.  17.  Tluar  cummim  line  of  intersection,  when  parallel  to  (he 
jiicture,  a*  ce,  p y,  oc  re,  (plate  x.  fig.  6,)  wiU  be  |sualk>l  to  W X, 
the  vaiurtiing  line  of  their  reflecting  plane.  (Art.  143  ) But  wh«i 
Dot  pamUel  to  the  psetum,  their  intersection  will  vanish  whara  tha 
three  venishing  lines,  or  any  two  of  them,  cro«f  each  otlu-r.  (Art 
)43.)  Tbtti  the  commoo  mtcrsection  ea,  (fig.  5,)  vanrslwi  at  C 
where  the  vanishing  lines  W C X,  (of  the  reflecting  {4aue.)  V C T, 
(of  the  |dane  that  contains  the  oliyect  to  be  rvAerted,)  and  II  C R 
(of  the  ^aiMi  for  constructing  the  rvfleetioii)  crua  mch  other. 

Oba.  18.  Upon  the  ration  of  this  line  of  intersectiun  with  iwsprct 
to  the  S]«ctat«ir,  and  aiao  upon  the  |wsit)on  of  the  reflecting  plane 
depend*  chiefly  the  correct  delineation  of  reflections.  For 
ThuIirMof(n/er«ecriaa,'|  para//rf,  (OIm.  20,)or  ")  * *k-  r 

a*  also  tbe  reflecting  }^grrpeitrfi>i»/ar,(Oh*.24,)or  V® 

plane  may  be  either  J wc/i*i*i/,  (Obs.  28,)  J 

Olw.  19.  If  the  reflecting  plane  be  parallel  to  the  pk-ture,  the 
image*  refleettd  will  be  merely  a perspective  rvpresanlatjan  of 
that  side  of  the  objects  to  be  refla^l  which  is  unseen  by  or 
behind  the  spectator.  We  shall  tberaforr  in  the  two  following 
{iroblenia  confine  uur  attentioa  to  tha  cither  (we  ttoshions  of  (he 
reflactuiffplene ; as  pernendieular  to,  and  as  iradinei!  lo  the  pirlure. 

Ob*.  20.  Fmowi.kw  IV.  tJivra  a rr4ec/tmp  /kcnie  ptrpenAcid/ar 
/#  «Ac  piefure,  (as,  for  example,  tha  surf^  of  smooth  water.)  /« jfttd 
/Ac  rcdcr/ipM  cf  mmp  pivm  hue. 

1 . Let  the  iafcrarcrion  of  (ho  refiecting  plane  and  iif  the  plane  con- 
taining tl«  object  to  ha  reflected  Ar  pajo/Zr/,  (Oba  18.)  aa«  o,  (plate 
1-  fig.  3,)  to  lie  pictarv,  and  let  tha  reflectioo  be  rwiuirvd  of  a line 


e f,  which  is  elso  parallel  to  the  parturv.  Piulcng  r g et  Hi  extremify  '** 

<V(c  beiQg  the  seat  of  y,)  till  e/n}nalae  y.  c/will  Iw  Ihc  refloetion  ^ rmi'se 
of  c y.  In  the  tan>e  mamser  is  to  be  kiuod  oA,  the  reflection  uf  a e.  ' 

Or,  let  it  be  reqiured  lo  find  tha  reflectHm  of  y s,  also  a paralkd 
to  Ilia  picture,  Wt  having  amilher  dirvetiofl.  Find  c,  the  seat 
(Def.  H,  Frobu  f .)  of  y,  and  a,  tlwi  scat  of  a.  Find  also  tbe  reflectioD 
r/  and  o A of  c y a^  o «.  Then  join  / A Tbe  refiwetion  of  y c 
will  he /A. 

Obs.  21.  Let  U nest  he  required  to  find  (lie  reflection  uf  the  Una 
I a,  (fig.  S.)  pvqwmliciilar  to  the  picture.  Find  the  puiots  j sat  /, 
by  the  method  aU>ve  stated,  ((Hw.  20,)  sod  join  Jt,  which  will  be 
llic  reflection  auugllt. 

Ur,  Irt  the  reflection  be  required  of  xe,  iiKlined  to  the  picture. 

Draw  C w,  which  obtains  m fur  the  seat  of  r.  (Frah.  I.  Nu.  2.)  Make 
M If  eipial  to  M X.  Then  join  a c.  The  refb^iun  of  r x will  b«  e a. 

In  hke  manner,  o ) reflects  o i,  o / reflects  a a,  Ac. 

UIm.  22.  Tbe  angle  of  ioclinstum  here  msda  by  a plane  with  llw 
rvflvctmg  surface  may  be  ma<le  either /rom  or  /oawrJj  th«  spectator. 

It  \%/rvm  tbe  spectator  wlien  it  lies  beyond  a plane  |>aas>ng  through 
the  line  uf  inivrsrctKm,  and  peiywndicular  to  tbe  reflecting  lurfacv. 

Tliua  the  angle  « o C (fig.  6)  mode  by  the  plane  c m with  the  but- 
tace  of  the  water,  is  an  angle /fom  the  ii))ec(alor ; because  the  plane 
CH  beyond  the  iilans  c « a e,  perpvmliciilar  to  the  water. 

On  the  uther  naiul,  im  angle  of  inclinatioo  made  with  the  re* 

Arcling  iurfuce  u Inumiuia  (be  spectator  when  made  cm  this  side  of 
the  perpeniUriilar  plane.  TTius  toe  angle  x c m,  made  by  the  |4ane 
xo  with  the  n-fb'Cliiig  plane,  is  toernrtU  the  spectator;  xs  being  on 
this  ude  uf  cy  a e. 

Otawrve  a *r]«ratr  esara^ile  (on  tbe  intersection  pf)of  a reflection 
With  the  angle  ruMwiirdf  the  spciiatur;  and  anotlwr  (on  tbe  iolarsce* 

IkiD  rs)  with  tbe  angle  fr-.m  the  sjwctator. 

Ofit.  23.  Theym^ing  hiiaof  the  plane  to  be  reflected,  and  (bat 
of  (he  jdane  conlaiiung  refleclnm,  will  lie  on  ditli*rvnt  sides  uf 
W X,  (he  vanisliing  line  of  the  refilling  surface.  If  tbe  vamshiiig 
line,  fue  «vam|4v.  oTco  « (the  plane  tu  be  nflected)  miwurs  B A at 
B:  (he  other  vaniahing  line  uf  (h«  plane  rof  (coulaiuiug  tlw 
n-flectiun)  will  rruaa  B A at  A.  Kcmaik  also  (hat  thv  angle  gradu- 
ated at  A roust  W of  the  same  number  uf  tU^ir««  as  (he  angle 
graduated  at  B.  In  other  words,  the  central  distance  C A must 
equal  tlie  central  distance  C U.  (Arl  24,148.)  So  aUo  of  the  jdons 
X To  c,  reflected  in  tbe  plane  wja  r,  tlte  vanaaning  line  of  the  former 
ernemg  at  A must  have  a central  distance  A C equal  to  that  of  the 
latter  criMsing  at  H on  the  »p]io*ite  aide  of  W X. 

Oba.  24.  lire  next  diviswm  rf  the  problem  refers  to  gfewet  •/jfliwsviV-w 
trAicA  the  mterteciivn  in/A  /Ac  rrjiteump  plane  u prr/K'i'dnW'fr  lo  nerp^ir*- 
lAe  pietare.  iar. 

2.  ea  be  the  comnon  intersection,  (Oba.  17,)  which  bring 

S'ven  pcrpmiliailar  to  the  picture,  must  vanish  ul  C.  lArt.  73.; 

ake  ol  (J,  u]Kin  the  reflecting  eurfuce,  and  with  its  vaniahing  line 
W X,  any  given  angle  uf  lociik'UCe  V C W.  Neat,  uo  tbe  uther  wde 
of  W X,  (benealli,  oa  it  were,  or  within  the  reflecting  surfitee,) 
make  the  angle  of  reflection  \V  C R =:  V C W,  (lie  angle  uf  inci* 
dencr.  V C,  Of  V'  T,  is  (lie  vanishing  liur  of  a A rf  c,  the  |*iauv  lo  he 
reflected, and  R H the  vaiiMhing  line  of^ae  A,  the  ^ilaise  ctmlaming 
tlw  imam  or  rvflectioD. 

Obs.  23.  The  reflection  here  uf  lines  parallel  lo  tbe  pictiirr  must 
be  drawn  parallel  tu  t1>e  vanishing  line  of  the  plane  containing  ibe 
image,  ibua,  os  e d w parallel  to  V T,  so  r A,  (he  rcflertioit  uf  e d, 
must  he  par.illid  alwi  to  the  vaiushing  lioe  of  its  jdoiw,  namely, 

|i.uaUel  to  R II.  Likewise,  np  tmist  U*  |wrulk-l  tu  R ll,  just  lu  a A, 

Its  {irolotype,  i«  parallel  to  V T.  Ih-olong,  tlierefure,  any  portion  of 
if  r,  or  of  h w,  till  they  touch  (he  reflecting  atiriHce,  und  througli  (hr 
point  of  contact  r,  ora,  draw  e A parallel  tu  K )!,  ami  equal  toed; 
and  a p.  another  ]iaralU*l.  eqiml  to  a A.  Tltere  will  b«  the  reflections 
raspecltvely  of  e </  and  « A. 

Ob*.  26.  Fur  the  rrfiection  of  lines  perpentlictilar  to  the  picture, 
as  tth;  find  / the  seat  of  A,  (Frob.  I.  Iter.  8,)  aivd  tnakv  Ip  (Oba. 

24)  eipiai  to  Ih.  p will  reflect  tu  the  furthest  extren.ityof  A d.  In 
the  saiiM)  manner,  find  A,  (he  rvfiecliuci  of  tho  Deamt  extremity. 

Draw  p A,  fur  (he  reflection  of  Ad  teipiired. 

Otw  27.  For  th«  reflection  of  any  other  lines  in  the  plane  A a e d, 
draw  ou  uccosional  baseorpnnllel  to  ed  ami  V Tthrmigh  (he  given 
liiia,  and  let  their  vanishing  piints  ,be  noted  on  V T,  (tw  vanisliing 
lioe  of  (heir  plane.  Next,  fiml  their  ilividing  points,  uid  earn 
line  to  its  projwr  full  length  on  the  haoe.  Prolong  llie  base  to  mevt 
tbe  line  ea  ol  intersectiuo.  and  draw  through  tlu*  ivint  of  contact  a 
corTT^ndiiig  bate  or  |HiraUet  to  cA  and  K K.  on  the  |iUne  vanish 
ing  in  R IL  Foe  evainide.  make  CII3U*  equal  to  C V 30*. 

(Art.  82, 88.)  Thu*  may  tlw  rcfiecimn  of  Uw  hexagon  be  obtained 
or  of  any  other  dug.-am. 

OliaerTc  here,  that  the  at^le  bal  mode  by  (be  |i|ane  a A <f  r with 
the  nefierting  {danu  is  iiiaite  latmrdi  the  spectator.  (Obs.  22.)  Aa- 
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other  exuBple  if  oddod  of  • plane  utdined  from  the  epedaUtr  which 
coDtaini  another  dia|;rim.  For  conttructinK  the  dugram  cooMiit 
^ Art-  9!^  and  lh«  1st  Book  of  BitcUd,  Firm.  47. 

Oba.  The  oancUiding  diTiftoa  of  tnia  problem  rtfirre  to  p/unre 
»f  vehxcK  the  \mtwrwKtyom  an/A  /Ac  ri^ecrwiy  ftant  u uicfcwd  /o 
ptrfitre. 

3.  Let  m r (plate  iL  fig.  3)  vanbhtng  at  P,  an^  conaeaueotly,  in* 
clinod  to  the  picture,  (m  (be  common  intmection,  and  W P C be 
the  raotfhing  hoe  of  the  reflecting  plane.  Let  here  a aimUar  jwo- 
cne  be  puniued  aa  with  the  intcreoction  |>erprndiaUar  to  the  pirturr, 
(Ofaa.  only  let  thr  giren  angle  of  inddence,  <ind,  cunaequcntly, 
of  tefledion,  be  made  at  P.  It  wiU  be  (mud  that  the  plane  g r 
contauu  any  reflected  image  of  the  jdane  Ar;  Ar  of  a r/  and^r 
of  d r.  Tfie  plane  ^ r c » u a portioa  of  the  reflecting  lairface  [wr> 
pendirular  to  the  fiicture. 

Oba.  'JS.  l*noBi.iH  V.  Oirtn  a rtjlerlimg  flamt  inelimed  !o  tAe 
picture,  (aM^  for  raantple,  a piano  mirror  or  other  putiahed  plane 
aurfuer,)  to ^findthe  n^ertnm  aejryierti 

It  will  be  Decenary  to  conaltler  tiua  |>r«blem  e]«o  in  ita  reference 
to  the  dilTcrent  poeitiona  of  the  ronmon  ioter^ection.  (Ohe.  lit.) 


I.  Whea  the  latter  ia  iucUned;  i.  when  it  ia  parallel  to  the  picture. 
The  (bird  eaae  of  a perpendicular  intvracclion  tadonga  excluairely 
to  the  prvrc«ling  problem,  itnce  oil  eaniahing  lin^  tlial  neia  through 
the  centre  of  the  picture  must  beluug  to  |)lai)ci  perpendicular  to  the 
picture.  (Art.  05.  Alan  aee  beiuw,  Oba.  32  and  34.) 


I.  When  the  rewwien  inffrterttQU,  aa  ab.  (plate  ail.  fig  3,}  ia 


ime/iited  t9  lAr  picture.  Let  II  he  its  aaniahing  immt;  II  M the 
vanishing  line  of  the  reflecting  plane  ede  ; ami  M W the  vanishing 
linepf  the  plane  of  roraaiire.  (.Art.  14S,  182.)  It  iareuuirvil  to  find 
the  reflectium  (rvpn*wmted  on  the  idane  c d c)  of  the  line  L A.  and 
ita  plane  La;  ul  UA  and  ita  plane  O e;  of  K A and  its  plane  K e ; 
of  N A and  its  plane  N « ; aud  PA  aiul  it*  plane  Pe. 

Oba.  30.  To  begin  with  the  reflectiona  of  the  plane  L « perpen- 
dicular  to  tho  reflecting  jdane.  Let  LA  be  ]irodun‘d  to  its  vanishing 
pmnt  W,  the  vaniahiug  point  of  all  peri«mlicuUra  to  any  plane 
Tsuiishiog  in  II  M.  (Art.  196.)  The  angle  L A S or  M A W re* 
preaeots  the  angle  made  by  the  plane  L a with  the  reflecting  plane, 
*«*.  an  angle  of  90°  as  meutured  on  (he  vanishing  line  of  the  plane 
cf  mrasuiT,  ns.  25^  on  one  side  of  K,  nml  65°  an  the  other  »de, 
25  -f*  65  = 90.  For  deicriDiDing  the  length  of  A / raiae  ftnt  the 
direct  diitancr  at  K,  (Art.  130.)then  draw  an  uccasioiial  base  KC 
(through  A ptruUel  to  M W)  oif  tlw  piano  of  measure.  On  this 
base  mark  off  by  means  of  the  dividing  point  (Art.  85,  98)  of 
f W (to  be  found  between  W aud  M)  a portion,  as  N A,  njaal  to 
the  original  of  L A,  at  sewn  at  tho  distance  of  A.  From  A C take 
off  a portion  equal  to  A N.  A line  from  the  tame  dividing  point 
wiU  rut  A W in  / ; and  A / will  be  the  reflection  of  A L. 


of  intemetion  with  the  plane  of  mcaiure.  A straight  line  through  Not«s  tm 
II  and  D,  for  example,  will  be  the  vamahing  line  of  the  lecten^  Fsmiubs. 
a 1 O A. 

Oba  35.  For  the  reflection  of  the  remaiaing  planes  N e and 
Pa  imefuted /rem  Ike  epeclator.  (OIn.  22.)  Let  tW  plant  N a make 
with  the  reflecting  plane  an  angle  of  tv|ircscnted  fcy  N A M. 

Here  h ia  evident  that  N A roust  coincide  with  E C.  The  25° 
marked  at  M being  added  to  65°  will  cosniilete  the  right  angle. 

(25  65  = 90.)  To  flod  the  reflrzmn  of  N A ; note  the  difikreoce 

betWTCQ  25  and  65,  nr  the  point  inarloKl  40°  on  the  other  aide  of 
R.  This  puiot  is  llie  vsniahing  point  of  A n,  the  reflection  of 
A N. 

.Again,  let  the  pUne  Pnbe  reflected,  roeking  an  angle  of  21 
degrevs  with  the  reflecting  plane;  namely,  vaoiahiog  at  a point 
graduated  45”,  hrtwern  which  number  arid  25°  (marked  at  M) 
there  roust  be  (hat  difirrencib  (Art.  111.)  To  find  the  Teflrctnn. 

Deduct,  ou  the  oiqweite  «de  iff  M,  21  degree*,  (25  — 21^4,) 
and  A p vanishing  at  the  point  marked  4°  will  be  the  refleetkm 
reiwesenting,  by  M A p,  en  angle  equal  to  the  angle  of  iaddeoee, 
or  21  drgrvcs. 

Obs.  36.  1'he  lengths  of  the  rrflecLuna  A m and  A p ore  dvter- 
miueil  as  in  Obe.  by  representalious  uf  perpendiculars  drawn  to 
W through  N and  P. 

Oha.  37.  Respecting  the  vanishing  lines  of  the  (lur  planes  N a 
ami  its  reflection  ea;  Pe  and  its  reflection  ;■  a ; they  are  drawn 
through  H in  the  same  manner  as  those  m 33.  (MIy  ohaerve 
that  tlse  vanishing  line  of  N a (drawn  likewise  through  11)  must  be 
parallel  to  K C,  (Obe  35,)  and  cunaet|iieiilly  will  out  cross  kl  W,  tho 
ranishhig  line  of  measure.  Tlie  plane  N a is,  in  fact,  perpendku* 

Ur  In  any  plane  vsoishing  in  H R (Art,  15.3.) 

Oils.  38.  CarolUry.  The  abwe  constructioo,  snppoaing  the 
pMnIs  O K L N P tu  be  points  in  a ciirre,  would  suroce  for  deli* 

Healing  the  rvflrdioo  of  the  curve  by  a line  through  the  cornrspond* 
ing  t**^^l*  eA/ng.  The  reflection,  for  example,  of  any  arch  of  a 
bridge,  might  be  obtained  by  adapting  to  Prak  1.  an  operstioo 
similar  to  that  just  stated,  and  by  making  the  refleditig  plaiN  ot 
ede,  repn^H-iit  a wnooth  surface  of  water  perpeodicular  to  the  picture, 
and  with  H K for  its  voniolung  line. 

Ob*.  39.  The  other  remaining  diviatOA  of  this  problem  regards  istenscuus 
the  position  of  thr  c*mmwi  aueiteettett  or  puruUei  (Oba.  29)  to  ike  t" 

2.  Lot  re  ({date  x.  fig.  5)  be  the  common  inlerarctinn  ; (Obs.  17  ;) 

A the  erntre  uf  the  picture ; and  W X the  vaniihing  line  of  a 
reflecting  plane  which  is  iiKlianl  to  the  {ucture.  It  is  required  t» 
find  the  reflection  (os  in  Prob,  IV.  01m.  2t>  and  21)  of  a Uim  (as  ey) 
perpendicular  to  the  reflecting  piano;  or  parallel,  as  ys;  or  in* 
cIiomI,  as  jr  r. 


Obs.  31 . In  the  vanishing  line  of  the  plane  L / «,  observe  that 
two  points  are  found  : H,  the  vaitivHing  {luiot  of  the  commiMi  ta* 
tersectioQ  with  the  rrflcctiug  plans  ; and  W,  tho  vanishing  point 
of  intrrnection  with  the  plane  of  measorc.  Join  II  W.  It  will !« 
the  vanishing  line  of  the  plane  L/a,  (Art.  SI,)  which  contains 
on  one  side  <ff  a A the  objects  to  be  reflMled,  and  on  the  other  their 
reflected  images. 

Obs  32.  For  the  rrflrxcs  of  the  planes  O a and  K e taelinrd 
fowiiTrift  Ike  tpeelalnr,  (Oh*.  22.)  let  the  plane  O e make  an  angle 
represented  by  A O or  M A 0 of  47^  (vir.  25  -h  22  s 47)  with 
the  irfloftilii^  plane.  It  is  required  to  find  the  reflexiuo  of  O A. 
For  this  pur]icase  count  llie  seme  mioibet,  47,  of  degree*  along  the 
vanishing  line  of  measure  ou  the  side  uf  M opposite  to  M D.  Add 
47°  to  25°,  the  number  marked  at  M.  (Art.  1 1 i.)  The  rcnill  will 
be  the  vanishing  puiot  marked  72  (or  47  ^ 25  = 72)  of  the  Uuo 
of  reflexMin  A o. 

Again,  1st  the  plane  K n make  wHh  the  reflertiog  plane  an  angl^ 
rcuueoiitcd  by  K.  A 8,  of  69  degrees,  namely  25  ^ 44  rr  69.  To 
25  degrees  marked  at  M aild  44°  marked  at  the  vanishing  poiat 
of  K A.  For  the  vanishing  point  of  the  reflectioii  let  69  be  added 
to  25.  69  4-  25=  94.  (mt  of  this  number,  ninety  ore  dispounl 
of  in  the  pallet  C R.  The  remauiing  fotix  d^roes  must  tberr- 
fnre  bo  reckoned  along  M W on  the  same  tide  of  R with  the 
vanishing  point  of  K A.  Subtract  4°  borrowed  from  that  side. 
Conseqoentljr  90  — 4,  or  86°,  will  be  the  number  graduated  on 
R W produM  foe  t^  vanishing  point  of  A A,  the  reflection  of 
A K. 

Obe.  33.  The  tenths  of  the  refleetiocia  A • and  A A my  he  de- 
termined by  drawing  lines  O and  K W,  lepiucDtiag  perpetidi* 
culars  to  the  reflecting  plane.  (Oba.  30.)  O W will  cut  A e in  o, 
and  K W will  cut  A A in  A,  and  Ihua  dcteimine  the  lengths. 

Obe.  34.  Respecting  the  vanishing  lines  of  the  four  pianos  O a 
and  its  reflection  • a / K a and  its  reflection  A « r observe  that  they 
past  through  the  two  vaiushing  points  analogous  to  thnee  men* 
tbaed  in  31,  namely,  through  H,  the  vanishing  point  of  com* 
8MO  intviaection,  and  through  tbs  other  vaoishing  point  (in  M W) 


Obs.  40.  Tho  reflection  of  ry  is  obtained  in  the  same  nunner  as 
that  of  A L.  (Obs.  30.  plate  aiu  fig.  3.)  Kincs  A (plate  %.  fig.  5) 
is  given  as  the  reatre  uf  the  picture,  tne  line  c y will  vannh  to  tho 
vaitiabing  puiut  uf  all  perpeadiculan  to  the  plane  tliat  ranishr*  in 
W X ; and  it*  reflection  c/(a5  a continuation  of  ry)  will  vauisli  in 
the  ssme  p«iint  with  cy. 

Obe.  4l.  Ttw  reflertion  of  yr  may  aim  be  obtained  as  before, 
(Ob*.  20,)  by  first  ascertaiuing  the  refledions  of  ry  and  »r,  (Ohs. 
39,)  and  then  joining  by  a line,  as /A,  the  rvAections /and  A,  uf  it* 
extremities  y and  s. 

Obs.  42.  1'he  reflection  r r (Ob*  39)  incltiml  to  the  )wdur«  and 
to  the  reflecting  plane  may  also  W obtained  aa  before,  (Ota.  21,)  by 
prolonging  it  to  itv  vanidiing  point  A ; and  oivertaiuiag  its  angle 
as  graduated  on  H A,  the  vanUbing  line  of  ihe  plane  ^ measure. 
(Art.  8i,  148.)  Then  on  the  other  tide  of  WX  reckon  ftomC,  the 
centrv  of  that  vanishing  line,  towards  B an  equal  number  of  degrees 
to  tbuae  marked  betvivwn  A and  C.  If  B be  the  point  so  found,  join 
Be,  which  produced  to  n will  gn«  rw  for  the  rrflrctton  of  ex'. 

Obs.  43.  From  want  of  space  «a  here  use  a disgim  from  nUle 
X.  fig.  5,  in  Uliistnuion  of  tnese  rems/ks,  (Obs.  39,)  instead  of  one 
more  gsometncally  conv-ct.  It  must  b«  plain  to  the  geometrical 
reader  that  y /,  vanishing  at  some  )'oint  la  B A produced,  cannot  la 
|iarallel  tu  & A.  Our  student,  huwwrr,  will  not  find  it  difficult, 
nor  we  truvl  unprofitable,  to  rrcoostrv^  tb«  diagram  for  him* 
self. 

Ohe.  44.  An  example  (hr  Prob.  V.  wUl  be  found  (plate  x.  fig.  I, 
No.  6)  in  ^ y k-p,  which  furmt  the  reflection'uf  Ihe  pyramid  p g kti 
(ArL  2)3  :)  pruvided  that  Ihe  base  ^ y A of  the  pyrsmid  coincides 
with  the  reflecting  plane  whkh  vanishn  in  a line  dnwa  through  U 
parallel  to  yA. 

Other  example*  may  he  drawn  also  from  plate  x.  (See  fig.  1, 
Not.  5,  7,  sod  6 ) If  doAc  (No.  6)  be  supp<i*rd  the  bass  of  a 
four-sided  pj-rsmul  placed  on  a pnlishrd  suffoce  that  vanisbe*  in 
H L,  this  will  be  au  example  fur  Prob.  1 V'.  and  a e A will  be  the 
reflection  of  the  pyramid.  Also  if  a liiniiar  division  be  mode  of  tiui 
dodecahedron  No.  7,  (Art.  3)3,}  ill  up^  half  with  the  a|«x  a will 
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••  be  f«flect«4  bjr  iti  Utm9t  h*lf  «ilh  the  ci>m’>Mntimg  &pes  b i »pu* 
^ iio«ia|v  the  h*M  of  the  upper  K*lf  (o  v«niih  in  F D for  the  reoirhiny 
line »f  the  rHiectiiic  piano.  Again,  let  the  tlodecnhedrofl  (Art.213) 
Nu.  8 be  limilarly  maected  •,  a^  let  the  plane  of  ile  biaection  (tuf. 
the  reAectinx  pl^e^  eaniah  in  P D.  The  reprceenUtion  of  ita 
lower  half  will,  hi  like  manotr,  iwpreeint  the  reflection  of  its  upper 
half. 


Note  (C.) 

Ligh:  am4  SAerfr.— Oba.  4S.  If  from  aajr  point  of  a reflex  two 
atraigbt  linee  he  drawn  to  the  bounilary  of  the  enlightraed  eurCaee 
eauwng  that  reflex,  ami  if  a third  line  be  drawn  aa  a bam  to  complota 
the  triangle,  the  degm-  of  light  at  the  reflex  will  be  greater  in  pr<^ 
portion  aa  the  angle*  al  the  Itas*  approach  nearer  to  an  equalitv. 

Let  L (plate  vii,  tig  7)  be  the  eun'a  light  paaving  through  an 
opening  in  the  <U>me  AKRXBiletZV'bea  line  drawn  on  an 
enlighUnwd  ntrfacc  : and  luppuee  the  light  on  K to  be  Iranamittcd 
between  e«]ual  angler,  or  aogV'S  nearly  equal.  In  tliis  aitualion  it 
is  ertdetit  (on  account  of  the  two  triangles  on  the  same  baae  Z V) 
that  the  rHWx  K will  hare  a greater  inequality  between  its  angle* 
K Z V and  K V Z at  the  base,  Ihan  the  reflex  R haa  betwven  ite 
angles  K Z V'  and  R V Z.  ConaequenOy,  the  point  R will  rredre 
■non*  light  than  the  point  K ; and  the  n^ex  at  X with  the  angles 
al  Z and  V,  equal  to  each  other,  will  be  roost  lutninoua.  Also  Ih* 
I<oiat  R being  nearer  tlie  enlightened  body  than  K will  be  brighter. 
0)^  Vioci,  cap.  80.) 

Obe.  46.  Reflexes  when  double  are  brighter  than  when  single. 

Let  L.  fur  example,  (fig.  fl,)  be  a lureinous  bo<ly,  L P ami  L U 
direct  rvflexe*  ; P andU  )>artt  illununcd  bv  L : I>  and  G pajli  of  the 
same  bodies  illumiitoil  by  the  reflexes  ; L P G a simple  rr^-x  j L P D 
and  L U D a double  reflex ; the  simple  reflex  O is  Sunned  by 
the  enlightened  body  P T,  and  the  double  reflex  D by  the  two  iq. 
lightened  bodies  ST  ami  TU.  Hence  eilditional  brightueae  at  D, 
while  any  shadow  of  that  double  reflex  will  be  to  thin  as  to  be 
scaretdy  visible;  iieiag  found  between  the  incident  li«^t,  and  that 
of  (he  reflex  P D,  U l>.  Ua  Vinci,  cap.  83.  (7*Ac  k/ter  G,  oT  /Ar 
•jr/remUy  «/  /Ac  ftaralM  /•  A U ibrmgh  P,  Aar  Acen  madr^ctsi/y 
rtaaiZ/fi/  IS  /Ac  plot*.') 

Obs.  47.  Of  various  reflexes  the  most  powerful  comes  from  the 
least  distance.  (Cap  78.  134.) 

Ob*.  48-  Tlie  darvnea  of  the  ground  reeehrmg  a reflex  (wlielhct 
that  darktiees  be  made  by  the  local  colour  of  the  ground,  or  from 
tU  being  in  Uiade)  cauroa  a setuibl*  diArcnce  in  tte  bnghtnesa  of 
the  rrfli'K.  If  the  reflex  be  cast  ou  a hght  or  bright  ground  It  will 
not  app«-ar  to  impart  much  light,  but  whM  cast  on  a dark  and  shady 
ground,  will  be  more  distinctly  risible  in  proportion  to  the  depth  of 
Hiede  receiviog  h.  (Cap.83.&&.) 

Cahmr. — Gba  49.  \S  ti«a  a reflex  from  a coloured  surface  falls 
on  another  surface  of  the  atne  colour,  the  Latter  bccomm  more  vivid. 
Hius  in  the  (uUls  of  dninery  the  local  colour  is  dccpier  and  more  vivid 
where  light  is  refilled  by  one  part  of  a flild  upon  any  other  part. 
The  nflexca,  in  like  manner,  of  the  human  skin,  are  of  a deeper  and 
redder  carnation,  when  in  the  vicinity  of  other  camalkms.  (^p.  81. 
135.)  The  tame  apjwnrances  are  given  by  reflexes  from  one  oliject 
upon  any  other  separate  olnect  of  the  same  colour.  Sitppuae  L 
(^ate  vii.  fig.  7)  a light,  Z V a body  directly  illuminatsd  by  it ; X 
another  body,  out  of  the  reach  of  L,  and  only  receiving  light  from 
Z V,  which  usu]inM«l  of  a red  colour.  In  this  case  the  light  coro> 
immicated  from  Z V,  deriving  its  hue  from  the  local  colour  of  the 
body,  will  tinge  with  red  the  oppodte  bwly  X i so  that  if  X were  of 
a red  colour  before,  ita  redueai  will  now  be  heightened  and  rendered 
much  brighter  Ihan  the  rod  of  Z V ; but  nip^xiiing  X to  hare  been 
yellow  heiuR,  then  a colour  will  result  which  partakes  of  both.  (Can. 
117.125.) 

Oba.  50.  Where  different  coloured  reflexes  having  the  aam* 
degree  of  light  are  cast  iroon  any  colourless  surface,  the  latter  will 
ncetve  its  deepest  tia|^  the  nearest  reflex,  and  will  receive 

IQtewiae  various  additional  tinta  frucii  the  others  propurtiODed  to 
their  aeaniem.  The  ohyeet,  therefore,  refloctiog  its  colour  with  the 
groat^  vignirr  upon  an  onposite  body  is  that  which  has  no  rolmir 
near  it,  hut  of  its  own  kind  j and  on  the  contrary  of  all  rvtWxe*.  that 
produced  by  Ih*  greatest  numWr  of  uhjectf  of  different  colours  will 
be  the  most  dim  and  confused.  (Cap.  86.  124.)  This  pheDoraenon 
may  be  thue  illustrated.  Let  *P  (|date  vii.  fig.  6)  Ih»  a y^low 
colour  reflected  upon  the  point  D of  the  •pberieal  interior  B (4  U A, 
and  let  the  blue  colour  U have  its  reflex  upon  the  tame  point  D. 
By  the  mixture  of  these  two  colours  tn  D the  reflex  will  be  converted 
inij^  gra^  if  the  ground  be  white.  (Cap.  85.)  For  a white  surface 
*•  better  disporod  than  any  other  for  the  reoeptioa  of  a coloured 
flex.  (Cap.  123.)  ^ 


Toniiaooi  u.  cBusm  not  oniy  ny 

leeaJ  colour  of  the  nflectiag  eurface,  but  also  of  the  body  receiving 
the  reflex.  These  two  loc^  eoUnrt  mingle  and  forta  a third.  Thii 
the  cidicrkal  interior  B X K A be  of  a yellow  colour  and 
^ objert  Z V blue,  ^ let  X be  the  |K>int  where  a n lUx  rout  from 
Z V stnkee  upon  B X R A,  the  point  X in  this  case  will  become 


Ofae.  52.  All  reflected  colours,  and  eokmn  of  reflexro,  ore  lero 
tovid  than  colounrd  surfacM  which  receive  light  from  aeir-lnminmi* 
bodiee ; in  the  mmr  degree  as  the  force  of  rvflecled  rays  must  be 
weaker  than  of  original  or  primitiTe  raya.  (Cap.  87.) 

Obs.  5J.  A reflax  from  a dim  or  o^w«  body  upon  another  of  a 
Colourlesa  obscure  ie  scarcely  perceptiUe  ; while  ou  the  contrary , a 
rtflrx  from  the  latter  upon  ilie  flinner  communicates  very  eeosiblv 
both  light  and  colour.  ( lAid.)  ^ ^ 

Oba.  .54.  Shadow  praduces  similar  appearsneea.  A coloured  re. 
flex  upon  a shadowed  surfsre  is  brighter  and  more  djetroguishaUe 
IB  propurtwn  to  the  dcyith  of  shadow.  (fLd.) 


Note  (D.) 

**  From  the  fbundalion  of  tbs  Venetian  school  a mode  of  proceed' 
log  was  adopted,  which,  though  well  calculated  to  give  the  Fainter 
a greater  tiracnptni'tt  of  execution,  a mote  curamanding  dexterity  of 
hand,  ud  a more  chaste  and  lively  colouring  than  ie  to  be  fouml  in 
t^  artistt  of  the  Hnman  or  Ftoreotine  Khttob,  was  aleo  the  means 
of  mtroducing  a want  uf  corrrctneai,  and  a neglect  of  purity  in  their 
outline.  Thetr  inetlwd  was  to  paint  every  thing  without  tU  prepa- 
ration of  a drawing  ; whereas  the  Roman  and  Florvntine  Pauitm 
never  iotrodnceii  a fig<ir*  of  which  they  had  not  studied  and  prepared 

a tnpdcl  or  cartoon.  Following  the  system  of  bis  cuuntTyniefi,*ntiaii 
painted  immediately  from  Nature  ; and  poeseeaed  of  s correct  eye, 
aituDcd  to  the  harmony  of  rfli'Ct,  he  acquired  a rtyle  of  colouhng 
perfcctlr  cimformal4e  to  truth.  Satisfied  wnh  this  identity  of  imT 
Ution,  be  was  bttU  eeniilde  of  the  select  beauty  of  form,  or  the 
adaptation  of  that  charactomtic  experoeiun,  so  esaceitial  to  the  higher 
order  of  Histi^  Fainting.  In  his  works  of  that  ileacrrptioo,  if  we 
look  for  the  fidelity  of  the  Historian,  be  will  be  Ibund.  hko  other 
artists  of  his  Country,  little  scnipidaut  in  point  of  accuracy.  He 
neither  prcrouti  us  with  the  precise  locality  of  the  scenr,  the  strict 
propriety  of  the  cxnti^,  nor  the  acensurVs  tert  suited  to  the  tub- 
yMt,  attributes  eu  estimable  in  the  works  uf  those  Faiatet*  who  coo- 
suited  the  beet  modids  of  satajuity. 

RaJladle  and  Titian,  says  Sir  Juahua  Reynolds,  (in  his  eleventh 
Diacourse,}  seem  to  have  Ivoked  at  Nature  for  ditfervut  Mir[Kwe*; 
they  both  had  the  |»wer  of  extending  the.r  view  to  the  whole ; but 
ODV  looked  only  for  the  gruerai  effect  os  produced  byyWm.  the  olbrr 
as  produced  by  colpy.  We  cannot,  be  adds,  eulirely  refuse  to  Trtian 
the  merit  of  attending  to  the  geaenil  form  ot'  his  ol  as  well  as 
colour  i but  his  deficiency  lay,  a deflaeocy  at  leant  wWn  he  is  com- 
pared  with  Raffoelle,  in  not  (croessmg  ibc  power,  like  him,  uf  cor- 
recting the  fuem  of  his  model  by  any  general  idea  of  beauty  in  his 
own  mind.  In  his  colouring,  he  was  large  and  general,  aa  in  his 
drsign  he  was  minute  and  partial:  in  the  one  be  wag  a genius,  in 
the  other  not  much  above  a cinder. 

“ AsTitioii,'’  eonhnuea  Mr.  Northeote,  contented  himself  with  a 
failhfid  repreronlatioo  of  Nature,  his  furrni  were  fine  when  he  found 
tlwm  ia  his  oiodcL  1^  like  Kafioelle,  he  had  lieen  inspovd  by  a 
genuine  Une  of  the  beautiful,  it  might  have  led  him  to  have  courted 
it  in  Sclecitd  Nature,  or  in  her  ttiuro  attractive  charias  as  found  in 
the  {lolished  grwro*  of  the  antique.  The  purity  of  his  design  thiro 
united  to  the  enchanting  magic  M his  colouring,  would  have  Btam]>ed 
him  the  most  accomplished  master  the  Art  hasptoducod.’'  Northeote, 
La/c  of  Tttiam,  vol.  it.  p.  60. 

Note  (K) 


“ In  Titian's  jicturet  the  tones  arv  so  subtly  melted,  as  to  leave 
no  iDtimatioD  of  the  colours  which  were  on  his  p-«lrrte.  nivd  it  is 
}>erhsps  in  that  rrroect  (hat  hit  system  of  cotouring  ditfers  ro  evsen- 
lially  from  thul  of  Rubens,  who  was  accustomed  to  place  his  colour* 
one  near  the  other  with  a slight  blending  of  the  lints.  He  obsenod 
that  in  Nature  every  obwet  affirri^  a particular  surface  or  character, 
transparent,  opaque,  rude,  or  polished ; and  that  these  olgects  differed 
in  the  strength  of  their  tints  and  in  the  depth  of  their  shadows.  In 
this  diversity  be  discovereil  the  generality  owl  perfection  of  his  Art. 
In  imitating  Nature,  he  touk,  as  Mengt  obrorve*,  the  princi;de  foe 
whidr.  His  fleshy  tooes.compoeed  in  Nature  chiefly  of  demi- 
tints,  he  represented  totally  by  dcmitints,  while  he  divested  altogether 
of  denulinto  thow  parts  in  which  few  w«*  discernible  in  Natmv. 
By  the*s  means  be  arrived  at  an  indeacnboble  perfection  of  culuu 
ing.**  /Aid.  p.  65. 
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Hcr»3dry.  Heraldry,  which,  from  ib<  connection  with  Paint* 
^ iNO,  may  be  introduced  in  this  p<irtion  of  mirWork, 
U;floiiii>o.  maybe  defined  “The  Art  of  blazoning:  and  a.'Aign- 
iiig  Coat  Annonr;”  or,  more  ditfunely,  “The  theory 
uf  classifying,  adopting,  and  explaining  certain  con- 
veniiutial  dislincUuns  impressed  on  shteldn  and  mili- 
tary accoulrementa.*'  The  definition  of  this  artificial 
Science  ia  not  a little  imjiortant  in  (he  inveotigutiun  of 
itfl  History.  Inaccuroc)'  in  Uiis  respect  has  led  to  (he 
most  discordant  opinions  regarding  ita  origin.  Not 
to  mention  Ute  famous  Book  of  St.  Albans,  which 
gravely  inform.^  us  tlial  the  Angels  are  “ in  cote  armoris 
of  knowledge,**  and  the  Pedigree  of  the  Saxon  Kings 
in  the  College  of  Arms,  Ijondon,  which  exemplifies  the 
bearings  of  Noah  and  JapheL,*  the  enthusiastic  but 
authorilalive  Uwillim  remo\ea  the  origin  of  his  favour* 
ite  Art  only  one  generation  lower,  making  it  proceed 
from  “ Oayria,  surnamed  Jupiter  the  Just,  son  to  Chum, 
the  cursed  son  of  Noali,  called  of  the  Ueiililes  Janus  ;*’t 
whilst  Mr.  HalUm,  following  many  respectable  autho- 
rities, places  the  invention  of  armorial  bluxonry  in  the 
Xlltli  century.  J Scarcely  any  two  professed  writers  on 
the  subject  are  agreed  on  the  precise  point  whence  to 
date  their  Histories.  But  this  variation  is  not  in  reality 
any  argument  of  obscurity  in  the  matter.  Each  author 
has  assumed  an  epoch  in  the  History  of  Heraldry  as 
its  original ; but,  with  the  exception  of  those  epochs, 
the  progress  of  the  Art  has  been  an  imperceptible 
transition  from  the  simplest  principles  to  its  present 
intricate  and  scientific  construction.  We  shall  not, 
therefore,  attempt  to  assign  any  exact  period  to  its  in- 
vention, but  prefer  tracing  the  Science  of  Arms  from  the 
first  rude  emblems  of  warlike  adventurers  and  inde- 
pendent settlements  to  the  knightly  cognixaiices  of  the 
Court  and  the  Tourney. 

HISTORY  OF  THE  SYSTEM. 

I.  Personal  Heraldry. 

Kiyfiiun  We  cannot  with  Gwillim  extract  from  Diodonu 
llerAJdry.  Siculus  the  arms  of  OsirLs,  Hercules.  Macedo,  and 
AouIms;  nevertheless,  we  think  it  highly  probable  (hat 
significant  devices  on  shields  and  military  implements 
were  in  early  use  among  the  Kgy  pliuiis.  The  practice 
of  adorning  the  shield  with  some  exprenivc  device 
must  be  almost  as  ancient  as  the  weapon  itself;  this, 
the  nature  of  Man  warrants  us  to  conclude;  but  there 
are  some  circumstances  which  might  give  the  Egyp- 
tians an  inclination  to  extend  and  improve  a practice 
founded  in  human  propeiwity.  The  recent  discoveries 
in  Hieroglyphics,  while  they  have  proved  the  exi.stence  of 
a Hieroglyphicai  alphabet,  have  also,  in  part, confirmed 
the  popular  opinion,  and  shown  that  many  of  the 
Egyptian  characters  were  truly  symbolkal.  The  high 
antiquity  of  (hose  symbols  is  admitted  ; and  it  is  quite 

• Tbit  of  Nooh  ii  asirre.  a rainbow  proper ; of  Jsphet,  asttrs,  «n 
•rk  prmwr.  But  then*  wems  to  have  limn  tofoc  dinaf^mimrot 
aoioQie  these  primitive  Heralds,  fur  the  H<yok  Si.  Alhana  gravely 
iaforms  us.  tbst  '*  Jsfet  made  first  tvgvi,  sod  therein  he  made  a 
b«U,  in  tnkvn  of  all  the  worldc.’* 

f Dxtpiay  UfT/Udnf,  ch.  L 

I HiUcriy  •/  Middtf  Agra,  vuL  I.  p.  146. 
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incredible  (hat,  employed  as  they  were  in  every  variety  IIbt.»ry, 
of  appropriation,  they  should  have  been  absent  from 
the  decorations  of  the  Egyptian  hero;  wlTllc  the  early 
civilisation  of  Egypt  will  lead  us  to  expect  a propor- 
tional superiority  in  the  ornamental  Arts. 

Among  the  earliest  opinions  rcsj>ecting  Heraldry,  Jewish 
vre  may  here  notit*  the  celebrated  tradition  of  the  HermUrv. 
Rabbins,  respecting  the  Standards  of  the  Hebrew  Tribes. 

That  the  Tribe*  of  Judah,  Ephraim,  ]>an,and  Reuben, 
were  distinguished  by  peculiar  ensigns  i*  positively  as- 
serted in  the  Pentateuch.*  The  Rabbinical  writers 
inform  us  that  these  were  benuers  respectively  charged 
with  the  figures  of  a lion,  an  ox,  an  eagle  grasping  a 
.serpent,  and  a man.  But  this  opinion  ha.s  been  re- 
jected for  (he  soundest  reasons.  There  are  no  traces 
uf  any  such  distiuctioiis  either  in  the  Bible  or  in  any 
outhoritativc  History.  The  tendency  of  the  Jews  to 
idolatry,  and  (heir  late  converse  with  animal  objects  of 
adoration  in  Egypt,  render  it  extremely  improbable 
that  any  thing  of  the  kind  should  have  been  permitted. 

The  whole  policy  of  the  Jewish  Law  is  so  strongly  op- 
posed to  the  very  principles  of  Heraldic  decoration, 
that  the  History  of  that  People  is  certainly  the  very 
last  wherein  we  might  hope  to  collect  materials  for  the 
illustration  of  the  present  subject.  We  think  that  there 
is  much  probability  in  the  conjecture  uf  many  commen- 
tators, that  the  Standards  of  those  Tribes  bore  simply 
their  several  names ; especially  as  the  Maccabees  arc 
supposed  to  have  borne  in  their  banner  (he  letters  from 
which  thev  derived  their  name,  * 3 D C,  the  initials  of 

nn»  7C0  “Who  umoiig  the  gods  is  like 

unto  thee,  O Ixird  ?’ 

Among  the  Greeks,  however,  with  whom  no  similar  Grwk 
obstacles  subsisted.  Heraldry  had  early  attained  a consi*  Urraiilry. 
derable  perfection;  to  them,  according  to  Herodoiu.s, 
the  An  was  derived  from  the  Carians-t  We  u.se  the 
term  Heraldry  advisedly.  The  Art,  it  is  true,  had  no 
connection  with  those  public  fimetionaries  from  whom 
it  afierwards  receivetl  its  name,  and  who  were  as  well 
known  and  us  distinctly  recognised  in  the  Heroic  times 
UK  in  (he  days  of  Chivalry.  It  was  not  till  the  estu- 
blisliment  of  Colleges  of  Arms  (institutions  subsequent 
to  the  latest  periods  assigned  for  the  origin  of  Heraldry) 
that  such  a connection  entirely  subsisted.  But  the  An 
of  adorning  military  halnliments  with  expressive  de- 
vices was  in  high  advancement  among  the  Greeks.  If 
the  bearings  of  the  Seven  Chiefs  who  besieged  Thebes, 
so  gorgeously  blazoned  by.'Eschylus  and  Euripides,  be 
traditional,  the  enthusiustic  Heralds  of  the  XVlfth 
and  earlier  centuries  would  scarcely  exaggerate  the  an- 
tiquity of  their  An.  But,  without  settling  the  question 
of  the  existence  of  a Trojan  war,  which  our  sceptical 
Age  has  mooted,  we  can  scarcely  deny  to  the  P(»eu)S  of 
Homer  and  Hesiod  a very  considerable  antiquity ; and 
the  fthields  of  Achilles  and  Hercules,  so  elaborately 
described  hy  those  Poets,  prove  that,  in  their  time  at 
lea-si,  the  An  had  made  important  progress. t The 
principles  of  ornament,  however,  adopted  in  these 

• ch.  ii  pass.  ^ Cho,  dxxt. 

J S^vtis,  f ni«f  ad  Tmjttm  pagaaimn  rt/,  eonlinthtutlmr  imagtmrt. 

i*lin.  lib.  &XXV.  c.  3. 
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would  no!  anticipate  a precarious  victory.  Indeed  the  lUitocy. 
emblems  of  all  Ins  cuoipauiorui  in  orms  had  reference 
to  future  glories.  Dut,  in  some  instauci*s,  heroes  mure 
prudently  appealed  to  Memory  rather  than  Hope,  and 
where  this  wa.s  the  practice,  a maiden  shield  Itetokened 
an  undistinguished  warrior.  Thus  the  youthful  He- 
lenur  is  designated  by  V’irgil  parma  inglnrtus  alhu  ;• 
and  Uiis  sentiineiit  is  in  strict  accordance  with  the 
usages  and  opinions  of  Chivalry.t  The  plain  shield  of 
Camilla^  was  an  emblem  of  purity ; nor  was  this  at  all 
at  variance  with  the  ideas  received  at  a m(»re  advanced 
pcriiKl  of  the  Art.  But  the  instance  which,  above  all 
others,  seems  to  appro&imate  the  characters  of  ancient 
and  mmlem  Heraldry  is  to  be  found  in  the  devices 
granted  by  Aletandcr  to  his  followers,  with  an  espe* 
ctal  provision  that  the  same  should  not  be  borne  by  any 
other  jjersem  throughout  his  Empire. 

Nor  was  the  Crest  unknown  to  antiquity,  and  it  Anewat 
arose  a.s  naturally  as  the  impress  of  the  shield.  A plain  crv«t». 
ridge  of  rough  horsehair,  which  has  been  proved  by 
experience  an  excellent  defence  ugmiiist  sobre  cuts,  was 
llie  first  appendage  to  llte  helmet.  This  was  afierwanls 
doubled,  tripleil,  and  even  (piadnipled whence  the 
<7M(iii7/}40aX«/«,a5)Grammariaassay.a]though 
this  etymology  may  be  disputed.  Something  was  ne- 
cessary to  unite  this  covering  to  the  surface  of  the  hel- 
met, and  faivcy  and  art  soon  contrived  to  make  this 
supplement  ornamental  and  emblematical.  Genu  und 
Statues  furnish  us  abundantly  with  the  forms  of  ani- 
mals, Ac.  used  in  this  manner.  Turnus  is  described  by 
Virgil  as  bearing  for  hisCrest  a Chimera ;i|  and  Corvi- 
nus.  in  tJ)e  P'>ein  of  SiHus.^  exhibits  on  his  helmet  a 
Crow.  We  may  here  observe  mure  fully  that  the  ar- 
morial bearings  of  the  Ancients  were  occasionally  here-  lirrvditsry 
ditary.  This  Crow  was  ostentant  airs  proatiLe  insignia 
pugas;  the  Story  of  lo  appeared  on  tJte  shield  of  her 
descendant  Turnus  ;**  the  Swan’s  plume  on  the  helmet 
of  Cupavo  indicated  his  descent  fromCycnus.'tt  &nd  the 
Hydra  on  the  shield  of  Aventinus  declared  him  tlie 
progeny  of  Hercules.JJ  The  familydevice  was  frequently 
impressed  on  the  hilt  of  the  sword. §§  There  is  a much 
litigated  passage  of  Suetonius  which  seema  to  have 
been  very  properly  adduced  by  (hose  who  support  the 
antiquity  of  Heraldry.  Vdera  famUiamm  insignia, 
says  the  Historian,  speaking  of  Caligula,  nohdistimo 
cuiqueademilt  Torquato  torqurm  ; i'indnHalo  crinem : 

Cfi.  Pompeio,  siirpis  anliquat,  Magni  cof«omea.Hj|  Nis- 
bet  strangely  explains  away  this  direct  and  positive 
language.  “ It  imports  no  more,”  he  observes,  **  than 
that  C4digula,  being  displeased  with  the  grandeur  of 
these  families,  commanded  to  take  from  their  Imagrs  or 
Statues,  as  from  that  of  Torqualus,  the  collar  or  chain 
that  he  took  from  one  of  the  Gauls,  and  from  that  of 
Cincinnatiis  the  tuft  of  hair  which  that  brave  Roman 


shields,  are  much  less  methodical  and  appropriate  than 
tho.se  which  apply  to  the  shields  of  the  Antithcbaiis  ; a 
ciruuimlunce  which  may  lead  us  to  conjecture  that  the 
latter  are  the  invention  of  the  later  Poets,  who  lived  in 
an  improved  condition  of  the  An.  The  transition  from 
these  to  the  present  refined  theory  of  Heraldry  is  so 
easy,  that  it  will  not  be  impertinent  to  state  them. 
According  to  .‘Kwhylus,  Tydeus  bore  in  his  shield  a 
full  moon.  summndiNl  with  stars  ; Capaneus,  a naked 
mart  holding  a lighted  torch,  ipidA  the  mrAto 
IIOAI.V;  Ktetvcles,  an  armed  man  ascending  o ladder 
plocvil  against  a tower,  the  motto  OVA’  AN  APHIS 
M’KKU.\AOI  llVPrnMATOS;  Hippomedon, Typhon, 
vomiting  smoke  and  fire,  surrounded  by  scrpeiiLH  ; Par- 
thenopani-s.  a sphinx,  holding  a man ; and  Polynicex, 
Justice  leading  an  armed  man,  with  this  motto: 

KATASn  rAWAfA  TOMaE  KAI  nOAJM 
KSKI  HATPOIAN  AHMATRM  TEninroeAJ. 

Euripides  assigns  somewhat  different  appointments  to 
his  heroes.  Aceording  to  his  enumeration,  Parthenopcpus 
exhibited  his  mother  .Atalanta  cha.sing  the  .Etolian  Imar; 
Hippomedon,  the  figure  of  Argtis;  Tydeus,  the  figure 
of  IVometheus,  holding  in  his  right  hand  a torch ; 
Pdyneicea,  the  horses  ofGlaucus;  Ca|»aneus,  a giant 
bearing  a city  on  his  shoulders ; and  .\drostus.  a hvdro 
of  100  heads,  carrying  the  Theltana  olf  their  walls. 
The  shield  of  Amphiaraus.  according  to  both  authors, 
had  no  device.*  Without  urging  the  argument  from 
tradition,  and  supposing  the  Poets  hod  no  authority 
for  their  devices,  beyond  what  fancy,  aidetl  by  the  cus- 
toms of  their  own  time,  stiggesteil,  (a  supposition  cer- 
tainly sonvewhat  exceeding  what  might  be  fairly  allowed) 
we  have  here  a proof  of  a very  considerable  atlvanoe  in 
Heraldry  so  early  as  450  years  before  the  Christian 
/Km.  A principal  difference  lietween  this  and  the  more 
modern  system  appears  to  be,  that,  in  the  former,  colour 
is  an  unimportant  circumstance,  in  the  latter,  essential. 
The  devices  on  ancient  shields  were,  indeed,  most  com- 
monly expressed  in  relief  on  the  metal ; although 
Virgilt  mentions  the  pirti  scuta  l^ahici,  concerning 
whom  our  want  of  information  is  to  be  much  regretted, 
as  the  learned  Poet  most  probably  wrote  from  authentic 
tradition.  Another  material  distinction  is  the  absence 
in  ancient  Heraldry  of  every  thing  like  ordinaries, 
which  form  so  extensive  a department  of  the  new.  But 
with  res[>eot  to  the  hereditary  property  of  Arms,  this 
has  not  always  been  observed  even  since  the  acknow- 
ledged existence  of  Heraldry,  as  may  he  aeen  in  the 
case  of  the  last  two  Earls  of  Chester,  the  two  (Quincies, 
Earls  of  Winchester,  and  the  two  Lacies,  Karts  of  Lin- 
coln ; nopofifire/y  hereditary  bearings  have  been  found 
in  England  l>efore  Henry  III. 'a  time;  while  in  some 
instances,  something  like  hereditarv'  devices  may  be 
found  among  the  Ancients,  as  we  shall  presently  ob- 
aerve.  And  the  assumption  of  Arms  for  a peculiar 
object  IS  not  confined  to  ancient  Heraldry,  since  Stephen, 
King  of  England,  changed  the  leopards  into  Sagittaries, 
on  account  of  his  landing  when  the  Sun  was  in  that  Sign. 

We  have  remarked  here  that  the  shield  of  Amphi- 
amiis  wan  blank.  ^Eschylus  and  Euripides  concur  in 
representing  this  as  the  effect  of  his  modesty,  which 

**'  .Aaiptuaitus,  (u  Pindanis  the  Tiwbsn  Poet  uflinneth,)  in 
hU  ttx;«>UbciB  to  ‘nieln,  bm  ia  hii  thicld  a paiatid  tliagun." 

«#e-  I.  ch.  I.  Th  * author  ia  more  tu(}uaduus  than  correct. 
Pvrhapa  he  alludea  to  Pyth.  eiii.  66,  vbtro  thii  emblem  ia  aaw*fiwd 
lo  Alemmn.  ^ 

t Aim.  »U.  796, 


• Aim.  ix.  54S. 

f <*  A youD^  knight  would  »ot,  duriag  hn  firet  eiderprlan.  aaaunw 
hia  faniUy  Arms,  but  lie  wore  plain  armour,  and  a alic/d  mthsmt  any 
dtricr,  till  be  had  won  renown.'*— Milla,  AWsry  6^  Ctutmtry,  du  hr. 
t Puf4qme  **ierr*U»  pmrmi. — xi.  7)1. 

^ b saXa 

TETPA0AAO3  Xspy  iwiAa^mr* 

Aputl.  Rbod.  xi-  321. 

|j  «L  785. 

^ Hitius  Hal  v.  78. 

••  .Km.  vii.  789. 

G i6^x.  187- 

* r lUtt.  rii.  667. 

I ^ Or.  Mn.  vii  422.  Senec  Htgpo/. 

nil  Surt.  OU.  XXXV. 
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HtTAldry.  had  spoiled  of  one  of  the  enemies  of  the  Romans,  and 
likewise  the  epithet  Greai  to  be  defaced  in  the  inscription 
of  the  Statue  of  Pompey  ; the  word  Great  makes  it  evi- 
dent that  the  other  marks,  the  collar  and  hair,  were  not 
hercditar)'  ones  as  Arms,  otherwiMe  the  author  had  ex- 
pressed himself  thus,  that  Calipila  caused  the  chain  to 
be  taken  from  the  Torquati,  and  the  tuft  of  hair  from 
the  CiHcinnati,  and  not  simply  from  Torijuatut  and 
Cincinnaitte’**  To  all  this  there  is  a very  simple  repiv ; 
the  devices  are  expressly  called  fatnUiarvm  iruiptia. 
The  persons  mentioned  were  probably  the  heads  of  the 
several  families,  who  alone  were  accustomed  to  wear 
them,  and  therefore  alone  could  lose  them.  And  that 
cognomina  were  sontetimes  hereditary  is  a fact  too  no- 
torious to  deserve  Insisting  on.  Not  a syliahlc  occurs 
respecting  Statues,  which  do  not  seem  even  alluded 
to.t 

Jut  As  an  instance  of  the  existence  of  hereditary  honours 

among  the  ancient  Romans,  some  authors  uldnce  the 
Jus  Ima^invm ; but  this  waa  in  reality  widely  distinct 
from  hereditary  armorial  bearings,  being  only  a per- 
mission to  posRcsB  Statues  of  noble  ancestors,  and  to 
parade  them  on  the  occasion  of  a funeral.  It  anawcre<l 
the  modem  purposes  of  Heraldry  nfi  an  institution,  hut 
it  had  nothing  in  common  with  the  theory  of  family 
devices. 

We  have  seen  then  that  there  subsisted  among  the 
Ancients  the  practice  of  adorning  the  shield  with  ap- 
propriate figtires ; that  they  were  acquainted  with  mot- 
toes and  crests;  that,  us  all  the  inventions  of  modern  He- 
raldry- were  not  heretlitary,  so  neither  were  all  thoi^  of 
ancient  ingenuity  merely  personal ; but  that  colour  was 
an  itiditterent  circumslance,  ordinaries  unknown,  and 
no  {leculiar  phniscolcgy  in  use  for  designating  military 
decorations. 

CfOffQi.  But  among  the  Ancients  a species  of  Heraldic  distinc- 
tion existed  which  has  been  adopted  by  modern  Heralds 
without  any  mriation  except  the  addition  of  a number 
of  others,  which  are  called  Coronets.  Tliis  was  the 
f.'micfl.  It  was  either  a token  of  office  or  of  merit  Its 
various  species  w'e  shall  proceed  to  enumerate. 

I.  The  fifli/rm  CrotPM.  A gold  rim,  surmounted 
with  eight  rays,  five  of  whkh  arc  visible  in  Heraldic 
representations.  This  Crown  is  found,  witli  trifling  vari- 
ation, on  the  coins  of  ancient  Eastern  Princes,  especially 
those  of  Greek  extraction.  It  also  appears  on  some  of 
the  coiiw  of  the  I,ower  Empire.  Although  a Crown  of 
office  with  the  Ancients,  it  has  become  in  modern 
Heraldry  a Crown  of  honour,  and  is  given  to  those 
who  have  distinguished  themaelveti  in  the  East.  The 
Lions  which  sup|Nwt  the  Arms  of  tiie  East  India  Com- 
pany wear  this  Crown. 

II.  The  Triumphai  Croten.  This  Crown  was  origi- 
nally a distinction  of  honour,  being  granted  to  Homan 
citizens  who  had  achieved  any  great  exploit  in  the  ser- 
vice of  the  Commonwealth.  It  is  composed  of  bay, 
bearing  berries,  and  tied  behind  with  a fascia.  But 
being  allowed  to  Julius  Ciesar  for  the  puqxjse  of  con- 
cealing his  baldness,  it  was  afterwards  assumed  by  the 
Roman  Emperors,  and  became  the  Crown  Imperial. 

III.  The  Cireict,  the  of  the  Greeks,  and 

corona  of  tlie  Latins.  A plain  rim  of  gold,  given  to 


* Ancieni  and  yhdem  Vt<  «/  Arms, 

t Sea  alio  KdmoiwivaB,  a Herald  of  uncotiunimly  phtffroatic  eoo- 
atiMim,  who,  ioatead  of  carrjine  the  ongis  of  hia  {icofeaakia  t«  the 
aBtediluTlau  tiiDM,  dupulas  and  i^aalifies  ati  th«w  exfc«M  tead- 
monies. 


LORY. 

merit  of  various  kinds.  Tliis  is  also  somelimrr  found  Matur,. 
as  an  iwrigiie  of  Royalty.  > — — 

IV.  Tlie  ObtidtonalCrfAtn.  This  was  granted  to  the 
sua*essftil  defenders  t»f  Ijesicged  towns,  or  to  those  who 
hot!  performed  any  eminent  exploit  in  defence  of  a 
fortified  place.  It  iscomposed  of  gra.sa  taken  from  the 
scene  of  tlie  hero’s  valour.  It  is  rarely  met  with,  and 
has  never,  so  for  na  we  know,  been  adopted  into  mmlern 
Ilerahlry. 

\ . The  Clfic  Croten.  A tribute  from  the  State  lo 
one  who  had  saved  the  life  of  a citizen,  Ilisofouk 
leaves,  ftconicd,  and  is  justly  considered  an  honour  of 
the  very  highest  character. 

VI.  The  Croten  Vallary,  {corona  tvi//aew.)  This  was 
given  lo  the  soldier  who  first  entered  the  enemy’s*  trench. 

It  is  B plain  rim  surrounded  by  palisades  in  imitation 
of  those  which  guarded  the  entrenchmeuls  of  the 
Ancients. 

^ II.  The  Mural  Crown,  made  in  iinitaticiti  of  the 
battlements  of  a wall,  lo  commemorate  tlie  valour  of 
Rich  ju*  distinguished  iheinBcIves  in  the  attack  of  a city. 

V III.  The  J^aval  Croten  wa.s  granted  to  those  who 
distinguished  themselves  by  exploits  at  sea.  Il  is  a 
rim  adorned  with  alternate  sterns  and  masts  of  ships. 

It  is  (as  might  be  expected)  often  found  on  the  Anna  of 
Englishmen. 

IX.  The  Celeslial  Croten,  resembling  the  Eastern, 
except  that  each  ray  terminates  in  a star.  This  Crown 
waa  placed  on  Uic  Statues  of  deified  Emperors,  &c.  it 
is  preserved  on  hatchments  and  funeral  escutchcon.s. 

A-s  this  species  of  Heraldry,  which  con.sisls  of  emble- 
malicnl  distinctions  granted  by  Princes  and  Govern- 
inenw,  appears  never  to  have  fallen  into  disuse,  so  it  is 
likely  that  the  decorations  of  shields,  and  the  fanciful 
variations  of  crests,  w ere  preserved  through  the  darkest 
Ages,  although  with  much  less  elegamv  of  invention 
and  application,  and  great  inferiority  of  execution.  This 
is,  however,  only  a probability.  a.H  the  subject  of  Herxl- 
dryi*  enveloped  in  the  darkness  with  which  the  Gothic 
conquests  invested  every  province  of  History.  Beck- 
man* affirms  that  regular  Arms  may  be  found  on  the 
shields  of  Clothair,  Dagoberl,  Pepin,  Ac.  and  Seldenf 
mentions  golden  seals  of  the  French  Kings,  and  waxen 
ones  of  their  subjects,  between  a.  o.  600  and  700 ; but 
these  authors  give  no  authority.  Edmondson,  however, 
think-s  these  a.<wertiou8  quite  sufficient,  considering  the 
dignity  of  the  persons  who  make  them.  This  a very 
un.safe  confidence,  especially  in  the  History  of  Heraldry. 

Never,  fierhaps,  did  an  Art  or  practice  exist  wrhicb  has 
excited  so  much  enthusiasm  in  proving  its  antiquity,  or 
so  great  a disregard  of  facts  which  invalidate  that 
opinion.  Much  stress  has  been  laid  on  a |Mussage 
common  to  /Egiiihardua  and  Airoonius,  Biographers  of 
Charlemagne,  who  say  that  Count  Guy.  to  whom  that 
Prince  ht^  intrusted  the  conquest  of  Brittany,  deli- 
vered up  the  arms  of  the  several  Chiefs  who  submitted, 
with  their  names  inscribed  thereon  : arma  ducum  qvi 
St  dedidcrant  inscriffiis  singulorum  nominibvs,  delulU. 

But  the  word  arma  seems  capable  of  a much  simpler 
interpretation  than  that  which  the  Heralds  a4lvance, 
and  which  would  scarcely  present  itself  to  any  but  a ^ 

Heraldic  mind.  The  ^lossage  in  JotnTillc  which  de- 
rives the  Arms  of  Arnold  de  Commenges,  Viscount  of 
Couzerans,  from  an  ancestor  who  received  them  from 


* fiioMta  dunifahim,  dtss.  VU  ch.  ui. 
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HcrmUty  CharlemftfnH^.  has  b^n  proved  an  interpolation.  Ed- 
v^*’*  mondson  buaies  hinwelf  about  the  shield  delineated  by 
Uredius  in  his  copy  of  the  seal  of  Amulf,  Earl  of 
Flanders,  (a.  d.  941 ;)  but  the  words  of  Vredius,  who 
spoke  from  actual  inspection  of  the  impresflion,  are,  qua- 
nam  id  tymholo  inugnUumfurrit,  pra  vftuUaUnon  ap- 
parti;  wnrtls  which  makeit  exceedingly  doubtful  whether 
it  bore  a charge  at  all.  All  this,  however,  is  merely  negative 
evidence;  and  when  the  causes  and  objects  of  Heraldry 
are  considered,  it  will  be  difficult  to  suppose  that  tl  was 
ever  entirely  neglected;  and  it  is  certain  (us  we  shall 
presently  show)  that  th>  Knights  who  contended  in 
the  Martial  Games  eatublished  by  Henry  the  Fowler, 
actually  employed  emblematical  and  hereditary  dis- 
tinctions. But  the  prevalence  of  devices  on  the  shield.s  of 
sovereign  Princes,  will  at  l^esl  only  prove  the  existence 
of  a national  Heraldry,  which  is  undoubtedly  ancient. 
lUynix  In  that  very  curious  monument  of  antiquity  the 

T«|w»iry.  Buyeux  Tapestry,  said  to  have  been  exeait4hl  by  the 
Qui'en  of  William  the  Conqueror,  misted  by  the  ladies 
of  her  Court,  the  shields  of  the  characters  arc  chiefly 
atlorned  with  patterns  of  mosaic  and  diaper.  The 
four  guard*  of  Guy,  Cmint  of  Ponthieu,  are  repre- 
aented,  two  bearing  strange  monsters,  and  the  other 
two,  figvircs  not  very  explicable,  but  which  we  have 
delinealetl  in  flg.  X.  xi.  The  emissaries  of  King  William 
bear  a kind  of  wyveni.  Montfaucon  suya,  **  Ihcae  are 
no  armorial  decorations.**  This  ia  u matter  of  opinion 
which  we  leave  to  the  judgment  of  our  Heraldic 
readers. 

Occasional  glimmerings  are,  however,  afforded,  which 
prove  the  Art  to  have  been  in  existence  before  the  1st 
Crusade.  The  aeol  of  Robert  of  Friesland,  Earl  of 
Flanders,  of  which  Uredtus  gives  a copy,  nppenclcd  to 
an  Instrument  dated  a.  o.  1072,  represents  the  Earl 
bearing  on  his  shield  a lion.  IfSnoiTO  Sturleson,  the 
author  of  the  Northern  History,  j*  to  be  credited, 
Magntts  Berfetta,  son  of  Olaf  KvTre,  who  became  King 
of  Norway  a.  d.  1093,  bore,  when  he  invaded  Ireland, 
gvUa,  a lion  or,  on  his  shield  and  turcoat.  If  this  he 
true,  we  have  here  a complete  instance  of  the  improved 
modern  Heraldry.  The  1st  Crusa<le  was  priKlaimed 
CiuaatUs.  the  Council  of  Clermont,  a.  d.  1095.  That  this  cir- 
cumstance gav-e  a considerable  inipulae  to  the  Art  is 
lieyond  a doubt.  One  of  its  principal  features  was  the 
assumption  of  a boflge,  the  variation  of  which  has  pro- 
duced a large  proportion  of  Heraldic  images.  And  the 
intercourse  which  it  opened  with  the  £a.st,  the  land  of 
symbol  and  of  allegory,  contributed  necessarily  to 
advance  an  object  which  it  was,  independently,  well 
calculated  to  serve. 

Frrnch  sod  sccinA,  howevcr,  beyond  all  doubt,  that  the  earliest 
Nunnsn  proficiaiU  in  modem  Heraldry  were  the  French  and 
Ileraldf}'.  Normans.  It  is  probable  that  mutual  advantage*  re- 
sulted to  both  nations  from  the  settlement  of  the  latter 
People  in  France.  The  rude  syalem  of  the  Northern 
warrior  become  refined  and  artificial  from  his  inter- 
course with  the  courteous  cavalier  of  the  South,  to 
whom  he  in  return  imparted  new  materials  and  new 
iileas,  W’e  do  not  here  speak  of  national,  but  of  )ier- 
sonal  emblems : for  national  Heraldry,  in  its  most 
pro|>er  sense,  is  of  great  antiquity.  This,  therefore, 
will  not  be  the  place  to  tiutke  the  undoubtedly  ancient 
Arms  of  France,  those  of  Edward  the  C’onfessor,  and 
of  Normandy,  which  the  Conqueror  transferred  to  the 
shield  of  Eiigliind. 

On  the  seals  of  the  early  Norman  Monarch*  of 


England  their  equestrian  figures  are  portrayed;  but  Hhtrry. 
the  interior  only  of  their  shields  being  visible,  nothing 
can  be  determined  as  to  their  Heraldic  bearings.*  This, 
perhaps,  is  not  of  so  much  moment  to  tlie  cpiestion  as  in 
generally  supposed;  for,  if  they  bore  any  charge  at  all. 
it  would,  in  all  probability,  Ite  that  of  Normandy : and 
the  existence  of  appropriate  national  device*  at  that 
time  we  shall  he  enabled  to  prove  bt'vond  a doubt. 

But  **  in  a splendid  illuminated  Genealogy  of  Oueen 
Elizabeth,  di^uced  from  Kollo  Duke  of  Normandy, 
remaining  in  George  III.'s  Library  presented  to  the 
British  Museum,  King  William  is  represented  bearing 
on  bis  left  arm  a red  shield,  charged  with  two  golden 
lions,  and  holding  in  hi*  right  hand  a banner,  harry  of 
ten,  argent  and  azure."\  “AMS.  in  the  Harleian 
IJbrary,  No.  1073,  fol.  C.  tell*  us  that  the  charge  on 
the  banner  was  borne  as  arms  by  Fulhert  de  Faluvs 
(Palaise)  his  malenial  grandfather,  ami  that  William 
himself  did  bear  the  same  before  the  Conquest.’*}  If 
this  Iw  true,  it  settles  some  important  points.  1.  That 
|K-rsonal  Heraldry  w as  in  use  two  generations  before 
William  the  Conqueror.  2.  That  itmi^lbe  hereditarv.$ 

3.  That  it  had  attained  the  refinement  of  ordinaries. 

Certain  it  is  that  the  Conqueror’s  banner,  as  represented 
on  his  seal,  hears  some  resemblance  to  the  harry  of 
Heraldry  ; htu  if  barry  at  all,  it  is  harry  of  six  ; and 
thus  it  is  given  in  Bossewcira  H^orkt  of  Armorie,  aiul 
in  the  Hnrleian  MS.  quoted  in  the  note  to  Willement's 
Regal  Ilenddry  already  noticed : probably  on  the 
authority  of  this  identical  seal.  The  device  on  the  seal, 
however,  more  nearly  resembles  three  small  parallel 
pennons  on  one  spear  than  any  Heraldic  charge  what- 
ever. The  banner  of  William  Rufus  on  his  seal  ex- 
hibits what  might  be  called  paly.  For  this  there  cer- 
tainly appears  no  assignable  reason  from  what  woiihl 
now  be  calletl  **  Heraldic”  cunsideratkins.  The  l>anncr 
of  Stephen  exhibits  distinctly  a croRs.  The  shield  of 
Richard  1.  is  the  fir«t  which  displays  lions ; but  as  here 
we  again  cross  the  frontier  of  national  Heraldry,  we 
shall  re  pass  for  the  present  to  take  a more  general  view 
of  permnai. 

Fat  the  introducti»m  of  ordinaries,  colmirs,  and  fur*.  Oidinao^*, 
which  form  so  essential  a branch  of  the  modern  Art,  wc  mlvun, 
seem,  indisputably,  indebted  to  the  aitdent  fJermans. 

The  words  of  Tacitus,  scuta  ianium  IrcimimU  coloribua 
diAfi/iguun^ll  are  very  remarkable.  They  prwe,  l.That 
Uic  Gcnnnns  were  not  in  the  habit  of  bearing  dtrices  on 
their  shields,  as  Uiese  would  otherwise  have  been  men- 
tioned ; probably  through  the  want  of  a sufficient  know- 


* **  From  the  time  mmediatidy  tubMs{ueat  to  the  reign  of  oar  fir«t 
Henry,  the  fmfthioa  wu  alteasl;  and  Um  persons  on  ourMbnek 
fsrwnted  on  the  counteqiart  of  seals,  a|>pear  cither  as  carrying  tbrir 
shields  pi'ndcnt  on  thrir  hei>asU,  faring  them  on  their  right  arm, 
M that  the  canm  nd«  of  the  shieU  bring  turned  towards  tlie  S}tcc- 
talof.  the  charge  thervoa  heraiosa  visible.  The  earltest  imtt»nce  of 
the  prevalence  of  the  latter  AuAmmi  o/  enrrfmg  tkteldM,  oamrs  is  on 
imprets  of  the  tent  of  Stephen,  Earl  of  Richmond.  Anno  113*,  ar4o 
it  three  fgnred  holding  en  hit  r^t  arm  a thteld  charged  teiik  term 
JlntrtAe-igt'*  Edroun«lson.  This  b earlier  than  the  instance  ad- 
duced by  Mr  Gough,  the  shield  of  Qeuffrey  de  MaguavUie,  Kari  of 
Essex,  in  the  Temple  C*hureb,  who  died  ui  1 144. 

f Willement’s  Regal  HerxUdrg,  p,  2.  note. 

} End. 

^ The  Ttdtufn  Etienvt,  still  prcacTred  at  Klv,  «s«l  to  hn  contem- 
porary with  the  ('.ntiqtwTie,  rtpresents  the  Numun  Chiefs  who 
nw  uuarterril  un  tlie  Mooks  of  Elr,  and  under  each  Chief  are  deh- 
neated  \m  fnmUg  Amu.  If  thisrteturr  isiuld  be  proved  genuine, 
such  lestitnooy  would  bederwre.  Uut  this  is  naore  tbu  questigo- 
able.  Fuller  refers  it  to  MUli. 

II  De  .l/ciC.  Qerm,  vi. 
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Ueraldry.  ledge  of  Art.  2.  Tlint  they  bore  on  a shield  more 
col<mrs  limn  one : ami  it  is  evident  that  even  the  njost 
barbarou!«  people  would  have  arranpfed  these  colours  so 
Bji  to  produce  u pleasing  effect  to  the  eye,  w hich  could 
only  be  attained  by  dieir  distribution  iiUu  mathematical 
forma  like  those  now  called  ordinaries.  3.  Tlie  word 
Ucliuinus  ahnwa  that  this  distribution  and  ornaniGiit 
was  a choice  point  with  them;  which  is  furtlicr  con- 
firmed by  an  assertion  immediately  preceding,  that  in 
other  respects  they  did  not  affect  ornament.  Nulla 
cuUiia  jactaciio ; $cuta  laiitum  Itctiuimii  coloribua  du- 
tinguuni.  Wheilier  these  colours  were  selected  for  their 
beauty  andscarcity»tM'  whether  as  domestic  and  personal 
distinctioiiK,  is  not  easy  to  say;  but  selected  they  cer- 
tainly were,  and  selection  implies  an  object  and  a 
system.  Nor  less  directly  does  the  testimony  ofTodtua 
indicate  the  origin  of  Heraldic  fiini.  Eli^unl  feraa,  tt 
drtraoia  wlamina  upargunt  tnacuU*  ptUihuaque  bHlua^ 
rum,  quas  exUrior  Ortanu*  aique  ignotum  marc  gigut/.* 
Here  we  have,  1.  The  some  circumstance  of  selection 
as  in  the  colours  ;—e/t|Tu/Ti  ftraa.  2.  The  origin  of  all 
varied  furs,  as  the  ermine,  ermines,  &c.  Emesti,  on 
this  passugr,  esplaius  tlie  hMuai  to  mean  aablca,  on<l 
interprets  exterior  Oeeanua,  the  Cotmtriei  beyond  the 
Ocean  j somewhat  widely.  Animals  of  the  seal  species 
are  most  probably  intend^.  The  sogum  of  the  Northern 
nations  was  the  rude  sketch  of  the  eurcoot ; and  pro- 
bably pmducetl  ordinaries  of  its  own.  The  difbcuUy  of 
procuring  an  entire  dress  of  the  tame  skin  introduced 
the  expedient  of  disgtiising  necessity  by  ornament,  and 
thus  two  or  more  furs  were  joined  in  an  ornamental 
maimer,  at  first  simply,  at\erwards  more  artificially. 
Thus,  while  the  cro$$,  the  quarterly,  the  gyronny,  the 
cheeky,  the  freity,  &c.  seem  to  be  the  most  natural 
divisions  of  Jic  shield ; the  chief,  the  pile,  the  divisions 
Called  party,  appear  to  be  those  which  would  must 
naturally  arise  frewn  the  dispoaition  of  furs.  The  refine- 
ment of  which  we  have  been  s|>eaking  introduced  the 
duitinctions  embattled,  engrailed,  Ac.  Indi'ed,  the  intro- 
duction of  furs  into  liie  shield  at  all,  probably, aroee  from 
the  device  cm  the  surooat. 

The  gradual  intermixture,  therefore,  of  the  Teutonic 
nations  with  ihoae  Tribes  which  hatl  been  dvilized  by 
the  Romans,  and  the  ultimate  settlement  of  the  Nor- 
mans in  France,  produced,  from  the  oomhination  of 
military  distinctions,  the  beautiful  theory  of  chivalrous 
Heraldry,  which  aroae  by  so  nice  grailatiuns  that  it  is 
easier  to  trace  its  advancement  than  to  assign  its  origin ; 
although  even  the  former  is  not  minutely  practicable  in 
illiterate  Ages.  It  is  remarkable,  however,  that  ordina- 
ries enter  little  Into  national  Heraldry.  The  chevTon  does 
not  enter  it  at  all.  They  are  only  ftnind  in  the  Anns  of 
amall  Provinces,  which  probably  adopted  tlioac  of  their 
Rulers.  And  this  is  a powerful,  collateral  argument  in 
favour  fif  the  antiquity  of  national  Heraldry ; since  we 
find  it  so  little  affected  by  an  introduction  which  has 
insinuated  ib«elf  into  alnKwt  every  family  escutcheon. 

The  reproduction  of  Heraldry  was  not  instantaneous, 
nor  was  its  progress  uniform.  Accelerating  circum- 
stances occasionally  operated;  among  which  Tourna- 
ments and  Crusades  are  justly  regarded  prominent, 
alUunigh  incorrectly  aasigm^  as  causes  where  they  were 
tiinply  stimulants.  For  in  that  most  euriou-s  fragment 
of  antiquity,  the  Leget//a«/i/udmZrs  of  Henry  the  Fowler, 

• De  Mar.  derm.  arii. 


we  find  all  persons  prohibited  from  running  in  the  lists  Bwtory. 
who  could  rwt  prove  their  '*  insignia  gentUHia'^  for  lour 
generations ; and  violations  of  these  laws  are  threatened 
with  the  forfeit  of  insignia  gentilUia.  And  what  these 
could  have  been  but  u kind  of  family  Arms,  it  is  not 
ea.sy  tu  determine.  Of  these  causes  the  Crusades  are 
justly  CDiisidcred  tlie  most  important.  For  those  events 
created  so  intimate  a connection  between  the  nations 
of  Europe,  and  so  strong  an  expediency,  not  tn  say 
necessity,  for  the  disdnetionA  of  Heraldry,  that  the  iotrr- 
onurse  which  then  arose  established  the  Science  on  ita 
present  basis,  and  incorporated  the  local  peculiarities  of 
its  use  into  a grand,  general,  and  comprehensive  system, 
which,  with  very  slight  variations,  and  tlioae  chiefly 
very  modem,  is  received  ihrou^out  the  whole  of  civilized 
Europe.  Although  we  would  scarcely  say  with  Mr. 
Dallaway,  **  the  feudal  sj’stem  and  armorial  ensigns  are 
coeval,”*  yet  that  system,  whicb  obtained  ao  extensively, 
hod  nodoubtagreatinfluenceindt^^rrmcing Arms.  The 
tenants  of  a fief  would  naturally  ^opt  the  same  Arms 
with  the  lord,  subject  to  such  dilferences  as  should 
clear  them  of  presumption,  or  he  significant  of  their 
fealty. 

During  the  reign  of  Henry  III.  Heraldry  made 
rapid  progress  in  England.  It  was  then  that  Arms  be- 
came settled  and  hercilitary.  The  Art  hod  its  appro- 
priate devices  and  vocabulary  ; and  both  were  nearly  as 
full  as  at  the  preaenl  day.  This  is  evident  from  Lcs 
Noms  dcs  Che^liera  m le  Champ  du  Roy  Henry  HI. 
k.  o.  1220,  a MS.  in  the  Bodleian  Library.  To  this 
succeetU  the  exceedingly  curious  Roll  of  Karlaverock, 
lately  edited  to  a sumptuous  and  accurate  manner  bv 
Mr.  Nicolas.  It  is  a contemporary  Work,  written  in 
Norman-French  verae,  and  reoount.H  the  names  and 
arms  of  the  Knights  who  attended  King  Edward  I.  in 
his  expedition  into  Scotland,  a.  d.  1300.  The  Arms  are 
blazoned  with  great  minuteness  and  accuroc)-.  Bv 
this  time  the  Art  was  so  far  reduced  to  system,  that  it 
had  distinct  Professors,  whose  duty  was  not  only  to  be 
the  expositors  of  its  prindples,  but  also  to  invent  and 
appropriate  coat-armours.  The  long  and  chivalrous 
reign  of  Edward  HI.  and  his  taste  for  Tournaments 
considerably  advanced  the  interests  of  Heraldry;  while 
the  love  of  dress  and  exhibitiona  which  chaructcriAed 
his  successor,  had  its  influence  in  enlarging  the  province 
of  the  Art,  at  the  expense,  perhaps,  of  its  significance 
and  purity.  In  the  reign  of  Henry  VI.  the  BooJfc  of 
St.  Albans,  by  Juliana  Berners,  Abbes.s  there,  proves 
that  the  Art  had  attained  a most  considerable  refine- 
ment. 

At  what  time  Heraldry  first  became  connected  with  Hcrmlda 
the  officers  from  whom  it  derived  its  name  cannot  with 
certainly  be  determined.  The  name  appears  Teutonic : 

Herr  alt,  aged  sir,  or  lord.  It  is  a translation  of  the 
term  teteramu,  a retired  soldier,  who  waited  on  the 
Roman  Em|>erora,  and  was  by  them  employed  in 
messages  and  negotiations.  The  office  is  certainly  of 
very  high  antiquity.  Among  the  Greeks,  Heralds  were 
called  KqgvKii.  T^ose  of  the  Athenians  affected  to  be 
descended  from  Ceryx,  son  of  Mercury ; those  cf  La- 
ixdemon,  from  Talthybius,  Herald  of  Menelaiis.  But 
the  term  was  inclefinitely  applied  to  all.  Their 

duty  was  to  keep  onler  in  public  deliberations,  to  bear 
messages  in  time  of  War,  to  proclaim  War  and  Peace, 

• hqmiiy  inh  Ike  Orifim  end  Froyrtst  o/ RenUdty  m Enatand, 

•ec.  I. 
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llcnliliT'.  SscriBccs  and  F«stivaJs,  and  to  he  present  at  National 
Compacta.  Their  |>erson»  were  held  sacred  and  in- 
violable. They  are  also  frequently  represented  as 
assistinip  in  dressing;  the  >ictim  for  the  table  in  Reli< 
pous  Festivals,  and  as  pourinf;  out  the  wine  on  ilioae 
occasions.  Their  ensijni  of  office  was  a sceptre,  called 
made  of  laurel  or  oli^'e,  round  which  two 
ser|)eRts  were  entwined.  Sometimes,  however,  they 
bore  an  nlive-hrandi  covered  with  wool,  and  adorned 
with  fniits  of  the  earth,  called  tlptawtnf.  Tito  in 
the  Agamemnon  of  .^schylus  is  crowned  with  olive;  but 
this  perhaps  rather  itidicatea  the  occasion  than  (he  office. 
To  the  (ireek  sucxweded  the  Homan  Ffiialiit. 

His  duties  are  laid  down  in  a law  quoted  by  Cicero. 
{dt  Itfgg.  II.  viii.)  Feederum^  paci*,  MU,  induciarum 
oro/orcr /r/to/e«yud4rM  duo*  mnto.  fltdla  ducrptanlo. 
Prodifia,  portenta,  ad  Etru»co§  H haruxpica,  i/  Smalta 
jutMerii,  deferunto.  Some  other  offices  are  perhaps 
assigned  them  by  the  same  law,  which  is  evidently 
corrupted.  Their  office  was  very  ancient.  Dionysius 
refers  the  institution  (u  Numa;  and,  considering  the 
general  character  of  this  Prince,  the  reference  appears 
probable.  Livy  introduces  tliem  in  the  reign  of  Tullus 
Hostiiius.  in  the  ulFair  of  the  Hnratii  and  Curiatii, 
where  he  narrates,  with  much  solemnity  and  circuro' 
stance,  their  ceremonies  in  confirming  a national  com- 
pact. The  Ju$  FeliaU  attracted  the  peculiar  attention 
of  Ancus,  in  whose  time  the  Herald  declared  War  by 
proceeding  to  (he  hostile  territory,  wearing  on  bis  head 
a w reath  of  wool,  and  casting  over  the  frontier  a spear, 
or  a bloody  staff'  burnt  at  one  end.  The  ileraUU  of 
the  Romans  were  incorporated  into  a College.  Some 
auppoee  the  Paler  Patralu*  to  have  been  a kind  of  King 
of  Arms;  but  he  rather  seems  to  have  been  a tempo 
rary  officer,  the  acting  Herald  on  public  occasions.  The 
same  circumstances  which  first  rendered  necessary  the 
office  of  a Herald,  perpetuated  the  appointment  to  the 
time  of  the  early  Tournaments.  Heralds,  in  those  en- 
tertainments, were  aliaolutely  indis))eti8able  for  the 
maintenance  of  order,  the  administration  of  oaths,  and 
the  proclamation  of  the  style  of  the  combatants.  As 
the  armorial  Art  became  cxtensiNc  and  sjatematic,  a 
knowledge  of  its  principles  became  requisite  in  these 
functionaries;  and,  ultimately,  as  the  course  of  events 
would  lead  us  to  expect,  they  atiaiued  an  exclusive 
control  over  that  which  at  first  they  had  rcverenlially 
studied,  and  to  promulgate  uutheiiticully  the  laws  of 
that  system  of  which  they  hod  once  been  the  respectful 
dtsciples. 

The  transition  from  the  ancient  to  the  modem  func* 
lions  of  (he  Herald  w*as  as  insensible  as  that  from 
ancient  to  modern  Heraldry  ; and  nearly  collateral. 
The  Nobility  and  Knights  retained  Heralds  to  proclaim 
their  style,  Ac.  who  soon  became  their  authoritative 
advisers  on  the  subject  of  armorial  distinctions,  which, 
as  they  increased  in  influential  importance,  demanded 
the  especial  attention  of  a professional  claen.  When 
private  individuals  granted  Arms,  Heraldic  advice  was 
indispensable.  Hence  came  too  the  distinction  of 
Pursuivants,  or  Probationers  for  the  Heraldic  office ; 
a distinction  which  still  continues  to  obtain.  But  it  is 
in  the  reign  of  Edward  III.  that  we  find  the  first  posi- 
tive o\idence  of  their  regular  recognition  by  Cioveni- 
ment.  That  Priucecreated  two  Kings  of  Arms,  Surroy 
and  Norroy,  who  look  cogiiixance  of  Heraldic  mutters 


• This  nailing  la  very  uneettaio,  and.  u we  Uunk,  improbable. 


to  the  South  and  North  of  the  Trent  respectively.*  llotnry. 
Richard  II.  laid  the  first  foundation  of  a College  of 
Arms,  by  giving  the  Karl  Marshal  power  to  preside  in  Uie 
Court  of  Chivalry,  and  to  summon  the  Heralds  to  his 
assistance.  The  Heralds  there  appeared  as  advocates, 
having  analogy  to  Barnslers,  as  the  Kings  of  Arnts 
might  be  Raid  to  have  to  Serjeants  at  Law,  and  (he 
PursiiiviintA  to  Law  Students.  The  natiire  of  the  cau.ses 
tried  in  this  Court,  mostly  referring  to  armorial  bearings, 
at  once  settled  and  enriched  the  system.  But  the  first 
regular  Collegiate  Heraldic  Chapter  was  held  at  the 
siege  of  Rouen,  &.  d.  14)20.  From  that  lime  (he  Heralds  (*«Ueg«  of 
berarne  a Corporate  Body,  having  tlieir  statutes  and  ob-  Amu. 
aervances ; atid  it  rcmaineil  only  for  Richard  III.  to 
establish  them  in  a permanent  alHuie  in  London,  and  to 
give  their  institution  the  seal  nf  his  patronage  and 
authority.  They  had  alrearly  l>een  incorporated  in 
France  by  Charles  VI.  a.  o.  I40G. 

Although,  on  acouint  of  their  natnral  utluchmcfit  to 
their  benefactor,  the  Herahls  suffered  in  the  reign  of 
Henry’  VTL,  and  were  expelled  from  tlieir  College,  the 
office  wa.s  not  on  that  account  disrespected;  on  the  con- 
trary, that  Monarch  conslaiitly  retuiiiini  about  him  one 
individual  of  each  Heraldic  Onler.  But  the  Kings  of 
Arms  were  reduced  to  three,  their  present  numl>er. 

Henry  Vm.  augmented  the  revenues  and  privileges  of 
(he  Heralds,  and  during  his  reign  we  find  them  con* 
liiiually  employed  in  public  dutie.s  and  negotiations. 

This  Prince  was  partial  to  Heraldic  honours,  as  iitlle 
C(»stly  to  the  Sovereign,  and.  in  those  days  of  chivalrous 
sentiment,  often  more  satisfactory  to  the  wearer  than 
more  solid  distinctions.  From  this  reign  we  may 
ciurfiy  date  (he  custom  of  lionouruUle  augmentation, 
which,  while  it  has  rendered  the  Art  more  complex, 
has  diminished  its  distinctness  and  peculiarity. 

Heraldic  Visilations  of  Counties,  with  a view  tocol*  HeraMic 
lect  information  with  respect  to  genealogies  and  here-  Vivitotiusii. 
ditary  coat-armour,  had  occasionally  Uikeii  place  from 
the  time  of  Henry  IV.  But  in  1528  a regular  Cum- 
mission  wo-s  granted  fora  general  Visitation  of  the  whole 
Kingdom  ; and  from  (hut  time  till  the  early  part  of  llie 
XVIllih  century,  the  pmctice  was  renewed  every  twenty 
or  thirty  years.  This  circumslanee  had  an  important 
iiifiucuce  ou  Heraldry.  Every  wealthy  person  was 
ashamed  to  have  his  genealogy  reeurdetl  without  ap- 
pendent  coat-armour;  and  those  symbols,  which  had 
formerly  been  the  exclusive  guerdvm  of  knightly 
proweM,  were  now  at  the  purcha.se  of  merchandise  and 
trade.  Hence  were  intnaluced  a number  pf  devices 
unconnected  with  the  Science,  and  not  alway^sirietly 
harmonizing  with  its  spirit,  but  significant  of  tl^^origia 
and  occupation  of  their  wearers.  Yet  there  cun  be  no 
doubt  (hat  much  irregularity  was  hereby  removed ; 
although  the  rules  to  which  ]iractice  was  ordinarily  re- 
called, differed  in  principle  from  those  of  purer 
The  intercourse  also  which  the  European  nations  in 
general  now  began  to  maintain  with  Italy,  and  which 
so  powerfully  ulTected  the  interests  of  Art,  could  not 
be  without  o]>erat4un  on  the  kindred  pursuits  of  Heral- 
dry ; an  operation  which,  however  advantageous  to  the 
grapAte  province  of  (he  study,  was  highly  prejudicial 
to  the  theory,  which  it  adulterated  and  defaced  with 
iiictmgruous  emblems. 

Edward  VI.  reinstated  the  Heralds  in  an  establish* 

* The  whole  Hintory  of  Kings  of  Amu  it  invuiveil  la  imicb  oly 
tcunty  I evini  this  fact  mptctin^lbeo),  which  it  one  of  the  cleanwl, 
hai  bMO  coutrwerted. 
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HtfaUiy.  ment  on  the  site  of  that  which  they  at  present  occupy. 

^ From  that  period,  as  might  have  been  expected,  Heral- 

dry haK  in  England  become  mure  settled  and  scientific; 
authentic  Treatises  have  illnstrate<l,  established,  and 
enriched  the  subject;  and  there  are  no  variations  in  the 
aystem  worth  recording  here.  England,  indeed,  may 
JumIt  claim  the  honour  of  having  maintained  with  the 
greatest  effect  the  purity  and  significancy  of  Heraldry. 
The  control  which  the  College  of  Arms  has  always 
exercised  in  (he  assignation  of  Heraldic  bearings  ha.s 
prevented  tnany  of  the  obstirdities  which  disfigure 
foreigti  coals  of  Arms,  where  Sovereigns,  totally  igno- 
rant of  the  principles  of  the  Art,  and  at  least  virtually 
absolute,  have  obtruded  not  otdy  inconsistent  devices 
on  their  distinguished  subjects,  but  contradictory  rules 
on  the  Science  itself. 

Kiaglof  The  present  Heraldic  establishment  consists  of  three 
Aral*.  Rings  of  Arms,  Oarier,  Clarenceux,  and  A’orroy.  Gar- 
ter is  the  principal  oflicer,  and  is  Herald  of  the  military 
Order  of  that  name,  us  well  as  head  of  the  Heraldic 
College;  Clareueeux  has  succeeded  to  the  office  for- 
merly held  by  Surroy;  and  Norroy  retains  his  ancient 
duties.  The  duties  of  Garter  ore  prindpally  to  grunt 
supporters,  arrange  funerals,  and  to  present  the  Order 
of  the  Garter  to  foreign  Princes.  Tlie  office  of  a Pro- 
viiuHal  King  of  Arms  la  well  described  in  A Ducourte 
of  thf  Duty  and  O^reof  a Herald  of  Amu,  by  Francis 
Thyiine.  Lancaster  Heralil,  which  was  presented  by  him 
to  the  Karl  Murshal  in  1605,  and  which  may  be  ser- 
viceable to  the  reader. 

” It  shall  not  be  unpleasant,  I hope,  unto  your 
Lordship  to  know  what  (he  authority  of  a King  at 
Arms  is  in  Ins  province;  and  for  thut  cause  1 have 
here  set  them  down.  First,  as  nigh  as  he  ran,  he  shall 
take  knowledge,  and  record  the  Arms,  crests,  and  cog- 
nizances, and  ancient  words,  as  also  of  the  time  and 
descent,  or  pedigree  of  every  gentleman  within  his 
rovince  of  what  estate  or  degree  swver  he  be.  Item : 
e shall  enter  into  all  churches,  chB])els,  nratorie.s 
castles,  houses,  or  ancient  buildingfs,  to  take  knowle<)ge 
of  their  foundations  and  of  the  iiohle  estates  btiried  in 
them  ; os  also  of  their  Arms  and  Arms  of  the  places, 
their  heads  and  ancienl  records.  Item  : he  shall  pro- 
hibit any  geutleumii  to  bear  the  Arms  of  any  other,  or 
such  09  be  not  true  armory ; and  as  he  ought  acconl- 
ing  to  (he  Law  of  Arms,  he  shall  prohibit  any  merchatit 
or  any  other,  to  put  their  names,  marks,  or  devices,  in 
escutcheons  or  shields,  which  belong  and  only  appertain 
to  gentlemen  bearing  Arms,  and  to  none  other.  Item  : 
he  shall  make  diligent  search  if  any  l»ear  Arms  without 
authority  nr  good  right,  and  finding  such,  although 
they  be  tnie  blazon,  he  shall  prohibit  (hem.  The  sai<l 
King  of  Arms  in  his  province  hath  full  power  and 
authority  by  the  King's  grant  to  give  confirmation  to 
all  noblemen  and  gentlemen  ignorant  of  their  Arms, 
for  the  which  he  ought  to  have  the  fee  belonging 
thereto.  He  hath  authority  to  give  Arms  and  crests  to 
persons  of  ability,  deserv  Ing  of  the  PrincT  and  Common- 
wealth, by  reason  of  office,  authority,  wisdom,  learning, 
good-manners,  and  sober  government.  They  to  have 
such  grants  by  patent  under  the  seal  of  the  Office  of  the 
King  at  Aruis,  and  to  pay  therefore  the  fees  accu.v 
tomed.  Item:  no  gentleman  or  other  may  erect,  or 
set  up  in  any  church,  at  funerals,  either  banners,  stan- 
dards, coats  of  Arms,  helms,  cresU,  swords,  or  any  other 
hatchment,  without  the  license  of  the  said  Kung  at 
Arms  of  the  province,  or  by  ullowunoe  or  permiasiou  of 


his  Marshal,  or  deputy ; because  the  Arms  of  the  noble  Nafioiul 
estate  deceased,  the  day  of  his  death,  the  place  of  his  Heraldry, 
burial,  his  marriage  and  issues,  ought  to  be  taken  and 
recorded  in  the  Office  of  that  King." 

The  Heralds  are  six  in  number,  and  are  styled  Umldt. 
fFindtor,  Chatter,  iMncaxter,  Sofrurtet,  York,  and  AicA- 
itioad.  Their  duty  Is  to  preserve  the  national  Heraldic 
records,  to  proclaim  Peace  and  War,  and  the  accession 
of  Kings,  and  to  attend  at  Court  on  State  occasions. 

With  the  Kings  of  Arms,  they  form  the  Collegiate 
Chapter.  The  Punmivanls  are  a kind  of  pupils  or  Punmneu 
prohationem,  who  afterwards  succeed  to  the  higher 
offices.  They  are  in  number  four,  and  are  styled  Port 
cut/i».  Rouge  Dragon,  Blue  Mantie,  and  Rovge  Croix. 

The  adoption  of  Crests  into  modem  Heraldry  is  Mudrm 
generally  referred  to  the  close  of  the  XIITth  century. 

This  reference  is  principally  made  on  the  authority  of 
our  Royal  seals.  Rut  the  matter  is  very  uncertain,  and. 
judging  from  analogy,  it  would  seem  more  probable 
that  the  Crest  had  sliared  the  fate  of  the  shield,  and 
descended  uiiintemiptedly.  Badges,  or  Devices,  are  ar 

the  legitimate  descendants  of  the  ancicut  Heraldry,  or  l>evic(fx 
rather  they  are  the  ancient  system  itself,  proceeding 
collaterally  with,  but  independently  of,  the  other. 

Almost  every  Prince  or  Ri»tbI  family  in  Europe  has 
owned  a distingtiished  Badge;  nor  has  the  practi(*e 
been  unknown  in  illustrious  private  families.  This 
Badge  has  probably  given  rise  to  (he  use  of  supporters. 

On  the  Northern  frontof  Westminster  Hall  we  find  the  Support. « 
Arms  of  Richord  II.  resting  on  his  weU-known  cog- 
nizance, the  White  Hurt;  und  in  a window  of  St. 

Olave’s  Church,  Old  Jewry,  London,  the  wime  Prince’s 
escutcheon  U iupported  by  two  of  these  animals.  There 
is,  however,  much  probability  in  the  conjecture  (bat 
these  fanciful  additions  were  borrowed  from  the  gro- 
tesque cttttumes  worn  by  the  Pages  who  carried,  at 
Toumamenls,  the  shiekis  or  banners  of  their  Knights, 
and  who  were  often  habited  in  the  skins  of  beasts,  or 
in  the  guise  of  mythological  and  fictitious  monsters. 

Supporters  can  only  be  used  as  hereditary  devices, 
by  Pqers  of  the  realm,  unleoa  especially  granted  by 
the  Sovereign.  Otherwise  they  can  only  be  enjoyed 
by  Knights  of  the  several  Oilers,  or  by  proxies  to 
Princes  of  the  Blood  royal  at  installations,  &c.  Mol-  Mo(tvv«. 
toes  are  by  some  authors  supposed  to  be  derived 
from  the  cry  ttarma  of  the  Normans,  or  UM$errt  of  the 
Romans.  We  have  already  seen,  however,  tliat  they 
were  actually  in  use  among  the  early  Greeks.  Gene* 
rally  speaking,  they  were  interpretera  of  the  bearers 
Device.  Thus  the  Motto  of  Capaneus,  before  noticed, 
wdKtw,  is  an  explanation  of  the  torchbearer  on 
his  shield.  And  in  modem  examples,  the  Pole  star  of 
Montmorertcy  is  explained  to  be  an  emblem  of  con- 
stancy, by  the  Motto  «vXavot;  and  the  eagles  in  the 
arms  of  Rodney  are  symbols  of  undegenerating  N(v 
bility,  as  we  learn  from  the  Motto,  Non  genenmi  aquiliB 
cofirmAaf.  Some  Mottoes  allude  rather  to  the  name 
than  to  the  escutcheon,  aa  that  of  Bellasis,  Bonne  et 
belU  amez ; of  Venion,  Vet  non  aemper  viret,  Ac.  Sen- 
tences of  ^is  kind  are  by  some  authors  called  rather 
Impretaee  than  Mottoes,  but  the  distinction  appears 
idle.  Some  Mottoes  are,  most  probably,  war-cries  in 
the  strictest  sense. 

II.  National  Heraldry. 

National  Heraldry,  or  the  adoption  of  distiuctivc 
emblems  by  Civil  conuuunitiets  is  of  very  remote  anti- 
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UrrmUrf.  quity.  The  necc^ity  of  some  distinf^iiKliinj^  ensi^  in 
war  appears  lo  have  sug:pesteil  the  use  of  these  syn»- 
boln.  by  which  the  valour,  policy,  or  tutelary  divinity  of 
a State  were  in  turn  typified.  The  (foat.  which  is  made 
bv  Daniel*  the  emblem  of  the  Macedonian  Empire, 
was,  it  appears,  the  sif^n  depicted  on  the  Standard  of 
that  people,  or,  a-s  we  should  now  speak,  the  Arms  of 
Macedonia.  Juslin.theabbreviator  ofTropis  Pom|)eius, 
inform'!  us  that  Carenus,  founder  of  the  Enipire  of 
Macedoii,  when  heaitatiiiff  where  to  build  his  city,  was 
coiniimnded  by  an  Oracle  to  observe  the  track  of  w»me 
floats  :f  and  in  commemoration  of  that  eircumstan«>, 
he  adopted  the  ifoal  as  the  Device  of  hi*  new  neltle- 
mcnt.  The  ancient  Standard  of  Persia  was,  as  we 
learn  from  Xenophon,  nnea§cle  displayed  on  a shield,  | 
Whether  the  Device  were  wrulptur^  in  relief  on  the 
shield  after  the  Herahlic  fashion,  or  represented  a* 
standing  upon  it,  is  nut  quite  clear.  This  eo|cle  wo* 
the  Royal  Badpe  of  Persia  ft'om  the  time  of  Cyrus  the 
Great§  to  that  of  Arlaxrnea  Dou^maiiua;  |)erhape 
ion^r.  An  ea^le  was  also  the  Arm*  (if  we  may  so 
speak)  of  Rome.  Tlie  owl,  the  bird  consecrated  to 
Minerva,  tutelary  Goddess  of  Athens,  was  the  adopted 
emblem  of  that  State,  and  appears  on  the  Athenian 
coins  and  medals.  Corinth  bore  a Pegasus;  Tyre,  a 
palm  tree;  Antioch,  a ram  aud  a star;  Nicomedia,  a 
trireme  and  two  turrets;  Chios,  a Sphinx.  Further 
enumeration  is  unnecessary.  But  the  iiniveraul  pre* 
valence  of  National  Heraldry  is  evident  from  this 
ctreiiinstance,  that  the  Turk*  and  Persians,  who  have 
no  personal  Heraldry,  a*  the  Art  is  at  ]>resent  uiAier- 
stood,  poseess  what  may  be  must  strictly  lermeil  Na- 
tioiml  Arm* : those  of  the  Turkish  Empire  being,  in 
terms  of  nnidern  blazonry  , azure,  an  increscent  ar^mtf 
and  those  of  Persia,  argent,  a sun  orient,  proper,  behind 
alion  couchant,  or.  But  the  flags  of  these  nations  differ ; 
for  (he  Turkish  flag  is  vert,  three  increscent*  argent, 
and  the  Persian,  or,  three  decrescent*  argent.  The 
cre^ni  has  been  probably  derived  to  the  Turks  from 
their  Scythian  ancestor*;  but  the  andent  bearing 
of  By7.anlium  was  a crescent  Many  are  of  opinion 
that  the  lunaite  pelta,  ascribed  by  Virgil||  to  the  Aina* 
zons,  were  charged  with  crescents  ; but  it  i«  very  pos- 
sible they  were  rather  made  in  that  form. 

We  may  have  appeared  to  some  readers  to  have 
traiisgrcss4^  the  laws  of  just  arrangement,  in  employ- 
ing terms  of  Art  without  a previous  defmitioii  of  them. 
But.  a*  the  History  of  our  subject  seems  entitled  to 
consideration  before  we  enter  on  its  detail  and  appli- 
catinn,  we  arc  sometimes  compelieti  to  forestal  ii>- 
formauon  which  the  reader,  it  he  docs  not  already 
possess  it,  must  seek  under  our  dehnitions. 

Hiatoryof  The  Ami.s  of  France  are  undoubtedly  of  great  anti- 
(hs  Anns  of  quity.  We  have  seen  what  evidence  there  is  for  their 
France,  existence  during  the  Merovingian  and  (.arlovingian  dy- 
nasties. They  were,  certainly,  the  same  Device  tlirice 
repeated;  although  what  that  I>evice  originally  was, 
cannot  be  determined.  The  discordunce  of  opinions 
on  this  subject,  however,  is  evidence  of  the  early  use  of 
these  .\rms.  And  this  belief  derives  confirmation  from 


• Dan.  ch.  viii  vet  5. 
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a similar  discordance  on  the  subject  of  their  eolovr*;  a Xahonal 
circumstance,  we  know,  indifferent  in  ancient  Heraldry,  Hwsldry. 
but  in  morlern  integral  and  essential.  PaulDS  Emilius 
blazons  the  Arms  of  France,  argent,  three  diadems. 
gule*  ;*  **  others  say  they  bear  three  toads  table  in  a 
field  reW  ;”f  which,  if  ever  they  did,  it  must  have  been 
before  the  existence  of  the  present  rules;  as  this  would 
now  be  false  Heraldry,  for  reasons  which  wrill  be  here- 
after specified.  M.  de  Foncemagne,  in  a Treatise  on 
this  subject  in  the  Memcire*  d*  ri^oad^ie  de*  Tntcrip^ 
iion*,  vol.  XX.  cites,  beside  the  above  opinions,  othW 
testimonies,  res]>ectively  staling  that  the  Arms  of  France 
were  crescents,  water-flags,  bcCT,  lilies,  and  spear-heads. 

The yifur-de-ly*  became  the  settled  Arms  of  France  in 
the  reign  of  Louis  VII.:  it  is  said  that  they  are  (he 
flowers  which  grow  on  the  side*  of  the  river  Lys, 

(/ru  ptrudacorut,  IJnn.)  which  separated  Artois  and 
France  from  Flanders  after  the  marriage  of  Philip 
Augustus  with  Isabella  of  liiiinault.  But  it  is  some- 
vkhai  curious  that  when  the  nature  of  the  device*  be- 
came determinate,  their  number,  which  had  ever  been 
coii.siant,  became  indefinite.  In  the  reign  of  our 
Richunl  II.,  however,  we  find  them  borne  generally, 
azure,  three  fleurs-<le-lys,  or,  a change  effected  by 
('baric*  V].,  but  not  always  attended  to  subsequently. 

There  is  an  ingenious  argument  u.sikI  to  prove  the 
jUiir-de-ty*  a lily,  whkh  may  find  credit  with  such  as 
arc  not  suflideutly  incredulous  to  disl>elieve  (he  Salic 
constitutions.  The  motto  of  France  ts  laborant 

neque  nent;  in  allusion,  of  course,  to  lilies;  which 
lilies,  of  covrte  alao,  must  have  been  adopted  to  typify 
the  impossibility  of  female  sway  in  Fram'd 

The  Arnts  of  Mecklenburg  claim  even  an  earlier 
origin,  ami,  considering  the  undoubted  use  of  Devices  of 
this  kind  by  ancient  8lates,  and  the  similar  original  of 
many,  the  legend  concerning  them  is  not  improbable. 

We  are  told  that  ArtvTius,  King  of  the  Heruli,  having 
started  as  a soldier  of  fortune  under  Alexander  of 
Macedon,  sailed  in  a ship  bearing  for  its  device,  or 
sign,  a bull's  head;  and  that,  ultimately,  settling  in 
the  Stales  of  Mecklenburg,  he  assumed  this  as  his  cog- 
nizance. Hence  (lie  Arms  of  Mecklenburg  are  at  pre- 
sent, or,  a bull's  head  gardant,  table,  horned  and  ringed 
through  the  nose  argent,  and  ducally  crowned  ga/rv. 

We  may  observe,  that  these  are  also  the  Arms  of  Ros- 
tock, except  that  the  bull  is  not  gardant. 

A like  traditional  legend  obtains  concerning  (he  C^wny 
Arms  of  Russia,  Germany,  and  Poland,  the  last  now  Palswl, 
lost,  the  second  merged  in  those  of  Austria.  It  is 
wiid  (hat  the  eagles  taken  from  the  three  legions  of 
Varus  destroyed  by  the  Germans,  fell  respectively  into 
(he  hands  of  the  native  Germans  and  their  Sarmatian 
and  Sclavoniuu  auxiliaries;  which  nations, acconlingly, 
adopted  each  of  them  an  eagle  for  their  ensign,  t 

The  Arms  of  England  reach  Iwyoiid  any  assignable  Kui;bj>d. 
date  after  the  conversion  of  the  Saxons.  Each  Hep- 
tarchy is  suppiMied  to  have  had  its  peculiar  ensign ; but 
the  most  preralcnt  was  a crosa,  used  probably  in  com- 
memoration of  their  conversion.  To  this  crosa,  Edgar 

* Gwi]|tm,  ch.  i. 

f AtJ. 

{ Cus)«it^a*«  veniun  of  (he  story  KKnewhat  djfltn.  Tret  ie- 
gi»ne*  o6tru»etUir,  tiams,  el  a^mihe  dn«  a Oerm»mt  rafUt, 
b*die  pouidemuM.  San  <-mim  Ifieefu  eU  ofiri/t.  fwoif 

rrrriij  / teg  moiW.  fuarwiit  iJfera  a/lemm  rep(Utn$  tt/tt 

oAtegil.  Tertiitm  tijmiJIrr  /rytomt  til.  ytUudeque  dememi, 

ne  ■*  Aut/iVm  matutt  enurri,  jtAofnt  IIL  kabertmn*  uqttUaa  tn 
tMMiyiA**  tmperii,  Vtt.AvgnU 
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IleriUrj*.  Jg  to  have  added  four  martlcls,  and  Edward  the 
ConfeHiMir  one.  Tlie  Arms  were  blazoned  in  the  time 
of  Richard  II.,  (who  impaled  them  with  the  then  re< 
ceiveil  Artiw  of  En^irlmid.)  azure,  a cross yfory,  lietwrcn 
five  martieta,  or.  These  Arms  were  never  used  by  tlie 
Norman  Princes,  and  rarely  by  suceeetliiijir  Soverei|^K, 
never  without  the  Arms  of  Normandy,  which  were  now 
become  (hone  of  England.  Yet  they  were  not  allowed 
to  be  borne  by  a subject ; witness  the  Trials  of  Thomas 
Ibike  of  Norfolk,  and  his  son  Henry  Earl  of  Surrey, 
in  the  reig^n  of  Henry  VIII.,  for  HighTreasion,  where  a 
principal  part  of  the  accusation  wa.s  the  a.s.sumption  of 
the^  Arms. 

The  lion  and  ihecrofw  are  very  prevalent  in  National 
Heraldry,  and  this  interesting  portion  of  Heraldic 
History  will  derive  coasiilerable  light  from  the  expla- 
nation of  those  sy  mbols.  The  former  was  naturally 
adopteil  in  a rude  state  of  Society,  where  courage  ami 
miUtary  superiority  are  always  the  first,  if  not  the  only, 
virtues.  The  latter  a.s  uulundly  Itecame  the  favourite 
Device  of  those  nations  who  had  been  recently  con- 
verteil  to  Christianity  or  hud  distinguished  themselves 
in  the  Holy  wars.  Constantine  f»et  the  example  by 
mingling  his  laharum  with  (he  eagles  of  Julius  and 
Augustus.  The  fanciful  varieties,  both  in  number  and 
position,  which  we  find  in  these  emblems,  are  to  be 
allrihuted  to  the  necesmty  of  international  distinctions. 
And  tile  same  may  be  said  of  colour,  w hen  this  circum- 
sianee  came  to  hold  an  essential  nlfiec  in  the  shield. 
When,  in  the  ('nisadcs,  tlie  armies  of  whole  natkm.s 
Imre  the  it  wa.s  necessary  to  dbtingnbJi  them  by 
some  variation  of  tbrm  nr  colour,  and  this,  we  know,  did 
accordingly  bike  place.  This  remark  on  Ikms  and 
crosses  will  explain  the  origin  of  many  national  ,\rms 
without  fiirther  <d»servatioii  ; as  those  of  Soollund,* 
of  Normandy,  afterwards  adopted  for  England,  of 
the  late  Republic  of  Venice,  of  tlic  Republic  of  Geneva, 
of  Denmark,  of  Norway,  of  Sardinia,  licsidcs  a variety 
o4'  inferior  States.  Crowns  and  swords,  for  a similar 
reason,  would  naturally  be  favourite  emblems,  a.s  the 
ensigns  of  power  and  force;  and  their  positions,  num- 
bers, and  n^ours  would  be  affected  by  tlie  same.dreum- 
stand's  as  other  devices.  Hence  we  may  explain  the 
Arms  of' Sweden, of  Saxony,  and  Kveral  others.  It  is 
curious  that  all  these  emblems  (with  Uic  very  natural 
exception  of  Uic  sword)  are  to  be  found  in  the  .Anns  of 
the  C’niversities  of  Cambridge  and  Oxford.  The  cross, 
(ios|M‘1.and  lioits  tn  the  fiirmer  are  sigiiifknnt  of  Inildly 
contending  for  the  Faith  ; the  crowns  and  IVulter  in  the 
latter  have  a like  allusion  to  (he  supremacy  of  Religion. 

IrcUoiL  Three  prineijial  Drrier*  have  lK>en  assigned  lor  Ire- 
land; all,  doubtleiw.  of  high  antiquity.  A harp,  a 
shamrock,  and  a hart  iasuant  from  a ciuiile.  Tlie  first 
of  these  has  been  retained  as  the  Arms,  tlic  last  is  tiome- 
times  used  tm  the  crest.  The  second  appears  in  the 
Badges  of  the  Order  of  St.  Patrick.  The  adaption  of 
the  two  former  may  be  easily  explained  frwn  national 
characicristics ; the  latlcf  b not  so  easily  accounted  for. 
Other  Arms  have  been  OMsigned  for  Ireland  ; for  which 


* The  flory  is  nid  hi  have  been  added  tothe  Arms  oT5<>cu(. 

land  hy  ('harlrmA^tr.  oe  the  occmioq  nf  hts  League  with  ,Aeh»ius. 
The  siSTtimmi  aymbdised  by  this  additiim  was  that  the  Ulmi  of 
Kranrc  shouhl  always  prutect  the  liim  of  Sei^laad.  It  is  unneces- 
ury  ta  tiuni  mirt'A  un  the  exact  dei^ree  of  eredibULty  which  Iwluagi 
to  this  storj';  but  it  affords  ao  bod  idea  of  the  signitvctnce  uf 
Heraldic  embleias. 

VOL.  T. 


.see  a very  comprehensive  note  in  Willoment’s  Jirgai  Blaioury. 

//ero/r/ry,  p,  81 . 

Natimial  Arms  are,  in  some  instances,  like  personal,  Lwa.t’aa- 
expressions  of  a name.  Tlius  the  lioiis  of  L^m  ami 
the  cwsilrs  of  Castile  are  evidently  mere  lectured  words. 

Hut  (he  Arms  of  the  United  I*ro\inces  are.  perhapa,  the 
most  eloi|ucnt  of  all,  wherein  a 1km  gnvH|rf  in  liia  puw 
seven  arrows.  The  allusion  is  too  obvious  and  beautiful 
to  need  explanation. 

111.  A rms  of  Bodies  Corporate. 

Tlie  origin  mid  history  of  Utc  Amisof  Btxiics  Cor- 
porate v'ery  much  resemble  those  of  nations,  as  imtiuiis 
are  only  larger  Societies.  Crouses,  Ikms,  swords,  and 
crowns  abound  in  all.  Some  represent  the  character  of 
(he  Stioely,  as  thmc  of  Guilds  and  Com|Kinies.  Some 
(he  local  sihiation,  a.s  those  nf  Cities ; wme  have  an 
affinity  with  the  name ; and  some  arc  lumminible  grants. 

The  dafi^r  in  the  Arms  of  the  City  of  I.K>ndon  w of  Uie 
latter  nature,  being  added  in  honour  of  Sir  William  of 
W'alworth,  Lord  .Mayor,  who  killed  the  rebel  Tyler. 

The  Arms  of  the  tlnque  Ports  afford  a curious  combina- 
tion ; lions  tcrniiimting  in  shi}v< ; thus  uniting  a favour- 
ite with  a significant  device,  and  implying,  apparently, 
that  tlie  strength  of  that  confederacy  is  in  its  shipping. 

Prinripia  of  the  System. 

Such  is  the  History  of  that  curious  ami  interesting 
theory,  the  present  refined  principles  of  which  we  pro- 
ceed (u  deliver.  These  may  t>e  divided  into  1.  Blazonry, 
and  II.  3farihalling. 

I.  B/asonry  is  tlie  art  of  expressing  in  due  and  sig  l.BI«*o»ry. 
nificani  language,  a coat  of  Arms,  so  that  its  colours  and 
forms  may  be  a.s  obvious  in  description  as  in  actual 
delineation. 

Although  (he  terms  **  coat  of  Arms/*  and  “ coerf 
armour,'*  are  couinKnily  appUe<l  by  Heralds  to  personal 
and  family  Devices,  from  the  circumstance  of  these  being 
embroidered  on  Uie  surcoat,  or  covering  tff  the  armour, 
yet  as  tlie  same  were  also  depicteil  on  the  shield,  on 
which  they  could  be  more  evidently  exhibited,  Uie  shield 
has  always  been  selected  as  the  most  convenient  vehicle 
of  Uie  -Arms ; and  the  form  of  the  shield  usually  adopted 
is  a modification  of  that  which  was  used  by  the  N*or- 
mans.  Fig.  I is  the  true  Norman  shield ; the  others  are 
the  nuxlificalion  of  which  we  s{)cak,  ordinarily  in  use  in 
the  times  of  the  Lanca-ster  and  York  dynasties,  and 
more  convenient,  on  the  score  of  amplitude,  for  the  exhi- 
bition of  Arms.  Every  shield  haa  its  distinguishing  Poi,»t.  of 
points ; and  as  the  sliicld  never  varies  so  considerably  as  ibe  »bwii 
to  render  their  posilkuis  iiiqairtanlly  ilifferent,  fig.  1 
will  afford  a clear  notion  o4*  the  Uietiry  “ In  the  en- 
thusiastic -Ages  of  Chivalry,  every  object  w hich  related  to 
the  profession  of  arms  was  exaltetl  and  dignified.  Tlie 
armour  was  so  closely  united  with  the  body,  that  it 
seemed  to  make  a part  of  it;  and  an  insult  offeretl  to  it 
would  have  been  resenlcil  with  a.s  much  warmth  of 
revenge  as  if  the  warrior  himself  had  been  treacherously 
wounded.  Hence  it  arose  that  the  shield  was  consi- 
dered as  Uio  man  himself;  and  its  parts  were  deno- 
minated acx.-ortUngly.”*  Thus  the  side  towards  the  left 
hand  is  called  the  de-Tfcr side,  and  that  towards  the  right 
hand  the  sinu/er  side.  The  upper  part  is  called  Uie 
chief  (chef,  head.)  The  points  in  the  chief  are  A,  drr* 

* Earfc.  Lamd.  Ait.  Hrrattlrj, 
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lU’raUry.  Ur  chifj  ; middle  <Airf ; tinitier  chief ; D is  Uie 
■ — honour  point,  w])r««»eiitinff  the  brcftift  by  its  highcH  chi- 
valrous virtue  ; K i«  called  the  frm  point,  the 

stnUfHit  line  which  joins  the  middle  chief  and  extremity  uf 
the  ^ield.  It  U so  called  fn»m  the  fr**,  which  it  also 
bisects,  and  which  represents  the  scarf  or  bell  {fairrid) 
worn  round  the  middle;  F is  the  nombril  (navel) 
point}  G,  the  dexter  base  ; H,  Uic  middle  basei  and  1, 
Uic  sinister  base. 

FieM.  Having  determined  the  points  of  the  cscutdieun,  the 

shidcnl’s  neit  care  is  to  determine  the  Jirid,  by  which 
name  Heralds  designate  the  tincture  or  combination  of 
tinctures  forming  the  ground  on  which  Uic  Device  is  deli- 
neated. These  are  of  three  descriptions,  metals,  cufovirt, 
and  furs.  They  arc  all  equally  exprewed  by  colours 
in  painting ; but  in  engraving  and  sculpture,  an  in- 
gcniims  mode  of  distinguishing  them  whs  invented  by 
Silvestro  di  Santa  Petra,  an  author  of  the  XVIlih  cen- 
tury, by  die  position  of  lines,  which  is  now  universally 
adopted* 

Metals.  Fig.  2 eihibite  the  metaU.  That  on  the  dexter  side 
Or.  h Or,  (Fr.  or,)  gtdd.  It  is  represented  in  adouring 

by  liquid  gold,  gamboge,  chrome,  or  king’s  yellow; 
shading,  burnt  sienna : iu  engraving  by  a sprinkling  of 
equidistant  dots.  Or  alone  is  said  to  have  been  for- 
merly the  Arms  of  Arragon.  Tliat  on  the  dexter  side  is 
Ar^at.  argent,  (Fr.  argent,  silver,)  expressed  in  colouring  by  a 
white,  and  in  engraving  and  sculpture  by  a plain  surface. 
Sha<ling,  Indian  ink  or  lamp  black. 
t'ukKirs-  Fig.  3 is  an  escutcheon  containing  the  colours.  Du 
Catige  is  of  opinion,  that  all  the  tinctures  were  originally 
furs;*  and  Uiough  this  belief  has  met  with  little  coun- 
tenance from  modern  Heralds,  much  may  be  said  in 
its  farour.  From  what  has  been  dted  from  Tacitus,  it 
appears  that  the  Northern  warriors  used  garments  of 
fur;  and  the  surcout  ofWn  supplied  a field  to  the 
escutcheon.  Besides,  those  shields  which  were  nut 
compoeed  of  metal  were  generally  covered  with  skins; 
and  even  those  which  were  so,  had,  not  uiifrequently,  a 
guarding  of  the  sanve  material.  In  our  enumeration, 
therefore,  uf  tlie  tinctures  we  should  deem  it  unjust  to 
the  question  to  supi^'ess  what  may  be  advanced  in 
support  of  this  opinion. 

Giilva  No.  1 is  gules,  red,  expreeaed  in  colouring  by  ver- 

milion; shading,  lake;  in  engraving  by  vertical  liuca. 
It  is  generally  derived  from  the  I'rench  gueule,  tiie 
mouth  of  an  aninml.  But  Du  Cange  assigns  a much 
more  probable  etymology.  He  quotes  from  Sit.  Ber- 
nard {Ep.  42.)  the  following  passage,  Horreanl  et 
murium  rubricatas  pelUcuias,  ^osGulas  tx>can<,  iNani- 
bus  circumdare  sacratis.  And  Brunon,  a still  earlier 
writer,  thus  mentions  these  sorts  of  fura  in  his  Ihstory 
of  (Ju  If  ar  of  Saronic  . i Unus  exiliis  cujusdamnobitu 
crusinam  gulis  omatam  quasi  furiim  pracidit.  Cru- 


* First  Dneeriatioa  oo  JuiavUle’s  Ckrwutie. 

t Htt.  UrnMfi.  fWArr,  tan.  L p.  136w 


sina  is  a Saxon  word  fur  a fur  dress.  Sumner,  in  his  BUsonry. 
(jltmary,  gives  Crusene,  tunica  e ferinis  prllibus.  Le 
Retrlus  dc  .Molicus,  in  ius  MS.  Paternoster,  has  these 
lines : 

Hamckrt,  nantraur,  cioftpet  fixin4«a, 

1)*  !Svirhmr»  engvukxro. 

From  these  authorities  the  derivation  of  the  word  gules 
is  tolerably  dear  ; and  scarcely  less  clear  » it  that  the 
gui(*s  WHS  originally  a lur.  According  to  Gwillim, 

Knmenius  de  la  Bred,  a Knight  who  acconipauied 
Kdwartl  I.  in  hb  Scottish  expedition,  lure  this  colour 
alone  as  hia  Arms. 

No.  2 is  axure,  sky  blue,  from  the  Freivdi  ozur,  Atuie. 
represented  in  colours  by  verditer,  smalt,  or  ultramarine ; 
shading,  indigo ; and  in  engraving  by  Imrizuntal  hues. 

No.  3 is  sable,  black,  expreawd  in  colouring  by  lamp  SsbW. 
or  ivory  black;  shading,  same  witli  gum;  and  in  en- 
graving by  vertical  and  liorixontnl  lines.  It  b com- 
monly derived  from  the  French  sable,  gravel ; but  the 
inapplicability  of  the  derivation  has  h^n  evident  to 
th<iae  who  have  made  and  approved  it  It  seem.s 
almost  obvious  that  this  lindure  was  originally  the 
fur  of  the  sable.  And  to  this  clfect  is  the  express  tes- 
timony of  Spelman.  {Atpilog.  p.  76.)  Sttjtenumero 
peiUs  qu<rdam  quibus  alias  ad  hoiiorem  et  iVtsignui  in- 
duehanlur  proerres,  culorcm  dypeis  submiMistrant,  ar- 
me//inorum  ei  xcitclliiiurura. 

No.  4 is  cert,  green,  (Fr.  wrd,  anciently  wr/,)  Vert. 
expressed  in  colouring  by  a mixture  of  virditer  aud 
gaming;  shading,  gamboge  and  indigo;  aud  in  en- 
graving by  diagonal  lines  from  the  dexter  to  Uic unister 
side  of  the  escutcheon. 

No.  5 is  purpure,  from  the  French  pourpre,  purple,  Pur^'ur?. 
expresse<l  in  colouring  by  royal  purple;  shading, 
same  with  gum;  and  in  engraving  by  diagonal  lines 
from  the  sinister  to  the  dexter  side  of  the  escutcheon. 

This  colour  so  seldom  enters  coals  that  some  Heralds 
have  denied  it  a place  among  the  Heraldic  tindures. 

This  circumstnuce  Du  Cange  attributes  to  its  derivation 
from  a fur  called  pourpre,  of  a coarse  and  humble  kind, 
and  iseldom  worn  by  Kniglits  or  distinguished  persons. 

No.  6 is  murry,  or  tanguine,  a colour  scarcely  ever  Stonuiot. 
used  in  England,  but  occasionally  met  with  in  foreign 
Arms,  and  by  some  ascribcfl  to  the  Arms  of  Wale*.  It 
is  a dark  red.  expre»wd  in  engraving  by  opposite  dia- 
gonal lines,  and  is  reckoned  one  of  the  stainand  or 
dishonourable  colours;  aiiisalso 

No.  7,  tenny,  tawny,  or  brush,  a colour  compounded  Teaoy. 
of  red  and  yellow,  and  exprestwd  in  engraving  by  dia- 
gonal and  horizontal  lines. 

These  are  the  usual  terms  of  the  Heraldic  colours. 

But  invention,  whidi  is  the  v'ery  e<«enoe  of  this  theory, 
ha.s  not  limited  itself  to  these.  The  annexed  Table, 
borrowetl  from  the  very  valuable  E^ssay  on  this  subject 
in  the  Encyclopedia  Londinensis,  is  a comprehensive 
view  of  the  various  denominations  by  which  the 
Heraldic  colours  have  been  bUxoned. 
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None  of  these  are  in  any  credit  except  the  Planets 
and  Jewels;  (he  former  heing^  attributed  to  the  coal- 
armour  of  Princes,  the  latter  to  that  of  the  Nobility. 
But  even  this  practice  is  by  no  means  sfeneral,  and  is 
not  sanctioned  by  Uie  adoption  of  the  College  of  Arms. 
■In  the  coala  of  traitors  or  defamed  {lersonH,  it  ts  usual  to 
blazon  by  the  natural  metals  and  colours,  as  gold, 
silver,  ret{,  &c. 

r»r«.  Figures  4 and  b contain  the  furs.  No.  1 is  rrmine. 

Enjuac.  It  represents  the  skin  of  that  animal,  (3/w  Armeniut,) 
which  is  perfectly  while, ” spotted  with  tails  of  the  same 
creature,  which  are  black.  The  ermine  is  a hir  of  great 
dignity,  Wing  generully  used  in  the  roljes  of  Royalty 
ami  Nobility.  Its  beauty  and  rarity  have  pnxnired  it 
high  estimation;  and  some  writers  consider  it  an  em- 
blem of  purity,  the  ermine  being  reported  to  prefer 
death  to  soiling  its  delicate  fur.  Each  row  of  B|K>ts  is 
Heraldically  termed  a timber,  and  tlie  lower  parts  of 
spots  arc  termed  m»acAe/or».  Ennine  alone  is  the  coat- 
armour  of  the  Dukedom  of  Brittany. 

Enmo«.  2 ia  calleil  emunes.  It  ts  the  invenaon  of 

ermine.  Iltne  the  fur  its  black  sjsrtted  with  white. 
The  exact  application  of  the  word  is  uot  clear. 

Psaa.  3 pran.  It  resembles  the  last,  except  that  for 

while  we  have  gold.  The  word  is  perhaps  derived 
from  the  French  jtaon,  a Peacock,  the  glitter  of  whose 
plumage  it  somewhat  reaembles. 

ErmiaoM.  No.  4 is  erminoM.  It  is  Uie  same  as  the  ennine. 

except  that  the  white  is  exchanged  for  gold.  It  signi- 
fies erminelike,  a character  which  it  aptly  sustains. 

No.  5 is  ewir.  It  is  always  white  and  blue,  unless 
otherwise  specified  in  blazon.  The  pattern,  somewhat 
re.*«enibliiig  wine  glasses,  has  led  some  etymnlogiats  to 
derive  the  term  from  the  French  verre;  hut  It  is  much 
more  probably  derivetl  from  the  Latin  variu».  It  is 
suppuMd  to  represent  the  skin  of  a small  spotted  stjutr- 
rel.  V'air  of  gold  aiKl  blue  is  the  coat  ormour  erf*  the 

* We  cay  while,  black,  not  argemf,  uNr,  Ac.,  (u  wu  ubtenra 
to  Itave  been  dune  by  wine  anprafeil  wntrn ; fur  we  are  now  dic- 
cumiti};  (he  cubyect  of  furc,  wtiich  cauout  Ite  cunipcmnl  of  nietala  or 
eolotirs.  Kvea  OwilliiD,  who  haa  occacionally  fallen  into  thii 
unheraUllike  (>rae(iee,  haa  hiinarif  coodernned  it,  ■peaking  of  tbe 
while  lining  of  mantUng*  : — ‘'Being  a dMibtiug,  it  in  no  oSetice. 
aaith  (thr^iDC  de  PU,  to  cnll  it  whnt*,  breauae  tbervia  it  ia  to  b« 
understood  oosly  w s furre  of  tkio.''  cap-iv.  mc.  k 


French  family  of  De  Rochfort,  and  vair  of  ermine  and 
ntl  is  that  of  the  Greslics  of  Derby  shire.  A large  kind  Beffroy. 
of  i’atr  is  by  some  Hcraids  called  bfffrcy,  and  the  ^mily 
of  Baufiremont  bears  hefliruy  gold  and  red.  When  the  Couttler' 
cups  are  set  point  to  point,  as  in  No.  8,  the  bearing  is  vsir. 
called  Counler-vexir. 

No.  6 represents  a fur  to  which  many  names  have  Petency. 
been  given,  vairy  evppy^  vairy  tasiry,  mrirt,  potent- 
counterpotail,  and  p^ncy,  Vairy  appears  to  be  de- 
rived through  varic  from  variatm,  as  vair  from  variut. 

Cuppy  and  tajory  are  from  the  French  coixfN*  and  taue, 
each  word  signifying  a aip,  which  the  pattern  very  slen- 
derly imitates.  The  original  of  meirc  is  not  so  plain. 

Potent  is  the  old  name  fur  a crutch,  ou  account  of  the 
pott^  which  it  gives  to  its  owner;  and  certainly  the  pat- 
tern of  this  fur  very  much  resembles  the  beads  of 
crutches. 

No.  7 ia  ermnUer,  a fiir  only  differing  from  ermine  Ermuutei 
in  respect  of  the  side  hairs  of  the  timberings,  which  are 
red  instead  of  black. 

When  more  colours  than  two  are  combined  in  the  Vsiry. 
pattern  of  vair,  then  results  the  fur  called  vairy.  It  is 
derived  from  tbe  French  rarie.  It  is  said  that  ancient 
Heralds  ma<le  no  distinction  between  vair  and  vairy, 
but  blazoned  them  both  vair,  and  then  emiineruted  the 
colours.  Whenever  the  disUnctiem  arose,  it  was  cer- 
tainly beiiehcial,  os  It  simplified  the  language  of  bla- 
zonry by  a very  pertinent  discrimination.  When  the 
colours  are  white,  red.  gold,  and  black,  it  will  suffice  to 
blazon  vairy  only ; where  they  differ  from  this  arrange* 
ment,  the  difference  must  be  specified.  But  this  fur  is 
very  unusual. 

These  are  the  only  names  applied  (o  ^etd$j  except 
thoae  compouml  coats,  &c.,  which  will  hercafrer  be 
noticed.  Natural  objects,  in  addition  to  these,  are  de- 
nominated proper,  when  they  are  represented  in  the 
colours  which  belong  to  them;  the  same  ia  the  case  with 
chimerical  objects  when  represented  in  conventional 
colours. 

AAcr  the  statement  of  the  field,  the  next  point  of  bla-  Cha^. 
zonryisthedebnitkm  ofthccAargr,oroliject  delineated  on 
the  field.  All  the  storesofScience,  Nature,  and  Imagina- 
tion have  been  laid  under  contribution  to  fiimish  forth  this 
department  of  the  Art  We  ehall  nut,  however,  imitate 
4 H 2 
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Home  writp m on  thif>  Mibject,  who  crowd  their  WorkA  with 
the  blazon  of  a preal  number  of  charpes,  unnece*siory, 
because  untechnica).  Many  charpea  must  be  nl[»vious,  os 
anrm  a.s  mentioned,  to  the  n>ere  imhertildic  reader, 
becau.se  they  are  nnmnnecled  with  the  laiip\iape  of  the 
Art-  Thus  it  wmild  be  unnecessary  to  mrticc  the  Arms 
of  Milveton.  which  are  azurr,  three  miilHtonea  argent, 
enmiph  havinp  l>een  already  said  to  make  such  «jbU 
armour  as  perfectly  apparent  to  the  mind,  oh  its  repre* 
senlatiun  could  make  it  to  the  eye.  >Ve  ihall  prefer  to 
confine  ourselves  to  such  charges  as  are  either  strictly 
the  production  and  pn»pcrty  of  Heraldry,  or  which  hu\e 
become  connected  with  its  lanpunpe  from  Uie  mode  of 
their  position  on  the  eMnitcheon.  It  is  to  be  uWrvcil. 
in  respect  of  charpes  in  peneral,  (hat  rnelal  must  never 
be  laid  upon  metal,  colour  upon  colmir,  or  fur  upim  fur. 
Thus  axuTf,  a swan  pt//r#,  would  be  false  armoury. 
This  rule  is  not  entirely  without  esceplions.  but  they  are 
so  few.  or  w>  sliphily  auUientk-ated.  that  they  do  not 
affect  its  peneral  \*ulidity.  But  if  the  Heraldic  erdour 
of  a charpe  l»e  proper,  then  it  may  be  laid  on  a homo* 
peneous  metal  or  tincture.  Thus  mhlr,  a heart  proper, 
is  a<lmisNible,  (see  ftp.  21,)  thnuph  the  proper  colour  of 
the  heart  be  the  same  with  the  Heraldic  gnia  But 
thouph  not  unclassica),  such  instances  are  rare.  Charpes 
are  said  to  be  counierchattged  when  the  field  is  of  two 
metals  or  tinctures,  and  the  parts  of  the  charge  are  of  the 
opposite  metal  or  tinritire.  And  they  are  said  to  lie 
umhraiedtre  adumbraied,  when  they  are  simply  shaded 
on  the  fiehl  without  any  difference  of  colour.  * 

When  the  field  is  gritty,  i.e.  contains  equal  projior- 
tiouN  of  metal  and  tincture,  the  charpe  may  be  of  either ; 
and.  In  all  ca.ses,  if  a charpe  inter>  enc  betw  een  any  point 
of  the  fieki  and  any  point  of  another  charpe,  the  latter 
may  be  homogeneous  with  the  field. 

In  colouring,  the  sides  and  base  of  the  shield  arc 
generally  supposed  to  lie  in  the  plane  of  the  paper,  and 
the  middle  chief  somewhat  above  it.  The  charge  is 
supfXKcd  to  be  in  hipli  relief,  with  the  light  falling  from 
the  dexter  chief.  In  blazoning,  the  field  is  mentioned 
first,  afierwards  the  charpe.  Sometimes  a charpe  itself 
is  chniped ; in  which  case  the  charge  nearest  the  field 
slumkl  be  mentioned  first.  But  where  several  charges 
lie  in  the  same  plane,  they  must  be  mentioned  in  the  most 
compendious  oHer,  whatever  that  may  he  ; for  concise- 
ness is  a very  material  quality  in  blaionry.  Caterit 
paribuM,  the  charge  nearest  the  fess  point  should  be  men- 
tionedfirst.  ” You  must  use  no  iteration,** (says  Gwillim,) 
“or  rejictition  of  words  in  blazoning  ofonecuat,  especially 
of  any  of  these  four  words,  rt>.  of,or,  and,  triCA.  For  the 
doubling  of  any  of  these  is  counted  a great  fault,  inso- 
much as  the  offender  herein  is  deem«^  unworthy  to 
blazon  a coat  armour."  Despite  the  anathema  of  this 
venerable  authority,  it  will  not  always  be  possible  to  pro- 
ser\e  this  rule  consistently  with  perspicuity.  But  it  may 
nerve  for  general  observation. 

The  simplest  description  of  Heraldic  dtarges  are  the 
ordinaries.  An  ordinary  is  a |>urtion  of  the  escutcheon 
comprised  within  .straight  or  other  lines.  It  should 


• “ Thev  be  certsn  oobulB  aad  fpqcilmen  ta  Eagfoode  the  wieh 
here  ehsdjs  direne  in  theyr  aniu.  as  lyon,  aMlop  and  other.  And 
men  my  that  awhe  prnmnya  as  i>wrtf  ih^-r  umbmlvd  armya  had 
^*re  vvogrnilorit  heryni;  the  mme  noe  umbratrcl  but  bole.  But  Uw 
poeaeaaionii  and  the  MtrioMays  deaemdid  tv  other  men,  Thrn  (he 
oerojra  or  kyoemim  Irvyng  in  gooflv  hoop' and  trustyiigto  hare  the 
posMaa>uii«  of  their  pn»j{wiitorit,  b«er  tbeir  anna  umbnlcd,  all 
Oder  diSrra  afottaaid  Uving*~if<M4  af  St  AtUuu, 


comprise  nt  )ca.st  one-fiAh  of  the  whole  shield:  other-  Blasoor^ 
wise  it  would  he  called  a nnhordinary.  But  this  distinc- 
tion  Is  neither  verj’  generally  employed,  very  regularly 
defined,  nor  very  intrinsically  imporlant.  Beside  the 
straight  line,  mi>t  usually  emptoyerl  as  the  toundar)  of 
the  (tnlinary,  the  following  deviaUuus  ure  in  u<se. 

XII-  ingraitrd,  from  the  French  engre/er,  from  grfU, 
hail.  It  repretaents  the  notches  made  by  hailstones. 

\III.  Intertrd,  the  reverse  of  ingrailed.  Ab  lace- 
hendo;  qvod  tnvehunlur  puncta  jigurer. 

XIV.  ff'ary,  or  Undy,  representing  the  Mirfoce  of 
the  sea.  If  the  ordinary  has  two  sidea  the  elevatiotui 
and  depresMoiis  are  alternately  oppuaite:  whicli  rule 
holds  in  must  of  th^  variations. 

XV.  yebtiiy,  from  the  l#abn  a cloud,  which 

this  variation  somewhat  resembles. 

XVI.  Haguty,  (ragged,  or  rugged.)  imitative  of  the 
trunk  of  a tree  with  its  branches  lopped.  A tree  m> 
represented  is  said  in  Herablry  to  lie  ragnlrd. 

XVII.  Rayonny,  from  the  French  rayon,  a rav. 

XVIII.  Indented,  fnim  in,  and  dent,  a tooth.  It  re- 
sembles clcKcly  the  teeth  of  a saw.  It  is  also  called 
enra»rd,  vinry,  ienta/ly,  and  terraied. 

XIX.  Danrrtfy  is  a row  of  (xiints,  arranged  like 
those  in  iWe/tfrd.  but  larger,  ami  never  exceeding  three. 

Its  derivation  is  the  same  as  tile  former,  but  thruugh  Uie 
French  dmehe. 

XX.  Embattled,  or  Crrneify,  representing  the  battle- 
ments of  a fortress.  The  French  verb  err«WfT  signifies 
to  notch,  or  emlialtle.  W'hen  the  liattlements  arc  alter- 
nate to  each  other,  tlie  ordinary  is  sjud  to  lie  counter- 
embattled ; when  opposite,  it  h»  culled  breitwd,  (but- 
iressed.) 

XXI.  Rattled  embattled  is  where  one  row  of  batlle- 
menU  stands  on  another. 

XXII.  Faimy,  or  Urdy,  is  an.  imitation  of  the  pali’ 
fading  of  a trench. 

Will.  Angled  Is  the  same  as  embaitled,  but  on  a 
larger  scale.  It  presents  only  one  right  angle. 

XXIV'.  Berell^  dilfers  from  angled  in  Uic  direction 
of  the  angle,  which  is  acute. 

XXV.  EtcarieJy  differs  from  angled  by  presetuiug 
only  one  rampart  instead  uf  one  angle. 

XXVI.  A'cucy,  (ntruc,)  composed  of  kuota.  This 
%'ariatimi  is  very  seldom  used. 

XXV’II.  Dovetail,  a term  which  Is  self-expressive. 

XXVIII.  Potency,  a series  of  cniloh  heads.  The 
meaning  of  the  term  has  been  already  explained. 

When  an  ordinary  has  two  sides,  and  is  only  varialed 
on  one,  if  that  one  be  the  upper  side,  tlie  ordinary  is 
said  U)  be  tuperimgrailed,  $yperinrected,  &c. ; but  if  it 
be  tlie  under,  tlien  it  is  said  to  be  subingrailed,  iubin^ 
vected,  &c.  If  the  ordinary  be  generaily  curved,  it  is 
said  to  lie  orrondy,  (arrondi,  rounded,  Fr.)  or  orcAy; 
if  one  side  of  the  ordinary  be  curved  inward,  it  is  called 
tnoex,  concave,  or  champain ; when  outward,  eha- 
pourned.  or  convex. 

Tlie  first  and  simplest  ordimiry  appears  to  lie  the  pale.  P«W. 

This  ordinary  is  bounded  by  two  vertical  lines,  at  equal 
distances  from  the  sides  of  the  escutcheon,  of  whicli  it 
encloses  one-third.  When  it  is  charged,  the  practice  is 
to  make  it  a little  wider;  but  UwiHiin  condemns  the 
theory ; “ the  content  of  the  Pale  must  not  be  inlarged, 
whether  it  be  charged  or  not.”*  It  seldom  bears  more 
Ulan  three  charges.  The  word  is  obviously  derived  from 


• Ou/dity,  eh.  T.  see.  2, 
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Heraldry,  pfl/fit,  a «takc,  (whcivce  patisadf.)  whkh  the  ordinary 
entirely  resemble#.  Po/ib».  a inarsti,  and  the  patlium 
of  the  Priest,  it  in  no  respect  accords  with.  Tlie  nK>ttu 
which  accompanied  tlic  arms  of  Bi-auvais  in  Picardy, 
(Fi^f.  6 exemplifting  the  l*alc.)  “Palus  ut  hie  temper 
contlant  et  Jirma  mttnebo''  seems  to  be  quite  decisive. 

PalleL  The  diminutives  of  the  }mle  are  the {palltHe, 

small  pale,  Fr.)  and  the  endorte.  The  pallet  is  one- 
half  of  the  pale,  when  borne  by  itself ; sometimes,  how- 
ever, 0.S  many  as  three  pallets  are  borne  on  tlie  shield ; 
when  tlie  content  of  the  ordinary  is,  of  course,  dimi- 
nished. Of  this  wc  have  an  example  in  fi|r.  7.  Or, 
three  pallets  won^,  for  the  City  of  Mechlin. 

Eoiiurse.  The  endortr,  or  vereei,  contains  one-eiphth  of  the 
pale.  The  most  usual  bearing  of  this  ordinary  is  to- 
gether with  the  pale,  an  endorse  l>eing  on  each  side. 
And  this  is  evidently  the  derivation  of'  (he  word,  (in 
dorto,)  implying  that  (he  pale  barked  by  the  endorses. 
Ijieigh  affirms,  indeed,  that  the  endorse  cannot  be  oilicr- 
wiise  borne ; for  which  he  is  reprehended  by  Feme,  who 
adduces  the  example  of  the  Arms  of  Flanders  and 
Tyrol,  borne  in  the  Arms  of  Philip,  husband  of  our 
Mary  I.  But  as  these  .\rms  are  painted  on  a window 
of  the  library  at  Lamlwth  Palace,  they  contain  no 
endorne  at  all.  We  shall  give  an  instance  of  an  endorse 
borne  singly.  The  pallet  and  endorse  are  never 
charged.  They  are  seldom  composed  of  furs,  and  never 
of  vair.  Fig.  8 is  the  Arms  of  Bcllasius,  a Norman 
Chief,  sent  by  William  I.  to  conquer  the  Isle  of  Ely. 
From  him  the  Bcllasis  family  descend,  and  quarter  his 
Arms  with  their  more  recent  bearings.  The  Arms  are 
blazoned,  argent,  a pale  engrailed,  endorsed,  table. 

Fig.  9 is  an  instance  of  the  endorse  singly  borne, 
and  is  besides  a rare  and  curious  piece  of  blazonry.  It 
represents  the  Arms  of  Sublet  de  Noyers,  a French 
family.  Azure,  on  a pale  walled  argent,  au  eudorac 
tabu. 

Paly.  From  this  ordinary  is  derived  the  term  paly,  applied 

to  vertical  equidistant  lines,  the  spaces  between  being 
filled  with  alternate  heterogeneous  tinctures.  The 
metal  usually  takes  precedence,  although  this  is  not 
uniformly  the  cose.  The  several  spaces  are  called  piecet, 
and  the  cost  is  denominated  fmm  the  number  of  pieces. 
Fig.  10  is  poly  of  eight  pieces,  (or,  as  it  is  sometimes 
expressed,  paly  of  eight,)  or  and  gulet,  for  the  K ingdoro  of 
Arragnn.  All  the  divisions  are  supposed  to  lie  in  the 
plane  of  the  escutcheon,  and  must  not,  therefore,  be 
shaded. 


Party  pet  When  a coat  is  bisected  by  a vertical  line,  and  the 
fields  comprised  in  the  halves  differ,  it  is  said  to  be 
party  {parti,  Fr.  divided)  per  pale ; or  simply, per  pale  ; 
thus  fig.  9 is  party  per  pale,  (or,  per  pale,)  or  and 
argent  This  faring  was  anciently  called  b^Hy.  It 
is  to  be  observed,  however,  that  “partys”  seldom  consist 
of  homogeneous  tinettires,  ri*.  colour  and  colour,  metal 
and  Dwtal,  Ac. ; ermine  and  ermines  arc  sometimeti 
found.  And  if  each  division  comprise  a separate  coat, 
the  coats  are  said  to  be  impaled.  In  both  cases  the 
plane  is  supposed  to  be  the  same.  Party  per  pale,  argent 
and  gvlet,  is  the  bearing  of  Waldegrave. 

When  any  charge  of  greater  length  than  breadth 
lies  in  (he  direction  of  the  pale,  it  is  said  to  lie  in  pale, 
palevi$e,or  palewayt.  Thus  fig.  11,  the  Arms  of  the 
championship  of  England,  are  blaxoned,  argent,  a 
sword  table,  erect  palwite.  And  the  same  term  » ap- 
plied to  any  num^r  of  charges  not  very  long,  in  the 
same  field,  arranged  in  the  direction  of  the  pale.  The 


Arms  of  the  See  of  Bristol  (fig.  12)  ane  table,  three  Blaionry. 
cniw  ns  palew'ise,  or. 

The  derivation  of  the  /est  (fateia)  has  been  already  Few. 
alluded  to.  Itrepresentsamilitary  bettor  girdle  passing 
straight  round  the  middle  of  the  bixly.  it  is  bounded 
by  two  horizontal  lines,  equally  distant  from  the  /ets 
point,  or  centre  sf  the  escutcheon,  of  which  it  contains 
one-lhir«l.  Gulet,  a fess  argent,  (fig,  13,)  arc  tlie  Arms  of 
the  Electorate  of  Austria.  Tlw  fciw  is  somelimes  couped, 

{eoupb,  Fr.  cut,)  not  reaching  to  the  sides  of  the  esctit- 
^eon,  as  in  fig.  14,  the  Arms  of  (he  family  of  Stratford. 

Gulet,  a fesa  couped,  or,  between  three  trestles,  proper. 

This  is  also  called  a fess  kumeiiy.  When  more  than 
one  w borne  in  a shield,  they  are  termed  copper  caket. 

Tlie  diminutives  of  the  tes.s  are  (he  bar,  the  Hotel,  Bar. 
and  the  bamUt.  The  first  of  these  contains  the  fifth 
part  of  the  field.  If  there  be  but  one  of  these  in  the 
escutcheon,  it  must  occupy  the  place  of  tlie  fess ; if  two, 
they  must  be  so  placed  (liut  liie  field  may  l>e  exactly 
divided  into  five  equal  parts,  as  in  fig.  15,  the  Arms  of 
Harcuurt,  gulet,  two  bars,  or.  The  derivation  of  the 
word  bar  is  obvious. 

The  rlotei  cuniains  half  (he  bar.  It  appears  to  l>e  Closet, 
derived  from  Haudo,  to  shut,  and  to  represent  a bar 
used  to  shut  or  close  gates  or  doors.  (c/at/JtInrm.)  Five 
chisels  may  be  useil  in  one  field.  Or.  perhaps,  from  the 
being  sometimes  endnted  by  (wu  of  tliem,  quod 
ciaudunl  laiua  fatcite.  Fig.  16,  azure,  four  closets,  or, 
is  the  Arms  of  llic  dty  of  Salisbury. 

The  barvlrt  contains  one-fourth  of  the  bar.  It  is  Baiulet. 
generally  used  with  the  less,  one  on  each  side  of  that 
ordinary,  in  which  case  the  fei^  is  said  to  lie  cotUed. 

Some  restrict  this  ofiicx*  to  (he  closet,  and,  perhaps,  more 
properly.  The  derivation  of  the  term  cotue  will  be 
given  presently.  Sometimes  they  arc  found  in  groups 
of  two  each,  when  they  are  called  hart  gemrllet,  and 
the  two  are  reckoned  one  Inr.  Fig.  17  exhibits  this 
ordinary  in  the  Arms  of  Barry,  of  which  family  is  Lord 
Barrymore,  viz.  argent,  three  bars  gemelles,  gulet. 

Indeed,  the  terms  closet  and  barulet  are  scarcely  ever 
employed,  but  the  word  6ar  uniformly  used  instead. 

Wlicn  the  field  is  divided  by  horizontal  lines  into  Barry, 
four,  six,  eight,  ten,  or  twelve  equal  parts,  the  interme- 
diate spaces  being  filled  with  alternate  tinctures,  the 
bearing  is  called  barry,  and  denominated,  like  paly, 
from  tlie  number  of  spaces.  Barry  should  nut  be 
shaded,  for  a similar  rea-son.  Barry  of  eight,  argent  and 
gulet,  are  the  Arms  of  the  Kingdom  of  Hungary.  See 
%.  18. 

When  a coat  is  divided  by  a horizontal  line  passing  Pvty  per 
through  the  fess  point,  it  Is  said  to  be  per  fett,  or  party  {««■. 
per  fru.  This  bearing  was  anciently  termed  counter^ 
treciUd.  Fig.  19,  per  fees,  table  unA  argent,  represents 
the  Arms  of  (he  Canton  of  Friburg  in  SwisserlaiicL 

When  a charge,  having  length,  covers  the  fess  point  Ferswiie. 
in  an  horizontal  position,  it  is  said  to  lie  in  feu,  feta- 
trite,  or  feuvayt,ta\n  fig.  20,  the  Arms  of  the  University 
of  Oxford,  azure,  a b^k  expanded  femcite,  argent, 
having  seven  lalwls  on  the  dexter  ride,  bearingseals  or, 
and  inscribed  Dominut  illuminatio  mea,  between  three 
crowns  of  the  third.  The  same  expresaionsare  applied 
to  any  number  of  charges  lying  in  (he  same  direction. 

When  several  charges  having  length  are  ranged  one  Barvise. 
above  another  horizontally,  they  are  said  to  be  placed 
bartciae. 

When  the  fw»  Is  removed  to  the  upper  part  of  Uie  Chief, 
escutcheon,  it  ia  called  a chief,  fur  a reason  already 
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a»ipned.  Thi*  onUnary,  in  iMler  time*  P^pecially,  i» 
one  of  homninible  eu^n^cnintion.  Fi|?.  21.  the  Arm* 
of  the  Friars  of  St.  AiiiruMine,  i*  an^rnt,  on  a chief 
BobU,  a heart  inHametl  at  the  top.  pmprr.  The  chief  h 
ftimetimca  aurmounted  by  another,  which,  of  course,  is 
amailer. 

The  chief  han  one  diminutive,  the  fillet;  its  sixe  ia 
oue-hmrih  of  the  chief.  t*t‘  which  it  occupiea  the  lowest 
purl.  Fiji.  22,  the  Arms  <4'  Tape.  wA/e,  a chief  or, 
in  the  nether  part  ihereid’  a fillet  ari^nt. 

When  a sinaisht  line  coincident  with  the  direction  of 
the  hn-se  of  a chief  divides  the  emtlcheon,  it  ia  s*aid  to 
tie  party  \*er  chief.  Party  per  chief,  guUt  and  or,  are 
the  Arms  of  Camoyse.  See  fijp.  23. 

Chartres  in  the  situation  of  the  chief  are  said  to  be  in 
chief  Thus,  in  K;;.  20.  the  uppermcKt  crowns  are  said 
U)  be  ia  and  the  other  i/i  Aose. 

(\»nt>}aii>  There  la  aomelimea  found  a bearinir,  of  which  we 
tiuiM  o(  the  ha>  e iriven  an  iastanee  in  fi^r.  24,  the  Arms  of  the 
mW  aud  (iirdlem  of  l.x>ndtm,  and  whicii  is  ordinarily  blazoned 
thus : party  per  fe««,  aiure  and  or,  on  a pale  coun> 
terchaiii^d,  lietween  two  jfTidirmui  of  the  seeoml  in 
chief,  the  bandk^s  erect,  another  in  like  manner.  Dul 
a.s  the  supposed  pale  i.s  nrrrr  thadfd,  and  as  no  rcaMin 
can  be  a.ssigne<l  tor  this,  it  seems  more  ciurect  to  blazon 
the  coat,  paly  of  three,  azurt  and  or,  per  counter- 
chanped,  three  (gridirons  ol'  tlie  mooimI. 
yiartrtly.  When  the  shield  ia  party  |kt  pale  and  feas  both,  it  is 
said  to  lie  divided  9<ior/rr/^;  and  each  of  the  divisions 
QiuiWr.  is  called  a ^warier.  Fi^.  4 and  hare  divided  quarterly. 

The  first  of  these  would  lie  blazoned,  quarterly,  first,  rr- 
mine,  sccutid,  ermine$.  third,  ermirMtu,  fiHiith,  pean. 
When  the  coat  is  simply  parted  into  twocolours,  per  pale 
and  fesa,  it  is  usual  to  blazon,  quarterly,  naming  the  two 
tinctures,  that  in  the  dexter  chief  first,  as  in  the  Arms  of 
Stanhope,  quarterly.  mnta«  and  guUa.  A quarter  is 
aometjniesltorne  by  itself  on  the  dexter  chief,  as  in  the  Arms 
of  Stanton,  vair,  ar^r/it  and  a quarter  (Fi|r* 

25.)  It  is  held  to  be  a very  hotmural^ile  beurini;.  It  is 
generally  charged  with  a )x>rt)OB  of  National  Arms, 
granted  in  oonsequenoe  of  some  service : and  some 
Heralds  have  held  that  it  should  not  Ik*  granted  to  a 
person  of  lower  dignity  than  a Huron.  When  the  bear- 
ings of  several  families  are  murshalled  ia  the  same 
eacuU'heiHi.  in  compartments  funned  by  horizontal  and 
vertical  liuea,  they  are  said  to  be  quartered,  and  the 
QuiHeriags  compartments  are  termed  quartering^.  The  laws  of 
these  quartering^  w ill  be  noticed  when  we  come  to  (real 
of  marshalling.* 

Caatoa.  The  quarter  ban  a diminutive  called  the  canton. 

This  term  in  French  signifien  a corner.  The  proportion 
of  the  canton  tothe  field  U not  detertnined,  only  it  must 
not  occupy  onediujrih.  This,  like  the  quarter,  is  a very 
honourable  hearing,  and  in  suppoacd  to  represent  the 
banner  given  by  the  Sovereign  to  the  Knight  banneret. 
The  Arms  of  Shirley,  fig.  26,  are  paly  tk  six,  or  and 
azure,  a canton  ermine.  Sometimes  the  canton  U borne 
in  the  siiiiater  chief,  and  then  it  must  be  specified,  a 
canton  sinister. 

Cheeky,  When  the  divisions  produced  by  several  vertical  and 
horizontal  lines  arc  filled  alternately  with  lieterogeneoug 
tiiiciurcs,  the  result  is  termed  cheeky,  from  ecAec,  Fr. 

* **  If  yuu  SI*  lo  (Uav  • CMl  vbicli  is  blazuued  or  cHsrgvd  vith 
thrv«  kiimUr  two  auid  otWi  bMilM  thv  ({uartvr : as  fur  rtam|itf , 

sxgcot,  tbrrv  t>u1««uke«,  a quarlrr  aiora  ; vW,  allhuutch  in  the  blazon 
you  niiftiliua  thrva,  you  b»us(  sh'iw  but'  two  in  th«  drawing,  tlw 
thud  Mijipuwd  lo  be  under  the  quarter.* 


Fig.  27.  Cheeky,  argent  and  gutes,  is  the  Arms  of  BUxeery, 
Crimtia.  ensignrd  with  the  crown  <2'  the  Kingdom  of  W-y.— > 
Hungary.  Hut  two  rows  of  this  by  themselves  are 
termed  eountercompony,  and  one  row  rompony.  When 
one  whole  shield  is  cliecky  of  nine,  it  is  callerl  by  simie 
Heraldic  writers  a crou  pejorated ; but  tliis  is  a very 
incorrect  expression,  since  lire  crow  ia  an  ordinary, 
wherea-s  the  whole  of  this  hearing  ia  in  the  plane  of  the 
escutche<Ki.  This  hearing,  or  and  azure,  forma  the  Arms 
of  the  Republic  of  (ieneva. 

When  the  straight  lines  drawn  palewise  and  fosewiae  Cnaa 
endow  the  fifth  of  the  shiebi,  (or  the  third  if  charged,) 
they  form  an  ordiiiury  which  is  called  a rrost.  When 
this  crtM  is  gulet.  it  Is  called  the  crew^  of  St.  George. 

Argent,  a Si.  George’s  crow,  was  impaled  by  ('harlea  I. 
with  the  Arms  of  Kngland,  and  was  employ etl  afterwards 
as  the  Arms  of  the  (.’ommoiiwealth.  The  same  is  now 
the  bearing  of  the  Republic  of  GenoA,  which  is  sur- 
imninted  with  the  crown  of  t-*4iTBiea.  Sec  it  in  fig.  28. 

Tile  cruMS  and  mime  other  ordinaries  are  subject  to  Voidiag. 
what  is  lermetl  eotdinr ; the  inner  part  being  taken 
out,  and  nothing  left  hut  a narrow  border.  When  the 
extremities  of  an  ordinary  not  boundtd  hv  the  t*cut''henH, 
are  also  removed,  the  ordinary  is  sakl  to  be  voided 
MroufAouf.  Heralds  very  justly  condetiin  the  expres- 
sion **  voided  of  the  field,”  as  it  cannot  really  be  voided 
of  anv  thing  else ; and  if  the  colour  be  different,  they 
consider  such  the  colour  of  the  ordinary,  and  the  other 
the  border,  and  call  it ^mbriated.  Yet  the  expression 
aoiViie  du  cAamp  ocxxira  in  the  Roll  of  Karlaverock. 

Crowes  are  sometimes  pierced.  That  ia,  a (lortinn  of  pwreiag. 
the  ordinary  i«  abstracted  from  the  middle.  'J‘h«re  are 
three  kinds  of  piercing:  round,  or  lintple  piercing, 
when  the  part  removed  iscirrulax;  fozi*nfciroy«.  when 
it  is  in  tlic  form  of  a lozenge ; and  quadrate  {aercing, 
when  it  ia  square. 

A cross  piain,  or  covped,  is  where  the  ends  of  the  puia. 
ordinary  do  not  quite  reach  the  circumference  of  the 
eMTUtcheon.  Guitt,  a plain  emss,  argent,  was  the  coat- 
armour  of  the  Order  of  Knights  Templars.  See  fig.  29. 

This  cTOMi  ia  aometiraes  sharpened  at  each  end  to  a Aigsiwy. 
point,  when  it  is  termed  aitvi»ry,  {aigu,  Fr.)  or  urdy. 

Argeuf,  a cnivs  aiguiacy,  voided,  eabte,  ia  the  Arms  of 
Dukentk'ld,  Bart.  See  fig.  30. 

SuiiirlimcH  the  boundary  line  ia  curved,  whence  it  » Clcchy. 
called  clechy;  some  call  this  mascly.  See  fig.  39,  which 
we  shall  presently  explain. 

A cniea  Calcary  is  a plain  cross,  the  bar  somewhat  Colrory. 
elevated,  and  the  w hole  raised  on  three  grteevv,  i.  e.  steps. 

In  such  a manner  are  the  crudfisca  act  at  the  entnmoe 
of  towns  in  Countries  profesaing  the  Romish  Religion  ; 
from  which  circumstance  thia  croaa  undoubiedly  derives 
its  name.  It  is  aometimes  found  without  aiepa,  when  it 
is  termed  a iongorpamon  crou.  It  is  exemplified  in  fig. 

31.  the  .Arms  of  the  old  Hishopric  of  Dtmkeld.  argent,  a 
croaa  Calvary,  table,  between  two  passion  nails,  gules. 

The  pairiarchai  crou  is  plain,  but  has  two  tmra,  the  P«irarriial 
upper  snialier  than  the  lower.  It  is  the  insigne  of  Pa- 
triarchs or  Archbishops.  It  ia  not  used  by  English 
Archbishops,  but  it  generally  forma  part  of  the  exterior 
decorations  of  the  armorial  bearings  of  Cardinals.  The 
Arms  of  the  Frovinee  of  Lithuania  are  guJee,  a cavulier 
armed  cap-a-pie,  argerU,  mounted  on  a barded  courser 
of  the  second,  holding  in  his  right  band  a sword  erect 
of  the  same,  garnished  or,  and  bearing  on  his  leA  arm 
a shield  azure,  ensigued  with  a patriarchal  crou  of  the 
second.  Fig.  32. 
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IlenUry.  A <T0«w  Lorraiti  has  the  lower  har  nearer  the  base,  as 
in  33.  argent,  a cru«a  Lorrain,  guU*,  (he  Amis  ot 

Lvitaia.  ilcrsfeld.  quartered  by  Uie  Priucc  uf  Hesae  Caasel. 

Crawlet  A croukl,  or  rrou  cnMlrt,  ia  a cro«M  r.ms$ed  towards 
each  end.  See  34,  the  Anns  of  Taddiii^on,  or,  a 
cross  croaslet,  gtdea.  Such  a cross  between  four  plain 
crosses  n called  a Jenu^aleincroas.  Argent,  a Jeriisalein 
crona,  or,  was  the  Anns  of  the  Christian  Kiii^^oro  of 
Jentaalem.  This  is  what  would  be  called  false  Heraldry, 
althoiijch  this  bearing  was  sanctioned  by  ancient  pre> 
•cription.  Some  make  Uie  centre  ctims  potent. 

Potent  A crosA  potent  is  one  wliich  terminates  in  crutch  heads. 

The  derivation  of  ibis  word  has  been  already  explained. 
An  example  will  occur  presently. 

Crampony.  A cross  crampon^  is  where  the  ends  resemble  cramp- 
irons.  Axure,  a cross  crampony,  or,  arc  the  Arms  of  Bul- 
wark. See  35. 

Lambrsik  A crons  lambeau  ts  exemplified  in  fi^.  3G,  gvlet,  a 
cross  lambeau,  argent,  for  Rudetxker. 

OiMihlr-  cross  double  parted  is  exemplified  in  fig.  37,  orure, 

e crofs  double  parted,  argent,  name.  Doubler. 

Potency.  A croas  poUncy  U a figure  more  easily  drawn  than 
described.  See  fig.  38.  6'«/er,  a cross  potency,  argent. 

Puratoy.  The  crow  pommy  terminates  in  circles ; from  the  re- 
semblance of  which  to  apples  (pomme*)  it  derives  its 
name.  Fig.  39,  asvre,  a crow  pommy,  argent,  is  the 
ancient  coaUarmour  of  the  Kings  of  Navarre,  which 
Inigo  Ximenes  professe<l  to  have  adopted  at  tlie  sugges- 
tion of  an  Angel,  who  commanded  him  to  make  war  on 
the  Moors  with  a banner  of  this  bearing.  An  ordinary, 
atlorned  with  circles  of  this  kind,  is  also  called  pommetty. 
Thus,  fig  40,  the  bearing  of  the  Count  of  Thoulouse,  is 
guUa,  a croas  dechy  pometty,  voided,  or. 

Botoaoy.  A cross  boftynny  is  so  called  from  the  resemblance  of 
its  ends  to  buds,  (quasi  bouionnee,  Fr.)  It  H e.xempU- 
fied  in  the  Arms  of  Winwood,  fig.  41,  argent,  a crow 
botonny,  $able. 

UoUdc.  The  crow  mo/ine  terminates  in  representations  of  the 
ends  of  the/^-de^ottfin,  or  milrind.  Argent,  across 
moiine,  table,  fig.  43,  ia  the  Arms  of  L>r.  Alnwick, 
founder  of  the  l%iloauphy  School,  Oxford. 

Recerdy.  When  the  estremilica  curve  v'ery  considerably,  it  ia 
termed  recercty,  or  anchored.  See  fig.  43,  guUt,  three 
crosses  recercly  voided,  argent,  a chief  eairy,  ermine  and 
erminet,  the  Arms  of  Verney. 

Flory,or  The  crow  ^ry  differs  from  the  moiine  in  having 
three  points  at  each  end,  instead  of  two.  The  term 
fior)'  i»  sometimes  applied  to  a very  difierent  croe*,  being 
plain,  with  a jUur-de-tyt  at  each  end.  It  may  be  better 
to  call  the  present  croas  patoney  (d  patendo)  than  ^ry, 
because,  whatever  name  we  may  assign  to  this  be^ng, 
such  a crow  as  tJiat  last  mentioned  would  necessarily  Ite 
called  flory,  as  we  shall,  in  our  progress,  have  occasion 
to  observe.  But  it  should  rather  be  blazoned,  couped 
and  llory  at  each  end.  Some  make  the  extremities  of 
the  patoney  cross  more  erect,  and  distinguish  between 
it  and  the  flory  cross.  \¥e  give  an  example  of  this 
latter  in  fig.  44,  the  Arms  of  Bolton  Priory,  Yorkshire, 
guUt,  a croas  patoney,  voir. 

Psty,  or  The  cross  paiy,  like  the  former,  hsa  its  neme  from 

Foruiy.  breadth  of  its  arms.  It  is  exemplified  in  fig.  45, 

the  Amm  of  the  See  of  Lichfield  and  Coventry.  Per 
pale,  gulet  and  arfenf,  a cross  potent,  quadrated  in  the 
centre,*  couoterchanged,  between  tour  crown  poly,  the 


• Whea  the  ceatie  b formed  like  s cede  the  crass  is  nid  te  be 

netted  / wbw  like  s sq|usfc,  fMirfraied. 


two  in  the  dexter  pele  or,  those  in  the  rinister  of  the  filsionry. 
first.  Tliis  crot»  is  sometiuves  called ybrmy. 

A cross  of  this  kind  reselling  to  the  circumference  uffi''"/- 
the  shield  is  called  a cross  Jirtny.  Argent,  a crow  paty 
firmy,  table,  is  the  Arms  of  the  city  of  Constance.  Sev 
fig.  46. 

A crow  tenuinating  every  way  like  a cross  paty  in  CroMlrt 
called  a cro»«let  paty.  Argent,  a crosslet  paly,  table,  is 
the  bearing  of  Crowfall.  Sec  fig.  47. 

There  are  also  crosses  pat)  concave  and  paty  convex . 

Argent,  a crow  paly  concave,  gula,  U the  baring  of 
Wandlcy;  and  gulet,  a crow  paty  amvex,  or,  is  that  of 
Iloiistein.  See  figs.  48  and  49.  The  |Mity  and  other 
crosses  are  sometimes  rebated,  i.  e.  lose  their  angular 
parts. 

The  crow  of  Malta,  little  differing  from  the  cross  MsHew- 
paty,  except  that  the  ends  have  double  points,  is  rarely 
to  be  found  in  Englisli  arms.  It  is  part  of  the  insignia 
of  the  KiiigliU  of  Malta,  whence  it  derives  its  name. 

It  is  found  in  no  English  military  Order,  except  that  of 
the  Bath,  the  jewel  of  which,  in  this  form,  is  given  in 
fig.  50. 

The  cross  otvi/onc  is  derive<l  from  ace/Asna,  the  hazel-  AvelUDe 
out,  which  it  somewhat  resemb1e?i. 

The  paternoeter  is  a crow  formed  of  lieads.  Pairnmnef 

A cross  is  said  to  be  Jitehy  wheu  the  lower  limb  is  Fitch) . 
shsrply  pointed,  as  if  to  stick  (Jiier)  in  the  ground. 

(We  shall  give  an  example  under  the  bend.)  And  it  is 
said  to  he  Jiiched  in  the  foot,  when  a point  is  added  ot  Fitchttl. 
the  bottom  of  tiie  lower  liuib.  Crowes  borne  as  stan- 
dards in  the  Crusades,  and  on  other  solemn  occasions, 
were  sometimes  pointed  at  the  end  for  tlie  purpow  of 
pitching  when  the  army  eitcainpetl.  The  traditional 
Arms  of  Edmund  Iron^e,  King  of  England,  fig.  51, 
are  or,  a craw  paty,  filched  in  tlie  foot,  asure. 

A cross  is  s^  to  be  degraded  when  the  ordinary  ia  Degraded, 
bounded  by  steps  {degret)  towards  the  circumference 
of  the  escutcheon,  as  in  fig.  53.  the  Arms  of  W'yntworth, 
argent,  a cruwlet  degraded,  table. 

When  the  field  is  covered  with  numerous  little  equi-  Cnnilty. 
distant  crassea,  it  is  sakl  to  be  crunlly. 

W'hen  several  charges  arc  disposed  in  the  form  of  a Crotnim 
cross,  or  when  two  charges  having  length  are  placed 
vertically  and  horizontally,  they  are  said  to  he  placed 
crantrue.* 

The  bend  is  an  ordinary  bounded  by  parallel  lines, 
equally  distant  from  the  line  joining  the  dexter  chief 
and  sinister  base.  It  contains  the  fifih  part  of  the 
eaciitchcou  uncharged,  and  the  third  charged.  Its  name 
may  be  derived  from  its  bended  position ; but,  more  pro- 
bably, from  the  French  bande,  since  all  its  diminutives, 
except  the  coi<,  have  names  derived  from  the  same  idea. 

Fig.  59*  is  the  Arms  of  the  noble  fomily  of  Howard, 

Duke  of  Norfolk,  hereditary  Earl  Marshal  of  England, 
gulet,  a bend,  argent,  charged  with  an  escutcheon  of 
Scotland  in  (he  dater  chiefs  between  six  crnsslels  fitchy 
of  the  aecond. 

We  scarcely  know  whether  the  bendUt  should  be  con-  BvmUh. 


• Hu:  nailer,  ia  tbe  fourae  of  his  Heraldic  studies,  will  discovet 
that  we  have  hers  wt  down  only  tfao  principal  croMii.  To  stterepc 
the  description  of  all  would  b«  tstpoosiblo  in  this  Kosay.  and  w« 
qoestioa  whotkiv  Htio  hoc  over  boM  dam.  Juliana  Benen,  at 
leoot,  outborooo  of  tka  B«ok  o/  St.  jt/bmus,  gave  up  Iho  idea  ta  de- 
spair. **  Now,'*  rays  the,  * 1 tma  sg«yn«  to  tko  wgno  of  tke  cruo, 
and  ook  s quratiao.  How  atony  cnioeus  be  borwo  m sroys  ? to  the 
wkk  queehuo,  ander  a cccleia  nowTsbur,  I dart  not  anawere,  fut 
eivssis  iHHViiaaaaoLL  ten  benw  now  dody.*’ 
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Bidered  a dimintitivo  nf  the  b«nd.  (iwillim  ia  oT  th« 
Relative  nptnion,  d^pite  tin  name  and  ppnerat  reiM'm' 
blance.  TTte  reason  why  Heralds  have  hesitau*d  on  this 
point  is,  that  the  bendlet,  although  occupying  n^arty 
llie  relative  position  of  the  hemi,  does  never 
occupy  It ; the  upper  side  being  in  the  exact  comer 
of  the  escHitcheoii,  and  passing  through  the  less  |Mnnl. 
The  bendlel,  ncconling  to  (iwilHm,  whtwe  authority  we 
tullow  on  the  litigated  jioint  of  the  content  of  the  di- 
minutives «if  the  bend,  sh<iu}d  never  occupy  uUnc  one- 
sixth  of  the  fiehl.  Fig.  53  is  the  Arms  of  Lord  Byron, 
arfTfnt,  three  liendlets  cnhansc?d,*  gn/rt. 

An  ordinary  containing  one-half  Uie  bend  is  called  a 
garfir. 

The  fourth  of  the  bend  is  called  a ro/i*e,  orm»f.  from 
rojtfff,  a rib.  Tliis  ordinary  is  generally  found  iu  ctim- 
pany  w ith  the  bend,  one  on  each  side ; whence  the  name. 
“ When  one  of  these  is  borne  alone,  then  shall  you  term 
it  in  blazon  a co$i ; but  if  they  lie  Itunie  by  couples  in 
any  coat,  (which  is  never,  *>aith  Leigh,  but  when  a l>eiid 
is  plaml  ticiween  two  of  them,)  then  you  may  name 
them  co/t«ex.”t  Alsu  a Iwml  tiius  situated  is  said  to  be 
ootised.  See  iig.  54,  the  .\rms  of  Fortescuc,  azure,  a 
bend  ingrailed,  argent,  cotised,  or. 

The  riband  contains  the  ei|idtfh  ^ bend ; and  it 
may  be  remarked  concerning  its  name,  (hat  it  unites  the 
derivations  of  the  bend  and  thecotise.  Fig.  55  is  Ida* 
zoned  argent^  a liend  traverse,  nahie.  Name,  Travers. 

When  the  whole  field  consists  of  alternate  spaces  of 
helerogeneons  tincture,  bounded  by  eipiidialant  lines  in 
the  dirrclinii  of  the  liend,  it  is  called  bendy.  See  fig.  56, 
lieiidy  of  ten,  tabie  and  argent,  the  bearing  of  the  Uuchy 
of  .\ngoulcme. 

When  the  esaitcheon  is  bisected  by  n line  in  the 
direction  of  the  bend,  it  is  called  per  bend,  or  party  per 
bend.  Anciently,  this  bearing  wan  called  lentaKy.  Fig. 
57.  party  per  Iwnd,  embattled,  arsenl  and  gutet,  is  the 
bearing  of  the  famous  Philoso^dtcr  Boyle,  and  of  the 
Karls  of  Shannon,  and  Cork  and  Ossory,  iu  Ireland. 

W'hen  a charge  having  length  lies  in  the  direction  of 
the  Inriid,  or  w hen  more  charges  than  one  arc  arranged 
ill  this  diriHTlion,  the  charge  or  charges  are  said  to  be 
bendici»e.  or  hendway,  or  ta  bend.  An  example  wilt 
occur,  fig.  66 

Wtien  the  field  is  divided  into  spaces  fillcfi  alternately 
with  hetcrogcneoiLH  tinctures,  by  lines  in  the  direction  of 
the  pale  and  bend,  it  is  aaid  to  be  paty  bendy.  Paly  bendy, 
argent  and  azure,  are  Uie  Arms  of  Bavaria.  See  fig.  58. 

W'hen  lines  drawn  bendwise  and  Imrwise  encloae 
alternate  spaces  of  metal  and  colour,  the  Itcaring  is 
termed  harry  bendy,  (iule.t,  a fessi  liarry  bendy,  argent 
ami  azure,  i»  borne  by  llusberg.  See  Ug.  59. 

If  a line  drawn  from  the  dexter  chief  to  the  fe«s  point 
meet  another  drawn  through  that  point  feaswise  to  the 
dexter  side  of  the  escutcheon,  the  enclosed  space  tbrius 
the  ordinary  which  is  callcil  the  gjrrcm.  VVe  derive  its 
formation  in  this  manner,  because  w hen  n gyron  is  liorne 
by  itself,  it  is  always  made  Urns.  unlciiMS  otherwise  spe- 
cified. But  every  ordinary  enclosed  by  Uie  circum- 


* Ao  oMi>v«ry  is  siiid  to  It#  when  if  u pUced  its 

prnprr  iiowtioa  ui  th«  <!«ent<]Hs>n.  la  Uw  tnumpU*  Ut# /#«vr  umI# 
nf  the  la«est  beoiUet  paMtes  tHn>u)j;h  the  (cm  |wutt  uwti'od  of  ih# 
higher.  It  ig,  Iwwever.  callid  a WntlM.  bcca'we  the  Blxie  pau*s 
erfitf  lhrwi|(h  thm  point.  Ai>4  tlic  other  i>r<imaneK  the 

tune  IB  CKpaiary',  receive  lb#  Bam#  o»mc.  We  uuy  luid  the!  the 
diminutive  vt  ih*  hpi>d  we  much  cotitinTtrctwl. 
f IWULch.  iv.  WC.2, 


ference  of  the  escutcheon  and  by  two  lines  meeting  (n  Ulatonryv 
the  fess  point,  is  called  o gyron.  Argent,^  g^ron,  gula, 
is  the  Itearing  of  (ivroiiell.  Fig.  60. 

lienee  is  derived  the  term  gyronny,  which  is  applied  Gyvimny. 
where  the  whole  fiehl  is  divided  by  lines  ermaing  each 
other  in  the  fes«  |M)inu  and  the  filled  with  alter- 

nate tinctures,  not  homogeneous.  It  is  denominated 
from  the  nutidier  of  s{)a£es  or  pierejt.  (iymniiy  of  six 
and  gyronny  of  eight  are  those  in  greatest  retpiisition  ; 
the  word  seems  to  l>c  derived  d gyrorido,  which  appears 
more  clearly  from  Uie  gy  ronny  than  the  g)rf>”' 
ronny  is  by  earW  armonrists  called  contrary  coned. 

(•yronny  of  six,  azure  and  or,  arc  the  Armsof  Aiulwry  ; 
of  eight,  or  and  table,  those  of  Campliell.  See  fig.  61,  62. 

The  bmd  thuMter,  alUiough  only  dUfering  from  tlie  b<bi1  Binir 
common  bend  in  its  positicHi,  which  is  from  Kinistcr  chief  ter. 
to  dexter  Imse.  is  coiisUlere>d  by  armourists  as  a separate 
ordinary,  on  account  of  the  dittereuce  in  its  sulidivisions. 

GuUs,  o bend  sinister,  argent,  is  the  bearing  of  Bar* 
her.  Fig  63. 

Tlie  Mcarp  is  a diminutive  conlaiuing  one-half  of  the  Scjirp- 
lieiid  {eeharfie,  a scarf,  Fr.  which  it  considerably  re- 
aemblesi ) 

'Hie  boston,  or  batune,  a.s  it  is  somcliiiies  corruptly  IlB«ion. 
called,  {haMon,  Norm.  Fr.,  a truncheon,)  contains  uiic- 
fuiirth  of  the  bend  sinister,  but  never  reaches  quite  to 
the  clrcumferenoe  of  the  escutcheon.  Of  the  use  of  this 
ordinary  wc  shall  sfieak  in  treating  of  marHlialhng. 

Meantime  an  example  of  it  will  be  found  in  fig.  64, 
the  .\rms  of  the  noble  family  of  Kitzroy,  Duke  of 
(irafton.  Quarterly  first  and  fourth,  quarterly  again, 
first  and  fourth  France,  set'oiul  and  third  Kiigland. 
second  Si'olland,  third  Ireland;  over  alt  a badon 
coin]>ony  of  six,  gates  and  argent,  'fhe  IulsUiu  is  the 
insigne  of  a marshal ; two  are  placed  liehiud  the  shield, 
sable,  tippeil  or,  and  they  lie  in  opposite  directions ; the 
sinister  tiireciton  being  no  longer  essential.  This  may 
be  seen  in  fig.  52*  the  Arms  of  (he  Karl  Marshal. 

W hen  the  eseuu'heon  is  bisected  by  a line  in  the  di-  p»t*y  per 
rcction  of  the  lieiid  ainister,  the  coat  ia  blazoned  yitr  Una  «a»». 
bend  */ni#frr.  or  parly  per  bend  sinister.  ISee  an  ex- 
ample  in  fig.  65,  the  Arms  of  the  Canton  of  Zurich,  per 
tiend  funistcr,  argent  and  azure. 

The  expression  in  bend  sinister  is  npjilieil  when  any  lni.«ad 
charge  having  length  is  dis{x]ticil  in  this  manner;  or  si:iihi«r. 
when  ony  number  of  charges  are  so  arranged.  Fig.  66, 
tlie  Arms  of  die  Kpwcopal  See  of  W'inchester,  arc  gules, 
two  keya  endorsed  in  bend,  the  uppermost  argent,  the 
other  or,  amt  a sword  in  liend  sinister,  interposed  be- 
tween them,  of  tlie  Recoiid,  hilted  of  the  third. 

The  two  liends  in  combination  form  an  ordinary,  C’umlniia. 
whicli  is  called  a sa/itre.  d sat/<^ndo,  because  it  seenw  to  iiu»  «*f  il»« 
leap  across  the  wieulchcon.  The  .\rms  of  the  Sec  of 
Bath  and  Wells  (fig.  67)  are  azure,  d iol^ire  quarterly 
quartered,*  or  and  argent.  When  a saltire  is  cut  oif  Salliiv  hu« 
by  horizontal  lines  at  chief  aud  base,  it  is  called  ha-  taeUy. 
meliy. 

Charges  having  length  laced  in  the  direction  of  the  Ss*UrwiBe. 
saltire,  are  said  to  He  ia  hjttire,  sa/tirewise,  or  saltire- 
ways.  'rhtis  the  Arms  of  the  See  of  Ixindon  (fig.  68) 
are  blazomd  gules,  two  swords  aattirrwMr,  argent, 
hilteilor.  The  same  expression  applies  to  any  number 
of  charges  arranged  in  this  direction. 


• ThiB  ntpnnirioTi  spplies  tn  iwJtirM  *nd  rrows  bIh'b  they  sre 
bifiHiiMi  by  Iiot^  crniHniir  rBcb  other,  aoJ  the  altcroat* 

s]wcr«  ore  iiUwl  with  difli.*reDt  linctuxea. 


Digitized  by  Google 


HERALDRY. 


605 


Uvnidrj. 


Pvt;  p«r 
•aliue. 

Lraengy. 


Lomd|^. 


Uiacle. 


Fret 


Fivtry. 


Fretted. 


Foea 


FuiiD;. 


Buttle. 

Cbeeraa. 


A crowlet  in  ultire  is  cnllecl  a St.  Julianas  craes. 
Argent^  a St.  Julian's  cross,  tablr,  are  the  Arms  of 
Julian.  When  the  coat  is  divided  by  two  lines  in  the 
direction  of  the  saltire,  and  the  alternate  spaces  are 
filled  with  tinctures  not  homogeneous,  it  is  blazoned 
per  la/h're,  or  party  per  Moltirt.  The  same  is  some* 
times  called  eyirmny  of  four. 

When  the  field  or  diarge  is  divided  by  many  lines 
drawn  saltirewise  into  spaces  filled  witli  alternate 
tinctures  not  homogeneous,  it  is  called  luzengy, 
(lotengy,  ardent  and  guiri.  fig.  69,  is  tlic  Arms  of 
the  Ptince  of  Monaco,)  and  each  of  the  eoixipart* 
ments  is  termed  a lozenge,  (/atm'ng/a,  from  its  shape,) 
which  is  ofien  borne  as  a separate  ordinary,  and  is 
always  the  form  of  the  escutcheon  which  contains  the 
bearings  of  unmarried  females.  The  lozenge  is  not 
limited  to  any  particular  capacity.  Edmondson  makes 
the  width  of  tlie  lozenge  three-quarters  of  its  height ; 
but  on  this  authors  diifier.  W’hcn  a lozenge  reaches 
every  way  to  the  circumference  of  the  escut^eon,  it  is 
call^  a grand  lotengt,  or  a lozenge  throughout.  See 
fig.  70.  the  Arms  of  the  Count  of  Qreffi’n  j guter,  a 
grand  loaenge  (agent. 

A lozenge  voided  is  called  a matcle,  (mneu/n,  the 
mesh  of  a net,  which  this  ordinary  exactly  a'semhlcs.) 
But  Edmondson  says,  “according  to  the  Bentiments  of 
(Ul  authors,  it  should  be  an  exact  square.”  Who  these 
authors  are  it  is  nut  so  easy  to  specitS*.  See  fig.  71,  the 
Arms  of  the  city  of  Rouen,  gulet,  nine  masclcs,  three, 
three,  and  three,  or.  Lozengy  voidfd  ia  called  ma*- 
cally. 

Kfrtt  is  a masele  interlaced  with  a saltire.  The  term 
seems  to  be  derived  from  fretuM,  the  ordinary  repre- 
senting slicks  ntpportfd  by  eatdi  other.  See  fig.  72, 
argent^  a fret,  aahte.  the  Arms  of  Vernon.  Sometimes 
we  find  a fret  of  eight  piecee. 

When  the  field  or  charge  is  covered  with  bendlets 
dexter  and  sinister  interla^  at  equal  distances,  afrer 
the  manner  of  the  fret,  ttxceeding  eight  pieces,  the 
bearing  is  called  fretty.  Fig.  73,  argent,  fretty,  azure, 
is  the  bearing  ol*  De  Montier  Aullier.  It  is  astonishing 
that  etymologists  should  here  have  thought  of  the  fretting 
of  water  over  the  stones  of  a brook.  The  derivation  is 
obviouslv  from  the  fret,  and  its  etymology  ultimately  the 
same.  When  charges  appear  ^tween  the  frets,  the 
bearing  is  called  diaper. 

Charges  alternately  crossing  each  other  are  said  to 
be  fretted.  Azure,  three  trouts  fretted  in  triangle,  teste* 
h-la^]ueue,  argent,  are  the  Arms  of  Troutbeck,  quartered 
by  the  Talbots  of  UraAon.  See  them,  fig.  74. 

The  lozenge  somewhat  elongated  lakes  the  name  of 
njvtil,  from/ujce,  the  old  Norman  word  for  a spindle, 
which  its  form  resembles.  Azure,  five  fiisib  in  fees,  oi^ 
are  the  Anns  of  the  Abbey  of  Salley.  Fig.  7h. 

When  a shield  or  charge  is  divided  into  fusils  of 
two  tinctures  alternately,  it  is  called  fveiUy,  and 
fiiriher  denominated  from  the  direction  of  the  fusils. 
If  they  lie  palewise,  it  is  called  fniUly  only;  if  barwise, 
futUfy  Itarry  ; if  bendwise,/u«<fy  bendy.  Fusilly  and 
ermine  on  a chief  of  the  first,  three  lilies  arg^U,  is 
the  Arms  of  Magdalen  College,  Oxford.  Fig.  76. 

The  lozenge  pierced  is  called  a rwtre.  See  fig.  77, 
axure,  three  rustres,  argent,  the  Arms  of  Lcbaret. 

The  chevron  may  be  considered  as  the  progeny  of 
the  saltire,  as  consisting  of  the  lower  half  of  that  ordi- 
nary brought  to  a point  on  the  upper  side.  Some  assign 
to  Uiis  ortlinury  one'fifUi,  and  some  one-third,  of  the 

vot.  T. 


escutcheon.  The  latter  may  always  be  assumed  when  Bkioniy. 
the  ordinary  is  charged.  Chevron,  in  French,  signifies  »*’ 

the  support  of  a slanting  roof  formed  by  one  rafrer 
lying  against  the  other,  which  is  precisely  the  shape  of 
the  ordinary.  The  chevron  is  always  shaded  on  the  two 
lower  sides,  not  on  one  lower  and  one  upper.  Many 
examples  of  this  ordinary  will  occur  as  we  proceed. 

Concerning  the  locality  of  this  ordinary,  great  is  the 
contmt  among  armorists.  The  grave  and  decorous 
Owillim*  is  excited  to  almost  unbecoming  warmth  by 
those  “common  disorderers  of  tlicse  tokens  of  honour,” 

“ the  common  painters,”  who  have  ventured  to  depress 
the  vertex  of  the  cha^Ton  from  the  middle  chief  to  the 
honour  point.  But  notwithstanding  this  venerable 
authority,  the  practice  of  Heralds  has  l>een  to  follow  this 
corrupt  example.  Yet  is  tlie  chevron  found  in  various 
situations.  Sometimes  a fess  cMXurs  between  two  of 
them.  Sometimes  it  stands  on  one  side  of  the  escut- 
cheon, in  which  ca.se  it  is  called  bounty,  and  denominated 
from  the  side.  Or,  a chevron  touniy,  sinister,  eulet,  is 
the  bearing  of  Tournay,  see  fig.  78:  the  same  bearing 
is  sometimes  called  a chevron  ajuched,  counter4umed,  or 
counter-pointed.  Sometimes  we  find  them  interlaced,  or 
6racrd,  as  in  the  Arms  of  Fitzhugh,  fig.  79,  azure,  three 
chevrons  interlaced,  a chief,  or.  The  che%ron  is  beside  Chevr«n 
subject  to  eouping  ami  voiding,  and  to  an  operation  reaio*««L 
called  removing,  which  will  be  better  understood  by  a 
representation  than  a definition.  See  fig.  80,  a chevron 
renvived,  a chief,  argrrnt,  the  Arms  of  Wolfsthall. 

Another  form  of  this  ordinary  is  called  drhruted,  or 
fraded.  See  fig.  61,  azure,  a chevTon  debrused, 
argent,  name,  Winterfall.  Fig.  82  presents  a form  which 
is  dso  called  a chevron  removed.  Perhaps  it  would  l»e 
more  correct  to  call  it  removed  one  joint.  When  the 
middle  part  of  the  chevron  is  wholly  taken  away,  it  is 
said  to  be  diejointed.  See  fig.  83,  guUt,  a chevron 
disjointed,  or,  name.  Discord. 

An  ordinary  containing  one-half  the  chevron,  but  CbevtoocL 
having  the  same  shape,  is  called  a chetroneL  The  Arms 
of  Clare  (fig.  64)  are  or,  three  chevronels,  gute$. 

An  ordinary  containing  one-quarter  of  the  chevron  Coupk 
u called  a couple  dote,  which  always  is  found  in  com- 
pany  with  the  chevron,  one  on  each  side,  which  in 
that  case  is  said  to  be  cotited.  Edmondson,  however, 
calls  all  diminutives  of  tiie  chevron  chevTonels,  and 
only  applies  the  term  couplc-clo«e  when  the  ordinaries 
are  plsced  in  pairs ; but  in  this  he  is  not  generally  fob 
lowed. 

When  the  escutcheon  is  parted  by  two  lines  in  the  Party  pet 
direction  of  the  chevron,  meeting  in  or  a little  above  cbetioo. 
the  fess  point,  the  coat  is  said  to  be  per  chevron,  or  party 
per  chevron.  Party  per  chevron,  table  and  (agent,  are 
the  Arms  of  Aston.  See  fig.  65. 

When  the  field  or  chaige  is  divided  into  parallel  Cbenonny. 
spuces  in  the  form  of  chevrons,  occupied  with  alternate 
metal,  &c.  not  homogeneous,  such  bearing  Is  called 
cAmronny,  and  is  further  denominated  from  the  number 
of  its  pieces,  as  paly,  barry,  Ac.  Chevronny  of  eight, 
argent  and  vert,  is  the  bearing  of  Cbevronney.  Fig.  86. 

When  charges  assume  tlie  form  of  the  chevron,  they  Chmua 
are  said  to  be  placed  ia  cAevron,  cAerroavife,  or  chevron- 
loayf.  Argent,  a heart,  gvdet,  pierced  by  two  swords 
chevronwise,  azure,  is  the  bearing  of  Pearson.  Fig.  87. 

When  the  bends  and  pale  (enninale  where  they  meet, 
they  form  the  ordinary  culled  the  pall,  from  its  resem- 
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Heraldry,  blaoce  to  the  paliium  of  patriarchs  and  archbishops. 

Some  call  it  the  poir/<-,frum  the  Fret>cb,aAer  the  Latin 
Cgm>(ii»»*  pergula.  And  it  may  be  well  to  distin^iah  it  from  the 
tion  ufttw  pdll  which»aa  we  shall  have  ocxMion  toobaerre. 

the  pU  aometimea  occurs  iii  coat-armour,  i*  ig.  86,  or,  a pairle, 
PhD.  or  gula,  is  the  Arms  of  FauliDg. 

paid*.  We  may  here  conveniently  notice  the  ordinary  called 

Pile.  the  pile,  which  is  oommunly  enclosed  by  two  lines  drawn 

from  the  upper  side  of  the  escutcheon  meeting;  in  a | oiot ; 
and  this  we  oug^bt  to  do  in  this  place  aocci^ingr  to  the 
opinion  of  those  who  consider  it  the  naloral  oApna^  of 
the  saltire,  as  bein^  the  space  enclosed  in  chief  by  the 
boundary  lines  of  that  ordinary.  To  this  optnioo.  how- 
ever, we  do  not  subscribe ; as  the  pile  always  reaches 
below  the  fens  point,  while  the  point  of  intersection  of 
the  upper  lines  of  the  saltire  falls  always  above  it.  Be- 
side which  circumstance  the  poaitioii  itself  of  the  pile 
varies  in  a manner  to  destroy  all  analoffv  between  it 
and  the  saltire,  or  rather  the  spare  in  chief  of  tl>e  saltire. 
We  prefer,  therefore,  to  consider  it  an  independent 
ordinary.  It  seems  sinpitar  that  its  ctymolof^  should 
e^er  have  been  question^.  It  it  so  exactly  a represen- 
tation of  a pUe  on  which  bhd^.  &c.  arc  built,  that 
nothinf^can  be  more  so.  Fig.  69,  the  Armsof  Cliandos, 
are  arge?it,  a pile,  gulet. 

“When  there  is  hut  one  pile  in  the  field  it  must 
contain  the  third  part  (of  the  escutcheon)  at  the  chief.”* 
Such  is  Qwillim’s  rule.  But  practice  docs  nut  univer- 
sally  confirm  it.  When  several  piles  arc  borne  in  one 
coat,  they  must  converge  towards  the  base,  unK^  other- 
wise specified  See  fig.  90,  argent,  three  piles, 
for  Oildsbrough.  Fig.  91  in  blazoned,  argent,  a triple 
pile  in  \xksc  per  bend  minister,  vrrt,  flory,  tafile. 

1‘ity.  When  the  shield  is  parted  by  zig-zag  lioes  into  more 

than  three  spaces,  the  hearing  is  said  to  be  pily.  This 
is  a very  uncommon  bearing.  It  is  called  tntrry  or 
bendy  pUy,  when  in  direetkm  of  the  bar  or  bend; 
but  when  in  direction  of  the  pale,  pity  only.  But  when 
there  are  only  three  space*  or  pieces,  H is  called  party 
I’srty  i.er  per  pile  ; and  the  words  fratM'rae.  inernt,  per  bend,  &c. 

arc  added,  according  to  the  pooitjon  of  the  lines.  Per 
pile  traverse,  argent  and  gulet,  are  the  Anna  of  Rathlow. 
Fig.  92.  I^r  pile  inverse,  or,  gtdt$,  and  table,  thoae  of 
MeinstorfT.  Pig.  93. 

PtlrwUe.  When  several  Mnall  charges  are  arranged  in  the  form 
of  an  inverted  pyramid,  or  when  charges  having  length 
meet  in  the  base  and  widen  at  the  chief,  they  are  said  to 
be  Ixirne  in  pile,  pilefcay$,  or  pUncise.  When  three 
charges  alone  are  borne,  and  no  specification  is  made, 
they  are  alwaya  understood  to  be  borne  pilewise. 

B<nt)<ire.  We  have  now  discharged  the  oonidderation  of  the 
great  ordinaries,  and  those  which  are  either  their  dimi- 
nutives or  derivatives.  The  next  object  which  appears 
to  claim  mir  attention  is  the  bortiure  or  border,  whose 
name  sufficiently  conveys  its  description.  It  occupies 
one-fifih  ot'  the  escutcheon.  Edmondson  and  some  oilier 
writers  of  authority  do  not  allow  the  bordure  to  be 
shaded,  which  would  deprive  it  of  the  nature  of  an  or- 
dinary altogether,  which  is  a charge,  and  reduce  it  to  a 
mere  division  of  the  shield.  But  as  it  is  generally  re- 
garded OR  an  ordinary,  it  ought,  on  that  account,  to  be 
shaded.  The  bordure,  if  of  fur,  formerly  was  blazoned 
“ pnyfrtp  of  ermine,  ermines,  Ac.”  or  whatever  the  fur 
might  happen  to  be  ; if  chajged  with  beasts,  it  was  bla- 
zoned “e«urny  (crt  or/te,  Fr.)  of  liwis,  Ac;”  if  with 
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birds,  maluron,  (m  orfr,  Pr.  in  a border,}  of  Blosoofy. 
eagles,  Ac. if  of  plants,  verdoy,  of  roses,  Ac. ; and  if  of 
other  inanimate  objects,  “ enloyry  {entouri,  tmmiuitded) 
of  croaslcts,”  Ac.  But  these  useless  distinctions  have 
uow  given  way  to  the  usual  mode  of  blazonry.  When 
the  bordure  is  simply  adumbrated,  the  arms  must  be 
blazoned  as  in  fig.  94,  the  Arms  of  Magdeburg;  per  foos, 
tert  and  argent,  each  imhordured. 

A border  running  parallel  with  the  side*  of  the  escut*  XVswure. 
cheon,  containing  abmt  one-quarter  of  the  besndure,  it 
called  a tremire.  It  is  generally  double,  and  Mime- 
limes  triple,  and  it  is  moat  usually ^ory-eounlerjlory, 
i.  e.  ornamented  with  firurtde-ly^  alternately  arranged 
in  oppcBite  directions.  This  bearing  makes  a part  of  the 
Arms  of  Scotland,  and,  M it  it  pretended,  was  a present 
of  honour  from  Charlemagne  to  Achaius,  then  King  of 
that  Country.  Several  Senttish  coats  have  the  tressure, 
particularly  that  of  the  Royal  House  of  Stuart,  which 
occurs  in  fig.  96 ; or,  a fess  cheeky,  argent  and  azure, 
within  a double  Iremtre,  fiory-counterflory,  gulet. 

We  do  not  here  mention  the  orle,  whii^  mine  con- 
sider  a diminutive  of  the  bordure,  b^nse  we  rather 
regard  it  as  referable  to  (he  inescutebeon,  which  we  shall 
presently  notice. 

A subordinate,  but  strictly  independent,  ordinary  is  Flaoche*. 
the  ftanch,  which  is  oontained  by  tne  circnmforence  of 
a Mmicircle  and  the  side  of  the  eocotcheon.  Two  of 
these  are  always  borne  together.  They  have  dimim>- 
tives  contained  by  ellipnes  of  different  eccentricity  and 
respectively  ailed and  roidrrs  ; but  ccmcerning  Flssqun 
these  armorists  are  not  agreed,  fM>me  making  the  sodvwdcf*. 
Jicuque  (he  principal  ordinary,  and  the  flanch  the  deri- 
vative. The  distinction,  however,  is  now  obsolete,  and 
nil  figures  of  this  kind  are  known  by  the  common  term 
ofjlanch.  Or,  two  flanches,  gvfrr,  were  the  Arms  of  Lan- 
croft  Priory.  Cumberland.  Pig.  98. 

An  escutcheon  placed  upon  the  fe»  point  is  called  an  lowcui- 
in^vcufcAeon.t  ” This  ordinary  oontaineth  the  fifth  port  *b«on. 
of  the  field,”  snith  Leigh,  **  but  his  demonstration  de- 
noteth  the  third  part.”  So  observes  Gwillim  ; and  iier- 
haps  the  best  way  of  reconciling  this  oontrmdictioa  will 
be  to  allow  this  ordinary,  like  some  others,  the  third 
part  when  charged,  and  the  fifth  part  otherwise.  It  is 
evident  that  this  ordinary  must  not  encroach  too  much 
on  the  escutcheon,  as  then  the  remainder  would  becorue 
a bordure.  Some  Heralds  coll  all  escutcheons  borne  as 
arms  ineocutcheons ; bnt  the  andent  practice  was  cer- 
tainly to  restrict  this  term  to  an  escutcheon  borne  on  the 
fess  point 

An  inesciitcheon  voided  is  called  an  orle,  (ortt/a,  Oils. 
Latin,  little  border,)  which  contains  the  half  of  a bordure. 

An  orle  is  sometimes  home  double,  or  triple,  (hat .is, 
one  or  more  orle*  within  another.  Oula,  an  orle,  argni/, 
is  (he  Arms  of  the  family  of  Baliol ; hence  of  Baliol 
College,  Oxford.  Fig.  97. 

Charges  disposed  iu  the  form  of  an  orle,  are  said  to 
be  in  oHe. 

These  ore  the  bearings  usually  comprehended  under 
the  name  of  ordinaries.  To  th^  may  be  added  the 
file,  lambeau,  or  label,  (by  which  last  name  it  is  most 


* The  is  * iKaiiiig  M veU  luiimu,  as  «carn.'ly  to  n«rd 

descriptioa.  Yft  we  tbould  not  have  deviated  fniCD  our  oiiWHy  or* 
roogencot  by  introducing  it  in  this  pUcs,  eieepl  ftoM  oecewity. 
Tha  tresMure  has  every  to  W eonxidvr^  • voiiaty  of  the  bor- 
dure ; and  th«  is  its  usual  rotnpajiioa. 

I Of  whatever  furm  Im  eacutchcuo  is,  im  locscutcheoo  aenerollm 
fellowa  it. 
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Qvraldiy.  commonly  blazoned,)  a figure  consiMing  of  one  piece 
^ reaching  acrom  Uic  sliield,  and  several  at  right  lines 

to  it,  which  are  called  points.  This  figure  U by  some 
writers  excluded  from  tlie  honours  of  an  ordinary,  and 
considered  only  as  a family  distinction.  But  Owillim 
has  produced  several  coats  in  which  it  is  undoubtedly  a 
bearing;  as  for  example,  fig.  98.  that  of  Liskirk.or,  three 
labels,  barwtse,gu£es,  the  first  of  five  points,  the  second 
of  four,  and  the  Uiird  of  three.  The  abatements  we  re- 
serve to  the  divinion  on  marshalling.  We  shall  now 
advance  to  the  di«:iLS.sion  of  those  bearings  which  are 
called  common  charges,  first  briefiy  noticing  those  known 
by  the  name  id*  HouiuUU  and  OuUn. 

Roundels,  A roundei  is  a circle,  supposed  to  be  emblematic  of  a 
mth  (heir  blow  sustaiiirtl  in  the  shield.  Foreign  Heralds  call  all 
^ roundels  indlscriniinatcly /ourleanx,  but  this  name  in 
tujos.  English  Heraldry  is  restricted  to  the  red  roundel.  The 
roundels  are  denominated  as  follows : 

Gold.  Bezant^  from  Byzantiiius,  (ic.  avmmui,)  the 
gold  coin  of  Byxantium. 

White.  Plaie,  from  the  Spanish  p^ohr,  silver. 

R‘.>d.  TourUau,  Fr.  a kind  of  cake.* 

Blue.  Huri,  a flower  o(  a blue  colour. 

Green.  Pommt,  Fr.  an  apple. 

Black.  PeiUt^  Ogret«,  or  Gunslone.  The  first  of 
these  terms  is  must  in  use. 

l*urple.  Goipe,  which  some  (ri  Diu  placeC)  derive 
from  the  verb  to  guip. 

The  orange-coloured  roundel  naturally  takes  the 
name  of  that  fruit;  and  the  **  sanguine’'  is  termed  ft/ze, 
from  gunue^  Fr.  a mess  of  heated  metal ; it  represents 
a heated  cannon  bell.  The  last  two  are  very  rarely 
used. 

The  above  names  are  always  employed  by  English 
Heralds,  who  never  blazon  “ a roundel  or,”  Ac.  but 
always,  ” a bezant,”  &c. ; except  only  in  counter' 
changes,  where  this  mode  of  blazon  would  be  awkward 
and  prolix.  Thus  the  Arms  of  Abtot.  Earl  of  Worcea- 
ter  in  William  Rufus's  time,  fig.  99,  are,  according 
to  Gwillim.  ” per  pale,  or  and  gufee,  three  roundels 
oounterchanged.”  And  where  the  roundel  is  fif  fur,  or  of 
equal  tinctures ; as,  a roundel  ermine,  a roundel  cheeky, 
&c.  Some  represent  Uie  bezant  and  plate  flat,  atul  Uie 
other  roundels  spherical.  Hut  as  the  lower  roundel 
in  this  coat  must  partake  of  gtdd  and  red.  in  order  that 
the  three  may  be  arranged  pilcwise,  (see  under  pi/ewisr.) 
it  is  obvious  that  this  rule  roust  be  violated  here. 

A roundel  barry  wavy  of  six,  argent  and  azure,  is 
called  a fountain^  of  which  natural  object  it  is  a rude 
representation.  This  roundel  is  always  represented  flat, 
^hen  the  field  or  charge  is  strewed  with  equidistant 
rouDdels,  it  is  said  to  be  bezanty,  platy,  pommeUy, 
hurty,  peUeiiy,  $emy  of  torieaux,  eemy  of  golpet^  ttmy  of 
oranges,  eemy  of  guza,  acctmling  to  the  nature  of  the 
roundel. 

Gutks.  GutUz  are  devices  resembling  drops,  from  gauUe, 
Fr.  a drop.  They  are  most  generally  borne  at  equal 
distanees,  scattered  over  thb  whole  shield  or  charge, 
which  thence  is  said  to  be  gutty,  with  the  following  dia 
Unctions. 


* It  is  said  (hst  s Spasislk  Piince,  b«uig  sbout  to  eagsge  the 

Ifocts,  eacoursfed  hu  teea  to  cut  e quantity  of  caJui,  by  leUuifC 
tbsm,  that  M many  cokei  oa  sach  mao  otir,  so  nui^  Moors  h«  would 
kiU  In  tbs  battla.  After  the  vidory,  ths  various  Chiefs,  in  memory 
of  the  oeeumnet,  assumed  in  thrir  baoiieKS  as  many  cakss  as  thsy 
had  mpectiTely  eaten.  This  tradition  is  apfilisd  to  esplain  tbs  frw 
qooocy  of  tourtesm  in  the  aniu  of  ths  ouhiltiy. 


If  the  drops  bo  of  pi'd,  the  offset  la  daaomiaaUd  gst/y  ^or. 

while if  m». 


red... 
blus. . 
tUck 
gma 


. . . .de  lumy. 

....d*  /urmeu 
. . . fh>tr. 
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An  illustrative  example  will  be  fuutul  In  fig.  100,  the 
Arms  of  the  Penitents  of  St.  F rancis,  $ahle,  gutty  d'eitu, 
in  chiefs  dove  with  wings  expansed  descending,  argent. 

Next  to  the  wdinaries  come  m lie  conttideretl  the  com-  Co*»nj« 
mou  charges,  under  which  name  is  compreheiiJed  cvciy  vaaaoti. 
utlicr  species  of  charge.  We  shall  class  them  into  uni- 
male and  inanimate. 

1.  Animate  diurgcs  arc  1.  celestial ; it.  terrestrial ; 3.  Aiism>ti-. 
chimerical.  All  animate  charges  arc  represented  moving 
towards  the  dexter  side  of  tlie  cscutchcmi,  unless  other' 
wise  specifietl ; if  they  respect  the  sinister  ride,  they  are 
said  to  be  contourny. 

1.  Celestial  animate  charges  are  angels  and  cheru-  CchtiUl. 
bim.  The  vulgar  rcpreseutnlion  of  an  angel,  an  human 
figure  willi  wings,  is  too  well  kitown  to  make  any  parti- 
cularizing necessary. 

A cherub  is  an  infant  face  between  two  ur  more  w ings. 

Fig.  101,  sablef  a chevron  between  three  cherubim,  or,  is 
the  bearing  of  C'hulloner. 

2.  There  are  some  terms  which  indifferently  apply  to  T«rr«i 
all  kinds  of  tcrreslrial  creatures ; sucli  as  coujifd,  where 

the  charge  is  ubruptly  terminated  in  a straight  line;  an 
expreseion  which  we  have  already  seen  applicil  to  ordi- 
naries; crated,  where  the  charge  lemiinales  in  three 
parts;  drmy,  where  the  covped  upper  half  of  the  crea- 
ture is  represented;  gardant,  when  the  full  face  is  exlii- 
bilnl;  rrgardanf.  when  turned  back  over  iJic  shoulders. 

The  human  figure,  as  might  be  expected,  enters  Mao. 
largely  into  Heraldry;  nut,  however,  so  UcHnieally,  as 
to  render  it  necessary  to  give  many  examples.  Man  is 
said  to  be  crined  of  the  colour  of  his  hair. 

The  most  remarkable  human  figure  which  is  the  strict 
property  of  llcnddry,  is  what  is  called  a Pretitr  John, 
viz.  a Ihilriardi  scaled,  bearing  in  his  mouth  a drawn 
sword  leswise,  his  dexter  hand  erect,  tlie  fourth  and 
fifth  finger  l>ent ; his  rinister  huliUng  a bouk  expansed.* 

Azure,  a Prester  John,  proper,  are  the  Arms  of  the  See 
of  Chichester.  Fig.  102.  The  Prester  John  appears  to 
be  the  Evangelist  John,  who  calls  himself,  car* 
in  his  two  last  Eputlet,  o ; and  the  sword  ie 

the  representation  of  ”the  sword  of  the  Spirit,  which  is 
the  word  of  God.” 

A human  arm  bent  back  is  said  to  be  embovxd  when 
the  elbow  is  to  the  dexter  skle ; when  to  the  sinister, 
counter  embowed;  a hand  extended,  with  the  palm  pre- 
sented, apavmy.  If  armed,  the  arm  is  called  vambraced. 
{avanl-hraz.') 

Fig.  103  presents  a bearing  somewhat  fantastical, 
which  is  blazoned  thus;  gules,  three  legs  armed,  proper, 
conjoined  in  fess  at  the  upper  part  of  the  tliigh,  flexed 
In  triangle,  garnished  and  spur^,  or.  Tins  is  the  bear- 
ing of  the  isle  of  Man. 

Beasts  are  said  to  be  passant  when  represented  as  B«a»ta. 
passing  or  walking  by ; rampant,  when  rearing ; satiant, 
when  springing  forward ; stjanl,  when  sitting;  ttatant, 
when  standing;  carrmt,  when  running;  coifcAan/.fwfaen 

* KoUeraklic  figure  ia  mete  vanoualy  refneaented  Ihan  IhsPtea 
(er  Jehn.  (.hu  rvpmealatioa  ia  taken  from  an  authontativa  draw- 
ing in  tke  College  of  Arma. 

f BeaaU  of  pay  are  id  to  be  ewAenf;  braata  of  chaae, 

Dm  aaoM  iliefiortico  obUtni  respectively  beteeen  the  tamia  m/ioiW 
wad  tpnngiMg,  paaMw/  and  tnpfnng,  Liuaa  feedii^  are  ropui. 
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jlamUrj.  dormant,  when  sleeping;  na»crni,  when  rising 

out  of  the  midjU  of  any  aginary,  &c. ; utuani^  when 
from  the  t<j|i  or  bottom,  llte  lion  on  the  crown  of  Scot- 
land, in  a sejant  gurdant  nosition,  is  stud  to  be  aatt. 
(seated.)  They  arc  cnlleu  dwnembrred,  when  their 
heads,  tails,  and  feet  are  separated  from  their  bodies. 
When  ram|Miiit  in  opposite  directions,  front  to  front,  they 
are  termed  comhaiant  j when  beck  to  bock,  addorty. 
When  two  animals  are  rr presented  side  to  side,  as  in 
fig.  1U4,  but  moving  in  opposite  directions,  they  are  said 
to  be  rounfrr/r}/;/}i/tg,  counirrpatsant,  counfrr«z/ta/i/, 
&c.  a.H  the  case  may  happen.  The  example  U blazoned, 
§ablf,  two  hinds,  countertripping,  argrnt.  Beasts  arc 
also  called  dfhruuefi,  when  a charge  is  placed  oxer  them. 
They  arc  said  to  be  armt-d  and  taiigurd  of  the  colour  of 
their  claws  and  tongue;*  qururd.of  their  tails;  ungvtrd^ 
of  their  hoofe ; armed,  of  their  horns,  except  deer,  which 
are  attired.  When  the  lieod  only  la  presented  without 
any  part  of  the  neck,  it  is  said  to  he  eaboved.  {cabefa^ 
Span,  head.)  Fig.  105,  the  Arms  of  Mackenzie,  are 
azure,  a stag's  head  cabosned,  or. 

A deer  statant  gardant  is  said  to  he  at  gaze. 

Lions  are  said  to  be  t-oward,  when  the  tail  is  brought 
dow’n  between  the  legs;  defamed,  when  the  tail  is  alto- 
gether taken  away ; taiiUuny,  when  they  bear  a ba.ston 
in  the  mouth,  if  more  than  one  a(>))ear  in  a cout, 
they  are  callei}  UonertM;  but  this  distinction  is  now  little 
t^serx’ed.  The  whole  foreleg  of  the  lion  is  calleti  a 
gamb.  ijambe^  leg,  Fr.)  If  the  lower  joint  only  be 
rvpresrnU'd,  it  is  called  a paw. 

An  extraordinary  bearing  U noticed  by  Gwillim, 
(chap.  XV.  sec.  3 ) wliich  we  have  copied,  f^.  106.  It 
is  thus  blazoned  by  him;  **the  held  is  Marn,  (gufec.)  a 
tricorporaled  lion,  issuing  out  of  the  three  corners  of  the 
escutcheon,  all  meeting  under  one  head  in  the  fews  point, 
srd,  (or,)  armed  and  langtieil,  Jupiter  (cz.)**  Fur  whose 
Arms  this  blazon  b intemled,  we  arc  not  inform«i.  Ed- 
mund. Earl  of  Lancaster,  brother  of  Edward  L,  and  one 
of  the  ancestors  of  the  Earl  of  Tolness  in  Uwillim'n  time, 
is  mentioned  by  him  us  bearing  Arms  not  very  dissimilar 
from  these. 

A hoty  famb  is  a lamb  paasant,  proper,  his  head  sur- 
rounded with  a glory,  or,  and  supporting  in  his  sinister 
ungiilc  a staff,  argent,  ending  in  a cross,  eiisigned  with 
a flog  of  the  thi^,  charged  with  a cross,  gulen.  The 
Arms  of  the  Mithile  Temple,  London,  are  argent,  on  a 
cross  of  England,  a holy  lamb.  Fig.  107. 

Bi  d-i.  Birdt  are  suid  to  be  memfreredofthe  colour  of  their  bills 

and  laJuiis,  except  they  be  of  prey,  when  they  are  said  to 
be  armed.  And  Uieir  bills  and  talons  are  called  mrm> 
6cr#.  Their  wings  are  displayed,  when  open;  ered, 
when  extending  upward.s;  inverted,  urhen  downwanb; 
do»,  when  closed.  When  the  wings  arc  displayed,  and 
the  bird’s  body  lies  in  fess  or  bemi,  it  is  said  to  txdant 
in  fess  or  bend.  So  argent,  a heron  volant  ui  fc»i,  azure, 
between  three  escallops  sable,  is  the  bearing  of  Heroii- 
don.  Fig.  109.  The  swan  and  other  heavy  birds,  open- 
ing their  wings  to  fly,  are  termed  rouiant.  When  they 
look  behind  them,  they,  as  well  as  beasts,  are  called 
Tig . rdarit. 

Birds  are  sometimes  displayed,  whiedt  is  a kind  of 
bearing  better  explained  by  an  example  tlian  by  any  de* 
flnitiun.  Our  example  shall  be  the  Arms  of  the  town  of 
Bedford,  fig.  109,  argent,  an  eagle  displayed,  wings 

• Uou  arv  xlwa^s  arn>r4  snd  Uiigurd  yu/et,  except  the  6eUl  or 
ebsrge  h«  gufet;  iq  whkh  com  *x«r«  it  nUrtiturted.  And  all  bcaiti 

uure  on  annvd  gmiet,  and  rice  t'crad. 


inverted,  azure,  ensignetl  with  a triple  tower  of  the  Blawsiy 

Sometimes  Heraldry  supenulds  to  Nature,  as  in  the 
eacutcfietni  of  Russia,  flg.  1 10.  Or,  an  eagle  with  two 
heads  dbp1a)ed.  sable,  each  ducally  crowned  of  the 
field,  the  whole  imperially  crowned,  beaketl  and  mem* 
bered,  gules.  In  the  dexter  foot  a sceptre  erect,  in  the 
sinister  a mound  proper,  on  the  breast  an  escutcheon, 
gules,  charged  with  a cavalier  sla)ing  a dragon,  argent. 

A peacock  with  his  tail  displayed  is  said  to  be  in  Ail 
pride,  aiwl  a pelican  fading  her  young  is  in  her  piety. 

The  cock  is  said  In  be  erttUd  of  the  colotir  of  his  comb, 
and  joUopped  of  that  of  his  wattles.  The  Cornish  chough 
is  represented  ns  a raven  membered  and  beaked,  gules. 

Iftlicword  6ird  alone  be  used  in  blazon,  the  form 
must  be  that  of  a blackbird  ; but  the  culour  as  blazoned. 

If  more  eagles  than  one  appear  in  the  shield,  they  are 
properly  called  eaglets.  But  this  minutia  is  uflcn  oxer- 
looked.  I'wo  wings  conjoined,  inverted,  are  said  to  be 
in  lure.  See  the  Arms  of  Seymour,  flg.  Ill,  azure, 
two  wings  conjoined  in  lure,  or. 

When  three  ostrich  feathers  are  borne  together,  they 
are  called  u plume  i if  they  exceed  three,  they  must  be 
blazoned  a plume  of  feathers.  Rows  of  feathers  are 
called  heights ; or  they  may  be  blazoned  a double, 
triple,  ^c.  plume. 

A swaii’s  head  shntild  always  be  blazoned  a nran’i 
neck;  a mode  of  expression  never  applied  to  any  other 
bird. 

Tlie  cuKsowary  is  Ileraldically  termed  an  emnr.  PidMa, 

Fishes,  when  in  pole,  are  said  to  be  hauriantf  when 
in  fej^,  naiant.  When  a whale  or  dolphin  » borne,  it 
is  necessary  to  particularize  whether  it  is  em bowed  or  ex^ 

(ended.  Azure,  n dolphin  embotced,  hauriant,  or,  is  a 
coot  always  borne  quarterly  with  the  Arms  of  France, 
by  the  Duuphin.  It  will  be  found  in  fig.  112.  O'utrs, 
three  burs,  wuvy,  or ; in  chief,  three  escallops  of  the  »e- 
cuml.mer  all  a doi(>hin,  azure,  arc  the  Arms  of  the  town 
of  Poole.  Fig.  1 13. 

Other  fishes  arc  sometimes  embowed,  when  two  occur 
in  the  <‘smitcheon.  If  they  turn  towards  each  other,  they 
are  soid  to  l>e  retpecHng ; if  in  an  opposite  direction,  rn- 
dorstd.  The  Arms  of  t'rdslon  are,  argent,  an  anchor  in 
pale,  inverted,  the  flukes  in  the  mouths  of  two  dolphins 
respecting.  loA/e.  Fig.  114.  G'vlet,  two  pikes  hauriant,  en- 
dorsed, or,  are  the  Arms  of  the  dominion  of  Phiert  They 
are  ensigned  with  the  crown  of  Wurtemberg.  Fig.  115. 

5ierpents,  and  animals  of  the  genus  angiiii  generally,  Aagucc. 
are  said  to  be  «oi«d,  when  they  are  repeatedly  iwist^ 
iu  knots. 

3.  Chimerical  figures,  or  monsters,  are  usually  prf-  Chireirical 
poslcrous  combinations  of  real  animals.  figursr. 

Tliueo  com|K>unded  with  the  human  form  are,  the 
Sagittary,  the  MoiHiger,  the  Sphinx,  the  Harpy,  the 
Triton,  and  the  Mermaid. 

The  Sagittary  is  well  known  ns  the  representation  of 
the  zcKliacal  sign  of  that  name.  It  represents  a Centaur, 
or  cTciilure  of  which  the  upper  half  is  human,  and  the 
lower  the  body  of  a horse,  holding  an  arrow  on  a bended 
1k>w.  Ttie  instance  which  we  ^all  select  is  rather  cu- 
rious, being  the  Arms  of  Stephen,  King  of  Englaiui, 
adopted  by  him  in  consequence  of  his  landing  in  Eng- 
land when  the  sun  was  iu  tlie  sign  Sagittarius.  He 
changed  the  heads  of  the  leopards  into  human  bodies, 
the  leopard  supplying  the  place  of  the  horse,  thus  mak- 
ing the  Arms  of  England,  gules,  three  leopard-sogit- 
tarles  in  pale,  paseaut  regardant,  or.  Fig.  116. 
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llvfiUrx.  The  Man4igrr  a chimerical  animal,  having  the  face 
ofu  man,  the  mane  of  u Hon,  the  body  of  a tiger,  and 
two  straight  horns.  Or,  a man-tiger,  ga/et,  arm^  of  the 
field,  is  the  bearing  of  ileltcr.  fig.  117. 

The  Sphinx  is  an  emblematical  object  of  Egyptian 
superstition,  haring  the  head  and  hreasta  of  a woman, 
the  body  of  a lion,  and  two  broad  plumed  wings.  If 
these  are  omitted,  it  is  called  a •phini  tant  wingt.  It 
has  been  adde«l  to  the  Arms  of  officers  who  stgnalited 
themselves  in  the  war  with  the  French  in  Eg\pt.  The 
crest  of  Asgill,  fig.  1 16,  ts  a Sphinx  sans  wings. 

The  Harpy  is  uii  animal  having  the  upper  port  of  a 
woman,  and  (he  lower  parts  and  wings  of  a bird ; Fir- 
ginc’<r  vducrum  faciet,  os  the  whole  idea  is  happily  con« 
teyed  by  V'irgil.  Pig.  119  expresses  the  armorial  bear- 
ings of  the  city  of  Nuremberg,  axvre,  a Harpy  displayed, 
crined,  crowned,  and  armed,  or. 

The  Triton  is  an  animal  uniting  the  upper  part  of  a 
man  wHUi  the  lower  of  a fish.  See  fig.  120,  the  bearing 
of  Sir  Isaac  Heard,  impaled  with  that  of  his  office.  Oar* 
ter  King  of  Arms,  and  rnsignvd  with  the  crown  of  a 
King  of  Arms.  Tlic  whole  is  blazoned  thus:  argent,  a 
C30S.S,  gu/ei ; on  a chief  azure,  a ducal  ouronel,  or,  sur- 
rounded by  the  garter,  between  a lion  of  England  and  a 
fleur-de-lys  of  France ; the  whole  impaled  with  a Triton, 
crowned,  gra.sping  in  his  right  hand  a trident,  and  in  his 
left  the  mast  of  a ship ; all  in  the  sea,  proper.  On  a 
chief  azitre,  an  estoile  argent. 

The  Mermaid  is  the  female  of  the  last  monster. 

Dnimit  tm  piteem  mu/ter  forwtoea  ntpene. 

She  is  generally  represented  bearing  a mirror  and  a 
comb. 

Monstrous  beasts  are  the  unicorn,  (he  Pegasus,  the 
antelope,  the  tiger,  the  musimou,  the  dragon,  the  gry- 
phon, the  snlamaiider,  and  the  opinicus. 

Tile  Unicorn  U a horse,  tailed  like  a lion,  and  haring 
one  Btraiglit  horn  issuant  from  his  forehead.  He  is  the 
present  sinister  supporter  of  the  Anns  of  the  United 
Kingdom  of  Great  Britain  and  Ireland.  See  him  in  fig. 
121,  argent,  an  unioom,  eahU,  name,  Harling. 

liie  Pegant  is  none  other  than  the  winged  h<Mwe 
known  by  this  name  to  antU|uity.  We  have  given  a re- 
presentation of  him  in  fig.  122,  azure,  a Pegantt  volant, 
argent,  being  the  Arms  of  the  Hoivourable  Society  of  the 
Inner  Temple,  London. 

Tlic  Antehjft,  though  bearing  the  name  of  a creature 
Well  known  in  zoology,  isdiimertcal  in  Heraldry.  The 
Heraldic  antelope  has  the  body  of  a wolf,  the  tailofa 
linn,  and  a tusk  on  its  nose,  like  that  of  the  rhinoceros. 
The  Heraldic  tiger  only  differs  from  this  beast  by  haring 
on  its  head  two  serrated  horns,  and  being  hoofed  like  a 
deer,  if  its  horns  project  straigfalibrward,  it  is  called 
an  ibex.  Argent,nn  antelope,  gu^ attired  and  unguled, 
or,  is  the  Arms  of  Antilupc.  Fig.  123. 

The  Mutimitn  is  an  animal  supposed  to  be  generated 
between  the  gout  and  the  sheep.  51ec  fig.  124,  the  Arms 
of  Arnold,  gulea,  a musimou,  argent. 

The  Dragon  is  a quadruped  having  the  tail  of  a ser- 
pent, with  a pair  of  ribbed  wings.  Herein  he  differs 
from  the  fpoevv  of  antiquity,  whence  he  derives  his  name. 
The  ifKiKMir  was  merely  a large  serpent  Dragons  are  the 
supporters  of  the  Arms  of  (be  City  of  London.  A dragon 
with  seven  heads  is  called  a hydra.  Or,  a dragon  passant 
gulca,  is  the  Aims  of  the  Empire  of  China.  See  fig.  125. 

The  Gryphon  is  an  animal  haring  the  head,  the  wings, 
and  the  talons  of  the  ea^e  in  front  hinder 


parts  of  a lion.  The  •‘fpv^  of  the  Ancients,  whence  this  Blaiuuiy. 
creature  has  his  name,  was  a bird,  'fhe  gryphon,  when 
rampant  witJi  wings  erect,  ia  said  to  be  aegrrant,  or  Jer- 
greant,  pri>bably  from  mrgo ; and  aabie,  a gryphon  N*r- 
greant  or,  is  the  Arms  of  the  Honourable  Society  of 
Gray's  Inn,  London.  Fig.  126. 

The  Salamander  U an  animal  somewhat  rrsembling  a 
lizard,  and  always  represented  in  flames.  See  fig.  127, 
azure,  a salamander,  proper,  tl»e  Arms  of  Cenntnu. 

The  Opinicua  has  the  hea<l  and  wings  of  an  eagle,  the 
body  of  a lion,  and  (he  (ail  of  a cornel.  It  is  the  crest 
of  the  Company  of  Barlter-suiq^ons  of  London.  See 
fig.  128. 

Any  animal  may  be  Heraldically  converted  into  a 
marine  monster,  by  changing  the  lower  part  of  the 
body  into  the  tail  ^a  fish,  llius  are  fonned  the  seo- 
honie,  seadion,  &c.  Heraldically  called  hone  poiaaon,  lion 
poiaaon,  &c.  ’ 

Mnnstrou.s  birds  are  the  alterion,  the  martlet,  (he 
cannet  thepheenix,  the  wyvern,  and  the  cockatrice. 

The  AHerion  is  an  eagle  wm  beak  and  feet. 

The  Martlet  is  a corruption  of  the  French  martinette, 
the  small  martin;  it  resembles  a martin  without  legs. 

ITie  French  have  again  corrupted  mir  worxl  into  wirr* 

ItiU,  which  would  seem  to  signify  a little  blackbird.  The 
martlet  is  a very  ancient  bearing,  ami  is  interevltng  to 
the  Englishman  fiom  the  share  which  it  sustains  in  the 
Arms  of  our  Saxon  Kings : those  of  Edward  the  Con- 
fessor (fig.  129)  are  blazoned  azure,  a cross  flory,  bc' 
tween  five  martlets,  in  orle,  or. 

The  Cannet  i.s  a duck  aani  beak  and  foot. 

The  PAo'mT  is  a well-known  creation  of  aiidaiit  ima- 
gination. It  is  represcntetl  like  an  eagle,  with  gaudy 
plumage,  unless  the  colour  bc  expressed,  and  sitting  on 
a blazing  nest.  A phoenix  on  a ducal  coronet  is  the 
crest  of  Seymour.  Fig.  130. 

The  /f  yrrm  is  a two-lej^yetl  dragon  ; as  a wingwl 
bi|>ed,  he  may  deserve  to  he  chi^d  among  the  chime- 
rical birds.  Fig.  131  is  the  nia-ient  bearing  of  the 
Vandals, quartenri  in  the  ancient  Armsof  Denmark  ami 
Norway;  gulet,  a wyveni  with  wings  displayed  and 
tail  nowerl,  or.  The  escutcheon  is  enaigued  with  the 
crown  of  Denmark. 

The  Cockatrice  has  the  head  and  feet  of  a cock,  with 
the  wings  and  tail  of  a dragon.  When  the  tail  is  ter- 
minated by  the  head  of  a ilragon,  he  is  ca)le<l  a baaiiuk. 

Argntt,  a cockatrice,  aable,  crested  and  jelloped.  gu/et, 
is  the  bearing  of  Langley.  Fig.  132. 

Charges  decorated  witli  (be  heads  of  aeqicnls  are 
termed  gringoUy ; of  Hons,  leonccd ; of  eagles,  aqui^ 
laUd ; of  peacocks,  paconaUd,  &c.  See  (he  Arms  of 
Kaer,  fig.  133,  gula,  a plain  cross,  ermine,  gringolly, 
proper. 

Of  inanimate  charges,  we  eonsidervegetable  protluc-  loamnaate. 
tions  as  first  deserving  notice,  from  (he  intcrmctliale  Ve^abln. 
situation  which  they  occupy  between  ilie  rest  of  the 
inanimate  world  ami  animals. 

Trees  and  flowers  are  subject  to  couping  as  well  as 
animals.  They  are  besides  biaated,  when  leaflesa;  era- 
dicated, when  Uie  roots  appear ; tlipped,  when  irregu- 
larly broken  ofl^;  pendent,  if  drooping;  Jrucied,  if  hear- 
ing fruit;  occnfcrf,  if  full  grown.  A wheatsheaf  kcalletl 
a garb. 

Heraldic  flowers,  i.  e.  such  flowers  as  have  a purely 
Heraldic  representation,  arc  the  rose,  the  fleur-de-l\H, 
the  trefoil,  (he  quaterfoil  the  cinkful,  the  narcinsufi,  and 
the  double  quatcrfoil. 
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HfwUlry.  Of  ihe  Heraldic  n>«,  we  have  given  a rcprescntaUon 
- 1-^— . ^ in  fig.  134,  the  Arms  of  Chmt  Church,  Oxford.  Sahtr, 
on  a crmw  engrailed,  argait,  a lion  pawant,  gules,  be- 
tween four  leopards'  heads,  orure ; on  a diief,  or,  a rose, 
gulfs,  Imrded  tert,  between  two  Cornish  choiiglis, 
propfT* 

Of  the  Jlrur-de-lys,  we  have  given  acme  acamm 
before.  Our  example  for  this  will  of  «jurs«  be  the  Arms 
of  France,  aturr,  three  f!eur-<le-!)^,or,  as  represenliMl  in 
fig.  135.  Any  charge  ornamealcd  with  flcur-de-!ya  (not 
use<l  a-H  charges)  is  called  Jlory. 

The  remaining  flowers  represent  different  species 
of  grajK!i;  having  respectively  three,  fimr,  five,  six,  and 
eight  leaves.  Examples  occur  in  the  follow  ing  escut- 
cheons. 

Fig.  136.  The  trefoil,  fruto,  on  a l>eml  orgen#,  three 
trefoils  within  a Iwrdurc,  rerf,  the  lieariiig  of  l>oc- 
tors'  Commons,  being  the  arms  of  l>r.  Harley,  the 
founder. 

Fig.  137.  The  qnaterfoil.  GuWs,  five  quaterfoils 
in  saltire,  or.  Name,  Palmer. 

Fig.  139.  Tlie  ciiikfoit.  Or,  a chevTtm  between 
three  cinkfoila,  gules,  fw  All  Souls*  College,  Oxford. 

Fig.  139.  The  narcissus.  ..4rgr«<,  a narcUsus.gw/ex. 
Name,  ScxtUl. 

CoiDbios-  There  is  a curious  combinatiou  of  animal  and  plant 
A ®5^kibilcd  in  the  Arms  of  the  Sec  of  Hereford,  fig.  140, 

" gu/rt,  three  Icopanis' heads  reveried,  jessant  as  many 
^ fleur-de-l)i(,  or. 

OWfftu)  Of  all  oljjecta  not  pos.se«sing  life  the  heavenly  bodies 
boditt.  will  first  claim  our  notice. 

The  gun  is  represented  as  a circle  rayonny,  contain- 
ing a human  face.  He  is  usually  or;  and  when  this 
is  tlie  case,  he  is  said  (n  lie  in  his  gplmdovri  when  he 
is  sabU,  he  is  in  his  detriment.  We  shall  give  a repre- 
sentation of  a Heraldic  sun  In  a singular  coat  shortly  to 
be  noticed. 

The  fiill  moon,  or  moon  in  her  compiemcnt.Ss  a circle 
containing  a female  face,  and  surrounded  with  rectili- 
near rays.  When  argen/,  it  is  only  necessary  to  say 
proper,  or  leave  the  ootour  unmentioned.  When  sabU, 
the  moon  is  said  to  lie  in  her  deiriment.  W’e  shall  ex- 
hibit her  in  the  coat  just  mentioned. 

An  incretrenl  is  a horned  moon,  the  horns  being  to 
the  dexter  of  the  escutcheon.  Fig.  141,  asiire,  an  in- 
crescenU  argent,  is  the  Amw  of  the  Turkish  Enjpire. 

A creserni  is  (lie  same,  the  horns  being  tow'ards  tlie 
chief.  Sec  fig.  142,  the  .\rms  of  Tutbury  Monastery, 
azure,  a saltire  vair  of  gold  and  red,  between  four  cres- 
cents, argettf. 

A decrescent  is  the  same,  having  the  horns  to  the 
sinister.  Seefig.  143,  ojurc,  a decrescent,  pno/nr.  Name, 
l>elaluna. 

An  esioile,  or  Heraldic  star,  has  its  points  all  wavy ; if 
they  vary  from  six,  the  number  must  lie  s|K*cificd.  This 
charge,  together  with  the  Heraldic  sun  and  moon,  is 
curiously  exemplified  in  the  bearingof  John  de  pontibus, 
sixth  Bishop  of  Ely.  Ilia  Arms  ap|xear  in  fig.  144. 
They  are  blazoned  azure,  in  chief,  the  sun  in  his  splen- 
dour, Uie  moon  in  her  coinpleineul ; in  base,  the  7 
stars,  1,  2,  1,  2,  i,  or. 

A mullet  is  supjioscd  to  represent  a meteor, 


* The  author  of  the  «/  HmtlAry  obteiTM,  **in  this  oos 

«ssm|4«,  you  hav«  all  the  mmmon  coliMin  in  IlenUlr}’,  and  occt- 
denta  either  of  lioet.  or  UuDgs  chsrgtMl  with  M iuterposHl,  by  onli- 
nann  m urdioiirf  rturgvs.'* 


has  sometimes  six,  but  most  generally  five  points,  all  BUscmv>. 
plain;  when  a mullet  altmc  U nventioned  it  has  always 
five  points.  Pig.  145,  gules,  on  a chief,  argent,  two  mul- 
lets, sable,  is  the  Arms  of  Ute  great  Lord  Chancellor 
Booun,  Huron  Verulam  and  Visanint  St.  .Alban's.  A 
very  similar  bearing,  viz.  argent,  on  a chief,  gw/«i,  two 
mullets  pierced,  or,  is  the  Arms  of  St.  John,  Ixird  Boling- 
broke. 

A thunderbolt  is  a fantastical  imitation  of  the  ancient 
representation  of  this  object.  Sable,  a thunderbolt,  or, 
the  pretended  Arms  of  Scytliia.  Fig.  146. 

Of  precious  stones  tlie  only  one  which  is  strictly  Predoua 
Heraldic  is  the  etcarhunrle  or  carbuncle,  which  is  bcume 
generally  of  eight  rays,  as  in  fig.  147,  guUs,  a chief, 
argent,  over  all  an  escarbuncle  of  eight  rays,  or.  This  is 
the  liearing  of  the  Plantagenet  family,  in  tlieir  repre- 
sentative GeoSVey,  Earl  of  Anjou,  father  of  Henry  11.  of 
England. 

Artificial  charp^es  are,  ActifidsL 

1.  Ecdestastical.  The  sacerdotal  pall,  or  pallium. 

We  have  an  instance  in  fig.  14B,  the  Arms  of  the  See  of 
Canterbury:  azure,  a staff  in  pale,  or,  hearing  on  its 
top  a emits  paty,  argent,  surmounted  of  a sacerdotal  pall 
of  the  la.st,  charged  with  four  other  like  croases  fitchy, 
sable,  edged  and  fringixl  of  tlie  second.  Of  mitres, 
ciwiers,  we  shall  treat  tieparalely. 

2.  Honourable.  This  head  would  embrace  all 
coronets,  insignia,  &c.,  but  these  will  be  treated  sepa- 
rately. We  shall  therefore  only  notice  one  which  is 
more  es^weially  confined  to  the  escutcheon,  ri*.  the 
anm/fef,  a plain  ring  as  in  fig.  149.  The  Arms  of  the 
German  Empire,  now  those  <if  .\ustria,  are  or,  on  an 
eagle  vrith  two  heads  displayed,  sable,  each  head  within 
an  annulet,  argent,  grasping  with  the  dexter  claw  two 
swords,  with  the  sinister  a mound,  an  ^sculdieon  bear- 
ing  gules,  a fess  argent,  impaled  with  "nUet,  a tower 
crgr«<. 

S.  Miiitary.  Heraldry  having  taken  its  rise  entirely 
firom  militan'  distinctions,  ia  iiecesi>arily  rich  in  military 
emblems;  and  its  wealth  has  been  especially  augmented 
by  the  Uiumaments.  Helmets,  considered  as  distinc- 
tions  of  rank,  will  fall  most  properly  under  the  division  of 
marshalling.*  Buttliose  military  implements  which  occur 
as  peculiar  bearings  on  the  escutcheon,  may  well  be  con- 
sidered here.  The  chaptH  somewhat  resembles  the 
crowns  which  have  been  already  deliucuted.  Fig.  150, 
argent,  three  chaplets,  rrr/,  are  the  Arms  of  Richardson. 

The  morion  (quasi  Morion,  or  Moorish,  being  used  by 
that  {leoplc)  is  a steel  cap,  re]  resented  in  fig.  151,  the 
Armsof  Brudenell.argrnf,  adievron.fu/i’x,  between  three 
morions,  azure.  The  Heraldic  morion  differs  considerably 
from  the  article  of  defensive  armour  geuvrally  so  called. 

The  tilting  staff,  used  in  jousts  and  martid  exercises, 
contributes,  with  its  parts,  to  the  reeouroes  of  Heraldry. 

It  exactly  resembles  a lance,  except  that  it  terminates  in 
what  is  termed  a cronel,  or  coronal.  We  give  a repre- 
aentation  ufone,  afierUwillim,  with  the  re^rences.  A 
is  the  bur,  or  rest  for  the  hand.  B,  the  place  of  the 
band.  C ia  the  vamplet,  a movable  gua|rd  to  the  hand. 

D is  the  cronel.  Fig.  152. 

Fig.  153  is  blazoned  thus:  argent,  a chevron  be- 
and  tween  three  rests,  gules,  for  Arthur  of  Clopton.  The 
bearing  is  supposed  to  represent  the  rests  into  which 
the  tilting  staves  were  fixed ; but  they  are  by  some 
armorisls  called  darioju. 

* It  may  Iw  wonh  ebwrmag,  tkoi  when  **  a holiiMf  ‘ oaly  is 
BWDtiosoil  ui  bUxon,  it  is  always  m 
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Htfnidiy.  A phean  ia  tuppowd  to  be  the  iron  head  (frrrum)  of 
a jarelin  or  arrow.  It  ia  a common  bearing^  in  armory. 
See  hg.  or,  a pheon,  orarr,  Ibr  Sidney. 

A rwtep,  or  Ixtiulat  ia  not,  in  atrictnem,  exclusively 
Heraldic,  yet  trom  the  rarity  of  its  delineation,  we  may 
be  allowed  to  exemplify  it  in  the  arms  of  Magnal), 
fig.  155,  argfnt,  a sweep,  azure,  charged  with  a atone, 
or.  When  a awonl  beara  any  charge  on  its  point, 
it  is  said  to  be  enfiUd  with  it;  and  when  any  military 
inatniment  is  spotted  with  bloo^  it  ia  sakl  to  be  hnbrved. 

4.  Pertaining  to  the  ArU  liberal.  The  billet,  sup- 
posed to  be  the  representation  of  a folded  letter.  It  is 
a long,  rectangular  parallelogram,  placed  paleways  on 
the  escutcheon.  When  the  number  of  billets  in  a coat 
exceeds  ten,  the  coat  is  called  biUety.  See  representation 
in  fig.  156,  the  Arms  of  the  Kingdom  of  the  Netherlands, 
azure,  billety,  a lion  rampant,  or. 

5.  Pertaining  to  dothing.  Under  this  bead  we  may 
class  the  monrA,  (moncAe,  Fr.  sleeve,)  a device  of  not 
unfrequent  oocurrenoc.  It  represents  a flowing  sloere. 
See  fig.  157,  the  Arms  of  HaMings,  or,  a manch,  gulet. 

A shoe,  called  by  the  Irish  a 6rogr/<-,  is  sometimes 
found  in  armory,  as  in  fig.  159,  the  Arms  of  Arthur  of 
Ireland,  gule*,  a chevron  between  three  brogues,  or. 

6.  MieceUaneout. 

These  we  shall  class  alphabetically,  simply  referring 
the  reader  to  the  examples  in  the  plates,  as  many  ^ 
theae  devices  cannot  In*  clearly  defined. 

Fig.  159.  three  arthee,  argenf,  masoned,  saAlr ; 
the  capitals  and  bases  or.  Name,  Arches. 

Fig.  160.  Or,  three  bamadez,  gules.  Name,  Ramack. 
The  barnacle  is  supposed  to  be  an  instrument  for  hold- 
ing and  curbing  Ikiraes. 

Fig.  161.  Sable,  three  fire  beacons,  or,  inflamed,  pro- 
per. Name,  Dawntry, 

Fig.  162.  6’uA^,  three  birdbolts,  argent.  Name, 
Bottlesham.  The  birtlbolt  is  representeddirersely,  as  we 
f have  shown  in  this  example ; but  one  mode  only  ought 

to  be  exhibited  in  drawing  the  Arms. 

Fig.  163.  Azure,  on  a chevron,  between  three  ma- 
MgeUts,  argent,  three  6o«et,  sable,  the  Arms  of  the  Loii- 
mera  of  London. 

Fig.  164.  Argent,  three  hoteroU,  gules,  the  Arms  of 
the  Duchy  of  Angria  They  are  surmounted  by  the 
electoral  bwoet.  The  boterol  ia  the  tag  of  a scabbard. 

Fig.  165.  Gules,  a Katharine  vhetl,  or,  the  Anns  of 
t Katharine  Hall,  Cambridge. 

! Fig.  166.  Oules,  three  chessrooks,  argent  Name, 

: MTelsiogham. 

' Fig-  167.  A crampet;  the  badge  of  Delawar.  It  has 

the  same  signification  as  the  bote^. 

, Fig.  168.  Argent,  a heart,  proper,  within  ^fetterlock, 

sable,  on  a chief,  azure,  three  bo^’  heads  of  the  field. 
Name,  Lockhart.  An  ancestor  of  this  family  carried 
the  heart  of  Robert  Bruce  to  Palestine;  whence  the 
bearing. 

Fig.  169.  Sable,  a chevron  between  three  JUams, 
argent,  the  Arms  of  the  Surgeons  of  Lotuloa.  The 
fleam  is  an  old  kind  of  lancet 

Fig.  170.  Per  pale,  gules  and  azure,  a fcece,  or, 
hooped  and  ringed;  In  chief,  a lion  passant  gardajit, 
between  two  fleur-«le-lys  of  the  second.  Or  the  latter 
part  may  be  blaxuiied,  a lion  of  England  between  two 
fleur-de-lys  of  France.  The  Anns  of  the  town  of  Tavi- 
[ stock. 

Fig.  171.  A g«rgcj,  proper.  Name,  Gorges.  Water 
is  Heraldkally  represented  by  equal  alternate  spaces  of 


azure  and  argent.  The  spiral  form  indicates  a whirlpool.  BUiomy. 
It  ia  enough,  therefore,  to  blazon  this  proper;  if  the 
colours  were  any  other  they  should  be  j articularized. 

Fig.  172.  Azure,  on  a chevron  between  three  hat- 
bands, or,  three  mcrilloiu,  table,  the  Arras  of  Uie  hatband 
makeni  of  London. 

Fig.  173.  Argent,  a hayfork  between  three  mullets, 
table,  the  Arms  of  Buiion-C'onyngham,  Marquess  of 
Conyngham. 

Fig.  174.  Gules,  a chevron  between  three  Boir<7i*« 
knots,  argntt.  Nuinc,  Bowen. 

Fig.  176.  Dacresknot.  The  badge  of  Oat  re. 

Fig.  176.  Harrington's  knot.  The  badge  of  Har- 
rington. 

Fig.  177.  Lacys  knot.  The  badge  of  Lacy. 

Fig.  178.  Gules,  a tower,  argent,  masoned,  table, 
between  two  Stafford  knots  in  chief,  and  a lion  pa.<vsant 
gardant  in  base,  or,  the  Arms  of  the  town  of  Stafford. 

Fig.  179.  Argent,  a cardinal’s  hat,  gulet,  the  strings 
in  trudove.  These  Arms  arc  sometimes  assigned  to  . 
Sclaroiiia.  But  others  are  soinetimes  used. 

Fig.  ISO.  flake's  knot  The  crest  of  Wake. 

Fig.  Is  1.  Gules,  a lure,  argent  The  Arms  of  Warre. 

The  lure  was  thrown  up  in  the  air  to  attract  the  hawk 
back. 

Fig.  1S2.  Argent,  a lymphad,  table,  the  Arms  of  the 
Earklom  of  the  Isle  of  Arrau.  The  lymphad  ia  a small 
cocuitliig  vessel. 

Fig.  183.  Argent,  m chevron  between  three  milrindt, 
table.  Name,  James,  of  Surrey.  Three  ortlinary  rt- 
presentations  of  the  milritkd  are  here  although  * 

one  only  ought  to  be  preserved  in  drawing  the  Arms. 

Fig.  184.  Per  pale,  azure  and  gulet,  two  Palmer^ 

Uaffs  in  saltire,  or,  the  Arms  of  the  Priory  of  New 
Nantwicli.  Two  representations  are  here  given  of  the 
Palmer’s  staff,  although  one  only  should  be  preserved  io 
delineating  the  Anns. 

Fig.  185.  Or,  papiUone,  gules.  Name  Grimball. 

Fig.  186.  Azure,  three  pennyyard  pence,  proper. 

Name,  Spence. 

Fig.  187.  Gules,  a portcullis,  argent,  nailed  aiwl 
point^,  azure,  the  arms  of  the  Borough  of  Harwich. 

Fig.  188.  Azure,  on  s bend,  gulet,  two  garbs,  or,  oo 
a chief,  table,  a Tau,  argent,  the  Arms  of'  Thaviea  Ino, 

IxmdoD. 

Pig.  169.  Argent,  treilly,  guUt,  nailed,  or.  Name. 
Bardonenche. 

Fig.  190.  Sable,  on  a bend  between  two  lurrels, 
argent  three  pheons,  gulet.  On  a chief,  or,  a lion 
passant  gardant,  between  two  loxenges,  orare.  Name, 

Johnson. 

Fig.  191.  Argent,  a cross  engrailed,  gu/et,  between 
four  water  bougeU,  table.  Name,  Bourchier.  Four 
varieties  of  this  charge  are  given  in  the  example  for  the 
sake  of  illiiBtration  ; out  one  only  should  be  employed  in 
the  drawing.  That  in  the  dexter  base  is  the  most 
usual. 

Fig.  192.  Argent,  a wreath,  or  torse,  argeni  and  table, 
garnished  with  four  hawks*  bells,  or.  Name,  Jocelyn. 

Fig.  193.  Argeni,  a fees  wreathy,  azure  and  gulet. 

Name,  Carmichael. 

We  have  now,  we  believe,  oflered  the  reader  a suffi- 
cient number  of  rules  and  cxuin{dea  in  blazonry  to 
enable  him  to  blazon  any  escutcheon  which  may  present 
itself.  It  is  true  that  we  have  not  crowded  our  plates 
with  “ glaxiera’  nippers,”  “ hempltreaks,”  “ woolcaiders,” 

Ac.  although  those,  and  many  similar  implements,  are 
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U*;rmMfy.  occasionally  borne  in  Arms.  Such  devices  undergo  no 
change  in  die  crucible  of  Heraldry*;  it  is  not,  therefore. 
iieccKsarv  to  notice  them  here  Igiiorum'C  of  their  form 
is  not  Heraldic  hut  technical  ignorance;  and  as  the 
adoptive  power  of  Heralilry  is  literally  itifiiiiur,  it  would 
be  im|x>NHibleto  trace  her  fiiotxteps  uitivcrsally. 

II.  M*f*  We  are  now,  thcrefire,  ready  U>  enter  on  that  branch 
»haUini{.  of  tlie  system  which  i»  callcfl  M»r*haUiitf.  As  lilawinry 
teache>  the  deteription  of  coat  ariiMmr,  m Marshalling  is 
conccrnwl  with  the  orro/jgmicnf  of  it.  Bla7onry  fur- 
nishes the  nomenclature,  Murshulling  the  rationale,  of 
Heraldry.  Degrees  of  rank  and  affinity  are  di-sIinguLshed 
by  this  flepartment  ot*  the  theviry ; and  while  the  family 
c*»i  remains  unaltered.  Marshalling  discovers  whether 
its  peculiar  owner  is  single  or  marriwl,  what  is  his  dis- 
tance from  the  inheritance,  what  is  his  rank  in  the  state, 
and  what  honours  or  disgraces  he  has  received.  To 
Marshalling,  therefore.  Hcraklry  is  indebted  for  moat  of 
its  interest,  and  all  its  utility. 

Arms  in  general  are  diviiW  into  |>erfect  and  imperfect. 
Pertift  are,  1.  Abstract,  or  warraiiU*d  by  regular  descent 

2.  Terminal,  belonging  to  brethren  of  the  right  line. 

3.  Collateral,  borne  by  brethren  of  the  heir  male.  4. 
Fixal.in  thin!  degree  by  right  line  of  male  heirs.  Im- 
perfect are,  1.  Granted  bv  the  King  with  a lordship. 
2.  The  gift  of  the  King  derived  by  a Herald.  8-  Tlie 
ensign  of  a Saracen  woo  in  field.  4.  Heir  female  of 
elder  branch.  5.  Arms  ofbaslardy. 

In  treating  this  subject  we  shall  discourse,  X.  On 
family  distinctions.  II.  On  those  of  rank.  111.  On 
those  of  honour.  IV.  On  abatements.  V.  On  ensigns. 
Funitydia-  I-  The  most  simple  family  distiDctiun.s  are  thoM  which 
tinrti«to».  are  technically  termed  di^ermeti. 

Iht&rrace*.  Onlinaries  ap|»ear  U»  have  been  anciently  used  as 
differences.  But  no  tracer  of  tliis  practice  rcflucible  to 
anv  regularity  are  to  be  met  with.  The  bonlure  was 
formerly  extensively  employed  in  differencing  the  mem- 
bers of  a family.  The  eldvsf  son  bore  the  Arms  alone ; 
the  other  members  arlded  a liordure,  ensigned  with  some 
expressive  Device.  Hut  these  Devices  were  not  of 
genera]  applicatiem.  and  were  only  intelligible  to  those 
previously  acquainted  vrith  them.  W^hereas  the  differ- 
ences now  in  use,  are,  under  the  same  cimimstancea, 
altcayt  (Aetamr;  except  only  in  the  Royal  Family. 

Rordures  were  formerly  especially  in  use  in  the  Royal 
Family:  partly  fordifferencingcidlateral  branches,  and  not 
unfreqnently  illegitimate ilesieiwlantB.  For  the  laller  pur- 
pose, hiirdures  comp<fny  were  commonly  used.  Hamlin 
Plantagenet,  natural  brother  of  Henry  II.,  bore  for  dif- 
ference ahorriurc,gu/er.  eiiurnyof  six  iioncels  peasant,  or. 
Henry  Fitxrny.  Duke  of  Uichinond  and  Somerset,  ille- 
gitimate sou  of  Henry  VUI.,  bore  a bordure  quarterly, 
perflew  of  ermine  and  counterccmipony,  or  and  azure. 
The  present  Duke  of  Beaufort,  who  is  deacended  from  a 
natural  son  of  Henry  Beaufiirt,  Duke  of  Somerset, 
graiwlson  of  John  of  Gaunt,  bears  round  the  Arms  of 
that  Ihrince  a bordure  com|xmy,  argent  and  azure;  and 
the  present  Duke  of  IlichmoiMl,  descetKlant  of  a natural 
son  of  Charles  II.,  hears  round  the  Arms  (ff  that  Monarch 
a boniure  compony,  rulez  and  argent ; the  latter  spaces 
Iteing  ensigneii  with  roses  of  the  first.  **  A chevron  is 
never  to  l»e  seen  in  the  armorial  ensigns  Kings  and 
Xh-inces,  nor  an  a hrisure  in  the  arms  of  their  descendants.” 
(Pcacham  apud  Nisbet.) 

**  Marks  of  cadency,”*  say«  Mr.  Dallaway,  (sec.  7.) 

* By  mArks  uC  ca4*ncy,  Mr,  DaUaway  beta  ioteods  what  we  call 

dijf-rrtteft. 


” are  discriminated  fram  each  other  by  nine  i»everal  8Uiihak 
modes.  1.  Change  of  the  tincture  of  the  field.  2.  Of  hag. 
the  essential  figures.  3.  By  dividing  the  field  by  various 
partition  lines.  4.  By  altering  the  position  of  the 
figures.  6.  By  diminishing  their  number.  6.  By  in* 
creasing  them.  7.  By  adding  others  to  the  principah 
8.  By  quartering.  9.  By  traiispusiug.”  But  all  these 
vuriutions  took  place  according  to  no  settled  rules.  Iq 
illustration  of  this  remark  we  may  observe,  that  of  the 
five  sons  of  Arnold,  Count  of  Arescoi,  the  first  bore  bis 
paternal  arms,  or,  three  fleur^e-lja,  taUe. 


Tile  second  guta argent. 

The  third  argent guia. 

Tlie  fourth  argent $abie. 

The  fifth  gvle$ or. 


The  present  mode  of  differencing  Houses  is  by  what  Markaof 
are  tailed  marks  of  JUiatton  or  cadmey.  These  arc  cadeocy. 
small  charges,  but  placed  in  the  moat  conspicuous  situa- 
tion of  the  shield,  and  of  whatever  metal,  txdour,  or  fiir, 
may  be  best  adapted  for  discovering  them  to  the  eye. 

The  clilcst  son  bears  a label  of  three  points.  Some  an- 
cient Heralds  a.H.>>ign  him  a label  of  five  points  in  the 
life  of  his  grandfotiier,  and  one  of  three  afterwards. 

But  this  practice  is  seldom  employed  at  present;  and 
the  eldest  son  fi‘e«]uently  never  takes  up  his  difference 
at  all.  The  secvuid  son  bears  fin-  his  difference  a crea- 
ccut;  the  thinl,  a mullet;  the  fourth,  a martlet;  the 
fifUi,  an  annulet;  the  sixth,  a Iteur-de-Iya;  the  seventh, 
a rose  ; the  eighth,  a cnas  moliuc  ; the  ninth,  a double 
quaterfoil.  Tlie  second  House,  or  second  son’s  family, 
bear,  respectively,  the  eldest  a crescent  ensigned  with  a 
label;  the  second,  the  same  ensigne<l  with  a crescent; 
the  third,  the  same  ensigned  with  a mullet,  &c.  and  so 
throughout.  The  tliinl  House  bear  res])ecuve]y,  the 
eUlest  a mullet  ensigned  with  u label ; the  second,  the 
same  ensigned  with  a crescent,  &c.  &c.  in  like  manner. 

These  distinctions  never  belong  to  females,  except  jo 
the  Royal  Family,  where  the  whole  system  of  brisures 
differs.  The  Royal  Familydo  not  bear  the  Royal  Armaof 
right;  they  must  be  granted  by  the  King,  and  regis 
tered  in  the  College  of  Arms.  Hence  the  frequency  of 
bordures  and  oilier  differences,  formerly  attach^  to  Uie 
Royal  Anns;  and  hence,  too,  the  vadllalion  of  modern 
differences  in  this  family.  All  the  brisures  of  the  Royal 
Family  are  labels,  which  extend  to  females.  Those  of 
the  present  femily,  which  we  have  engraved,  were  settled 
in  the  last  reign,  and  eau  readily  be  blazoned  by  the 
student  from  what  has  been  alrc^y  delivered. 

When  these  brisures  were  invented  is  not  easy  to 
say.  It  is  evident,  however,  that  they  were  in 
use  in  the  time  of  Edward  I.,  as  appears  from  that 
truly  curious  document,  the  Roll  of  Karlavcruck,  wherein 
it  is  asserted  that  Maurice  de  Berkeley  bore  a label 
because  his  fether  was  alive. 

E Afirtcfi  df  Berkeiee, 

Ki  c«mpaifmi$  ftt  de  eeie  utee, 

B>*$uere  dt  vmneittf  n>»  Mur, 

Cr<nt*iihe  • m ehievrMt  f^nc, 

Ott  Mm  label  de  <mir  ar*ii 
Poice  que  m pms  riroit 

The  Book  of  St.  Atbans  says : ” thcr  be  vj  differences 
in  armys.  ij  for  Uic  excellent  and  iiij  for  the  nobles. 

Labell  and  emborduryng  for  lordis.  Jemews,  molettys, 
flowre  delyce  and  quynlfoyles  for  thee  nobles.” 

Females  liear  their  paternal  Arms  on  a lotcnge  before  AlUances. 
marriage;  afterwaids  they  bear  them  impaled  with 
Ujosc  of  the  husband  on  the  sinister  side,  w hidi  is  called 
Impalentent  per  Baron  et  Femsne.  Widows  bear  the 
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Arms  of  iheir  husbands,  impaled  with  their  own,  as 
when  married,  on  a )<TU‘nRe.  When  a widower  mar- 
ries, he  marshals  his  own  coal  between  the  nnita  of  his 
wives;  his  former  wife’s  oit  the  dexter.  A moat  remark- 
able example  is  given  by  Gwillim  in  the  Arms  of  Sir 
Gervaae  Clifton,  who  marrietl  srtm  times : the  Arms  of 
his  wives  are  marshalled  in  seven  compartments,  four 
on  the  dexter,  and  three  on  the  sinister  side  of  his  own 
coat. 

In  cases  where  the  husband  or  wife  enjoys  some 
peculiar  distinction,  as  when  the  husband  is  an  Arch- 
Uahop,  Bishop,  King  of  Arms,  or  Knight  of  some  uiililary 
order,  or  where  the  husband  is  of  rank  inferior  to  the 
wife,  his  escutcheon  is  placed  on  the  dexter  side ; con- 
taining, if  a Bishop,  or  Kingof  Arms,  the  Armsof  hi«  See 
or  office  impaled  with  his  own;  if  otherwise,  his  own 
Arms,  decorated  with  his  peculiar  additions,  if  any ; on 
the  sinister  Uic  wife’s  escutcheon  is  placed,  containing 
the  Arms  of  her  husband  impaled  with  her  own,  and 
bearing  her  peculiar  distinctions,  if  such  there  be. 
Where  the  wnfe  was  of  noble  blood,  and  the  husband 
a commoner,  it  was  formerly  sometimes  customary  to 
marshal  the  wife’s  Arms  to  the  dexter ; but  this  is  now 
obsolete. 

Formerly,  the  husband  and  wife’s  Arms  were  impaled 
by  dimidxation ; that  is^  the  dexter  half  of  the  hus- 
band's coat  was  impaled  with  the  sinister  of  the  wrife's. 
Fig.  193  represents  the  seal  of  Margaret,  secorkd  Queen 
of  Edward  I.,  which  affords  a spedmen  of  thisspedesof 
conjunction.  In  Prance  this  custom  prevailed  up  to  the 
time  of  the  Revolution;  but  in  England,  it  has  been  long 
since  disetmtinued  for  the  soundest  reasons.  In  many 
cases  it  would  have  the  effect  of  totally  changing  the 
Arm.s,  and.  in  most,  it  would  render  those  of  each  party 
unintelligible.  For  instance,  the  Arms  of  Stanhope  are 
yuarlerly,  ermine  and  gulet;  those  of  Waldegrave,  are 
party  per  pale,  ardent  and  gula;  the  impalement  of 
these  coats  per  baron  ei  fanme,  would  destroy  every 
vestige  of  Imth,  leaving  a new  perfect  coat,  gttUt,  a 
quarter  ermine.  Cantons  and  quarters  would  perish  in 
the  bearing  of  the  female;  many  Heraldic  animal.s 
would  become  equivocal ; and  where  Arms  were  quar- 
tered. some  of  the  coats  would  be  totally  lost.  But 
before  Heraldry  had  become  systematized,  such  alter- 
alums  were  i»ot  deemed  important,  as  conjunciiona 
apparently  more  incongruous  were  sometimes  made. 
Henry  II  . whose  Arms  were  gn/e*.  two  leopards  pa.<wiant 
gardant,  in  pale,  or,  on  his  marriage  with  Eleanor  of 
Aquitain,  whose  Arms  were  gv^es,  a leopard  pas.sant 
gardani  or,  united  the  two  barings  into  gulet,  three 
leopards  passant  gardant,  in  pale.  or.  And  I’hilip  the 
Bold,  Duke  of  Burgut>dy,bore  hia  own  Arms  dimidiated, 
and  thnae  of  his  wife  in  full. 

The  bordure  and  treasure  may  be  oonsidcred  the  only 
cases  in  which  the  early  practice  is  not  entirely  repealed ; 
when  these  ordinaries  are  impaled,  they  arc  cut  off  on 
the  side  of  the  impalement. 

Where  the  wife  is  an  heiress  or  coheiress,  her  Arms 
are  borne  on  an  inescutchcuii  over  thuacof  her  husband. 
In  this  case  tlic  incscutcheon  takes  the  name  of  an 
etcutrheon  of  pretence.  But  this  arrangement  is  not 
allowed  until  the  death  of  her  father.  In  some  ancient 
coats  we  find  the  Amis  of  llie  husband  and  wife  quar- 
Vrly,  and  even  those  of  the  wife  in  the  first  quarter. 
This  is  where  a man  receives  a barony  or  any  feudal 
tenure  in  right  of  his  wife.  And  the  same  thing  takes 
place  wherever  a surname  is  added.  Thus  the  present 
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Duke  of  Marlborough,  whose  original  name  was  Spen*  Manhal- 
cer,  having  taken  tlie  name  of  (.liurchill,  bears  the  coats  *“*** 
of  Churchill  and  Spencer  quarterly.  ^ 

Where  the  father  can  place  his  wife’s  Arms  on  an 
escutcheon  of  pretence,  the  children  may  quarter  Utem 
with  the  (vaterna)  coat;  and  fnmi  a aeries  of  desceuts  of 
this  de^ription  arises  that  abundance  of  quarteringa 
which  may  be  noticed  in  the  shields  of  some  noble 
families. 

When  there  are  only  two  coats  to  be  quartered,  the 
first  in  precedence  nr  dignity  occupies  tlie  first  and  third 
quarter ; and  the  other  quarters  are  supplied  by  the 
latter.  If  the  number  of  coats  be  odd,  the  last  quarter 
U generally  supplied  by  the  Itadine;  bearing,  although 
foreign  Heralds  sometimes  make  a point  in  the  base  of 
the  shield,  which  reduces  the  quartering  to  an  odd 
number.  This  mode  of  marshalling  enters  into  the 
Arms  of  Hanover,  which  form  part  of  the  bearings  of 
the  British  Sovereign,  where  Brunswick,  lAineburg, 
and  Saxony  are  thus  arranged. 

When  a widower  marries,  having  no  mule  issue  by 
his  late  wife,  his  male  issue  by  the  second  wife  beeotne, 
of  course,  his  heirs;  but  a daughter  by  the  former  wife 
is  heir  to  (be  mother;  to  indicate  which  she  bean  her 
maternal  Arms,  with  all  their  quarteringa,  if  any  there 
be,  with  her  paternal  Arms  on  a canton,  ’fhesc  rules 
afford  a sufficiently  clear  outline  of  the  general  system 
of  espresaiug  alliances.  Its  refinements  may  be  studied 
in  **  rules  for  the  dewe  quarteriuge  of  Armes,”  a MS. 
in  the  Herald's  College  attributed  to  Glover,  **  the  moet 
diligent  and  skilful  of  bis  contemporaries,**  as  he  is 
called  by  Mr.  Dallawny,  who  has  published  the  “ rules’* 
in  his  inquiries  into  the  Grtgtn  and  Progret*  of  the 
Science  of  Heraldry  in  England,  see.  7. 

Tliese  rules,  however,  do  not  apply  to  the  reigning 
posterity  of  Sovereign  Princes,  llie  Sovereign,  in  as- 
suming the  National  bearing,  foregoes  his  private  Anns. 

The  quarterings  of  National  Arms  are  regulated  purely 
by  National  causes.  The  Sovereign's  consort  bears  her 
Arms  on  a shield  to  the  sinister  of  her  husband’s.  But 
they  are  never  quartere<l  by  succeeding  Monarchs,  as  the 
effect  of  such  a permission  would  be  eventually  to 
destroy  international  distinctions. 

When  a State  consists  of  a number  of  untied  States,  it 
is  usual  for  tlic  Prince  to  quarter  their  Arms  in  the  order 
of  their  importance.  When  England  and  Scotland 
were  first  united,  the  Arms  of  tliose  two  Countries  were 
impaled  in  the  first  quarter  of  the  shield  of  Great 
Britain;  an  unusual,  but  significant  arrangement,  by 
which  a marriage  between  the  nations  were  implied. 

This  distribution  is  now  discontinued,  and  the  Anns  of 
Scotland  form  one  of  the  quarteringa  of  (he  shield  of 
Great  Britian.  But  where  a Prince  governs  several 
indtpendeni  nations,  it  is  usual  to  put  the  Arms  of  the 
Ies.s  considerable  on  caculcheoiis  of  pretence,  enrigned 
with  their  proper  crown  or  other  emblem  of  Sove- 
reignty. Thus  the  King  of  Great  Britain,  when  Elector 
of  Hanover,  bore  the  Arms  of  Hanover  on  an  escut- 
cheon of  pretence,  surmounted  of  the  electoral  bonnet ; 
and  now  as  King  of  Hanover,  he  bears  (he  same,  but 
surinminted  of  the  crown  royal.  This  rule,  however, 
has  not  been  always  minutely  observed ; as  the  Arms  of 
Ireland  before  (he  Union,  were  not  marshalled  on  an 
escutcheon  of  pretence,  but  formed,  as  thsy  do  now,  one 
of  the  regular  quarteringa  of  the  whole  national  escut- 
cheon ; and  the  same  may  be  said  of  some  continental 
bearings.  '*  Arms  of  special  concession  are  (hose  of 
4 a 
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Benldrj.  the  Soverei^,  or  paitR  of  them  which  cannot  be 
granted  by  HerfilcUwithoutawamntfrnmtheSovereign. 
And,  secondly, »ueh  Arms  lake  place  before  all  other  aorta 
of  Arms.  At»d,  thirdly,  Heralds  ore  to  record  them  in 
their  registers,  and  to  pass  them  on  all  solemnities.”* 

Hatchments  and  funentl  escutcheons  enter  so  mttch 
and  fooeral  into  the  pruvinoe  of  Heraldry  that  it  will  be  necessary 
Noitehcoaa  to  notice  them  here.  A fiinerai  achievemeiit.t  rulgarly 
called  hatchmeiil,  is  a square  piece  of  board  or  other 
material,  the  bonier  of  which  Is  painted  black,  aini 
which  is  sus|)cndcd  from  one  of  its  corners  against  the 
front  of  the  house  of  a deceased  person,  where,  after 
remaining  one  year,  It  is  usually  removed  into  the 
Parish  church.  The  centre  Is  fille<i  up  with  the  Arms 
of  the  deceased,  painted  according  to  rules  hereafter  to 
be  set  down.  A funeral  escutcheon  is  an  oblong  piece 
of  cloth,  similarly  bordered,  and  hung  lengthways  on 
homes  and  funeral  decorations.  The  centre  is  also 
occupied  with  the  Arms  of  the  deceased,  and  is  subject 
to  the  same  rules  as  the  hatchment,  which  follow. 

If  the  deceased  be  a bachelor,  maid,  widow,  or 
widower,  the  whole  ground  Is  painted  black.  If  a 
husband,  the  dexter  half  of  the  ground  is  painted  black  ; 
if  a wife,  the  sinister. 

If  the  second  wife  of  a widower,  or  second  husband 
of  a widow,  then  those  parts  of  the  ground  which  lie 
round  the  .\rms  of  the  deceased  are  painted  black,  and 
the  rest  white. 

The  black  ground  never  touches  the  Arms  of  an  ojfice; 
because  that  is  not  in  its  nature  mortal. 

A little  while  space  is  also  sometimes  left  for  the  crest 
when  it  is  of  any  dark  colour.  When  the  deceased  is 
the  last  of  tile  family,  the  death's  head  supplies  the 
crest. 

l)itttnr<waa  2.  All  ranks  are  not  minutfly  distinguiidied  hy 
ofmik.  Heraldic  symbols.  We  shall  give,  however,  the  degrees 
of  precedency  as  esUblished  in  England,  specifying  as 
we  proceed,  those  which  are  particularly  noticed  by 
Heraldry.  But  as  crowns,  coronets,  and  helmets  are 
among  the  most  prominent  distinctions  of  rank,  it  may 
be  u-oefnl  first  to  say  a few  words  on  the  manner  of 
arranging  them. 

Afi  Uic  crest  should  always  be  placed  on  the  helmet, 
either  on  a wreath,  small  dtical  coronet,  or  chapeau, 
which  are  considered  as  making  part  of  the  crest;  so, 
where  a helmet  and  coronet  are  to  be  used  together,  the 
helmet  should  always  be  placed  uppermoat;  hut  in  the 
cases  of  the  Monarch  and  Prince  of  Wales,  who  bear 
crowns,  the  crown  is  placed  uppermost,  and  the  crest 
situated  above  It,  without  any  intervening  object.  The 
crests  of  (he  rest  of  the  Royal  Family  are  plac^  on  small 
Prince's  coronets  without  caps,  in.steod  of  wreaths.  All 
helmets  may  he  adorned  with  what  are  called  mantlirn't 
or  lamhrtquinM.  The  terms  are  commonly  used  indis- 
criminately, but  are  not  synonymous  in  Uieir  original  ac- 
ceptation. The  mantling  was  originally  a flowing  piece 
of  doth  encompassing  the  back  of  the  helmet;  the  lam- 
brequin represents  the  same  cloth  consideralily  hacked 
in  encounters,  and  fluttering  in  al)  directions.  The 
latter  is  roost  usually  employed  by  modern  Heraldry 
painters.  It  was  formerly  the  custom  to  represent  aU 


* Nnbrt,  E4my  om  jirmomry,  p.  146. 

t Tb«  word  uhiev«fBviU,wpwately  taken,  ttgmflM  a «pA(i/e  anon, 
fiat  beahaff  i errutclwoa,  helmH,  crriet,  tup|>artcrs  he.  he.  The 
word  batchraicnl,  however,  has  bsca  Rstricted  by  curfoa  to  aa 
ocluevefnent  |idinted  ftirfhaaial  pu/piata. 


lambrequins  gvift,  doubled  (L  «.  lined)  while,*  except 
Ihose  of  lire  Sovereign,  which  were  or,  doubled  ermine.  Uag- 
But  the  College  of  Arme  have  lately  decided  in  Chapter 
that  the  two  first  tinctures  named  in  the  blaxon  of  the 
escutcheon  abould  form  those  of  the  lambrequins ; the 
metal  always  being  inside.  But  if  a fur  be  one  of  the 
two  first  tinctures,  then  the  colour  predominating  in  the 
fur  is  to  stand  instead  of  tlie  fur  itself.  In  the  case  of  s 
field  vair,  the  lambrequins  should  be  argenl  and  azure; 
and,  in  general,  where  equal  tinctures  compose  the  field, 
the  lambrequins  diould  exhibit  thoae  tinctures.  The 
same  rules  apply  to  the  composition  of  the  wreath ; 
which  should  always  begin  with  isetal,  and  end  with 
colour! 

There  is  a kind  of  mantling  much  in  use  with  coaeb* 
painters,  which,  Uiough  supported  by  the  authority  of 
Edmondson,  we  cannot  but  deem  unclassical.  Hiis 
mantling  embraces  the  whole  achievement,  and  if 
belonging  to  the  Sovereign,  is  of  gold  lined  with  ermine; 
if  to  a Peer,  crimson  velvet  lined  in  like  manner ; if  to  a 
Commoner, the  same  lined  with  white  satin.  At  Edmond- 
son's suggestion  some  of  the  Peerage  agreed  to  adopt  the 
following  distinctions  in  their  tnantlitigs,  corresponding 
to  those  adopted  on  their  Cfironatiuii  robes;  a Baron  was 
to  have  two  timbers  of  ermine;  a Viscount,  two  and 
a half;  an  Karl,  three;  a Marquess  tliree  and  a half;  &C. 

If  two  or  more  crests  are  to  be  placed  on  the  same 
eaaitcheon  (which  is  allowable  where  Arms  are  quar- 
tered) they  must  he  set  on  suitable  helmets ; the  same 
rule  and  practice  are  observed  when  a Sovereign  governs 
several  independent  Monarchies.  In  these  cases,  if  the 
number  of  helmets  be  even,  the  dexter  half  must  be 
turned  to  the  sinister,  and  tire  veraa ; if  odd,  the  centre 
helmet  must  be  affronty,  or  fiill  fa^d,  and  the  others 
as  before.  In  the  last  case,  the  helmet  of  the  family,  or 
lending  dignity,  occupies  the  centre ; and  those  of  nearest 
dignity  ore  marshall^  nearest,  dexter  and  sinister  aUer> 
naieiy ; otherwise  the  dexter  is  the  place  of  honour,  and 
the  inferior  crests  are  marshalled  to  the  sinister. 

The  following  are  commonly  received  as  the  degrees  Pncad«acy 
of  precedency  among  men.  of  moo. 

1.  The  King.  His  armorial  ensigns  aa  Sovereign  are 
the  crown  of  the  United  Kingdom;  and  a full  faced 
helmet  of  six  bars,  all  of  gold,  damasked  guU*  between 
the  bars.  It  is  not  usual,  but  Heraklic  and  allowable, 
to  marshal  behind  the  Arms  of  the  Sovereign  the 
different  sceptres  to  which  he  is  entitled.  The  crown 
borne  in  Arms  is  that  with  which  the  Coronation  cere- 
mony is  performed.  That  of  Edward  the  Confessor 
was  supposed  to  be  preserved  in  Westminster  Abbey 
until  the  time  of  Charles  I.  The  crown  then  used  was 
sold  by  the  rebels.  At  the  Restoration  a new  crown 
was  made,  consisting  of  a rim  oX  jewelled  gold,  resting 
on  a border  of  ermine.  On  this  rim  arose  tour  crossea 
paty,  and  four  fleur-dc-lys  alternately  from  the  creswea. 

From  each  cross  ascendiAl  a richly  jewelled  arch,  and  at 
the  intersection  of  these  arches  was  affixed  a pedestal 
supporting  a mound,  on  which  stood  a cross  of  gold 
richly  ornamented  with  precious  stones.  The  cap 


• Whit*  ta  the  interior  of  nuwllingt  was  Dot  bbuonrd  erymt, 
not  being  Uken  for  a metal,  but  a fur ; the  tkia  of  the  Uluit. 
GwiUitn,  SK.  I.  ch.  Ui.  but  (be  nMKLm  tyateni  haa  changed  tha 
nature  of  the  bUioo. 

f Vet  fur  was  certaioiy  uand  in  do'jblmii^  formerly ; witoew  that 

n remarkable  instance  adduriNj  b)'  Gvillim,  ch.  v icc.  6.  **  X 
in  tha  church  of  Gravenesl,  in  Ibo  eounly  of  Bedford,  ia  a 
window,  a maatla  tohie,  doobUd  rrrrry,'*  (vair,  <w  vairy.] 
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Bmldry.  within  the  crown  h of  purple  relvetf  lined  with  white 
taffeta,  and  turned  up  with  ermine.  The  Kin^  and 
Prirveee  use  a fuU-tuced  helmet  of  gold,  with  six  bars, 
and  damaaked  with  crimaou. 

2.  The  Prince  ofWalcti.  He  la  distinguished  by  a 
coronet,  differing  only  from  the  imperial  crown  in  being 
closed  with  two  arcliea  only,  springing  from  opposite 
crosses.  He  also  bears  os  a bodge  a plume  of  feathers 
surrounded  by  an  open  coronet  of  alternate  fleur-de>lys 
and  crosses,  and  bound  by  a riband,  bearing  the  motto 
leh  diea  ; in  commemoration  of  the  capture  of  John, 
King  of  Bohemia,  who  bore  this  device,  Edward  the 
Block  Prince,  at  the  battle  of  Crecy.  The  Prince  of 
Woles  bears  also  a mark  of  filiatJon,  as  assigned  by  the 
King,  o\tT  the  Royal  arms. 

3.  Princes  of  the  Blood  according  to  seniority.  Their 
coronets  resemble  that  of  the  Prince  of  Wale^  except 
that  they  are  not  closed. 

4.  The  King’s  brothers. 

5.  Tlie  King’s  uncles. 

6.  The  King's  grandsons. 

7.  The  King's  brothers’  or  sisters’  sons. 

8.  Husbands  uf  Princeascs. 

All  these  (except  the  latter,  who  use  their  paternal 
distinction)  use  a coronet  of  four  alternate  crosses  paty, 
and  four  strawberry  leaves. 

9.  The  Archbi.shop  of  Canterbury,  Lord  Primate  of 
ail  England.  He  impales  the  Arms  of  his  See  with  his 
own.  He  bears  a mitre,  as  represented  in  fig.  147, 
but  not  surrounded  with  a ducal  coronet,  as  some 
writers  pretend.  The  crosier,  a kind  of  sceptre  or 
hfuiw.  terminating  in  a cui^'e  resembling  a shepherd's 
crook,  and  emblematical  of  his  pastoral  charge,  is  not 
necessary  to  the  delineation  of  Episcopal  Arms,  but  is 
frequently  found  at  the  bock  of  the  Bishop's  shield,  as 
in  fig.  147,  08  also  the  Bishop's  stalT. 

10.  The  Lord  High  Chancellor,  or  Lord  Keeper  of 
the  Great  Seal.  He  bears  behind  hU  shield  in  saltire 
two  maces  of  England,  as  in  fig.  144. 

11.  The  Arch&shop  of  York,  Primate  of  England. 
As  the  Archbishop  of  Canterbury. 

12.  Lord  High  Treasurer. 

13.  Lord  President  of  the  Privy  Council. 

14.  Lord  Privy  Seal. 

15.  Lord  High  Constable. 

16.  Earl  Marshal.  He  bears  behind  hia  eacutcheon 
two  baston.s  in  saltire,  as  in  fig.*53. 

17.  Lord  High  Admiral. 

18.  Lord  Steward  of  the  Household. 

19.  Lord  Chamberlain  of  the  Household. 

The  last  five  take  precedence  of  all  of  their  degree  ; 
i.  e.  if  Dukes,  they  precede  all  Dukes ; if  Marquesses, 
all  Marquesses,  &c. 

20.  Dukes  according  to  their  patents.  The  ducal 
coronet  is  ornamented  with  eight  strawberry  leaves,  five 
of  which  ore  seen  in  Heraldic  drawings.  Crests  are 
•ometimes  placed  on  what  is  called  a ducal  coronet,  in* 
stead  of  on  a wreath ; in  this  case  the  strawberry  leaves 
are  supposed  to  be  four  in  number,  and  three  are 
visible  in  the  drawing.  See  the  coronet  in  fig.*52. 
Dukes,  and  all  Peers,  are  entitled  to  a steel  helmet  in 
profile,  with  bars  of  gold,  damasked  crimson. 

21.  Marquesses  according  to  their  patents.  The 
Marquess's  oorunet  is  adorned  with  four  alternate  straw* 
berry  leaves,  and  as  many  pearls.  In  drawings,  three 
of  the  former,  and  two  of  the  latter,  are  exhibited.  See 
fig.  172. 


32.  Dukes’  eldest  sons.  Manhsk 

23.  Earls  according  to  their  patents.  Earls  are  not  hag. 
supposed  to  have  always  used  their  present  coronets, 

The  most  ancient  instance  ot'  an  Earl  using  a coronet  at 
all  is.,  according  to  Sandford,  John  of  EUham,  Earl  of 
Cornwall,  on  whose  monunteiit  in  Westminster  Abbey 
it  is  represented,  composed  of  greater  and  leaser  leaves. 

Bui  the  present  Karl's  coronet  is  ornamented  with  eight 
pwls,  raised  on  pyramidal  slips  of  gold,  alternating 
with  eight  strawberry  leaver.  Sec  it  in  fig.  131.  Before 
the  introduetkm  of  the  coronet,  the  interior  Nobility  wore 
a chapeau,  or  cap  of  maintenance,  represented  in  the  Arms 
of  Abtot,  Earl  of  W'orcester,  fig.  99. 

24.  Marquesses’  eldest  sons. 

25.  Dukes'  younger  sons. 

26.  Visoounta  according  to  their  jMtents.  The  Vis- 
oouni’s  coronet  is  adorned  with  sixteen  pearls,  nine  of 
which  appear.  This  canon  we  lay  down  on  the  autho- 
rity of  the  Earl  Marshal’s  ortler  at  the  Coronation  of 
George  HI.  The  tisual  representation,  however,  con- 
tains seven  pearls  only.  We  have  shown  it  in  the  Anns 
of  Lord  Bacon,  but  this  U an  anachronism.  Fig.  144. 

27.  Earls’  eldest  sons. 

28.  Marquesses’  younger  sons. 

29.  The  Bishop  of  London.  HU  Heraldic  disline* 
tions  as  the  Archbishop  of  Canterbury. 

SO.  The  Bishop  of  Durham.  HU  mitre  issurruunded 
bya  ducal  corou^  in  token  that  he  is  a Prince  I'alatine. 

He  impales  the  Arms  of  his  See. 

31.  The  Bishop  of  Winchester.  He  is  Prelate  of  the 
Ordcrof  the  Garter.  He  therefore  wears  the  distinctions 
of  that  Order.  His  Arms,  impaled  with  those  of  his  See, 
arc  surrounded  by  the  Garter,  which  is  of  blue,  bearing 
in  gold  the  motto  Honi  toii  qui  mat  y pcn»t, 

32.  RUhopa  according  to  priority  of  consecration. 

The  BUhops  dUtinctions  are  as  thoae  of  the  Archbishop 
of  Canterbury.  If  a BUbop  be  principal  Secretary  of 
State,  he  takes  precedence  c4'  all  oUicr  Bishops,  unless 
they  hold  a more  donated  station  in  the  Royal  service. 

Barons  according  to  their  patents.  Till  the  time 
of  Charles  II.  the  Barons  wore  a plain  cap  of  crimson 
velvet  faced  with  ermine.  Since,  they  have  borne  a 
coronet,  ornamented  with  six  pearls,  four  of  which  ap- 
pear in  drawings.  If  a Baron  be  principal  Secretary  uf 
State,  he  takes  precedence  of  other  Barons,  unless  they 
hold  higher  silualious. 

34.  Speaker  of  the  House  of  CommoQt. 

35.  Viscounts' eldest  sons. 

86.  Earls’  younger  sons. 

37.  Barons’  eldest  sons. 

38.  Knights  the  Garter.  See  their  distinctions 
under  the  BUhop  of  Winchester.  All  Knights  what> 
soever  are  entitled  to  bear  a steel  helmet,  open,  with- 
out bais,  and  damasked  crimson.  See  fig.  1^. 

39.  Privy  Councillors. 

40.  Chancellor  of  the  Exchequer. 

41.  (.'haucellor  of  the  Duchy  of  Lancaster. 

42.  I^ord  Chief  Justice  of  the  King’s  Bench. 

43.  Vice  Chancellor 

44.  Master  of  the  Rolls. 

45.  Lord  Chief  Justice  of  the  Common  Pleas. 

46.  Lord  Chief  Baron  of  the  Exchequer. 

47.  Judges  Olid  Borons  of  the  Exchequer,  of  the 
degree  of  the  Coif,  by  seniority. 

4B.  Bannerets  made  by  the  King  in  person.  This 
was  the  highest  rank  in  ancient  Chivalry.  The  ordiiiary 
Knight,  a Knight  BacMor,  {biu-chnalUr^)  bore  in  the 
4x2 


30  oy  Google 


616 


H E R A L D K Y. 


fteid  a pfnnrni,  or  lon^  »tr«aminj(  fla^,  on  the  end  of 
hift  lance.  On  occaaions  of  remarkable  prowe«,  the 
Monarch  wimmoned  the  Knig^ht  to  hia  aide,  and,  cut- 
ting otf‘  the  long  Btreaining  j)art  of  the  pennon,  con- 
Tertcd  it  into  a square  flag,  or  banner,  which  the  Knight 
ever  after  bore,  and  was  termed  a Knight  Banneret. 

49.  Viacounts' younger  son*. 

50.  Barons*  ymmger  sons. 

61.  Baronets.  Baronets  bear,  as  Knights,  an  open  hel* 

metof steel,  without  bars,  damaske<i  crimson.  English 
and  Irish  Baronets  also  bear  in  the  dexter  or  middle 
chief,  or  at  the  fess  point,  a small  eaculcheon,  ardent,  en- 
signed  with  a sinister  hand  erect,  apauray,  See 

fig.  29.  This  » called  the  badge  of  Baronets 

were  created  by  James  1.  during  the  troubles  in  Ire- 
land, when  the  Province  of  Ulster  was,  more  especially, 
in  a slate  of  insubordination.  They  offered  their  lives, 
properly,  &c.  for  the  defonce  of  the  Kingilom.  Ori- 
ginally their  number  was  but  200,  but  since  it  has  been 
unlimited.  Baronets  were  also  created  by  (.'hartes  I. 
in  pursuance  of  his  father's  plan,  in  order  to  encourage 
the  colonixalion  of  the  Piwince  of  Nova  Scotia;  these 
Baronets  bear  what  is  called  the  badge  of  Nova  Scotia. 
ri2.  an  ef«cutcheon,  borne  as  by  the  Baronets  cd'EnglaJid 
and  Ireland,  argmf,  a saltire  azure,  surmounted  by  an 
inesculcheon  of  Stolland,  royally  crowned. 

62.  Bannerets  not  made  by  the  King  in  person. 

63.  Knights  Grand  CroRses  of  the  Bath.  They  bear 
their  arms  encircled  with  a red  riband,  bearing  in  gold 
the  motto.  Tria  junria  in  uao.  The  collar  and  jewel 
of  the  Order  may  be  nddetl.  See  SS. 

54.  Knights  Commanders  of  the  Bath.  See  3b. 

65.  Kniglits  Bachelors.  See  38. 

56.  Companions  of  tlie  Bath. 

57.  Eldest  sons  of'  the  yotinger  sons  of  Peers. 

58.  Baronets'  eldest  sons. 

59.  Knights  of  the  Garter's  eldestaona. 

60.  Bannerets'  eldest  sons. 

61.  Knights  of  the  Bath's  eldest  bom. 

62.  Knights'  eldest  sons. 

63.  Baronets'  younger  sems. 

64.  Esquires  of  the  King*s  body.  All  Esquires  use 
a helmet  oif  steel  in  profile  with  the  \isor  clo^.  See 
fig  tl3 

65.  Gentlemen  of  Uie  Privy  Chamber. 

66.  Esquires  of  the  Knights  td*  the  Bath.  See  64. 

67.  Esquires  by  creation.  Sec  64. 

68.  Esquires  by  office.  Kings  of  Arms,  Heralds, 
and  Pursuivants  arc  Esquires  by  office.  If  an  inferior 
Heraldic  officer  be  a Knight,  the  superior  still  takes 
precedence.  The  costume  of  these  officers  is  a tabard 
of  the  Arms  of  the  Sovereign  ; that  of  the  Kings  is  mode 
of  embroidered  velvet;  that  of  the  Heralds,  of  satin; 
that  of  the  Pursuivants,  of  sarcenet.  The  Kings  wear  a 
crown,  as  repreaented  in  fig  1 10,  composetl  of  a circlet 
of  sixteen  acanthus  leaves,  oak  leaves,  or  feathers,  (for 
respecting  what  they  are,  authors  differ,)  nine  of  which 
are  visible  In  painting.  Hound  it  is  inscribed  Mutrrrt 
mri,  Drus,  $ecuTuljtm  magnam  mfjirrtronfiam  tvam. 
Both  Kings  and  Heralds  wear  a collar  of  SS;  on  this 
are  two  portcullises  of  silver  gilt  fitr  the  Kings,  and  of 
plain  silver  for  the  Heralds.  On  the  breast  is  sus- 
pended the  Union  Badge,  and  on  the  back  the  White 
Horse  (d*  Hanover.  Tlie  Punuivaiits  have  no  collars. 
Each  King  has  Arms  of  office,  which  always  consist  of 
orgen/,  a 8t.  George's  cross,  hut  the  ehieft  vary  in  the 
following  manner;  Garter, asurr,  within  aGorteVof  Ute 


Order,  between  a lion  of  England  and  a Heur-de-lys  of  Harshst- 
France,  a ducal  coronet,  or.  Clarenceux,  guhv,  a lion 
of  England  crowned,  or.  Norroy,  per  pale,  azurt  and  " 
fuU»,  a Ikm  of  England  crowned  between  a fteur-de> 
lys  and  a key.  or.  See  64. 

69.  Younger  sons  of  Knights  of  the  Garter. 

70.  Younger  sons  of  Bonnereis. 

71.  Younger  sons  of  Knights  of  the  Bath. 

72.  Younger  sons  of  Kni^ts  Bachelors. 

73.  (ienilemen  entitled  to  bear  arms. 

The  degrees  of  Precedency  among  females  are  os  fol*  Piserdeoey 
lows : 

1.  The  Queen.  Her  crown  ia  that  of  the  King. 

And  in  gerwral  it  may  be  observed,  Uiat  the  coronets  of 
females  ore  those  of  the  corresponding  digikiiy  among 
nren.  Helmets  rtever  accompany  female  bearings. 

2.  The  Princess  of  Wales. 

3.  King's  daughters. 

4.  Wives  of  the  King’s  sons. 

5.  Wives  of  the  King's  brothers. 

6.  Wives  of  the  King's  utM^les, 

7.  The  King's  grandoughters. 

8.  Wives  of  the  eldest  sons  of  Royal  Duhes. 

9.  Daughters  of  Royal  Dukes. 

10.  Wives  of  the  King's  brotiiera'  or  sisters'  sons. 

11.  Duchemes. 

12.  Marchionesses. 

13.  Wives  of  the  eldest  sons  of  Dukes. 

14.  Daughters  of  Dukes. 

15.  Countesses. 

16.  Wives  of  the  eldcslsons  of  Marque««>es. 

17.  Daughters  of  Marquesses. 

18.  Wives  of  the  younger  sons  ol'  Dukes. 

19.  Viscountesses. 

20.  Wives  of  the  eldest  sons  of  Earls. 

21.  Dauf^ters  of  Earls. 

22.  Wives  of  the  younger  6ons  of  Marquesaea. 

23.  Baronesses. 

24.  Wives  of  the  eldest  sons  of  Viscounts. 

25.  Daughters  of  Viscounts. 

26.  Wives  of  the  younger  sons  of  Earls. 

27.  Wives  of  the  eldest  sons  of  Borons. 

2S.  Daughters  of  Barons. 

29.  Mauls  of  Honour. 

SO.  Wives  of  the  younger  sons  of  ViscouDta. 

31.  W ives  of  the  younger  sons  of  Barons. 

32.  Wive*  of  Baronets. 

53.  Wive*  of  Knights  of  the  Garter. 

54.  Wives  of  Banneret*. 

85.  Wives  of  Kniglits  of  the  Both. 

36.  Wives  of  Knights  Rachelora. 

37.  Wives  of  the  eldest  son*  of  the  younger  sons  of 
Peers. 

38.  Wives  of  the  eldest  son*  of  Baronets. 

39.  Daughter*  of  Baronets. 

40.  Wives  of  the  eldest  sous  of  Knights  of  the  G&rter. 

4 1 . Ihiughters  c}f  Knights  of  the  (barter. 

42.  Wives  of  the  eldest  sons  of  Bannerets. 

43.  Daughters  of  BannereU. 

44.  Wive*  of  the  eldest  son*  of  Knights  of  (he  Bath. 

45.  Daughter*  of  Knighuof  the  Bath. 

46.  Wives  of  the  eldest  son*  of  Knights  Bacbelurs. 

47.  Daughters  of  Knights  Bachelor*. 

48.  Wives  of  the  younger  sons  of  Baronets. 

49.  Daughter*  of  Knif^ts. 

50.  Wive*  of  the  Esquire*  of  the  King’s  bofly. 

51.  Wive*  of  the  Esquires  to  the  Knights  of  Um  Bath, 
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BffiJdjj.  Wives  of  Esquires  by  creation. 

53.  Wives  of  Esquires  by  oflke. 

Abatwaraii  54-  Wives  of  the  younger  suns  of  Knights  of  the 
Garter. 

55.  Wives  of  the  younger  sons  of  Bannerets. 

56.  Wivesof  the  youngersons  of  Knights  of  the  Bath. 

57.  Wives  of  the  younger  sons  of  Knights  Bachelors. 

58.  Wives  of  Gentlemen  entitled  to  bear  arms. 

59.  Daughtere  of  Esquires  entitled  to  bear  arms. 

60.  Daughters  of  Gentlemen  entitled  to  bear  arms, 

S.  Tlie  crowns  mentioned  in  the  early  Historical 

part  of  this  EsBay  are  distinctions  still  in  use.  Their 
application  has  been  already  noticed.  They  are  mar- 
ahalled  above  the  helmet,  coronet,  &c.  but  usually  below 
the  crest. 

Distinc-  The  Arms  of  the  Sovereign,  or  part  thereof,  are 
sometimes  allowed  to  be  borne  as  marks  of  peculiar 
bvour.  Richard  II.  is  said  to  be  the  first  who  grantecl 
Arms  of  augmentation.  Ordinaries,  too,  are  added,  of 
which  the  most  usual  are  the  chief  and  the  canton. 
These  ordinaries  are  generally  ensigned  with  some  sig- 
nificant device,  or  a ]K>rtion  of  the  Royal  Arms  as  before. 
Thus  Ixird  Nelson’s  paternal  coat  was  augmented  by 
a chief  wavy  argmt,  bearing  a palm-tree  between  a 
ship  at  sea  and  a castle,  all  proper;  the  Arms  of  Thoma.s 
Lord  Roor,  created  in  1525  Earl  of  Rutland,  whi^ 
were  originally,  or,  two  bars,  azure,  a chief  were 

thus  altered  : or,  two  ban,  azure,  a chief  quarterly,  first 
and  fourth,  two  fleiir-de-lys  of  France,  second  and  third, 
a lion  of  England;  and  the  Anna  of  John  Churchill, 
Baron  of  Eymouth  in  Scotland.  (zabU,  a lion  rampant, 
argent,)  were  augmented  by  James  II.  with  a canton 
argent,  charged  with  a cross  of  St  George. 

Henry  VIll.  was,  in  the  hipest  degree,  lavish  of 
Heraldic  distinctions.  On  Ann  Boleyn  he  conferred  Uic 
Arms  of  the  Earls  of  Lancaster,  of  AngouUfme,  and 
Guienne,  which  she  quartered  with  those  of  the  alli- 
ances of  her  own  iomily ; but  her  family  coat  itself  wa.s 
dropped.  To  Jane  Seymour  he  ga>e  a coat  of  augmen> 
tation,  or,  on  a pile,  fuiea,  between  six  fieurde-lys, 
azure,  three  lions  of  England,  which  is  quartered  by 
the  Seymours,  Dukes  of  Somerset  to  the  present  day. 
To  Katharine  Howard  he  asaigned  two  whole  coats,  to 
be  quartered  with  her  own,  viz.  I.  azure,  three  fleur-de- 
lys,  in  pale,  or,  on  two  flanches  mninc,  as  many  roses 
gviez;  and  11.  azure,  two  lions  passant  gardaiit  between 
fbnr  demi-fieur-de-lys,  or.  I^tly,  to  Katharine  Parr 
he  granted  the  following  coat  to  quartered  witli  her 
proper  one : argent  on  a pile,  between  six  roses,  pita, 
three  others  of  the  field. 

4.  While  we  are  on  the  subject  of  .Marshalling,  we 
may  be  expected  to  notice  what  Menestrier  calls  iottisei 
Anglaizez;  abaUnunU,  or  symbols  of  disgrace  intro- 
duce into  Arras.  In  this  respect  we  fear  we  are  too 
open  to  the  sarcastic  Frenchman’s  assaults.  Abatements, 
of  course,  ore  never  used,  except  in  a case  which  we 
shall  presently  mention ; and  in  this,  if  they  are  fblliea, 
they  are  abar^  by  our  continental  neighbours. 

Abatements  must  always  be  tawny  or  murry,  except 
only  bastons.  As  it  would  be  impoosible  or  invidious 
to  present  the  reader  with  real  coats  containing  these 
abatements,  we  must  give  them  separately. 

Fig- 195  is  a deif,  or  quadrant  spot  If  this  bearing 
be  repeated  in  the  escutcheon,  or  be  of  metal,  or 
eharg^.  it  is  not  to  be  taken  fur  an  abetement.  This 
is  the  sign  of  a revoked  challenge. 

Fig.  196  is  an  ezeutekeon  reverzetL  It  belongs  to 


him  who  uncourteously  treats  a lady,  or  deserts  his  Mwthal- 
Sovereign’s  banner.  h“g* 

Fig.  197  is  a point  Hester  parted,  and  belongs  to  a 
boa.ster. 

Fig.  198  is  n point  in  point;  the  designation  of  one 
who  behaves  slodifiilly  in  the  field. 

Fig.  199  is  a point  champain.  It  belongs  to  one 
who  kills  a prisoner  of  war. 

Fig.  200  is  a gore  tinitter.  It  is  given  to  effeminate 
persons. 

Fig.  201  represents  two  gitncf*,  dexter  and  sinister. 

Both  are  abatements;  the  fonner  for  voluptuousness, 
the  latter  for  intoxication. 

The  plain  point,  assigned  for  lying,  is  exemplified  in 
fig.  3,  where  it  forms  the  lowest  division  of  the  escut- 
cheon. 

The  boston,  already  noticed,  is  (he  abatement  of  a 
bastard,  and  tlie  only  abatement  used.*  It  is,  moreover, 
hereditary’,  and  can  only  he  removed  by  the  King.  A 
bastard  may  bear  his  mother’s  Arms  without  this  abate- 
ment; but  if  he  bear  his  father’s,  he  must  ad<i  it.  The 
illegitimate  dvsceiidunts  of  some  of  our  Kings  have 
thought  fit  to  incur  this  blemish  for  the  sake  of  retain* 
ing  the  Royal  Arms;  an  instance  of  which  we  have  in 
the  family  of  Filxroy,  Duke  of  Qraflon,  whose  coal  will 
be  found  in  fig.  64.  The  baston  must  not  be  borne  of 
metal,  except  by  the  descendants  of  Kings. 

A traitor's  coat  is  represented  reversed,  and  is  not 
blazoned  by  the  icchnicai,  but  proper  names  of  the  tio^ 
tures,  except  where  such  tinctures  are  themselves  tech- 
nical. 

5.  Ensignsareeithernational  orpersonal.  The  anti- Bokigas. 
quity  of  the  former  has  been  already  shown ; and  they 
still  retain  some  peculiarities  of  ancient  Heraldry.  They 
are,  for  the  most  port,  dilferent  altogether  from  the  Anna 
of  the  Country  which  they  represent ; except  what  are 
called  Standards,”  which  are  usually  the  same.  The 
ensigns  of  the  Norman  Monarchs  appear  to  have  been 
whollydifferent  from  the  National  bcuringand  from  each 
other.  Argent,  a cross,  gutez,  was,  at  on  early  period, 
borne  in  the  English  army,  and  considered  hence  the 
National  banner.  In  noting  is  the  Heraldry  of  Na- 
tional ensigns  more  decidedly  distinguished  from  that  of 
National  escutcheons,  than  in  the  particular  that  while 
ordinaries  rarely  enter  the  latter,  they  are  as  rarely 
absent  fi’om  the  former.  This  circumstance  also  draws 
a wide  distinction  between  the  ancient  and  modem 
Heraldry  of  ensigns;  aitd  we  may  observe,  as  anotlier 
distinction  of  this  department  of  modem  Heraldry,  that 
colour,  as  in  the  escutcheon,  so  in  the  banner,  is  an 
essential  feature.  Yet  the  mlcs  which  prescribe  the 
different  combinations  of  colours  and  metals  in  ordinary 
modern  Heraldry,  have  no  application  in  the  theory  of 
ensigns. 

The  largest  species  of  ensign  is  the  Standard,  commonly  Staadasd. 
of  a square  form,  but  now  somewhat  oblong.  It  was 
generally  used  by  Sovereign  Princes,  or  by  the  Com- 
manders of  armies.  The  Gonfonon,  as  used  anciently,  Gsafoaso. 
did  not,  according  to  Dr.  Meyrick,  resemble  the  species 
of  ensign  commonly  termed  by  that  name  in  modem 
Heraldry,  but  ” was  fixed  in  a frame  made  to  turn  like 

* **  Alt  tbif  basUrdit  of  sU  cotaratnia  aksll  bm  s few,  turn  call 
hit  a haatoa  of  uoo  of  the  tiii  digmlei  of  colourii,  eacrpt  the  baiiwdt 
of  ihe  fiualve,  aad  tha  baiiarde  of  the  brethyroe  of  Uwcberebloda: 
vturfv  thenlauace  ia  departed  to  evych  brochir  a lika  mock,  thoya 
buUrdia  ahaU  add  murv  bagy  to  bia  ansys^  or  taka  away  a bagy  of 
arxnya.**— Bead  •/  St. 
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Bertldry.  a iTuxlrrn  sbip’s  vaoe«  with  two  or  thire  tlreaniera  or 
tails.  The  object  of  the  Gonfoiion  was  priodpally  to 
ren<ler  grreat  people  more  conspicuous  to  their  followers* 
and  to  terrif)'  Uic  horses  of  their  adversaries ; her^  the 
Gonfanon  b^roe  a mark  of  di;^nity.”  These  (ion^ons 
appearto  have  differed  little  from  the  Hennon.  We  have 
given  some  representations  of  ensigns  called  by  andent 
PeoaoB.  writers  Gonfanons  and  Pennons.  Yet  tliat  there  was 
some  difference  is  evident  h'om  the  language  of  Waoe : 

La  harvHt  9mrmt  gm/amom, 

Ijt  cA'Vo/tVr*  mrm/  frmnt. 

Tlie  difference  was,  perhaps,  rather  in  the  charge  than 
the  form.  Indeed.  Uie  Gonfanon  appears  to  have  an* 
denlly  susiained  the  office  of  the  banner,  to  indicate  the 
presence  of  so  toe  important  peraon ; while  the  Pennon 
was  borne  by  every  ordinary  Knight,  as  well  as  by  the 
more  powerfol  feudal  dignitaries. 

A writer  in  the  Adrospeefirr  ArviVir,  to  whose  obaer* 
vations  this  department  of  ourTreatiae  is  greatly  indebted, 
observes,  “ When  the  English  army  was  compoaed  of 
tenants  in  rapr/e  of  the  Crown,  with  their  followers,  it 
appears  that  such  tenants  were  entitled  to  lead  them 
under  a banner  of  their  Arms;  but  the  precise  number 
of  men  so  luruiabed,  which  confeiTcd  this  privilege, 
has  not  been  ascertained.  Judging,  however,  from  the 
KaHatnKtrlt^  it  would  seem  that  early  in  the 
XlVth  century  there  was  a banner  to  every  twenty-five 
or  thirty  men  at  arms."* 

When  the  tenant  in  copiYe  was  unable  to  attend  in 
person  from  sickness,  or  from  being  otherwise  engaged 
in  tile  King's  service,  he  nevertheless  sent  the  quota  of 
men  at  anns  and  archers,  for  which,  by  the  tenure  of  his 
lands,  he  was  engaged;  and  his  banner  was  committed 
to  the  charge  of  a deputy  of  equal  rank  to  hit  own. 
Thus  at  Karlaverock,  the  Bishop  of  Durham,  being  pr^ 
Tented  from  attending  by  some  public  doty  which  detained 
him  in  England,  he  sent  one  hundred  and  sixty  of  his 
men  at  arms  vrith  his  banner,  which,  it  is  worthy  ol 
remark,  was  simply  that  of  his  paternal  Arms,  without 
any  reference  to  those  of  his  See;  which  tends  also  to 
prove  that  in  the  field  he  was  considered  merely  as  a 
temporal  Baron.”t 

**The  most  curious  fact  cm  the  subject  which  is  ealap 
blished  by  the  Poem  is  with  respect  to  the  banner  of  an 
Earl ; for  it  is  evident  that  it  was  considered  to  belong 
to  the  dignity  rather  than  to  the  individual.  Ralph  de 
Monthermer,  the  Earl  of  Gloucester  in  right  of  his  wife, 
Joan,  daughter  of  King  Edward  I.,  and  widow  of  Gil- 
bert de  Clare,  Earl  of  Gloucester,  by  which  title  he  was 
repeatedly  summoned  to  Parliament,  led  his  fullowers 
on  that  occasion  under  the  banner  of  Clare,  the  Earl 
of  Gloucester,  whilst  he  was  himself  vested  in  asurooat 
of  bis  paternal  Arms,  which  he  also  bore  on  his  shield.** 
‘*The  fact  is  the  more  worthy  of  attention,  because  it 
oorrnborates  the  opinion  that  he  possessed  the  dignities 
of  Earl  of  Gloucester  and  Hereford  solely  in  right  of 
bis  wife;  for  on  her  death  in  1307  he  OMsed  to  enjoy 
them,  and  they  were  assumed  by  Gilbert  de  dare,  her 
eon  by  her  first  husband ; Moothermer  being  eum- 
moned  to  the  very  next  Parliament  as  a Baron  only."} 
bafliwrt.  Corporations  and  Fraternities,  secular  and  religious. 


* IZarrM^wrivv  Jirnvw,  Snuni  Srrt««,  Oet.  1837. 
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had  also  their  respective  Banners ; wMch,  on  particular  Manhal> 
occasions,  were  paraded  in  the  field.  bog- 

The  Banner  was  not  only  displayed  on  a slaff",  but  ' 
was  also  appended  to  the  trumpets  of  the  owner.  It 
was  btvme,  too,  by  Heralds,  when  acting  on  the  part  of 
the  Prince  or  Chief  to  whom  it  belong^. 

Beside  this  Banner,  a Knight  miglit  have  what  was 
called  his  Standard,  which  differed  wholly  from  the 
species  of  flag  now  known  by  that  name ; since,  while 
the  modern  Standard  universally  displays  the  Arms,  the 
early  one  always  bore  the  badge  or  cognixanoe.  The 
Standard  was  somewhat  longer  than  a Banner,  but  not 
so  deep.  Both  Standard  and  Banner  led  100  men. 

The  Pennon,  like  the  Banner,  contained  armorial 
bearings;  every  Knight  having  the  command  of  100 
men  waa  allowed  to  bear  one  of  these.  We  have 
already  spoken  of  the  manner  of  creating  a Banneret. 

The  Guidon,  or,  as  some  write  it,  Guidhomme,  was  Gudon. 
the  ensign  of  an  esquire  or  gentleman,  and  conducted 
bo  men.  It  bore  no  Anns,  but  simply  the  crest,  oogni- 
xanoe,  or  Ucvke. 

The  PeimooocU  might  be  used  by  any  indiTidual.  It  PnmancaU. 
bore  the  cognixanoe.  or  **  avowry,**  i.  e.  the  name  of  the 
tutelar  saint  of  the  bearer. 

This  interesting  department  of  Heraldry  has  in  this 
Country  almostwholly  fallcnintudecay.  At  the  funeral 
of  Lord  Nebon  great  attention  was  paid  to  ensigns,  as 
well  as  to  every  other  branch  of  the  study ; but  at  that 
of  the  late  Duke  of  York  the  utmost  disregard  of  the 
subject  prevailed. 

We  here  conclude  our  summary  of  this  curious  and 
not  unprofitable  theory.  Prejudices,  founded  on  geoe* 
rous  and  noble  sentiments,  but  now  fast  decaying  before 
opinions,  which,  if  less  prejudiced,  are  lew  honourably 
grounded,  have  exalted,  it  must  be  allowed,  the  pursuits 
of  Heraldry  to  a very  exaggerated  and  unmerited  dig- 
nity ; but  there  are  extremes  in  this  as  in  ail  subject 
and  the  contempt  which  the  elegant  fabric  of  Heraldry 
IS  fated  to  experience  at  the  hands  of  utilitarians,  is 
equally  discreditable  to  modem  taste  and  to  modern 
knowledge.  Heraldry  is.  at  least,  a very  beaulitiil 
structure ; and.  if  material  utility  must  be  the  standard 

Good,  Heraldry,  even  here,  may  advance  her  preten' 
saons.  For  if  the  mainteuanoe  of  a high  spirit  of 
honour,  attachment  to  existing  institutions,  and  (he  pre- 
servation of  those  gradationB  to  which  Society  is  in- 
debted for  all  its  symmetry  and  aoUdity,  be  objects  of 
importance,  Heraldry  has  valuably  cootributed  to  alL 
Heraldry,  too,  was  chief  handmaid  of  the  ornamental 
Arts  in  dark  and  barbarous  Ages:  and  whatever  may 
be  said  of  the  pedantry  of  early  Heralds,  who  crowded 
their  Treatises  with  information  wholly  alien  from  their 
subject,  yet  this  alone  is  good  evidence  that  a Herald, 
aa  such,  was  expected  to  be  a man  of  v*arious  erudition  ; 
inasmuch  as  his  very  Science  led  him  to  treat  of  objects 
almost  universal.  Heimldry,  too,  has  been  the  means 
of  determining  genealogies  and  inheritances  through 
very  remote  conclusions  : its  use  in  illustrating  History, 
both  as  regards  customs  and  facta,  must  be  allowed  to 
be  oonsideiable ; and  its  study,  timfore,  can  never  be 
unworthy  the  Historian,  the  Biographer,  and  the  man 
of  Letters ; while  the  Philoeopher  may  well  be  required 
to  tolerate  what  has  proved  in  many  insUooet  of  essen- 
tial value  to  Society. 


jOOK._ 


NUMISMATICS. 


Origin  of  iht  Art  of  Coinagt. 

Nunu»- 


Ditka. 


N&ture  ftnd 
fftbrication 
of  (ho 
coriicst 
Coiat. 


CoUM  of 

OnKiB 

Propria. 


PUtc  1 
Fig.  3. 


Prior  to  the  invention  of  stamped  money,  commerce 
was  curried  on  by  the  exchange  of  commoditie.s,  and  the 
little  metal  employed  probably  consisteil  of  pieces  cot 
without  regard  U>  shape  hut  regulated  by  vre^t ; for 
all  and  even  for  small  sums  recourse  was,  omse- 
quenlly,  had  to  scales,  and,  if  we  take  intocondderaiion 
the  diversity  of  weights  existing  in  Countries  apart  from 
each  other,  we  shall  readily  perceive  tlie  inconventeitce 
attending  this  original  barter.  On  the  earliest  Grecian 
Coins  a variety  of  types  appear  which  are  derived,  as  we 
shall  shortly  explain,  from  circumstances  connected  with 
the  Country;  U will  not  then  be  unreasonable  to  sup- 
pose that  each  City  haring  adopted  some  particular 
emblem,  affixed  it  to  the  pieces  of  metal  there  struck,  at 
once  designating  the  City  to  which  they  belonged,  and 
indicating  in  a manner  their  value.  This  stamping  of 
pieces  of  metal  was,  in  fact,  a public  testimony  that  they 
were  of  the  weight  required,  and  might  pass  in  traffic 
witliout  trial  by  scales.  It  will  be  dbvious,  that  it  was 
efficient  to  affix  the  stamp  on  one  skle  only  of  the  Coin, 
but  a difficnlty  aroae  as  to  the  means  of  ejecting  this  ; 
if  the  metal  were  lud  on  an  even  sur^ice,  the  dye 
containing  the  device  placed  upon  it,  and  the  hammer 
resorted  to,  the  pieces  would  in  all  probability  be  dis- 
placed during  the  c^ration,  and  the  impression  would 
thus  be  ren^red  imperfect.  At  the  present  day,  the 
piece  of  metal,  or  planchrt  as  it  is  termed,  is  placed 
within  a steel  collar  corresponding  with  it  in  size;  but 
this  being  a contriv*ance  unknown  to  the  AncienU,  the 
method  they  adopted  may  be  thus  explained.  Deep 
grooves,  generally  two  in  number,  were  cut  out  of  the 
surface  of  one  extremity  of  a bar  of  metal  or  a pun- 
cheon, by  which  means  projections  were  formed  and  the 
planchft  was  then  laid  thereon  ; in  this  manner,  after  a 
single  blow  of  a hammer,  the  metal  would  be  partially 
sec'ired  and  retained  in  its  place  until  the  operation  of 
striking  wa.s  completed.  From  the  great  relief  given  to 
the  early  Coins,  the  type  could  only  be  liroiight  out  by 
repeated  blows,  and  their  extreme  thickness  and  glo- 
bosity leads  us  to  suspect  they  were,  in  the  first  in* 
stance,  of  a spherical  fbrm.  The  Coins  produced  after 
the  manner  wc  have  just  described,  would  bear  on  one 
uf  the  sides  the  type  of  the  City  rudely  executed,  and  on 
the  other  noveral  deep  indentations  made  by  (he  fixed 
puncheon ; these  depressions  most  frequently  partook 
of  n quadrilateral  form,  and  were  four  in  number ; hence 
after  the  lapse  of  a few  yean,  when  the  Coins  were  cha* 
meterised  by  a greater  degree  of  neatness,  the  reverses 
represented  a square  divided  into  four  equal  parts. 
The  lines,  which  at  first  were  of  considerable  breadth, 
insensibly  disappear,  and  about  the  year  500  a.  c.  but 
one  slight  deprnaion  of  a square  form  remained  occu- 
pying the  field  of  the  Coin ; this  compartnaent  served  fur 
the  introduction  of  a second  symbol,  and  instances 
occur  in  which  the  former  divisions  aresli^tly  indicated 
on  the  surface. 

We  have  a.s  yet  noticed  but  one  variety  of  indenta- 
tions on  the  reverses  ; for  although  about  500  a.  c.  the 
indented  square  prevailed  throughout  Greece,  nume- 
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rous  modifications  were  employed  before  the  dye  as- 
sumed this  simple  character.  Instances  occur  of  Coins 
in  which  the  dye  is  circular,  but  divided  like  the  pre- 
ceding into  four  parts ; others  there  arc,  also,  in  which 
the  bounding  figure  is  square,  but  the  carities  are  tri- 
angular. from  (he  cross  lines  running  diagonally. 

The  Coins  of  some  Cities  of  Asia  Minor  present  a sin- 
gular variety;  in  these  the  surface  on  which  the  metal 
was  placed  had  angular  pieces  cut  nut,  not  the  deep  Plate  11. 
grooves  noticed  above;  as  it  is  difficult  to  convey  in 
words  an  idea  of  this  modification,  we  have  given  a xia*Mjnof 
representation  of  the  form  of  the  end  of  the  instrument  cwersl  w«h 
by  which,  possibly,  it  was  effected.  The  difference  in  ih«  Lydian 
the  appearance  of  the  Coin  thus  formed  will  be,  that  lUn^j^dinn. 
instead  of  the  area  being  divided  as  before  by  bamls.  the 
separation  is  effected  by  an  angle  of  each  deportment  being 
considerably  depressed,  liie  improvements  resulting 
from  this  variety  in  the  dye  may  be  easily  conceived ; in  the 
course  of  time  it  was  found  unnecessary  to  give  so  great 
a depth  (o  the  depressions,  which  therefore  gradually 
became  less  apparent,  and  about  (he  year  460  b.  c.,  but 
four  slight  triangular  indentations  arc  seen,  disposed 
like  the  sails  of  a windmill.  There  are  a few  Coins  in 
which  the  triangular  parts  are  given  in  relief,  possibly 
suggested  by  the  preceding  variety,  and  admirably 
adapted  for  fixing  the  planchol  during  the  operation  of 
forming  the  type.  The  depressions  were  by  no  means 
limited  to  four,  although  that  number  is  by  for  the  most 
frequent ; on  the  Persian  Coins  denominated  Daria  but 
one  indentation  appears,  of  an  irregular  form,  and  on 
ancient  Coins  a.HcrilKd  to  the  city  of  Ephesus  tlierc  are 
two ; on  early  Coins  of  Dyrrachiura  and  Corcyra  three 
carities  may  be  seen,  on  those  of  Egina  they  are,  with 
scarcely  an  exception,  five  in  number,  and  in  those  of^***  ^* 
Sicily  yet  more  numerou.s.  Two  cmieties,  more  compli-  ' 
calcd,  occur  of  Borotia  and  Thebes;  on  a few  Coins  of 
these  Cities  (he  square  is  divided  both  by  transverse  and 
dingonal  lines,  thereby  forming  the  triangular  depres- 
sions before  alluded  to. 

The  firat  attempt  at  the  introduction  of  types  on  both 
faces  of  (he  Coins,  appears  in  the  insertion  of  some  small 
object  in  one  of  the  compartments.  On  Coins  of  Egina 
a Dolphin  is  common ; and  in  a few  of  Syracuse,  the 
square  divided  into  four  parts  may  be  recognised,  and 
in  the  centre  a circular  cavity  is  reserved  containing  a 
head  of  Proserpine.  ' 

Such  are  the  combinations  in  early  Coinage  which 
possess  chief  interest,  and  these  are  as  many  as  our 
limits  will  permit  u.s  to  detail.  There  are  a few  Cities  on 
the  Coins  of  which  the  progressive  stages  of  the  Art  may 
be  traced,  a.s  is  the  ca.se  with  those  of  Chios  ; some  Cities 
also  retained  to  themselves  a peculiar  nKxlification; 
thus  in  the  colonies  constituting  Magna  Gra‘cia,  a 
singular  method  was  practised,  but  oik:  equally  effec- 
tual for  securing  the  planchel;  the  Coins  of  Metapon- 
tum,  Tarentiim,  Crotona,  Sybaris,  and  I'osidonio,  are 
hollowed  on  the  reverse  with  the  obverse  in  relief  wiUl  Com*  «f 
(he  same  oliject:  these  Coins,  termed  innurd,  wc  may 
presume  to  have  been  struck  at  the  period  during  which  * 
the  simple  square  dye  prevailed  in  Grsda  Ifropria. 

One  advantage  gained  by  this  method  was.  that  these 
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Coins  required  a sinmller  quAntit^  of  metal ; the  pieces 
exceed  in  their  diameter  the  m^iiiary  dimensiuns  of 
Greek  Coins,  but  are  extremely  thin. 

I'he  Cities  of  Maroiira,  Abdem,  Acanthus,  Amphi* 
pohs.  and  situated  on  the  cuusU  <»f  Mm'e«lun  and 

Tltrace.  near  to  their  junction,  have  commonly  on  their 
Coins  a double  Mjuare,  a peculiarity  nhich  l>einfc  hmnd 
to  exist  fwi  Coins  of  the  Macedonian  Kin;',  Alexaniler  I ., 
determines  their  a^jc.  (500  a.c.)  OnllMfiv>tr«es  of  the*< 
Coins  the  <Uvided  square  np|x:ars,  considerably  reduced 
in  siiM*,  around  it  the  name  of  the  City  is  inscnlxd.  and 
there  is  a second  srjuarc  beyoul.  Tlie  divisioua  of  the 
inner  si|uare  were  ^Ur^anls  omitted  wiicnfiotne  d«>ke 
was  intnMiuce«l,  and  in  a short  time  tlie  inner  square 
was  altogether  disiwnsed  with. 

Having  in  the  preceding  remarks  shown  the  possibility 
of  effecting  a chrmicdugical  arraiq;rincnt  of  tl»esc  curious 
Coins  by  a careful  examination  nt'lh^imlented  marks,  it 
may  be  pmjwr  to  slate,  that  the  interpretation  we  have 
assigned  to  them  is  not  altogellier  in  accordance  with 
the  opinions  hillirrto  rcceiv«*d.  (n  haximling  these  cim- 
jcclure^  we  would  by  no  means  insist  that  the  various 
figures  certainly  originated  in  t)ie  inamier  we  have  dc* 
scribed,  but  we  think  the  sup(imition  cimsistenl  through- 
out, and  neither  forced  nor  improlmble. 
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Sect  1.  — Gsecun  Coins. 


I.  Grecian  The  Coins  of  the  Greek  Cities  may  lie  subdivided  into 
CiricCoinf.  those  I .of  GroNna  Prn^iria,  and  tlir  Islambt ; 2.uf  thcGreek 
Colonies;  and  3.  of  the  Greek  Cities  in  Asia.  The  first 
two  divisioiv  embrace  Coin*  from  the  invention  of  the 
Art  of  striking  them  until  the  subjugation  of  the  Country 
by  the  Romans.  The  third  division  is  of  minor  import- 
ance, comprehending  the  C'<ur»  of  Cities  founded  by 
Alexander  the  Great  while  prosecuting  his  conquests  in 
the  East.  This  class  terminate*  with  the  Augustan 
.Age,  and  iiicludes  many  Citie*  of  Asia  Minor,  Arabia. 
Palestine,  Syria,  and  MesojioUmiB. 

Er«  of  No  chronolugtcal  arrangement  of  the  early  Coinage 

of  the  Grecian  Stales  can  at  present  be  efTecti^,  but  we 
CiTtcCtnaa  nevertheless,  induced  to  offer  some  hints  for  the  con- 
skleratinn  of  the  student  on  their  probable  era  ; viewing 
them  in  connection  with  the  Coins  of  the  ancient  King* 
doms  of  Lydia  and  Pemia.  The  subject  has  indeeil 
seldom  been  more  than  imperfoclly  touched  upon  ; and 
we  conceive  much  valuable  information  connected  with 
the  chroiuilogy  of  Ancient  Greece,  the  [ rogretoi  of  the 
Art  of  Sculpture,  and  comparative  wealth  of  the  several 
States,  might  be  obtained,  if  this  inquiry  were  more  fully 
pursued.  We  shall  conftne  our  remarks  to  a few  Coin* 
on  which  there  remain  grounds  for  rcMonablc  conjecture 
as  to  their  era ; such  are  those  of  Egina,  of  Mace- 


donia. and  of  Orwia  Magna,  but  we  have  first  to  notice  OrGrecUa 
the  Coinage  of  the  Asiatic  Countries.  CmeCuiaa, 

The  Lydian*  ocx-upie<i  a |K>riion  of  Asia  Minor,  " 
lying  between  the  river*  'ITiermo*  and  Menander,  and 
are  the  nation  monied  to  ha>e  first  stamped  the  n»etaJ 
umnI  in  commerce.*  L'pon  reviewing  the  annals  of  the 
Lydian  Kingilom,  we  shall  find  their  History,  at  the 
commrnceinent  of  llie  A'llllh  century  D.  c..  involved 
in  obNcurity,  and  iitiemiixed  with  fable;  at  tliat  period 
also  the  surTOunrling  nations  enjoyed  iade|M.*nde»ce. 

Upon  examining  iheCoins  ascribed  to  this  Country',  w'e 
will  venture  to  aay  that  the  rudest  amoug  them  cannot  Htate  II. 
claim  a higlier  antiquity  than  many  of  acknowledged  Fig.  10. 
Grecian  workmanship,  which  we  shall  show  in  the 
sequel  to  have  been  struck  about  600  B.  C.  Under 
Crti'Hus,  560  a.  c.,  Lydia  was  incorporated  with  tlie  Per- 
sian Empire,  and  as  we  must  asmgn  the  year  700  a.  c. 
as  the  earlici<t  dale  for  the  practice  of  the  Art  of  Coinage, 
we  may  consider  the  Lydian  Coin*  a*  having  been  struck 
during  this  interval.  It  may  be  remembered  that 
throughout  the  Poems  of  Homer,  who  floumhed.  ac- 
cording to  Newton,  S70  b.  c„  no  pamige  it  found  frotn 
which  we  can  infer  the  existence  of  stamped  money,  an 
omission  which  coukl  scarcely  have  occurred  if  Coins  had 
been  in  hi*  day*  a medium  of  commerce. 

The  earliest  of  the  IVniian  Coins  in  existenoe  are  the  p^nia. 
pieexT*  denominated  Darict,  and  commonly  referred  to  12. 
Duriu*  I.,  who  ascended  the  throne  5Sl  n.  c.  Upon  a 
careful  inspection  of  them,  they  will  be  fourwl  scarcely 
reeuticilablc  with  tliia  date,  beingof  extreme  rudeness, 
whereas  the  Greeks  of  A&ia  Minor  had,  at  the  period 
in  question,  arrived  at  some  proficiency  in  the  Art.  We 
may  then  conjecture  that  they  were  issued  by  order  of 
Darius,  a King  of  the  Modes,  who,  upon  a partia] 
conquest  of  Lydia,  544  b.  €.,  caused  the  money  of  that 
Country  to  be  recoined  for  his  own  use.f 

For  the  epoch  of  the  institution  of  Coinage  in  Grwda  Oiwd* 
Propria,  antiquaries  usually  adduce  a pasaage  in  the 
Arundelian  Marbles,  relating  that  Phidon,  a Prince  of 
the  Argives,  established  a Mint  in  the  Island  of  Kgina, 
h69  D.  c.  The  Cuius  struck  by  him  bear  the  marks  of  L 
high  aiiiiquity,  and  ms  they  are  found  to  this  day  in  great 
numbers,  must  have  circulated  extensively.  The  date 
u.Hstgued  for  these  Coins  wilt  be  perceived  to  be  quite  at 
variance  with  the  generally  received  opinion  that  the 
Lydian  Coinage  is  the  nxi^l  niicient.  To  free  ourselves 
from  this  emharraivsment  wc  may  observe,  that  a Priiioe, 
also  hearing  the  name  of  Phidoti,  is  reported  tn  have 
fliiurished  nearly  three  centuries  later  liian  the  former, 
while  the  events  recorded  of  their  lives  perfectly  coincide; 
a circumstance  so  improbable,  that  Sir  Isaac  Newton 
without  hesitation  rejects  the  6rst  name  a*  fictitious,  and 
fixe*  Uie  date  of  Phidon  at  584  b.  c.  We  heartily 
concur  in  the  opinion  entertained  by  this  great  Pbiloao- 
pltcr,  and  we  conceive  that  we  shall  not  greatly  err,  if 
we  place  the  earliest  Coins  of  Egina  us  struck  about  600 
B.  c.  Tfiis  conclusion  will  guide  us  in  Bscertaiiiing  the 
era  of  many  Coins  of  the  neiglilNMiring  Cities  aiidlsIaDds, 
as  Thebe*,  Melos,  Ac. 

Coins  of  great  antiquity  are  found  of  many  Citiea  ofMactdoaia 
Mocedon  and  Thrace,  bordering  on  the  coast  of  the 
(.Igean  8ea.  A knowledge  of  the  circumstances  which 
gave  rise  to  aCoinage  in  this  distant  region,  will  acquaint 
us  also  with  Uie  ;icriod  ofibcirfiibrication.  The  fouuda- 
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tkm  of  the  Kini^m  of  Macedon  is  commonly  aivnlnid  by 
Chronolopprs  to  Caranaus,  a relatiTe  of  Phidim;  » cir- 
cumstance which  will  justilS'  the  supposition  of  a Mint 
having  been  establifthed  in  that  Country,  in  imitation  of 
the  one  in  Efpna : this  conjecture  receives  additional 
stren^,  if  we  mi^ht  not  say  confirmation,  from  (lie 
wei(^ts  used  in  both  Countries  being  found  to  be  the 
same. 

We  have  lastly  to  notice,  the  introduction  of  Coinage 
in  Magna  Gracia;  an  inquiry  attended  with  more  diffi- 
culty than  the  preceding,  from  the  various  nations  who 
inhabited  its  coa.st,  and  the  several  {lertods  of  their  mi- 
gration. Whentreaiinguf  thcMoimrchicC'uinage  wpshall 
nave  occasion  to  speak  of  the  Coins  of  (he  early  Princes  of 
Syraaise.  and  us  (he  Bubjoctwill  throw  some  light  upon 
the  Civic  Coinage  of  the  surrounding  Country,  the 
reader  is  referred  (o  (hat  wetiem.  It  will  aiutwer  our 
present  purpose  to  observe,  that  hut  few  Sicilian  Coins 
appear  to  have  been  struck  until  500  a.  c. 

Our  next  inquiry  relates  to  the  symbols  of  the  Greek 
Coioage,  and  the  causes  which  gavT  rise  to  a few  of  the 
most  interesting.  They  will  fall  under  three  heads ; viz. 

I.  Peculiar  symbols  adopted  by  the  early  Greek 
Cities. 

II.  Tlie  Deities  and  (heir  attributes. 

III.  Symbols  used  in  cominon  by  Greek  Cities. 

I.  The  greater  number  of  the  syinbds  included  in  the 
1st  division  fell  into  disuse  about  4tK>  s.  c.,  and  after 
the  lapse  of  about  a century,  the  practice  of  introducing 
the  heads  of  the  Deities  became  general  throughout 
Greece.  The  symbols  inchulcd  under  the  first  class 
take  their  rise  from  local  traditions  and  fabulous  History, 
from  the  productions  of  the  climate,  and  from  distin- 
guished characters  and  edifices  of  celebrity. 

—Under  the  reign  of  Gelanor,  an  early  Prince 
of  Argus,  Danaus,  an  Egyptian,  sought  to  deprive  him 
of  the  Kingdom.  A day  was  appointed  fiw  a public 
asaembly  to  decide  on  their  respective  claims,  on  »hc 
eve  of  which  a bull  and  a wolf,  from  the  neighlKMiring 
mountains,  fought  under  the  walls  of  the  (.'ity  : (he 
Argives  assimilated  the  hull  to  Gelanor,  and  the  wolf 
to  Danaus  ; and  the  wolf  proving  victorious,  (he  crown 
was  awarded  to  the  Egyptian  Prince.  In  commemo- 
ration of  this  event,  the  .\rgives  stamped  on  their  Coins 
the  device  of  the  forepart  of  a wolf 

Byzaniium. — It  is  related  of  Philip  II.  of  Macedon, 
that  meditating  an  attack  on  thisC'ity  on  a cloudy  night, 
the  moon  suddenly  shone  forth,  and  discovered  the  op> 
proech  of  his  army  in  sufficient  time  to  enable  the  in- 
habitants to  repulse  him  ; the  moon  was  ever  after 
venerated  os  the  preserver  of  Byaanlium,  and  the  event 
recorded  by  the  symbol  of  a crescent.  The  Turks  when 
they  took  possession  of  Constantinople  in  the  XVth  cen- 
tury, perceiving  the  type  in  many  parts  of  the  City,  and 
ignorantly  suspicious  of  lurking  magic,  thought  to  propi- 
tiate its  unknovi’u  powers  by  the  adoption  of  the  symbol* 

Ciajomene. — A Irndiiion  long  prevailed  that  a winged 
boar  appeared  in  (lie  terntoiy,  and  laid  waste  a great 
extent  of  country  ;t  the  inhabitants  affixed,  in  conse- 
quence of  (his  circumstance,  a representation  of  the 
moaster  on  their  Cotas. 

Cortnih, — According  to  fabulous  History,  the  hero 
Bellcrophun  discovered  the  horMi  Pegasus,  prior  to  his 
engaging,  tlie  Chimera  by  a fountain  situa^d  at  the 


* Hitterta  Bftmmlima,  L 7. 
f jCIua.  U*  Abtssd  JjmwAiww,  xii.  38. 
tot.  V. 


foot  of  tile  citadel  of  Con  nth;  hence  that  animal  forma  Symboboa 
the  symbol  on  their  Coins.  Grecian 

£//Ae»us.— PhiloBlmlus  relates  that  the  Athenians, 
about  to  plant  a colony  on  the  coast  of  Asia  Minor,  *^  — ■*  *^  ^ 
were  directed  in  their  course  to  the  spot  on  which  this 
City  WES  afterwards  founded,  by  a swarm  of  bees,  which 
preceded  the  vessel  Hence  we  have  the  origin  of  the 
symlx>1  of  a bee  on  Ephesian  Coins. 

Gortyna. — Tlie  symbol  is  thatofEuropa,recorrfiiigthe 
fiihleof  Ju{Nter  havingconducted  the  daughter  of  thcl^oi- 
nician  King  Agenor  across  the  sea  to  the  Island  of  Crete. 

//rroWrio.— There  were  not  less  than  100  Cities  of 
(his  name,  ail  of  them  founded  in  honour  of  Hercules. 

The  symbols  on  the  remaining  Coins  of  a few  of  these 
Cities  represent  Hercules  strangling  the  Nemsan  Lkm. 

Stymphalusia  memorable  for  being  tlie  spot  at  which 
Hercules  destroyed  the  voracious  birds  Siymphalifiei, 
which  fed  upon  human  flesh.  Tlie  hero  is  depicted  in 
the  act  of  discharging  an  arrow  : the  objects  at  which 
he  aims  are  necessarily  excluded. 

ifrum.— -The  fate  of  ancient  Troy  is  recorded  on 
Coins  of  (his  City  by  the  figure  of  .Eneas  bearing  his 
fiithcr  Anchises  on  his  shoulders,  and  attended  by  the 
young  Ascanius. 

LesAoi,  CAtos,  Lampiann,  and  7*A4ZfOt  were  &med  Synabob 
for  their  excellent  wines,  and,  in  consequence,  among  ‘hsrivsd 
the  devices,  heads  of  Bacchus  and  Silenus  frrauentlv  !!?* 
appear ; also  ivy-leaves,  grapes,  amphore,  a variety  of  ^ the 
dnnking  vesseU,  and  the  panther,  an  auim^  consecrated  cliintt*. 
to  Bacebu-s,  may  be  seen. 

Cyr<7ie. — The  symbol  is  the  plant  iitphium,  peculiar 
to  the  Country. 

Melapontum  and  Lronttnum. — The  country  surround- 
ing these  Cities  was  remarkable  for  Ha  great  fertility, 
so  much  so  that,  in  I^eontinum,  corn  was  reported 
to  grow  wild.  The  symbol  adopted  by  the  former  City 
was  an  ear  of  barley ; by  the  Utter,  a lion’s  head,  sur- 
rounded by  grains  ol’  barley. 

llie  ilevices  on  the  Coins  of  many  Cilica  lead  to  the 
origin  ot  their  names,  these  being  derived  from  (heir 
productiotui,  their  Uncied  resemblance  to  some  familiar 
object.  &c.  The  most  remarkable  of  this  kind  are  tlie 
following. 

called  by  the  Greek-s  jlgragat,  from 
€pa-fw»>,  a cTob.  This  animal  is  the  type  of  the  City, 
which  was  named  after  the  river  near  which  it  was 
founded. 

Cliiin,  from  KWv  a key,  the  device  adopted 

from  the  Island  being  assimilated  in  form  to  that  object. 

Cardia,  from  Kap^U,  a heart,  the  symbol  which  may 
sometimes  be  seen  on  the  Coins  of  that  City. 

Mriot,  from  M7X0f>,  a melon,  a common  symbol  on 
the  early  Coins  of  Melos,  either  from  the  fruit  abound- 
ing in  the  Island,  or  its  fancied  resemblance  to  it  in 
form.  The  meaning  of  (his  word  is  doubtful,  the  com’ 
mon  coastruction  given  being  that  of  apple ; but  tlie 
fruit  re]>resented  on  the  Coin  does  not  perfectly  resemble 
either  that  or  the  melon. 

KAodet,  from  a rose;  it  may,  perhaps,  also 

be  translated  (be  flowers  of  the  pomegranate,  the  inva- 
riabte  type  of  (he  city. 

Seiinu$,  from  XcXti'o*',  peraley.  A leaf  of  this  herb 
is  the  common  type  of  the  City,  which  received  its  name 
from  a neighbouring  stream,  so  calleil  from  the  plant 
being  found  in  large  quantities  on  its  banks. 

Side,  (Pamphylia,)  from  a pomegranate,  the 
ty  pe  of  the  City. 
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Numi*-  or  the  Gties  which  contend  ft»r  the  honmir  of 

birth  to  Homer.  Smvni*  and  Chhw  have  the  lUireivi 
claim  : on  the  Coins  of  the  former  the  bust  of  the  IN»et 
t>i«tjn'  ibrms  a common  device;  on  those  tif  llie  latter  he  is  re- 
cKiu*itrT»  premmted  at  full  lenj^ih  with  his  Pwtiis  in  his  hands, 
ami  wli<  Sapphi)  appears  on  ('uinsof  her  native  City  Mytilene  in 
ftcf«  «l  Lesbos,  Lycurgus  on  I'oins  of  I.«accda;mun,  and  Ajax,  the 
eei«w»ty,  yf  ( )ileus,  forms  the  constant  type  on  those  of  Opus, 

tlie  Capital  of  part  of  l^ocris,  ami  larlh-place  of  the  hero. 

Crete  was  (iiiiK'd  for  its  labyrinth,  situated  near  the 
ancient  Capital  ('nonsns,  which  constitutes  the  chief 
sTinbut  U1I  iIm>  Coins  of  tlic  City.  Fur  the  City  of  Rhodes, 
a radiated  head  of  Apollo  affords  the  type  of  the  obverse, 
which  there  are  some  jip'minds  fur  believiri;;  to  have 
been  a>pie<l  from  the  celebrated  Coknums.  The  splendid 
i'ity  of  Ephesus  was  memorable  throu^i  suevTSsive 
Af^es  for  Uie  Temple  erected  to  Diana,  that  Goddess 
beiu^j  worship|ve«l  therewith  peculiar  honours;  repre- 
senloiions  the  |Hirch  of  this  Temple  are  given  on  Coins 
struck  during  (he  Iin{M.'ritt!  Agnt  of  Rome  : they  differ 
slightly  from  each  other,  as  the  etlifice  was  frequently 
rebuilt.  On  Imperial  Coins  of  the  Island  of  Cnidus,  the 
cclebratcil  statue  of  Venus  by  Praxiteles  is  reproented. 
j^nilxiUof  jj  'j'lig  jjjj  tlivisioii  of  symbols  on  Grecian  Coins 
consists  of  tlic  Deities  and  their  attrihulcs;  these  would 
naturally  be  suggested  os  the  devices  must  appropriate 
upon  the  discontinuance  of  the  indented  square,  and 
while  the  obverse  sulKcrd  to  contain  the  type  of  the  City. 
The  chief  Greek  l>eiUes  appearing  on  the  Civic  Coins 
are  the  following. 

JuptUr.  Tite  attributes  an  EagU  and  ThundrrMi. 
On  Coins  of  Epirus  and  Tliessaly.  the  head  of  ilie  Deity 
Is  crowned  with  oak-leaves;  he  hud  n celebratcil  Temple 
at  Dodona,  in  the  former  Country,  near  which  City  was 
a grove  of  oaks,  the  leaves  whereof  were  said  to  be 
ervdoweil  with  the  gift  of  prophecy. 

Crete  was  the  birth-place  of  Jupiter,  his  head  is  there* 
ibre  comnKm  on  Coins  of  the  Cities  in  tliai  Island.  On 
Coins  of  be  is  represented  in  the  character  of 

Jupiter  Ammon,  as  on  those  of  the  Egyptian  Princes. 

Juno. — Peacock.  The  head  of  Juno  is  common  to 
Grecian  ('nins;  the  Peacock  may  be  seen  on  a few  Coins 
of  the  Island  of  Samos,  famed  for  its  Temple  erected  to 
that  Goddess,  a representation  of  which  is  given  on  Coins 
struck  in  the  Imperial  Ages. 

Utol.  PalUta. — Otef  BJid  PegasuM.  The  heail  appearing  on 
k'lg.  7.  ibe  obverse  oi'the  wlvcr  Coinsof  Athens  (the  C ity  conse- 
crated to  the  Gorkies)  is  invariably  (hni  of  Pallas,  and 
is  conjectured  to  be  copied  from  the  celebrated  statue  of 
PiiidioB.  On  Coins  of  Ilium,  the  Trojuu  Pallas  forms  u 
common  typo. 

Neptune. — Trident,  Dolphin^  and  .S>a/jor*r.  The 
City  of  PosJdonia,  (lloneiWe,  Neptune,)  in  the  Country 
of  Lucania,  was  founded  in  honour  of  that  Deity;  the 
coins  are  incutted,  (a  character  we  have  noticed  as  pecu- 
liar to  the  early  Coins  of  Magna  Gnecia,)  aiKl  bear  for 
their  type,  without  exception,  a figure  of  the  God.* 
Trcciene,  aGty  of  Argos,  and  the  birth-place  of  the  hero 
Theseus,  acqiiir^  celebrity  from  its  Temple  erected  to 
Neptune;  aTrklent  was,  in  consequence,  affixed  on  the 
Coins. 

ApoUo.^Tripod  and  Lyre.  We  have  spoken  of  a 
head  of  Apollo  on  the  Coins  of  Rhodes,  sup|)Osed  to  be 
taken  from  the  Colossus.  The  Cities  of  Chalcis  in 


• A C<iia  of  this  Clly,  deliiieiUffd  on  an  «nUr;p;J  scale,  may  ba 

earn  m plata  ii  fig  4,  lUuitntiii^  the  Kway  oo  Seti^taa. 


EuUra,  Mytilene,  and  Colophon,  liear  the  ty;>e  of  a Ivrt  Symbol*  09 
on  the  reverses  of  their  C'oins;  they  were  all  lamed  fur  t^reciau 
the  worship  ot  Apdio.  Coma 

f’ent/$.-~A  Doee.  ('nidus,  a City  famed  for  its  Temple 
to  Venus,  bean  on  itsCoinsa  headof  theGoddesa.  The 
symbol  on  the  C'uins  of  the  Cities  of  Sicyon,  and  the 
Islands  Scriphus  and  Siphnos  is  a dove,  possibly  bearing 
an  allusion  to  the  worship  paid  to  Venus. 

Diana. — A Hind.  This  animal  is  common  on  Coins 
of  Kphesu-s,  and  on  those  of  the  City  of  IVrga,  in  Pam* 
phylia,  memorable  like  the  former  for  its  Temple  to 
Diati.'i ; a figure  of  the  Goddess  is  given.  Sv  rat-use  and 
Ma-silia  hud  also  Temples  to  Diana,  and  her  effigy  is  of 
freipienl  ocairrence  on  their  Coins. 

CVm  and  Pron^-rpinr. — Eari  0/ Jlartcy,  Torcha,  ^c. 

The  City  of  Elcusin,  filmed  for  its  mysteries,  offers  on 
its  Coins  a representation  of  Ceres  draw  11  in  a car  by 
serpents.  Ears  of  Iturley  are  inlrmlnceri  on  Coins  of  uil 
the  ( iliesof  importance  in  the  Lliind  of  Sicily,  where  the 
above  Deities  Ibrmed  tlie  chief  objects  of  worship 

firreutrt. — A Lion,  Club,  Bote  and  Arroia.  We 
have  already  mentioned  the  (Iliesof  lleracleia  us  pre- 
senting the  device  of  Hercules  strangling  the  Nemiran 
lion,  Thebe^i  was  the  birth-place  of  the  hero,  his  head 
was  in  con»e<iucnce  sometimes  introduced  on  the  Coins 
of  Ihol  Clly  ; he  is  represented  also,  on  a few  of  them, 
strangling  the  serpents.  Hercules  w:is  one  of  the  chief 
Deities  of  the  Tyrians,  and  his  head  forms  a constant 
device  on  theiV  Coins;  lastly,  on  Coins  of  the  Island  of 
Tha-soa  he  apivears  tihooting with  his  arrows:  (hat  Island 
was  noted  for  a Temple  to  llie  Demigod.* 

Barrhut- — Amphora,  Grapn,  Vinflrntrt  Tliebes 
gave  birth  to  Hacchus,  as  well  a.s  to  Hercules;  hence 
when  heads  are  given  on  the  Coins  (which  docs  not  fre- 
quently occur)  they  are  of  one  or  other  of  these  Deities. 

Amphorer  are  the  most  common  devices  on  Bmotian  and 
Theban  Coins. 

Pan. — A Goat.  The  animal  maybe  seen  on  Coins 
of  Macedonia,  and  on  those  of  Aix^ia ; (he  God  ap- 
pears reclining  on  Mount  Olympus. 

Mercury. — An  Anlrhpe.  This  is  the  sole  device  on 
Coins  of  the  City  of  .Enos,  in  Thrace. 

in.  The  Hid  and  last  division  includes  a variety  of 
symbols  appearing  in  common  onColns  which  have  not  “* 

- .**11  I 1-  » - ,n>  fmn  mon. 

appropnated  to  themselvt*s  any  poenitsr  device,  Th'! 
greater  number  of  them  are  emblemiticsl  rf  warfare, 

(the  symbols  which  would  iialurally  suggest  themselves 
to  nations  inured  from  infancy  to  the  use  of  arms,)  and 
may  be  referred  to  the  Northern  and  less  Civilized  States 
of  Greece. 

A /forte  is  the  symbol  common  to  Macedonia  and  Plaie  1. 
the  chief  Oties  of  T'heseialy,  cir.  Larissa,  Pharsalus,  and 
Tricca ; the  inhabitants  of  those  regions  acquired  cele- 
brity for  their  skill  in  the  training  and  management  of 
this  animal,  whereof  the  habitual  use  probably  gave  rise 
to  the  Fable  of  the  Centaurs. 

A Shield  of  an  oval  form  ia  tlie  type  of  Bmolia,  appear-  Fig.  3. 
ing  with  scarcely  an  exception  on  Coins  of  the  Cities 
Thebes,  Platva,  Tanagra,  and  Tbe.sptt.  On  Coins  of  a 
few  Macedonian  Kings  also  we  meet  with  a circular 
shield,  variously  ornamented.  In  addition  to  these  de- 
vices we  may  notice  frequent  reprewntations  of  H amort, 

HeimeU,  Clubit  S^rort,  and  other  implements  of  luKlle. 

La.HtJy,  we  have  the  Cities  situated  on  the  sea-c«>H.’-t,  and 
distingukhed  by  their  commerce,  such  as  Uiuse  of  .\sia 


* Hefedotui,  iL  44. 
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Stinor,  Phirnicm,  and  Gripcta  Ma^ia.  The  symbols 
a(lu]>te<l  by  these  consist  chteHy  of  Veurlt,  Proto*,  Hud» 
drr»,  TridmU  ; a variety  of  fifth.  ft5  the  Dolphin,  Crab, 
Su. ; ami  in  a few  instances  Shtll*. 

The  conquests  of  Alexander  and  his  Government  in 
Asia,  gave  rise  to  the  establLshment  of  numcnius  Grecian 
(Hties  throughout  Asia  Minor,  Syria,  and  Palestine. 
His  General,  Selcucus.  founded  no  fewer  than  134 
Towns,  of  which  Antiochia,  Seleuda,  Apamea,  and  Lao- 
dicca  were  the  chief.  The  devices  commonly  affixed 
on  the  Coins  of  these  places  were  the  heads  of  the 
Deities  and  their  attributes.  The  Coins  of  this  division 
are,  a.s  we  might  conjecture,  infinitely  more  numerous 
than  the  preceding,  but  from  the  samenefts  of  the  devices 
they  afford  little  interest. 

1 We  shall  conclude  the  ftuhject  of  Civic  Coins  bysorne 
account  of  the  characters  constituting  the  Legend.  The 
inscriptions  of  the  greatest  simplicity  were  th(»sc  of  the 
early  Republics ; for  os  Kingdoms  became  powerful,  de* 

Craved  by  luxury,  and  verging  to  decay,  .so  llieir  Lemnds 
rcame  diffuse,  being  filled  with  expressions  of  adulation 
calculated  to  nurse  the  ambition  and  flatter  the  vanity  of 
Princes.  While  Coinage  was  limited  to  a few  Grecian 
Slates,  and  each  appropriated  to  itself  a device,  it  will  be 
obvious  that  it  was  superfluous  to  insert  the  name  of  the 
City,  and  hence  the  greater  number  are  destitute  of  dm* 
racters,  if  w e omit  the  occasional  insertion  of  the  initial 
letters  in  the  compartments  formed  on  tlie  reverses.  But 
when  Coining  became  general  throughout  Greece,  and 
symbols  of  the  Deities  were  substituted  and  promiscu- 
ously employed,  it  was  then  found  requisite  to  inscribe 
(he  names  either  at  length  or  in  an  abridged  form.* 

On  Ckiins  of  Ahydos,  in  Mysia,  the  single  initial  letter 
first  occurs;  we  have  afterwards  AB,  also  ABY',  and 
sometimes  the  entire  name,  ABY'AIQX,  in  the  genitive 
ca.se,  money  being  understood.  On  Athenian  Coins 
A9E  is  commonly  inscribed  on  the  early  Coins,  and  after- 
wards A6nNA10N.  Thebes  is  expressed  by  OE,  Sy- 
racuse bv  XYPA,  and  so  on.  It  may  be  remarked  also 
that  on  the  earliest  Coins,  particularly  those  of  Gnecia 
Magna,  (he  characters  are  frequently  placed  in  relro- 
grotle  onler. 

• In  order  that  these  characters  should  occupy  les.s  room 
on  the  Coin,  and  no4  interfere  with  the  device,  mono- 
gram* were  introduced  ; these  arc  figures  cuinprising  a 
portion  of  the  name,  in  which  the  characters  arc  so 
interlaced  that  a limb  of  one  applies  to  many.  By 
this  inp^nious  meth(»daii  entire  name  might  be  brought 
within  a space  of  little  more  extent  than  Uiat  which  was 
previously  occupied  by  an  individual  character.  The 
fidlowing  will  serve  as  illustrations : 

^ Adiais.  [7^  Ptnomtus.  Hsraeleia,  Laootinum. 

The  Civic  C'oiiu  about  the  Age  of  Alexander  the  Great 
have  been  stated  to  bear  for  their  devices,  heads  of  the 
chief  Deities,  and  the  attributes  peculiar  to  them.  The 
('oins  which  now  demand  attention  differ  from  (he Civic 
in  presenting  the  (XHlraits  of  Princes  (there  are.  how- 
ever, many  exceptions)  in  lieu  of  (he  heads  of  Deities; 
(lie  reverses  mainly  coiishit  of  figures  of  Deities  who 
formed  (he  chief  object  of  woiahip  in  the  porticubr  City 
in  whkh  the  Coin  was  struck,  and  were,  probably,  copied 
from  statues  erected  to  their  honour. 

The  period  of  History  which  these  Coins  serve  to  elu- 

* Fiw  MHne  of  tbe  forms  in  irikieh  the  bubm  appear  on  ■edeiit 
Cctos,  ace  AssHtruTiuNS,  in  our  Mtctihitnm  ihnnon. 


ddate  is  that  which  has  reeeKetl  the  denoininutiou  of  (iivciAn 
the  Grecian  Empire,  cummctu:ing  with  Alexander  the  Mwuatxhic 
Great,  ami  elosiiig  with  the  extinction  of  the  dyna>ty  of 
the  LagidiP,  in  the  Augustan  .Age.  Independently  of 
the  Kingdoms  included  in  thi.s  Empire,  a few  Coins  exist 
of  the  Kings  of  Epinis,  also  u series  of  the  SyracuMtii 
Princes. 

The  Coins  of  theOredaii  Empire  may  be  divided  in'o  Divi«km»of 
those  of  the  four  Kingdoms  established  u|xni  llie  final  Nomrehte 
diviHion  of  Alexander's  dnininions.  vii.  the  Kliigiloms 
of  Muerdon,  Thrace  and  the  Western  {wrtft  of  Amu 
Minor,  Syria,  and  Egypt ; also  the  portiom  of  these 
which  were  subsequently  formed  into  di.sti net  dynasties. 

Coder  this  second  division  we  have  the  Countries  of  Ar- 
menia, (divnled  into  the  Greater  and  the  Lesser,)  Par- 
thia,  Baclriano,  Jud^a,  Commageiic,  and  Osrueiic,  or 
Edriwa,  in  Meanpotaiiiiu. 

Macedon. — The  Coins  of  this  Kingdom  claim  our  first 
attention;  for umilling thtwe  which  bear  the  bead  o(  Gelo, 
first  King  of  Syracuse,  (relerred  by  some  antiquaries  to 
the  reign  of  that  Prince,)  lliey  precede  by  upwards  of  a 
cenUiry  the  Coins  of  any  other  race  of  Grecian  Princes. 

As  this  series  is  of  considerable,  extent,  and  sliglitly 
varied  in  its  character  according  to  the  periods  in  w hich 
the  Coins  were  struck,  we  may  divkle  it  into  dtree 
classes : the  first  of  the.se  commences  500  a.  c.  with 
Alexander  I.  and  closes  with  Amyntas,  the  father  of 
Philip  II.;  under  the  second  division  will  fall  tlie  Coins 
of  Philip  II.  ai»d  Alrxaiuler  the  Great;  and  the  third 
includes  those  of  tile  remaining  Princes,  until  the  final 
subjection  of  the  Country  to  the  Romans. 

I.  This  division  is  chiefly  interesting  from  including 
many  pieces  bearing  the  rude  indentations  peculiar  to  the 
early  Coinage.  As  these  have  already  been  described  in 
treating  of  the  Civic  Coins,  further  detail  is  needless. 

The  Coins  of  Alexander!,  arc  in  silver,  ami  of  great 
rarity,  a.s  are  also  tliose  of  his  immediate  successors;  (he 
most  common  (y[ie  on  the  early,  and  indeed  late  Coins 
of  (be  series  is  a Horse  with  or  without  a rider,  and 
upon  the  introduction  of  symbols  on  both  sides  of  tJie 
Coins,  a head  a(  the  young  Hercules  clothed  in  the  lion'* 
skin.  Hercules  was  a Deity  highly  honoured  in  Mace- 
donia, as  the  inhabitants  deduced  their  descent  from 
him. 

II.  M'e  have  just  observ'ed  that  the  Coins  of  the  first  Coins 
class  were  indicative  of  the  infancy  of  the  Art  among  llie 
GreeLs,  and  it  is  remarkable  that  it  attained  to  consider- 

able  excellence  in  little  more  than  a century  from  the  Gmai. 
discontinuance  of  the  indented  s<]uare.  Many  Coins  of 
this  divhiitm  are  indeed  of  the  best  style  of  Grecian 
workmanship,  and  as  (he  Princes  to  whom  they  refer 
are  among  the  most  distinguished  in  History,  (hey  merit 
some  attention.  Numerous  a.s  are  these  Coins,  it  is  re- 
markable that  (hey  otTrr  but  little  variety  in  tlieir  devices, 
it  is  also  doubtful  if  any  Coins  of  Philip  were  struck  in 
copjicr;  the  reverses  of  those  in  goW  and  silver  bear 
symbols  cummeinorativc  of  his  victories  in  the  Olympic 
Games  ; the  head  appearing  on  his  silver  Coins  is  iitvu'  Fig  9. 
riably  that  of  Ju]>iter,  a Deity  whow  worship  was  very 
ancient  in  Macedon.  The  gold  Coins  of  Alexander  the 
Great  bear  a bead  of  Pallas,  (a  favourite  Deity  of  that 
Prince.)  also  figures  of  Victory,  in  allusion  to  his  exten- 
sive coiU{uests.  On  the  silver  Coins  a figure  of  Jupiter  is 
rrpreaented,  a symbol  which  afterward*  became  common 
toCoiiis  oftbe  Grecian  Empire.  TheOod  appears seaUHl, 
bearing  in  his  right  hand  an  eagle  or  a figure  of  Vic- 
torv,  and  in  his  left  a aoeptre ; the  figure  was  probably 
4l2 
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copied  from  the  renowned  Statue  by  PhidtaK,  at  OIym> 
pia  On  the  obverse  of  the  Coins  with  Ibis  device, 
we  have  a heal  of  the  yoiin^  Hercules  dothed  in  the 
lion's  xkin;  these  symbols  were  affixed  to  Alexander’s 
Coins  in  consetpienoe  of  his  tracing;  his  descent  from  the 
last-mentioned  Deity,  and  from  his  earnest  desire  to  he 
reppirded  as  the  son  of  Jupiter.  Tl»e  bronr.e  Coins  (4 
Alexander  are  unimportant,  as  they  are  of  inferior  exe- 
cution. and  the  sym^l  consists  but  of  a repetition  of  itie 
devices  just  named.  It  may  be  remarked  that  none  of 
the  Coins  struck  during  the  life-time  of  that  Prince  are 
known  to  preserve  his  |>ortrail,  although  the  practice  of 
introducing  the  hearts  of  Princes  was  not  uiu'ommnu  in 
his  Age.  Visconti  has  with  much  pains  eiirleavouml  to 
prove  that  his  features  are  preserved  on  u few  Coins 
under  the  character  of  the  young  Ilcreuica,  but  the 
result  of  his  observ  ations  ia  unsatisfactory  .* 

III.  The  Coins  of  Philip  V.  abound  in  Cabinetn;  they 
arc  greatly  diversified  in  their  symbols,  and  many  in 
silver  are  of  very  gxxxl  workmanship. 

The  copper  Coins  of  the  Greek  Empire  are  widom 
deserving  of  much  attention  ; inferior  in  their  execution 
to  those  in  silver,  they  offer  devices  but  slightly  differing 
from  the  Civic  Cmas,  rtz.  the  hearts  of  Deities  and  thtn'r 
attributc.s ; the  greater  number  of  the  Coins  after  Alex- 
ander the  Great  arc  of  thU  kind,  and  consequently  of 
little  esteem. 

Thrace  and  part  of  Asia  Minor  fbrnverly  oonstitiitcrl 
the  chief  po-sses-sjona  of  Lysimnehus,  in  the  divtskm  of 
Alexander's  dominkma ; the  Eastern  portion,  however, 
of  the  latter  Country  fell  to  the  lot  of  Scleucus.  Sorm 
after  the  death  of  Lysimachus,  Thrace  was  overrun  by 
(he  Gauls,  and  Asia  Minor  waa  formed  into  several  in- 
dependent Kiiigrioms. 

Thract. — Tlie  silver  Coins  of  Lysimachus  are  very 
numerous,  and  bear  the  portrait  of  the  King ; the  horn 
behind  the  ear  is  symbolical  of  power  and  strength,  and 
was  assumed  by  a few  of  the  Generals  of  Alexander,  the 
supposed  son  Jupiter  Ammon.  The  gold  Coins  of 
this  Prince  resemble  tl»e  silver;  the  copper  are  unim- 
portant 

At  the  fall  of  the  Greek  Empire,  the  Gallic  Chieft, 
who  held  possession  of  (he  Country,  struck  Coins;  (hey 
are  all  of  copper,  indifferently  executed;  and  in  lieu  of 
the  ordinary  symbols  on  the  reverses,  they  bear  the 
portraits  of  the  Roman  Emperors  in  token  of  allegiance. 
This  series  extends  to  Uia  reign  of  Caligula. 

Aaia  Minor. — Caria  is  the  most  ancient  Kingdom  in 
this  territory  of  which  a scrit's  of  Monarchic  Coiits  is 

Krvcil;  on  the  obverse  are  heads  of  Apollo,  resem- 
those  on  the  Coins  of  Rhoiles  ; the  ty\ne  of  the 
reverse  is  a figure  of  Jupiter  Labradfm,  (so  nanted 
from  his  bearing  an  hatchet  :t)  Jupiter  was  the  chief 
Deity  of  the  Cariaus,  and  hud  a splendid  Temple  at 
Halicarnassus,  the  ancient  Capita]  and  Ruyid  seat.  This 
Series  extends  to  the  Age  of  Alexander. 

Afyrio,  or  Prrgamuj.— Philclarus,  the  Prince  who 
founded  this  dynasty,  appears,  from  the  Coins,  to  have 
had  his  name  used  in  common  by  tlie  race,  a pnu.'(ice 
by  no  means  uufrequent  in  the  Hast:  the  portmits  on 
the  numerous  Coins  usually  ascribed  to  him.  exhibit  tt» 
great  a diversity  of  character  to  authorize  a sup(MKiliou 
that  they  were  intended  for  the  same  individual.  On 
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the  reverse,  a figure  ot*  Pallas  is  represented,  seated,  and  Grecian 
hokling  in  her  right  hand  a laurel  crown  ; this  type  Blotwhie 
alludes  to  the  solemn  Games  instituted  in  honour  fd"  that  ^ 

Goddess,  at  Pergamus,  by  Philetwrus,  and  observed  by 
the  smx'eeding  Princes.  *111?  copper  Coins  ofthb  series 
are  few  in  number,  and  little  worthy  of  notice. 

Bithynia. — The  silver  Coins  of  (his  race  of  Princes 
represent  their  jvortraiui  boldly  executed,  and  on  their 
reverses  a figure  of  Jupiter.  He  had  a Temple  at 
Nic«a,  the  Capital,  and  is  represeuted  with  hU  right 
hand  exlemleil,  l»enriiig  a laurel  crown,  the  rewanl  of 
the  victors  in  the  Games  instituted  in  his  honour. 

roppnrfunW.— A very  complete  series  of  the  Coins  of 
the  late  Princes  of  this  Country  is  preserved,  inscribed 
with  the  yearsof  (heir  reigns,  as  indeed  are  many  Coins 
of  (he  Dithynian  Kings.  I*a1las  bearing  a figure  of 
Victory  is  the  type  of  the  reverse. 

Pon/uj.— Hut  a few  Coins  remain  of  the  Princes  ot 
this  Country ; indml,  until  Mitliridutes  the  Great,  its 
History  is  litlk*  known.  Tlic  scries  is  not  chnroctcrised 
by  any  peculiar  device;  the  Coins  of  Mithridates  are 
numerous,  and  {Missess  great  beauty;  the  symliot  is 
commonly  a Hind, encircled  by  an  ivy  wreath;  and  oc- 
ca.sionalty  Pegasus,  a type  of  the  City  Amisus,  is  substi- 
tuted. 

Botphorvs.-—ln  connection  with  Pontus  we  may 
notice  ihl«  remute  region,  governed  from  an  early  jieriod 
by  Kings  wh;>«e  name'*  ulone  remain.  The  utility  ol 
aiKient  Coins  to  the  Historian  is  in  few  instances  more 
remarkably  shown  than  in  tlie  Coins  of  this  Kingdom,  as 
those  of  a race  of  Princes  scarcely  menUoned  in  History, 
are  preserved  entire  for  upwards  of  three  centuries  ; and 
from  the  dates  living  given  with  each,  we  are  enabled  to 
ascertain  the  precise  year  of  tlie  accession  of  many  of 
them  Several  of  these  Coina  are  composed  of  the 
mixed  metals  denootiiinlrd  eirrtnim  and  pofitt ; the 
former  compoundt  d of  gold  nnd  silver,  and  the  latter, 
silver  dpbas«>d  with  copjier.  The  execution  oflhese  Coins 
is  very  indifferent ; indeed  thov*  of  the  last  five  reigns 
ticarcely  pre.serve  Uie  form  of  the  human  countenance  : 
the  series  extemls  from  Augustus  down  to  Constantine 
the  Great,  and  un  (he  reverses  tlie  heads  of  the  Roman 
Emficrors,  toviliom  tlicy  acknowledged  ulirgiance,  com 
moldy  upprar. 

Ktrypi. — If  we  omit  the  Coins  of  the  Seleucida*,  those 
of  the  descendants  of  Alexander's  General,  Ptoicmv,  who 
fixed  themselves  at  .\lexandria,  form  the  most  beautiful 
monarchic  series  extant.  They  acquire  additioiud  in- 
terest from  preserving  porlraits  of  the  Queens;  many 
are  unrivalled  in  execution,  and  the  gold  Coins,  both  for 
size  and  number,  exceed  those  of  any  <ither  Kingdom.  * 

The  devices  are  but  of  two  kinds,  an  Eagle  on  a thunder-  ** 
holt  and  a Cornuct^da ; (he  introiluction  of  the  first 
symbol  is  conceived  to  have  on'gituited  either  from 
Iholeniy  I.  deducing  his  descent  from  Jupiter,  or  from 
his  life  having  been  preserved  by  an  eagle,  when  ex- 
posed in  hin  infancy  in  tlie  woods : the  comuc«i]>ia,  on 
tlie  Coins  of  the  (Jucvn**.  was  probably  emblematical  of 
their  deification,  the  symbol  being  given  to  the  projii- 
tious  Deities.  The  copper  Coins  of' the  P^gyplian  Kings 
are  destitute  of  portraits,  the  head  of  Jupiter  Ammon 
forming  the  sole  type  of  the  obverse : on  tlie  silver 
Coins  the  year  of  the  Prince’s  reign  is  frequently  in- 
scribed,  prefixed  by  a character  resembling  the  En^ish 
letter  h.  In  thU  series  are  a few  gold  Coins  highly 
interesting  from  the  portraits  they  transmit,  and  w hich 
give  them  Uie  character  of  Medals ; the  pieces  we 
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Numb*  ftUude  to  reprewnt  on  one  of  the  sides  the  portraits  of 
cBstac*.  Ptolemy  I-  and  Berenice,  and  on  the  other  those  of  the 
lid  Piokmy  (Philadelphus)  aod  Arsinoe. 

Syria. — A few  f^nld  Coins  exist  of  the  early  Kin^  of' 
Syria,  but  all  are  of  extreme  rarity;  the  series  in  silver 
possesses  great  beauty,  and  is  preserved  entire  of  nearly 
all  the  Kings,  (twenty-six  in  number:)  froai  the  diver* 
sity  of  character  these  exhibit,  and  from  the  resemblances 
which  Diay  be  traced  in  branches  of  the  same  family, 
there  is  every  reason  to  believe  that  the  likenesses  are 
correct.  On  the  reverses  of  the  above  Coin.s  we  meet 
with  figures  of  the  Deities  who  formed  the  chief  ob- 
jects of  worship : the  first  in  imiwrtance  is  Apollo ; 
he  is  represents  on  the  CorfiVia,  a seat  of  a conical 
ibnu,  placed  over  the  spot  whence  the  gale  of  inspira- 
tion was  conceived  to  arise  : this  device  appears  on  the 
Coins  of  Seleucus  1.,  the  reputed  son  of  the  (iod.  With 
AntiiK'hus  IV.  we  have  the  type  of  Jupiter,  closely  re- 
sembling the  figure  on  Coins  of  Alexander  the  Great ; the 
adoption  of  (bis  symbol  arose  from  a celebrated  Temple, 
erected  to  Jupiter  in  Antioch,  having  been  embellished 
by  this  Prince,  who  also  caused  u Statue  of  the  God, 
copied  from  that  at  Olympia,  to  be  placed  therein.  On 
Coins  of  succeeding  Princes,  Pallas  and  other  Deities 
i^pear. 

Armenia. — The  few  Coins  which  remain  of  this  ex- 
tensive region  are  indicative  of  the  rude  state  of  the 
Art;  and  the  Princes  to  whom  they  refer  are  scarcely 
known  in  History. 

PariAia. — The  Coins  of  the  Ihtrthian  Kings  differ  in 
their  general  np|warance  from  all  of  the  preceding, 
yet  they  possess  little  variety  among  themselves ; the 
series  c.vtends  throughout  nearly  five  centuries,  and 
I'rom  the  changes  they  underwent  during  this  period, 
we  may  consider  them  aa  consisting  of  three  kinds. 
I,  This  division  includes  the  reigns  of  twelve  Princes, 
and  extends  to  about  fiffy  years  before  the  Chris- 
tian Era  ; the  Coins  are  small  in  sixe,  and  have  for  the 
type  of  the  reverse  the  King  seated,  holding  in  hts  hand 
VUte  1.  a bow.  The  portraits,  which  manifest  a progressive  im* 
D’  provement  in  the  execution  of  the  Coins,  are  rendered 
interesting  from  the  pains  bestowed  in  the  delinea- 
tion of  costume,  llie  figure  on  the  reverse  is  en- 
compassed by  a Legend  of  some  length,  as  in  addition 
to  the  name  Arsaces,  common  to  the  race,  a surname 
is  occasionally  introduced,  serving  to  distinguish  the 
IMtices,  the  epithet  4>1AEAAHN,  or  fnend  to  the 
Greeks,  and  the  pompous  title  " King  of  Kings.*'  II. 
The  greater  number  of  these  arc  of  a large  size  and 
of  8U|)ericw  workmanship ; some  variety  is  also  given 
to  the  device  of  the  reverse,  in  which  a female  ap- 
pears presenting  a crown  to  the  Monarch.  III. 
The  third  class  includes  the  Coins  of  die  lust  few  reigns, 
which  are  only  remarkable  for  their  extreme  bar- 
barism. This  series  Ls  in  silver,  with  the  exception 
of  diose  forming  the  last  division,  where  copper  is 
mixed  in  such  large  proportion  with  the  silver,  as  to 
constitute  the  metal  called  by  the  French  potin  ; dates 
appear  on  late  Coins  of  this  dynasty,  (commeiidug 
from  the  era  of  the  Seleudds  312  a.  c.,)  and  they 
furnish  the  only  means  of  appropriating  with  certainty 
the  Colne  of'  many  of  the  Kings. 

Pactriana. — The  duscovery  of  Coins  of  a few  Princes 
who  reigned  over  this  distant  Country,  the  most  remote 
of  Alexander’s  conquests,  bus  enabled  antiquaries  to 
ascertain,  in  some  degree,  the  order  of  succession  of 
the  Kings ; and  little  u we  are  acquainted  with  their 


History,  there  Is  much  reason  to  believe  Uiat  the  King-  Umcian 
dom  at  one  period  had  attained  great  power.  The  Moiwrhic 
Coins  arc  unquestianuhly  the  work  of  Greek  artists.  ^ Coiiw. 

/«</««. —Tile  earliest  known  Coins  of  this  Country  ' ’ ^ 

were  struck  during  the  dominion  of  the  Maccabees, 
anil  the  greater  number  may  b<«  referred  to  Sinion 
Mttccubcus.  his  name  being  inscribed  thereon  in  Sama- 
ritan characters.  Tlic  symlMils  of  most  fm^uent  occur* 
rence  arc  Vine-leaves  and  Palm-branches,  and  to  the 
Coins  of  Princes  of  u later  date,  Curnticopi».  Coins 
remain  of  llic  three  Herods  and  two  Agrippas ; they 
are  of  eup]icr,  and  bear  dates  like  the  Egyptian. 

Cofnwwjeac.— These  Coins  are  of  copjicr,  and  consist, 
with  scarcely  an  exception,  of  those  of  Antiochus  IV., 
his  Queen,  and  titcir  sons.  The  sign  Capricormts  i^a 
coinniuii  type,  being  that  under  which  the  Emperor 
Augustus  was  born;  this  svinbol,  a.s  wilt  he  heixnfler 
shown,  is  common  to  the  Coins  of  that  Emperor,  and 
was  probably  introduced  on  this  occa.sion  from  Antiu- 
chus  IV.  having  acquired  the  territory  through  hi<  in- 
6ucncc. 

£<foj/7  — The  Coins  of  the  obsenre  race  of  Princes 
who  reigned  over  a part  of  Mesopulamia,  of  which 
Edes.sa  was  the  Capital,  are,  like  those  of  the  preceding 
Countries,  in  copper,  and  of  rude  workmanship.  The 
order  in  the  succession  of  the  Princes  can  be  ascertained 
only  from  the  hcaiisof  the  Roman  Emperors  occupying 
their  reverses,  the  name  Aligarus  being  common  to  the 
Kings,  and,  with  but  one  exception,  (he  only  one  intn>- 
duced  in  the  Legend. 

and  Ep»>«#.— The  Cwns  of  these  Kingdoms, 
which  wc  have  delojed  noticing  hitherto,  as  they  do  not 
fall  under  the  Greek  Empire,  arc  here  taken  in  connec- 
tion, because  many  of  the  latter  Counliy,  to  all  u^qx'ar- 
ance,  are  the  fabrication  of  Sicilian  artiiks.  The  Coirm 
of  the  Syracusan  Kings  differ  but  little  in  their  general 
character  from  those  of  Uic  other  Grecian  States;  they 
arc  greatly  divetsified,  and  for  beauty  of  execution  rival 
any  extant  : the  symbol  of  most  frequent  occurrence  is 
that  of  a Victory  guiding  a chariot,  a device  commemo- 
rative of  the  solemn  Games  instituted  in  honour  of 
C’eres  and  Proserpine.  Much  contraiiety  of  opinion 
prevails  respecting  the  era  of  the  .supped  Coins  of 
Gelo,  the  first  King  of  Syracuse  : (elected  194  n.  c.)  the 
reader  will  remember  that  we  stated  the  invention  of  the 
Art  ofC'oinage  to  have  taken  place  in  Sicily  hut  a ivhorl 
time  prior  to  the  above  date ; presuming,  however,  that 
it  may  have  flrt|pfiated  600  s.  c.,  little  imfirovcment 
could  be  looked  ^orin  the  cmirse  of  a century,  whereas 
many  Coins  of  the  Prince  above-named  are  of  the  finest 
wurkmanship.  It  b also  highly  improbable  (hat  a period 
of  two  centuries  should  elapse  withotit  any  Coins  being 
preserved  of  the  numerous  individuals  who  held  the 
reins  ofpower.  Another  circtimslance will  seem  greatly 
to  favour  the  supposition  that  they  were  stnick  in  the 
Illd  century  a.  c.,  (in  which  caite  they  may  lie  referred 
to  the  reign  of  Hicro  II.)  VVe  allude  to  the  portraits 
appearing  in  the  obverses.  It  is  very  doubtful  if  por- 
traits were  introduccrl  on  Coins  much  before  the  Age  of 
Alexander,  at  least  out  of  Mncttlon,  and  had  they  been 
impresaed  on  Syracusan  Coins  so  early  as  Oelo,  there 
woukl  have  remained,  in  all  proliability,  Itcods  of  Aga- 
thocles,  Phintia.s,  and  especially  of  INttHus,  who  pas^ 
a considerable  time  in  the  Island  ; hut  none  such  have 
been  found,  the  purtraita  cocumeocing  not  earlier  than 
Hiero  II.  The  early  wealth  and  prosperity  of  Sicily 
ia  one  of  the  arguments  advanced  in  favour  of  the  oMer 
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dat^,  but  it  sbtMild  be  rememberod  that  ahhoiijjh  Ctjina, 
finely  wrought,  have  rarely  ap|>eaivf)  in  any  lint  wealthy 
Countries,  nevertheless,  instances  are  by  no  nn»ans  un- 
common of  Countries  proverbial  for  their  early  riches, 
which  did  not  practise  the  Art  of  Cniiiaf^e  until  the 
decline  of  ih«ir  power.  \ few  silver  Coins  have  been 
refeiTt'd  to  Dionysius,  hut  their  authenticity  is  much 
doubted  ; they  are  inscribed  with  Pha*tiician  charac- 
ter*. and  consequently  were  slnrck  by  the  Carthaginians. 
The  Sicilian  Monarchic  Coins  are  of  various  metals  and 
sixes,  and  of  Hicro  II.  there  arc  a few  fine  Medallions: 
this  scries  of  Coins  cloees  with  the  Sietfe  of  Syracti-se  by 
Marcellas,  ifli  b.c.  Tlie  Coins  of  Epirus  commence 
with  Alexander  I.,  a Prince  contemporary  with  .Mex- 
ander  the  (rreat,  but  with  whose  History  we  arc  little 
acquaintei) ; the  j^ild  Coins  which  exist  of  this  Monarch 
are  conceiveii  to  have  been  struck  in  Ma^a  Ura^'ia, 
whither  he  went  to  aid  the  Tarentines  in  their  wars 
with  Rome.  The  Coins  of  Pyrrhus  exist  in  various 
metals,  and  offer  many  pleasinp;  devices. 

The  remainder  of  the  Monarchic  Coins  comprise 
those  of  a few  Prince*  who  reiurtied  in  Galatia,  Cilida, 
Paphla^nnia.  Heraclea  in  Puntus,  and  in  Illyria  and 
the  adjoinin^c  territory. 

Little,  if  any»  information  can  l>e  obtained,  at  the 
present  day,  respecting  the  aciual  value  of  money 
amon^  the  Ancients;  we  propose,  therefore,  to  treat 
only  of  the  relative  value  of  (he  piece*  when  in  circu- 
lation, by  placing  upon  the  chief  Cointhat  value,  which 
it  may  be  conjectured  to  have  borne  when  struck,  'rtiis 
estimate  may  be  effected  with  considerable  accuracy, 
from  the  pa-ssaires  remaininff  in  ancient  writers  who 
have  touched  upon  the  subject,  hut  more  especially  by 
(be  aid  of  existinji:  C'oir<s.  A knowledf^  of  this  subject 
is  in  A degree  requisite  in  order  to  understand  the  teriiw 
frequently  made  use  of  in  Historical  works;  it  must 
create  additional  interest  in  sur\eying  the  Coins,  which 
will  be  augmented  os  we  find  a resemblance  existing 
between  the  weight  now  employed  and  such  as  were 
then  in  use. 

Silver  was  used  at  an  early  period  by  the  Greeks, 
being  found  to  be  the  metal  best  adapted  for  the  pur- 
poses of  Coining.  The  Coins  of  this  metal  being  (he 
most  abundant,  their  value  can  be  more  accurately  de- 
fined than  that  of  others ; they  are,  therefore,  first 
entitled  to  consideration. 

In  a former  paragraph  we  remarked  that  weight  was 
the  grand  standard  of  Grecian  Cuinege,  adopl^  prior 
to  the  invention  of  stamped  money,  and  ever  aflerwurds 
retained  ; hence  the  terms  in  use  to  designate  the  weights 
were  likewise  applicable  to  the  Coins  themselves.  Thus, 
Drachma  was  applied  to  a piece  of  metal  weighing  the 
eighth  part  of  an  ounce,  as  at  the  present  day  ; it 
retained  this  appellation  after  being  impressed  with  a 
device,  and  it  became  the  leading  denomination  of 
Grecian  Coins. 

All  large  sums  among  the  Greeks  were  referred  to 
so  many  and  Talenlt.  The  Mina  is  suptHwed  to 

have  been  the  pound  weight  of  the  Country  to  which 
it  belonged,  and  was  equivalent  to  the  Roman  L>bra 
or  PonduM,  (hence  the  term  pound,)  and  to  our  pound 
Troy.  Eight  Drachma  were  assigned  to  the  Cncia, 
(ounce,)  and  twelve  ounces,  or  96  Drachma,  to  (he 
pound ; but  as  it  has  been  customary  in  all  .\ges  to  make 
an  addition  to  any  large  sum,  the  Grecian.*  caused  100 
Drachma  to  be  given  to  the  Mina ; 60  Mtna,  or  6000 
Drachma,  thereby  constituting  the  Taicnt.  The  ideal 


value  commonly  assigned  to  the  Drachma  is  9rf.,  thus  Vulur  of 
allowing  for  the  Talent  the  Mina,  or  Pound,  t»rwum 

varied  considerably  in  Countries  remote  from  each 
other;  but  as  it  invariably  contained  100  Draehma, 
the  diversity  of  wciglil  prevailed  among  these  last.  The 
Talrni,  or  slandanl  in  general  use  throughout  Greece, 

Is  that  by  w hich  many  of  the  early  Coins  of  Asia  Minor 
were  regulated,  and  being  aflerwards  employed  at 
Athens,  was  designated  the  Attic  Talent.  Next  in  im* 
portance  to  this  was  the  E^ineian  Talent,  so  called  from 
its  originating  in  the  Island  Kgina ; it  wasemployed  in 
Moecdon  also,  and  a few  ('ities  of  Gnrcia  Propria. 

The  standard  which  regulated  the  Sicilian  Coinagedif- 
frrrd  from  both  the  preceding,  and  has  not  been  satis- 
factorily  explained  : the  Attic  Drachma  weiglied  66 
grains,  that  of  Egina  upward*  of  100  grmiiis. 

There  was  also  a second  Talent  ocrasioiially  used  at 
Athen.s.  denominated  the  Great  Attic  Talent,  from  con- 
taining HO  Mina. 

The  Drachma  in  size  is  intermediate  between  our 
.Sixpence  and  Shilling;  and  those  of  the  Greek  Cities 
and  Kings  are  common.  The  Coins  of  the  Cappadocian 
Priiicnt,  and  many  of  those  of  the  Syrian  and  Parthian  * ^ 
dynasties,  are  uf  this  kind. 

Didrachma  arc  found  which  may  be  referred  to  (he 
Attic  standard  ; those,  however,  of  the  Island  of  Egina  '■ 
are  alnindant,  and  some  are  occasionally  met  with  of 
those  ('ountries  which  are  mentioived  a.s  having  adopted 
the  standard  of  that  Island. 

Tlie  Ttiradraehma  i*  the  largest  Grecian  silver  Coin, 
and  is  equivalent.  a.s  the  name  implies,  to  four  Drachma. 

Tliose  of  many  Cities  an*  Cfunmori,  of  (he  Kings  almn- 
dant.  The  large  silver  Coins  of  the  King'^oms  of  .\sia  8. 
Minor,  Egypt,  and  Syria,  are  Tetradrat hma.  Neither 
these  Coins  nor  the  preceding  agree  i»  their  sire*,  as 
they  are  regulated  solely  by  wrciglit;  frequently  the 
diameter  of  the  C^iin  is  inconsiderable,  in  wlik-li  case 
the  apparent  deficiency  is  compensated  by  a proportionate 
iiicreasc  uf  thickness. 

The  Tridrachma  tif  (he  Attic  standard,  nearly  equal 
to  the  Didrachma  of'  Egina,  is  a division  sometimes 
spoken  of,  but  a*  no  pieces  have  yet  reached  us  which 
we  can  feel  authorized  in  pronouncing  to  be  of  this 
kind,  it  i*  therefore  doubtful  if  there  were  any  struck. 

The  leading  denomination  in  the  silver  Coinage,  iu* 
ferior  in  value  to  (he  Drachma,  is  the  Oholiu,  formin  gm 
sixth  part ; it  is  a very'  small  Coin,  weighing  but  eleven 
grains,  and  is  not  of  ^qiicnt  occurrence. 

The  Triobolur.  or  Hemi-drackma,  as  it  is  usually 
termed,  is  much  more  common  than  the  preceding 
Coin;  in  weight  and  value  it  is  precisely  half  of  the 
Drachma. 

Tlie  terms  DioholN»  and  Tetrcholu*  are  applied  to 
small  silver  Coins,  as  their  weight*  with  reference  to  the 
OboluM  would  seem  to  authorize  the  a^ijielliilions. 

The  Oholut  contains  eight  copper  Coins  denominated 
Chatci,  and  its  half  and  quarter  being  struck  in  silver 
were  res]>ectivcly  designated  Tetrachalcot  and  Di' 
chalcou. 

The  Dichnlcoi  is  the  smallest  division  of  silver  money 
which  ha*  been  preserved  ; H scarcely  exceeds  in  its 
dimension*  one  quarter  of  our  silver  penny,  ami  is 
about  five  grain*  and  a half  in  weight. 

Such  are  the  parts  of  the  Dracfma  deserving  notice  ; 
die  reader  is,  however,  cautioned  against  placing  any 
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Numi»>  grtAt  reliunce  on  the  application  nf  the  above  tcrmii  to 
raatica.  the  emaU  silver  Coins,  nhoulri  they  be  hmnd  even  of 
the  rcquircti  weig-ht;  the  Athenian  silver  (*oina|i^ 
abounds  of  all  aixes,  and  the  great  assisUince  ulTooIed 
by  iheiii  ill  aacertaining  the  constituent  parts  of  the 
Drachma  will  in  some  measure  ODm|>ensate  f<}f  the  in> 
difference  of  llieir  execution  and  t^  poverty  of  their 
devices. 

Gold.  We  now  proceed  to  the  gold  Coinage  of  Greece, 

w hich  ia  less  intricate  than  the  silver,  the  parts  being 
IcHH  numerous  and  admitting  of  fewer  variations  in  siae. 

I^Mit«>  1.  The  leading  denorninaiiun  in  this  Coinage  is  the 
Dtdrachma,  called  Xpt»eo£'s,  from  the  metal,  amt  Phi- 
lippui  from  having  been  irst  coined  by  Philip  of  Mace- 
don.  Silver,  we  are  inhumed,  at  first,  bore  to  gold  the 
proportion  of  12  to  I,  and  afrerwards  that  of  10  to  1, 
at  which  standard  it  continued  ; hence  the  Didrarhma 
weighing  double  the  Drarhma.  or  132  gmius,  was 
valued  at  twenty  silver  Drachnue,  or  lb*,  sterling. 

lu  the  Coinage  of  the  Kings,  exchiave  of  Macedon, 
the  gold  Coins  of  the  Syrian  lVince.s  and  the  few  which 
reiitaiii  of  the  Kings  of  Asia  Minor,  are  Didrachmtt. 

Next  ill  wire  to  the  Didrarhma  ia  the  Tetradrachma, 
ocisirding  in  weight  with  the  chief  silver  ('oin  of  that 
name.  Tlicsc  are  extremely  sctirce;  a few  exist  of 
.\1exaiider  Uie  (ireat. 

Tig.  6.  The  gold  I'oitts  of  the  Egyptian  Kings  are  equivalent 

to  eight  Drachmmy  or  hmr  X/>v#e4 ; they  are,  however, 
adapted  to  a standard  with  w hich  we  are  unacquainted, 
and  form  no  compound  of  the  Attic  Drachma  ; they 
exist  of  two  or  three  sizes,  the  smaller  ones  by  their 
weights  being  evidently  relatn-e  parts  of  the  chief  Coin. 

0^o</rarAm<e  of  |znld  arc  to  be  met  with  of  two  or 
three  Kiugx,  but  they  are  generally  regarded  as 
geries. 

I'i^*  10.  Drachm*  in  gold  exist  of  a frw  Citiea,  and  also  of  the 
Kings  Hiero  II.  of  Syracuse  and  Pyrrhus  ; (he  Hcmi- 
drachm*  also  are  not  uncommon;  they  are  found  in  the 
Kingdom  of  Macrdnn,  both  of  Philip  and  Alexander 
the  (fteal. 

Independently  of  *fais  enumeration,  a variety  of  gold 
Coins,  yet  smaller  in  sixe,  abound,  which  are  nut  in  con- 
formity to  the  Attic  standard ; the  remarks  on  (he  small 
silver  Coinage  are  equally  applicable  in  this  place. 

( opfNjv.  The  copper  Coins  of  Gnecia  Propria,  during  several 
centuries,  do  not  much  exceed  the  silver  Drachm*  in 
size,  and  are  probably  (he  Chaici  we  have  had  occasion 
to  allude  to.  'X*he  variety  of  accounts  handed  down  hy 
Historians,  some  of  whom  assign  four  Chaki  to  the 
Oboiuty  others  six,  and  a few  even  ten,  has  contributed 
to  involve  the  subject  of  copper  Coinage  In  g^reat  ob- 
scurity; and  so  much  disparity  prevails  among  the 
Coins  themselves,  bb  to  render  the  pro«|>eet  of  a satis- 
footory  explanation  of  them,  at  this  distant  period, 
almost  hopeless.  This  disagreement  among  Ili!>torians 
may  be  in  some  measure  ascrilied  to  the  proportionate 
value  of  cop()cr  to  silver  varying  at  different  periods: 
eight  Chalet  seem  to  have  been  most  commonly  allotted 
to  the  Obolus,  a number  which  admitted  most  readily 
of  divisibility,  and  hence  the  quarter  of  the  Oboltu 
received  the  appellation  of  Dichalcut. 

L'pon  the  dedine  of  the  Greek  Empire,  about  a cen- 
tury offer  the  Age  of  Alexander,  sinaUer  copper  Coins 
were  found  necessary;  hence  the  Chalcut  was  sub- 
divided into  a variety  of  parte,  receiving  Uie  general 
denomination  of  Lrpta,  the  Coin  which,  according  to 
St.  Mark,  was  cast  by  the  Widow  into  the  Treasury. 


(xl.  42.)  Copper  Coins  arc  found  of  all  the  Cities  of  “f 
note,  and  many  of  them  conHidcrably  under  the  sire  of 
the  Chalcui;  those  of  Athens  are  reducible  into  four  . 
sixes,  but  any  attempt  at  classing  the  Coins  of  (he  other 
States  in  this  metal  would  be  fruitless.  When  (he 
Chalcut  consisted  of  eight  I^pta  its  parts  received  ap- 
pellations indicative  of  their  relative  value  to  that  Coin, 
and  thus  we  have  the  Di-lrpfott  and  Tetra-Uptony  or 
Uemi-chalru*. 

.\s  the  dynasties  coiisUiuting  the  Greek  Empire  fell  Laic  ('oiiw 
by  right  of  conquest  under  the  power  of  Rome,  the  «rfibeGn:- 
Coins  of  this  last  tialiuii  became  the  model  upon  which 
those  of  Greece  were  formed  ; such  was  also  the  dimi- 
nutiori  in  (he  sizes  of  the  silver  Coins  that  the  Obolut 
was  struck  in  brass,  and  the  Chaici  substituted  in  their 
room.  There  arc  many  brass  Coins  of  the  Island  of 
Chios  on  which  the  value  is  directly  specitied,  as 
Obolus,  Dichalcns,  &c. 

The  annexed  Table  exhibits  the  proportionate  value 
of  the  Grecian  Coins,  reilnced  to  the  Attic  standard,  and 
will  serve  as  an  illustration  of  the  foregoing  passages; 
the  sixea  of  the  chief  Coins  may  be  found  by  reference 
to  the  plates. 

Mode  op  Couputatiom. 
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Numb*  racrce,  till  the  most  flmirishinjz:  period*  of  their  H»»- 
«■  . tory.  This  obsen-alion,  which  will  not  apply  lo  either 

Roman  or  Modern  Coinafje,  in  worthy  of  notice  in  thi* 
place,  inasmuch  the  institution  of  a Coina^  in  ^old 
in  any  firecian  City  i*  indicatit^  of  It*  havini;  attained 
to  fi^reai  opiilence.  In  Asia  Minor  ^old  abounded  at 
an  early  period;  it  is  therefore  no  wonder  that  this 
metal  was  there  resortwl  lo  while  the  Art  wm  in  its 
infancy,  which  Art.  it  wH)  be  remembered.  ori|jfinatcd 
in  Lydia,  at  Cyaicus.  PhocB^a,  Ephesus,  Clazomenc. 
and  other  wealthy  Cities.  In  Mo^m  Grtecia  and 
Mneedon,  piW  came  into  use  about  the  Ape  of 
Philip  II.;  the  chief  Cities  in  which  it  was  issued 
in  the  former  Country  were,  in  Sicily,  Syracuse,  Pa* 
normus,  and  .^pripenium,  in  Italy,  Tarentum,  Mela- 
pontum.  and  the  town*  of  the  Bruttii.  In  the  Greek 
Empire.  Mace<lon.  we  may  observe,  rose  into  |M>wer 
with  Philip  II-,  and  declined  otter  the  Ajre  of  Alexander 
the  Great,  atter  which  perux!  little  pold  was  struck, 
copper  Coins  chiefly  alxnindinp.  Tlic  dynasty  of  the 
Lupidf . w hi»e  Country  enjoyed  a long  season  of  pros- 
perity. have  left  a fine  series  of  gold  Coins.  Syria  wa.s 
must  powerful  under  the  early  Kings,  and  these  are  (he 
only  Princes  of  whom  Coin*  in  this  metal  have  been 
found  : the  gold  stnick  in  Asia  Minor  was  coined  by 
the  Generals  of  .Alexander  and  a few  powerfiil  Princes, 
as  .\ntigonus,  Demeiriiis,  Nicomedes.  and  Mithridalrs 
the  Great.  A careful  examination  of  Grecian  Coins 
will  convince  us  that  independently  of  the  preBl  body  of 
Historical  matter  which  they  comprise,  and  the  numennis 
passages  in  ancient  writers  they  elucidate  in  the  most  sa- 
tisfactory manner,  they  also  hold  no  mean  rank  among 
the  remains  of  ancient  Art.  Numismatical  writers 
have  not  omitted  to  notice  this  circumstance,  and  the 
high  encomiums  which  (hey  have  bestowed  upon  them, 
may  have  led  to  an  opinion  that  antiquaries,  in  their 
enthusiasm,  may  have  imagined  to  themseh'es  Iwauties 
which  in  reality  do  not  exist.  The  difficulty  of  obtain- 
ing access  to  Cabinets,  and  the  imircunite  representa- 
tions which  have  from  time  to  time  appeared  in  printed 
Works  on  the  subject,  might  iudeed  warrant  this  suppo- 
sition , but  an  attentive  inspection  of  the  originals  will 
lead  the  student  tn  confess  that,  for  boldness  of  relief,  free- 
dom and  spirit  of  execution,  and  correctnew  of  design, 
they  have  rarely  been  surpassed.  We  must  not  expect 
to  met‘t  with  Coins  finished  with  the  beauty  and  deli- 
cacy of  ancient  Oerns,  neither  shall  we  find  that  great 
degree  neatness  characteristic  of  modern  current 
Coin.  To  have  rendered  llie  margins  even,  and  of  a 
perfect  form,  could  have  lircn  effected  by  a very  simple 
process,  but  all  attempts  of  the  kind  either  escaped  the 
notice  of  the  Ancients,  or  were  con.sidered  as  objects  of 
little  concern. 

Workman-  We  have  little  hesitation  in  n-sserling  that  Grecian 
pf  Coins  utturd  a just  criterion  of  the  slate  of  the  Arts  at 
the  periuds  in  which  they  were  struck  ; there  arc,  how* 
ever,  some  exceptions.  We  should  naturally  look  to 
Athens  for  the  most  beautiful  specimens  of  Coinage, 
since  that  State  brought  the  Art  of  Sculpture  to  an  un- 
paralleled degree  of  excellence;  it  will,  therefore,  ex- 
cite surprise  when  we  stale,  that  the  Athenian  Coins  are 
invariably  of  indifferent  execution.  In  Athen.*,  Coins, 
it  ia  evident,  were  regarded  merely  as  objects  of  ccrni- 
merce ; encourageincnl  wa.*  held  forth  by  the  State  for 
works  of  magnitude.  Temples,  and  other  public  edifices, 
but  the  art  c£  die-engraving  was  little  esteemed.  On 
the  contrary,  the  Coinage  <rf  the  Greek  King*,  especially 


(he  Generals  of  Alexander,  of  Magna  Grscia,  and  of  EarirCeiiis 
Asia  Minor,  is  remarkable  for  beauty.  orBocM. 

Sect.  II. — Roman  Coins. 

From  numerous  circumstances  connected  with  aitus'  Character 
tion  and  early  History,  the  Coins  of  Rome  dificr  in 
many  points  from  those  of  Greece  ; among  the  dislino- 
tion*,  we  may  notice  the  exceedingly  large  size  of  the 
copperCoitts  struck  in  the  early  period  of  (he  Common- 
wealth. the  little  x-aricty  which  prevailed  in  the  devices 
anterior  to  the  reign  of  .Augustus  the  greater  superiority 
in  the  execution  of  the  copper  Coins  in  the  Imperial 
Ages,  and  lastly,  the  aoCTimey  with  which  the  sizes 
were  adjusted.  It  will  not  l»e  difficult  to  trace  the 
cansea  which  gave  rise  lo  these  diatinctiona.  The  me- 
tals gold  and  silver  were  unknown  to  the  Romans  in 
the  early  period  of  their  History ; indeed,  mines  of  silver 
are  to  (his  day  rarely  to  be  met  with  in  Italy,  while  the 
commerce  carried  on  with  the  adjoining  States  was  too 
trifling  to  admit  of  an  importation  of  that  metal : cop- 
jier,  on  the  contrary,  abounded ; it  became  therefore 
requiaite  to  coin  it  of  all  sizes.  It  will  be  obvious  that 
had  Coins  been  struck  in  Greece  of  copper  equivalent  in 
value  to  the  silver  Drachma,  they  would  ha%e  lieen  of 
several  inches  in  diameter,  and  of  this  kind  are  (he 
Roman  pieces.  Wc  have  noticed  the  manner  in  whidi 
the  early  Grecian  Coins  were  struck  ; a contrary  prac> 
tice  was  adopted  in  Rome,  n'r.  that  of  casting  them,  as 
indeed  the  former  method  could  not  have  been  put  in 
practice  with  pieces  of  very  targe  dimensions : when  the 
wealth  of  Rome  was  atterwords  augmented  by  foreign 
conquests,  and  (he  cop|)er  Coins  were  reduced  in  size, 
by  (he  introduction  of  silver  into  the  Mint,  the  practice 
of  casting  was  discontinued. 

The  symbols  first  affixed  on  the  Roman  Coins  were,  N'aiare  of 
as  we  shall  shortly  see,  similar  in  their  nature  to  those  the  early 
which  apjieared  on  the  Coins  of  the  surrounding  Na- 
lions,  among  whom  were  many  powerful  Cities,  each 
of  which  appropriated  to  itself  some  peculiar  de- 
vices. In  the  ia|)se  of  time  these  Cities  became  subject 
to  Rome,  and  adopted  her  emblems,  but  these  are  little 
diversified  while  her  conquests  were  limited  to  Italy, 

When  speaking  of  the  superiority  in  workmanship  of 
(he  copper  Coins  of  the  Empire,  we  should  observe  that 
they  were  for  the  most  part  formed  of  the  compound 
metal  brass,  which,  it  would  seem,  was  at  that  period 
held  in  great  esteem : these  Coins  suquias  in  execution 
those  of  copper,  as  from  their  larger  size  they  afforded 
the  engraver  greater  scope  for  exertion  of  his  skill. 

This  difference  between  the  Roman  and  Grecian 
Coins  will  oblige  us  to  pursue  a different  course  in  our 
treatment  of  them.  It  will  be  requisite  to  consider  the 
value  of  the  early  Consular  Coins  apart  from  (he  Impe- 
rial, and  also  to  specify  the  value  in  the  outset,  since 
not  only  are  the  devices  few  in  number,  but  a practice 
lung  prevaileil  of  designating  the  piece*  of  different 
value  by  these  devices,  notwithstanding  sucli  pieces  were 
regulated  by  weight,  and  impressed  with  characters  de- 
noling  their  value. 

There  are  sufficient  grounds  for  believing  the  Kuinaos  !•  Ronau 
to  have  borrowed  the  Art  of  Coinage  from  their  neigh- 
hours  the  Etruscans,  Umbrians,  and  other  adjoining 
Slates;  tlic  Etruscans  were  powerful  and  opulent  lung 
before  the  building  of  Rome;  sufficient  monuments 
exist  to  this  day  which  prove  them  to  have  been  a higlily 
polished  Nation,  and  to  them  probably  all  the  earliest 
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lUlian  Coins  may  be  referred.  Herodotus  relates*  that  a 
Colony  of  Lydians  planted  themselves  at  an  early  period 
in  Umbria , whence  it  has  been  inferred  that  the  Ro- 
mans, through  the  medium  of  the  Umbrians,  were,  as 
well  as  the  Greeks,  indebted  to  Lydia  for  the  invention  of 
the  Art.  We  are  not,  however,  warranted  in  this  coiijeC' 
tare,  as  it  seems  very  doubtful  if  the  Art  was  known  in 
Asia  Minor  until  loo^  after  the  period  of  the  above-named 
uii^Tation.  The  Cities  in  that  part  of  Italy  of  which 
numerous  Coins  are  extant  are  Volaterra,  in  Etruria ; 
Tuder,  in  Umbria;  and  Hatria,  or  Hadria,  the  City 
which  subsequently  ^ve  name  to  the  sea  on  the  coast 
of  which  it  was  (blinded : many  Coins  likewise  exist  of 
the  Cities  Populonia  and  Teale,  situated  in  the  Ccmntries 
above  named,  but  they  are  of  later  date.  The  sym- 
bols appearing  on  these  Coins,  executed  in  the  most 
wretched  style  of  Art,  are  very  varimis,  and  a.s  they  seem 
in  no  way  connected  with  the  Cities  themselves,  any  de- 
tailed account  of  them  will  be  superfluous:  the  common 
deiices  are  Cattle,  (hence  the  origin  of  the  term  pecunia^ 
from  avaricty  ofWnimals,  Fish,  Anchors,  W'heels, 

Bones,  &c.  Tbe  names  of  the  Cities  are  generally  given 
ill  characters  peculiar  to  the  Country,  and  slightly  re- 
sembling the  Pluenician ; there  are  also  certain  marks 
indicative  of  Uteir  value.  The  chief  pieces  in  circulation 
were  rude  masses  of  copper,  most  frequently  of  a circular 
form,  of  several  inches  tii  diameter,  and  weighing  about 
a pound ; the  pound  was  diiided  into  twelve  ounces, 
and  each  of  the  smaller  denominations  contained  a cer- 
tain number  of  ounces,  tbe  precise  number  being  desig- 
nated by  points  or  dots. 

Inttihitioa  Coinage,  as  we  are  informed  by  Pliny.t  was  instituted 
of  Quoags  jit  RcMue  under  the  reign  of  Servius  Tullius,  550  a.  c.,or 
■t  Kome.  according  to  Newton,  467  a.  c.  This  Coinage  consisted 
of  the  At  LibralU,  (lioin  or  or  «t,  brass,)  or  At  of  a 
pound  weight,  and,  after  a short  period,  of  its  parts, 
each  of  them  receiving  a name  expressive  of  its  value 
with  reference  to  the  chief  Coin.  They  will  arrange 
themselves  as  follows : 


At  Libralit  ....  containing 

Semis,  half  of  the  At 

Trient,  one-third  ditto 

Quadrant,  one-quarter  ditto 
Sextant,  one^ixlh  ditto. . . . 
Undo,  one-twelfth  ditto . . . 


12  ox.  ita  character  L or  I. 

6 H. 

4 •••■ 

3 .......  • •• 

2 

1 


flymbob  on 

sadRoniM 

Cgiaa 


Symbol!  oo 

Homan 

Coins. 


The  symbols  at  this  period  were  very  similar  to  those 
on  the  Coins  of  Etniria,  Umbria,  Ac.,  but  in  a few  years 
head.s  of  the  chief  Deities  were  introduced.  It  will  be 
remembered  that  the  Grecian  Civic  Coinage  underwent 
a somewhat  similar  change  when  the  indentutions  were 
oo  irmger  needed ; the  Deities  would  indeed  naturally 
suggest  them.selves  as  the  most  appropriate  emblems. 
The  Gods  of  the  Romans  derived  their  origin  from  the 
early  Kings  of  Italy  : first  in  order  is  Janus,  who  was 
succeeded  by  Saturn,  for  a period  indeed  they  reigned 
conjointly ; the  third  Prince  vias  Picus,  also  called  Jupi- 
ter, after  whom  came  Faunus,  or  Mercury:  these  were 
regarded  as  Deities,  were  especially  honoured  at  Rome, 
and  upon  the  extension  of  her  conquests  became  incor- 
porated with  thoMC  of  Greece. 

When,  after  (he  lapse  of  half  a century  or  more,  the 
States  in  the  vicinity  of  Rome  declined  in  power,  their 
Coinage  insensibly  disappeared,  while  that  of  Home  as- 
sumed a character  of  its  own ; and  the  At  and  its  parts 
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each  had  devices  appropriated  eidusivcly  to  them. 
Hence  we  have  the  (^^desa  Roma  (accoutred  like  the 
Grecian  Pallas)  as  the  first  instance  on  record  of  the 
personification  of  a City,  a practice  afterwards  carried 
to  a great  extent,  as  wc  shall  perceive  when  the  Impe- 
rial Coins  (all  under  consideration.  The  following  are 
the  aymbols  at  the  period  in  question  : 

At,  head  of  Janus.  Quadrant,  head  of  Hercules. 


.Srmts  . . . .Jupiter.  Sextant Merciirv. 

7*n'en« ....  Minerya.  Uncia Roma 


Tbe  double  face  given  to  Janus  has  not  been  satis-  .*^yrolioH  on 
factorily  explained;  he  was  often  confounded  with 
Baturn,or  *nme,  and  was  probably  represented  under  thus 
form  as  presading  over  time  past  and  future.  The  prow 
of  a galley,  whkrli  is  the  common,  and  for  a considerable 
peri^  constituted  the  sole,  type  on  the  reverses  of  the 
At  and  its  parts,  was  adopted  in  commemoration  of 
Saturn,  who  came  by  sea  to  the  shores  of  Latium,  in- 
structed the  rude  inhabitants  in  agriculture,  and  was 
assndated  by  Janus  in  the  Government  of  tbe  Country. 

Such  was  the  character  of  the  early  Homan  Coinage ; Oimiautipn 
the  changes  it  subeequently  experience,  and  the  progres-  “ 
sive  *tam  of  improvement  w Inch  it  underwent,  were  tbe  ■*" 
fhiits  of  time,  the  result  of  circumstances  and  of  political 
emergency.  A constant  diminution  is  observable  in  the 
rises  of  Coins  tn  proportion  to  the  political  advancement 
of  the  Country  which  employs  them ; for  a.<i  a Nation  rises 
into  importance,  its  demands  necessarily  augment,  and 
(be  readint  method  which  presents  itself  of  meeting  the 
exigencies  of  tbe  Stale  consists  in  reducing  the  size  of 
the  chief  Coin  in  circulstion,  yet  assigning  to  it  a value 
equivalent  to  that  which  it  had  borne  Mfbre  such  a 
reduction  took  place.  Upon  the  commencement  of 
hostilities  with  the  Carthaginians,  from  the  expenses 
attending  a war  in  a foreign  Country,  the  At,  as  Pliny 
infbrms  us,  did  not  exce^  two  ounces  in  weight ; its 
parts  bad,  of  course,  decreased  in  like  proportion.  This 
diminution  may  also  be  ascribed  to  the  introduction 
about  that  period  of  silver  into  the  Mint ; and  as  the 
Roman  At  and  its  divisions,  recognised  by  tbe  devices 
above  specified,  have  been  found  of  all  rises  intermediate 
between  the  pound  and  two-ounce  weights,  we  may  fairly 
presume  the  reduction  to  have  been  gr^ual. 

At  the  period  during  whkh  the  At  was  three  and  Campauird* 
four  ounces  in  weight,  and  previously  to  the  coining  of  A*, 
silver,  an  inconvenience  appears  tn  have  ariaen  from  the 
want  of  Coin  above  tbe  vriue  of  the  At ; hence  pieces  of 
larger  denominations  were  struck,  weighing  double, 
treUe,  and  quadruple  of  the  At,  and  designated  by  the 
terms  Dupondiut,  or  Btuiw,  Tripondiut,  or  Tresm, 
and  Quadrutsit.  These  Coins  are  not  offraquent  oevur- 
tence,  and  may  be  distinguished  from  the  At  and  its 
parts  of  an  early  date  (some  of  which  equal  them  in 
weight)  by  the  characters  impressed  upon  them  ; all  the 
reverses  bear  the  symbol  of  the  prow,  and  the  obverses 
the  head  of  Pallas,  or  possibly  Roma  ; for  they  are  often 
confounded  by  the  ablest  antiquaries.  The  At,  we  have 
stated,  bore  the  character  1,  to  denote  its  value  of  one 
pound,  and  this  mark  it  retained  when  reduced  to  a 
few  ounces  in  weight ; the  relative  value  of  the  Rtsfos 
was  expressed  by  two  of  these  strokes,  the  Tnah  by 
three,  snd  so  on.  The  inconvenience  which  must  have 
arisen  from  tbe  size  of  these  Coins,  was  probably  the 
cause  that  so  few  were  issued  from  tbe  Mint ; but,  not- 
withstanding thia  circumstance,  two  or  three  pieces  are 
known  to  exist  equivalent  in  value  to  ten  Atm ; they 
4 u 
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MTC  of  the  Mine  date  with  the  preceding,  of  about  aiz 
inches  in  diameter,  and  are  impresaed  witli  the  numeral 
\ denuUng  their  value. 

The  At  libtUa,  a.n  it  wa.n  termed  in  iiA  diminished 
form,  experienced  a further  reduction  to  one  ounce  in 
wriglil  during  the  lid  Punic  War,  and  again  about 
17h  8.  C.,  when  it  did  not  exceed  half  an  uuiu'c  ; at  this 
standard  t<  remained  until  the  cln«e  of  the  Common- 
wealth These  Rucces.*«vc  changes  had  so  umdi  ope- 
rated to  diminish  the  )tarts  of  the  An  in  size  and  value, 
that  they  were  Irequeutly  drsrniilinued,  and  with  the  last 
reduction  the  S^tann  mul  Vneia  nllugellter  ccaacd. 

Soon  after  the  introduction  of  silver  into  the  Coinage, 
a practice  became  general  of  aflixtng  the  names  of  the 
chief  families  in  Home  (probably  intended  as  a com* 
pliment  from  tlie  Mint-master)  in  the  held  of  the  Coins : 
they  are  eonsequenlly  distiuguislied  by  llic  appellation 
of  Favtilxf  Coins;  the  name  of  the  City  also  formed  part 
of  the  Legend. 

From  the  peculiarities  which  characterise  the  Roman 
copper  CoinSi,  and  the  Huctuations  they  experienced  in 
value,  we  may  regard  them  as  consisting  of  three  kinds; 
the  tirsi  of  these  extends  from  the  reign  of  8ervius 
Tullius  until  about  4U0  a.  c.  The  Coins  during  tliis 
I>eri4xl  are  unwieldy  pieces  of  metal,  excessively  rude  in 
their  ^bric,  bikI  tearing  a variety  of  devices,  the  em- 
blems of  the  Ktruscan  and  L'mbrian  Cities  being  used 
in  common  with  those  of  Rome.  The  next  division 
extends  to  350  b.  c.,  or  about  the  middle  of  the  1st 
Pimic  War;  these  are  ofimproveii  execution,  and  the 
lV}ieM  few  in  number,  one  device  l>etng  ap|>ropnated  to 
the  An,  and  to  each  of  its  parts.  The  third  and  last 
kind  exteud.s  to  the  Augustan  Age  ; they  are  consider- 
ably reduced  in  site,  of  superior  workmanship,  and  ore 
greatly  diversified  in  their  aymbols. 

We  now  arrive  at  the  silver  C'oinage  of  Rome,  first 
introduced  in  the  Capital  2(>6  b.  c.  The  form  in  which 
silver  first  appeared,  was  that  of  the  DrnanuMy  so 
termed  from  its  value  of  ten  A^mm.  These  therefore 
supplied  the  place  of  the  Derunttn,  or  large  copper  Coins 
alH>ve  alluded  to.  The  earliest  of  these  Coins  weigh 
about  ninety  grains,  and  represent  on  the  obverse  the 
double-faced  head  of  Janus,  on  the  reverse  Jupiter  in 
his  car,  hurling  his  thunderbolts;  these  pieces  were, 
however,  soon  droppeil,  aud  replaced  by  the  Drnaritit 
of  sixty-six  grains,  the  Quinuriuis  or  its  half,  of  five  A»*n, 
and  the  HeMlertiun,  a word  employed  by  the  Romans  to 
express  two  parts  of  an  integer  and  half  of  thr  third  ; 
thus  in  the  present  instance  it  formed  one-quarter  of 
the  Denarius,  containing  two  Asses  and  a half.  The 
symbols  affixed  to  the  obverses  of  all  these  Coins 
were  heads  of  the  Goddess  Roma,  with  wings  on  the 
helmet,  (which  distinguishes  it  from  the  head  of  Pal- 
las,) and  the  upper  pari  terminating  in  the  head  of 
a griffin.  For  the  revarses  two  devices  prevailed  ; the 
first  of  these  were  the  twins  Castor  and  Pollux,  the 
other  a Car  of  Victory.  The  Demigods  Castor  and 
Pollux  were  greatly  honoured  at  Rome,  and  had  their 
Temples  in  the  city;  this  worship  had  ita  rise  from  a 
tradition  that  ia  the  infancy  of  the  Republic  they  aided 
the  Romans  in  a battle  with  the  Rtniacans  fought 
at  the  lake  Regilla.  They  are  represented  on  horse- 
Imck  precisely  resembling  each  other ; the  atsra  placed 
over  their  heads  imply  their  deification.  The  Car, 
guidetl  by  a figure  of  Victory,  is  a more  common  sym- 
bol; it  i»  sometimes  drawn  by  two  and  sometimes  by 
four  horses ; lienee  the  pieces  were  denominated  Btqtsti 


and  Quadrati.  The  characters  constituting  the  Legend  Kmuo 
weie  for  a coiisidefable  time  limited  to  the  name  of  the  CpfwuLr 
City,  aud  llie  marks  indicative  of  vaIot  ; the  Denarius  5*”^  ^ 
bore  tne  numeral  X,  which  wa.s  aflerward-s  converted 
into  a afar,  and  subsequently  disappeared ; the  Quina- 
rivs  liore  the  Roman  character  V ; and  lastly,  the  Ses- 
tertius 118.  to  denote  its  value  of  two  Asset  and  a half; 
the  two  lines  were  afterwards  united  thus  IIS.  In  a 
short  time  the  names  of  the  families  were  placed  ou  the 
reverse,  us  on  cop)>er  Coins  of  the  same  period. 

A considerable  time  elapsed  before  these  devices  fell  Symbols  on 
into  disuse,  but  foreign  conquests  and  the  consequent  dw  Denarii 
influx  of  Grecian  Coins  ul  length  enlarged  their  num- 
ber; in  lieu  of  the  head  of  Koma  we  find  representa- 
tions of  the  chief  Grecian  Deities,  who  now  became 
incorporated  with  those  of  the  Eternal  City;  and  tlius 
are  seen  the  effigies  of  Venus,  Diana,  Mars,  Apollo, 

Ceres.  Dacchus,  Ac  , which,  ns  they  are  generally  accom- 
panied by  their  attributes,  may  readily  be  recognised. 

On  the  reverses  of  the  Dmarti  numerous  emblematical 
and  historical  figures  appear,  but  as  the  variety  among 
these  is  almost  endless,  we  shuU  not  attempt  an  enume- 
ration of  them  ; it  will  be  requisite  for  us  to  enter  at 
some  length  into  the  symbols  of  the  Imperial  Coins,  to 
which,  as  they  nearly  resemble  many  of  (he  above,  the 
reader  is  referreti.  One  class  of  devices  remains  to 
be  noticed,  rtz.  the  heads  of  Generals  and  Consuls, 
which  at  a late  penod  supplanted  tliose  of  the  Deities. 

Thev«e  representations  were  affixed  by  iheir  deseeiKlanls 
and  by  the  Mint-masters,  being  either  dictated  by  flat- 
tery, or  desiguetl  to  record  their  most  imjiortant  ser 
vices  while  in  office,  in  which  case  the  events  themselves 
were  depicted  on  the  reverse. 

The  silver  Coins  of  the  Republic  may,  like  the  cop-  .^rrsage- 
per.be  distingtiished  into  three  classes;  the  first,  in*  'f** 

eluding  the  Coins  bearing  the  heads  of  the  Goddess 
Roma,  the  Car  of  Victory,  and  the  Twins.  Some  idea 
may  be  formed  of  the  number  of  these,  when,  if  Pin- 
kerton be  tolerably  correct  in  his  computation,  they 
comprise  ten-twelfths  of  the  silver  Coins.  Those  of  the 
second  division  bear  the  heads  of  the  chief  Deities,  and 
a variety  of  emblematical  and  historical  ftgures;  and  the 
last,  including  hut  a very  small  number,  is  distinguished 
by  the  portraits  of  the  < ienerals  Consul*.  Ac.  with  reverses 
like  the  preceding.  In  order  to  convey  some  notion 
of  the  immense  number  of  Family  Coins  known  (o 
exist,  it  will  be  sufficient  to  state  (hat  they  have  lieen 
found  inscribed  with  the  names  of  nearly  two  hundred 
fiunilics,  and.  in  a few  instance*,  one  hundred  and  fifty 
varieties  to  a single  fiutiily.  At  the  time  in  which  an 
alteration  was  effiKled  in  the  symbols,  and  heads  of  db- 
tinguiahed  characters  were  introduced,  their  names 
were  inserted  in  the  Legend  together  with  the  office 
they  held  in  the  Slate,  whether  that  of  Consul  or  Pro- 
consul, Quipstor,  Impcrator,  or  Triumvir. 

A Coinage  of  gold  was  instituted  at  Rome  sixty  years  In^itution 
after  the  introduction  of  silver,  and  the  pieces  imued 
were  of  three  kind-s;  vtz.  the  Scn/p«/iwi,*  weighing  one*  ^®**“f*- 
third  of  the  Denarius,  a Coin  of  double  this  weight, 
and  the  third  equalling  the  weight  of  the  Denarius,  then 
of  Rixty  grains.  The  head  of  Mars  and  an  Eagle  are  the 
device*  appearing  on  all  these  Coins ; the  name  of  the  I 
city  ROMA  i*  also  insertevl.  and  characters  denoting  2.F 

their  weight,  and  their  value  with  refkreiice  to  the  -Sr*-  Fig.  24. 
tertius.  A*  these  three  Coins  are  rarely  to  lie  met  with  f’K- 
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Natan*  in  C&bin«ts,  they  are  introduced  in  Plate  I.,  where  the 
malic*.  Diarks  alluded  to  will  be  acen  \ tlic  first  of  the  two  cha* 
ractera  on  the  largest  piece  corresponds  with  the  Roman 
numeral  L.  It  will  ^ proper  in  Uiis  place  to  remark 
that  many  aiiliqaaries  are  averse  from  classing  these 
with  Roman  Coins ; but  notwithstanding,  aa  in  their 
workmanship  they  resemble  the  Coins  of  Magna  Gracia, 
as  they  perfectly  accord  with  the  accounts  transmitted 
to  us  by  Pliny  of  the  earliest  gold  Coins  of  the  Re* 
public,  Uiere  can  be  little  doubt  to  which  Nation  they 
belong.  The  whole  of  Magna  Gracia  had  been  long 
aubject  to  Rome,  the  brightest  period  of  its  Coinage 
had  pasaed  away,  and  the  most  skilful  of  the  die-eii* 
gravers  probably  centred  in  the  Capital : the  name  of 
Roma  likewise  appearing  seems  to  be  conclusive. 
NevCoin-  This  new  Coinage,  from  the  few  pieces  which  have 
ageofGold  been  discovered,  must  have  lieen  speedily  dropped,  and, 
judging  from  the  distinct  character  of  that  which  sue* 
ceeded,it  would  seem  that  a considerable  period  elapsed 
belore  gold  again  circulated  as  the  medium  of  com- 
merce. The  chief  gold  Coin  afterwards  issued  was  the 
Aureiu,  named  from  the  metal,  as  the  Greek  CAruio# 
and  Chalcoi  ; together  with  the  Aureut  there  appeared 
likewise  its  half,  denominated  .Semmif,  and 

Srmi-Aureus.  Quinariut  was  so  called  from  being  of  the 
same  dimensions  as  the  silver  Coin  of  that  name,  but 
it  is  surely  misapplied.  The  AurrttM  is  of  twice  the 
weight  of  the  Denariut,  though  equalling  it  in  size; 
the  date  of  ita  appearance  at  Rome  is  unknown  ; as, 
however,  both  this  Coin  and  its  half,  especially  the 
latter,  are  of  great  scarcity  under  the  Commonweallb, 
and  as,  moreover,  they  are  imprefwed  with  symbols 
similar  to  those  on  the  late  Denarii,  we  sh^l  not 
greatly  err  in  referring  the  earliest  of  them  to  about 
100  a.  c. 

AlieratioQ  A material  alteration  took  place  in  the  value  of  the 
IB  (Im  Talus  Denariut  at  a late  period  of  the  Commonwealth,  which 
of^D^  affected  all  the  Coins  of  inferior  value.  This  change 
Pinkerton  conjectures  to  have  occurred  176  a.  c.;  the 
Denariue,  which  had  hitherto  consisted  of  ten  Ante*, 
(as  indeed  its  name  implies,)  was  ordered  to  pass  for 
sixteen  , the  Quinariua,  in  consequence,  was  rated  at 
eight,  and  the  Se»tertiua  at  four  A»$aria;  the  names 
were  nevertheless  retained,  an  inconsistency  scarcely  to 
be  avoided,  and  which  has  prevailed  with  the  Coinage 
of  almost  every  Country.  A few  Denarii  are  impress^ 
with  the  numeral  XVI.  on  the  obverse,  which  may 
possibly  have  had  reference  to  their  change  in  value, 
but  on  which  no  reliance  can  be  placed,  as  various 
numbers  were  from  time  to  lime  inscribed.  It  is  re- 
markable that  the  issue  of  the  Sestertius  in  brass,  after 
having  long  circulated  in  the  form  of  a small  silver 
Coin,  should  have  escaped  the  observation  of  Medallists 
until  within  the  last  few  years.  Pinkerton,  in  his 
£s3iuy,*  has  pointed  out,  in  a very  aatisiactory  manner, 
the  changes  it  underwent,  before  it  came  to  be  con- 
sidered as  the  leading  Coin,  and  that  by  which  all 
large  sums  among  the  Romans  were  estimated.  The 
SeslerttuM  does  not  appear  to  have  been  struck  in  braits 
immediately  upon  the  alteration  in  the  value  of  the 
Dmariui,  as  fiew  of  them  have  been  found  before  the 
Augustan  Age  ; the  Se$Uriiut  may  have  circulated  in 
silver  during  the  Commonwealth  at  the  value  of  four 
Asm,  until,  from  the  decreasing  value  of  that  metal,  it 
had  experienced  «uch  a diminution  in  size  as  to  be 
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productive  of  great  inconvenience.  The  evmbols  on  the  Kutosb 
Quinarius  and  SeMteriins,  upon  their  firs*  appearance,  Ci>t»uuu 
perfectly  resembled  those  of  the  Denarii ; but  they  ^ t.4iiaa  ^ 
were  subsequently  varied;  a head  of  Jupiter  and  a 
figure  of  Victory  conslitutcd  the  types  of  the  former 
piece,  whence  they  were  denominated  VUioriati,  and  a 
head  of  Mercury,  with  the  Caduceus.  those  of  Uic  Ses- 
tertius: these  last  are  of  great  scarcity,  probably  owing 
to  their  diminutive  size. 

In  the  course  of  our  remarks  upon  the  Imperial  General 
Coinage,  we  shall  briefly  notice  the  changes  to  which  of 

the  class  of  C'oins  just  described  became  subject ; but 
enough  has  been  jyiid  to  show  that  they  are  of  them- 
selves  capable  of  bringing  us  acquainted  with  the  gra* 
dual  increase  of  the  Roman  power,  from  the  period 
when  its  territory  comprised  but  a few  miles  in  extent, 
to  that  at  which  it  aspired  at  universal  dominion.  Thus 
if  we  examine  the  most  andent  Roman  Coins,  those 
reported  to  have  been  fabricated  under  the  i^ign  of 
Servitts  Tullius,  we  find  them  to  he  of  the  most  barbarous 
execution,  with  the  device*  iicareely  intelligible  : they 
were  evidently  the  fabrication  of  a rude,  unpolished 
nation,  which  totally  disregarded  the  cultivation  of  the 
Arts.  We  learn  from  History  that  Rome  was  for 
many  centuries  but  a warlike  city,  its  inhabitants  in* 
considerable,  and  the  existence  of  the  State  itself  pre- 
carious. The  Coins  just  mentioned  bear  not  the  slightest 
resemblance  to  those  of  Greece,  whence  we  infer  that 
hitherto  no  intercourse  bod  subsisted  between  the  two 
Nations ; on  the  other  hand,  they  closely  resemble  the 
Coins  of  Etrurian  t'ities  and  the  adjoining  States,  by 
which  we  learn  that  Rome  was  in  comniunication,  and 
perhaps  alliance,  with  them.  After  the  lapse  of  a few 
yean,  we  find  the  symbols  adopted  by  the  neighbouring 
Nations  fall  into  disuse  ; from  which  circumstance  we 
may  conclude  that  either  they  subsisted  under  the  pro- 
tection of  Rome,  or  were  annihilated  by  her  in  her  con- 
quests. The  progressive  stages  of  their  decline,  might, 
we  conceive,  be  ascertained  with  some  accuracy,  were 
greater  attention  bestowed  on  this  curious  class  of  Coins, 
but  from  their  general  rudeness,  and  the  uncouth  repre- 
sentations (hey  bear,  they  are  too  frequently  disregarded. 

If  the  diminution  in  the  size  of  the  Cmns  can  be  proved 
to  have  been  gradual,  their  weights  would  enable  us  to 
ascertain  their  re^-ctive  eras,  though  unfortunately, 
from  their  long  conlinuauce  underground,  and  from 
accidental  injuries,  they  are  seldom  ibund  in  a perfect 
state,  and  much  is  consequently  left  to  conjecture.  To 
return  to  the  present  view  of  our  subject,  the  gradual 
reductiem  in  the  size  of  the  Coins  indicates  a propor- 
tionate increase  in  the  wealth  and  power  of  Rome ; ami 
upon  arriving  at  the  1st  Punic  War,  we  may  reasonably 
infer  from  the  Coins,  that  a communication  now  sub- 
sisted with  some  foreign  power, — a new  metal  is  intro- 
duced in  the  Coinage,  and  the  execution  of  it  is  con- 
siderably improved.  ITiis  last  01100018101110  was  probably 
caused  by  the  conquest  of  Sksly  and  (he  Southern  part 
of  Italy,  Countries  in  which  the  Art  had  long  attained 
to  maturity.  If  we  descend  to  a yet  later  period,  that 
at  which  Greece  was  fornved  into  a Roman  Province, 
we  shall  find,  on  viewing  the  Coinage,  an  infinite  variety 
in  (he  devices,  while  the  execution  in  gold  and  silver  is 
far  superior  to  all  that  had  yet  appeared  ; we  are  thereby 
informed  that  their  commerce  was  greatly  extended,  and 
that  the  conquest  of  Greece  had  caus^  an  influx  ot 
works  of  Art  from  that  CkMintry,  and  probably  of  the 
artists  tbenuelvcs. 
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Th«  following  Tables,  cxhibidnf?  the  fluctuations  in 
value  of  the  Coins  of  the  Commonwealth  at  diSercnt 
periods  of  its  Historjr^  are  introduced  to  elucidate  the 
preceding  remarks : 
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U.  Ronaa  The  Im|»orial  Coins  of  Rome  form  the  moat  complete, 
Imjwml  and,  we  may  perhaps  say,  the  most  interesting  scries 
^*'***‘  extant;  from  the  great  diversity  of  the  symbols  a 
classiflcation  of  them  is  attended  with  mudl  difficulty, 
yet  as  there  are  no  other  means  of  acquiring  a know- 
ledge of  them,  w e shall  resort  to  that  method  of  arrange- 
ment, which,  in  the  present  case,  will  be  somewhat  ela- 
borate. 

Arranga*  All  the  symbols  may  be  arranged  under  four  heads, 
mratofth«as  sbowrn  in  the  annexed  Table;  in  which,  also,  the 
aymbida.  %>&rious  subdiviRions  of  the  classes  are  specified.  It  ia 
almost  needlcRS  to  observe,  that  the  Deities,  Moral  Vir- 
tues, &c.  are  too  numerous  to  be  specified  in  (he  Table. 
Tlte  same  order  will  be  presened  in  the  obaervations 
which  follow,  explanatory  of  the  various  modes  in  which 
the  effigies,  ceremonies,  &c.  are  delineated  on  the  re- 
verses. 


• TTw  QmdrMM  aad  Dtnmi$  are  ef  very  ma  (tcnuisnea.  Tbe 
*f*Rbts  ar«  oiA  iaavrtad  m thia  Tabia,  av  tbey  caooot  be  aaerrtaincd 
vita  any  pmiaion ; the  M at  thia  period  vaa  of  from  tvu  to  tlitee 
ouacaa. 

Tlw  Q«seanar.  oootaiiuag  five  ouaeaa,  aomatiiBfe  eoaad. 

t Hm  part*  of  tk*  ^ aa  befiira,  tem  Srmuma  aad  7Vo> 
M^Mu  an  introduced  wHk  isCmneeto  the  ^furre*,  atruck  aoroe  tine 
afiw. 


The  representations  of  Sacrifices,  in  which  a Priest  is  |.  gymbob 
seen  offering  up  a victim  in  front  of  a Temple,  and  at-  rvlabng  ta 
tended  by  his  inferior  officers,  are  highly  interesting,  as  1Whp«*- 
they  afford  a great  insight  into  the  manner  of  conduct- 
ing these  ceremonies.  The  Consecrations  are  variously 
depicted  ; they  allude  to  a practice  very  prevalent  at 
Rome,  that  of  deifying  the  Emperors  and  Empresaea 
after  their  death.  An  Eagle,  as  the  binl  of  Jupiter, 
generally  expressed  the  deification  of  an  Emperor,  and 
a PeacMk,  (he  bird  of  Juno,  (hat  of  an  Empress  ; over 
tile  figures  Comrerafio  is  inscribed.  The  other  devices 
which  denoted  a detfkation  were  (he  Funeral  Pile 
and  the  Tkmut,  or  divine  chariot ; the  former  of  theie 
was  constructed  on  a very  magnificent  scale,  adorned 
with  hangi^^S^  upon  it  the  Emperor  was  burned  in 
effigy:  the  latter  represented  the  chariot  in  which  the 
Gods  were  carried  in  the  religious  procewnom.  The 
Instrumenta  of  sacrifice  consisted  of  Altars  and  Tripods, 
the  last  being  designed  for  liquid  offerings,  and  those 
which  were  conducted  without  the  Temples ; they  are 
frequently  placed  on  Coins,  to  denote  the  piety  of  the 
Emperor,  in  which  case  they  are  accompanied  by  the 
Legend  Instruments  of  sacrifke  are  frequently 

placed  on  the  reverse  for  the  same  purpose.  The  in- 
struments commonly  introduced  were  an  axe  for  slaying  put*  II. 
the  victim,  vemels  containing  the  holy  water  for  sprin-  Fig.  6> 
kling  the  offering,  a Paiera,  or  kind  of  plate,  on  which 
were  placeil  the  portions  consecrated  to  the  Gods,  and. 
lastly,  the  .Acocrra,  or  censer. 

The  Deities  are  represented  at  fiill  length,  accom-  Figures  of 
panied  by  their  attributes  : thus  Venu.s  bears  the  apple,  tbeDeitMw 
Ceres,  torches,  Isis  the  sistrum,  and  Mars  a trophy  on 
his  shoulder ; this  last  figure  is  conceived  to  have  been 
designed  for  Romulus.  Jupiter  Capitnlinns  is  repre- 
sented seated  within  his  Temple  ; in  his  right  hand  he 
bears  a sceptre,  and  in  his  left  hand  the  thunderbolt. 

Vesta  is  represented  veiled,  after  the  manner  of  her  uwn 
Virgins ; in  one  hand  she  bears  a sceptre,  indicative  of 
her  divinity,  and  in  the  other  the  Patfadivm ; a small 
figure  of  Pallas,  on  which,  according  to  tradition,  the 
fate  of  Troy  depended,  and  which,  upon  the  destruction 
of  that  dty,  was  aecured  by  iEncea,  brought  to  Rome,  and 
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Nu^  corniced  to  the  cftr«  of  the  VesUlfl.  The  Goddew  Roma 
■■tio.  |gof  very  frc<)uent  occurrenoe  on  Imperial  Coinsjn  which 
she  is  rcpreseuted  seated  on  a pile  of  arms,  to  denote 
^ 9 ' her  ochicveroents  in  war ; she  is  armed  after  the  manner 
of  Pallas;  in  her  right  hand  is  sometimes  a globe,  as 
the  emblem  of  universal  dominion,  and  at  other  Umeft  a 
flgure  of  Victory ; a sceptre  is  occasionally  found  in  her 
left  hand,  but  more  commonly  a sword. 

Honl  Tw>  Among  the  Moral  and  Allegorical  Figures,  Hope, 
tad  Piety,  Peace,  and  Eternity  arc  chiefly  deserving  of 
jj**®”“*  notice.  Hope,  the  most  common  pcrsouification,  is  re- 
presented  holdii^  her  dress  with  Iter  left  hand,  that  it 
may  not  impede  her  in  her  march,  it  being  characteristic 
flw  Hope  to  prem  forward  to  the  attainment  of  her  object, 
as  it  is  of  Fear  to  recede ; in  Iter  right  hand  she  bears 
the  bud  of  a flower.  Piety  is  always  represented  veiled, 
as  was  (he  practice  with  females  when  engaged  in  the 
performance  of  any  leligious  rite ; she  appears  casting 
incenae  on  an  altar  from  a cenjier,  which  she  bears  in 
her  loft  hand.  Under  this  personification  we  may 
sometimes  trace  the  origin  of  our  modern  representa- 
tion of  Charity,  the  figure  of  Piety  being  frequently 
attended  by  children,  to  Imply  that  Piety  to  our  Creator 
is  best  shown  in  our  good  de^s  to  one  another.  When 
the  above  attributes  are  omitted,  the  Stork,  from  the 
legendary  attachment  of  that  bird  to  her  oflspring, 
is  introduced  as  symbolical  of  the  duly  of  children 
Fig  X to  their  parents.  Peace  is  a common  peraonifleatkm, 
and  is  similar  to  the  modem  representation  uf  it;  the 
cornucopia  is.  with  scarcely  an  exception,  placed  in  her 
hands,  and  in  addition,  we  have  the  trite  emblem  of 
the  olive  branch.  Eternity  occurs  less  frequently,  and 
is  variously  depicted : sometimes  she  is  veiled  and  bears 
a sceptre ; a globe  is  frequently  placed  in  one  hand, 
surmounted  by  a Plisnix,  with  the  bead  encircled  by 
rays,  it  being  the  ofiiq>ring  of  the  Sun.  Eternity  is 
also  figured  bearing  in  her  haiKls  the  Sun  and  Moon. 
The  attributes  of  a few  of  the  Deities  ai»d  Moral  Virtues 
are  not  unfrequently  placed  alone  on  the  field  of  the 
Coin  ; wherever  this  occurs,  they  may,  in  most  cases,  be 
understood  to  bear  the  same  signification  as  when  asso- 
ciated with  the  figures:  a cornucopia,  for  example,  de- 
notes the  plenty  which  prevailed  during  the  particular 
Emperor’s  reign;  two  of  them,  perhaps,  signify  an 
extraordinary  plenty.  The  caduceus  standing  alone 
foniM  a common  reverse,  aiul  is  a symbol  of  Peace.  We 
may  also  mention  the  Virtues  Concord  and  Fidelity, 
represented  under  the  form  of  two  hands  joined.  The 
good-will  which  existed  between  the  Emperor  and  his 
|)eople  was  represented  by  the  former  taking  tbe  hand 
of  one  of  his  chief  officers.  It  was  not  unusual  to 
oocnhine  two  or  more  symbols  of  this  kind  on  a single 
reverse ; the  Romans,  indeed,  frequently  indulged  in 
this  kind  of  Poetical  imagery ; the  practice  prevailed 
chiefly  in  the  Augustan  Age,  and  thus  upon  Peace  being 
cstabliahed  between  Augustus  and  M.  Antony,  a Cmn 
was  struck,  on  which  appear  two  cornucopic,  sup- 
ported by  bands  joined,  and  between  them  a caduceus. 
Augustus  was  born  under  Uie  sign  Capricornus,  which 
he  therefore  represented  on  bis  Coins ; he  employed  a 
Globe  to  signify  pooscaiion  of  the  world,  and  a Rudder 
to  denote  rule ; all  of  these  types  appear  united  on  the 


to  have  been  first  practised ; Africa  offers  a very  complete  Komaa 
perauiification,  she  appears  in  a helmet  formed  by  the  Impyritl 
proboscis  of  an  elephant,  in  one  hand  a scorpion  is  ^ , 

placed,  and  in  the  other  a cornucopia ; a hull  is  " 
sometimes  introduced  to  denote  that  .Agriculture  formed 
the  chief  employment  of  the  natives.  The  ibis  denoted 
Egypt,  and  the  camel  Arabia ; to  Spain  was  assigned 
an  olive  branch,  and  a bow  and  surows  to  Parthia. 

Among  tbe  Provinces,  the  personificatious  of  Judwa  and 
Britannia  are  remarkable.  Upon  the  destruction  of 
Jerusalem  by  Titus,  70  a.  d . numerous  Coins  were 
struck,  on  the  reverses  of  which  the  Genius  uf  the  City 
appean  bewailing  the  calamity  which  has  liefkllen  it; 
she  is  veiled,  expresrive,  in  this  instance,  of  distresa, 
and  seated  on  the  ground,  an  attitude  implying  cap- 
tivity ; behind  (he  f^curc  a palm  tree  is  introduced,  it 
being  the  growth  of  the  Country ; also  a Hebrew 
captive  with  his  hands  tied.  In  the  personification  of 
our  own  Island,  as  it  has  been  preserved  on  a small 
number  uf  Imperial  Coins,  we  have  the  origin  of  the 
Britannia  affixed  on  the  modern  current  Coin.  The 
figure  sometimes  bears  in  her  hand  a Roman  standard, 
denoting  that  the  Country  was  a Province  of  the  Em- 
pire ; she  sometimes  appears  armed,  (as  on  our  existing 
copper  money,)  indicative  of  the  warlike  dLspositinn  of 
the  natives,  llicre  is  also  a Coin  on  which  the  figure 
of  Britanifia  is  seated  on  a f^lobe,  with  waves  rolling 
at  her  feet.  As  the  above  Cotns  are  poeaessed  of  ntore 
than  ordinary  interest,  the  reader  is  referred  to  Pinker- 
ton's Eaay  on  MtdaU,  in  which  will  he  found  en- 
gravings of  six  out  of  ten,  all  that  in  hU  time  were 
known  to  exist  There  are  frequent  allusions  on 
Roman  Coins  to  the  victories  obtained  over  the  early 
Britona,  which  are  represented  by  a Triumphal  Arch, 
with  the  legend  Britannia.  In  the  last  division  of  (his 
class  are  the  Rivers  : the  Tiber  is  recognised  by  tbe  in- 
troduction of  (he  twins  suckled  by  the  wolf  It  is  worthy 
of  observation,  that  the  Romans  have  invariably  re- 
preseiilcd  the  River  Gods  in  a reclining  attitude.  The 
Nile  holds  a cornucopia  in  his  hand ; he  is  some- 
times represented  reclining  on  an  urn,  from  which 
water  is  issuing,  and  the  mouth  of  it  partly  concealed 
by  drapery.  Two  animals  usually  accompany  this  per- 
sonification, the  Crocodile  and  the  Hippopotamus. 

Figures  of  (he  Provinces  are  not  common  until  after  Origia  of 
(he  Augustan  Age ; the  circumstances  which  gave  rise  Agur«* 
to  their  adoption  ore  various,  as  upon  a new  Province 
being  annexed  to  the  Empire,  upon  the  Emperor  re- 
covering  one  whkh  hod  been  overrun  by  (he  Barba-  Cmm. 
rians  through  the  indolence  and  apathy  of  his  prede- 
cesnom.  and  also  upon  an  Emperor  vinting  Provinces 
remote  from  (he  Coital,  or  making  the  circuit  of  his 
dominions.  Reverses  thus  engraved,  therefore,  cease 
witli  the  decline  of  the  Empire,  when  the  Barbarians  of 
the  North  had  so  firmly  established  themselves  on  the 
frontiers,  that  all  attempts  to  repel  them  were  ineff^ 
tual.  The  most  considerable  of  Trajan’s  conquests 
were  the  formation  of  Dada  into  a Roman  Province, 
and  tbe  reduction  of  Armenia,  Mesopotamia,  and  Par- 
thia : all  which  acquisitions  were  severally  recorded  on 
his  Coins.  The  Emperor  Hadrian  made  a complete 
circuit  of  his  dominiont,  and  his  Coins  have  been  found 


Cpins  of  that  Emperor.  inscribed  with  the  names  of  no  fewer  than  twenty  Pro- 

Figure*  of  We  next  proceed  to  the  figures  of  different  Countries,  vincea.  The  Emperon  Claudius.  Hadrian,  Antoninus 
the  Ceun-  Europe  was  represented  by  Europe  and  the  Bull ; for  Plus,  Septimius  Severus,  end  Commodus,  who  carried 
^ portion  of  a vessel  was  introduced,  thst  being  their  arms  into  Britain,  have  had  (hat  conquest  rccunled 
viMt*,  c.  quarter  of  the  Globe  in  which  Navigmlion  was  ssid  ou  their  Coins,  by  the  figure  of  Britsnms  as  above 
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Namis-  described.  Pope  h&»  delmcnted  in  very  polislied  snd 
hannomuus  vcr*e  Uii»  system  ot*  Cointii^. 

Ambiitua  i*t»c  louixl  it  vsin  lu  Inak 

The  fAithkMi  «uluma,  «wl  th«*  crumlitiu^  bu»l  j 
iAmfioc’d,  aht*  now  evtitnets  her  vwt  ; 

AnJ  aU  h«r  triusaphs  tUnnli  intw  n Cotn. 

A o*mm  orb  rath  crwilwJ  fotwp«.irt  kt'r(« ; 

HtfOMtli  her  Halm  ht-r«  aa<t  JivIm  •h-v^hi  ; 

Ninr  Kantier  lanita  the  (troud  Arrb  cuitliaa, 

AaJ  acaire  arc  mb  the  (troatrale  Nil*  and  Rltioe. 

A araall  Ki>phrat**«  thrini^b  the  ]iiece  ia  ruU'tl : 

And  littW  KaffWs  wave  t^r  wings  in 

2.  Sj-mbuls  Various  cireumstauecs  connected  with  War.  each 
relating  l«  accomt>unie<i  by  an  appropriate  I^i^end,  are  frequently 
represented  uii  Uonian  Coins.  The  Emjieror  is  soine- 
limea  seen  harungruin^  his  soldiers;  the  Legend  Adloy 
cutio  illustrating  the  device.  Tlte  departure  of  an  ev 
pcditioii  was  always  attended  with  great  pomp,  praycre 
and  sacri5ees  being  olTered  up  for  its  sitcceas ; this  csr> 
ctimslance  is  recorded  on  the  Coiiu,  with  Krpeditio  for 
the  I>>gend.  The  etperlition  is  also  cKx-asionaJly  repre- 
seated  crossing  a river  cither  by  vessels  or  a bridge, 
when  the  Legend  TrajntHM '»  introduced;  and  lastly, 
we  have  the  return  and  triumphal  entry  of  the  Km|>eror 
or  General,  who  ap^>eurs  in  a chariot  attended  by  Vic- 
tor>’ ; the  I^egends  accom|ianying  this  device  are  Trtum- 
^thu$  or  Victoria,  'fhe  reception  of  the  Emperor  at  the 
several  stations  was  expressed  by  the  Legends  Advfntu* 
and  Profedus  accompanying  the  device : in  the  latter 
case  the  Emperor  ia  attended  by  one  or  more  of  his 
chief  officers ; and  in  the  former  by  the  Genius  of  the 
City,  at  an  altar,  ollcring  up  a sacridce  in  gratitude  fur 
hia  safe  arrival. 

The  iinpletnents  of  warfare  consist  of  Standards, 
Shields,  Cuira.snes,  and  Trophies;  llea]>s  of  arms  also 
appear  aa  tofceni  of  victory.  Victory  also  is  fre- 
quently seen  recording  on  a shield  the  conquests  of 
the  Generals  or  Emperor.  Warrior  is  often  the 
type  of  the  reverse,  also  the  Roman  Eagle,  and  Laurel 
branche*.  The  Crowns  represented  on  Coins  arc  of  two 
kinds;  the  Rostral  Crown,  which  rarely  occurs,  and  the 
Oaken  or  Civic  Oown,  common  on  Coins  of  .Augustus, 
and  within  which  the  words  Ob  circf  ferra^oi  are  in- 
scribed. This  Crown,  it  will  be  remembered,  was 
awarded  to  such  as  had  saved  the  life  of  a Roman 
citizen;  atid though  we  are  not  to  take  this  in  the  literal 
sense,  when  applied  to  the  Emperor,  he  may  neverthe- 
le«8  be  considered  as  entitled  to  that  honour,  by  haring 
established  Peace  tliroughout  his  dominions. 

3.  Symbols  Tfie  number  of  devices  relating  tofiaines  is  very  ittcon- 
reUbag  to  siderable,  and  (hey  were,  for  the  most  part,  affixed  to  tlic 
tb«  Games.  (;^ns  of  those  Kmperors  who  were  a<ldictetl  to  Uiose  Fes- 

tirities.  Naiimachis  are  occasionally  representations. 

4.  Symbub  Temples  are  depicted  on  the  Coins  of  nearly  all  the 

rdsUarto  Emperors.  Those  of  Jupiter  Capitoliims  snd  Janus  are 
IbhnvnW  ^ «mimoii  occuiTcncc ; the  latter  bring  a small,  square 
aftbe  City  sufficiently  capacious  to  contain  a Statue  ot‘ 

the  God.  On  tlicCoios  of  Augustus  appear  the  Temples 
erected  by  that  Emperor  in  honour  of  Apollo.  Juno, 
HUt*  11.  Mars,  and  Julius  Cwsar ; generally  the  porch  only  of  the 
Fig.  1 Temples  is  represented,  and  within  it  is  placed  a small 
Statue  of  the  Deity.  Triumphal  Arches  are  very  com- 
mon devices,  and  in  the  event  of  a foreign  conquest 
were  immediately  affixed  on  the  Coins;  they  are  in- 
scribed with  the  name  of  the  conquered  Nation,  and 
adorned  with  trophies.  The  C'ulumti  of  Antoninus 
Pius.  DOW  standing,  is  a common  type  on  hia  Cuino. 
The  Rostral  Column  appears  on  Coins  of  Augustus,  in 


honotir  of  the  Battle  of  Aclium.  Equestrian  Statues,  Komaa 
erected  In  many  of  the  Emperors  by  the  Senate  and 
Homan  People,  in  consideration  of  their  serxitw  to  the  Cams.  ^ 
Sute,  are  delineated  on  the  reverses  of  several  Cdns. 

Repre^nlations  of  the  Theatrea,  .Amfdiithentre*.  and 
Circuses  are  preserved  on  a few  Imperial  Coins,  but  they 
are  by  no  means  common.  The  Forum  of  Trajan  is 
found  on  one  of  his  Coins;  and  Uasilicm.  Rallis,  Porta, 

Bridges,  and  .Aqueducts  were  oocaAionally  introduced. 

Having  concluded  our  summary  of  the  devices,  (in 
which  enumeration  all  that  merit  the  attention  of  the 
general  reader  have  been  speci5ed.)  we  shall  proceed 
to  nobce  the  Legends,  of  much  greater  extent  on  Roman 
Uian  on  Grecian  (Vans. 

We  have  already  enumerated  several  of  these  in  our  LcgtaidtM 
description  of  the  symbols ; and,  indeed,  the  diaraciers  Romsa 
on  the  reverses  ol'  the  Coins  are  little  more  than  expla-  C«m«. 
natory  of  the  ty;ie;  thus  the  Allegorical  figures,  though 
they  may  he  readily  known  from  being  acuumpanied  by 
their  attributes,  have  their  names  introduced  : the  same 
may  be  observed  to  be  the  caae  with  the  figures  of  the 
Provinces.  In  the  L<*geuds  accompanying  liiese  last,  we 
perceive  the  Roman  Tongue  to  be  ailmirably  adapted  fur 
recording  events,  where  brevity  of  expression  is  impor- 
tant ; the  following  examples  are  remarkable  for  tlirir 
comprehensiveiiesB : Jvdfra  capta,  Saiun  Gencria  ku- 
mani.  Gatidivm  RripubUc^e.  Aaia  mbacta.  TeUu* 
aiabtliia.  Roma  roi/uoens.  But  what  Is  now  to  engage 
our  attention,  is  the  characters  inscribed  on  the  ob- 
verses, to  which  the  portraits  of  the  Emperor  cw  Em- 
presses were  affixed.  Upon  the  first  ins;>cctiDn  of  a 
Homan  Imperial  Coin,  we  are  apt  to  invogine  that  the 
Legends  cannot  be  deciphered  without  mucli  difficulty ; 
and,  indeed,  it  must  be  granted  tiiat  great  coiifuakm 
prevails  from  the  numerous  abbreviations,  and  the 
deficiency  of  stops.  In  order  to  convey  to  our  readers 
a clear  idea  of  their  nature,  we  propose  to  analyze,  if  Plkte  II. 
we  may  so  express  ourselves,  the  l.«gend  of  an  Imperial  3. 
Coin ; and  we  select  for  that  purpose  one  of  the  Em- 
peror Titus.  It  will  be  perueived,  on  examination,  that 
the  titles  conferred  ou  the  early  Kmperors  were  used 
in  common  by  tlteir  successors ; and  these  being,  there- 
fore, once  understood,  a large  portion  of  the  I.<iegend  of 
almost  any  Imperial  Coin  will  be  known.  When  the 
characters  encircle  the  device,  they  form  what  is  deno  Fig.  8. 
minate<l  the  Lrgrnd;  when  they  occupy  the  field  oftl»e 
Coin,  they  constitute  on  Jaacripiion;  aud  when  occupy- 
ing the  lower  extremity  of  the  piece,  and  separated  from 
the  area  by  on  horizontal  line,  they  arc  lenned  the 
Errrgue ; ^ work  :)  the  dale  on  the 

reverse  of  our  English  copper  Coins  generally  oocupiee 
this  station.  Before  proceeding  to  examine  the  Coin 
we  have  selected,  we  will  briefly  specify  the  titles  com- 
monly annexed  to  the  Throne,  and  whence  they  derived 
their  origin.  The  title  Imperator,  or  Emperor,  was 
under  the  Homan  Comrrranwealili  a military  distiiiclkm, 
answering  in  some  measure  to  General  with  us ; it  was 
subsequently  conferred  upon  Octavius  by  the  Senate,  to 
denote  the  supreme  power  in  the  State,  and  came  into 
geneml  use  with  his  successor*.  This  title  was  expressed 
on  the  Coins  simply  by  the  three  first  characters, 
l.MP.  About  tile  Age  of  Constantine  the  Great  it 
fell  into  disuse,  (hat  of  Dominut  Softer  lieicg  suhq^- 
tuted;  the  initials  D.  N.  arc  all  that  appear  on  the 
Coins.  The  apiwllation  of  C«Mr  originated  in  the 
Julian  family,  in  consequence  of  one  of  them  having 
had  in  liis  pouacosion  on  elephant,  which  animal  in  the 
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Punic  Tuiiguc  isetpreiwc*d  by  that  word.  It  waaiiMumed 
by  all  the  dm^endanta  of  that  family,  and  after  no  long 
a period  wemed  in  a manner  inseparable  from  the 
Throne.  Tlie  title  Augustus  was  conferrerl  by  the 
Senate  on  the  young  Octavius,  at  his  express  desire:  it 
was  borne  in  his  honour  by  all  the  successors  to  the 
Empire,  as  was  also  that  of  Avgusta  by  the  Empresses, 
and  it  was  expressed  on  Coins  by  the  tliree  Hrst  letters, 
AUG.  The  power,  equivalent  to  that  of  a Tribune, 
which  was  conferred  on  Augustus,  was  expressed  on 
his  Coins  by  the  words  Tribuaitia  PoMalf,  or  more 
Mnerally  in  the  abbreviated  forms  TRIG.  POT.  and 
TR.  P.  The  election  to  the  above  office  was  annual, 
and  as  the  Emperors  (except  in  one  or  two  instances) 
were  elected  immediately  on  their  accession,  wherever 
numerals  ure  annexed  they  denote  the  year  of  the 
Princes  reign.  The  glorious  title.  Pater  Paifitr,  or 
Father  of  his  Country,  expressed  by  the  initials  P,  P., 
was  accorded  with  great  propriety  to  the  Emperor 
Titus ; the  distinction,  it  must  be  confessed,  was  rarely 
merited  by  his  successors,  but  being  calculated  to  flatter 
their  vanitv  was  seldom  omitted.  Among  other  epithets, 
equally  mmapplied  in  aflertimes,  was  that  of  Ptt/e, 
originating  with  the  first  Antoninus,  one  of  the  most 
perfeci  characters  to  1k»  found  in  History.  The  office 
of  High  Priest,  or  Superintendent  of  the  Pontiffs,  was 
assumed  both  l>y  Julius  and  Octavius  upon  their  coming 
into  i>ower;  it  w frequently  inscribed  on  their  Coins, 
and,  like  the  preceding  titles,  was  retained  by  their  sue- 
oessorv.  It  was  expressed  by  PONTIFEX  MAXI- 
MUS, though  cxmnnoiily  abbreviated,  as  PONT.  MAX., 
and  P.  M Tlie  office  of  Consul,  a.ssumed  by  the.  Em- 
perors. was  Mgnifietl  by  the  three  letters  COS.  If  we 
now  inspect  the  Coin  of'  Titus,  represented  in  Plate  II., 
many  of  the  above  titles  will  be  found  inserted  in  the 
legend ; the  following  ta  the  order  of  the  characters, 
the  names  and  titles  being  given  at  full  length,  /m- 
perator  Titus.  C<B*ar  yrtpasianus  Augustus.  Ponti- 
ftr  7’ri6Mnifid  Potestaie.  Pairs  PntriiP. 

Co>tiru/  K//f.  The  letters  S.  C„  Srnatus  Consulto^ 
affixed  invariably  to  the  Imperial  Coins  in  first  and 
second  bnuvs,  denote  that  they  were  struck  by  a decree 
of  the  Senate;  to  that  Body  wa.s  decreed  the  |iow‘cr  of 
•Iriking  brass  Coins,  and  to  the  Emperor  those  of  gold 
and  silver.  The  above  characters  consequently  never 
ap(>ear  on  the  Coins  in  these  latter  metals. 

Upon  the  dissolution  of  the  Greek  Empire,  the  aeveral 
Countries  were  formed  into  Homan  IVrvinces;  over 
each  of  these  a Governor  was  appointed,  and  a Cmnage 
instituted  in  the  chief  Cities.  These  Coins  are  inHcrib^l 
with  Greek  characters ; they  class  notwithstanding  with 
those  of  Rome,  from  being  stnick  in  Countries  subject 
to  that  Empire,  and  from  bearing  heads  of  the  Emperors 
on  the  obverses : in  point  of  execution,  the  Coins  of  this 
class  are  very  inferior  to  those  which  were  issued  from 
the  Capital. 

The  imperial  Greek  Coins  divide  themselves  accord- 
ing to  the  forms  of  government  instituted  by  the  Ho- 
mans in  their  conquests;  and  thus  we  have  Provinces, 
Colonies,  and  Muuicipia,  or  Free  Cities,  These  are  all 
the  wurkmanaliip  of  inferior  artists,  and  exhibit  great 
sameness  in  the  devices,  which  are  for  the  most  part 
included  in  the  enumeration  of  the  symbols  on  Imperial 
Coins.  The  types  commonly  consist  of  the  Temples  of 
the  Deities  in  the  respective  Cities,  which,  from  their 
great  variety,  are  not  deficient  in  interest.  The  Legends, 
as  we  sUt^,  are  in  Greek,  and  ofien  literally  trans- 


lated from  the  Roman;  as  AYTOKPATOP,  for  Em-  Grpri«n 
peror;  2EBA2T02,  Augustus;  KAIS.tP,  Cirsar,  &c.  Imperix. 
Among  tile  Legends  peculiar  to  this  class,  we  may  Cwb»,  ^ 

mention  the  names  of  Magistrates,  and  the  title  NEQ-  " 
KOPOS,  applied  to  certain  Cities,  implying  their 
appointment  to  the  guardianship  of  the  shrine  of  some 
celebrated  Deity : a distinction  much  coveted,  as  the 
Temples  greatly  contributed  to  the  wealth  and  impor- 
tance of  many  States.  As  these  Coins,  not  only  of  the 
chief  Cities,  but  also  of  many  Towns  of  inferior  note,  are 
abundant,  and  os  the  Provinces  at  that  time  included 
nearly  all  the  civiltxed  parts  of  the  Globe,  their  number 
hi  almost  infinite : they  commence  in  the  reign  of  the 
Em^wror  Augustus,  and  terminate  with  that  of  Gal- 
liemis,  about  250  a.  d.  As  an  enuraerution  of  the 
C^liea  which  struck  Cmtis  would  occupy  too  much  space, 
end,  moreover,  be  devoid  of  interest,  we  shall  specify 
the  most  oonsiderablo  of  the  Provinces  in  which  they 
occur.  Proceeding  in  an  Easterly  direclimi,  we  arrive 
at  Miesia,  Thrace,  and  Macedonia,  where  they  arc  of 
common  occurrence ; a few  are  to  l>e  met  of  Cities  la 
the  Peloponnesus,  the  Islands  of  the  .Egean  Sea, 
and  those  adjoining  the  Ionian  coa-st.  Of  the  Cities  of 
Asia  Minor  they  are  found  in  great  abmnlance  ; in  the 
district  of  Phrygia  no  fewer  than  lifiy  Cities  obtained 
the  privilege  of  striking  Coins ; in  Lydiu  they  have  been 
found  of  about  thirty  Cities ; in  Cilicia  twenty  and ; s>o 
on  of  the  other  Provinces,  Dithyniu,  Cappadocia,  Pam- 
phylia,  Galatia,  &c.  Im]wnul  Greek  Coins  are  com- 
mon of  many  Cities  of  Phtrnicia,  at  that  period  divided 
into  Commagene,  Palestine,  and  ('adc-Syria.  These 
Coins  are  chiefiy  of  copper,  the  silver  which  exist  being 
confined  to  the  leading  Cities,  as  Antioch,  Tarsus,  Tyre, 

Sidon,  &c. 

The  Greek  Coins  of  the  City  of  Alexandria,  struck  in  Iiaperiu 
the  Imperial  .Age,  from  their  number  and  extent,  (they  CoiasofUir 
reach  to  Constantine,)  have  a distinct  place  allotted  to 
them  in  a Cabinet.  In  their  ftibric  they  are  greatly  in-  "*■ 

ferior  to  the  Homan  Coins;  and  those  of  Capper  are 
thick  and  uncouth  in  their  form,  with  the  characters  at 
times  barely  legible.  The  symbols  are  slightly  varied 
from  those  of  the  preceding  class,  by  the  introduction 
of  numerous  devices  characteristic  of  the  Country;  as 
heads  of  Jupiter  Arnmun,  Isis,  and  the  God  Canopus; 
also  animals  of  worship  and  plants,— among  the  former, 
the  sphinx  and  serpent  prevail,  and  among  the  latter, 
the  lotus  and  wheal-ear. 

Coins  of  the  Colonies,  like  those  of  the  Proviitces,  Cotoaol 
extend  U)  the  reign  of  Galiiemis;  this  form  of  govern- Coi®*- 
ment  prevailed  chiefly  in  the  AiigtJslan  Age,  Imt  the 
number  of  the  Cities  is  tnconsidentble.  Spain  is  the 
chief  repository  for  the  Colonial  Coins,  and  ilio«.*  of  the 
Miinicipia  or  Free  Cities,  gov  erned  by  their  own  laws ; 
iu  that  Country  there  are  found  Coins  of  oloml  thirty 
Colonies,  all  of  which  were  planted  in  the  reigu  of 
Augustus.  As  few  of  the  Cities  were  permitted  by  suc- 
ceeding Emperora  to  strike  their  Coins  snd  as  the  pri- 
vilege was  altogether  denied  them  by  Caligula,  the  pieces 
are  not  many  in  number;  they  abound  chiefly  of  the 
Cities  C’arthagD  Nova,  uAerw  ards  Curthagena,  C'a^sarea 
Augusta,  corrupted  into  Saragossa,  BilbiUs,  Turioso, 
and  Emerila,  tlie  present  Merida.  The  rcmaiiiing 
Colonies  whose  Coins  remain,  were  scattered  through- 
out the  Empire,  and  are  as  Ibllows:  Nemausus,  in 
Gaul,  (the  only  Colony  permitted  to  strike  sliver  C oins,) 
Fanormus,  Carthage,  and  C'orinlh;  Philippi  and  Pella, 
in  Mxkocdonia ; Puium,  Alexaiulxia,  Trues,  and  Ico 
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Kanu0>  nium,  in  Asia  Minor;  Tyre  and  Sidon;  Ptolemais, 
TB«t»ea  Csaarea,  and  DamancuK  ; also  a few  Cities  in  the  lerri- 
lory  of  Edeiisa.  The  type  affixed  to  the  early  Colonial 
Coins,  was  that  of  a team  of  oxen,  and  subsequently 
banners  appear;  of  these  it  may  be  remarked,  that 
when  standing  alone  (l»ey  si^i'nify  the  Colony  to  be  drawn 
from  one  Lepun;  but  where  several  are  introduced, 
they  indicate  the  Colony  to  have  been  drawn  from  as 
many  Lepons  aa  tliere  are  banners. 

111.  Medal*  Medallions  are  all  that  remain  to  be  noticed  among 
iioM  ibe  Imperial  Coins;  they  were  struck  both  at  Rome 
and  in  the  Provinces,  and  hence  are  divided  into  Ro- 
man and  Grecian.  The  term  Medallion  is  applied  to 
those  productions  of  the  Mint  which,  in  gold,  exceed 
the  size  of  the  Aurrus,  in  silver,  of  the  Denarivt,  and  in 
copper,  of  the  first  or  large  bra.ss.  DnuhU  have  long  pre- 
vailed among  antiquaries  as  to  the  purposes  for  which 
they  were  designed  ; they  are  generally  conceived  to  have 
been  struck  upon  similar  ocoMions  to  those  on  which 
Medals  are  coined  among  ourvtelves ; upon  an  accesiuon  to 
the  throne,  in  commemoration  of  any  important  victory, 
or  as  specimens  of  workmanship.  There  are,  however, 
a few  drcutnstances  which  favour  the  supposition  that 
they  were  intended  for  circulation  as  money.  Pinker- 
ton speaks  of  gold  Medallions  being  found  equivalent 
in  weight  to  two,  three,  and  sometimes  four  Aurti  j 
also  some  in  silver  to  a like  number  of  Dmarii;  thus 
making  them  analogous  to  the  Greek  THradrachm^. 
The  smallness  of  the  number  of  existing  Medallions  by 
no  means  weakens  this  suppositioa ; as  at  the  present  day 
the  Two-guinea  pieces,  silver  Crowns,  and  copper  Two- 
penny pieces  are  by  no  means  common,  and  might  in 
a future  Age,  with  equal  propriety,  rank  aa  Medals. 
Medallions  are  at  all  times  accounted  rare,  but  those 
struck  in  the  Grecian  territories  are  the  most  numeroua, 
and  are  distinguished  from  the  Roman  by  their  thin* 
ne.sa  and  infrriewity  of  workmanship.  A gold  Medallion 
exists  of  Augustus  C^^esar  and  one  also  of  Domitian,  but 
few  in  any  the  metala  appear  prior  to  the  reigns  of 
Hadrian  and  Antoninus ; thme  in  brass  are  considerably 
the  largest,  many  of  them  being  several  inches  in  dia- 
meter. The  Provinces  in  whi<^  they  chiefly  abound, 
particularly  those  of  silver,  are  Asia  Minor  and  Syria, 
induding  the  opulent  Cities  of  Ephesus,  SmyTna,  Thya* 
tira,  Pergarous,  Cyzicus,  Magncaia,  Cesarea,  Sardis, 
Antioch,  Tyre,  Sidon,  &c. 

Value  of  As  in  a former  section  we  detailed  the  value  and  de- 
nominations  of  the  Roman  Coins  down  to  the  Augustan 
' Age,  there  remains  but  little  to  be  noticed  under  this 
he^.  For  the  period  of  two  centuries  the  Coins  bore 
nearly  the  same  value  as  at  the  dose  of  the  Common- 
wealth. experiendng,  however,  a gradual  diminuliou  in 
their  sizes;  but  at  the  dedine  of  the  Empire,  from  the 
leading  Coin  being  so  materially  reduced  in  size,  it  was 
found  necessary,  f^m  time  to  time,  to  issue  pieces  of 
greater  value.  The  amendment  of  the  Coinage  engaged 
the  attention  of  many  Emperors,  but  our  knowledge  on 
the  subject  is  very  confined.  The  confusion  of  sizes, 
occasioned  by  the  new  Coinage,  prevailed  to  such  an 
extent  as  to  render  it  imposBible,  upon  reference  to  the 
Coins,  to  point  out  the  denominations  specified  by  His- 
torians ; the  results  indeed  are  bo  unaatUffictory  that  we 
shall  merely  offer  some  few  remarks,  which  will  enable 
os  to  trace  the  changes  which  the  chief  Coins  in  each 
BraMsod  >>^1*1  underwent.  Since  the  brass  Coinage  is  that  of 
c^per.  chief  importance,  we  commence  with  the  SertrrffttJ.  This 
Coin,  the  reader  will  recall  to  mind,  waa  equivalent  in 


value  to  four  Amaria  and  two  Dupondti ; and  that  four  Value  of 
of  them  were  included  in  the  Denarius.  Tlie  copper  Roman 
Coins  being  found  of  several  sizes,  are  distinguished 
into  first,  second,  and  third  brass.  Tlie  first,  or  large  ^ 
braaa,  includes  tlie  Srstrriius ; ihis  Coin  appears  about  pm,  y 
(he  reign  of  A uguslus,  and  extends  w ithoul  intermisaioD  Fig.  1.  S. 
to  that  of  PuMuinus.  In  the  reign  of  Alexander  Severus 
it  had  Bustainetl  a loss  of  one-sixth  in  weight;  withTra* 
januB  Decius  it  was  reduced  lo  one-half,  and  finally  it 
did  not  exceed  a third  of  its  original  size.  The  Kectind,  Fig.  S. 
or  middle  brass  as  it  is  termed,  approximates  in  size  to 
our  Halfpenny,  and  includes  the  Dv)fondii  and  Atsaria, 

The  Di/pondiusaocompotiies  the  SeUeritut  in  the  several 
stages  of  its  decline,  and  closes  together  with  it ; the 
As,  also,  at  that  period,  did  not  exceed  the  size  of  tlie 
early  Denanus,  and,  together  with  its  parts,  was  num- 
bered with  the  third  brass.  The  third,  or  small  brasa, 
comprises  all  the  parts  of  the  As,  and  conse<]ucDily 
admits  of  great  diversity  in  size.  The  Dupondii  and 
Assariu  were  of  equal  dimensions  though  differing  in 
their  value,  the  latter  being  but  one-half  of  the  former; 
this  circumslance  ts  thus  explained.  In  a former  page 
we  noticed  that  brass  was  highly  esteemed  at  Rome, 
much  muar  so  than  copper,  it  is  therefore  conceived 
that,  as  Imperial  Coins  of  the  middle  size  exist  in 
both  metals,  brass  was  used  for  coining  the  Du- 
pondti, and  copper  for  the  Astaria.  Pinkerton  slates 
that  the  Sestertii  and  Dupondii  were  of  brass,  and 
the  As  and  its  parts  of  copper,  a metal  but  half  the 
value  of  the  former.  This  ingenious  explanatiou  is 
correct  in  many  pointa,  but  we  cannot  agree  with  the 
author  in  considering  it  as  conclusive ; for  upon  ex- 
amining the  Coins  in  question,  we  frequently  meet 
with  Sesleriii  unquestionably  of  copper;  neither  are 
there  sufficient  grcKinds  for  pronouncing  all  of  the 
second  size  existing  in  hniss  to  be  the  Dupondii  men- 
tioned by  Pliny  aud  other  writers.  Under  the  reign 
of  the  Emperor  Gullienus,  the  chief  co])per  Coins  were 
the  Astoria;  these,  from  their  diminished  size,  came  to 
be  numbered  at  sixty  to  the  Dtnarim,  and  in  the  Age 
of  Constantine  they  scarcely  exceeded  twenty  grains  in 
weight.  With  the  Emperor  Diocletian  a new  Coin  ap- 
peared, denominated  the  FoUis;  tliis  remained  thechief 
cinqier  Coin  under  the  Lower  Empire,  and  fttira  the 
writers  of  that  Age  we  learn  that  it  was  variously  sub- 
divided. The  ty|>es  of  the  reverses  consisted  simply  of 
Greek  characters,  supfxwed  to  express  the  num^r  of 
Koumia  (the  smallest  copper  Coin  then  in  circulation) 
whidi  they  contained ; thus  the  Fo/h's bore  the  letter  M, 
to  denote  forty  Tiovmia,  its  half  K for  twenty,  and  the 
quarter  I for  ten.  Our  knowledge,  however,  of  these 
Coins  is  too  imperfect  to  admit  of  our  placing  any  great 
reliance  upon  this  computation. 

The  silver  Coins  in  the  Age  of  Augustus  were  of  two  ^-4.  7. 
kinds  the  Denarius,  containing  sixteen  .<4«Kzria.  and  the  Silver. 
Qtt/nariia,  or  its  half;  these  pieces  gradually  decreased, 
and  in  the  reign  of  Caracalla  were  struck  two  sizes ; 
the  new  Coin  was  denominated  Ar^enteus,  and  raised  in 
value  to  one-third  of  the  current  Denarius,  containing 
consequently  twenty- four >4«ae«, or  Astaria.  The  common 
Denarius,  which  now  went  by  the  name  of  Minutui, 
ceased  to  be  struck  in  the  reign  of  Oallieiius,  the  Ar- 
genteUM  supplying  its  place;  the  lerm*  ArgtnUut  uxsA 
Denarius  were  then  but  different  names  Ux  the  same 
Coin,  which  at  that  time  contained  the  surpriaing  number 
of  sixty  Assaria, 
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Numi**  in  the  silver  Colimp?.  by  the  intrnduction  of  the  Millie- 
iu4tic«.  rtn»i»,  » hich  he  causwl  lo  pww  for  Iweniy-four  FoUrt. 

Denarii  were  slnick  ho  late  as  the  reipn  of  Hera- 
clius»  uhen  they  did  nut  eicee<l  ten  ip^iiK  in  weipdtt; 
upi^n  the  first  appearance  of  that  Coin  (tlie  parent  of 
oiir  silver  Penny)  it  exceeded  ninety  grains  in  weight, 
ami  ui»der  Augtislus  it  had  fallen  to  sixty  grains  at  a 
meviiuin. 

Ploitr  II.  The  Aureux,  the  chief  gold  Coin  under  the  Common- 
Fii^.  6.  wealth,  and  the  Srmi-aureut  constituted  the  sole  pieces 
GmW.  in  gold  fur  nearly  three  centuries  ; at  the  expiro> 
tion  of  that  periwl,  j4nrei  were  stnick  of  several  sizes, 
and  new  ('oina  issuc«l  of  one-third  and  of  double  their 
weight ; the  funner  being  denoiniiiateii  Trientet.  Until 
the  reign  of  Alexander  Srverus,  the  Aurtu*  passed 
current  for  twenty-five  silver  Dmariii  the  weight  ori- 
ginitliv  given  to  this  Coin  was  about  120  grains;  it 
now  ^uctuated  l)etween  eighty  and  ninety  grains.  (*on> 
htnntine  the  tireat  accommodated  the  if  wrei/r  to  his  new 
silver  Coinage,  and  gave  it  the  name  of  SoitduM;  this 
] iece  remained  the  chief  gold  Coin  until  the  fall  of  the 
Kastern  Empire,  and  for  a time  .SemiiWM  and  TrfmitMtt 
were  simek.  The  ^rmt-aurrur  of  gold  Is  at  all  times 
a very  scarce  ('nio,  but  was  more  esr|>ecially  so  under 
the  reigns  of  the  early  Emperors. 

The  following  Table  of  Roman  Coinage  exhibits  the 
weights  and  value.  a.s  established  about  tlie  Age  of 
Augustus  : 
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Workman-  Rofore  quilting  the  Roman  Coins,  we  shall,  in  ac- 
ahijiof  cordance  with  our  plan,  consider  the  light  in  which 
they  lire  to  be  rrgmled  as  works  of  ancient  Art.  The 
'*****■  inspection  of  the  Imperial  Coins  will,  we  foel  confident, 
be  jirodiictive  of  the  highest  satisfaction ; but  we  must 
bear  in  mind  that  Kume  herself  in  works  of  Art 
cannot  sustain  conqietilion  with  Greece.  The  period 
at  which  the  Roman  Coins  stand  preeminent  for  the 
excellency  of  their  workmanship,  may  be  placed  in 
the  Age  of  the  Antonini.  W'o  mcntionerl  that  patron- 
ttgt  vras  extended  lo  the  Arts  by  Augustus  Ca>sBr,  as 
may  indeed  be  inferred  from  his  Coins ; (esitccially  those 
in  gold  and  silver :)  no  material  improvement  is  evinced 
in  the  Coinage  under  the  reigii  of  his  immediate  suc- 
cessors, prolmhiy  owing  to  the  turbulent  slate  of  the 
times;  but  a superiority  is  decidedly  manifested  as  we 
descend  to  the  reigns  of  Vespaaian  and  Titus,  after 
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which  period  they  gradually  increase  in  beatity  of  fabric,  Wurkmao- 
until  they  attain  their  greatest  excellence  at  the  epoch 
above-named.  We  may  dale  the  lieclme  of  the  Art 
as  commencing  about  the  Af^  of  Commodus;  there  ^ 
are,  it  is  true,  insiauces  of  Coins,  in  the  century' 
which  succeeded,  rivalling  in  their  execution  those  of  the 
best  Ages  of  the  Empire,  hut  they  are  of  rare  ucur- 
mice.  For  the  fifty  years  antecedent  to  the  extincUoo 
of  the  Western  Empire,  the  C’oina  are  of  the  worst 
[KMsible  fabric,  equalling,  in  the  Imrhari.sm  of  theirwork- 
manship,  those  of  the  Dark  Ages;  and,  imUed.  the 
Coinage  of  the  Princes  who  immediately  preceded  is 
but  little  superior. 

No  fewer  than  three  hundre<l  portraitM  are  preserved  Por trait*  co 
in  the  aeries  of  Roman  Imperial  Coins;  for  not  only 
are  the  Emperors  depicted,  but  also  the  Emfircsaes 
and  the  several  branches  of  the  Imperial  family. 

Among  the  manv  examples  which  miglit  l>e  adduced, 
we  select  thnaeof  .-\uguHius  and  Trajan.  Independently 
of  the  (*oina  of  Augustus,  we  nveet  with  those  of  hit 
Empres-s  Livia,  of  their  daughter  Julia,  and  son-in-law 
Agrippo;  a few  also  occtir  of  the  grandsons  of  the 
Emperor,  namely  Cnius  and  Lucius  Ctesar.  Besides 
the  Coins  of  Trajan  wc  meet  with  tho^  of  his  ftither 
Trajan,  of  his  Empress  Plotina,  of  her  sister  Murciaiia, 
and  niece  Matidin.  The  Roman  Emperors  commonly 
appear  either  with  radiated  or  laurel  crowns,  but  never 
with  the  diadem,  as  the  Greek  Princes.  In  a late 
period  of  the  Empire,  helmets  were  introduced,  and  the 
bust  of  the  Emperor  was  clothed  in  armour.  End- 
leiLs  variety  prevails  in  the  head-dresses  of  the  Em- 
presses. 

An  opinion,  we  believe,  has  gained  ground,  that  no 
rclionce  can  lie  plncctl  upon  the  representations  handed 
down  to  us  in  tiic«>e  minor  productions  of  ancient  Art; 
we  can  only  account  for  the  prevalence  of  this  notion 
from  the  portraits  oocasinnally  to  be  foiiiKl  in  Historical 
Works,  and  presumed  to  be  accurate  delineations  of  the 
Coins.  It  must  be  confes.sed  that  far  the  greater  num- 
ber of  those  which  have  appeared  in  Numismatic 
Works,  in  which  at  least  accuracy  would  be  looked  for, 
are  entirely  di»igraccful  to  them.  The  heads  of  the 
twelve  Cwsars  are  of  i-oinmon  occurrence,  both  in  the 
form  of  engraved  plates  uwl  of  casts;  these,  we  adroit, 
do  generally  retain  the  distinguishing  features  of  the 
Emperors,  but  u|>on  comparing  them  with  the  Ckiins, 
they  will  be  fmind  to  fall  considerably  short  of  that 
marked  exprciKion,  that  lulmtrable  discriminalioii  of 
character,  prevalent  tlirougliout  the  series.  Among  the 
instances  w hich  might  be  adduced  in  favour  of  strength 
of  ref^mhlance,  we  may  mention  the  perfect  accordance 
in  character  of  the  Coins,  however  numerou*,  of  the 
some  Prince  during  the  belter  Age*  of  the  Empire; 
and  again,  the  perfect  agreement  of  these  with  the 
remaining  busts  of  these  Emperor*;  and  here,  in  pass- 
ing, an  instance  of  the  practical  utility  of'  the  study 
of  Numismalica  presents  itself.  Marbles  frequently 
exist  without  any  inscription  which  can  infonn  uh  for 
whom  they  were  designed  : Coins,  on  the  other  hand, 
being  invariably  accompanied  by  a Legend,  have 
etTeciually  enabW  antiquaries  to  adjudge  the  heads  lo 
their  respective  Emperors.  One  more  observation  will 
clnse  our  remarks  on  the  portraiture.  Were  the  I.<egend 
of  an  Imperial  Coin  totally  obliterated,  and  only  the 
head  entire,  but  a little  knowledge  «if  Coin*  will  enable 
the  student  to  pronounce  for  whom  it  was  designed ; 
and  we  will  venture  to  say  that  the  iospectioD  of  a 
4 N 
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Coin  would  be  ftUemled  with  a similar  result,  in  the 
hands  of  a skilful  Medallist,  if  mil  only  the  I>e^nd, 
' but  8 fonsiderahlc  portion  of  the  hearl.  were  etfaccd. 


Sect.  111..— Coins  or  Barbarian  Nations. 

Barbarian  Coin$  arc  those  inscribed  with  characters 
diHcriiifc  from  the  Cireck  and  Roman;  there  are.  how- 
ever. many  (’oins  wholly  destitute  of  Lcu'cimIs,  and 
a few  on ’which  Roman  clmnicters  ap;iear,  which,  with 
propriety,  may  be  ranketi  among  them.  The 
following  will  be  the  order  under  which  we  shall  consider 
them  : 


{I.vJu. 

JtSt, 

PhiruicM. 


i Kumiilu 
> and 
I Matiriianub 
UJaitha^ 


{Etruria. 
Hntoio. 


We  commence  with  this  Country,  Iwing 
that  in  which  pieces  of  metal  were  first  stamped  wilh 
svmliols,  and  luk-d  as  the  represent«live«  of  pmi>erty. 
The  nature  of  the  Lydian  C'oinage  ha.s  been  alrcaily 
described;  it  consisted  of  nide  lumjis  of  metal,  dee|dy 
imlented  on  one  of  the  sides,  by  the  puncheon  on  which 
the  metal  was  plarerl  in  onler  to  receive  the  impression. 
The  symbob  consisted  of  figures  of  men  and  animals, 
rudely  executed,  and  many  of  llie  Coins  are  formed  of 
the  mela)  Elerfrum,  a c'oni|>mind  of  gold  and  silver : they 
are  totally  destitute  of  character*. 

Prrtia. — ^The  Coins  of  this  Country  may  lie  sub* 
divided  into  three  classes  : the  first  extendin';  from  the 
reign  of  l)ariu'*  to  the  Ago  of  .Mcxamlcr  the  (ireat ; the 
second  including  a tVw  which  were  struck  from  that 
Princes  reign  until  the  full  establishment  of  the  l*ar- 
thian  Monarchy  ; and  the  last  cotnjiri«iug  the  Coins  of 
the  Sassanid»,»uccesMjrs  lo  the  Parthian  Kings.  I.  The 
Coins  of  I)uri«s  ««  before  remarked,  may  probably 
be  referred  to  the  Ib’ince  of  the  sante  name,  sometimes 
called  Astyages.e  Kingof  the  Modes.  On  the  reverses  of 
these  Coins,  which  are  of  gxild,  several  rude  indenta* 
tions  appear,  without  an  apprctach  to  any  regular  form ; 
the  Coins  arc  generally  of  an  oval  shape,  and  bear  for 
their  type  an  Archer,  attired  in  the  Persian  costume,  and 
holding  in  his  hand  a Imw  : the  scarcity  of  these  pieces, 
w hich  at  one  perimi  must  have  alHuinded,  was  caused  by 
their  being  recoinwl  by  su«:ee<ling  Ihrinces.  ThcsyralHd 
of  the  Archer  gave  rise  to  a Ao«  moi,  related  by  l*lularch 
in  his  Life  of  J^rnlam ; when  that  Prince  was  forced 
to  retire  from  an  invasion  of  Persia  by  the  largesses 
which  .\iiaxerxes  distributed  among  the  enemies  of 
Sparta,  the  Spartan*  spread  a refmrt  that  he  w o.*  defeuted 
by  thirty  thousand  archers.  II.  The  second  class  com- 
prises a considerabir  number  of  Coins,  but  they  lose 
much  of  their  interest  from  the  great  uncertainty  which 
exists  a.s  to  their  date  ; they  are  found  in  all  the 
metals,  and  claf«i  with  llie  Persian,  the  greater  number 
of  their  devices  being  characteristic  in  that  nation; 
os,  however,  several  of  them  b«ir  the  type  of  a vessel, 
and  arc  moreover  inscribed  with  Phaniician  characters, 
there  are  ground.*  for  bejieviiig  them  to  have  been 
struck  by  Phccnician  Cities  dejiendent  on  I*ersia.  From 
our  present  imperfect  knowledge  of  this  class  of  Coins, 
and  the  pro«;>ect  that  ere  long  this  uncertainty  will,  in 
some  measure,  be  removed,  (tor  they  arc  now  engaging 


the  attention  of  some  learned  antiquarie.*,)  we  shall  CouiA  ut 
not  hazard  any  further  ttinjectures  on  them,  but  proceed 
to  the  third  division.  III.  The  race  of  Princes denomi-  ^ 

noted  $9a.Asanidw,  came  into  possew«i«n  of  Ihkfthia  a.  d. 

2S6.  That  Kingdom  was  not  entirely  destroyed  until 
the  .\ge  of  Mohamnwd,  but  the  Coins  do  not  extend 
later  than  the  I Vtli  century ; these  are  nearly  all  of 
silver,  and  materially  differ  in  their  diaracler  from  anv  of 
the  preceding;  the  relief  of  the  object  » incomidermble, 
and  the  Coins  are  extremely  thin ; they  powess,  how- 
ever, a correspimdeiit  increa.se  in  their  diameter.  Tlic 
Legends  ore  iiiH-rilied  in  the  Persian  Tongue,  and  the 
portraits  of  the  Princes  are  rendered  curious  by  the 
aingiilarity  of  the  eimlume,  which  is  depicted  with 
great  care.  The  symbols  ot*  the  reverses  are  of  two 
kinds;  the  first  consists  simply  of  an  AUar  burning, 

(liearing  an  allusion  to  the  invisible  Deity  of  the  Per- 
sians,) there  being  at  that  period  no  Temples,  but  only 
an  altar  kept  constantly  buniitig  in  the  open  air  : this 
worship  afierwanis  de<‘!ined  into  that  of  the  Sun  and 
Fire.  The  second  device  was  also  an  altar.on  one  side 
of  which  appiears  the  .Monarch,  and  on  Uie  otiier  the 
Chief  of  the  -Mugi.  The  finm  Coins  of  the  series  were 
struck  when  the  Kiiigrlom  was  in  its  greatest  p<mer,  and 
are  remarkable  for  their  neatness  ami  high  finishing ; 
but  after  the  lapse  of  a century  or  more  they  greatly 
decline  in  cxmilion. 

Jurfif//.— The  Hebrew  Coins  were  struck  under 
the  dominion  of  the  Family  of  the  Macewbee*,  and 
chiefly  in  the  time  of  Simon,  High  Priest,  IhO  b.  c. 

They  are  nearly  all  of  c<>p;>er,  and  invariably  rude 
in  tlieir  execution  The  Legends  are  inscribed  in 
Samaritan  characters,  and  the  nymboU  all  of  which 
are  charBcteristic  of  the  Nation,  pixseM  some  variety ; p|«tc  II 
thus  wc  have  sprigs  of  plants,  sup(Mised  to  represent  Fig. 
Aaron's  rod.  Temples,  sacramental  cups,  censers,  and 
tabernatrles.  Palm-branches  and  vine-leaves  form  also 
common  devices. 

Phtsnicia. — Distingiiishetl  as  were  the  Phaniicians 
at  nn  early  period  for  their  commerce,  they  do  not 
up|)ear  to  have  insiiiuied  a Coinage  prior  to  the  Age  of 
Alexander  the  Great;  weight  lieing  employed  in  lieu  of 
it  among  them  as  well  as  the  Carthaginians.  The  Coins 
of  the  (ireck  Cities  in  Phauiicia  are  not  comprehended 
in  this  class,  which  comprises  only  those  either  without 
Ix'geiKis  or  bearing  Plnriiician  characters.  Among  the 
devices  we  may  notice  the  tnrrctlcd  head  of  Cybcle,  and 
figures  of  .\starte,  the  Sidonian  Gmidess;  the  most 
common  reverse  is  a vessel,  as  the  emblem  of  commerce ; 
palm-trees (0o(Vuu>t)  are  also  common,  indeed  they  wen.* 
so  abundant  in  Phcxrnicia  as,  according  to  sonic  writers, 
to  have  given  iiiuiie  to  the  Country,  The  greater  number 
of  the  alMjve  Coins  have  been  referred  to  the  Cities  Tyre 
and  SUlon. 

T^umidia  and  MaurUania, — Juba  I.  was  King  of 
both  Countries,  he  esj>ou.«cd  the  cause  of  Pompey,  and 
being  defeated,  put  a period  to  hb  exifttence  ; his  son 
Juba  II.  WO.S  educated  at  the  Court  of  Augustus,  and 
received  from  that  Emperor  the  territory  of  Numidia. 

The  series  of  Coins  commences  with  Juba  I.,  of  whom 
they  are  mimertms  in  silver,  but  little  variety  prevails 
in  the  devices,  a Temple  forming  the  common  reverse. 

Many  copper  Coins  likewise  are  ascribed  to  this  Prince, 
but  they  are  unaccompanied  by  his  portrait.  The  sym- 
bols on  the  Coins  of  Julia  II.  are  sometimes  Rtiman 
and  sometimes  Numidian;  among  the  former  w e may 
notice  curule<haira,  cornticopiie,  and  the  sign  Capri- 
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N'unii-  comii«,  taken  from  CoiiiH  «f  his  protrdor  Au^istus. 
The  Numidinn  H\mbol»  are  the  linn,  dephaiil,  and 
palm-tree,  which  are  nil  Touml  on  the  ('oin>i  of  that 
Prince.  Juba  II.  o^pouied  nn  Egyptian  Princea-s,  Cleo- 
patra, of  whom  likewise  there  are  C’oiiia,  bearing;  for 
their  Upe»  the  sistrum  and  lotii.<  plant. 

CarVAflgr.  — The  Piinic  C'oins  arc  frequently  con- 
fimnded  with  the  Phamician ; they  were  probably 
Rlnick  at  the  lime  of  the  1st  Punic  War.  during  which 
the  Nntion  had  attainetl  its  greatest  power,  llic  Car- 
thaginians trafficked  tor  many  Ages  in  gold  and  silver, 
but  thev  do  not  appear  to  have  instituted  a Coinage  prior 
to  the  at>o%c  pcriml;  indeed,  it  U uncerUiin  whether  a 
Mint  wn.s  ever  established  at  Carthage,  and  whether  the 
money  may  not  have  Iweii  the  protlnce  of  her  Colonics. 
Many  cd' these  were  planted  on  the  coasts  of  Spain  and 
Sicily;  a few  of  the  Coins  struck  In  the  la-st-nanied 
Island  are  descr\ed!y  admired  for  the  beauty  of  their 
workmanship,  Iml  they  were  the  fabrication  of  Gicek 
artists.  The  Legends,  w hen  they  appear,  are  In  Phos 
nician  characters,  and  the  tyiivs  of  the  reverses  uMially 
three  in  numlier;  the  moat  cumnMin  is  a horse,  of 
which  a head  only  in  sometimes  represenlod,  at  other 
times  the  forepart  of  the  attimnl,  but  more  frequently 
the  entire  figure:  the  tv{>e  in  said  to  ha\e  originated 
from  a traditiim  that  a horse's  head  wan  diacuvered  in 
digging  the  foundations  of  the  City.  A |)alui-tree  is 
another  very  common  derice,  and  is  nMist  frequently  in* 
troduced  in  connection  with  ilic  preceding;  the  tree 
was  common  to  ihe  rivers  of  Northern  Africa,  and  may, 
in  the  present  instance,  have  served  (o  denote  that  the 
Carthaginians  were  of  l^mnidati  extraction.  I.^ily, 
we  may  notice  the  lion,  a synilx>l  common  to  Numi- 
dia ; the  tyj>es  on  the  obverses  of  those  struck  in  Sicily 
eonsisu'd  of  heads  of  Ceres,  tlie  chief  Uuildeas  of  the 
Island. 

This  Country  wa.s  divided  by  the  Uomiuis 
into  Rrotica,  Tarraconensis,  and  Lusitania,  the  present 
Portugal ; Ba^tiea  wa.s  peopled  long  before  the  rest, 
being  advantageously  situaU'd  lor  commerce.  The  Colo- 
nies  tifsl  planted  here  were  by  the  Phccnician?,  and  of 
these  Gadcs,  now  Cedix,  was  the  most  considerable ; the 
Greeks  next  estahlished  themselves  on  the  cua.st,  but 
none  of  their  Colonies  rose  to  eminence : the  Cartha- 
giniami  succeeded  to  the  Greeks,  planting  Carthago- 
Nova,  the  present  Carthagciia,  and  numerous  other 
Colonies.  The  Coins,  as  we  should  expect,  jiartake  of 
Ihc  character  of  those  of  the  several  Nations  by  whom 
the  Country  was  inhabite<l,  and  appear  inscrilH.*d  with 
Phmntdnn,  Greek,  and  Roman  I^egends;  a few  aliw 
are  to  lie  met  with  l>earing  Celtic  characters,  being 
atnick  by  a Tribe  who  settled  in  the  interior  of  Uie 
Peninsula  near  the  Iberus,  and  were  thence  denominated 
Cdtiberi.  The  symbols  common  to  Coins  of  these  Cities, 
consist  of  a horse,  from  that  animal  abounding  in  the 
Country  ; curs  of  barley,  emblematical  of  the  fertility  of 
the  soil;  (the  Soulh-Ea*tern  portion;)  an  olive-branch, 
as  olives  were  cultivated  there  in  great  abundance; 
and  lastly,  fish,  appearing  on  Coins  of  the  seaport 
towns.  A few  heads,  likewise,  appear  on  the  Coins  of 
Olica  removed  from  the  coast,  and  are  chiefly  those  of 
Barbaric  Chiefe  and  of  Hercules;  that  Deity  was  espe- 
cially honoured  in  Spain,  it  betrq;  the  Country  reported 
to  have  been  travers^  by  the  Hero,  and  that  in  which 
one  of  his  Columns  wa.s  planted. 

GauL — The  early  Coins  of  this  region  are  scarcely 
worthy  of  notice,  indeed,  little  intercourse  subsisted 


between  it  and  the  Southern  Countries,  prior  to  its  Couwnf 
reduction  by  Julius  Cn-Mir.  Thm  Cuuniry  became 
known  to  the  Greeks  by  the i‘?>tablishment  of  the  Colony  ^ NiUaw. 
Ma<wiUa,  (now  Marseilles.)  which  also  gave  rise  to  ihe 
fonnation  of  numerous  Greek  iK'ttlementH  along  the 
coast;  iheC'oiusoftheseC'itieseanscarcelylM'arthe  name 
of  Gallic,  and  have,  in  co»se(|ueiiee.  been  classed  with 
those  of  Greece.  Gold,  it  would  appear,  was  found  in 
great  abundance  in  many  parts  of  the  Country,  and 
formed  n chief  article  of  commerce;  the  early  Cuius, 
struck  about  half  a (^ntury  or  more  lH*fore  the  Chris- 
tian Era,  are  common  in  this  metal,  lieing  in  api^ear- 
ance  rude  liim(>s  of  gold,  with  types  of  such  Burbarian 
workmanship  a.s  to  lie  frequently  unintelligible.  The 
devices  consist  of  heads  of  Chiefs,  with  their  names 
inscrilied  in  Uumun  churacterM;  und  ol  horscmciqor 
simply  a horse  rtmniiig:  the  Gauls  were  noted  for 
their  skill  in  trainiiig  these  animals,  which,  moreover, 
abounded  In  the  Country. 

Bri/oin.— Julius  Cesar,  in  his  Commrn/unVa,  when 
noticing  the  manners  and  ciisUnns  of  the  inhabitants  of 
Britain,  lia.s  stated,  that  they  made  use  of  inin  rings  of  a 
prescribed  weight  for  money,  and  that  copper  wu.scuined 
as  a stqwrior  metal:*  their  knowledge  of  the  Art  was 
probably  derived  from  their  intercourse  with  the 
Northern  coasts  of  Gaul,  as  we  find  the  Coins  uf  buiU 
Countries  frequently  resemble  eacli  other.  The  lir>*l 
stamping  of  money  in  our  Island  Is  coujectured  to 
have  taken  place  ai  a period  Mulise<pieu(  to  the  second 
invasion  of  Julius  Csessir;!  and  we  ufierwards  meet 
will)  the  (’oins  of  a few  (ienenUs,  to  wrhich  succeed  tbuM.* 
of  Cunobetin.  On  the  Coins  of  that  Prince  much  has 
lieen  said  and  written  ; we  do  not,  howrever,  purpose  ca- 
tering upon  the  discussion,  even  if  our  limits  i>erinittctl, 
since  litUe  information  of  a satisfactory'  nature  b to  be 
gainerl.  Omobelin  reigned  over  a considerable  extent 
of  country  lying  to  the  North  of  the  Tlianx's,  and  inha- 
bited by  tlie  Trinoi>ante$i  two  Cities  are  slated  as 
having  l>ecn  the  Capitals  of  his  vast  Kingdom,  Veru- 
lam.  (St.  .Alban's,)  the  must  aiidcnt,  and  Cainuludu- 
nuu).  (Colchester.)  The  reign  of  Cuuobcliu  extended 
to  the  Age  of  Caligula,  His  Ccnds  abound  in  all  the 
metals,  and  are  so  diveisified  In  their  general  character 
and  types  that  they  c:ui  with  difficulty  Oe  ascribed  to  tnv 
reign  of  a single  Prince.  The  |iortrait.s  tin  the  ol>* 
verses  differ  materiaily  from  each  other,  and  many  of 
the  devices  are  obviously  taken  from  Uomrtn  C-oins. 

The  ancient  Coinage  of  Britain  terminated  with  Utb 
Priucc,  fur  in  the  reign  of  Claudius,  the  Island  was 
brought  under  complete  subjecUori,  and  an  edict  passed, 
unlaiiiing  that  all  the  Coins  struck  in  it  should  be  im- 
pressed witJi  the  effigy,  name.  &C,  of  the  Emperor; 
whereupon  Roinaii  Mints  were  established  in  the  chief 
Cities,  and  the  Coins  were  numliered  among  Uiosc  uf 
tlie  Empire.  A horse  and  ears  of  barley  form  the  most  p},it*  II, 
common  devices  on  Uie  Coins  of  Cunubelin,  and  for  ilie  G* 
I.<egeii(Ls  besides  the  name  of  the  Prince,  we  meet  with 
the  characters  \'EU  and  CAMU,  being  the  commence- 
ment of  the  names  of  the  ancient  Cilii^  above  specified. 


• lie  Brfla  Ooffice,  v.  12. 

f /linuU*  o/  lie  Cotmi^  a/  Bnltum,  J^e. 
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PART  II.— Modcun  Coins. 
Sect  I. — Characier  of  Modtrn  Coins. 


Coiti'4  are  rcnclcrt*d  inlere^ting  chiefl)  from  their  de- 
vices, ftiul,  ill  |»n»jMiriii»!i  as  these  arc  so  will 

thev  prove  valuable  doc-iiments  to  the  (lisiorian  ; the  Le- 
f^nds  nevldcsenc  iiotioe,  and  we  then  pn>c»*ed  to  exa- 
mine their  fabric,  pn.»jK»rtionat<  value.  &e.  First,  then, 
as  ri'irtirds  the  symbols;  these  we  have  shown  are  of 
excecUiiii?  preat  variety  both  on  the  Grecian  and 
Roman  C oins ; our  limits  liave  only  admitted  of  a sclec- 
lioii  from  omonp  them,  but  there  are  many  others 
equally  worthy  attention.  They  afford  a ccmsiderable 
insitfhl  into  the  Heathen  Mytholopy,  portrayiiip  the 
Deities  chiefly  worshipped  Uirouphout  the  Grecian 
Slates,  and  Uie  perMinifications  in  use  with  the  Romans; 
they,  also,  not  unfreqvienlly,  actjuainl  us  with  tin*  inan- 
neis  and  nisloms  of  the  Nations  to  which  lliey  l>elonp; 
the  costume  is  caixfully  depicted,  and  a numerous  and 
Symholson  very  complete  scries  of  p«»rtraits  isprescrv'cd.  If  we  now 
the  I’ciiiw  of  attention  to  Moslem  Coins,  the  devices  afhveil 

*Vtfti*"*^*  them,  from  the  extinction  of  tlie  Western  Empire 
until  the  Xlllh  century,  will  be  found  to  consist  in 
little  more  than  a cross ; a device,  H n true,  diversifud 
and  ornamented  aAcr  every  ptsM»ible  manner,  hut  from 
whicli  no  characteristic  information  can  be  acquired  : 
it  was  a type  adopted  by  the  Kaslem  Emperors  on 
their  Coins  to  denote  their  convcrsUiii  to  ChrisUanity, 
and  afterwards  used  for  a similar  purp<*^  by  the 
Gutliic  Sovereigns.  The  Arnw  of  a Country  were  intro- 
duced in  conjunction  with  the  crow*  in  the  Xllth  cen- 
tury, when  the  latter  symbol  gradually  fell  into  disuse ; 
and  the  remaining  devices,  which  from  time  to  time 
appear,  are,  with  but  few  exceptions,  little  connected 
with  the  varying  History  of  Nations.  The  brevity 
and  compreheasiveness  of  the  Legends  on  Andcnl 
Coins  is  well  deserving  of  attention ; no  more  words 
being  introduced  than  are  absolutely  requisite  to  con- 
vey the  intended  meaning,  while  we  are  frequently 
surprised  to  ftnd  how  much  information  is  embodied  in 
the  few  characters  employed  : dilfusene«s,  on  the  other 
hand,  is  a leading  defect  with  Modem  Meilal;*,  if  not 
vrith Coins;  aconfusionoftenexisting between  tlie Legend 
and  the  device,  and  a multitude  of  characters  being  em- 
ployed to  express  a thought  comparatively  trifling.  The 
Legtsdi.  Ix’gends  on  the  Coins  of  the  Middle  Ages  arc  distin- 
guished by  Uie  insertion  of  the  names  of  the  Mint-masters 
in  connection  with  those  of  the  Cities  in  w hkh  the  Mints 
were  established ; for  it  will  be  proper  to  observe  that  all 
the  towns  of  note,  throughout  the  Euro])ean  Kingdoms, 
had  their  rcs;>cclivc  Mints;  (in  England  they  existed  to 
the  number  of  fifty  or  more ;)  over  each  of  these  a Mint- 
master  or  fiuperiiiicndent  was  appointed,  who  being  re- 
tpoavihle  for  the  purity  of  the  metal,  Ac.,  was  under 
the  necesfiity  of  inserting  his  name  in  the  Legend. 

In  this  division  of  our  subject,  wc  shall  no  longer 
take  into  consideration  the  proportionate  value  of  Uie 
Coins;  (those  of  our  own  Country  excepted  :)  indeed, 
any  attempt  of  the.  kind  would  be  attended  with  con- 
siderable labour,  and  all  interest  would  be  destroyed,  from 
the  impracticability  of  tracing  the  various  changes  they 
underwent  Throughout  the  Middle  Ages  the  silver 
Penny  was  the  only  C'oin  of  importance,  being  struck 
UeUUeiD-- upon  the  model  of  the  Roman  Dmarius  ; very  lilUe 
fJojwl.  gold  was  employed  in  the  mintage,  and  the  introduc- 
tion of  copper  is  of  extremely  recent  date. 


The  fabric  of  Modern  Coins  is  as  little  deserving  of  Modem 
notice  as  the  other  qualities  wc  have  named  respcx'tiiig  Coins  jw 
them;  and,  omitting  thoae  of  the  last  few  centuries, 
they  must  be  acknowledged  to  be  greatly  inferior  in  . 
their  wiii'^ujaiiship  to  the  Cains  of  the  two  great  repo- 
sitories of  ancient  Art,  (ireece  ami  Rtmie. 

PtirtrailR  appearori  Mi»Hern  as  well  as  AncienlCoins;  Wnrlnnan- 
hut  such  wo-s  the  slate  to  which  the  Arts  were  reduced 
in  the  Dark  Ages,  that  frequently  no  discrimination  «f 
character  is  apparent  in  tlie  represetitatioiis  of  the  Agn. 
Princes  handed  down  to  us.  The  relief  of  the  Coins  is 
also  inconsiderable,  and  the  pieces  are  extremely  thin; 
a {leeuliurity  hy  no  means  »HiiH.M4ucnt  on  the  practice 
of  employment  of  the  hammer  to  obtain  (he  impression, 
since  a similar  method  was  adopted  by  ilie  Greeks  and 
Romans,  w hile  their  C’oins  are  of  <{uite  an  opposite 
character.  Tlie  preceding  remark.s  relale  chiefly  to 
i'oins  struck  prior  to  the  \ATh  rtmtiiry. 

The  Coins  of  the  modern  Asiatic  Kingdoms  are  nu-  Mmfeni 
merims.  but  as  they  materially  dilfer  Irian  tht>s«  of  Cuan*  wf 
Kiinqie.  we  think  it  desirable  lo  consider  them  apart ; 
they  will,  in  consequence,  cUwe  the  present  section. 

It  is  dilhcult,  if  iMrt  impossible,  to  fix  iqmn  any  pre- 
cine  era  as  forming  (he  boundary  of  Ancient  and  Modern 
History ; one  jieriixl  there  must  be  in  which  the  events 
will  seem  equally  entitled  in  fall  under  either  division. 
l)f  tlic  several  e^mchs  named  by  Historians  as  lertni-  Knua»> 
naiing  iheomials  of  (he  Ancient  World,  there  are  two  sigaod  fee 
more  esfwciaily  deserving  attention — (he  extinction  of 
the  Western  Empire  476  a.  d.,  and  the  Age  of  Charle- 
magne,  crowned  Empe-rur  of  Rome  fiOO  a.  d.  W^e  Coma. 
inerefiire  purpose,  in  the  first  place,  lo  take  a .short 
survey  of  the  Coinage  of  the  Euroyvean  Countries  from 
the  Vth  century  of  the  Christian  Era  to  (he  death  of 
Charlemagne. 

S^in. — The  Coins  commence  in  this  Country  with 
Liuvn,  IVince  of  the  Vhiiguths,  a.  d.  h76,  and  art  nearly 
complete  of  his  sucrcavors,  down  to  Rodcric  the  Great, 
when  the  Gothic  Monarchy  became  extinct  in  Spain. 

These  Coins  are  chiefly  in  gold,  and  are  found  of  two 
sixes,  being  struck  u;K>n  the  model  of  Uie  Trienles  and 
^emutrt  of  the  Lower  Empire.  The  symbols  consist 
of  the  hearls  of  the  Princes,  executed  tn  a most  wretched 
style,  and  a variety  of  crosses;  the  latter  device  waa 
taken  from  the  Coins  of  the  Lower  Empire,  and  affixed 
in  order  to  denote  the  conversion  of  the  Princes  to 
Christianity : in  a few  instances,  portraits  appear  on 
both  sides  of  the  f'oins.  The  charaeteni  on  the  Coins 
struck  ill  the  Dark  Ages,  and  especially  at  this  early 
{leriod.  are  so  niishapen,  differ  In  many  instances  so 
materially  from  the  present  mode  of  representation, 
and  are  so  erroneously  placed,  that  the  inspection  of  a 
considentble  number  is  requisite  liefore  the  I^egends  can 
be  deciphered  with  facility.  The  reverses  bearing  the 
crosses  above  alluded  to,  have  for  their  Legends  the 
name.4  of  the  Cities  In  which  they  were  struck,  followed 
generally  by  (he  word  PIVS;  on  epithet  applied  in 
common  to  (he  Byzantine  Emperors,  and  in  this  instance 
to  be  regarded  as  a ennUnuation  of  Uie  Legend  on  the 
obverse.  The  Cities  whose  names  appear  arc  Ispali, 

(Seville,)  Emerita,  (Merida,)  Corduba,  (Cordova,)  C»- 
sarea  Augusta,  (Saragossa,)  Toledo,  and  a few  others 
in  Andalusia  and  the  Southern  districts. 

prance. — The  first  series  is  that  of  the  Merovingian 
Kings,  and  commences  with  Clovis  4fl0  a.  d.  ; this  race 
became  extinct  with  Pepin,  the  grandfather  <if  Charle- 
magne. These  Coins  are  of  gold,  they  were  struck 
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upon  the  model  of  the  Roman  Coins,  and  in  many 
niarin.  respects  resemble  the  preceding.  The  title  Uominu-t 
Nostfr,  expressed  by  the  initials  D.  X.,  is  frequently 
prefixed  to  the  iian»«  of  these  Princes,  as  upon  Ho- 
man Coins;  a globe  is  also  commonly  annex^  to  the 
crow  on  the  reverse,  ami  enclosed  within  a drcle. 
AiiKMig  the  chief  towns,  the  names  of  which  are  iii- 
scribetl  in  the  Lc|»end»,  we  may  notice  Piurisiis,  (Paris,) 
Aurelian,  (Orleans,)  Colottia,  (Cologne,)  &c.  ; they  ate 
nsiittlly  preceded  by  the  characters  CIV,  abhrevlntcsl  for 
Civitaa. 

7<a/y,-»The  Coins  of  this  Counfr)*  which  \vc  last  de* 
acribed,  were  the  series  of  Rm|.M’rors  chising  with  the 
deposition  of  Romulus  Augnstulus  by  the  lleruU,  475 
A.  D.  The  OstrgoollLs  shortly  afier  aupiirctl  the  domi* 
nion  of  Italy;  their  Coins  are  preserves!  down  toTeias, 
who  was  vompiished  by  Justinian,  but  they  are  of  in- 
different workmanship,  and  in  many  res)>ects  resemble 
tbe  Coins  of  the  late  Emperors.  <.)n  <n»e  of  the  sides, 
the  name  of  the  Prince,  expressed  by  a motM*grom  or  at 
fui!  length,  is  invrtetl,  and  enclosed  by  a laurel  wreath ; 
the  other  sitle  Itears  a portrait  of  the  reigning  Km;  crur 
at  CoRstantiiiople,  to  whom  allegiance  was  ackimw- 
Icdged.  Upon  Italy  being  again  aimcxed  to  the  Empire, 
Viceroys  were  up|>ointcd  by  the  Eastern  Empemrs,  who 
fixed  their  scat  at  Ravenna,  and  issued  Coins;  they 
have,  however,  nothing  remarkable  to  disUnguisb  them. 
The  Country  aflerwards  fell  under  the  power  of  die 
Lombards,  and  notwithstanding  they  maintained  pos- 
session of  it  for  nearly  two  centuries,  no  Coins  of  tiicir 
Monarchs  appear,  thuse  of  tbe  Ea.siern  Empire  probably 
sufficing. 

Britain. — Roman  Coins  were  current  in  our  Island 
until  the  arrival  of  the  Saxons  and  the  formation  of  the 
Heptarchy:  of  the  seven  Kingdoms  of  which  it  was 
constituted,  the  Coins  of  five  remain ; namely,  Kent, 
East  Anglia,  West  Saxony,  or  W'esaex,  Mercia,  and 
Northumbria.  Tlic  Archbishops  of  York  and  Canter- 
bury. likewise,  exercised  the  privilege  of  Coining,  and 
many  of  their  pieces  remain.  The  early  Saxon  Coins 
were  the  Setatia  and  i^yctz ; this  last  was  of  capper, 
very  small  in  size,  and  ita  circulation  confined  to  the 
Kingtlom  of  Northumbria.  The  following  is  the  order 
of  the  Kingdoms,  and  the  names  of  the  Princes  with 
whom  the  Coins  commence.  Kent  with  Ethelbert,  561 
A.  D. ; Xortliumbria,  Ecgfrith,  670  a.  d.  ; East  Angles, 
Beonna,  690  a.  d.  ; Mercia,  Eadlmld,  716  a.  o. ; and 
West  Saxony,  or  Wessex,  Beorhtric,  7.')4  a.  d.  The 
Bctatta  were  the  earliest  productions  of  the  Mint,  and 
are  distinguished  fixMii  the  Penny  by  their  lieing  of  in- 
ferior weight  ami  dimensions.  They  were  struck  in 
the  Pagan  times,  the  crosses  seldom  appearing ; birds 
formed  the  common  symbols ; wc  meet  also  with  re- 
prcseiitations  of  Romulus  and  Remus,  and  sundry 
marks,  probably  designed  for  Icilers.  Portraits  of  the 
Monarchs  were  sulisequcntly  introduced,  when  tJic  de- 
vice of  the  cross  also  ap|>eani  on  the  reverses.  The 
Sty(M  arc  remarkable  for  being  the  only  copper  Coins 
struck  in  England  before  the  reign  of  Elizabeth ; (hey 
bear  the  type  of  a cross,  contained  within  n circle,  and 
the  names  of  the  Princes,  Mint-masters,  and  chief 
Cities.  Saxon  Pennies  appeared  in  the  Kingdom  of 
Kent  750  a.  o.,  and  are  found  of  nearly  all  (he  Princes 
from  that  period;  they  offer  a great  variety  in  (heir 
types,  the  diversity  Iwing  occaotoncil  cbictly  by  the 
manner  in  which  the  characters  are  dis]fi)scd ; they  arc 
sometimes  disposed  in  two  or  three  rows,  sejarat^  by 


transverse  lines;  at  other  times  they  fall  within  (he  Modem 
compjirtments  umtle  by  the  cruse,  and  the  variety  of.®"'®!'*"* 
forms  usKUined  by  this  type  are  not  without  some  . _ ^ 

degree  of  elegance.  The  title  REX  Is  annexed  to  the 
names  of  the  IViiiccs,  and  in  the  instances  of  Egbert, 
and  a few  other  Kings,  SAXON  VM  is  addcil ; the 
mimes  of  the  Mint-masters  arc  commonly  suc'ceisled 
by  those  of  the  towns  in  which  the  pieces  were  struck: 
the  must  cxmsiderable  of  which,  at  that  perksl,  were 
Canterbury,  York,  Durliam,  Bristol,  Dover,  and  Lei- 
cester. 

The  whole  of  the  North-Eastern  parts  rX  Europe 
were  then  jiossesscd  by  wandering  Tribes  of  Barba- 
rians; the  Coins  of  the  Eastern  Empire  differ  from  Coiniof 
the  Roman  Coins  last  mentioned  only  in  their  inferior 
workmansliip,  and  in  the  poverty  of  the  devices.  A 
considerable  number  of  these  are  of  gold,  (hat  met.^il 
being  common  at  ('niistaminople  at  the  decline  vf  the 
Empire;  a very  complete  seri«i  erf  Coins  of  the  Empe- 
rors may  indeed  lie  liirmed  in  this  metal,  while  (hat  in 
silver  and  copper  is  frcipicntly  defective. 

Having  taken  this  hasty  sketch  of  Modem  Coins 
down  to  the  Age  of  Charlemagne,  wc  shall  proceed  in 
the  same  order  with  the  remaining  series. 

To  the  series  of  Coins  of  the  Gothic  Princes  Mwleta 
succeed  those  of  iJie  Arabians  or  Saracens,  who  pos- t'lin*  from 
sessed  theinselvcs  of  all  the  jKiw  crfiil  Cities  in  the  South, 
and  after  a short  lime  fixed  their  seat  of  Empire  at 
Cordova  : their  Coin.s  will  l>e  noticed  with  those  of  the 
Asiatic  Princes.  At  the  close  of  the  Xth  centurv’  tire 
Caliphat  was  split  into  a number  of  independent  States, 
us  Toledo,  Seville,  Murcia,  Saragossa,  &c.,  at  which 
time  the  Coins  of  the  Christian  States,  which  gmdually 
rose  into  power,  commence.  No  Work  having  been 
published  on  the  modern  Spanish  Coins,  wc  are  unable 
to  offer  any  account  of  them. 

Frortry.— The  French  Monarchy  is  distinguished  by 
three  races  of  Princes  : the  first  of  these  was  the  Mero- 
vingian, extending  to  Pepin,  the  Coins  of  which  have 
been  already  described;  to  this  succeeds  the  race  of  the 
Carlovingian  Kings,  so  named  from  the  EmperorChar- 
lemagne.  Coins  of  this  race  are  to  be  found  struck  in 
all  the  (.  itica  of  importance  throughout  France,  and 
strongly  evince  tlie  state  of  barbarism  which  prevailed  : 
the  Kingdom  hud  rapidly  declined  since  the  time  of 
Clovis,  it  ruse  into  power  with  CTlarlemagne,  but  foil  to  Coins  of 
pieces  under  hw  weak  posterity.  Portraits  seldom,  if  Chsito. 
ever,  appear  on  this  scries,  which  consists  chiefly  of 
silver  Pennies ; and  in  rudeness  of  fobric  they  exceed 
all  other  Coins  of  the  same  period.  The  names  of  the 
first  two  Princes  ooaipy  one  side  of  their  Coins,  in  eepa- 
rate  lines,  ami  in  characten)  of  (he  rudest  class;  the 
field  of  the  reverse  is  occupied  by  the  initials  R.  F.  (Rrs 
Franconim.)  Cuns  of  Charlemagne  also  occur,  struck 
at  Rome,  and  superior  in  fiibric  to  the  above ; the  letters 
contained  in  (be  name  of  the  City  are  placed  at  each  ex- 
tremity of  a cross  in  the  field  of  the  Coin,  and  encircled 
by  the  Legend  CAROLVS  IP:  the  monogram  expresses 
the  title  Imp-ralor. 

At  the  close  d’ the  Xth  century,  Hugh  Capet  seized 
upon  the  crown,  and  commenced  the  third,  or  Capetian 
race.  The  Coins  are  now  of  improved  execution,  but 
from  the  sameness  and  poverty  of  the  devices  for  some 
centuries,  they  merit  little  attention.  The  types  con- 
risl  almost  solely  of  crosses,  and  the  badge  of  France, 
the  flcur-<ie-iis ; this  Inst  device  sometimes  occupies  the 
entire  field ; it  is  also  commonly  affixed  to  each  of  the 
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y-jmif-  extremhieii  of  ciws.  ami  inirodwctnl  upon  every  pos- 
ra*iic*-  Bible  occtision.  In  llie  curly  part  of  the  Xllllh  century, 
the  (7ro«,  or  (ireat-piecc.  (wheiw  our  frroa/,)  into 
circulation,  and  vrns  m tiumrtl  from  its  Kixe  when  com< 
pared  wiih  the  Penny  ; st»on  after,  pwrees  of  several  dc- 
numimuion.s  were  issued,  os  the  Liant,  Maille,  OboU, 
Dlanr,  Tfslon,  he. ; aral  about  k d.  1300,  i'oins  of  (fold 
were  !>tnick,  appeartns’  in  the  form  of  the  Florin.  The 
^Id  Coins  are  very  numerous;  those  of  fre<|ucnt  occur- 
rcr»ce  are  the  Cham,  Lion^  and  Km  d la  Couronne: 
each  of  them  was  name«l  after  the  devices  it  laire. 
Our  limits  will  not  )>ermil  uh  to  notice  at  p'eater 
leiiiTili  the  Coina^*  of  this  Nation,  as  we  are  aiivious  to 
reserve  us  much  s|>uce  as  i>ossibie  fur  that  of  our  own 
Country. 

Germany.— The  Coinaj^'  of  thin  Country  consists  of 
that  of  many  inde^wiideut  States,  and  commenced  MK>n 
after  the  AtfC  of  f'liarlemapic ; no  Work  of  which  we 
are  aware  has  ns  yet  appeared  u{xm  the  subject.  Tlie 
series  of  the  Kmi>crors  is  believed  to  be  conifdcte,  and 
the  Coins  of  the  powerful  Cities  seated  on  the  Uhinc  are 
very  numerous. 

/ta/y.— Wc  shall  lake  in  their  onler  the  Coins  of 
cadi  jrreat  diviidon  of  Italy,  viz.  Lombanly,  the  States 
of  the  Church,  and  Naples,  in  each  of  which  they  loti;' 
consisted  only  of  silver  Pennies,  bcariiur  the  (yjie  of  a 
cross.  Amoncr  the  indc{)cudenl  Lombard  Cities  of 
wliich  Coins  are  prvscned,  we  may  mciiliori  Milan, 
Mantua.  Pavia,  Venice,  Lucca,  Florence,  and  Genoa. 
Witlioul  dwelling  u|Kin  each  separately,  wc  shall  briclly 
remark  on  their  g;cncral  character;  the  StiUcs  which 
struck  Coins  soon  after  the  Age  of  (’harlemagne,  in- 
scribed them  with  the  names  of  the  Kmperor  of  the 
West  on  the  reverse,  to  whom  nominally  they  owed 
allegiance  ; the  name  of  the  City  apjieorN  crosi>ing  the 
field  of  the  Coin.  The  device*  differ  from  those  on 
llie  other  Euro|»eon  Coins,  by  representations  of  the 
Looibardy.  Saints;  thus  wc  have  St.  AmbroK,*  fw  Milan, 

SL  Mark  for  Venice,  and  on  the  Coins  of  Florence  Sl 
John  the  Baptist ; the  Coins  of  tlie  City  of  Mantua,  the 
birth-place  of  Virgil,  lieur  the  name  of  that  Poet  for  the 
Legend.  The  Florins,  so  named  from  being  struck  at 
Florence  in  the  middle  of  the  Xlllth  century,  are  re- 
markable for  being  (he  first  gold  issued  in  Burojie  after 
the  extinction  of  the  W'cHiern  Empire ; (that  of  Fnince 
and  Spain,  during  the  Gothic*  Monarchy,  excvplctl ;) 
they  bear  for  their  device  the  tlower  of  tlie  lily,  and 
were  immediately  imitated  by  other  Kuro|ican  Powers. 
Tlicy  appeared  in  England  in  the  reign  of  Etlward  III. 
SiMtwof  In  the  Papa)  dotnitiions.  Hadrian  I.  was  the  earliest 
tlw  C.Uurth.  who  cditained  leave  froin  Charlemagne  to  coin 

money,  ond  some  of  his  pieces  arc  preserved  ; few 
portraits  arc  foumi  until  n late  period,  the  names  of  the 
Ikipcs  and  of  the  Emperors  of  the  West  oonslitiiliiigthe 
Legends:  they  are  uSio  sometimes  expressed  by  tnotio- 
gmins,  placed  in  the  field  erf*  (he  Coin.  On  one  of  the 
sides  wc  read  for  the  IjCgend  SCS  (Sanctus)  PETIIVS, 
and  the  name  of  the  city  ROM.\  nr  the  word  PIVS  in 
tlie  centre ; the  letters  forming  these  words  arc  plaad 
at  the  extremitie*  of  across,  after  the  manner  noticed 
alwve,  in  the  Coins  of  Charlemagne  struck  at  Romo. 
Such  was  the  character  of  the  i*apal  (Joins  until  the 
close  of  the  XlVlh  century,  when  a great  change 
up\>eam  in  the  devices;  these  consisting  of  figures 
of  the  Popes,  seated,  in  their  robes,  with  the  symbols  of 
the  cross-keys,  surmounted  by  a mitre,  for  the  reverse. 

The  (errituiy  of  Naples  was  posses^,  in  the  Age  of 


Cliarlemagne,  by  the  powerful  I>ukcs  of  Deneu-mum,  Mo«)«rn 
tributary  to  that  Prince;  a few  of  the  Coins  struck  by  Ci^wfrum 
them  are  to  be  met  with  in  CabineU,  but  iliey  possess  Chaiie- 
little  interest.  At  the  clo*»e  of  the  IXth  century,  the  - 
Saracens  fnmi  Africa  rendered  Uiemselvea  inasterH  of 
Sicily  and  Naples,  of  which  they  retained  N*pl«*. 

until  rx{kcUed  by  the  Normans.  The  Normans,  the 
moat  di*<linguislied  of  the  Crusader*,  ctmiiiienced  their 
Mnendgiity  with  Roger  the  Great,  and  in  the  Xlllli 
century.  Inung  di^iKHM^eawd  of  the  C ouiitry,  it  was  an- 
nexed to  the  Empire.  A series  of  (.  uins  exists  of  (he 
Norman  Princes  ; they  arc  of  aip|>cr,  small  in  size,  and 
Ivar  the  names  of  the  IVinces  in  Arabian  characters : 
they  are  found  in  great  numbers,  but  are  generally  un- 
in(ere*ting. 

ffr/teia.— The  Coins  of  Uie  Rrilish  Princes  are  very 
amiplete,  from  the  firnl  chief  Monarch  Kgliert  until 
the  Conquest,  am)  they  nearly  resemble  the  last  Coins 
which  we  noiiceil  of  (his  Country.  During  this  ^leriod. 

Uic  silver  Penny  cuntinuiNl  tbe  Ktle  (uin,  the  the 
ortlinary  type,  and  the  nTmes  iri*  the  Monrieyer>,  ltt 
Mint-ma«ters,  and  of  the  Town*  liirming  the  Legends. 

On  the  CiNiis  of  Alfreti  arc  rude  attempts  at  Ins  jKir-  ^*'*"*‘^ 
Iniil ; the  rcserw^  of  a few  of  them  are  curious  ; those 
which  were  struck  at  London  have  frequently  fur  tbe 
device  a monogram  of  lliul  City.  Under  the  reign  of 
Canute,  the  Mints  were  more  niimcrnus  than  at  any 
former  or  subsequent  period ; his  heod  appeal^  on  the 
obverse  of  his  Coins,cruwncd,  and  eiidosecl  by  a circle, 
omsiituted  of  tour  arches;  the  ftiHowiug  is  the  Legend, 

+ CNVT  REX  ANGLORVM.  The  cross  still 
forms  (he  ly]ie  of  the  reverses,  and  mniic  idea  may  be 
fiirmwlof  the  number  of  modirications  of  w-hkh  it  is  sus- 
ceplilde,  when  we  mention  that  on  tlie  Coins  of  Eiiward 
the  ConfcNMir  only  no  fewer  than  hOO  varieties  occur. 

Denmark,  Sweden,  Huuia,  Ac. — These  Countries, 
luriniiig  the  whole  of  the  Norili'Eastern  part  of  Eun/(>e, 
were  parted  off  in  numerous  Duetiies  long  liefore  and 
after  i'harlemagnc.  Bohemia  and  Pulatu)  also  were 
governed  hj  Dukes  from  the  Xih  century,  and  Coins  of 
both  Cmiiilrieft  remain.  As  few  of  the^e  Nations  are 
disliiiguished  in  History  until  a late  |>eri<xl,  the  Coinage 
i#  generally  of  recent  dale;  it  wm  formed  upon  the 
model  of  that  of  the  other  Eurofieaii  States,  ami  there- 
lure  will  not  need  a particular  account.  Crosaes  were 
sometimes  placed  on  both  sides  of  the  Coins,  and  fro- 
qiieiitly  the  initial  of  the  name  of  the  Prince  oivupii-s 
tile  area  df  the  obvoiwc.  AIkhiI  (lie  Xlllth  century 
the  Arms  of  the  Countries  were  adopted  lur  the  symbols, 
ut  which  time  also  pieces  of  several  dt uuini nations  were 
Slrui.k. 

Et»Jilern  Einpirr. — Cmns  are  presened  of  all  the 
Princes  down  to  the  extinction  the  Empire,  but  to- 
wards its  dure,  the  execution  is  of  the  very  worst  claos. 

Tlie  devices,  as  we  might  suppose,  are  more  varied  io 
this  scries  of  Coins  than  in  that  of  any  other  Country; 
among  tlicni  we  «lwer>c  the  cruas,  fibres  of  Victory, 
representations  of  our  Saviour,  and  of  tbe  Virgin  and 
Child ; the  reverses  arc  fm|ueiitly  occupied  by  luscrip- 
tiims. 

The  most  remarkable  difference  between  Asiatic  and  (Joiai  uf 
Eurofiean  Coins  consists  in  both  the  obverse  and  Asiatic 
reverse  Iwing  occupied  by  characters,  llie  practice  of  Itiogdosaa 
placing  inscriptions  on  the  Coins,  took  its  rise  from  the 
precept  of  Mohammed  forbidding  the  representation  of 
any  living  creature. 

Arabia. — The  Arabian  Caliphs  are  distinguished  into 
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Nomi-v  two  racfs ; the  first  of  these,  the  Ommiades,  succeeded 
die  Persian  Kio|p.  the  Sassanide.  and  fixed  their  seat  nt 
Damascus  ; the  second,  the  Abassidip,  resided  at  Bagdat. 
Tlie  Coins  commence  with  the  third  or  fourth  Prince  of 
the  first  race,  and  are  brem^t  down  to  the  extinction  of 
the  Caliphat ; the  characters  are  in  the  Arabic  Tongue, 
and  the  symbols,  if  the  sentences  may  be  so  termed,  are 
of  three  kinds : the  first,  a pa.ssage  from  Um*  Koran,  de- 
claring the  Unity  of  the  (Jodhead ; the  second  declaring 
the  Divine  mission  of  the  Prophet ; and  the  last,  con- 
sisting of  parts  of  the  two  preceding.  Tliese  sentences 
are  variously  disposed  on  the  ('oins,  but  generally  the 
first  two  occupy  the  area  on  one  of  the  sides,  while 
round,  and  constituting  the  I^^gend,  the  name  of  the 
city  (Damascus  or  Hngdat)  ami  the  year  in  which 
the  piece  wras  struck  are  inserted.  The  other  side  ia 
chiefiy  occupied  by  the  names  and  titles  of  (he  Caliph. 
The  Coins  of  the  Arabian  Culipiis  who  reigned  in  Spain 
partake  of  the  same  character  us  the  above,  and  were 
struck  cither  at  Coniova  or  Seville. 

ilewJVfmnr.— The  Turks  were  the  first  Nation  of  im- 
portance who  Acquired  an  increase  of  dominion  u|)oii 
the  decline  of  the  Caliphat;  they  are  distinguished  into 
three  {Mjwerful  races:  one  of  these  resided  at  Ispahan, 
holding  in  tutelage  the  Caliphs  of  Bagdat;  a second 
fixeil  themselves  m the  South-Rastem  parts  of  Persia; 
and  the  third  and  most  powerful,  wa.s  a Tribe  denomi' 
nated  the  Seljuk  Turks,  who  established  their  seat  at 
Iconiiim,  in  Asia  Minor,  and  .subsequently  removed  to 
Nictea,  in  Bitliynia.  Very  few  Coins  remain  of  the 
former  two  races ; of  the  third,  however,  there  are  many 
extant ; on  these  the  characters  are  dispose*!  in  the 
form  of  a M|uare,  and  tlie  passages  from  the  Koran  are 
omitted : the  J/egends  consist  of  the  names  of  the  Prince, 
the  places  in  whk-h  the  Cknnswcre  struck,  and  the  year. 
A symbol  common  to  the  Coins  of  one  of  the  Princes  ia 
a representation  of  the  Sun  in  the  constellation  Tveo, 
which  is  remarkable  as  it  constitutes  the  present  Arms 
of  Persia.  The  prevalence  of  Judicial  Astrology  at  the 
periotl  may  have  occasioned  the  introduction  of  the  de- 
vice, (he  Sign  being  probably  that  under  which  the 
Sultan  was  born:  the  Legend  accompanying  this  ty|)e 
is  ;he  name  of  the  Arabian  Caliph  resident  at  Bagdat, 
to  whom  these  Princes  nominally  owed  allegiance. 

L’gypf.— While  the  Saracens  were  declining  in  power 
in  the  East,  the  Kgy^ptians  rendered  themselves  inde- 
pendent, and  were  governed  by  a race  of  Princes,  deno- 
minated the  Fatimite  Caliphs,  until  Uie  conquest  of  the 
Country  and  its  incorporation  with  Syria  by  the  great 
Saladin.  On  the  Coins  of  these  Princes  the  characters 
are  disposed  in  a triple  range  of  concentric  circles,  and 
the  space*  thus  forined  are  occupied  by  the  second  ami 
third  symbols,  as  on  Arabian  Coins,  a passage  in  praise  of 
Ab,  the  successor  of  Mohammed,  the  titles  of  the  Caliph, 
a sentence  containing  an  exhortation  to  a belief  in  the 
Unity  of  the  Qodhead,  the  name  of  the  Prince,  the  City 
in  whicli  the  Coin  was  struck,  and  the  year.  The  above 
Coins  are  of  gold ; a few  exist  of  the  Ayubite  dynasty, 
also  founded  by  Saladin. 

The  irruption  of  the  Mogul  Tartars  in  the  Xllth  cen- 
tury subverted  the  Caliphat  of  Bagdat.  the  Ayubite 
dynasty,  and  partially  that  of  the  Seljuk  Turks.  Of 
the  Sufi,  or  Persian  race  of  Kings,  a series  of  Coins 
remains,  extending  down  to  a late  period. 

series  moat  complete  are  that  of  the 
Sultans  of  Hindustan,  who  fixed  their  seat  at  Delhi,  and 
superseded  the  ancient  Hindu  Government,  anti  also 


that  of  the  Princes  appointed  by  them,  who  reigned  for  EagUib 
tw’o  centuripH  at  Bensal.  Coiaage. 

Tmkty. — The  Ottoman  Turks  issued  Coins;  but  ' • v * ’ 
omitting  those  of  the  last  century,  they  are  rude  and 
uninter«.s(ing.  generally  of  a very  small  size,  and  contain 
only  the  names  of  the  Princes,  and  the  dates. 

China. — A tew  of  the  Coins  of  this  rtmarkublc  Nation 
may  be  traceil  as  far  hack  as  the  commencement  of  the 
Vlilth  century ; they  are  of  i-opiier,  and  are  found  but 
d*  two  or  three  sizes.  A j>eribralkm  appears  in  the 
centre  to  facilitate  stringing  them,  and  until  the  XVIlth 
century,  no  device  or  inscription  is  M.*cn  on  the  reverses; 
on  the  other  side  various  Chinese  charaeteni  surround 
the  square  aperture,  containing  the  titles  d'  the  Eiu])e- 
ror,  the  place  of  Mintage,  and  words  implying  current 
Coin. 


Sect.  II.— Enolish  Coinage. 

The  Modern  Coins  of  England  are  not  of  a kind  PferfH-iwo 
calculated  to  throw  much  light  upon  its  History,  but  d ib«  Kng- 
they  are  entitled  to  dlstinctiofi  a.s  being  the  most  com-  •‘■nw. 
plete  modern  series  extant.  France  ranks  after  Eng- 
land in  the  |>erfection  of  its  series ; it  is,  however, 
deficient  in  that  of  many  Kings,  wtiereus  with  us  the 
CoitiH  but  of  two  l^rinccs  since  the  Conquest  are 
wanting,  Richard  I.  and  Julin  ; of  the  former,  however, 
some  exist  struck  in  France,  uiid  of  the  Itftter  some  in 
Ireland. 

The  Coins  struck  prior  to  the  rcigu  of  Charles  II.  arc 
denominate*!  “ hammered  money,”  from  their  devices 
t>eing  impressed  by  blows  of  a hammer;  oud  this  simjde 
form  during  the  early  period  of  our  History  vvj]|  aLCOUiit 
for  the  great  number  of  Mints  which  existed.  The  pro-  Rirfy.  jne- 
cens  of  Coining  witli  the  hammer  was  as  follows  : ihetlMitof 
metal  afier  being  melted,  and  Uie  re<|uUite  alloy  given  fur  Coining, 
the  purpose  of  hardening  it,  was  beaten  on  anvils  into 
large  square  plates  down  to  the  required  thickneas ; these 
plates  were  next  cut  into  narrow  slipa,  and  afierwartls  into 
small  squares,  when  the  operation  of  shaping  cutnuicnct'd; 
this  consisted  in  removing  the  comers  with  scissurB,  and 
by  means  of  a hammer  appniximating  them  to  a circular 
fornf  The  pieces  were  ailerwards  weighed,  those  which 
were  found  to  exceed  the  standard  were  filed,  and  in 
(his  state  Uiey  obtained  the  appellation  ofjjlancketi,  aud 
were  ready  to  receive  the  impression.  The  dies  were 
engraved  u|H>a  (wo  puuelieons,  one  of  wliich  was  sta- 
tionary and  received  the  plunchct,  while  the  cither  being 
held  above  it,  the  impression  was  effected  sometimes  at 
a single  blow  of  the  hammer. 

Recourse  was  first  had  to  the  power  of  the  screw  lor 
(he  purposes  of  Coining,  about  the  middle  of  the  With 
century,  and  it  was  introduced  by  Antoine  Bruchei 
during  the  reign  of  Henry  II.  of  France.  It  was  uicd 
in  that  Kingdom  for  about  thirty  years,  but  from  the 
expense  attending  it,  compared  with  tlie  former  method, 
it  v»as  laid  a.dde.  The  screw-press  wa.s  not  again  re- 
sorted to  until  the  year  1645,  when  by  an  edict  of 
Louis  XIV.  its  use  wiLs  finully  estahlishetl : its  revival 
at  that  fieriod  may  l>e  ascribed  (o  the  great  numl>er  of 
Medals  struck  under  (hat  Prince ‘s  reign ; finr  aUliough  it 
bad  been  discnntinui>d  for  the  current  Coin,  it  had 
always  been  resorted  to  for  the  Medals.  The  mill,  or  lotrodur- 
screw-pre«s  was  introduced  into  England  by  a French-  bun  ufiiM 
man.  in  the  reign  of  Elizal>eth,  ami  employed  in  our 
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Num^  Mint  for  About  ten  yem  ; At  a Auln^qitcnt  |>erio(!,  Briot, 
TTMtict.  nil  ingeiuou»i  French  urtiAt,  unable  <o  prevail  u{K>n  his 
* Government  to  revive  the  use  o(  it  vamc  to  Kiif^land, 
and  WA6  favourably  rt'ceivcd.  Ilia  mnehine  was  ocea* 
«ionnlIy  employed  duriii((  ilie  (.bmimmwealth,  but  not 
for  a continuanee  until  the  reitrn  of  C'liarlen  II.  Flriot, 
appointed  chief  eHErruver  to  the  Mint,  was  succeeded  in 
tlml  ofboc  by  Thoinax  Simon,  an  artist  of  irreat  talent 
and  iiif^nuity,  who  hB>«  let\  many  ailmirable  specimens 
of  dje-engraviiip.  llte  operations  of  the  Mint  were 
now  conducted  on  a very  superior  scale.  The  devices 
w'cre,  for  the  first  time,  enjfraved  in  relief  on  the  pun- 
cheons, and  stani]^  upon  pieces  of  metal  prefmred  for 
IhepurpoM*;  these  were  termed  and,  in  fact, 

constitufeil  the  din*.  This  method  was  adopted  to  coun- 
teract the  delays  oceasiorK.d  by  the  breaking  of  the  dies, 
owiti;^  to  the  pressure  they  received  ; o«  by  means  of 
the  puncheon  they  could  lie  rcm*v*cd  at  jlensure.  The 
mvtul  nfier  being  melted  was  cast  into  bar*  of  two  or 
three  inches  in  hreaillh,  and  the  thin  plates  were  ob- 
tained by  the  bars  pas-sing  ihroujsh  the  taminatin^  or 
^aitenin^  miU.  This  machine  consists  of  a jmir  of 
iron  rollers,  of  considerable  miignitude.  which  are 
kept  revolving;  a*  the  burs  posa  through  these,  the 
metal  becomes  expanded  in  every  direction,  and  by  a 
tucceasion  of  these  machines,  varying  in  their  size,  it 
!■  reduced  to  tlie  required  thickiieas.  The  plates  of 
metal  furnished  by  tliis  o[icratioii  are  next  taken  to  the 
cutting^ut  preti ; the  chief  feature  in  this  machine  is  a 
•peeies  of  steel  trepan,  adjusted  to  the  dimensions  of  the 
Coins,  by  which  thus  the  planchets  are  formed.  Afier 
the  pieces  of  metal  are  cleaned  and  weighed,  nothing 
further  remains  but  to  affix  the  impression.  In  order 
to  counteract  the  fraudulent  practice  of  filing  and  Clip- 
Lettering  ptng.  Tlioma.s  Simon  iniroducetl  letters  on  the  edges  of 
*h«  the  large  silver  Coins,  us  the  Crown  and  Half-crown,  as 

**^®**‘  may  be  seen  to  this  day  on  the  fonm*r  piece.  The  in- 
strument by  which  this  was  til'ctird  is  very  ingenious  in 
its  construction,  and  so  simple  in  its  operation  as  to 
throw  off  the  Coins  at  the  rate  of  sixty  and  seventy  per 
minute.  Graining  succcetU*d  to  lettering  the  edges, 
and  is  at  the  present  day  etTected  at  the  same  instant  with 
the  imprt'swion  ; the  inner  surface  of  the  collar  which 
receives  the  planehel  being  prepared  for  the  purpose. 
The  advantages  posse nsed  by  the  screw-press  consist  in 
the  increase  of  power;  so  that  the  impression  is  ob- 
tained at  a single  blow,  and  much  time  consequently 
saved,  also,  as  one  firm  ancl  uniform  pressure  is  given 
to  the  die,  the  most  delicate  strokes  con  be  brought 
out : one  defect  yet  remained,  that  of  the  machine  being 
put  in  motion  by  human  strength,  mid  this  in  later  years 
has  been  remedied  by  the  suhtitiUmu!i  of  steam. 

Tit*  silm  We  commence  with  the  silver  Coinage  of  Kngland,  as 
S'K  ^tr  A ancient ; and  for  the  sake  of  perspicuity 

® ***“  ■ we  shall,  for  each  metal,  give  the  names  of  tli(we  Princes 

only  under  wliosc  reigns  any  new  piece  was  introduced, 
or  any  material  alteration  brought  about  in  that  which 
was  then  current. 

/. — The  .SiVivt  Penny  was  aCoiii  well  known 
thrmighnnt  the  Middle  Ages,  during  which,  as  we  have 
before  stated,  it  was  (with  one  or  two  exceptions)  the 
sole  piece.  These  Coins  were  struck  upon  the  model  of 
the  Homan  Denartue,  and  they  now  constitute  the  moat 
lengthened  sequence,  ancient  or  modern,  known;  they 
commence  with  Kgbcrl,  and  having  lieen  struck  in  the 
last  reign,  the  series  extends  fur  upwards  of  a thousand 
years. 


'Hie  Coins  of  William  F.  or  II.,  for  they  cannot  be  Eoglidi 
distinguished,  resemble  in  their  devices  nod  fabric  those  Cvuugc. 
immediately  preceding  the  Conquest ; thus  they  ufiVr 
rude  attempts  a!  the  portraits  of  the  Kings  for  the  types  5****.!^ 
of  the  obverse,  accompanied  by  the  I>egeiid  PILl.KLM 
RKX.  ami  on  the  reverse  an  almost  eiidirt**  variety  of 
croose-s  encircled  by  the  names  of  the  Mini-mastcn*  and 
chief  towns. 

Henry  III. — Tlie  device  of  Uie  Penny  vro.s  slightly 
varied  during  this  reign;  hitheno  the  portrait  of  the 
Monarch  had  been  commonly  renresented  in  pn«file,  for 
which  the  foil  face  was  now  sul>s(itule<l.  Tlic  crowes 
on  the  reverse  had,  as  we  have  lirfure  remarktvl,  been 
greatly  (liversified,  and  were  contained  within  a divlf  ; I'ig- 
they  were  now  formed  of  double  hues  extending  to  the 
margin  of  the  Coin,  also  in  each  angle  of  the  cruM  pel- 
lets were  inserted,  but  whether  for  any  express  object, 
or  merely  dictated  by  fancy,  is  unknown.  The  device  of 
the  crews,  terminating  in  the  circumference  of  the  Coin, 
and  dividing  its  area  into  four  equal  parts,  prev  aiknl  until 
die  reign  of  Chark-H  II.  On  a few  Coins  id*  ih»  Prince 
the  Homan  nimimls  III.  are  placed  aficr  the  name. 

Edward  — 'Hie  ( oins  introduced  during  this  reign 
were  the  Halfpenny  anti  Farlhing,  precisely  resembling 
the  Penny  in  their  devices;  tlie  former  were  coined 
down  to  the  reign  of  Charles  I.,  and  the  Farthings  so 
late  as  that  of  Mary,  though  scarcely  of  one  quarter 
ihcir  original  size,  from  the  decreasing  value  of  silver. 

The  divisions  on  the  suriace  of  the  Pennies  formed  by 
the  arms  of  the  cross,  <K’ca.sioned  their  being  k^parated 
into  halves  and  quarters,  uiul  in  this  state  they  were 
circulated  in  cuininoii  with  the  new  pieces.  In  Ireland 
there  were  llalf-pcniiies  struck  as  early  as  the  reign  of 
King  John ; they  rejiresent,  as  do  also  the  Pennies,  the 
head  of  the  Prince  ciiclosed  within  a triangle. 

Edtcard  7//.— Tlic  Groat  now  made  its  appearance, 
taking  its  name  from  the  French  Grot,  a large  piece, 
and  was  valued  at  four  Silver  Pennies  ; the  Halfgmat 
was  also  struck.  The  I.egends  of  this  new  piece  differ  Fig*  SI. 
from  those  on  the  preceding  Coins  ; the  obverse  exhi- 
bits a full  face  of  the  .Monarch  crowned  and  enclosed  by 
a circle  formed  of.  nine  arches,  the  points  of  union  ter- 
minating in  the  fieur-4)c-lis.  The  reverse  bears  the 
name  of  the  City,  (commonly  that  of  London.)  ihose  of 
the  Mim-masterK  being  discoiilinucd  under  Edward  1.; 
armitid  the  margin  is  the  sentence  POiii\T  DEUM 
ADJVTOHEM  .MEVM,  inscribed  on  Cmiis  ao  late 
as  the  reigit  of  Edward  VI. 

Henry  F//.— It  was  under  this  reign  that  the  7k*- 
toon  or  SkiUtnif,  v alued  at  twelve  pence,  was  first  struck  : 
the  former  appellation  was  taken  from  a French  Coin,  so 
named  fiom  its  bearing  the  heail  (/ettr)of  the  Monarch. 

The  word  Tester  is  to  this  day  employed  in  the  North 
of  England  to  designate  the  Shilling.  The  denomina- 
tion Shilling  is  of  uncertain  origin  ; it  was  employed  os 
a division  of  money  in  the  period  of  the  Saxon  Hep- 
tarchy. The  Royal  arms  were  introduced  on  Coins  for  Heraldte 
the  first  time  in  this  reign,  the  cross  dividing  the  bean^ 
escutcheon  into  four  compartments.  The  obverse  of 
the  Shilling  rcjirescnlrd  the  bead  of  the  King  in  |>fufile,  pig  g>, 
crownevl,  and  encircled  by  the  Legend  HENUIC.  VII. 

DI  URA.  REX.  ANUL.  Z.  H.  (ri  Htbernitt :)  this 
is  the  first  inslancT  that  oecure  »nce  the  reign  of  Henry 
III.  of  UoiTian  numerals  appearing  on  English  Coins, 
and  their  omiwioii  in  the  intervening  reigns,  particularly 
those  of  the  Edwards,  frequently  renders  it  impossible 
to  ascertaia  to  which  of  the  Princes  they  belong. 
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Nutni*'  Il'nry  VIIT. — On  the  Farthinpsof  HcnryVl  II.  a jwrt- 

oubc*.  culli<i  appears,  to  di&tmii^uish  them  from  the  Halt|>enny, 
''  from  their  diminutive  sire  they  were  frequently  con- 

founded: the  Shiltini^alHnar  thn  Prince  differs  from  that 
of  his  predeceMor,  by  the  emblem  of  a double  rose  sur- 
mounted by  a crown.  Our  Kings  bad  up  to  this  perioti 
styled  thentselves,  on  their  Coins,  **  Lonls  of  Ireland  ;*' 
Henry  VIII.  first  0H.sume<l  the  title  of  King  of  that 
Country. 

KdicardVI. — Several  important  additions  were  made 
to  the  silver  Coinage  in  the  reign  of  this  Prince,  the 
most  considerable  of  which  were  the  Crown  and 
crown,  named  afier  some  Coins  struck  on  the  Continent, 
which  bore  for  their  ilevice  a crown.  The  type  on  the 
(Averse  of  the  Crown  piece  represented  the  King  on 
horseback  completely  armed,  and  the  horse  richly  ca- 
PUte  II.  parlsoiied ; the  Legends  and  type  of  the  reverse  resembled 
Fig.  13.  those  of  the  Shilling.  The  Halt^rown  also  bore  the 
ty()e  of  the  King  on  horseback, — a symbol  which  was 
retained  so  late  as  the  reign  of  C'harles  I.,  when  por- 
traits of  the  Sovereigns  were  substituted.  l*he  remain- 
ing new  Coins  struck  in  tins  reign  were  the  Sixpenct 
and  Threrpenrr,  on  each  of  which  the  devices  cjf  the 
Shilling  were  repeated.  The  Roman  numeral  XII.  and 
VI.  were  also  impresned  on  the  obverses  to  denote  their 
value.  In  this  reign  the  ordinary  escutcheon  divided  by 
the  cross,  gave  way  for  one  of  an  oval  form,  richly  gar- 
nished, and  bearing  the  quartered  arms  of  France  and 
England ; live  device  was  accompanied  by  the  Legend 
TIMOR  DOMIM  FONS  EST  VIT.K. 

ElixabetA. — Two  minor  divisions  of  the  silver  Money 
were  introduced  by  this  Queen ; namely,  TArrr-half- 
jtrnny  and  Thrtfyfarihing  pieces:  as,  however,  they 
could  be  dispensed  with,  and  tended  only  to  breed  a con- 
fusion with  the  smaller  denominations,  they  soon  dis- 
appeared. 

Ckarlet  /.—A  few  silver  Coins  were  struck  in  this 
reign,  and  denominated,  from  their  value.  Twenty- 
xhtUing  and  Ten-nhiHing  pieces ; they  were,  however, 
soon  called  in,  probably  being  inconvenient  from  their 
great  sixe : the  devices  on  these  new  pieces  nearly 
resembled  (hose  of  (he  Crown. 

CommonrofiiUh. — A new  type  appears  on  the  Crown 
of  the  Commoiiweallh  and  of  Cromwell,  accompanied  by 
an  English  L^cend ; they  are  generally  of  inditferent 
execution,  and  represent  on  one  side  St.  George's  cross 
in  a shield  between  a pialm  and  a laurel  liranch,  and  for 
the  Legend.  THE  COMMONWEALTH  OF  ENG- 
LAN  D.  On  the  other  side  the  above  cross  is  rep>ea(ed, 
accompanied  by  a second  shield  containing  the  harp; 
the  device  being  designed  to  express  the  union  of  Eng- 
land and  Ireland  : the  sentence  GOD  WITH  US  forms 
the  Legend. 

Charlrt  //.— Tlic  devices  on  the  Crown  of  the  Com- 
monwealth  were  discontinued  at  the  Restoration,  and  a 
new  variety  introduced  consisting  of  four  cscutclicons 
with  the  arms  of  England,  France,  and  Ireland : this 
type  finally  gave  place  to  that  of  St  George.  The  Le- 
gend DECUB  KT  TUTAMEN,  on  the  ^ge,  was  in- 
troduced during  (his  reign. 

Boon  alter  tlie  reign  of  Elizabeth,  the  escutcheon  was 
alTixecl  on  Uie  reverses  of  all  the  small  Coins  from  the 
Groat  downwards,  and  sulisequcntly  gave  way  to  the 
admission  of  ciphers.  Tlie  I’enniesof  Charles  II.  bear 
(he  initial  of  his  name  ; two  of  them  ap>p>ear  with  tlie 
Twopenny  piece,  three  with  the  ThreepienDy,  and  so  on. 
Tlie  Groats  of  this  Prince  contain  the  four  ciphers,  sur 
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mounted  by  (uowns,  and  the  badges  of  the  respKctivc  Kn^mh 
Countries,  the  rose,  fleur  de  lis,  harp,  and  thistle  in-  f^uiagr. 
-serted  between  them.  On  the  small  silver  Coins  of 
James  11..  Roman  numerals  express  the  value,  and  with 
William  111-  the  modern  figure.s. 

Henry  III. — .A  Coinage  of  gold  was  instituted  in  (be  Tbs  gold 
reign  of  this  Prince,  but  firoin  the  few  pieces  which  were 
struck,  the  introduction  of  the  metal  in  our  Mint  is  ^ ° 
commonly  referred  by  antiquaries  to  the  reign  of 
Edwanl  III.  The  Coins  of  Henry  III.,  alluded  to 
above,  were  denominated  Gotd  Pennies;  probably  from 
their  accordance  in  sire  with  silver  Coins  of  that  name, 
which  they  also  pierfrctly  resembled  in  the  device  of  the 
reverse.  But  two  of  these  Coins  are  at  present  known 
to  exist.  Tlieir  current  value  was  1«.  6d.,  but  thb 
forming  no  pwit  of  the  larger  dcuominntions,  they  were 
soon  called  in  : the  want,  indeed,  of  a gold  Coinage  could 
have  Ireen  but  little  felt  at  tbc  time,  as  a term  of  ninety 
years  elopised  before  the  metal  was  again  resorted  to. 

Edward  III. — -The  reign  of  this  Prince  forms  a re- 
markable era  in  the  History  of  our  money.  We  noticed 
the  Groat,  in  the  silver  Cmnage,  as  having  come  into 
circulation  with  this  Monarch,  and  we  shall  presently 
have  to  speak  of  the  introduction  of  the  Nobie,  one  of 
tlie  most  remarkable  of  our  gold  Coins : our  first  alien- 
lion  is,  however,  due  to  the  Florin.  The  Florin  was 
first  coined  in  England  in  the  year  1314,  and  was 
accompanied  by  its  Half  and  Quarter.  This  piece  was 
issued  in  imitation  ollhegold  Cains  struck  at  Florence; 
mme  have  yet  been  (bund,  hut  two  or  three  Quarter- 
florins  are  preserved  in  Cabinets,  and  the  Half-tloriii 
was  discovered  a few  years  since.  The  symbol  on  the 
obverse  is  a lion,  two  of  which  it  is  said  were  affixed  to 
the  Florin.  Crof^es  richly  ornamented  form  the  types 
of  the  reverses.  The  Florin  wm  onlere<l  to  pio-ss  for 
fif.,  but  from  being  overrated  in  propxirtion  to  the  silver 
Coins,  it  ceased  in  a short  lime  to  tie  struck.  The 
Nobie  was  issued,  logetlicr  with  its  Half  and  Quarter, 
in  the  same  year  as  the  Florin,  and  is  said  to  have  taken 
its  name  from  the  purity  or  nobility  of  the  metal : it 
was  valued  at  6s.  Hd.,  and  its  parts  in  proportion.  The 
obverse  of  (his  Coin  represents  the  King  standing  in  a 
vessel,  as.<ierting  the  dominion  of  the  sea ; he  lieurs  in 
hifi  right  hand  a sword,  and  in  his  left  a shield,  contain- 
ing the  quartensi  arms  of  France  and  England.  This 
symbol  is  conceived  to  have  been  impressed  on  the  Coins 
to  commemorate  a victory  obtained  by  Edward  over  the  put®  11. 
French  fleet.  The  Legend  of  the  obverse  is  taken  from  Fig-  id 
the  silver  Coins.  The  reverse  represents  a cross  richly 
ornamented ; and  in  a small  compartment  in  the 
centre,  is  the  initial  of  the  Prince's  name.  Each  of 
the  angular  spaces  formed  by  the  cru»  is  occupied  by 
a lion  surmounted  by  a crown,  and  the  arms  of  the  cross 
are  terminated  by  fleurs-de-lis.  The  whole  is  contained 
within  a circle  formed  of  eight  arches,  with  trefoil>  in  the 
outer  angles,  and  encotiqwutsed  hy  the  Legend  IHEBVS 
AVTEM  TRANSIENS  PER  MEDIVM  ILLO- 
R.VM  IBAT.  This  sentence,  from  the  Gospel  of  St. 

Matthew,  was  worn  as  a charm  or  amulet,  and  considered 
as  a preservative  against  the  perils  of  war.  The  Noble 
ceased  in  the  reign  of  Henry  Vill.  Tlie  reverses  of 
those  of  Henry  IV.  differed  from  the  preceding  in  bear- 
ing the  type  of  an  expanded  rose  os  the  badge  of  the 
House  of  Lancaster : Uiis  emblem  gave  rise  to  their  being 
denominated  Aoee-no6/e«. 

Henry  F/.— Tlie  Noble  was  now  raised  to  the  value 
of  8«.  id.  and  a new  Coin  iiitrodV'  *d,  namely,  the 
4 0 
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Numi*.  valuer!  at  &i.  Sd.,  the  former  value  of  the  Noble, 

malice  ami  heace  it  waa  dcnoininaktl  the  This 

hew  Cuin  recvived  the  appellaliou  of  Ahfcel  from  the 
1>'J»  of  the  obveixf  represeulinff  llie  Archan^rel  SU 
Mtchae),  with  liis  IcA  foot  placed  upon  the  drufron, 
which  he  pierce**  through  the  mouth  with  a sfiear.  The 
rc>er>e  IxKiTH  the  t)-|)e  of  a »hip,  partially  rrseiiibliui^ 
tiiat  of  the  Noble  ; a ertan  ts  i^ubatilulefl  for  the  moKl. 
and  a aiiield,  with  the  arms  as  before,  is  placed  on  the  shIc 
of  the  ve>*sel.  The  Le^iid  ia  as  follows.  I'KU  CRV- 
CEM  TVAM  SALVA  NOS  XPE  REDEMPT  The 
Angel  extended  to  the  reign  of  Charles  1. ; and  shortly 
after  its  appearance,  Half-an^rU  or  AngrltU  were  isaued, 
ami  circulated  down  to  the  reign  of  Jame**  1. 

H^nry  r//.— The  gold  Coinage  at  lhis|»eri<Kl  of  our 
History  becomes  per|>lexing,  from  the  many  alterations 
which  the  pieces  underwent  in  value;  the  Noble,  which 
in  the  time  of  lleury  Vt.  had  cirrulatcci  at  h«.  4d.,  now 
rose  to  10»,  and  receive<l  tlie  name  of  iiy/i/,— a word 
corrupted  fromHoyo^.  the  name  given  to  a French  Coin 
bearing  the  device  of  the  Kingin  Im  Royal  rol>es.  Henry 
VII.  caused  pieces  of  double  the  value  of  the  Noble  or 
Ryal  to  be  struck,  which  from  their  device  were  de- 
nominatetl  Aorerrigns,  and  passed  for  twenty  shillings. 
This  Double  Ryal  is  the  parent  of  our  present  ,Sore> 
retgn,  and  was  e«)ual  in  size  to  the  Crown-piece,  but 
proportionabl)  tliin ; on  the  obverse  the  King  appears 
in  his  royal  robes,  seated  on  his  throne,  with  the  sceptre 
in  his  right  hand,  and  the  orb  and  croiw  iu  his  leR.  A 
Fig.  19.  vnrietv  of  omajnents  are  introdnceil  too  incuiisidrsable 
to  l>c  iletailcd.  The  reverse  of  the  Sovereign  represents 
an  expuiidcd  double  rose,  to  signily  Uie  union  of  the 
Houses  of  York  and  Lancaster;  the  central  space  is 
occupied  by  an  escutcheon,  and  the  Legend  which  en* 
circles  the  device  is  similar  to  Utosc  on  the  silver  Co«ns. 
The  type  of  the  double  rose  is  given  on  Coins  tlnwn  to 
the  reign  of  James  I.  Henry  VII.  also  iseue<l  iMuble 
SoerrngHt,  differing  only  from  the  above  in  the  Increase 
of  thickness;  but  very  few  were  struck,  on  which  account 
they  are  inmally  regarded  as  pattern  pieces. 

Henry  r///.*^ln  the  early  part  of  Uiis  reign  a greater 
variety  prevailed  in  the  gold  C'oinage  than  at  any  tbrener 
or  subsequent  period.  The  pieces  underwent  likewise 
a material  change  in  their  value  : the  Noble  was  raised 
from  lOr.  to  lie.  Sd.,  and  the  bovTreign  consequently 
was  valued  at  £l.  it.Gd.i  the  Angel,  whidi  had  until 
now  retained  its  value  of  6<*.  8d.,  ruse  to  7«.  6d. ; and  a 
Coin  was  struck  of  the  former  value  of  the  Angel,  de> 
nominated  the  George  Noble.  The  type  of  Si.  George 
overcoming  the  dragon  appeared  now,  for  Uie  Arst  lime, 
on  this  new  Coin,  which,  however,  ceased  to  lie  struck 
shortly  aAer  its  appearance.  After  the  lapse  of  a few 
ycors,  a complete  change  occurred  in  the  Coins  of  this 
metal ; the  Noble  and  its  paru  were  no  longer  struck  ; 
the  Double  Hyal  received  the  appellation  of  Hovnd 
Sovereign,  and  was  ordered  to  pan  for  20*.  ; the  Angel 
rose  in  value  from7«.  6d.  to  At.,  and  the  Quarter  Angel 
was  first  struck  ; lastly,  to  supply  the  places  of  the  Half 
and  Quarter  Noble,  Crown*  and  fiaJf-crown*  were 
btnick  in  gold.  Crowns  were  struck  in  this  metal  down 
to  the  reign  of  George  III.  Those  of  Hetiry  Vlli. 
bore  the  devices  of  a double  roac  and  an  escutcheon,  each 
surmounted  by  the  Imperial  crown  : hence  their  appel' 
lation.  Tile  Legend,  UENRIC.  VIll.  RVTILANS 
ROSA  SINE  SFINA,  accompanied  the  symbol  of  the 
rose  ; and  in  the  area  the  initials  of  the  names  of  the 
King  and  hU  Queens  were  at  differeol  times  inserted. 


Jame*  /-—We  pass  over  the  intermediate  reigns,  as  Eagtivh 
the  changes  which  look  place  were  confined  t«»  altera-  Coioafj*. 
tions  in  the  value  of  the  Coins,  and  a few  trifiiDgvarie- 
ties  in  the  devices;  an  attention  to  which,  in  this  brief 
sketch,  might  lead  to  confusion  without  affording  in- 
terest to  our  reuders.  The  Coins  of  gold  in  the  reign 
of  this  IVinte  were  but  of  three  kinds;  the  VnUr,  ano- 
ther name  for  the  Pound  Soverrign,  constituted  the 
chief  Coin,  and  receivisl  its  name  from  the  union  of 
the  two  crowns  in  the  person  of  this  Monarch ; on  the 
obverse  is  a bust  of  the  King,  on  the  reverse  the  royal 
shield  of  arms  under  a crown.  The  Crowns  of  gold 
reUiitietl  iheir  value  of  5#..  but  their  tlevicrs  were 
aliernl,  and  had  referente  to  ihe  Union;  on  one 
of  the  sides  np^iears  a rose  and  on  the  other  a thistle, 
each  surimninicd  by  the  Imperial  crown ; they  were  in 
consequence  designated  Thietle  CroitHt.  The  Angel 
it  now  of  rare  occurrence,  but  the  want  of  it  was  lest 
felt  from  the  intriKluclion  of  Double  f.’roerw*,  valued  at 
10*,,  and  two  of  which  coustituted  the  Unite. 

Charle*  /.—The  Uniu*  now  took  the  name  of  Guinea, 
from  the  metal  of  which  U was  struck  Iwiiig  procured 
by  tJie  .\fncan  Company  from  the  cv»ast  of  Guinea;  the 
value  first  OKsigned  it  was  that  of  20*-,  from  which  it 
grorlually  increa-ned  to  St)*.,  but  in  the  end  fell  to  21»-, 
at  wlikh  il  has  since  remained.  Tlie  Double  Crown 
now  fonneil  the  Half-Guinea.  Two  and  Fity  Gaiara 
pirert  also  were  issued,  the  former  being  equal  in  sice 
to  the  (Yown  piece.  All  of  these  Coins  bore,  on  the 
reverse,  devices  nearly  similar  to  those  impressed  on  the 
Crowns  in  silver. 

George  ///.— Beaides  the  Guinea  and  its  Half,  Qirar* 
irr-Guinea*  were  struck  in  the  early  part  of  this  reign; 
but  they  were  soon  called  in.  The  Two  and  Five 
Guinea  pieces  continued  in  circulation,  and  Seven  Shit- 
ling  piecf*  issued  for  the  first  time ; but,  ftom  creating  a 
confusion  with  the  Half-Guinea,  they  gradually  dis- 
appeared . 

In  the  year  161&,  all  of  the  above  were  called  In.  and 
the  <Sooerexgii  and  Half-Sovertign  substituted  in  their 
room. 

The  Coins  of  least  value  which  have  drrulated  in  The  copper 
Kiigtand  from  the  epoch  of  the  Conquest,  are  the  Coinsge  uf 
Hallpenny  and  Farthing;  but  these  being  struck  in 
silver  so  Utc  os  the  reigns  of  Mary  and  Elizabeth,  will 
account  for  a Coinage  of  copper  having  been  so  long  ex- 
cluded from  our  Mint.  Owing  to  the  gradual  decrease 
in  the  value  of  silver,  the  parts  of  the  Penny  had  so 
much  declined  in  size,  that  they  were  continually  liable 
to  be  loot,  and  for  this  evil  a remedy  whs  souglit  by  re- 
course to  a metal  eff  inferior  value.  Snelling  divides 
copper  Coinage  into  four  parta,  an  arrangement  which 
will  answer  our  present  purpose.  Under  the  first 
division  will  he  included  the  Tokens  in  lead,  tin,  and 
copper  i the  second,  the  copper  Coinage  instituted  by 
Royal  authority;  the  third,  the  town  Farthings,  and 
tokens  of  priv-ate  tradesmen ; and  the  fourth  and  last, 
all  the  {ueccs  isaued  from  the  Mint,  In  copper,  after  the 
second  insthutioo  by  Royal  authority  of  a Coinage  o( 
that  metal.  Cla.sa  I.  Tokens  in  lead,  tin,  and  cop- 
per appeared  in  the  reigns  of  Henry  YHI.  and  Eliza- 
beth, and  are  for  from  numerous.  The  Farthings  of 
silver  ceasing  to  he  struck  in  the  reign  of  tlie  latter,  it 
was  fiHind  requisite  that  some  Coins  should  be  substi- 
tuted for  them.  A memorial  was  in  consequence  drawn 
up,  proposing  an  alloy  of  silver  and  copper;  Elizabeth, 
however,  expreosed  herself  strongly  averse  both  to  u 
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Ntab*  Comeii;^  of  copper  anil  to  any  debaacment;  the  scheme 
nuiic».  ill  eoiisequence  fell  to  tl»e  ground.  The  paUern  pieces 
^ struck  on  that  occasion^  on  the  obvenie  represent  a bust 
of  the  Queen,  and  sometimes  a rose  Rurmounted  by  a 
crown ; on  the  reverse  is  a monogram,  occupying  the 
held,  in  whidi  the  characters  of  her  name  are  inge> 
niously  interwoven.  The  Legend,  THE  PLEDGE— 
OF  A HALFPENNY,  is  separated,  one  half  ap|iear- 
ing  on  each  face.  Class  II.  In  the  following  reign  the 
want  of  pieces  of  the  above  value  was  so  generally  felt, 
that  tradesmen  took  upon  themselves  to  strike  tokens 
in  copper  and  other  metals;  a process  which,  being 
justly  regarded  as  an  infringement  on  the  Royal  Prero- 
gative, led  at  length  to  an  aulhorir^ed  copper  Coinage. 
Tins  Coinage  consisted  solely  of  Farthinga,  chieflystruck 
during  the  reigns  of  James  1.  and  Charles  1. ; the 
obverse  represents  two  sceptres  crossed,  surmounted  by 
a crown  ; the  type  of  the  reverse  is  a harp, — as  it  was 
designed  to  send  them  to  Irelsnd  had  they  been  re- 
fused in  this  Country.  Claxa  111.  The  shove  Coinage 
was  from  some  causes  discontinued,  and  the  distracted 
period  of  Uie  Cotnmonweullli  Bueccediiig,  did  nut  admit 
of  attentiua  to  its  revival.  Hence  private  tradesmen 
resumed  to  iJiemsclves  the  pri^  ilege  of  striking  their  own 
pieces;  and  to  such  an  extent  did  this  system  (almost 
peculiar  to  England)  prevail,  that  no  fewer  than  SUIM) 
persons  are  reported  to  have  issueil  their  own  Tokens. 
These  pieces  offer  an  infinite  variety  in  their  devices. 
Class  IV.  This  last  division  commences  in  the  reign  of 
Charles  II.,  when  a Coinage  of  Halfpennies  and  Far- 
things of  copper  was  issued  by  Roy  al  proclamation. 
They  bore,  now  for  the  first  time,  the  device  of  Bri- 
tannia, slightly  difiering  from  tlie  figure  on  the  current 
Coin.  It  was  not  until  Uie  reign  of  George  III,  that 
pieces  of  tlie  value  of  a Penny  and  Twopence  were 
coined. 

We  have  now  specified  all  the  devices  of  importance 
to  be  found  on  British  Coins,  and  when  compared  with 
those  whicli  have  formed  the  subject  of  the  preceding 
sectiuna,  their  number  will  be  found  to  be  extremely 
limited.  It  has  been  frequently  regretted,  and  we  think 
not  without  reason,  that  a greater  diversity  has  not  pre- 
vailed amoug  the  symbols.  Pope  has  ohsierved  : 

O wtim  ahah  BnUiti,  conaciotw  of  hrr  claiin, 

Staiiil  enuiuuB  Unwk  aod  Komaii  taiac? 
lu  litiflg  MeilaU  we  her  wan  eorull'd, 

And  vsii<]uia1i’d  rvalma  reeuuluig  gold  ? 

Swifr»|'lan  In  the  reign  of  Queen  Anue,  Dean  Swill  delivered  to 
the  Lord  Treasurer  a plan  for  the  improvement  of 
British  Coins;  in  which  he  proposes,  **tbat  they  should 

C4140S.  bear  devices  and  inscriptions  alluding  to  the  most  re- 
markable {larts  of  her  Majesty’s  reign/’  **  By  this 
mesas,”  he  continues,  **  Medals  dial  are  at  present  only 
a dead  treasure,  or  mere  curiosities,  would  lx  of  tine  in 
the  ordinary  commerce  of  life  ; and,  at  the  aamc  time, 
perpetuate  the  great oess  of  her  Majesty’s  reigu,  reward 
the  labours  of  her  subjects,  keep  olive  in  the  people  a 
gratitude  for  public  services,  and  excite  tlie  emulation  of 
posterity.  To  these  gracious  pui  puses  nothing  can  so 
greatly  contribute  as  Medals  of  this  kind,  which  are  of 
undoubted  authority,  of  necessary  use  and  observation, 
not  perishable  by  Time,  nor  confruod  to  any  certain 
place,  properties  not  to  be  found  in  books,  statues,  piq- 
tures,  buildings,  and  other  monuments  of  illustrious 
octiotis.”  The  scheme  failed,  like  many  oUiers  of  a 
simitar  kind  ; all  liiat  was  effected  was  the  striking 
a small  number  of  Coins,  chiefly  pattern  pieces,  the  cele- 


brated Farthings  of  Queen  Anne.  Tliese  Coins  have  Brtildi 
been  justly  esteemed  for  their  workmanship,  but  they  Coinage, 
arc,  with  a few  exceptions,  by  no  means  rare ; and  the 
gpreater  number  of  them  bearing  only  a figure  of  Bri*  Farthings 
tannia  for  the  type  of  the  reverse,  arc  little  deserving  «f 
notice.*  Had  the  plan  stipgested  by  Swift  been  pul  in 
practice,  it  would  ot  once  have  ennobled  our  ('oiiiage, 
and  have  elevated  it  far  abov  c the  rank  of  a mere  medium 
of  txDmmerce.  ' 

The  introduction  of  Heraldic  ensigns,  which  we  stated  Armorial 
took  place  about  the  XIVth  century,  has  prevailed  in  iM^cgs. 
the  Coinsge  of  almuet  every  European  Power;  and 
though  symbols  of  that  kind  may  be  introduced  with 
propriety,  they  have  effectually  led  to  the  exclusion  of 
all  attempts  at  variety  of  design.  The  execution  of  the 
English  Colas,  at  the  present  day,  is  equal  if  not  supe- 
rior to  that  of  the  Coins  of  every  other  nation. 

The  introduction  of  the  Mill  effecteil  a material  im-  Workman* 
provement  in  the  appearance  of  our  Coinage;  and  while  pf 
under  the  direction  of  Thomas  Simon  it  attained  to  ^i?^*** 
great  excellence.  The  Coins  also  of  Queen  Anne  and 
of  George  I.  are  entUUnl  to  ntuch  praise.  During  the 
two  succeeding  reigns,  the  Arts  generally  were  in  de- 
cline, but  they  revived  with  George  III.  The  thinness 
of  our  early  Coins  precluded  the  power  of  giving  any 
considerable  relief  to  the  purtraiia,  which  consutuiea 
one  of  the  chief  beauties  of  arideut  Coins.  And  even 
now,  in  order  to  obviate  tlic  loss  of  metal  occa.<doned 
by  frictitni,  the  relief  is  kept  extremely  low.  Greater 
attention,  however,  is  bestowed  on  the  detail ; and,  for 
neat  ness  of  fabric  and  delicacy  of  execution,  the  recent 
Coinage  seems  scarcely  to  be  capable  of  improvement. 

The  earliest  Coins  struck  in  .Scotland  have  been  re-  Coiaage  of 
ferred  to  Alexonder  1.  a.  d.  1007,  from  which  date  ScoUw 
down  to  David  II.  they  cuutinued  of  the  same  size  and 
value  as  those  of  England,  receiving  thence  all  their 
imprcivemenls.  The  chief  Towns  appearing  on  the  Coins 
of  the  above-uamod  period  arc  ED  and  EDENEBV, 
(Edinburgh,)  PERT,  (Perth.)  ROCESBV,  (R«x- 
buigh,)  BEREWIC.  (Berwick.)  Halt^xnniea  and 
Faithings  also  were  coined ; with  David  II.  the  Groat 
and  Half-groat,  and  in  the  XVIth  century  tlie  remain- 
ing denominations  of  silver  Coins.  Gold  circulated  in 
Boland  about  thirty  years  later  than  in  England,  and 
the  Coins  siruek  received  the  sppellation  of  Andrnet 
Ltoar,  and  UnieorMO,  from  tlie  Prices  which  they  bore. 

A Coinage  of  copper  existed  in  Bcotland  at  an  earlier 
period  tlian  in  KitgUod  ; a currency  abo  was  estabUabed 
of  Biilon  money,  or  capper  washed  vritli  silver. 

The  Danea  struck  Coins  in  Ireland  in  the  Vlllth  CciBageof 
and  JXth  centuries  on  the  model  of  those  of  England ; IreuS. 
but  60  barbarous  is  their  workmanship  that  the  human 
countenance  can  scarcely  be  discerned,  and  in  lieu  of 
letters  only  strokes,  111111.  appear.  The  Coins  of  the 
Irish  Kings  were  struck  in  Ihiblin,  but  (hose  of  British 
Monarchs  abound,  also  struck  in  that  C'ity,which  resemble 
in  many  respects  the  Coins  nf  England  down  to  the  reign 
of  Ueory  Vlll.  Under  that  Prince,  the  badge  of  tlie 
harp  was  6rst  assumed  for  Irish  Coins.  On  the  pieces 
struck  from  the  reign  of  Jolin  to  that  of  Henry  V.,  the 
heads  of  Kings  sp|iear  enclosed  by  triangles ; and  afrer 
the  last-named  Pimcc,  they  are  distinguisheil  by  (he 
names  of  the  Irish  Cities  wbiclt  they  bear.  In  the  time 


* One  of  Queen  Anne'i  F&rthinKt.  dateO  1*14,  wav  ainent 
The  two  beeruif;  BntaAais  under  a Rirtal,  and  Peace  wilb  a Car 
are  rare  j that  with  Beito  rf  fht*,  1713,  is  cxtrcmelr  rare. 
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of  Eliznbeih,  Coins  in  copper  as  well  as  in  the  other 
nutia.  meUiU  were  ii^ued  for  Ireland ; but  upon  the  abolition 
of  the  Mint,  in  the  year  1640,  no  more  gold  and  silver 
was  struck. 

Sect.  3. — Medals,  &c.  &c. 

The  terms  Coin  and  Medal,  though  materially  dif- 
fering in  their  sii^nihcation,  ore  frequently  conhiundinj  ; 
Pinkerton,  notwithi^tandin^^  lie  htLs  made  the  dis- 
tinction. has  neglected  to  observe  it  thruuorlMNit  his 
Essay;  IhU  it  is  iin}Kirlaut  they  should  l>e  diMriniinated. 
Coin  is  applied  to  such  productions  of  the  Mint  as  were 
intended  for  currency  as  money ; Medal  to  such  as  were 
struck  in  conimnnonition  of  events  or  in  honour  of 
individuals.  The  mi-sapplicHtion  of  the  terms  has  pro- 
bahl  V arisen  from  the  niimlter  of  Ntirnismaticul  Works 
which  have  apjiearrd  in  the  French  toii^e,  and  in 
which  M«d47<//c  is  employed  in  both  senses. 

The  remarks  offered  upon  the  subject  of  moilem 
Euru{>ean  Coinage,  arc  applicable  in  many  instances  to 
Meilals  also ; such  as  an  absence  of  character  in  the 

?>r1raits,  and  a ^^tfulnetM  of  the  manners  of  the 
ime  ami  ('ountry  in  their  devices.  Amonp  the  pecu- 
liarities which  distinguish  the  modern  from  the  ancient 
MetlaU,  may  he  mentioned  the  introduction  of  portraits 
of  illustriotis  characters.  It  is  remarkable,  that  while 
bust.s  are  found  ot'  many  of  the  ancient  Poets.  Histo- 
rians. and  PhihK»0|diers  of  celebrity,  their  {K>rtraits  no^er 
occur  on  Medals.  On  the  other  hand,  no  sooner  had 
the  Art  of  Die  Enirravini^  revived,  than  it  became  aj>- 
plied  to  Ute  purpose  of  transmitting:  to  poiOerity  the 
portraits  of  dtstingnisheti  imlitiduals.  Another  distitie- 
tion  worthy  of  notice  is,  that  imxlcnt  Medals  have  fre- 
quently been  employed  as  vehicles  of  Political  satire ; 
a practice  uhicii  prevailed  chiefly  in  the  Low  Countries. 
There  is  rea.<mn  to  believe  that  Satire,  which  has  now 
quitted  Medals  for  Prints,  was  not  altofn^tber  unknown 
to  the  Roman  Mint ; it  is  certain,  however,  that  it  was 
but  rarely  practised. 

Many  of  the  early  Medals,  thou;^i  defi^ivc  in  desi^, 
are  plea.singfrom  the  boldness  of  the  parts,  aimplicity  of 
the  forms  nod  force  of  relief;  in  the  course  of  time  we 
find  greaterattention  bestowed  on  the  detail  and  general 
appearance,  their  chief  merit  consisting  in  a display  of 
minuteness  of  Art.  Among  the  symbols  we  fre- 
quently meet  with  the  delineation  ofediHces  of  celebrity, 
of  which  jterspertive  r^prewntations  are  given.  The 
buildings  represented  on  Roman  Coins,  on  the  other 
hand,  are  Kimple  elevations.  The  perumage*  of  the 
Heathen  Mythology  are  frequently  iiitroductd  on  Mo- 
dern Medals,  in  connection  with  the  events  they  com- 
memorate ; a glaring  impropriety,  wliich  is  rendered 
more  apparent  when  wc  remember  that  these  symlads, 
occurring  on  ancient  Medals,  strongly  illustrate  the 
manners  of  the  Age. 

The  legends  on  Modem  Medals  have  been  oddly 
divided  by  one  writer  into  the  Impious,  Poetica],  Jin- 
gling. Intricate,  and  Amusing,  In  vtrhich  Pinkerton 
adds.  Long  I/cgends.  We  cannot  find  room  to  insert 
specimens  of  these  strange  varieties. 

The  tirxt  Medal  struck  in  England  is  of  Henry  VIII  . ; 
it  is  in  gold,  and  bears  his  portrait,  and  an  inscription 
on  the  reverse.  With  Edward  VI.  the  Coronation 
Medals  commence,  an<l  from  that  reign  Medals  exist  of 
all  our  Mnnarchs  bearing  sy  mbols  of  a political  nature. 
Those  of  the  ('ommonweaUh  and  Charles  11.  wore  ex- 
ecuted by  Simon,  and  have  been  engraved  hy  Vertue. 


On  the  Medals  of  Queen  Anno  the  splendid  achieve-  Mudera 
mcnis  of  Marlborough  are  recorded,  and  shortly  after  Medala 
Davilcr,  a Genevese,  executed  the  Medals  of  the 
Kings  of  England  and  of  many  illustrious  characters. 

S(v>tch  Meilab  have  been  found  of  an  earlier  date  than 
the  English,  one  existing  of  Daviil  II. ; it  was  struck 
in  the  XlVth  century,  is  of  gold,  and  formed  upon 
the  model  <d'the  Nobles  of  Kdviard  III.  The  .Medals 
of  Mary  are  numerous,  and  the  most  interesting  of  the 
series. 

The  Pupal  Medals  are  the  earliest,  anti  at  the  same 
time  most  complete  Mmlern  series  which  exists ; they 
commence  with  Paul  U.,  1464  ; there  are.  indeed, 

Medals  U»  be  found  of  Po[h“s  many  centuries  previously, 
but  they  were  struck  by  the  succn>»ors  of  the  above. 

The  common  lyiies  on  the  reverMm  of  these  Medals  are 
the  cross  keys  and  mitre;  the  obverse  beans  the  head 
of  the  Po|>e,  viith  or  without  the  mitre.  A few  of  the 
Popes,  as  Julius  II.  ami  Leo  X.,  were  so  fortunate  as 
to  have  tlie  Historical  devices  on  their  Medals  <lesigned 
by  tlie  distinguished  INiinttTs  of  the  Age,  as  Raffaelle, 

Julio  Romano,  and  others.  Medals  alwund  of  many 
of  ilic  Italian  States,  especially  of  Florence  and  Tua- 
cany  ; a fine  aeries  is  extant  of  the  Medici  family  also. 

Tlie  miwt  remarkable  of  the  French  Mwlals  are  those 
of  Louis  XIV.,  forming  a complete  History  of  his  life. 

The  German  Meibds  appear  willi  Frederick  III.,  1453, 
and  are  numerous  of  the  sc(>arate  States  as  well  as  of 
the  Emperors.  Midals  liegin  in  Holland,  1566.  and 
are  rendered  chiefly  conspicuous  by  the  maf»  and  jdons 
delineaieti  thereon,  devices  which,  though  they  exhibit 
loverly  in  design,  arc  neverthelc^  curious  ami  useful. 

The  Spanish  Sledals  commence  with  Comuilvt),  about 
the  year  15W.  There  are  other  scries  ap))crtaining  to 
Denmark,  Swc<len,  and  Hungary. 

It  18  highly  important  that  a person  desirous  of  col-  DiHtiactieos 
letting  Coins,  should  be  enabled  to  detect  the  forgeries  brtweea 
of  modern  times,  as  we  regret  to  say  they  prevail  to  a 
very  great  extent.  This  knowledge  can  be  acquired  only  Cp^na. 
by  a careful  examination  of  Coins  known  to  be  fiilse 
with  such  B.S  are  accounted  genuine.  The  hint*  given  in 
books,  a few  of  which  we  shall  subjoin,  may  be  read 
with  ailvantage  preparatory  to  such  an  exercise,  but  of 
themselves  they  can  contribute  little  to  security.  Tlie 
means  by  which  the  MedulUfd  is  enabled  to  detect  true 
from  connterleit  (’oin*  are  so  various,  and  depend  upon 
such  minute  peculiarities,  a*  not  to  admit  of  being 
suitably  expressed  in  words. 

No  sooner  had  a taste  for  collecling  Coins  manifested 
itself  than  attempts  were  made  to  impose  upon  the 
ignorant ; and  Uie  individuals  engaged  in  these  ^geries, 
so  far  from  regarding  the  practice  dishonourable,  claimed 
to  themselves  especial  merit  for  their  skill  in  accurate 
imitation.  Many  of  the  European  Countries  have  pro- 
duced individuals  who  have  acquired  celebrity  by  this 
disgraceftil  practice;  the  most  celebrated  were  two  Italian 
brothers,  the  C'avini  of  Pudua;  their  pieces  are  desig- 
nate«l  Paduann,  and  exhibit  extraordinary  skill.  Car- 
Icran  practised  the  same  trmle  in  Holland.  Dervicu  of 
Florence  confined  himself  to  Mnlallions,  and  Cogomicr 
foT^d  tlie  Thirty  Tyrants  in  brass.  Pinkerton  divides 
counterfeit  Coins  into  six  classes.  They  arc  as  follows : 

1.  Modern  imitations  of  ancient  Coins,  which  have  ac- 
quired value  trom  being  fabricated  by  artists  of  emi- 
nence. II.  Coitw  cant  Irom  the  preceding.  Ill-  Coins 
east  from  the  antique.  IV.  Ancient  Coins  retoucheil, 
and  the  obveme*  and  revereea  altered.  V.  Coins  im- 


Dioiri:’- 


N U M I S M A T I C S. 


a\o 


i 


Nun.U.  prensetl  wiih  new  devices  and  snblered.  VI.  Cuunlerfeit 
in4ti^  Coins  which  have  clefts  filed  in  them,  ami  thot^  which 
are  plate<i. 

The  lorgeries  have  been  chiefly  directed  to  perfecting 
thediflerent  series  known  to  Iw^ar  a high  value  ; the  lm> 
perial  Medallions  umt  series  in  first  brass, are  consequently 
the  classes  in  which  they  most  ahmind.  Forged  Coins, 
from  being  cast,  generuily  do  not  ei^hihit  the  sun>e  degree 
of  sharpness  os  tltuse  which  are  genuine,  the  projections 
are  mure  rounded,  and  those  jxirtions  of  the  object* 
which  unite  with  the  ground  are  less  strongly  markc«!. 
The  surface  of  Uie  metal  being  corroded  is  no  criterion 
of  the  genuineness  of  a Coin,  us  by  an  ingenioiis  applicu- 
tiuu  of  acids  the  cficcU  of  Time  can  be  given  with  great 
nicety. 


Direction*  /or  forming  Cabinet*. 


Cabinets  of  Coins,  as  Pinkerton  observes,  may  be 
considered  as  of  three  kinds : the  first  of  these  may  be 
termed  the  Complete  Cabinet,  including  the  Coins  of 
every  Nation  both  ancient  and  modern ; in  the  second 
the  completion  of  one  series  is  aimed  at;  and  the  third 
consists  of  an  assemblage  ofspedmena  selected  from  the 
leading  clasfa  s. 

The  complete  Cabinet,  from  the  great  expense  attend- 
ing It.  is  rarely  formed  by  individu^s  but  reseneil  for 
scientific  and  learned  Institutions.  .\a  the  directions  for 
the  formation  of  this  Cabinet  will  apply,  however,  in 
part,  to  the  remaining  two,  and  as  it  should  form  tlwr 
basis,  we  shall  lay  down  the  method  we  conceive  the 
must  desirable. 

In  the  clas-Hification  Coins,  an  alphabetical  arrange, 
mcni  was  formerly  rendered  subservient  to  every  other, 
with  a complete  disreganl  of  time  and  place.  A system 
more  acconlant  with  truth,  is  that  in  which  the  alphalietical 
order  is  mode  »econdury  ami  introduced  only  U>  facilitate 
reference. 

The  Coins  of  die  Greek  Cities  and  Free  Stales  take 
the  lead,  obsening  the  following  order  with  the  Coun- 
tries: 


K 


CROPS. 


A*u. 


Spsh^ 

GatxJ. 

Bhtsiru 

lUly. 

Sicily. 

SiciliRO  Isles, 

Mtrua. 

Thrace. 

Macedoa. 

Tlieealy. 

lllvna. 

Kpins. 

('orcyrm. 

The  Slate*  of  Nuvthem  Gri*ece. 
Kuhoni,  Crete. 

Ophnllenia. 

Zacynthua.  Ithaca. 

The  PcUipuuneaus. 

1»Im  of  tli«  Kgeao  Sea. 


T)i«  CouDthe*  of  .^«U  Miour. 
loaian  and  Canau 
j^rmoala. 

( '<imau|Ccoe. 

Syria. 

Swucit. 

Syria, 

PhdMucia, 

Jiidva. 

F^Icmu. 

Parthia. 

Pvnua. 

Africa. 

Cynmaica. 

Zeugilaaia. 

Nuiuidia. 

and 

MaunUoia. 


The  Coins  of  the  Cities  in  each  Country  may  be  dis- 
poned alphabetically,  the  gold  taking  preceilenoe  of  the 
silver,  and  the  silver  of  the  copper.  The  Coins  of  the 
Greek  Princes  class  with  the  respecrive  C’ounlries. 

The  Rorruui  (’otas  will  succeed  in  the  following 
order: 

Roman  Ann,  arrangetl  in  sets. 

Coins  of  the  Roman  Families  in  aiphubelical  order. 

Imperial  gold  coins  ; Imperial  silver  Coins. 


Imperial  first  brass;  second  brasw;  third  brass.  .Amnci-- 

Impcrial  Minimi,  including  the  Quinarii  of  gold 
and  silver,  omi  the  smallest  of  the  copiJcr  Coins.  Cahiaet. 

Imperial  Medallions  of  all  metals.  y ^ 

Imperial  Gret^k  Coins;  Colonial  f'oins. 

Coin.s  of  the  Emperom  struck  at  Alexandria,  generally 
in  hnse  metal. 

Lastly,  ('oins  of  a few  Gothic  IVinccs,  of  the  early 
Ea-steni  Nations,  &c. 

In  the  Modern  department,  the  Countries  are  arranged 
chroiiologirally,  with  the  exception,  however,  of  Eng- 
land, the  Coins  of  which,  from  the  great  pericction  of 
the  series  and  the  interest  thereunto  attached,  may,  at 
least  ill  an  English  Cabinet,  take  precedence  of  the  rent. 

When  the  Coins  of  any  one  Kingilom  arc  very  numermis, 

Uiey  may  be  classed  according  to  their  dimensions,  in 
which  case  it  will  Iw  found,  that  the  Modem  silver  ('oins 
full  under  three  sixes ; thus  we  have  the  Penny,  which 
for  many  .\grs  coivstituted  the  sole  Coin  ; the  Groat,  a 
Coin  of  some  importance  for  a consideralile  period  and 
existing  to  this  day  ; and,  lastly,  the  Crowii-piece  from 
the  commencement  of  the  XV^Ith  century. 

The  Cabinets  formed  in  England  are  irhicfly  of  the 
second  kind,  in  which  the  collector  has  hiul  in  view  the 
perfecting  of  a single  cla.ss,  whether  Greek,  Homan,  or 
English  Coins,  the  last  in  all  probability  very  nuturaily 
being  Uic  most  extenrive.  >Vhen  the  series  of  Imperial 
Coins  in  first  brass  cannot  be  perfected,  from  the  exces- 
sive rarity  of  those  6f  a lew  Emperors,  the  second  brass 
may  be  substituted ; also  the  small  brass  resorted  to  in 
order  to  complete  a series  in  the  middle  sin?.  The  same 
may  l»e  done  in  the  Rntnan  gold  and  silver  Coins  other- 
wise it  would  frequently  be  impossible  to  form  a sequence. 

Wlien  the  Inqxrrial  Coins  are  not  numerous  in  a Ca- 
binet, they  may  be  cla.ssed  with  the  Roman  Imperial, 
and  follow  in  the  onlcr  of  the  Emperors, 

Tlie  third  Cabinet  or  Casket  of  Coins,  as  it  may  be 
termed,  will,  from  its  variety,  prove  more  generally  in* 
teresting  than  the  two  preceding;  an  attentive  examina- 
tion into  the  above  arrangement  will  suggest  the  best 
method  of  disposing  of  the  Coins,  but  much  must  of  iie* 
ceauiiy  be  left  to  the  judgment  and  fancy  of  the  collector. 

Kumismatical  ff'riien. 

A full  and  accurate  description  of  Grecian  arul  Roman 
Coins  will  be  found  in  the  Dorlrina  7iummor»/m  re/e* 
rum  of  Eckhel ; the  Wtwk  is  extended  to  eight  quarto 
volumes,  and  is  without  question  the  most  complete  of 
its  kind.  The  writings  of  Putin,  Jobert,  and  Pinkerton 
take  the  lead  among  the  elementary  prxxluctions  ; the 
£jt«i7y  of  the  la.st,  though  occasionally  deficient  in  accu- 
racy and  perspicuity,  forms  on  the  whole  the  best  intro- 
duction to  a knowleilgc  of  the  study  that  has  yet  ap- 
peared. The  Grecian  Coins  are  detailed  in  the  Works 
ofGoHxius,  Magnan,  Gessner,  Frcelich,  and  Pelleriii, 
some  fA  which  are  little  more  than  cxleiidc<l  Catalogues 
of  Coins,  Vaillant  has  written  at  considerable  length 
on  the  Monarchic  Coins,  as  well  as  the  authors  just  men- 
tioned; a very  good  general  knowledge  of  this  class  of 
Cotn-s  mayalso  be  obtained  by  a penisalof/.*fcouogropA;> 

Grerqne,  by  E.  Q.  Visconti.  A small  Work  entitled 
Stiminmaiiquc  d«  Voyage  du  Jmne  Anacharti*,  by 
Dumerson,  gives  a concise  acwmntof  the  most  important 
of  the  Grecian  Civic  Coins,  and  is  beautifiilly  illustrated. 

In  the  division  of  Roman  Coins,  Vaillant  and  Morel 
have  each  left  excellent  Works  on  the  Coins  of'  the 
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Kumis.  Families;  for  thof*e  of  the  Empire  that  of  Vaillant  is  the 
in*tie».  rfiief,  aod  it  w brought  down  to  the  extinction  of  the 
Western  Empire ; for  the  remaining  Coim,  Kanduri 
may  be  consulted.  Addiiimi's  Diaiogut*  oh  ihf  V$rful‘ 
nett  of  Anvient  MrdaLt  treats  only  on  the  Coins  of  the 
Emperors  in  firt>t  hro-ss,  and  cimlains  many  excellent 
remark  upon  the  utility  of  the  study  at  lar|c;e. 

A complete  History  of  the  Coinage  of  Englaml  is 
afforded  1>)  Uuding's  Annnli  of  th<  Coinagf  of  Britain; 
it  is  accompanied  by  a V'olume  of  Plates  executed  with 
great  care,  and  containing  representatious  of  all  the 
pieces  that  have  issued  from  our  Mint.  Snelling’s 
Tnhtm  have  long  been  popular ; they  form  a good  cala- 
lugue  of  English  Codntf  and  are  valuable  to  Uie  col- 


lector  as  a Work  of  reference,  but  the  preceding  Work  Nnrnis* 
offers  every  infinrniation  on  the  subject  that  can  be  de-  rosficsl 
sired.  For  Scotch  and  Irish  Coins,  Anderson  and 
Simon  take  the  lead ; for  the  French,  Boulerone  and 
Ije  Clerc;  for  the  Papal  Coins,  Flora\'aiites ; Argdail 
for  lliose  of  the  Italian  Stales,  and  Florez  fur  the 
S}umi»h. 

The  value  and  proportion  of  Uie  Ancient  Coins  have 
formed  tiie  subject  of  a Treatise  by  ArbuUiiKit,  and  tiw 
Tables  which  it  contains,  nutwitlistunding  their  great 
inaccuracy,  have  been  frequently  truiiscribed : we  have 
endeavoured  to  rectify  these  errors  in  the  Tables  alMive 
given  for  the  Greek  and  Roman  Coins,  but  a complete 
Work  of  the  kind  is  mudi  wanted. 


A Table,  rihibiting  the  Comparaiivt  Value  of  the  chief  j 
Gold  Coim  of  Modern  Countries  reduced  to  Uu  standard 
of  K«f/onrf. 


KiigUad. . 
Fnuica  ... 


*PiiKT  of  *i0  Francs 

/rna) 

10&Ki/<irr,or  fYorm  f\tre 

' Hyder 

FttiiJt  (l^fBaian  <!*«) . * 
\*Hai/‘lmpenai  ...... 


XtftherUnds.... 

HuUsimI  . 

Dcanurk 

Kuasia  .. 

Austru  S»tereig\ 

BavarU  . . . | Mas  ^or  • * 

WiTtenib«itgj*/WoA'  

Brunswick  ............. 

WrviphaUa  |*/'ute/r  1 

Saxony  ...  *Do.  ^ Auguste  d* or) . . ) 
Haouver.,.!  Do. (Gearge d*Of). . . 

iPnuaia >A«/a^  (Frederick) 

MUaa  

PivdnMmt  , 

< Piuixia  .... 

I l\ucany  , .. 

Room  ..... 

Sicily..... 
jSwilscrlaad  .... 


A Table,  exhibiting  the  Comparative  Value  of  the  chief  Silver 
Coim  of  Modem  Countries,  computed  at  the  rate  of  h#.  2d. 
per  ounce,  standard. 

I SMMtWC^OM.  I CartvMValw. 


|Sf»ta  . . . . 
IPortugol. , 
iTurkry  .. 


*yVirn/r,  or  Dappta 
I Pui9ie,\kt 

Pitioie  ...... 

H*f>voe  of  Etruria  . . 
.ScHiio  of  the  Republic 

\*Ouner 

Pia/o/cuTihe  ilt^  etic  Re*| 
public 

|•Z>(>w6/rAJro/^orX>Di^^| 
Joftnane 


..... 

YermeeLedtUk 


Untied  Stales  ..  *Eagl«.,  ............. 

[adia  ...  ......I  jViuter  (Bomtwy)  ..  .. 

((-oi>ip«Q)'s).. 
j*IX).  (Madras)  .. . . 
&iar  f\ig9*Ut 


I 


20  Slullings 


14  FkmaaorOuild*.! 

& 

YFkrrins  ^rcultm  | ( 
10F)oraH42CNuta.i  I 

...  !o 


20  Lirof 
20  Lima 
4U  I.Lm 
40  Lira 

COTah 


Engt*"d  . . . . ! Craira  (4  in  proportion) 

" (1  i. 


S ShtUing* 

Franc  piemj I 100  Centimes 

IjiloHatiil \Fhrin  (30,  12,  6,  Ac  Stiver  pieces  ')  100  Ceuts.  or  ^ 

in  pri>p.)  ............... . j 20  Stivers 

63  Stivers  conitHule  the  £hrca>{ 

|r>MW>,  59  the 

IlnesiBark . ...  A'nHw,  or  Crwwo,  j of  Rgktdaltr  .1 


jSweden  Ris^Uar  (4  io  poip.) 

jRuBua ^Ratle  (|  aad^  to  prop.) 

jPnaaia  (Flurin)  ^ in 

jOsKBUioy . ‘ - ..  . 


Himgtw  ... 
||Swtta«ruAd 
(tioaeva) 


Italy 

(lUnw) 


0400  Hers 

^ TTw  number  o(^  j 


I pMwtra  vary  J 


Sidty  .., 
Spain  . . , 
Portugn!  , 

r Tlttfef^  .< 


TWeror  Dollar  tad  j m pnp-n 
The  Thaler  i*  the  measun:  ufl 
value  timiughuul  the  Ounsauj 
Stales. 

Kruae  .............i 

Pntoftm,  or  Crown  in  prop.)  . . 

This  Coin  varict  inea»  uf  th«j 
Cantona. 

Seado,  or  Cram  (|  in  pnip.)  .... 

Ilte  Scudu  b the  chief  dlverl 
CotA  of  thu  Country,  but  b sab.! 
jeet  Id  great  variatioo  ia  Um  eeveral 


Scudo  in  prop.)  . 
f\uttrr,  or  Dotlar  . • 

Criood*  Ac.) 
Ptaetre  a^  4)  « ' 


2 3 


I Caitad  States. ' Mtar  (|  tn  prop.) 


Indb  . 


15  Ru|>ei.'i 

4 Rupees 


Rupee  , 


4 Marks 

100  Cu|>tfcs 
24  Grosebea 


3 Livrta 


lOPaoli,  w 5 Lira 


SOTaris 
10  Rials 
400  Kecs 
40  Paaa 

lOO  Cents 

16  Aoaa 


d. 

'>i 

9| 


24 


3* 

3} 

n 


* Thaw  have  tlieir  Huuliba,  Halvea,  Ac  ia  praportion. 

JVote.  The  Dueat,  varying  by  the  atwre  cunqiutatiun  from  9s.  2d, 
to  9s.  4|d..  carcuLara  thruu)d>nut  Germany,  Switxerbnd,  and  most 
of  the  Nwtbera  KoTOfeaa  Countries,  sa  Duomaik.  Sweden,  and  Ruiaia : 
h has  aha  its  Double  and  Half  Thb  Coin  b also  commuo  among  the 
Italian  States,  where  it  ikuwi  under  lbs  narae  of  Sryotn;  in  Venice  it 
tl  termed  CArfuia,  or  ZeacAiUo, 


Sate.  For  the  Spanbh,  Pnrtuguewa.  and  Dutch  setUemans  on  the  Cunti. 
n«Bt  and  ia  tha  West  ladies,  sae  the  Coiiis  of  the  nmpeclive  Nations. 
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Its 

•uliMirely 
PleMuns,  of 
A sort  con. 
d<tcire  lo 
VirtuA. 


The  diflicuUy  of  giving;  a clear  and  succinct  definition 
of  ihe  Art  of  Poetry  is  proportioned  to  the  almost 
universal  nature  of  its  subjects,  in  common  with  the 
studies  of  Theology,  Kthics,  Oratory,  liistury,  and  of 
Legisluliun,  so  fur  aa  it  la  connected  uith  the  broad 
Principles  of  Kthics,  it  is  obviously  distinguished  from 
those  Sciences  conversant  either  with  the  Physical  natiU, 
or  the  speculative  curiosity  of  Mankind,  its  proper  field 
being  our  Moral,  Social,  and  Reflective  nature.  Again, 
it  dilfers  from  the  rest  of  the  Sciences  thus  conversant 
with  a common  inaleria],  as  prtifessing  neither  the  office  of 
j>ersua8ion  nor  of  instruction.  Its  province,  in  the  env 
ploymenl  of  the  common  medium  of  Language,  is  imi- 
tative and  expressive,  and  its  end  is  Pleasure ; of  a 
n-fioed  and  intellectual  nature  it  is  true,  and  capable  of 
promoting  the  highest  Moral  ends,  hut  still  exclusively 
Pleasure,  as  in  the  kindred  Arts  of  Music  and  Painting. 
It  b certain  that  Historical  Tnith,  Moral  instniction,  or 
Oratorical  persuasion,  may  be  emliodied  in  Poetry  ; but 
thus  also  do  History,  Elhica,  and  Rhetoric  in  their  turn 
Bpfical  to  (he  Imagination  by  those  graces  and  ornaments 
which  belong  more  peculiarly  lo  Poetry.  It  is  the 
respective  end  soughl  by  each  Science,  which  must  deter- 
mine both  its  nature  and  the  rules  defining  its  peculiar 
excellences. 

That  Pleasure  is  tlie  cxclutuve  end  of  Poetry,  does  not 
necessarily  compromise  either  its  dignity  or  usefulness. 
As  Mental  Pleasure  is  the  indication  and  the  test  of 
the  formation  of  those  Moral  habits  on  which  it  is 
attcudant,  an  Art  productive  of  this  result  from  the 
representation  of  Mural  sentiments,  and  the  actions 
arising  from  them,  must  be  guided  by  tliose  rules  which 
determine  their  merit.  It  will  be  in  fact  found,  that 
with  very  few  exceptioM,  Poetry  has  adapted  itself to  llus 
highest  tone  of  Morality  prevalent  in  the  Country  or 
Age  wherdn  it  has  flourished.  Mankind  are  obviously 
more  Moral  in  theory  than  in  practice,  reprobating  the 
imaginary  picture  of  vices  even  to  which  themselves 
are  prone,  and  delighting  in  the  highest  imaginary 
model  of  such  virtues  aa  themselves  possess  in  a minor 
degree  ; and  the  fitllucy  of  the  vicious  man  arises  not  so 
much  from  a denial  uf  tbe  IVinciples  of  Right  and 
Wrong,  as  fiom  a refusal  to  adapt  them  to  his  own  case. 
Thus  the  iliflerence  between  a man’s  real  Moral  merit, 
and  bis  own  conception  of  it,  will  generally  measure  tbe 
superiuHiy  of  the  tone  of  popular  Poetry  over  tlie  existing 
standanl  of  average  Morality,  regard  being  hod  to  the 
spirit  and  Religious  creed  of  tbe  Age.  Tlie  Greek  and 
Homan  Poets  accordingly  dwell  strongly  on  Juatioa, 
Patriotism.  Reverence  to  the  Gods,  to  old  age,  to  the 
Laws  of  our  Country,  in  short  on  all  those  duties  which 
cement  the  Social  compact.  Tbe  Scalds,  on  the  con- 
trary, so  far  as  we  can  judge  from  the  relics  of  their  rude 
rhymes,  strove  to  give  tbe  most  exalted  tone  to  what 
were  considered  aa  (he  highest  virtues  among  a Notion 
of  Pirates,  whose  very  Go^  were  fabled  as  living  io  a 
|)erpetual  slate  battle  and  mutual  destruction,  to  be 
brought  to  a more  perfect  crisis  by  tbe  coming  of  Lok. 
Their  precepts  are  inhuman,  lumply  because  public 
u]iinion  then  recognised  Moral  excellence  as  consisting  in 
qualities  the  very  rewiae  of  humanity.  Here  we  see 
Poetry  adapting  itself  rcspecUvcIy  to  the  highest,  and  to 
6.M 


(he  most  dangerously  brutalired  degree  of  the  light  of  Poetry. 
Nature,  but  tii  both  instances  inculcating  the  loftiest  v— 
Principles  of  Elhks  which  its  hearers  had  derivetl  from 
that  lighL  In  spile  therefore  of  the  denunciatiutis  of 
Plato  against  Poets,  as  rorrupters  of  his  imaginary  Re- 
public, it  may  he  safely  affirmed  that  their  province  is 
rather  to  second  the  efforts  of  llic  Moralist  and  Legis- 
lator. and  that  when  the  lone  of  National  Poetry  is  cor- 
rupt, it  is  only  a proof  that  the  existing  standard  of 
MrKality  is  no  adso  in  a double  degree. 

Her  tnek,  where’er  the  Godden  rovei, 

GU>ry  pureue,  sad  i^nerous  Shame, 

Th*  uuooBquetsbIe  Mind,  sod  frredoni'a  holy  flame.* 

Nor  sgain  can  U be  properly  said  UiatTruth  is  one  of  f*f 
the  objects  of  Poetry,  further  than  ss  that  prulnbility, 
which  the  Poet  is  bound  not  to  violate,  is  founded  on  a 
genera)  induction  from  facts  as  they  really  take  place  in 
the  Mural  nr  Visible  World.  The  subject  ol'his  Art  is  not 
that  which  it  in  any  particular  instance,  but  that  which 
generally  may  be.  In  no  case  does  he  attempt  to  assert 
or  prov'e  any  spedfic  matter  of  fact ; and  even  in  Didac- 
tic and  Reflective  Poetry,  which  may  be  considered  as  a 
mixed  branch,  he  seldom  aims  at  more  than  to  shadow 
out  pleasurably  certain  general  Principles.  The  most 
perfect  Tragedy  or  Epic  Poem  may  not  necessarily  con- 
tain a word  of  Truth  in  it,  any  more  than  (he  dreams 
which  madmen  often  form  with  the  most  ingenious  co- 
herency on  an  assumed  hypothesis ; and  in  both  cases 
there  is  a sound  basis  consisting  in  the  experience  which 
(he  Mind  has  acquired  as  to  the  connection  of  causes 
and  circutnstonces.  Thus,  assume  that  Ulysses  was  a per- 
son really  existing.ofthe  rank  and  character  described  by 
Homer,  and  meeting  with  the  persons  and  adventures 
exinbii^  in  the  Odyttey,  and  every  thing  which  he  does 
and  says  is  admirably  consistent  with  the  inductive  view 
of  Human  Nature  which  tbe  reader’s  prerious  experience 
enables  him  to  take.  Again,  the  wildest  dreams  of 
Poetry  cannot  come  home  to  the  fiincv  with  much  plea- 
sure. iinlefs  they  are  founded  on  something  analogous  to 
Truth  and  Experience,  or  to  some  home-bred  prejiHlIce 
or  recollection  which  has  impressed  itself  previously  <m 
the  Mind  with  the  force  of  reality.  The  Fairies  in  the 
Midsummer  Sighft  Dream  act  and  speak  in  a manner 
exactly  conformable  to  the  notions  which  superstition  has  , 
gravely  promulgated  of  such  half-human  elves,  and 
which  the  playful  legends  of  the  ingle-nook  and  the 
greenwood  tree  made  **  familiar  as  iKHischold  words’*  lo 
the  imagitmlions  of  our  ancestors.  Nay  even  in  Ihe 
marvellously  original  creation  of  the  monster  Caliban,  it 
is  the  Metaphysical  Truth  which  renders  palatable  a fic- 
tion which  our  sober  judgments  directly  pronounce  im- 
possible. Once  suppose  a Being  compounded  of  Demon 
and  Savage,  and  according  to  the  distinct  ideas  existing 
in  our  Minds  respecting  these,  their  actions  and  langtiage 
would  mingle  just  in  the  proportion  exhibited  in  the 
character  of  “ the  poisonous  slave,  got  by  the  Devil  him- 
self.’* Suppose  also  a spark  of  Divine  benevolence 
infused  into  a Spirit  moulded  from  the  es«ence  of  wild 
fiowers  and  zephyrs,  tempering  and  huinaiiizing  the 
Fairy  sporliveness  which  we  slimild  associate  with  such 

• Gray,  Pri^reu  of  Potty. 
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H cniii]K>und,  ami  \vr  have  a Rctng  answering  to  the 
Familiar  Spirit  Ariel,  whose  lineaments  ami  passions 
the  Poet  has,  with  great  judgment,  indicated  in  a less 
distinct  manner  than  those  of  his  grosser  counterpart 
Thus  is  Poctn.’  amenable  Truth  as  an  ultimate,  though 
not  an  immediate  test ; and  therefore  cannot  lie  said  to 
profess  or  alriolulely  to  violate  it. 

The  definition  of  Poetry  recognised  by  the  Ancients, 
as  an  Art  imitative  of  Human  manners,  is  olnlously  too 
estensivc  to  meet  our  mmlern  ideas,  inasmuch  o»  It 
equally  applies  to  Prose  fiction,  an  important  branch 
of  Literature  almost  peculiar  to  modern  times.  Nor 
agfun  docs  it  seem  sufficiently  extensive  to  include  those 
many  varieties  of  metrical  composition,  equally  common 
to  ancient  and  present  times,  which  cannot  be  called 
imitative  in  any  other  sense  than  Oratory  orspuiituncous 
Language  can  be  so  denominated:  where,  ^ instance, 
some  Miwal  Truth  is  inculcated  by  the  Poet,  or  some 
feeling  congenial  to  the  Mind  cd*  his  readers  is  exprei^l 
by  him  in  his  own  person.  These  arc  the  «»le  elements  t*r 
composition  in  Goldsmith’s  Poem  of  The.  TVoerf/rr,  full 
os  it  is  of  dignity,  high  feeling,  and  a Poetical  spirit  which 
never  flags.  And  to  instance  a still  higher  style  of  com- 
position. Milton *8  Hymn  in  tht  Detty^  though  introduced 
us  a part  of  his  tmitative  fiction,  is  a composition  com- 
plete in  itself,  as  the  exalteil  expression  of  a Religious 
feeling  adapted  to  all  times  and  sitiiation.s,  and  ts  rather 
«xpres*^ivc  of  the  sensations  which  the  grand  phenomena 
of  Nature  arc  adapteil  lo  create  in  a well-constituted 
Mind,  than  imitative  of  the  objects  which  it  invokes.  It 
is  e<{ually  perfect  without  the  assumption  of  any  person 
or  dreiimstance,  though  placed  with  great  dignity  and 
propriety  in  the  mouth  of  Adam  during  his  stale  of  in- 
nocence. 

The  same  distinction  may  be  laid  down  as  to  Elegy 
and  Satire,  and  also  a.s  to  Lyrical  Poetry  when  not 
mingled  with  the  legends  and  narrative  descriptions  in 
which  Pindar  delights;  in  short,  as  to  all  branches  of 
imposition  in  which  the  Poet  addresses  the  reader  in 
his  own  pro]>er  character,  and  without  the  intervention  of 
any  fictitious  personages  or  things.  Here  the  office  of 
Poetry  may  be  styled  chiefly  expressive,  and  no  further 
imitatire  than  as  it  employs  sounds  and  metre  adapted 
to  strengthen  the  image  of  the  thing  described.  It  is 
most  completely  imitative  in  that  branch  which  seems  to 
have  dwell  more  peculiarly  on  ihe  mind  of  Aristotle  in 
forming  his  definition,  r«. — the  Drama;  where  the  imi- 
tation is  strengilieiied  by  the  additional  aid  of  vocal  utter* 
ance.  i>ersonificBtion,  ^minting,  ami  expressive  music. 

The  distinctiofi  of  Poetical  fiction  from  Imaginolive 
Prose  is  obvious  enough,  aUhough  the  bounds  which 
divide  their  departments  are  tut  small,  and  consist 
chiefly  in  circumstanctB  belonging  rather  to  manner 
than  lo  matter,  connectcii  with  Poetry  rather  os  inse- 
{tarable  aeci<lcnta  than  as  essential  ports.  We  mean 
(hat  metrical  form  which  is  the  only  visible  sign  distin- 
guishing indlHerent  Poetry  from  Prose,  while  it  is  a 
necessary  feature  in  that  of  a superior  sort;  os  well 
as  titosc  ornumeiils  of  figure  and  diction  which  iiicrea'He 
the  force  of  metrical  composition,  but  in  Prose  would 
^eem  Iwmbastic  and  extravagant. 


Fifg  ^rtt  mtiite  ierr*Jten»,  m*tnmgve 


Of  these  wc  shall  treat  in  their  place,  as  ainnected  with 
the  external  parts  of  IWlry,  belonging  as  they  do  to  Ihe 
Art  in  every  branch,  and  distiiiguisliiug  it  from  Roman- 


tic  Prone;  which  in  res|>ect  in  iu  matter arul  its  end,  has  Poetry, 
every  feature  iu  common  with  Poetry  as  an  inventive  and 
imitative  Art,  and  admits  mostly  of  the  same  rules  us  a 
test  of  its  excellence. 

It  Nhould  np|iear  then  that  we  may  define  Poetry  as  DcBDitioa 
an  Art  aiming  at  Moral  and  Intellectual  Pleasure  os  its  of  Poetry, 
sole  object,  and  pronmting  that  IMeasurc  through  tlie 
metlium  of  metrical  lunguuge,  by  the  imitation  tk  such 
things  or  events  tes  affect  the  feelings  and  imaginatiou, 
or  by  the  expresaion  of  the  sensations  w liich  Uiey  produce. 

Its  origin,  as  tnse{wmbly  ctuiuected  w ith  Metre,  Origin  of 
appears  to  us  to  have  arisen  from  causes  intimately  Metrical 
allied  with  Human  Nature  even  in  tire  rudest  stages  o( 

Society.  It  is  in  public  tliat  mankind  instinctively  seek 
(o  give  vent  to  those  cmoiioits  which  arise  from  common 
subjects  of  interest ; such  as  the  worship  of  the  Deity, 

(he  commemoration  of  public  benefactors,  or  of  political 
events;  a victory,  or  a reverse.  In  small  and  rude 
Slates  contending  for  very  existence,  such  causes  of 
emotion  would  be  most  intensely  felt.  Every  individual 
in  an  assembled  crowd  would  seek  to  join  in  the  expr^ 

Hjon  of  gratitude  or  deprecation  to  hi*  Divinity,  of 
honour  to  hi*  chieAain,  or  of  defiance  to  the  common 
enemy ; and  that  in  a manner  expressive  of  his  sympa- 
thy with  those  around  him.  The  most  discordant  shout 
bears  thus  a*  distinct  a meaning  as  a war-cry,  or  the 
solemn  assent  to  the  supplication  of  the  Priest,  of  which 
we  have  preserved  a remnant  in  our  Christian  worship. 

Tltese  were  probably  the  earliest  modes  in  which  the 
voice,  the  natural  organ  of  emotion,  sought  to  express 
itself  in  a great  ossembly;  acccmi|)anicd,  perhaps,  on 
some  occasions  by  such  rough  and  primitive  iiislrumeiits 
of  Music  as  were  known  to  earlier  times.  Nothing 
possesses  in  itself  so  imposing  an  cITect  on  Uie  imagina- 
tion a.s  a mighty  and  overpowering  sound,  such  os  that 
of  thunder  or  a stormy  sea ; and  when  expressive  of  Uie 
unanimous  feeling  of  the  Many,  the  Moral  grandeur 
superadded  thereby  renders  it  doubly  ouimalitig.  The 
oh^rvance  of  this  effect,  and  the  improvement  of  the 
rude  drum  or  horn  into  instruments  harmonixing  with 
the  natural  modulations  of  the  human  voice,  would  natu- 
rally lead  inventive  spirits  to  devise  some  means  by 
which  human  and  artificial  sound  could  be  so  blended 
as  lo  express  more  copiously  and  connectedly  the  com- 
mon feeling*  of  large  assemblies.  It  i*  obvious  that 
this  end  could  not  be  etfected  without  something  in  the 
shape  of'  Metrical  arrangement,  analogous  to  (hose  means 
by  which  multitudes  must  learn  to  execute  any  common 
bodily  movement  in  concert,  and  without  confusion,  and 
adapted  to  uMist  the  retentive  powers  of  ibe  Memory 
and  the  car.  Thus,  probably,  rude  war-crics  and  sltuuls 
of  victory  were  grwlually  blended  into  Triutn])hal  cho- 
ruses, and  the  Religious  responses  of  the  populace  be- 
came connectovl  Hymns ; the  Hard  or  Priest  acting  as  Ihe 
(oryphffus.  Olid  regulating  the  voice*  of  the  ningers  a.s 
the  file-leaders  would  arrange  the  march  of  on  army.  In 
progress  of  time,  the  success  ond  pojjularily  of  these  first 
rude  invocations  to  Gods  and  Heroes  would  naturally 
lead  their  composers  to  enlarge  gradually  the  sphere  of 
their  efforts,  according  to  tlieir  different  bents  of  Mind. 

The  legends  relative  to  Heroes  of  elder  date,  ond  the 
fabled  adventures  and  transmigrations  of  their  Gods, 
would  atford  a wide  field  for  the  first  attempts  at  Nar- 
rative Poetry,  to  some  of  this  privileged  class;  others  of 
a more  meditative  turn  would,  like  Orplicus,  embody 
precepts  of  Ethics  and  Legislation  in  a form  ailapied  to 
iinpre**  itself  on  the  Memory,  and,  as  it  were,  conse- 
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Portly,  crated  by  its  connection  with  Divine  subjects;  while 
thuee  of  a more  enthusiestic  and  mystical  frame  of  Mind 
would  proclaim  through  the  same  medium  the  results  of 
thdr  auguries  and  fancied  inspirations,  to  a people  pre* 
pared  to  listen  and  flatter  them  in  their  belief  of  Divine 
revelation.  Hence  wa.s  it  in  all  likelihood,  that  the  names 
of  Poet  and  Prophet  became  synonymous  in  the  Classic 
Languages,  by  a sort  of  ancient  prescription.  Nay,  it 
should  seem  that,  even  in  (he  worship  of  the  true  Qod, 
the  same  correspondence  in  name  and  vocation  prevailed, 
if.  as  has  been  conjectured  with  apparent  truth,  the 
Schools  of  (he  Hebrew  Prophets  were  Institutions  for 
the  instruction  of  youths  in  the  studies  of  Eloquence  and 
Sacred  Poetry,  as  chosen  vessels  upon  some  one  of  whom 
the  Divine  gift  of  Prophecy  might  descend  for  some 
special  purpose. 

Grsiiu&l  The  Art  of  Song  being  thus  familiariied  among  Mati- 
•vtriiaiun  of  cxprtKsion  of  the  greater  and  more  sublime 

Its  cu  ijtct*.  pjyiojjQng  Qf  Mind,  would  in  process  of  lime  be  gra- 
dually applied  to  other  subjects  of  engrossing  interest. 
The  love  of  our  Country,  of  fame,  of  woman,  of  kindred, 
of  sylvan  nature,  or  of  manly  sports;  all  passionate  re- 
trospects to  the  past,  or  anticipations  of  the  future ; these 
form  the  continual  day-dreams  of  ardent  Minris  when 
not  engaged  in  positive  action.  It  is  partly  from  the  de- 
sire to  mark  the  eras  of  Life  and  Thought  formed  by  such 
feelings  as  these,  aiul  partly  from  the  shrinking  sensa- 
tion with  which  the  extinction  of  that  Life  and  'lliought 
is  contemplated,  that  almost  in  every  stage  of  Society, 
Mankind  have  sought  to  embody  in  as  lasting  a shape 
as  possible,  the  records  of  their  ruling  emotions.  The 
same  yearning  afler  human  sympathy  and  posthumous 
identity  which  prompts  the  shipwrecked  seaman,  or  the 
captive,  to  trace  their  names  on  their  dungeon-wall  or 
solitary  rock,  or  the  traveller  to  inscribe  a record  of  his 
adventures  in  the  mountain  ho*pict ; which  even,  uucon- 
sciouily  to  himself,  impelled  the  misanthrope  Timon  to 
utter  his  la.st  defiance  to  Mankind  in  his  Epitaph  in- 
spires the  Poet  with  the  desire  to  perpetuate  his  own 
feelings  and  rccfdlectioiis.  snd  to  rescue  from  oblivion 
the  name  of  his  frieml,  his  mistress,  or  his  benefactor ; 
blending  as  it  does  with  the  hope  and  stimulus  of  post- 
humous fame. 

Th«  Br«dei;Ti»rn  iriiiy  forget  the  Brt<l« 

Wm  m»de  hi«  wwldeil  wife  yertiveo  \ 

The  Moiuuch  may  forget  (ho  crown 
Th«t  on  hie  head  «u  hour  hath  beea  ; 

The  mother  may  forgot  (he  child 

That  aomlrs  iiwtwtly  on  her  knee ; 

But  111  reiTH'mUrr  tb«w,  (ilcoruro. 

And  •'  that  thou  hut  (lone  Cur  me ! 

Biinu. 

Some  of  the  noblest  instances  of  this  tone  of  feeling 
are  to  be  found  in  the  Odes  of  Pindar,  where  the  some- 
what vain-glorious  (one  of  the  Poet  is  redeemed  and 
home  out  by  (he  passionate  desire  of  immortality  which 
breathes  in  every  word,  and  his  manly  confidence  in  the 
dignity  of  on  Art  destined  to  confer  that  immortality  on 
(he  actions  of  the  Wise,  the  Valiant,  and  the  Just. 
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In  tlie  system  of  Heathen  Polytheism,  also,  there  was  Feeteiedby 
hardly  a spot  which  had  not  its  Local  Genius,  and  acorcely 
a Principle  of  Human  Nature  which  was  not  embodied 
in  the  imaginary  shape  of  some  one  Qod  or  Goddess,  onl*. 
Hence  the  pride  felt  in  an  Art  difficuU  of  acquirement 
in  its  first  technical  steps,  was  additionally  flattered  by 
the  supposition  of  a Divine  influence  felt  through  every 
branch  of  it ; and  the  ardour  of  composition  (a  filing  so 
peculiar  that  it  was  honoured  with  a dhliuct  name, 

Atcrn,  among  the  Vt»sh  Bards)  was  readily  imagined 
by  the  Heathens  to  arise  from  this  influence.  Thus  the 
invocation  of  (he  Muse,  which  nothing  short  of  tbe 
genius  of  Milton  can  in  modem  times  make  otherwise 
than  a trite  and  solemn  farce,  bears  in  the  mouth  of 
Homer  the  semblance  of  f«TV*our  and  truth. 

The  early  prevalence  of  Satiric  Poetry,  which  should  Origin  of 
seem  at  first  mure  congenial  to  periods  of  higher  refine- 
ment,  moy  be  traced  acconling  to  the  records  led  us,  to 
the  natural  rivalry  between  (lie  professors  of  an  admired 
and  highly  privileged  Art,  a rivalr)*  which  in  modern 
times  is  kept  within  bounds  by  public  opinion  and  good 
breeding ; but  which  in  a rude  state  of  Society  would 
break  into  open  feud.  Among  the  Welsh  Bards,  who  in 
addition  to  iheir  national  temperament,  often  combined 
the  character  of  Warrior  with  that  of  Poet  and  Histo- 
rian. it  is  recorded  in  some  instances  to  have  ended  in 
single  combat  and  death.  The  early  Wits  of  Greece, 
such  as  Archilochus,  Hippooax,  and  others  of  the  lambic 
School,  not  being  bound  by  the  Gothic  law  of  honour, 
seem  to  have  resorted  to  the  more  safe  and  characteristic 


weapon  of  the  pen.  and  in  one  case,  it  is  said,  with 
equally  fatal  effect.*  Nor  were  they  probably  backward 
in  turning  to  more  general  account  a method  of  annoy*- 
ance,  whose  efficacy  they  had  proved  on  (he  persons  of 
their  rivals. 

Our  preceding  observations  on  the  Origin  of  Poetry 
in  genera],  will,  if  correct,  apply  to  the  Epic,  the  Didac- 
tic, the  Elegiac,  and  indeed  to  all  the  le^ng  branches 
of  the  Art.  Among  the  Greeks,  to  whom  it  is  neediest 
to  say  that  we  are  indebted  for  the  most  perfect  early 
specimens  of  all  its  eseenliai  departments,  the  Public 
Games  and  National  iostilutions  contributed  to  draw 
forth  Poetic  genius  in  every  branch,  more  peculiarly  in 
the  Epic,  Heroic,  and  Lyrical.  It  should  seem  that  the 
public  taste  had  been  to  a great  degree  developed  in  these 
respect.**,  before  the  Drama  received  much  improvement  leapeove- 
from  its  rude  and  primitive  state.  If  the  early  records 
which  we  possess  on  this  subject  are  interpreted  by  ahopie  ** 
common  sense,  they  strip  it  of  the  fictitious  importance 
which  some  are  dispoeed  to  annex  to  it.  From  the 
name  and  history  of  both  its  branches,  we  know  that 
the  prise  given  to  the  successful  candidate  in  (he  one 
was  the  roost  carrion  of  domestic  animals,  and  that  the 
other  probably  consisted  of  a siring  of  such  local  jests  ss 
might  be  more  favourably  received  at  the  joyous  seasons 
of  the  vintage  and  the  harvest-home.  lliesiHS  himself 
and  his  contemporaries,  dedaiming  from  a cart,  and 


* Ibe  suicide  of  LycofnWs  was  imputed  le  mortification  caiix<*d 
by  the  lamlMCs  of  Archilochus,  «bea  disajipointed  of  the  liaod  of 
bn  daughter. 

4 ? 


Digitized  by  Google 


654 


POETRY. 


Poalvy.  paiDlcd  with  1ee»  of  winr,  appear  very  much  on  a footini; 
with  the  itinerant  buffi>ons  who  still  eahihit  their  red  and 
party-coloured  visa^  on  aimilar  ocoLsiona;  aude>cn 
the  second  character,  intnxliiced  by  them  to  complete 
their  interludes,  was  probably  of  no  lii^icr  caste  than 
the  Clown  or  Mcrryman,  who  is  to  serve  as  the  butt  of 
lus  priDcipal’s  wit,  and  hardly  on  a farting  with  Arlequin, 
Jocrisae,  Sganarelle,  ai»d  the  joculatora  by  preseription 
on  the  stage  of  the  modern  Continent.  The  lively  pos- 
turca  and  gesticulatkais,  however,  which  are  natural  to 
SouLhem  people,  and  the  obvious  advantages  of  Dia* 
logue  and  personification  even  in  their  rudest  form,  must 
soon  have  naturally  suggested  to  Aeschylus  and  the  real 
founders  of  Tragedy,  the  possilxlity  of  applying  succesa- 
fully  such  aids  to  graver  subjecta.  Thus  ia  it  the  privi- 
lege of  Genius  to  avail  itself  of  materials  at  first  sight 
discortlant  with  its  object. 

It  is  not,  however,  au  much  our  purpose  to  define  or 
minutely  to  descant  on  the  different  styles  of  Poetry,  as 
to  state  to  the  best  of  our  power  the  general  Principles 
applicable  to  the  Art  in  all  its  branches,  by  an  adherence 
to  which  its  end  as  a source  of  intellectual  pleasure  will 
be  obtained. 

Compo-  That  Fancy  and  Judgment  are  respectively  the 

iwau  of  moving  and  the  regulating  powers  of  the  Poet's  Mind, 

PsrtKal  It  unnecessary  to  demonstrate.  The  former  sirikes 
out  the  material,  or  draws  it  by  a sort  of  Chemical  alirac- 
lion  from  every  source  within  its  ken ; the  latter  directs 
its  use.  Must  persons,  even  the  nK)^t  illilemte,  con 
generally  describe  with  accuracy  and  strong  ieehng  any 
tiling  which  has  interested  tliemselves  individually,  so  as 
to  convey  a very  lively  impression  of  it  to  the  Minds  of 
others.  Here,  however,  the  powers  of  the  World  in 
general  stop  short.  A man  is  not  a portrait-painter 
because  he  can  convey  in  person  a more  faithful  impres- 
sion of  his  own  features  than  can  be  given  by  the  pencil 
of  a Law  fence  or  a Reynolds.  Totraiismil  totheMinds 
of  others  a clear  conception  of  circumstances,  and  cha- 
racters foreign  alike  to  the  personal  ex]>erience  of  the 
author  and  reader,  to  invest  the  meagre  outlines  of  His- 
tory, and  the  abstract  creations  of  Fahic,  with  colouring, 
speech,  and  motion, — to  place  familiar  ideas  in  a new, 
striking,  and  dignified  point  of  view, — to  give  a faith- 
ful image  of  some  uncommon  combination  of  passions 
and  motives, — to  draw  the  veil  from  before  those  maoi- 
festatinns  of  the  real  man,  which  the  restraints  of  So- 
ciety seldom  allow  to  be  witnesiied, — this  is  tlie  privilege 
of  real  genius  alone  ; a {>ower  only  to  be  matched  by 
that  of  the  fabled  Dervisc,  who  could  infuse  his  spirit 
into  dead  matter,  and  personate  the  bearing,  actions, 
and  thoughts  of  its  original  tenant.  It  may  be  safely 
asserted  that  ihw  power,  when  it  once  exists,  implies  a 
facility  in  all  the  leas  difficult  attainments  of  the  Art 
Judgment  and  Kxfierience  are  necessary  to  control  its 
exercise,  and  Study  to  enlarge  its  field,  but  tlicy  cannot 
impart  the  faculty  iUe)£  It  should  seem  to  consist  in  a 
certain  Metaphysical  instinct,  analogous  to  the  wonder- 
ful powers  of  animals  in  accomplishing  their  own  limited 
objects ; bearing  the  same  reference  to  the  elfects  of 
Study,  as  the  instinct  of  the  Bee  does  to  the  Science  of 
the  Architect,  and  probably  accompanied  by  great  sen- 
sitiveness of  organs  and  fillings,  enabling  the  Poet  to 
conceive  and  retain  simple  impressioiia  in  the  clearest 
and  lii’eliest  manner.  This  natural  gill,  if  eccoinpanied 
by  a meditative  turn  of  Mind,  a keen  relish  of  the  beau- 
ties of  simple  Nature,  an  acuteneas  in  distinguishing 
esaenlial  properties  from  accidental  in  the  Moral  and 


Material  World,  and  an  impartial  spirit  of  candour  and  Poetry, 
good  faith  in  entering  into  the  different  motives  of 
Mankind  by  tuma,  ia,  as  far  as  we  can  judge,  that  which 
coiiHlitutes  areally  great  Poet,  as  distinct  from  the  aids 
which  may  be  acquired  by  Study  and  Experience.  Homer 
and  Sliakspeare  appear  to  liave  been  the  peraons  most 
distinguished  few  this  gift  of  mo(her*wit;  the  latter, 
indeed,  in  a high  and  remarkable  degree.  How  he 
soared  from  the  Visible  World  to  more  subtle  and  imma- 
terial conceptions,  is  intelligibly  shadowed  out  in  the 
passage  from  his  Works  which  hss  been  too  often  qutrted 
and  repeated  to  need  any  repetition  ; and  in  spite  of  the 
day-dreams  of  the  more  mystical  and  fimciful  CriticB, 
who  would  refine  away  common  sense,  we  conceive  that 
there  is  nothing  impli^  in  such  a process  beyond  those 
acute  powers  of  conception  and  intellect  which  we  have 
attempted  to  analyse.  It  is  true  that  there  are  many 
{mints  relative  to  the  nature  of  Mind,  and  to  its  conuec- 
tiun  with  Matter,  which  if  fully  explained,  might  throw 
a light  on  the  aubjecl  of  Poetical  genius  and  invention. 

Such  are  the  aaaociatioo  of  ideas,  the  state  of  the  Mind 
during  dreams,  the  recurrence,  at  long  intervals  of  time, 
of  particular  trains  of  thought,  bringing  back  the  visible 
form  and  colouring  of  spots  forgotten,  and  passing 
vividly  for  an  instant  like  a momentary  gleam  of  sun- 
shine on  a distant  object  in  a landscape ; these,  however, 
are  ratlier  to  be  explained  by  Psychologists,  to  whom 
they  have  long  serv^  as  stumbling  blocks.  It  is  per- 
haps sufficient  for  our  own  purpose  to  assert  that  there 
is  no  subject  of  Poetry  whidi  has  not  its  basis  either  in 
the  passkms  of  Mankind,  or  in  the  impreastoos  conveyed 
to  their  different  organs  by  the  visible  and  tangible 
creation  around  them.  These  materials,  it  is  true,  will 
be  more  various  and  abundant  in  proportion  to  the 
acuteness  of  different  Minds  and  temperaments,  and  for 
the  same  reason  will  be  handled  with  different  degreea 
of  power  and  selection  ; but  in  any  case  they  must  re- 
main in  substance  the  same. 

Much  also  of  what  is  called  Poetic  Inspiration  may 
be  traced  to  the  natural  causes  of  familiarity  and  use ; 
the  acquired  pleasure  tuperadded  by  these  toUiat  ariring 
from  a natural  bias  in  favour  of  the  subject  adopted, 
and  the  facility  which  they  confer  in  the  exercise  of  this 
and  all  other  Arts.  And  without  entering  into  any 
fanciful  queuion  as  to  the  supposed  analogies  between 
words  and  things,  it  is  obvious  that  a greater  dearness 
of  thought  is  both  acquired  and  communicated  by  prac- 
tice in  Poetical  dJetkm,  and  study  of  the  indefinable 
shades  between  one  synonyme  and  another,  answering 
to  the  different  ways  in  which  the  same  thing  may  affect 
the  feelings  and  assoeiations.  On  this  part  of  the  subject, 
it  is  our  purpose  to  remark,  when  we  treat  of  Diction, 
the  importance  of  which  in  Poetry  is  perhaps  rendered 
more  forcible,  by  the  consideration  that  even  in  real  life 
and  busineaa,  the  impressions  of  things  depend  on  the 
most  minute  differeikces  between  words.  The  most 
fatal  mtsunderstaudings  and  contests  have  arisen  in 
real  fact,  from  tite  injudicious  use  of  synoymes  in  the 
discussion  of  points  of  political  jealousy  or  private 
honour.  Mach  more  necessary,  therefore,  is  their  study, 
when  the  impression  of  the  mooienl  is  the  only  result 
sought. 

A strong  and  vivid  Memory  la  of  necessity  implied  in 
the  Poetical  temperament  al^ve  described.  Pcrliaps, 
however,  its  importance  is  felt  in  nothing  more  than  in 
retaining  a lively  impression  of  those  feelings  of  child- 
hood, which  when  brought  back  to  the  Mind  of  the 


POETRY. 


655 


PoeJry.  p-own  min,  pre^cnl,  as  »t  were,  a Fairy  vista  of  ptire 
Poetry.  In  childhood,  when  passed  under  circumstunceK 
favourable  to  (he  Mind  and  the  Dody,  the  former  creates 
its  own  Paradise  in  a manner  which  has  occasiorveri  the 
beautiful,  thoii;^  somewhat  fanciful,  S|>eculutioii  of 
Wordsworth,  summed  up  with 

Hejtvm  lies  oraund  ut  in  our  ioDuicy. 

Without  adopting  the  entire  theory  of  this  amiable  and 
original  author,  it  may  fairly  be  asserted,  that  our  own 
early  recollections,  and  the  formation  of  ideas  in  the  Minds 
of  children  ore  not  more  beneath  the  study  of  a real 
Poet,  than  the  process  of  blowing  air  bubbles  was  incon- 
clusive in  establishing  a point  in  the  discoveries  of  a New* 
too.  If  we  could  convey  to  our  own  imaginations  the  exact 
impressions  formed  in  the  mind  of  a lively  child,  ba.sking 
in  apparent  idleness  on  a green  lank  in  June,  amid  (be 
hum  of  bees  and  (he  song  of  birds,  (hey  might  be  found 
to  contain  much  of  (he  real  substance  of  what  we  admire 
when  expressed  by  Spenser  w^rheocrilus.  The  percep- 
tions of  all  outward  objects,  and  tlie  feelings  immediately 
resulting  from  them,  possess  at  that  age  a clearness,  a 
strength,  and  a simplicity,  akin  to  that  mood  in  which 
we  most  readily  resign  ourselves  to  Poetical  illusions; 
and  the  perfect  leisure  from  more  serious  thoughts  and 
projects  then  enjoyed,  leads  to  a hundre<l  vague  and 
undefinable  musings,  which,  if  they  could  be  caught 
and  treasured  up  fur  future  years,  would  form  an  in- 
exhaustible fund  from  which  to  refresh  the  imagiuatiint, 
but  which  are  generally  effaced  by  the  discipline  of 
active  or  argumentative  life. 

Subjects  Next,  as  to  the  subjects  properly  adapted  fur  (he  ex- 

wpsr  fi^r  ercisc  of  the  Poetical  talent.  These,  if  vre  may  be 

PuvOy.  allowed  somewhat  to  extend  the  deBnilion  of  Aristotle, 
arc  exclusively  Human  fortunes,  aetktas,  and  passions, 
of  a son  familiar  to  tltc  reader : as  well  as  tliose  imagi- 
nary circumstances  Itearing  a recognised  resemblance  to 
them,  aitd  ihose  litoral  and  Physical  causes  which  in- 
fluence them  immediately.  For  from  sources  directly 
or  indirectly  connected  with  our  own  mental  habits  must 
Itc  derived,  in  every  cose,  the  Pleasure  which  it  is  tl»e 
office  of  Poetry  to  afford.  When  this  Pleasure  is  not 
fell,  Uie  fault  must  arise  either  from  the  nature  of  the  sub- 
ject, or  from  the  tlefective  mode  of  treating  it  It  Is  pro- 
bable  that  were  the  highest  powers  of  Poetry  exhausted 
on  such  subjects  as  the  Monkish  dogma  of  the  Imma- 
culate conception,  or  (be  demonstration  of  Euclid's 
XLVIIth  Problem,  they  would  fail  in  producing  any 
effect;  for  although  both  subjects  have  respectively  in- 
fluenced Human  life  for  Kvil  and  Hood,  they  possess 
nothing  in  UiemHclves  to  affect  the  Moral  and  Sensitive 
parts  of  our  natures.  Again,  tlie  subject  of  the  Universe, 
as  appealing  to  our  highest  conceptions  of  the  Sublime 
and  Beauiiliil,  and  our  loftiest  feelings  of  veneration 
arul  graiilude,  presents  a task  to  be  gra.<«pe<l,  like  the 
bow  of  Ulysses,  only  by  a master  hand  ^ the  first  order, 
and  that  with  a nicety  of  judgment  which  genius  does 
not  always  poases-s.  Milton,  accordingly,  in  iUe  Hytnn 
already  quoted,  which  perhaps  may  be  said  to  exceed  all 
Human  Poetry  in  true  graivdeur,  has  embodied  all  these 
feelings  and  conceptions  in  coni[:MratiYe)y  a few  lines, 
taking  his  station  like  the  Archangel  between  Heaven 
and  Earth,  above  all  a&eociations  exclusively  Human.  If, 
on  the  contrary,  we  may  gues-s  from  obscure  tradition, 
it  should  seem  that  the  long  Poem  of  Empedocles  on 
the  san>e  subject  ted  by  its  ill  success  to  his  suicide, 
probobly  because  his  superior  Physical  knowledge  led 


him  to  load  and  mystify  his  (heme  with  details  fitter  for  Poetry, 
a Scientific  Work  in  Prose, 

Again,  in  the  treatment  of  those  subjects  recognised 
by  our  definition  as  fitted  for  Poetry,  regard  must  be 
had  to  the  influence  of  climate,  habits,  hereditary  asso- 
ciations, and  all  those  drcunisUnces  wliich  contribute 
to  form  as  it  were  the  rmnital  idiosyncrasy  of  the  reader. 

The  skilful  versification  of  Sir  William  .Tones  and  laflueoee^ 
other  Oriental  translators  has  been  exerted  in  vain  to  Nntio»i*l  * 
owaken  any  interciit  in  the  ingenious  conceits  and 
voluptuous  images  which  form  the  essence  of  Persian 
Poetry,  and  which,  if  we  may  judge  from  their  effects 
on  a cultivated  and  imaginative  People,  were  probably 
treated  in  a mo.ster1y  manner  by  their  Bards.  And  even 
the  favourite  legends  of  Classic  authors,  familiar  as  they 
are  in  most  ca«rs  to  our  early  recollections,  arc  in  some 
respects  a sealed  bocdc.  The  stories  of  Atys,  of  Adonis, 
of  Pentheus,  and  the  Dacchse,  which  education  and 
Religiou.s  prejudice  ap{>ear  to  have  rendered  fascinating 
and  even  affecting  subjects  to  the  Grecka,  convey  no  sort 
of  interest  (o  a muderti  reader.  How  then,  it  may  be 
a.sked,  do  we  derive  that  interest  from  sources  appa- 
rently no  less  foreign  to  our  daily  habits  and  ideas,  and 
os  totally  unconnected  with  our  own  History?  Tlie  an- 
swer is  plain.  The  Argonaulic  expedition  exactly  recalls 
the  adventures,  on  field  and  flood,  of  the  *' mighty  and 
unconquered  Golh-s,”  the  f'lkingr  and  the  Berserhr, 
who  with  all  their  ferocity  ami  lawlessness,  claim  a con- 
si<lerab1c  share  in  our  ancestry.  The  Siege  of  Troy  in 
almost  every  respect  touches  on  our  chivalrous  associa- 
tions, as  well  a.s  on  the  home-felt  passions  common  to 
every  Age  and  climate.  Hector,  Diomede,  Palroclus, 
and  Sarpedon,  in  no  wise  differ  from  the  true  Knights 
of  Charlemagne  or  tlie  Round  Table, 

SwMt  in  momm,  fair  in  favour, 

Mild  in  taiBper,  fierot  in  fight. 

And  even  Achilles  himself,  both  in  his  faults  and  bis 
virtues,  bean  a strong  likeness  to  the  fiery  and  impe- 
rious Norman  Raron,  or  the  Grandee  of  the  days  of 
Don  Pelayo.  The  labours  of  Hercules  and  Theseus 
are  precisely  those  of  good  Knighls-errant,  and  Soyron 
and  Polyphemus  are  in  every  particular  the  discourteous 
Giants  of  a Fairy  Tale. 

As  to  the  interest  which  arises  from  Imaginary  Bciags,  Interwt  in 
unconnected  as  they  may  seem  at  first  with  Human  for- 
tunes  and  feelings,  the  question  is  in  some  degree 
answered  already  with  reference  to  Shakspeare.  whose 
forcible  conceplinnsof  the  Immaterial,  and  wlu»sc  intuitive 
knowledge  of  all  the  links  of  Thought  and  Associaliun, 
are  acknowledged  as  unrivalled.  His  Fairies  were, 
long  before  the  reign  of  Elixabelh,  installed  by  house- 
hold superstition  us  the  Dryads  and  Penates  of  our 
Island ; and  even  Ariel  and  Caliban  seem  founded  on 
the  traililionarj  coneejitioiis  of  the  friendly  Dtoicnie  and 
the  malignant  Duer^ar.  Nor  is  it  too  much  to  assert 
that  in  every  instaitce,  the  Poet,  even  when  launching 
into  the  remotest  flights  of  fancy,  in  order  to  attain  the 
end  of  his  Art,  must  adhere  to  those  subjects  which 
directly  or  indirectly  come  home  to  tlie  business  and 
bosoms"  of  tiis  readers. 

It  must  be  granted  (hat  the  Pleasure  communicated  How  far 
by  Poetry  arises  in  a subordinate  degree,  but  no  incon-  jprir  Itnits 
si'derable  one,  from  the  skilful  imitation  of  things  not  ^ 
necesaarily  interesting  in  themselves.  Hence  the  whole 
merit  of  (lie  Art  has  by  some  been  conceived  to  exist  in  Ffeosutv. 
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POETRY. 


Poetry,  the  Priudple  of  correct  imitation  through  the  medium 
of  language  ; subiUttutiiig,  as  it  were,  a part  for  the 
whole.  Imitation  of  any  sort,  indeed,  u a Principle 
implanted  in  our  nature  for  the  purposes  of  Social  life, 
and  of  Mental  and  Moral  improvement : observable  in 
the  earliest  stages  of  infancy,  and  secretly  felt  and  acted 
on  in  all  the  stages  of  Human  life.  Addeil  to  which, 
the  Pleasure  fell  originally  in  an  end  attainable  by  ccr- 
• tain  means,  communicates  itself  by  association  to  tliose 

means,  whether  they  accomplish  the  end  or  not.  As 
the  Soldier  deliglits  in  the  sight  and  handling  of  good 
weapons,  the  Student  in  the  very  smell  of  scarce  and 
old  editions,  and  the  Musician  in  dull  and  complicated 
harmoiiicB.  so  will  the  practised  Critic  deri%'e  a Plen-sure 
from  the  mere  skilful  mechanism  of  Poetry,  whether  ap- 
plied or  not  to  a subject  in  itself  interesting.  lntie])en* 
dent  of  which,  the  |»erccption  of  a difficulty  nurmounud 
constitutes  a source  of  pleasure  to  Minds  which  have 
tried  the  same  ei()eriment,  ami  can  appreciate  success  in 
it.  Nut  (hat  Poetry  can  be  said  in  tliis  res(>ec1  (o  stand 
on  so  advantageous  a footing  as  Painting,  an  Art 
to  which  it  is  Justly  considered  to  bear  a strong  kiudrud 
analogy.  For  in  the  latter  case,  the  desire  of  acquisU 
tion,  as  well  as  the  Physical  sense  of  sight,  is  gratified 
by  the  possession  of  a work  of  Art  agreeable  from  its 
colouring,  and  constituting  an  exclusive  projierty:  and 
to  represent  even  a mean  ol^Ject  with  tolerable  fidelity, 
argsies  a degree  of  skill  attainable  only  by  practice.  But, 
on  the  contrary,  Verse  indillerently  construtte*!  on  an 
ordinary  subject  is  little  more  than  the  exercise  of  the 
giA  of  Language,  which  we  a«]uire  in  early  childluKKl. 
and  differs  but  little  from  the  manner  in  which  a clown 
would  express  the  same  thing  in  Inn  ordinary  proiie  : nor 
can  any  property  exist  in  a production  which,  if  it  be 
worth  it,  may  be  carried  away  equally  in  the  Minds  of 
all.  As  to  the  mere  imitation  of  sounds,  a humbler 
department  sometimes  tempting  to  minor  Poets,  no  one 
can  expect  to  vie  in  this  respect  with  the  juggler  or  ven* 
triloquist. 

Imitatioa  s It  is  perhaps  in  Comic  subjects  that  mere  frithful 
mun Kraice  imitation  is  most  successful.  Here  it  is  sufficient  to 
suggest  circumslanccRwhich  appeal  to  those  habits  of  trite 
jocularity  so  characteristic  of  large  and  crowded  societ  ies. 
The  predisposition  to  ridicule  exists  so  strongly  in  Man- 
kind when  a.s8cinbled  in  large  bodies,  that  a mere  stupid 
catch-word  has  in  many  instances  unaccountably  made 
the  fortune  of  a buffoon,  and  the  entertainment  of  a 
whole  metropolis.  Hence  it  is  obvious  how  by  judi- 
cious Imitation,  a Poet  may  in  such  cases  aflurd  a mine  of 


gination  seems  to  break  loose  on  every  occasion,  kin-  Poetry, 
dling  as  it  were  with  every  succesaive  Ime. 

0/fi  ar4m  errttx 
(vfni,  S(c. 

TaU*  Amfritti  dtimiim  Pi>ilucii 

Cy/fanu,  *i  Gfmi  mnatmfrt 

AfurfiB  tt  mayHi  <'vrna  AcktHri. 

7Wif  wt  jubam  (vreMv  rjfWi# 

Canjtif%4  mArtnIm  pemix  Satmnuu^  rt  fAhtm 
Pritum  htMmtIu  /ugiemM  tmp/rvti 

Admitting,  however,  that  the  mere  skilful  mechanism  ivthrte 
of  Poetry  may  afford  a source  of  gratification  in  itself  greater 
as  an  imitative  Art,  distinct  from  its  subject;  and  pre- 
ini»iiig  ih»l  it  ilwiiys  ought  to  be  studied  aa  > mean,  Sj*'*'*' 
of  giving  due  effect  to  that  subject,  we  will  next  consider  "“**'*• 
the  sources  of  higher  Pleasure  which  the  Art  has  in  view. 

Ttiese  appear  to  be,  1st,  Sympathy,  either  with  the  Poet  j 
liiniself,  os  expressing  a filing  iu  his  own  person,  or  tby. 
with  the  subject  of  that  feeling  as  described  by  him. 

Hence  our  interest  in  descriplious  of  the  different  pas- 
sions to  which  Mankind  are  subject,  on  a more  particular 
discusskm  of  which  it  is  our  purpose  to  enter  hereaAer. 

2.  The  sense  of  the  Sublime  and  Beautiful.  How  2. TSeSui^ 
this  arises  from  external  objects  creating  either  awe  or  limv  snd 
pleasure,  ha.s  been  fully  and  luminously  discussed  by  Bvsu/tfuL 
Burke.  Tlie  impressions  caused  by  such  objects  as 
simply  described  in  (licmselves,  cannot  be  said  to  have 
any  reference  to  the  Passions,  if  in  the  latter  be  implied 
a desire  or  an  avoidance  of  some  ulterior  result  When, 
however,  blended  in  a Story,  they  may  excite  sympathy 
by  their  connection  with  the  feelings  and  fortunes  of  the 
jiersons  experiencing  their  influence,  as  well  as  awake 
their  own  peculiar  and  independent  effect,  thus  exciting 
both  the  Passions  and  the  Imagination. 

It  may  be  doubted  whether  in  all  caaes  Fear,  or  at 
least  the  pleasurable  modification  of  it,  which  constitutes 
the  sense  of  the  Sublime  in  Burke's  acceptation,  be  a 
necessary  ingredient.  For  instance,  nothing  can  be 
a more  sublime  object  than  the  Sun  in  a Spring  morn- 
ing, awakening  all  the  powers  of  vegetation,  and  the 
hopes  and  exertions  of  countless  millions  of  animated 
Beings  ; or  than  the  Nile  in  full  flood,  enriching  whole 
Nations  by  iU  overflow  : both  of  them  destined  to  last 
till  the  commencement  of  Eternity,  us  the  miglity  agents 
of  the  Author  of  all  Good.  In  these  instances,  the  ad- 
miration felt  ts  both  l*hy8ical,  in  rcfrreDce  to  the  power 
displayed  on  so  stupendous  a scale,  and  Mural,  in  the 
contemplation  of  the  beneficence  of  purpose;  but  Fear 
has  no  share  in  the  impression  pruduceil  l>y  such  objects. 


higher  amusement,  to  the  Minds  of  those  who  are  pre- 
pared by  every-day  habit  to  catch  at  and  enlarge  upon 
his  slight  allusions.  The  recc^nition-scene  in  Deppo, 
for  instance,  simply  and  gravely  states  a series  of  ordi- 
nary facts  and  convenuition,  without  any  ostensible  at- 
tempt at  humour,  but  put  in  such  a manner  a.s  to  suggest 
the  ludicrous  and  se<^  embarrassment  of  all  parties; 
the  effect  consequently  Is  irresistible.  Of  the  ssinc 
description  is  Horace’s  inimitable  scene  in  the  Via 
Sacra.  A simple  story  is  accurately  told,  but  in  such 
a style  aa  to  awaken  the  utmost  dt^ee  of  ludicrous  con- 
tempt frr  the  tormentor,  and  of  fretful  s)*m])olhy  with 
the  Poet  interrupted  in  his  reverie. 

Not  luffi-  1 In  graver  Poetry,  however,  mere  imitation  sehlom 
riwd  h>  pleases  without  some  merit  or  dignity  inherent  in  the 

1^*^  subject  itself.  Virgil's  commonest  descriptions  in  the 

Gcorgioi  are  pregnant  either  with  rural  Iwauiy,  or  vrith 
those  grand  &ud  fabulous  allusions  into  wliicb  his  ima- 


On  the  contrary,  when  we  behold  a Thunderstorm,  a 
Cataract,  or  a Comet,  the  impression  of  the  Sublime 
which  such  objects  create  may  he  defiuetl  as  Awe,  rather 
than  Admiration.  These  frelings,  therefore,  may  be 
corisiderc<l  ns  diflerent  varieties  of  the  effect  product  on 
the  MimI  by  the  demonstration  of  vast  power,  or  in  other 
words,  the  sense  of  the  Sublime. 

Admiration,  as  applied  Urns  to  Physical  objects,  will 
generally  be  found  to  imply  some  sense  of  the  Beautiful, 
as  w ell  as  of  the  Sublime.  Analogous  to  this,  or  rather 
perhaps  similar,  is  our  sense  of  the  pure  Moral  Sublime ; 
tiir.  the  impression  produced  by  great  Human  powers 
of  any  sort,  devoted  to  just  atid  Ix'neficent  purposes. 
The  very  names  of  Alfrctl,  Tiinokoii,  or  Wa.shiiigton, 
if  judiciously  introduced  in  Poetry,  bring  with  them  a 
thfiusaiui  visitms  of  Moral  Beauty  and  Power,  which 
never  can  pall  on  the  linaginatiou  of  Maukiud.  On 
the  cunimry,  the  contemplation  of  such  characters  u« 
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l^ry.  Alexaoder,  Altila,  or  NapoUon,  excites  o of  a 

different  sort,  but  equally  allied  to  the  Sublime.  Here, 
as  in  the  instance  of  a Storm  or  an  Earthquake,  the 
sensation  of  awe  accompanies  the  demonstration  of 
great  power  employed  forevil  purposes,  on  an  immense 
scale. 

It  is  nee<lless  to  show  how  subjects  thus  powerfully 
affecting  the  Imagination  through  the  medium  of  mere 
perception  or  narrative,  maybeoxne  the  must  succettaful 
materials  of  the  l*oet’s  Art. 

3.  Age  There  remains  a third  source  of  l^)etical  Pleasure,  dis> 
tinguialiable,  as  it  appears  to  ita,  from  the  other  two, 
though  necessarily  connected  with  the  developement  of 
the  PasBtons,  and  in  a certain  sense  to  be  called  Sympa- 
thy. To  deduce  the  filing  to  which  we  allude,  from 
its  component  Principles,  we  mav  premi.se,  that  nothing 
more  esMntialiy  distinguishes  the  cultivated  man  from 
the  Savage,  than  that  active  instinct  which  impels  the 
former  to  seek  for  its  own  sake,  and  without  any  reference 
to  the  calls  of  necessity  or  vanity,  active  mental  and 
bodily  employment,  accompanied  by  a certain  pleasur- 
able degree  novelty  and  vicissitude.  Tliis  Agitative 
Principle,  combined  as  it  may  accidentally  be  with  vanity, 
or  the  desire  of  usefulness,  or  many  other  motives  cither 
praiseworthy  or  otherwise,  is  obviously  implanted  in 
Mankind  in  order  to  keep  their  natural  powers  from  stag- 
nating in  a Blaie  of  ease  and  competence,  and  to  act  as  a 
cooperative  and  sustaining  mainspring  to  the  Mind  and 
Body  in  the  puriuit  of  worthy  or  great  projects  not  to  he 
accomplished  witboat  obstacle.  This,  or  the  highest 
modibcation  of  it,  should  seem  to  be  implied  by  Aristotle 
in  the  which  he  defines  as 

perfect  happiness.  The  uses,  as  well  as  abuses,  of  this 
powerful  mental  engine,  may  be  traced  on  different 
scales  in  public  and  private  life,  according  to  the  dif- 
ferent capacity  of  men’s  Minds,  the  intensencss  of  their 
Passions,  or  the  scale  of  their  opportunities.  The  same 
motives  which  led  Pyrrhus,  already  a prosperous  Mo- 
narch, to  sacrifice  hts  ease  and  risk  his  Crown  in  perpe- 
tual war.  impel  the  man  of  leisure  and  competence  to 
a ruinous  Election,  or  stimulate  persons  still  inferior  in 
the  mental  scale,  to  the  more  trifling  devotion  to 
field  sports  and  games  of  skill,  or  those  petty  col- 
lisions which  afford  them  the  sense  of  active  existence 
of  a certain  sort.  Again,  when  the  powers  necessary  for 
even  such  pursuits  as  these  are  wanting,  a passive  ex- 
citement is  sought  in  petty  gambling,  prize-fights,  exe- 
cutions, or  the  exercise  of  every-day  gossip  atid  curiosity : 
the  mental  main.spriog  working  as  it  were  by  proxy, 
rather  than  not  work  at  all.  From  this  source,  rather 
than  from  the  ill-natured  pleasure  which  Rochcfoucault 
and  some  others  have  cynically  asserted  Mankind  to 
derive  from  the  noisfortunes  even  of  their  friends,  arises 
the  inquisitive  interest  with  which  men  listen  to  and  pro- 
pagate bad  news,  as  some  animals  instinctively  flock 
round  a wounded  individual  of  their  own  species.  ]t 
may  seem  that  Providence  intended  this  agitative  aitd  In- 
quisitive feeling  as  a call  of  our  Intellectual  nature  pre- 
liminary to  (he  pity  which  arises  in  the  Sensitive  part 
from  a near  view  of  the  particulars  of  llie  case,  since  it 
undoubtedly  is  more  often  accompanied  by  general  good 
will,  and  even  a desire  to  relieve,  than  by  ony  malevo- 
lent satisfaction.  It  may  be  called  the  SympaOty  oj'  the 
Underttandins^  a.s  Pity  is  that  of  the  Heart ; placing  ua 
in  the  sufferer's  situation,  and  speculating  actively  on 
what  his  feelings  and  conduct  are  likely  to  be.  And  in 
casta  of  unexpected  good  fortune  to  others,  when  no 


envy  interferes,  it  is  equally  on  tlic  alert  in  a manner 
exactly  similar,  while,  for  obvious  reasons,  a pernmnenc 
state  either  of  prtisperity  or  adversity  has  no  tendency  to 
call  it  forth.  Now  the  interest  taken  in  the  plots  and 
events  of  narrative  Works  of  imagination,  is  exactly  the 
same  with  liiat  U»e  origin  of  which  we  have  attempted  to 
explain  in  real  life,  and  its  laws  and  boundaries  are  also 
the  same.  When  the  Hero  is  made  happy  by  the  Poet  or 
Novelist,  further  particulars  are  as  dull  a.s  a Tale  of  the 
Golden  Age  would  be  ; although  it  was  this  very  happi- 
ness which  the  reatler  sought  with  a feeling  like  the 
pleasure  of  contention,  wishing  himself  invisible  to 
catch  tlic  strong  fellow  by  the  leg,**  and  enjoying  the 
stimulus  of  obstacle  and  >icis.sitiide  without  any  (personal 
trouble.  It  is  thus  thtU  those  bad  characters,  wtioin  in 
real  life  we  should  wish  to  see  swept  from  ilic  Civilized 
World,  give  a savour  to  Imaginary  narrative,  os  being  a 
necessary  means  of  affording  these  obstacles  and  vicis- 
situdeti,  eff developing  the  patience,  courage,  and  integrity 
of  the  real  hero,  and  of  finally  gratifying  our  sense  of 
Moral  justice  in  their  punishment.  They  arc  as  it  were 
the  barriers,  the  hilla,  and  the  morasses,  which  obstnict 
us  in  the  intellectual  chase,  and  assist  its  spirit  and  ex- 
citement. Not  to  mention  that  when  on  a large  and 
powerful  scale,  they  may  operate  aa  sources  the 
Sublime,  in  exciting  awe  and  terror. 

It  Uto  this  mental  Principle,  if  we  mistake  not,  that 
the  interest  token  in  the  thread  of  a Poem  or  a Story  is 
to  be  referred.  Hence  those  trifling  sul>ordinate  events 
which  forwanl  the  main  plot,  are  dwelt  upon  with  plea- 
sure, os  (ending  to  the  developement  of'  ihcNie  greater 
ones  on  which  the  whole  hinges. 

The  Passions  next  come  under  our  notice,  as  their  How  the 
representation  affords  a source  of  Poetical  Pleasure 
nearly  connected  with,  though  distinguishable  from,  the 
last  flJIudcd  to.  These,  os  they  exist  in  real  life,  would 
be  oroperly  defined  as  (he  involuntar)’  affections  of  the 
Moral  and  Sensitive  part  of  our  nature,  as  distinct  from 
the  desires  and  antipathies  of  Animal  sense,  and  from 
the  workings  of  pure  Intellect.  In  conformity  with  the 
clear  and  able  analysis  of  them  introduced  by  Aristotle 
in  his  Treatise  on  Rhetoric,  we  shall  consider  these 
affections  as  either  pains  or  pleasures,  or  mixed  modes 
of  both,  'fhe  Pleasure  imparted  by  a faithful  represen- 
tation of  them  in  Poetry,  arises  cither  from  the  percep- 
tion of  the  writer’s  imitative  and  creative  .Art,  as  applied 
to  life  and  manners,  or  from  the  manner  in  which  their 
result*  promise  to  affect  the  progress  of  the  narrative,  or 
thirdly,  from  the  Sympathy  which  we  are  made  to  feel 
with  (he  fictitious  personages  to  whom  (hey  are  attri- 
buted; or  again,  from  (lie  admirntion  excited  by  the  pic- 
tures of  Moral  Beauty  and  Sublimity  which  the  nobler 
branch  of  Paasions  present,  It  U almost  needless  to 
demonstrate,  that  the  natural  tense  of  the  Sublime  and 
Beautiful  it  not  confined  to  merely  Physical  objects,  and 
that  when  exercised  on  worthy  objects  of  contempla- 
tion in  the  Moral  world,  it  affords  a pleusnre  of  the 
moot  exalted  kind,  as  well  as  on  interna!  proof  of  our 
Divine  origin. 

It  IB  our  purpose,  however,  to  consider  the  various 
Pa&sions  principally  with  reference  to  the  Sympathy  which 
it  is  the  Poet’s  object  in  most  ca.ses  to  create  with  their 
fictitious  portraitures.  The  nature  of  this  Sympathy,  a.s 
felt  ill  real  life,  hat  already  been  discussed  in  a ma.sterly 
manner  by  Adam  Smith,  in  his  Treatise  on  Morat  Sen- 
timents. It  is  there  shown  that  it  consists  in  the  impres- 
sion of  the  {Miin  or  pleasure  of  another,  convcyevl  by  the 
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TutUy.  Imagination  to  the  Soul,  or  sensitive  part  of  the  Mind, 
ami  impressed  with  more  or  less  Nividiiesa,  accurtliitg  to 
our  degree  of  approbation  arising  from  the  justness  of 
the  cause,  and  the  due  pniportion  which  the  etlcct,  as 
expressed  by  tlie  conduct  of  the  person  with  whom  we 
sympathixe,  appears  in  our  eyes  to  bear  to  that  cause. 

It  is  needless  to  remark  that  the  Sympathy  thus  felt 
with  those  persons  with  whom  we  meet  in  real  life,  is  in 
every  respect  precisely  the  same  with  tliat  which  the  Poet 
creates  in  Ikvourof  imoginary  characters.  We  will  now 
proceed  to  consider  the  tliffcrent  Pashiuns  ns  the  sotirces 
of  it;  as  well  as  to  separate  from  them  those  uffections 
or  habits  of  the  Mind,  which  arc  often  inaccurately  in> 
eluded  utuler  one  common  name. 

(■•mrral De*  |f  conceive  the  term  Pauion  aright,  it  implies 
neither  a permanent  habit  of  any  sort,  nor  a conviction 
MMs  Understanding ; but  rather  an  affection  of  the 

Heart,  or  sensitive  part  of  the  Soul,  arising  from  a spe- 
cific reason,  and  generally  pursuing  a specific  end. 
Tima  Anger  arises  from  the  perception  of  some  parti- 
cular injury,  and  seeks  some  particular  retribution  ; Pity 
IB  produced  by  the  contemplation  of  a specific  caiamlty, 
which  it  im{>cis  us  to  relieve,  and  Terror  by  the  show  of 
some  particular  danger  from  which  we  instinctively  fly. 
On  the  contrary,  Hojic  may  rather  be  considered  aa  a plea- 
surable affection  of  the  Intellect,  than  of'  the  Feelings; 
Friendship,  Ambition,  and  Melancholy,  rather  as  habits 
predisposing  us  to  the  constant  influence  of  certain 
kiudml  Passions,  than  as  Passions  in  ihemselvca ; and 
the  directly  opposite  feelings  of  Scorn  and  Admiration, 
as  the  verdict  of  our  Mural  and  Thinking  nature,  jus- 
tifying the  cxcrciHC  of  the  feelings  by  which  they  are 
accompanied  almost  inseparably.  As  to  Laughter, 
though  an  involuntary  and  generally  pleasant  afTcclion 
of  (he  feelings,  and  arising  always  from  a specific  cause, 
it  certainly  cannot  be  styled  a Passkm.  and  in  fact  has 
hitherto  so  completely  baffled  definition,  that  we  shall 
not  attempt  the  task.  It  may  be  perhaps  elyled  a Util- 
lalion  of  the  Undentanding.  excited  by  any  unexpected 
incongruity,  as  a cough  or  a sneeze  is  caused  by  an 
obatruciion  of  the  bodily  organs : and  neither  of  neces- 
sity implying  8com,  Plea.sure,  or  any  other  distinct  pur- 
pose. Alihougfh,  as  we  have  staled,  it  be  in  most  cases 
pleasurable,  it  has  no  reference  to  any  thing  which  we 
covet  as  a good,  or  avoid  as  an  evil.  Joy  and  Sorrow 
may  ratlier  be  considered  as  geiurral  chararterislics  be- 
longing to  all  the  different  Passions,  and  synonymous  to 
menial  Pain  and  Pleasure,  than  as  Passions  in  themselves. 
( lawifica-  In  attempting  a classification  of  those  affections  more 
tinii  of  properly  included  under  the  name,  it  is  obvious  (hat  the 
'hwn.  Hocial  and  (he  resentful  Passions,  in  the  first  place,  stand 
directly  opposed  (o  one  another.  A general  tendency  to 
both  should  seem  naturally  implanted  in  the  Mind  of 
Man,  so  as  equally  to  balance  his  own  character  and 
interests  with  the  considerations  due  to  others.  Again 
there  fs  another  clasa  of  Passions  founded  on  self-esteem, 
which  may  be  considered  os  cooperating  with  cither  one  or 
the  other  of  these  oppoiule  Principles . Wc  mean  Triumph 
and  Ktnulalian,  uu  Uie  one  hand,  and  their  opposites. 
Shame  and  Remorse,  on  the  other.  And  in  &ct  so  nearly 
are  the  Passions  of  the  farmer  class  connected  with  (he 
resentful  Passions,  that  in  most  instances  they  originate 
them,  wlveti  frustrated  in  their  gralificalion;  while  on  the 
contrary  Shame  and  Remorse  have  an  equal  tendency 
in  restoring  the  due  balance  of  the  social  Pasaions, 
operating  a*  they  do  m a corrective  of  selfishness. 

Terror,  and  Love  iu  iU  mixed  sense,  approach  per* 


hapa  moat  nearly  to  merely  Physical  impulses.  But  Paetry. 
when  the  former  is  lelt  for  another  individual,  and  the  ' 
latter  implies  disinterested  good  will,  they  become  social 
and  generotia  Passiom.  And  in  general  this  rule  may 
be  laid  down  in  reference  to  the  Passions,  that  iu  propor- 
tion as  (bey  are  connected  witli  motives  not  merely  selfish, 

80  are  theyfitted  loexdte  the  sympathy  of  the  reader,  pro- 
vided they  are  not  disproportioned  to  their  exciting 
cause. 

Anger  and  Indignation  are  the  only  Passions  of  the  Resentful 
resentful  sort  adapted  to  create  any  sympathy  with  the  PMsians. 
person  suffering  them ; and  the  former  only  as  it 
approaches  in  any  degree  to  the  quality  of  the  latter. 

For  however  loosely  these  terms  are  coiiiuunded  in  com- 
mon  conversation.  Anger  is  a Paasion  purely  selfish. 
Indignation  U social  and  generous,  inasmuch  aa,  though 
imtielling  the  Mind  to  precisely  the  same  aetjons,  and 
acconqmnird  by  the  same  outward  marks,  it  proceeds 
from  the  sense  of  an  injury  done  to  others.  To  render 
Anger  Uicretbre  touching  and  interesting.  It  must  be  re- 
presented as  awakened  by  the  sufferer’s  perception  ot 
justice  outraged  in  his  own  peraon.  and  the  apprehension 
of  (he  loss  of  honour  in  the  eyes  of  Society  as  judges  oi 
his  actions.  And  in  real  fact,  the  senw  of aelfhumilia- 
tion,  or  of  disgrace  is,  as  is  justly  remarked  by  Aristotle, 
a stronger  ingredient  in  Anger  than  the  loss  of  any 
more  tangible  advantage.  Hence  ibis  I^aion  is  in  any 
case  more  creative  of  Sympathy  than  llie  rest  of  those 
which  belong  to  self-love.  To  define  it  more  accurately, 
it  seems  a painful  desire  of  redresa,  not  merely  general, 
or  consisting  in  any  misfortune  to  the  real  or  fancied 
injurer,  but  such  redress  as  shall  exactly  apply  to  (he 
point  wherein  the  injury  consists,  and  aball  be  avowedly 
exacted  by  the  injured  party : 

viVratri,  t*  f IrtaA 

tr'  Irirw- 

J fvrg'd  (he  letter,  ftc. 

/ haled,  / dei;us^,  aad  i dtstroj-ed. 

Revenge  (as  exemplified  in  the  above  passage  from 
the  Drama  to  which  the  Paasion  gives  its  name)  is  in 
reality  only  a more  prolonged  and  bitter  state  of  Anger, 
aoured  hy  the  delay  of  the  desired  retlress  ; and  from  its 
calciiialiiig  and  insidioua  nature,  ratlier  productive  uf 
detestation  than  of  sympathy.  It  is,  however,  equally 
personal  in  the  reparation  which  it  seeks,  and  equally 
desirous  that  such  reparation  should  be  avowed  and 
particular.  Accordingly  Zaiiga  reserves  himself  for  the 
moment  when  his  Revenge  can  not  only  strike  home, 
but  speak  out  The  anonymous  and  secret  malice  ol' 
cowans  proceeds  exactly  from  a similur  feeling,  deprived 
of  its  full  gratification  1^  the  conflicting  motive  of  fear. 

Such  appear  to  be  the  different  degrees  in  the  scale  uf 
resentment.  The  scene  in  the  1st  Hook  uf  the  Tliad, 
from  which  we  have  recently  quoted,  contains  one  of  the 
noblest  instances  of  the  PoMton,  as  dignified  by  circum- 
stance and  motive.  The  .^nger  of  Achilles  vents  itself 
on  (he  instant  in  un  open  and  gallant  defiance  of  his 
Suxemin  in  the  picnituvie  of  his  power,  without  calcula- 
tion of  consequences.  Seeing  nothing  but  his  wounded 
honour,  and  spurning  away  the  ostensible  cause  of  (he 
quarrel  as  beneath  the  notice  of  a C'hiefiain,  he  proudly 
anticipates  (he  future  shame  and  confusion  of  his  adver- 
sary in  a taunt  which  evidently  arises  less  from  vain- 
glory, than  from  the  reaction  uf  his  Soul  to  restore  its 
own  self*estecin. 
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Hoa<>y.  In  Mr.  Lockhart's  admirable  translation  of  Tjegrnd^iry 
Spaniith  Ballads^  a Work  by  no  means  so  well  known  os 
it  deaerveato  he.  (he  Passion  Indignation  is  placed  in 
its  most  touching  and  jitenerous  form,  in  the  person  of  Ber- 
nardo del  Carpio.  a National  hero  in  equal  estimation  with 
tlieCid.  Tlic  warrior  is  described  as  coming  to  (be  Court 
of  Kinjr  Alphoiiao,  whose  lib:  he  hud  sav^  at  Ronces* 
vallcs,  arowcdly  for  the  purpose—"  the  lying  King  to 
beard,*'  with  the  breach  of  his  word  of  honour  in  the 
murder  of  the  Count  de  Saldanha,  Bemardo's  father. 
II  is  demeanour  while  marching  at  the  head  of  his  twenty 
chosen  Knights,  is  marked  by  a solemn  and  stem  grief, 
which  nothing  but  his  bold  purpose  can  alleviate.  When 
received  with  curses  and  taunts  by  the  suspicious  King, 
be  answers  by  a short  summary  trf  his  services  and  their 
perhdious  reward ; and  replies  to  the  menaces  of  Ab 
phoDSO  by  abjuring  his  allegiance  swMxi  in  hand.  We 
will  commence  our  quotation  with  a part  of  llic  **  Fu- 
neral,*' as  an  introduction  to  the  scene  befoie  Alpbonso. 

He  rioop*  him  o'er  his  (kthcr’s  ihroud, 

His  Ups  solule  the  hi«r  ; 

He  cofoiminn  vith  the  curse  sUiud 
As  if  nuoe  elM  wen;  aesr. 

Uis  ri^ht  bsM)  doth  his  ssrutd  uoshcath, 

His  left  duth  pluck  his  btfurd ; 

And  while  his  lie^meo  held  their  breath, 

These  were  the  words  they  heard  ; 

Go  up,  go  up,  thou  blessed  ghost 
1 nto  the  arms  of  ( iud ; 

Go.  (ear  oat  test  revenge  be  lost, 

When  Carpio's  Uoou  hath  flow'd ; 

The  steel  that  drank  the  blood  of  JVaaee, 

The  arm  thy  foe  that  thieUled, 

Sldl,  fstber,  (hints  that  hurniog  lance, 

And  still  tby  sob  can  wield  it. 


A mm  upon  thee,  said  the  King, 

Who  com'st  oahtd  to  me, 

But  what  from  traitor's  blo^  ^Kmld  spring, 
Save  trakoca  like  to  thee  ? 


The  life  of  King  Alphoaao 
I M«‘d  at  Koncesvsl, 

Your  words,  Lord  King,  an  racoenpeoM 
Abuodaat  for  it  alL 

Your  burse  was  <lown,  your  hope  was  flown, 

I saw  the  &u1cHioo  shioe, 

That  soon  had  drunk  your  royal  blood 
Had  1 not  reotur'd  mine. 

But  memory  soon  of  aerriee  done 
Deaerteth  tha  ingrale, 

Aed  ye've  thank'd  tha  aoa  for  lilis  and  crown 
By  the  fathae'e  bloody 


Tha  King  that  iwerreth  from  )ua  word 
Hath  vtain'd  hia  purpk  black  ; 

No  Spanish  Lord  will  draw  (ha  sword 
Behind  a liar's  back ; 

But  twble  vengeance  shall  be  wnne, 

Aa  open  hate  111  show  { 

T%e  King  bath  injur’d  Cargo's  line, 

And  Bernard  is  bis  foe. 

Seise,  ssite  him ! load  the  King  doth  SCTSam, 
Thera  era  a thousand  here, 

Let  bis  firul  blood  this  instant  stream  ; 

Wbsl,  caitiffs,  do  ya  fear 
Seisei,  teUe  the  traitor  t bat  not  one 
To  move  a finger  dareUi ; 

Bernardo  sSandeth  by  the  throne, 

And  calm  his  twvid  be  bantb. 


Ho  drew  the  faulcUioo  from  its  sheath, 

And  held  it  up  on  high; 

Aod  all  the  ball  was  stiU  as  death; 

Said  Bernard,  Ilt^re  am  1, 

And  hem’s  tha  sword  (hnt  owns  uo  lord 
Kxcepting  Hesren  and  me  f 
Fain  would  1 know  who  dam  his  point. 

King.  Cuode,  or  Gnuuke.** 

The  Fossion  of  Hatred,  as  Aristotle  has  defined  it  in  H*^**!* 
opposiUon  to  .\ngcr,  a deep,  inactive,  settleil  desire  of 
evil  or  destniclion  to  a particular  person,  without  any 
defined  purpose,  or  longing  ader  personal  retribution, 
is,  as  we  conocive,  of  very  rare  occurrence  in  real  life. 

In  this  detestable  and  unmitigated  form,  it  is  plainly 
unsuiled  to  the  purpose  of  Poetry ; as,  on  the  one  hand 
it  is  totally  repulsive  of  sympathy,  and  on  the  other, 
from  ita  quieficent  nature,  cxin  neither  serve  a.s  an  active 
engine  for  forwarding  the  plot,  nor  for  a means  of 
creating  terror. 

Jealousy  may  be  considcrcil  rather  as  a mixed  Pas-  JeskMuy. 
aion,  although  as  to  Us  operation  and  results,  it  classes 
most  nearly  with  the  resentful  class  of  feelings.  Strictly 
speaking,  tlic  term  is  capable  of  two  meanings,  inas- 
much as  it  either  implies  llie  more  or  less  vague  appre- 
hcnsiuii  of  a mortal  injury  in  Love  or  Ambition,  or  the 
sense  df  Uial  injury  as  having  occurred.  As  relating  to 
Ambition,  it  seldom  can  be  so  treated  os  to  inspire  sym- 
pathy. and  is  employed  rather  as  a component  in  those 
characters  with  whom  the  hero  of  the  story  has  to  con- 
tend. For  here  iU  operation  U exclusively  selfish.  Not 
so  of  nccesaity,  where  the  cause  of  Jealousy  relates  to 
LfOVc.  It  is  in  the  power  of  the  Poet  to  create  a strong 
sympathy  for  the  jealous  person,  if  he  describes  him  as 
Othello,  **of  a constant,  Iming,  noble  nature  his  eyes 
either  gradually  opened  to  real  infidelity,  or  bliudc<l,  as 
in  the  case  of  the  Moor,  by  skilful  and  treacherous  machi- 
nations. Here,  and  in  ah  the  instances  in  which  this 
branch  of  Jealousy  has  been  rendered  touching,  the 
reader  is  made  to  perceive  that  it  is  not  so  much  the 
object  of  n sexual  and  selfish  Passion  that  is  regretted 
by  the  hero,  as  the  pain  of  finding  his  unlimited  affec- 
tion and  confidence  returned  treachery,  and  the  Being 
proved  unworthy,  on  whom  he  had  centered  those  foel- 
ings.  Tbe  deceit  practised  on  him  makes  no  difference 
in  the  reader's  sympathy  with  the  revulsion  exi>erienceU 
by  a generous  mind,  and  the  sense  of  injustice  naturally 
felt.  But  to  preserve  this  sympathy  unimpaired,  the 
Dramatist  has  judiciously  made  nothing  to  arise  from 
the  active  impulMS  of  Olbellu’s  suspicion,  and  every  tiling 
from  the  art  of  logo.  Sclf-crealitig  Jealousy  i«  totally 
nnfit  to  establish  ony  interest  kir  the  t’^rty  by  whom  it 
is  felt;  for  although  in  real  life  it  is  a common  and 
grievous  calamity,  it  is  confessedly  peculiar  to  weak 
servile  dispositions. 

It  is  difficult  to  distinguish  Envy  from  the  branch  of  Ea*y- 
Jealousy  applicable  to  Ambition  ; unless  indeed  it  may 
be  said  to  be  mure  malignant  os  well  as  more  passive, 
and  less  accompanied  by  Hope.  Enterprise,  or  Rivalry; 
a s4M-t  of  inipuient  inalincl,  as  it  were,  unconnected  with 
any  definite  project.  It  is  needleu  to  aay,  that  this  is  a 
feeling  utterly  incapable  of  creating  sympathy  under  any 
circumstances,  and  only  to  be  interwoven  in  those  cha- 
racters destined  to  forward  certain  parts  uf  the  under 
plot,  inasmuch  as  it  implies  a want  of  power  inconsistent 
with  ibc  energies  of  a principal  villojii. 

The  character  of  those  Passions  to  which  we  have 
hitherto  adverted  is  decidedly  paiofiil,  although  they  are 
directed  to  the  attainment  of  a pleasure  more  ur 
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vapue  or  pmcticuhle.  Thai  of  ihc  pciitler  or  more 
Boctal  PsussionK  h,  in  mo>»t  iiiKlances  plrasurabie  ; uml 
in  all,  w«n»ewlm!  lenipercd  by  pleasure. 

Love,  in  it«t  isensc  of  ardent  and  disinterested  ffnrxUwill, 
is  the  noblest  and  the  most  comprehensive  of  all  the 
Social  ]*a.ssions.  Its  branches  may  be  distinguished 
thus : Gratitude,  nr  I..ove  <xcasione<i  by  benefits  re> 
ccived.  Kenevoicnee.  or  the  pood^tvill  extending  itself 
to  all  creatures  capable  of  pleasure  or  pain ; and  thirdly, 
Social  i.,ove,  either  of  Country,  parenis,  friends,  rela- 
tives, or  mistreas.  It  is  obvious  that  many  of  the 
branches  of  Social  Love  may  be  juirtly  compounded  of 
Gratitude,  or  that  modification  of  H arising  from  the 
interchange  ofbencfils:  and  that  the  Love  of  the  Deity 
consists  in  the  pure  and  overpoucrinp  sense  of  Gratitude 
to  an  incomprehensible  Deinp  whom  we  only  can  feci 
and  behold  through  the  meilium  of  his  benefits. 

Pily  and  Repret  may  be  considered  n.s  Pas.sions 
etpialiy  Social ; and  allhcHiph  rather  modifications  of 
Sorrow  from  causes  connected  with  Benevolence,  Friend- 
nhip,  or  Natural  affection,  arc  in  every  stape  atteixled 
with  a certain  generous  and  satisfactory  espansion  of 
the  Mind,  and  in  some  stages,  with  a feeling  somewhat 
allied  to  pleasure.  We  s]>cak  not  of  Regret  when 
combined  with  Remorae,  in  which  stale  it  frequently 
exists,  and  as  such,  is  calculated  to  excite  the  most  pro- 
found sympathy.  Pity  again  may  be  defined  as  rather 
existinir  in  the  mind  of  the  reader  when  excited  by  cir- 
ciirnMunces  of  sorrow,  than  felt  a.s  a sympathy  with  an 
imaginarv'  personage,  as  in  the  case  of  Anger  or  Terror. 

I'o  resume  the  subject  of  Love,  it  appears  that  no 
branch  of  it  requires  definition  or  distinction,  save  that 
which  in  common  parlance  is  called  by  the  name.  It  is 
clear  how  well  fitted  for  the  purposes  of  Poetry,  and 
how  pnxluctive  of  sympathy,  a.s  well  as  abounding  in 
Moral  beauty  and  sublimity,  are  the  varieties  of  Love 
in  a General  and  Social  sense,  which  are  comprised  under 
Patriniism,  Natural  affection.  Gratitude,  and  Friend- 
ship, and  how  many  of  the  finest  episodes  of  Poetry  are 
founded  on  the  heroism  which  these  naturally  proiUice. 

With  respect,  however,  to  .Sexual  Love,  (there  being 
no  other  precise  term  tiy  which  to  designate  the  feeling.) 
it  is  plainly  alloved  more  or  less,  even  in  its  purest 
shape,  with  a degree  of  selfish  and  animal  desire.  Yet 
Kincc,  as  experience  leaches  us,  none  of  the  higher 
Social  PscsioDS  are  more  influential  in  producing  noble 
and  disinterested  actions,  none  also  are  more  fit  to 
become  dignified  subjects  of  Poetry,  and  to  create  sym- 
pathy, than  that  more  refined  branch  of  it,  which  we 
mav  style  the  Sponsal  and  Heroic.  Such,  for  instance, 
ft&  is  exemplified  in  the  touching  episodes  of  Orpheus, 
lltnmon.  Alcestis,  and  a thousand  others  of  ancient  and 
modern  invention,  where  the  Pa!).sion  is  clothed  with 
all  the  lendenicss  which  characterises  the  relation  of  the 
sexes,  and  at  the  same  time  made  triumphant  over 
danger,  death,  and  fate. 

It  wa.s  probably  this  higher  degree  of  the  honest  and 
intelligible  earthly  Passion,  and  not  any  Metaphysical 
vision,  which  the  Ancients  contemplated  under  the 
name  of  Venus  Urania,  or,  as  we  may  fairly  translate  it. 
Heroic  Love:  and,  indeed,  their  experience  in  their 
own  Literature  might  well  warrant  the  distinctum. 
Tlie  lowest  form  under  which  the  mere  mundane  Passion 
is  exhibited,  ia  in  the  incestuous  and  beastly  epiaxles  of 
Ovid:  and  less  disgustingly,  though  more  weakly,  in 
the  whole  ma.ss  of  that  Poetry  which  passes  under  Ihc 
name  of  the  Ainati\e  and  rastonii.  In  the  latter  Style, 


miw  happily  exploded,  it  is  easily  perceived  how  utterly  Povtry. 
devoid  of  interest  ami  sympathy  mere  Love  becoracs, 
when  stripped  of  nobler  accompaniments.  Damon  or 
Strejifinn,  complaining  of  a richer  or  mure  comely  rival, 
and  with  nothing  to  plead  but  the  waste  of  intense 
desire  and  tuneful  wind,  excites  no  higher  species  of 
compassion  than  would  his  favourite  bull,  if  expelled 
from  his  walk  by  some  other  homed  Tarquin  oflhe  vij. 
lage;  for  the  nature  (f  the  dtsappointmecl  n precisely 
the  same  in  man  and  beast.  Accordingly  the  IMel  finds 
it  a necessary  |>art  of  his  practice  to  assist  tlw  l.«over  with 
the  always  ready  sympathy  of  Pan  and  the  Dryads,  the 
leaves,  the  flowers,  and  the  faithful  dog,  and  such  other 
frigid  tritenesses. 

The  contrary  extreme  in  style  is  of  modern  growth.  Lore,  m 
and  apparently  derived  from  those  Troubadours,  who  by 
were  admitted  as  a.ssesaors  in  the  Provencal  Courts 
Love,  held  gravely  by  Queens  ami  Princesses.  The  ^ ** 

deification  of  the  Pair  sex  was  certainly  graced  and 
redeeme<i  from  much  of  its  absurdity,  by  the  loyal  and 
heroic  actions  to  which  it  appears  at  first  sight  to  have 
instigated  the  hardy  Barons  and  Chevaliers  of  the  Dark 
Agex  ; bearing,  as  it  dues,  a tinge  of  the  Religious 
veneration  in  which  Tacitus  describes  women  to  have 
been  held  by  the  ancient  Germans.  But,  as  in  many 
other  ca.ses  where  the  meat»  afford  the  real  satisfaction, 
and  the  ostensible  end  is  but  secondary,  so  it  is  pro- 
bable that,  in  many  inslaivces,  the  nanve  and  sanetJon  of 
a mistress  was  assumed,  to  justify  the  indulgence  of  a 
high-flown  spirit  of  Knight-errantry.  Nothing  there- 
fore could  be  more  cold  and  meagre,  when  abstracted 
from  the  stirring  legends  of  flood  arkd  field,  Croas  and 
Crescent,  Paladin  and  Paynim,  than  such  Love  as 
this.  The  Euphuistic  and  Metaphysical  School  of 
Amatory  Poets,  who  may  be  said, perhaps,  tohave  com- 
menced with  Pelrarch,  and  ended  with  Cowley,  adhered 
fierccvenrigiy  to  the  same  warped  and  abeurd  view  of 
the  Passion,  when  the  circumstances  which  dignified  it 
were  past  by.  If  wc  may  be  allowed  the  metaphor, 
they  stripped  the  Gothic  Cupid  of  the  Baronial  armour 
which  had  dignified  his  puny  form,  and  plastered  the 
forked  slick  which  remained,  with  an  ingenious  coal  of 
tinsel,  while  they  mounted  it  on  an  eminence  even  lofUer 
than  before.  It  is  needless  to  say,  that  Modern  taste, 
particularly  aa  exemplified  in  our  Popular  Romances, 
is  in  this  respect  improved  into  the  right  medium.  Hie 
style  of  the  Andents,  and  their  conwption  of  Love,  is 
in  general  perhaps  too  nearly  allied  to  the  sensual, 
though  many  instances  to  be  found  in  the  Greek  Poets 
prove  that  tf^y  abounded  with  loftier  views  of  the  sub- 
ject. Among  those  of  the  Latin  School,  Virgil  perhaps 
stands  alone  in  what  we  may  call  the  mixed  mode.  The 
episode  of  Dido,  though  not  in  every  respect  accordant 
with  our  notions  of  delicacy,  abounds  in  all  the  higher 
and  more  pathetic  Passions  of  Tragedy.  The  character 
of  the  hero,  as  drawn  from  his  own  unconscious  naira- 
tive,  appears  to  warrtnt  her  devotion.  Like  Deade- 
moaa, 

She  loves  him  for  the  dangers  be  has  pail 

And  the  muUa  viri  viriur^  muUurque  mentis  honor,  is 
judiciously  thrown  in  by  the  Poet  as  the  first  commence- 
inenl  of  her  Passion. 

The  Works  of  Catullus,  and  others  of  his  class, 
however  abounding  in  Poetical  genius,  display  the 
merely  grosser  part  of  the  sentiment,  and  stand  in  almost 
a ridiculous  contrast  to  the  Euphuistic  School,  nor  is 
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Puctff.  there  much  apparent  chance  that  cither  offi^nsive  ex* 
tremc  will  again  become  popular  among  cultivated 

Tr\H9  Love,  readers.  The  true  medium,  by  the  adoption  of  which 
the  Passion  can  be  made  to  awaken  sympathy,  appears 
to  US  to  consist  in  this.  In  the  first  place,  either  a 
requital,  or  the  fair  chance  of  a requital,  should  be 
shown,  as  a sufficient  cause  is  necessary  to  warrant 
sympathy  in  the  spectator.  Next,  a tone  of  warmth  U 
required  to  give  it  life  and  reality  ; but  this,  to  speak 
by  analogy,  should  be  the  vivifying  warmth  of  the  Sun, 
imparting  vigour  and  solidity  to  the  oak  which  is  de- 
stined U)  stand  a thousand  storms,  not  the  grws  kitchen 
fire  of  Eumsus,  melting  away  the  substance  of  the  bug 
who  roasts  passively  before  it,  nor  the  cold  light  of 
like  Moon,  the  presiding  Genius  of  Melaphy.sical  and 
fanciful  Love. 

To  resume  the  subject  of  Pity,  a Passion  which  has 
been  pronounced  akin  to  Lore,  we  recognise  the  justness 
of  Aristotle's  rule,  that  it  can  only  apply  to  undeserved 
suffering;  for  even  in  those  real  or  imaginary  cases 
where  guilt  is  punished,  the  portion  of  Pity  which  may 
be  felt  proceeds  from  an  involuntary  impression  that  the 
punishment  exceeds  the  demerit.  In  real  life  our  senses 
are  still  more  struck  by  the  sight  of  the  actual  suffering, 
ar>d  our  sense  of  the  crime  remains  fi)r  the  time  in  abey- 
ance ; hut  as  this  cannot  be  equally  the  case  in  fiction. 
Pity  can  only  be  created  here  for  objects  more  or  less 
undeserving  of  sorrow. 

Tl»e  Pit)  of  practical  life  is  so  frequently  alloyed  by 
officiousness,  curiosity,  nod  even  by  the  boscr  motives  of 
triumph  and  self-congratulation,  that  it  passes  with 
many  persons  as  the  syrvonyme  for  Contempt,  and  is 
even  more  deprecated  than  aversion.  Nevertheless, 
when  pure,  it  is  a sympathy  equally  **  honoured  in  the 
giving  and  receiving,*’  even  towards  an  Alfred  or  an 
Aristides.  It  ia  heightened  in  reality,  and  of  course  is 
capable  of  being  additionally  heightened  in  fiction,  by 
the  firmness  and  heroism  of  the  party  under  afiliciiun, 
as  well  as  by  his  previous  deserts.  (Edipus  at  Colonus, 
though  a bee^r  and  an  outcast,  appears  in  the  hands 
of  Sophocles  with  much  more  real  pathos  and  dignity, 
weary  of  life,  pirified  by  misfortune,  and  viewing  with 
the  steady  eye  of  prophecy  the  destiny  he  bos  come  to 
encounter,  than  (Edipus  on  the  throne. 

It  may  be  remarked  also  of  the  Tragedy  bearing 
the  latter  nanve.  (more  perfect  perhaps  in  its  grailual 
and  concise  develo|>emenl  than  any  Play,  ancient  or 
modem,)  that  the  atlenlion  of  the  spertator  is  judiciously 
diverted  from  dwelling  too  minutely  on  the  crime  when 
discovered,  by  the  punishment  which  the  guilty,  or 
rather  the  ilUfated  parlies  instantly  inflict  on  ihcnt- 
selves.  The  seir-retribulion  exceeds  the  guilt  of  the 
unconscious  crime,  and  at  the  same  time  argues  a strong 
sense  piety  and  honovir  in  those  inflicting  it,  and  thus 
the  full  mea.sure  of  Pity  is  preserved  even  under  circum* 
stances  of  a revolting  nature. 

.\nhdo(e*  The  circumstance  of  ignominious  punishment  unac- 

to  Pity.  companied  by  death,  even  when  undeserved,  is  obviously 
unfit  to  create  Poetic  sympathy,  though  nothing  can 
really  be  more  bitter,  and  more  strictly  pitiable.  But  this 
no  one  can  apply  in  imagination  to  his  own  case  with- 
out a feeling  of  shame  and  disgust;  and  rm  one  has 
therefore  learned  to  contemplate  it  as  a familiar  subject 
of  sympathy.  Wallace,  with  the  fatal  cord  round  his 
neck,  though  in  (he  situation  of  the  lowest  criminal,  is  a 
sublime  and  touchit^  object;  but  had  Wallace  been 
whipped  and  dismtMed,  the  punishment,  though  a 

vox.  V. 


thousand  times  greater  to  a hero,  would  have  precluded  Poetry, 
the  sort  of  Pity  felt  for  a hero’s  misfortunes. 

Nor  again  ought  pitiable  circumstances  to  be  of  too 
hopeless  or  hcwrible  a sort.  It  should  seem,  that  os  the 
only  jipeasure  fell  in  the  cxerdse  of  compa.ssion  arises 
from  the  alleviation  which  the  spectator  pro|)Oses  to 
afford,  or  the  reader  foresees,  and  imagines  himself 
aflbniing;  so  in  either  case,  when  the  misfortune  ex- 
ceeds the  possibility  of  aid,  we  give  it  up  in  despair, 
and  wish  to  divest  our  minds  of  the  impression.  11ms 
far  of  those  branches  of  misfortune  which  Aristotle  com* 
prises  under  the  name  of  ri  atapov,  are  improper  for  the 
subject  of  Poetry. 

Tliat  Madness  should  he,  as  it  is,  a powerful  source  M&dnew  as 
of  pathos,  may  seem  inconsistent  with  the  preceding  s aubject  uf 
remarks,  a.s  well  as  with  tlie  view  which  we  have  taken, 
in  accordance  with  Adam  Smith,  of  the  nature  of  Sym- 
pathy. The  difficulty  may  perhaps  be  solved  thus. 

Were  a faithful  picture  affbrtled  of  the  ravings  of  an 
incurable  Madman,  alleviated  by  no  lucid  intervals,  and 
varied  by  no  recollections  of  his  former  state,  it  would 
exactly  come  under  the  predicament  of  the  and 

excite  no  interest.  All  Poets  of  judgment,  therefore, 
iu  tike  treatment  of  this  subject,  have  chosen  those  mixed 
and  common  ca.scs,  in  which  the  patient  retains  suffi- 
cient consciousness  to  lament  over  the  wreck  of  himselfi 
and  foresee  the  coming  paroxysm  of  his  disorder;  or 
where,  in  his  wildest  frenzies,  he  is  still  haunted  with 
the  distinct  and  bitter  sense  of  the  exciting  cause.  Ttie 
instances  to  which  we  allude  are  those  of  Lear  and 
Orestes;  in  both  of  whom  there  remains  sufficient  of 
sanity  to  enable  the  spectator  to  invest  himself  with  their 
feelings.  And  no  situation  can  be  productive  of  more 
touching  sympathy,  than  that  of 

Love  wtlcbtog  rowloeiM  with  unalterable  mien, 

the  patience  and  devotion  of  such  characters  as  Cordelia, 

Electra,  the  faithful  Pyladcs,  and  the  noble  Kent ; their 
painful  recollections  of  what  (he  sufferer  was,  their  shinl* 
dering  perception  of  what  he  is,  and  their  unwearied 
efforts  to  alleviate  his  situation. 

To  afford  the  Passion  of  Pity  iU  free  and  natural  C«»c«o»ri- 
exercise  in  the  mind  of  the  reader,  it  ought  to  be  con- • 
centrated  on  one  object  at  a time,  and  that  object  sliould 
be  characterised  in  a manner  which  may  make  it  familiar 
to  the  ima|riiiation.  Otherwise,  as  in  fact  takes  place  in 
real  life,  the  sensation  of  Pity  is  weakened  by  diffusion 
nmoiig  a number  of  individuals.  We  cannot  illustrate 
this  truth  better  than  by  employing  the  analogy  of 
Historical  Painiitig,  in  reference  to  the  different  ways  in 
which  the  Massacre  the  Innocents  has  been  treated. 

The  majority  of  Painters  have  exhibited  (heir  powers  of 
grouping  and  contrast  by  encumbering  the  foreground 
with  gretU  masses  of  figures  in  every  attitude,  which, 
though  they  undoubtedly  display  the  technical  powers 
of  Art,  perplex  the  eye  and  tlie  Mind,  and  leave 
no  leading  object  of  compassion  for  either  to  rest 
upon.  A modem  French  Painter,  with  a Juster  con- 
ception of  (he  master  feeling  connected  with  this  subject, 
has  thrown  (he  tumult  of  pursuit  and  massacre  into  dis- 
tant perspective,  and  directed  (he  eye  exclusively  to  a 
young  female  cowering  with  her  infant  under  the  shelter 
of  a ruined  wall  in  (he  fore-ground,  and  listening  with  (he 
hknU  intense  expression  of  horror  to  the  footsteps  of  a 
murderer  who  is  seen  in  the  middle  distance  approaching 
the  very  spot.  To  instance  a parallel  example  in  the 
Drama,  the  simple  plots  of  ^nitgone  orj4/crt/u,  turning 
4 Q 
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Kwiry.  on  lh«  fale  of  one  touching  character,  create  infinitely 
mor**  nvmpoihy  than  the  niaae  of  incideDtaand  calamities 
cn>wded  together  in  the  Pktenisstt,  a Drama  neverlheleaa 
abounding  in  Tragic  dipity  and  spirit,  and  second  to 
no  extant  Work  of  Euripides. 

Krijrel.  Regret  naturally  comes  next  in  lha  order  of  Social 

Fassiuns,  as  compounded  equally  of  l»ve  and  Pity  ; or 
consisting  perhaps  m the  sense  of  privation  of  an  objea 
of  Love ; a Social  pain  exactly  in  the  degree  in  which 
Love  is  a Social  pleaanre.  As  iU  natiire  is  to  dwell  on 
minute  and  trivial  circumstanceH  connected  with  its 
object,  great  judgnrentis  therefore  required  in  the  Poetical 
selection  of  these,  so  as  not  to  lower  the  dignity  of  flie 
Ihmsion  in  preserving  its  natural  tone.  In  the  exprea* 
ston  of  Regret  also,  as  indeed  of  every  other  Passion,  a 
degree  of  nicxleralian  and  apivarent  self-command  should 
be  visible  in  the  real  or  imaginary  mourtter;  and  the 
merits  of  die  dead  shotild  rather  be  dwelt  on,  than  llw 
keenness  of  his  own  grief,  in  order  to  justify  the  cause 
of  it  to  the  reader  and  spectator.  The  ^flnrid  perhaps 
contains  no  passage  of  greater  Ei«c  dignity  and  feeling, 
than  that  in  which  Avneas  bids  a last  farewell  to  the 
bier  of  Pallas.  In  the  studied  military  pomp  of  the 
whole  ceremonial, 

ar>d  in  the  set  and  solemn  invocation  to  the  young  hero's 
shade, 

StUrr  tHrmum  mtAi,  mofime  P»IM, 

/'a/r, — 

there  is  a still  stronger  pathos  than  in  his  first  hurst  of 
regret  at  beholding  the  body.  We  witness  the  deep 
feeling  and  deeper  seIf>coinmand  of  a stern  and  sage 
Leader,  repressing  such  acts  and  expressions  of  sorrow 
as  might  unman  him  on  the  brink  of  action,  and  in- 
dulging the  proud  consolation  of  blending  his  youthful 
friend  with  the  memory  of  Hector,  SarpcKlon,  and  bis 
other  departed  comrades  in  a hundred  fights. 

To  our  apprehension  indeed,  *'  the  tears  of  bearded 
men,**  when  judiciously  introduced,  are  a more  powerful 
source  of  sympathy  than  those  of  women  and  young 
persons,  to  whose  circumstances  such  expressions  of 
emotion  are  more  suitable.  There  is  a stronger  con* 
trast,  and,  as  it  were,  a greater  force  from  previous 
compression,  in  the  grief  of  a stern  and  powerful  mind, 
bursting  forth  in  spile  of  a degree  of  restraint  propor- 
tioned to  tbs  magnitude  of  the  cause : and  in  the  dr- 
cumstancca  under  which  alone  such  grief  can  appear 
natural,  there  is  usually  nothing  of  the  every-day  sel- 
fishness of  sorrow.  In  the  last  Book  of  the  Iliads  it  is 
true  Achilles  weepa  as  bitterly  as  a woman  or  child,  but 
bis  tears  are  shed  in  the  solitude  of  his  tent,  and  under 
circumstances  which  redeem  them.  The  hero,  sleepless 
after  the  fatigue  of  gigantic  feats  of  strength  and  daring, 
and  inconsolable  amid  the  applause  and  gratitude  of 
leagued  Nations,  sees  and  feels  nothing  hut  the  depth 
of  his  own  abandonment;  and  (which  shows  the  highest 
judgment  in  the  Poet)  his  sorrow  arises  not  from  the 
mere  trivial  and  endearing  recoIlectioM  of  Social  life, 
but  from  the  thought  of  the  tried  fidelity  of  his  com- 
rade in  danger  and  privatimi,  and  their  companionship 
in  noble  achievementa. 

'U)T  #i>»  iXy<« 

The  same  train  of  thonghl  is  admirably  tooched  in 
Don  Ferdinand*#  Lamtni  for  hi$  BrotAtr,  a smaller  Poem 


by  an  Authoress,  perlisps  unrivalled  in  giving  a chival-  Fottry. 
roua  grace  to  the  tenderer  feelings. 

la  the  desert,  in  tb» 
la  tbe  ocMfl^empni's  wrath, 

We  atood  toigethrr  ii<fe  by  aide. 

One  hope  «u  oura,  one  path. 

Thou  haat  WT«|>t  tn«  in  thy  foUiirr'e  cloak, 

Thou  hast  Cm'd  TTw  with  thy  breast. 

Thou  hut  watcti'H  besiile  my  couch  of  pais, 

Ob,  braTcW  heart,  aod  beU  ! 

As  Regret  form#  the  basis  of  Elegise  Poetry,  it  may  ‘“d 
be  as  well  to  comprise  in  this  place  the  few  remarks  which 
we  are  led  to  make  on  that  branch  of  the  Art  The 
desire  to  rescue  the  virtues  of  a friend  from  oblivion  U m> 
powerful  and  natural,  that  it  has  impelled  many  wriUrs 
into  eulogies  deslructive  of  the  sympathy  ofthe  reader  by 
their  fulsomencss,  however  sincere,  and  out  of  character 
with  the  sacred  repose  of  tbe  grave.  The  mourner 
loses  his  character  as  such  by  becoming  an  ambitious 
Orator  ; and  we  safely  leave  him  to  llie  cnnsolatkms  of 
the  sort  of  secondary  egotism  which  be  has  evinced.  If 
any  thing,  on  the  contrary,  be  sure  to  exdte  the  sym- 
pathy of  Beings  who  feel  themselves  rolling  along  like 
atoms  in  the  tide  of  eternity,  it  is  a short  mentk>n,  and 
little  more,  of  name  and  date,  as  the  modest  appeal  from 
the  utter  forgetfulness  of  the  tomb,  in  behalf  of  those 
who  once  lived,  suffered,  and  enjoyed  like  themselves; 
and  if  the  occasion  can  warrant  any  poelbumous  praise, 
it  should  be  covertly  implied  in  some  short  and  pithy 
expression  of  deep  grief,  which  never  can  be  out  of 
place.  Lest  we  sliouid  appear  to  confound  llie  subjects 
of  Elegy  and  Epitaph,*  be  it  remarked,  that  the  pur- 
pose and  Wading  sentiment  of  both  being  in  every  ca.<ie 
the  same,  the  same  rules,  with  a very  trifling  latitude, 
apply  to  both.  In  the  expression  of  the  bitter  and 
enduring  grief  which  *^sorroweth  without  hope"  in 
contemplating  an  everlasting  separation,  the  Ancients, 
to  whom  such  feelings  were  natural,  will  probably 
never  be  excelled.  Tliere  is  a brevity,  and  a solemn 
simplicity  in  the  the  **  Ehfu  Unica  /” 

— ^d  many  of  those  monumental  inscriptions  which 
they  have  led  us,  contrasting  singularly  with  the 
stiff  emblaxonries  of  arms,  and  the  enumeration  of  a 
hundred  real  or  imaginary  virtues,  which  perpetuate 
tbe  bad  and  worldly  taste  of  the  last  two  Centuries,  and 
make  the  memory  of  many  an  obacure  and  respectable 
person  absurd.  If  we  may  be  allowed  a fanciful  allu- 
sion, it  seems  that  tbe  tone  of  such  tributes  should  be 
in  keeping  with  the  solemn  devotional  strain  of  the  De 
ProfiindU:  an  appeal,  as  it  were,  from  the  power  of  the 
grave  to  Him  who  saith,  **  1 am  the  resurrection  and 
the  life.**  The  short  and  touching  N.  M.  Implora 
pact,  or  Oraie  pro  animd,  of  foreign  churches,  the 
simple  (ext  on  a village  grave,  breathing  humbW  Reli- 
gious confidence,  and  the  defaced  effigy  of  the  Crusader 
folding  his  hands  in  prayer,  and  as  it  were  bowing  his 
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Ccmjrngt  flwifiMiit  M/u  piorxmdrn 
htmne  A»c,  tttmrn  m/ltmitm 
Amvn$  ocMMrrrir/  fM/iMmniiiii 
Mtmtm,  Am  ! m/ftrttm. 

The  abort  Ipita^  inaeribeit  on  a plaio  toarbla  labWt  is  a village 
rituivh  BMr  Bath,  ii  on#  of  tbe  few  in  which  tha  Latin  Language 
Has  bom  wnployad  with  tbe  brief  aod  ]irvfouiicl  pathoe  of  aocient 
acfiuWhtel  ioachieieM.  A#  a parallel  inatanee  in  Klegy,  we  may 
mention  tbe  welVknown  fix  boM  tnnwrratod  by  Babop  Lowlh  to 
hi#  flaughtcf’i  maiBory. 
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Poc<r)r.  mailed  strength  to  the  Power  that  made  him ; all  these, 
different  as  thejr  may  be  in  their  outward  character, 
appear  to  ua  appropriate  symbols  of  the  calm  unearthly 
mood  which  gives  to  Klegy  or  Epitaph  its  most  powerful 
effect  in  a Christian  Country. 

A loftier  tone  may  be  allowed  in  the  commemoration 
of  those  public  aerrices  which  appeal  to  the  gratitude  of 
posterity;  though  even  here,  the  true  impression  con- 
veyed to  the  mind  of  the  pa.>tser-by  should  he  the  hope 
that  the  soul  of  the  Patriot,  Hero,  or  Statesman  may 
the  rather  find  rest  in  behalf  of  the  sen  icea  rendered  to 
his  Country,  and  of  the  greater  tempUtions  to  which  hia 
commanding  situation  has  exposed  him.  Yet  in  such 
coses  the  virtue  of  brevity  is  as  necessary,  ibotigh  for 
different  reasons,  as  in  the  memorials  of  private  affection. 
Not  a word  was  inscribed  on  the  Colossal  Lion  placed 
upon  the  plain  of  Plalca.  The  same  noble  conceptioa 
was  adopted  in  that  cut  out  of  the  solid  rock  in  Swisser- 
land,  to  the  memory  of  the  Cent  SuitiCM^  marked  only 
by  the  shield  of  France,  and  the  inscription 

Heittitanm  Jtdei  et  vitMi, 

A feeling  exactly  similar  prevails  in  the  Epitaph  at* 
tributed  to  Simonides,  on  Leonidas  and  his  three 
hundred  warriors ; a soldier-like  distich,  to  which 
invention  and  imagination  could  have  added  nothing 
which  would  not  have  derogated  from  its  Laconic 
dignity. 

n |b»',  AyyuX*f  Aacita^wx'Mr  fn 


Pride  aad 
Vaaity. 


Kmulstigo 

aud  Ti> 

uiopk. 


Thus  the  mere  name  of  Wasliington,  Nelson,  or 
Sobieski,  would  speak  volumes  to  the  recollections  of 
the  passer-by,  without  the  addition  even  of  a word  or  a 
date.  Even  the  rough  stone  of  Lutzen*  is  more  eloquent 
than  the  most  elaborate  inscription. 

We  have  now  to  speak  of  those  Passions  which  are 
founded  on  the  sense  of  self-esteem  and  the  reverse,  and 
which  are  connected  with  those  of  the  Social  sort,  as 
cooperative  with  them,  or  the  contrary. 

^th  Pride  and  Vanity  are  terms  loosely  used,  as  im* 
plying  either  the  pleasurable  sense  of  selfesteem  resulting 
from  a comparison  of  oursetvea  with  others  in  trifling  or 
in  great  things,  or  the  earnest  desire  to  obtain  such  ad- 
vantages as  may  ju.<itiiy  that  sense  in  the  eyes  of  others: 
a desire  which,  when  seconded  by  action,  assumes  the 
name  of  Ambition  ; and  which,  although  used  in  refer- 
ence both  to  important  and  to  trivial  (Ejects,  is  usually 
applied  to  the  former.  The  term  Pri^  is  also  more 
commonly  used  to  deuote  the  calm  consciousness,  well 
or  ill  founded,  of  great  advantages,  as  that  of  Vanity 
applies  to  smaller  distinctions,  and  a more  restless  and 
agilative  state  of  mind.  The  former  ia  a d^ensive, 
the  latter  an  aggressive  mode  of  self-esteem.  As,  how- 
ever, it  is  difficult  to  draw  the  exact  line  between  the 
two  Passiono,  and  as  Ambition  seems  to  denote  a 
permanent  habit  of  the  Mind,  we  may  be  allowed  to 
simplify  the  subject  by  calling  the  general  desire  of 
distinction,  Emulation,  and  the  sense  of  its  gratifica- 
tion. Triumph.  Neither  of  these  Passions,  though  use- 
ful in  producing  incidenU,  and  imparting  a sort  of 
stage  effect  to  particular  conjunctures  of  the  story,  are 
in  themselves  productive  of  sympathy,  as  being  exclu- 


* A ruili!  hoiim!ajy-»tui>v,  cIinw  to  which  Guitarus  Adolphos  fell, 
IM  |)utnted  out  with  veoeratioo  by  tbt  psaisntry  oo  tb> 

;4iiia  of  Liittra,  aoU  knowit  by  g pwrulitr  nama. 


sively  selfish,  and  in  their  nature  apt  to  exceed  the  Poetry, 
bounds  of  moderation,  as  in  Theocritus’s  picture  of  the 
delighted  clown: 

When  indeed  the  emulation  is  of  a dignified  nature, 
and  exerted  in  a generous  manner,  it  may  well  become 
the  object  of  sympathy  ; but  in  that  case  it  is  not  so 
much  the  feeling  itself  with  which  we  sympathize,  as 
those  higher  impulses  which  purify,  control,  or  excKc 
it ; as  in  the  single  combats  of  Chivalry,  fottght  accord- 
ing to  all  honourable  rules  of  war  and  courtesy,  f6r  the 
glory  of  Liege  or  Mistress ; or  in  the  challenge  between 
Glaucus  and  Sarpedon,  the  termination  of  whid)  furnishes 
so  agreeable  an  cpi^le  In  the  ftiad.  A similar  rule  applies 
to  Triumph.  In  the  Legend  of  Bernardo  del  Carpio 
already  quoted,  the  hero,  whose  Triumph  is  certainly 
most  complete,  claims  Uie  sympathy  of  the  reader  as  a 
son  and  a warrior,  asserting  the  honour  of  his  dead 
father  and  himself  at  the  risk  of  bis  life,  and  branding 
the  ungrateful  Monarch  with  infamy  in  the  face  of  his 
Court.  But  here,  again,  the  feelings  with  which  our 
sympathy  moves  in  accordance,  are  the  sense  of  filial 
devotion  and  of  honourable  resentment,  not  the  mere 
sense  of  Triumph,  which  in  fact  is  obviously  a secondary 
object  with  the  chiefiain  himself. 

The  sensation  of  Scorn,  in  its  purest  and  most  ud-  Seem,  of 
mixed  sense,  wc  conceive  to  be  more  a calm  mental  ^beSutoKai 
impression  than  a Passion;  unmingled  as  it  is  with  ’ 
any  pleasurable  sense  of  triumph  or  comparison,  and  in 
itself  implying  no  ulterior  desire  or  object  The  most 
complete  instance  of  it  is  embodied  in  G^the’s  wonderful 
conception  of  Mephistopheles,  the  only  real  and  unmixed 
Evil  Spirit  in  the  History  of  Poetry.  The  Demon 
appears  to  sit  on  a lofty  and  cold  eminence,  like  the 
Genius  of  a glacier,  looking  with  a freezing  glance  at 
the  Passions  and  projects  of  the  human  atoms  moving 
below  him,  and  '*  grinning  a ghastly  smile"  to  sec  their 
bones  whitening  in  the  crevices  of  his  domain.  To 
take  a more  familiar  instance,  the  feeling  with  which 
the  Ox  in  ^sop's  Fable  is  supposed  to  rrganl  the 
emulous  Prog,  is  a Scorn  llie  more  intense,  because 
it  is  indolent  and  impassive,  condescending  to  no  com- 
mrison,  and  accompanied  neither  by  Kesentment  nor 
Triumph. 

The  discriminating  knowledge  and  application  of  true 
Scorn  appears  to  have  been  one  of  the  secrets  of  the 
power  and  dignity  of  Uie  ancient  Satirists.  On  the 
contrary,  much  of  the  efiect  of  more  recent  Sati- 
rical works  is  weakened  by  the  mixture  of  more 
oootentious  elements.  The  demonstration  of  the  per- 
sonal feelings  of  Anger,  Jealousy,  and  Triumph,  causes 
much  of  CntirchiH'i  powerful  venom  to  recoil  upon 
himself,  or  foil  harmleosly  to  the  ground.  Again,  in 
Lord  Byron’s  Satire,  EngluA  Bards  and  Scots  Bevietcers, 
the  mortified  and  exasperated  air  which  the  author  can- 
not conceal  in  any  part  of  its  course,  ts  the  reverse  of  that 
apparent  sense  of  contemptuous  superiority,  in  which  the 
bitterest  sting  ofSatire  consista.  He  flourishes  a horse- 
whip, as  it  were,  furiously  in  the  face  of  the  world,  leap- 
ing and  shouting  at  the  anticipated  success  of  every  hit. 

Instead  of  calling  to  (he  reader,  **  Ned,  prythee  come  out 
of  that  fot  room,  and  lend  me  a hand  to  laugh  a little he 
cries,  **  Gregory,  stand  by  me,  and  remember  thy  swash- 
ing blow;**  an  appeal  effective  only  when  addressed  to 
a partisan. 
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Pwrtry.  The  Dunciad  oi'  Po|'e,  on  the  conlrary,  is  markeil 
thrwichuut  by  a carelci!*  cort«cio!ianesii  of  power  exerted 
for  his  own  spnri.  like  (hat  of  a cat  lormcminfr  a ninuxe. 
which  mui>t  have  been  douUy  g«lliiig  to  tlioM*  whom  he 
assailed.  He  seems  like  (he  very  Uenius  of  Scorn  rie* 
scendinp  from  his  eminence,  to  relax  lumsclf  with  the 
exerrise  of  Uie  knout,  rather  than  an  an|n^'  mortal,  fitrht' 
injf  his  way  vifcormisly.  like  Byron,  thronjfh  a crowd  ; 
or  like  ('hurchill.  shovelling  mud  at  all  who  oppose  him. 
In  the  scale  of  those  who  have  succeeded  in  embodying 
the  (me  and  genuine  conception  of  the  (eeling  in  ques- 
tion. Juvenal  may  be  said  to  represent  the  I’enseroso, 
and  Pope  the  Allegro. 

Score,  ai  adapted.  iKiwcver,  for  Narrative  and  l>raniatic 

purjMwes,  Scorn  assumes  a more  mixed  and  active  fonn. 

Poetry.  lairly  l>e  Bailed  a Passion.  It  is  obviou«  that 

the  mere  rspression  of  that  calm  impassive  contempt 
which  imparts  to  Satire  its  bitterest  sting,  nmtributes  in 
no  way  to  the  furtherance  of  a plot;  and  that  lor  this 
purpose  it  must  be  combined  with  action  and  event. 
Nor  can  this  in  any  way  take  place,  excepting  in  the 
shape  of  Anger  or  Indignation  ; that  is.  Uestuument  t<ir 
Scorn  dune  to  ourselves  or  to  others.  In  the  overt  acts 
therefore  to  which  titese  Passions  are  made  to  give  rise. 
Scorn  may  be  considered  as  the  secondary  emotion, 
whose  expression  by  word  or  deed  (ends  to  gratify  the 
Icadiiigone  of  Resentment. 

There  is  perhaps  no  pa.ssage  in  Poetry  more  expres> 
sive  of  the  most  sovereign  degree  of  resentful  Scorn, 
than  the  reply  of  Angiulina  to  Michael  Steno,  in  the 
Dofe  of  reiricf.  Yet  even  here  the  mixture  of  personal 
feeling  in  an  insulted  and  high-minded  woman,  (tx« 
pressed  perhaps  rather  too  wordily,)  which  is  necessary 
to  give  a natural  elfecl  to  her  woHs,  imparts  a quality 
to  the  Pa.s.sion  in  question  very  dhUinct  fi^m  that  of  the 
pure  ('oniempt  which  it  has  been  our  study  to  point  out 
as  (he  essence  of  Satire.  Admiration,  which  in  dilTerent 
ways  is  the  converse  both  of  self-esteem  and  of  Scorn,  is, 
as  we  have  stated,  rather  in  its  general  sense  an  affection 
of  the  Undervlanding  than  of  (he  heart;  inasmuch  as  it 
may  arise  lirom  (he  ooiitemplatioii  of  any  wonderful 
• scientiHc  or  mechanical  work,  or  even  any  remarkable 
feat  of  strength  and  agility,  the  success  of  which  may 
not  interest  us.  A.s  a source  of  Poetical  pleasure,  it 
resolves  itself  either  into  the  sense  of  the  Physical  and 
Moral  sublime  of  which  we  have  treated,  or  into  the 
Social  Pas.sioti  of  disinterested  Gratitude  excited  iu  soroe 
one  or  more  imaginary  personages  by  tlie  great  and 
worthy  deeds  of  another.  In  the  latter  form,  though 
eminently  fitted  to  excite  the  sympathy  of  the  reader,  it 
addresses  itself  directly  to  his  Mind  without  requiring 
the  medium  of  any  character  with  whom  to  sympathize, 
and  without  alteration  of  its  quality.  Thougli  one  of 
the  most  exalted  of  the  Social  Passions,  it  is  that  which 
has  least  to  do  with  the  conduct  and  developement  cd*  a 
Narrative  Poem,  being  rather  known  as  a final  effect 
than  os  a cause. 

Shame  aad  Shame  and  Remorse,  though  in  their  nature  reaulting 

Renteaa.  from  culpable  or  humiliating  circumstanoea,  are  in  them- 
aelvea  Pa.saions  more  indicative  of  the  Social  and  Moral 
nature  of  Man,  than  those  to  which  they  stand  opposed 
as  negations  of  selfesteem ; and  when  judiciously 
treated,  excite  a more  complete  sympathy.  While 
Emulation  and  Triumph  are  founded  in  selfishness, 
these,  on  the  contrary,  are  the  results  of  the  operatkm  of 
conscience.  Though  in  many  cases  they  are  combined, 
and  very  similar  in  their  workings.  Remorse  may  be 


defined  as  a pain  nvove  approaching  to  Pity,  and  accom-  Po««ry. 
panied  with  the  desire  of  reparation  to  an  individual ; 
while  Shame,  on  the  contrarv-,  is  the  painful  sense  of 
that  which  hox  forfoited  the  esteem  of  ourselves,  or  of  the 
World  in  general;  os  exemplified  by  the  respective  foel- 
ings  of  Alexander  on  (he  inunler  of  Clytua,  and  of  the 
survivor  of  tlie  three  hundred  Spartans,  when  devoting 
himselfal  Plala*a.  Both  these  arc  instances  of  Uie  self- 
reproach  of  noble  minds,  operating  from  different  causes, 
and  equally  productive  in  both  cases  of  sympathy.  And 
Shame  may  be  said  to  mingle  itself  with  Keinorse  in 
the  degree  in  which  the  individual  has  furfeiterl  his  self 
esteem  by  llie  act  of  injury  in  question. 

In  lh»'  motto  prefixed  to  Coleridge's  Drama  of 
Hemorae,  the  Poet  defines  clearly  that  which  we  con- 
sider as  the  only  true  form  of  the  Passion,  while  at 
the  same  time  he  assumes  as  the  basis  of  his  plot  a 
feeling  more  allied  to  the  intolerable  sense  of  Shame  in 
u haughty  sjuril.  gradually  exas|ierated  into  resenlment 
against  the  iniincenl  cause  of  that  Shame.  The  cha- 
racter of  Ordonio,  though  powerfully  drawn,  is  perhaps 
too  bold  an  attempt  to  embody  an  anomaly  in  Human 
Nature,  such  aa  rarely  occurs,  and  from  ita  uncommon 
and  antisocial  tendency,  the  object  of  no  sympathy. 

We  may  contrast  with  this  lal^e  Remorse  the  mutual 
self-abasement  of  two  hutioiirable  minds,  which  is  ren- 
dered MO  touching  in  the  reconciliation  of  Pierre  and 
Jaltier  upon  the  scaffold ; the  one  humbled  to  the  dust 
by  the  sense  of  his  former  treachery,  the  other  haunted 
in  his  last  moments  by  the  self-recoiling  Shame  of  **  the 
filthy  blow  his  Pa.<»ion  deak.^'  and  anxious  not  only  to 
testify  his  own  forgiveness,  but  to  soothe  his  friend's 
sense  of  personal  indignity.  Hie  sympathy  of  the 
spectator  is  hereof  a higher  nature,  knowing  (hem  both 
as  men  of  haughty  spirits,  from  whom  neither  Fear  nor 
selfish  feeling  could  have  extorted  one  word  of  depreca- 
tion. 

Thougli  deep  Remorse  may  evince  itself  in  a general 
ferocily  and  recklessness  of  character,  (and  so  far  the 
character  of  Ordonio  seems  natural.)  we  still  doubt 
whether  it  be  consistent  with  ill-will  towards  (he  injured 
person.  In  fact,  the  vulgar  dogma  that  men  hate  those 
whom  (hey  have  injured,  applies  to  morbid  Pride,  or  the 
abject  Fear  of  retaliation,  ai^  not  to  the  sense  of  Keinorse, 
in  its  proper  meaning.  It  may  even  be  doubted  whether 
in  all  real  cases.  Remorse  don  not  mingle  with  regret 
for  the  dead,BUggetting  all  forgotten  instances  of  slight 
omiaaions  or  unkindnesa.  Ami  in  the  grief  of  Admetus, 

Orpheus,  or  Achillea,  as  the  aubjecta  of  ancient  fable, 
there  it  blended  a atroog  tinge  of  thia  aelf-reproaching 
Passion,  arising  from  causes  distinct  enough  to  juslitv 
It,  yet  not  sufficiently  culpable  to  abate  the  readers 
sympathy.  Thus  also  the  allusion  to  the  death  of  Major 
Howard,  in  Chiklt  Harold,  derives  a greater  grace  and 
palhoB  from  the  slight  glance  at  a repented  family  feud  * 

Tet  OTM  I would  Mieet  frani  that  proud  throng. 

Partly  baeaua  they  bWud  me  with  hiv  lino, 

And  f»nly  Ihmt  I did  hu  tirt  wmr  wfvmy. 

And  partly  that  bright  oainet  wiU  hallow  soog. 

We  have  dwell  more  largely  on  the  causes  and  (lie 
operation  of  the  different  Ihuiiuons,  os  well  as  on  thdr 
di.slinctive  marks,  because,  either  us  felt  or  acted  upon, 
they  contain  the  History  of  Human  existence,  and  of  all 
the  causes  which  influence  it  for  good  and  evil,  aa  well  as 
the  substance  of  oil  the  genuine  materials  for  lAartry. 

For  without  Human  Action  and  Paasion,  the  oontemplo- 
lion  of  the  most  sublime  and  beautiful  Physical  objecta 
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Vortry.  soon  tedionsi  anil  iininlere»tini; ; or  rather  I heir 

influence  ia  on);  felt  through  the  medium  of  the  pain  or 
pleasiure  which  forms  the  basis  of  Human  Fusions, 
Miltxm’a  description  of  Paradise  derives  its  principal 
charm  from  the  tenancy  of  our  first  parents,  in  company 
with  whom,  as  it  were,  the  reader  expatiates  over  its 

hill  aiMl  vaUey»  tbuntaiu  and  (mb  kbade, 

Made  vocal  by  thair  aoag. 

'Fhe  magnificent  picture  of  a storm  which  occurs  in 
the  Crrorgicit,  addresses  itself  to  the  Imagination  as  con- 
nected with  the  awe  and  peril  of  Man.  and  the  vengeance 
of  (he  fublcd  Jupiter;  without  which  vivifying  circum- 
stances. all  else  would,  in  fact,  be  on  a footing  with  the 
phenomena  of  an  uninhabited  planet. 

Ipte  Pater,  mediA  iiiaiAenai  in  myeir,  evrmacA 
/'«Anin«  moittnr  dextrd,  fwa  maxtma  at*/m 
Terra  frtmU  f f^^fr*  ferae,  et  »*pr/«/ia  eorda 
Per  jfentet  Aitmifu  itrarU  / i//r  jUiffranti 

Aut  Aiha,  art  Rkodofen,  aut  aOa  Ceraunm  teia 
Oejieit  / tmfemmatU  Avatri,  et  denm$*iwta$  tatter  f 
A'h(c  nemora  mgentt  venta,  mtme  t*4t«ra  piangtmt, 

GcMral  We  have  already  enumerated  the  three  ways  in  which 
fUiBtrki  (be  Passions  become  the  sources  of  Poetical  pleasure ; 

“ prodtictivc  of  sympathy  in  the  reader,  or  as  a 
source  of  Moral  grandeur,  or,  thirdly,  as  fiimishing,  by 
their  effects,  those  vicissitudes  and  obstructions  in  the 
course  of  the  plot,  which  when  overcome,  give  a greater 
zest  to  our  sense  of  Poetical  justice,  ajtd  which  our 
Imagination  delights  to  triumph  over  by  anticipation. 
It  is  needless  to  enlarge  on  (he  union  of  Sensibility  and 
Invention,  of  .Moral  tact  and  Metaphj'sical  accuracy, 
which  is  required  to  exhibit  on  an  extensive  scale,  the 
reciprocal  workings  of  the<«e  main-aprings  of  the  Human 
Mind,  balanced  and  selected  in  such  a manner  as  to  form 
a grand  and  harmonious  whole,  which  may  impress 
itself  on  (he  Imagination  with  the  force  of  reality. 
Hence  the  rare  attainment  of  excellence  in  the  Epic  or 
Tragic  styles  of  Poetry. 

The  expression  of  one  or  two  insulated  Passions  has 
often  been  successfully  embodied  in  shorter  pieces,  where 
the  Poet  has  copied  faithfully  the  prevailing  mood  of  his 
own  Mind;  but  this  faculty,  compared  with  the  master- 
power  to  which  we  have  alluded,  is  as  the  operations  of  a 
small  detached  force,  as  contrasted  with  the  combinations 
of  an  extensive  campaign,  or  the  melody  of  a single 
instrument  in  comparison  with  the  perfect  and  well- 
arranged  harmony  of  a whole  orchestra. 

We  have  endeavoured  to  trace  a few  main  lines  of 
separation  and  distinction  in  a field  wbkh  is  nearly 
boundless,  comprising,  as  it  does,  the  sum  and  substance 
of  all  which  gives  Poetry  its  true  vivifying  spiriL  The  most 
lesding  of  these  dil^rences  appears  to  lie  between  the 
selfish  and  the  Social  Passions,  as  repelling  or  exciting 
the  sympathy  of  the  reader  and  spectator  in  the  pro- 
portion in  which  the  Prirkciple  of  self  predominates  oris 
forgotten ; and  as  usually  tending  to  produce  evil  or 
good,  according  to  that  proportion,  though  not  univer- 
sally so.  Thus,  as  a general  rule,  Envy  is  a more 
mischievous  Passion  to  Society  than  Anger  arising  from 
a justifiable  cause.  But  the  .atter,  even  when  its  con- 
sequences are  dangeroos  or  pernicious,  is  calculsted  to 
excite  some  degree  of  the  sympathy  which  the  former, 
Uiougli  powerless  and  suppress^,  cannot  command ; the 
one  being  totally  selfish,  the  other  so  far  social  as  it  is 
fimnded  on  the  supposed  loss  of  the  esteem  of  our 
fellow-men.  Thus  also  Ambition,  when  confined  to 
the  selfish  deure  of  aggrandisement,  excites  no  sym- 


pathy ; when  felt,  a.s  by  the  Olympic  athletes,  in  the  Pictry 
character  of  soiw,  lovers,  or  town.smen,  it  assumes  a 
shape  modified  by  other  generous  and  Social  Passions, 
and  therefore  highly  interesting ; though  in  the  first 
instance.  Society  may  reap  practical  good,  and  in  the 
latter,  contusions  and  deaths  may  be  the  only  result. 

ll  is  hardly  necessary  to  remark,  that  whether  the 
Passion  described  be  of  the  interesting  or  the  repulsive 
sort,  it  must  be  in  a manner  toned  down  to  that  level 
which  may  meet  the  perceptions  of  readers  in  general, 
and  preserve  the  laws  of  unity  and  keeping  in  the 
imaginary  character  to  which  it  is  attributed.  Yet  no- 
thing is  more  common  than  the  species  of  egotism  which 
leails  a writer  to  assign  an  undue  prei>ondcrBnoc  to  that 
Passion  which  his  own  mental  haNts  best  enable  him  to 
comprehend  and  enlarge  on.  Hence  either  the  leading 
character  is  an  exaggerated  caricature,  like  a creature 
overbalanced  by  one  disproponioiiate  limb,  ora  tinge  of 
samiene.sB  is  imparted  to  the  whole  texture  of  the  plot 
and  the  DramaU*  Per»ona. 

Another  snare  Is  apt  to  ari.se  from  the  ambition  to 
create  some  novel  and  striking  combination  of  Passions, 
such  as  may  in  reality  arise  at  particular  crises  of  events. 

Here  the  Poet,  from  the  superior  fadiities  alTurdcd  by 
J.Anguage,  has  certainly  the  advantage  over  the  Painter, 
whose  Art  is  limited  to  outward  marks  of  Passion,  and 
can  embrace  only  one  particular  moment  of  time.  In 
the  same  proportion,  however,  greater  is  the  danger  o( 
the  former  being  misled  into  incongruities,  while  he 
studies  to  avoid  triteness, 

et  rariat  imdacree  jt/itmtit 
UndJqae  eoUeetu  memtria,  at  tarftler  afruat 
Detmal  m pi«cnn  mtUier  foratam  lapeme. 

It  is,  for  instance,  a very  common  fallacy  to  imagine 
that  Passions  which  take  place  !n  the  ordcrof  cause  and 
effect,  are  simultaneous;  as  for  instance  Fear  and 
Anger,  the  latter  being  a very  common  reaction  of  the 
former,  but  superseding  it  as  soon  as  itself  exists. 

The  effects  or  workings  of  a Passion  ought  also  never 
to  be  described  by  the  person  who  is  supposed  to  feel  it, 
but  should  appear  rather  through  the  medium  of  in- 
voluntary word.s  or  actions : for  it  stands  to  rea.<mn  that 
the  Mind  has  not  leisure  to  feel  intensely  and  s|  eculate 
acutely  on  the  same  subject  aivd  at  the  Bunie  moment. 

The  forced  and  unnatural  effect  of  Seneca's  Dramas 
does  not,  perhaps,  so  much  arise  from  (he  incongruity  of 
the  sentiments  which  the  characters  express,  as  from 
their  reflective  loquacity,  **  in  the  very  (emiKst,  heat, 
and  as  it  were  whirlwind  of  their  Passion."  Their  chief 
object  appears  to  verify  and  note  down  a series  of 
phrenological  experiments  upon  themselves,  as  minutely 
and  absurdly  as  (o  is  described  by  .Fschylus  expatiating 
on  her  fit  of  epilepsy  at  the  moment  of  its  access,  instead 
of  leaving  the  office  to  the  friendly  Nereids : 

S'  tetfta/  ]X/y)n, 

VniftMTi  ftdfyr,  yXarrmt  atfarot 
BiXtfti  3it  wraiat'  «'«« 

W Wfif  miftmenmrat- 

The  English  taste,  at  the  end  of  the  XVIin  and  be- 
ginning of  the  XVlIth  century,  was  replete  with  Uus  sort 
of  frigid  Metaphysica,  which  for  a long  lime  were  con- 
sider^ the  finest  and  meet  courtly  style  of  writing. 

In  DO  case  intleed  ought  Passion  ever  to  be  made 
riietorical,  although  in  many  its  natural  effect  is  (o  be 
highly  eloquent  Euripides,  than  w hom  no  writer  per. 
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h»ps  Has  ■hown  hiawelf  a more  conituminate  master  of 
liie  Passions,  still  appears  to  labour  under  a constant 
temptation  to  forensic  effect.  His  controversy  between 
Eteocles  and  Polyoices,  for  instance,  meeting  as  they  do 
under  feelings  of  furious  excitement,  is  conducted  as 
p^avely  and  ntcthodicaily  as  in  a Court  of  law;  its  set 
phrase  destm)ing  much  of  the  effect  oT  the  thought  and 
ek>quencc  to  «%hich  a more  natural  form  of  delivery 
would  hare  done  justice.  The  appeal  of  Hecuba  to 
UIvsses,  in  behalf  of  her  daughter  Pol)  xena,  U however 
free  from  this  f^eticrally  {n'rradiii)'  fault.  Here,  the 
avowed  and  studied  purjiose  of  the  captive  Queen  is  per* 
suasion,  and  Uie  silence  of  Ulysses,  infleiibly  calm,  gives 
^'reater  leisure  lor  all  the  arguments  which  her  pas- 
nionate  anxiety  seems  naturally  to  suggest,  varied  some* 
times  by  indignant  reproach,  and  sometimes  by  touch* 
ing  supplication. 

S/l<UK]utc«.  it  is  obvious  that  a Poet  is  in  danger  of  falling  into 
the  error  in  question,  in  the  use  of  ihone  Soliloquies 
which  are  nece*>^ary  in  many  cases  to  iimtruct  the  spec- 
tator as  to  the  secret  feelings  and  purposes  of  (he  speaker. 
As  little  use  as  possible  should  be  made  of  these,  save 
as  meditative  preludes  or  sequels  to  those  displays  of 
Passion  which  are  elicited  by  the  contact  of  other  cha- 
racters. It  may  he  indeed  in  some  cases  consistent 
with  Truth  and  Nature,  that  a strongly  stiBcd  emotion, 
Uke  the  vindictive  exultation  ofZanga,  should  burst  out 
in  the  first  moment  of  solitude  ; but  the  general  and 
proper  character  of  a SoIit<xiuy  is  repose  and  reflection  ; 
and  the  acknowledged  want  at  Truth  in  the  mode  of  its 
expression  suggests  the  expediency  of  confining  it  to 
thill  proviiic'c  ill  which  its  use  is  indispciisablr.  We  do 
not  mean  to  apply  these  remarks  to  the  mixed  mode  of 
iioliloquy,  or  rather  Monologue,  where  the  person 
addre.<iseh  a cniutcious  or  even  an  unconscious  object  of 
the  feeling  which  predominates,  as  in  the  eminently 
pathetic  addresses  of  Medea  to  her  children, 

'0  wimm,  Fei,  a.  w.  X> 

and  of  Electra  to  the  urn  of  Orestes.  For  here  there 
IS  a visible  object  of  address,  whose  reality  sustains  at 
once  the  Passion  of  the  speaker,  and  the  sympathy  of  the 
spei'tator.  Though  the  audience  know  Orestes  to  be 
alive  and  prosperous,  yet  the  passionate  regret  ot' his 
sister  conjures  up.  as  it  were,  to  their  eyee  the  involun- 
tary image  of  his  spirit  listening  to  her  words  ; and  un- 
conscious, as  the  children  are.  of  their  sihiatioD,  an  anti* 
dpetivc  symfwthy  in  their  fate  mingles  haelf  with  the 
impression  made  by  their  mother's  mental  sufferings. 

In  the  above  remarks,  our  purpoae  has  been  rather  to 
point  out  deductions  which  naturally  arise  from  the 
failures  of  different  writers,  than  to  suggest  those  rules 
for  the  treatment  of  the  several  Passions,  which  tact  and 
experience  alone  can  acquire  in  a field  comprehendtag 
(he  universal  nature  of  Man,  and  embracing  all  objects 
from  which  he  is  capable  of  deriving  either  pleasure  or 
pain. 

t hurocter  Character,  as  delineated  in  Poetry,  may  be  considered 

vhMAy  in  intimate  connection  with  the  Passions,  since  it  is,  in  fact, 
a combination  of  two  or  more  of  them  in  different  de* 

PaaiML  which  is  the  same  thing,  of  the  habits  induced 

by  their  constant  prevalence,  modified  by  accidental  cir- 
cumstances. It  is  just  as  rare  to  find  two  Charactcra 
exactly  corresponding,  as  to  see  two  faces  exactly  simi- 
lar, since  the  slightest  excess  or  diminution  of  one  ol* 
the  component  parts  will,  in  either  case,  alter  the  general 
bearing  and  proportion  of  the  whole,  and  produce  a new 


individual  variety.  It  is  certain  that  in  almost  every  Ftostry< 
case  some  master  Passion. or  habit  invcleratelyindulged,  i— ^-i  ^ 

fonns,  as  it  were,  the  lia^is  or  ground-colour  of  a Cha- 
racter, giving  to  all  the  remaining  parts  a quality  and 
tone  resembling  that  of  the  prevailing  tint  in  a Painting, 

But  as  its  influence  is  often  latent,  or  at  least  less  pro- 
minent than  some  other  characteristic  which  takes  its 
source  from  it,  superficial  observers  are  often  guilty  of 
the  mistake  of  assuming  the  latter  as  the  primary  source 
of  action ; confounding  as  it  were  the  bock-eddy  with 
the  course  of  the  main  stream  which  acts  upon  it.  or 
the  apparent  motion  of  the  Sun  with  the  real  revolution 
of  the  Earth  which  seems  stationary.  Hence  the  many 
seeming  ineonsistencics  of  Character  which  perplex  the 
World  in  general  in  the  observation  of  real  life,  and  the 
blunders  ofti*n  made  by  writers  who  venture  out  of  their 
depth  in  attempting  to  embody  Mine  new  mental  combi- 
nation from  their  own  partial  views. 

Tile  connection  of  the  Passions  with  each  other  as 
cause  and  effect,  and  (he  laws  both  of  their  duration, 
and  mutual  reaction,  is  matter  of  deep  and  necessary 
study  for  the  writer  who  aspires  to  any  thing  like  origi- 
nality in  the  description  of  Character.  Hence,  from  tiros 
immemorial,  second  and  third-rate  Poets  have  taken 
refuge  in  certain  hereditary  cotea  (like  tlie  “pere 
»o6/e,”  and  other  establi.«hed  forms  of  the  French  stage.) 
which  remain  but  little  altered  by  use  and  transmission, 
and  one  sample  of  which  as  accurately  represents  the 
rest  of  its  class,  as  Rosenermntz  might  Guildenstero,  or 
the  **  brave  Oyas”  mig^t  llie  **  brave  Cloanthus.**  The 
ordinary  description  of  tyrants,  Turks,  heroes,  rivals, 
cruel  fathers,  aBsa-Hsinii,  lovers,  and  courtiers,  all  un- 
doubtedly more  or  less  laudable  and  indispensable  in  the 
conduct  ot*  a plot,  perform  their  devoir  with  the  unifor- 
mity of  well-drilled  troops,  and  it  must  scriuuKly  be 
owned,  with  a much  more  agreeable  effect  than  tlie  half- 
trained  and  disprofxwtiuned  personages,  created,  a.v  it 
were,  like  Frankenstein’s  monster,  from  the  ill-sorted 
shreds  and  patches  ol  humanity,  who  arc  sometimes 
substituted  lor  them  by  imprudent  covetera  of  origi- 
nality. 

A striking  proof  of  that  difficulty  of  comprehending  Uorocs^ 
the  main  Uir^  of  a Character,  to  which  we  have  alluded, 
exists,  if  we  are  not  mistaken,  in  Horace’s  tuimmary  of 
the  mental  features  of  Achilles: 

/mpifer,  iracwtdmt,  meMvrm6*A4,  *cer, 

/itn  mrfH  mb*  M/a,  mik*/  mtm  mfrofet  arm*$. 

The  character  described  in  these  lines,  which  certainly 
portray  somewhat  of  tht  hero's  outwanl  demeanour,  and 
which  from  their  concise  and  elegant  Latin ily,  are  ge- 
nerally quoted  as  a perfect  abridgement  of  Homer’a 
conception,  might  suit  equally  well  with  Ferragus  or 
Ascapart,  Rodomonte  or  Ragnar  Lodbrog,  or  any 
other  fierce  and  strong  Rarbarian.  Now  the  old  Mbo* 
nian,  with  the  instinct  of  master  genius,  has  in  hu  first 
Book  prefixed,  as  it  were,  the  key  of  Achilles's  character 
to  wha^  he  prepares  to  say  of  his  future  conduct : 

tW  m tfiMit  yt  t**r^ 

itif  f*m  IfiXXm  ‘Oxiftwm  \yy*mXS^ 

Ztiv 

Conscious  that  he  is  foredoomed  to  an  early  death, 
the  fiery  young  Prince  is  the  more  morbidly  alive  to  that 
glory  which  is  to  immortalize  his  span  of  manhood,  and 
tlie  more  jealous  of  the  slightest  slur  upon  his  honour. 

Hence  the  melancholy  and  senritive  cast  of  mind, 
which  characterises  even  bis  ghost,  In  the  interview  with 
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Poetry.  Ulynes  in  the  Shtidcft,  end  which  showx  iUelf  in  the 
intensity  of  hia  one  only  fricDdithip.  The  stain  (mi  his 
honour,  socordingly,  and  tlie  death  of  Patroclus,  produce 
in  different  ways  a de^e  of  recklesa  fury,  which  Horace 
has  mistaken  the  habitual  character  of  the  hera  But 
instead  of  disclaiming^  Human  or  Irvine  laws,  we  see 
him,  in  tl»e  1st  Book  of  the  Iliad,  convening  the  Chiefs 
to  take  measures  for  appeasing  the  anger  of  the  Gmlg, 
and  guaranteeing  the  safety  of  Calchas,  their  interpreter, 
at  his  own  risk.  On  every  occasion  not  connected  with 
the  sense  of  his  own  personal  insult,  he  is  eminently 
Just,  and  strictly  courteous;  not  only  receiving  the  del^ 
gated  Chiefs  with  the  respectful  deference  due  to  heroes 
grown  grey  in  arms,  but  even  calming  the  tempest  of 
his  first  ii^ignation,  to  welcome  the  heralds  who  are 
come  to  take  away  his  mistress,  with  the  observance 
merited  by  their  sacred  persons. 

Am  mm3 

^Arrtv  TV,  /mti  Wmtrm- 

His  wrath  is  therefore  aggravated  by  the  violation  of 
those  laws  which  he  respects  and  practises  in  bis  own 
person. 

In  the  interview  with  Priam,  which  may  perhaps  be 
said  to  stand  on  an  eminence  of  pathos  never  since 
ec|iiaUed,  it  is  evident  that  the  old  man  has  unconsciously 
touched  the  masier>slring  in  the  mind  of  Achilles,  the 
foreknowledge  that  he  is  never  to  behold  that  father  to 
whom  Priam  augurs  his  return  with  success  and  glory. 
For  the  first  time,  the  fate  of  the  conquered  Hector 
fla.shes  on  him  as  precisely  his  own,  and  the  aged  King 
presents  himself  by  anticipation,  in  the  person  of  the 
disconsolate  Peleus.  The  hero  weeps  like  a child,  and 
relents  in  a manner  which  might  appear  unnatural  to 
those  who  do  not  comprehend  (he  real  princely  propor- 
tions and  pith  of  the  Character  conceived  by  Homer. 

Failure  of  We  do  not  scruple  to  assert  that  for  want  of  the  tact 

Virgil.  ma'iter-power  of  conception  possessed  by  Homer, 

his  rival  Virgil  has  failed  on  the  whole  in  his  delineation 
of  the  Trojan  leader.  Uf>doub(<dly  many  (>assagcs  of 
the  Character  and  conduct  of  vEneas  are  marked  by  great 
power  and  dignity.  As  a calm  and  veteran  Leader,  the 
tried  comrade  of  Hector  and  Sarpedon,  he  i.s  always 
himself;  and  throughout  the  whole  of  the  Ild  Rook,  in 
which  Virgil  has  filled  up  the  outlines  of  established 
fable,  he  appears  a.s  a warrior,  a husband,  and  a fsther, 
in  the  must  graceful  and  natural  light  And,  in  fact, 
the  final  tale  ^ Troy  therein  detailed  may  l)c  said  almost 
to  exceed  any  thing  In  Homer,  as  a piece  of  vivid  and 
heroic  Narrati\'e  Poetry.  On  a view,  however,  of  the 
whole  iE/tWd.  the  character  of  the  hero  appears,  as 
it  were,  purpurcu  osmium  pannti ; compounded  of 
remnants  of  the  Royal  pall,  which  do  not  connect  into 
a consistent  garb.  The  first  and  most  natural  con- 
ception entertained  by  Virgil  wa.s  probably  that  of  a sage 
and  magnanimous  Chieftain,  disciplined  by  suffering 
and  experience,  and  dike  master  of  himself  and  his 
purpose;  calm,  thoughtful,  and  humane,  and  schooling 
a naturally  ardent  temper  by  the  rules  of  piety  and 
virtue.  Now,  in  some  of  the  most  important  crises  of 
his  hero's  career,  Virgil  has  evidently  been  misled  by  the 
imitalive  ambition  of  copying  Achilles,  a character  com- 
pletely different  in  arid  peculiar  drcumstances  ; and 
accordingly,  a mixture  of  impulse  and  premeditation 
seems  blended  in  more  than  one  of  hia  actions,  which 
conveys  the  idea  of  a dull,  middle-aged  actor  rehearsing 
the  pert  of  the  Homeric  Chief.  The  son  nf  Pelens, 
boiling  with  the  reaction  of  a long  and  inglorious  self- 


restraint  from  arms,  and  uncomcious  of  sleep  or  food  Pestry. 
since  the  death  of  Patrtx^Ius,  plunges  into  the  battle  like 
a wolf  bereaved  of  its  young.  He  taunts  (he  victims 
who  fall  before  him,  as  if  unable  sufficiently  to  wreak 
(he  bitterness  of  hia  first  fury,  which  impels  him  to  com- 
mit the  indignity  on  the  body  of  Hector,  destined  by  the 
latter  for  his  friend.  All  this  would  have  been  horrible 
and  disgusting  in  cold  blood.  But  the  pious  dBneas, 
while  fighting  with  the  skill  and  caution  of  a veteran, 
coolly  congratulates  hia  dying  foes  and  himself,  (hat  they 
have  the  honour  of  falling  by  hia  hand.  Afler  an  inter- 
val of  some  days  has  composed  hia  grief  for  Pallas,  he 
murders  liie  disabled  Tumus  in  the  act  of  appealing  to 
his  filial  piety,  diverted  from  his  nearly  matured  pur- 
pose of  mercy  by  an  accidental  sight.  His  sense  of  duty 
and  Religion,  which  has  never  suggested  a legal  repara- 
tion to  Uie  honour  of  Dido,  appears  for  the  first  time 
when  the  Oods  command  him  to  abandon  her;  and  if 
any  compunctious  visitings  disturb  the  calm  satisraction 
with  which  he  celebrates  the  Funeral  Games  in  the  next 
Book, 

wutfmi  trmform  myrt^, 

they  seem  to  remain  a secret  to  the  Poet  himself.  The 
hero's  continence  appears  to  extend  merely  to  useless 
grief,  and  his  revenge  to  operate  after  mature  delibera- 
tioo,  amid  the  full  honours  of  conquest.  Thus  the  Cha- 
racter is  only  agreeable  when  viewed  in  the  detached 
parts  unconnect^  with  those  of  which  we  speak.  That 
of  Achilles,  amid  all  his  excesses,  u natural,  consistent, 
compunctious,  and  royal,  exhibiting  both  the  Knightly 
faults  and  virtues  which  a Roman  critic  was  incapable 
of  fully  understanding. 

Thfli  which  the  Ancients  denominated  Manners,’*  UutBen 
appears  to  correspond  with  what  we  have  enlarged  upon  **»f*<*r 
under  the  name  of  Character ; or  pe rltaps  may  be  called  the 
developement  of  differentCharucters  by  contact,  drawing  and  Ch*. 
forth  and  exhibiting  those  Passions  which  are  their  com-  rsctcr. 
ponent  parts,  and  which  influence  the  event  of  the  story, 
while  they  afford  an  imitative  picture  of  Human  life. 
Sentiments  also,  of  which  Aristotle  speaks  as  a separate 
cause  of  the  actions  of  men,  should  seem  to  be  (so  far 
as  regards  Poelr)')  the  expression  by  speech  nr  action, 
of  the  components  of  different  Characters.  Even  when 
these  are  dissembled,  they  conform  to  (his  rule,  inasmuch 
a.s  they  mark  the  leading  feature  of  the  speaker’s  mind 
to  be  folschood  or  treachery.  Nor  can  we  see  that,  in 
referetKse  to  any  narrative  or  Damatic  Poem,  the  actions 
of  men  can  be  separated  from  their  Manners.  It  ia  true 
that  the  action  itself  interests  the  Mind  as  forming  a 
part  in  the  chain  of  adventure  and  vicissitude,  which 
we  have  already  accounted  for  as  forming  a t^arate 
branch  of  pleasure  to  the  reader;  but  the  oorrect  descrip- 
tion of  (he  Pamiona  which  influence  the  actor,  through 
the  medium  of  those  Manners  which  are  their  outward 
sign,  is  as  inseparable  from  the  action,  as  warmth  and 
motion  are  from  animal  life ; and  with  the  prevailing 
tone  of  Utese  must  (be  particular  action  be  consistently 
squared,  or  a link  in  the  chain  of  illusion  is  broken. 

As  no  idea  of  Character  can  be  given  save  by  action,  or 
speech,  (which  is  in  fact  a mode  of  artiou,)  so  does 
action  present  no  probable  ordistinct  whole  to  the  Mind, 
excepting  as  deducible  from  the  Character  which  urig;i- 
nates  it. 

It  would  be  needless  to  add  that  the  Mannera  of  any 
imaginary  person  should  be  consistent  with  the  respec- 
tive age,  sex,  circumstances,  and  habits,  as  well  as  inier- 
ntlly  BO  with  each  other.  The  abundant  directions  of 
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Poetry.  Aristotle  snd  Horace  on  this  head  are  merely  abstracU 
of  that  which  experience  and  observation  alone  can 
acquire. 

Portunn  of  In  e%*ery  Poem  of  action  and  narrative,  whether 
*^R#^*”*  Trape.  Comic,  Epic,  or  Romantic,  (which  may  be  con- 
a Story.  gjjeml  as  a minor  branch  of  Epic.)  the  main  thread  of 
interest  must  consist  in  the  fortunes  of  some  Icailing 
Medium  of  penton.  When  these  fortunes  are  the  subject  ofTnigedy, 
eharecrii-r  Jn  the  specinl  sense  in  which  the  term  was  understood 
by  the  Greeks,  we  recoijnise  the  justice  of  Aristotle's 
^ observation,  that  such  Character  should  be  neither  emi- 

nently virtuous  nor  vicious.  For  as  Ujc  ofbee  of 
Trm^rdy  is  to  excite  Terror  and  Pity  witliuul  violatiiiff 
our  notions  of  Mural  ri|;ht.  the  former  emotion  cannot 
be  produced  without  some  resemhiatKe  between  the 
sufferer  and  ourselves,  nor  the  latter  by  the  retributive 
justice  which  we  desire  to  see  realixed.  The  punish- 
ment of  a mon.ster  like  Polymestor,  however  jrrateful  to 
this  seiific  of  justice,  excites  neither  Pity  nor  Terror  for 
this  reason;  nor  indeed  is  he  represented!  as  more  than 
a sccomlary  personal^  in  the  Drama  of  Hecuba.  A^in, 
a Character  eminently  perfect,  when  made  the  subject  of 
calamity,  does  not  come  home,  in  the  eyes  of  llie  N|>ecU- 
tors,  to  that  common  nature  which  must  be  (he  basis  of 
perfect  sym{Mithy,  while  at  the  same  time  (he  Poet  ap- 
pears wilfully  to  violate  their  notions  ofriffht,  in  select- 
ing such  a person  foe  the  football  of  fortune.  It  is 
therefore  more  expedient,  as  well  as  more  con.Hoimnt 
with  the  practice  of  the  best  Tragedians,  that  Churacters 
of  this  sort  shmild  he  employed  rather  as  the  grand 
agents  in  some  important  crisis  of  the  plot,  than  ns  the 
subjects  of  the  catastrophe.  It  is  consistent  with  their 
impassive  dignity  to  cut  the  Ci<»^lian  knot,  but  not  to 
amid  its  involveinenU.  Thus  in  the  QCdipua 
CoiofttvM,  Theseus  cannot  be  called  the  hero  of  the 
Drama,  though  his  {wwer  and  justice  interpose  in  a 
manner  which  most  materially  influences  ita  fortunes. 

There  remains  llien  for  the  choice  of  the  Poet.” 
observes  Aristotle,  as  the  principal  character  of  a 
Tragedy,  a person  neither  transcendently  just  and  vir- 
tuous. nor  yet  involved  in  misfortune  by  deliberate  vice 
or  villainy,  hut  rather  by  some  act  of  human  frailty ; 
and  this  peri^on  shmdd  also  be  ofhigh  fame  and  flourish- 
ing prosperity.**  It  is  obvious  that  this  ruie  was  irat 
adopted  in  all  its  branches,  ev^en  in  the  subjects  of  the 
Ancient  Drama.  To  the  fabled  Histories  of  (Edipus, 
Agamemnon,  .\jax,  Orestes,  Medea,  and  many  others 
of  the  like  sort,  it  exactly  applies.  Not  so  to  those  of 
Iphigenia,  Hecuba,  Alcestis,  or  Hippolytus;  for  in  none 
of  these  instances  arc  the  sufferings  of  the  hero  or 
heroine  caused  by  any  fault  of  their  own,  and  in  two  of 
titem,  the  final  event  is  a happy  one.  Dut  it  may  be 
remarked  u(  the  same  time,  that  their  virtues  are  of  that 
familiar  sort  which  do  not  break  the  link  of  sympathy 
between  the  sufferer  and  the  spectator. 

That  the  hero  should  l)e  of  known  and  distinguished 
Character,  Is  a point  so  evidently  essential,  that  Aristotle 
ha-s  not  given  his  reasons  for  requiring  i(.  It  is  plain 
that  in  real  life  the  fortunes  of  great  or  eminent  persons 
excite  more  interest  ami  curiosity  than  those  of  the  un- 
known. in  proportion  to  their  intrinsic  claints  on  atten* 
lion,  and  that  (he  large  scale  on  which,  by  association 
of  ideas  their  actions  seem  to  move,  is  better  adapted  to 
**  the  gorgeous  pall  of  Tragedy,”  than  that  of  private 
life ; as  the  spacious  dimensions ofa  Theatrical  Scene  arc 
more  conducive  to  grandeur  of  effect  than  those  of  a 
Miniature  Painting.  Tliev  enjoy  also  a plorre  in  our 


memory  already  established  and  recognised  ; and  where  Poetry, 
their  misfortunes  are  matter  of  Hiatorical  or  I.«egendBry 
fact,  the  Dramatist  may  excite  a more  painfii)  interest  at 
no  expense  of  Poetical  justice.  The  hite  of  Pbocion  or 
De  Wilt,  for  instance,  if  the  Characters  were  imaginary, 
woidd  exasperate  us  against  the  Poet  who  infficted  it; 
whereas,  known  and  ^miliar  as  the  facts  already  are  to 
us,  a Tragedy  founded  on  them  would  seem  a sort  «>f 
H istorical  obaequy  to  the  Good  and  Great,  and  an  appeal 
to  (he  justice  of  posterity  against  (lieir  murtlereia.  It 
may  be  further  remarked  also,  on  (his  heail,  that  tbe 
spirit  of  the  Ancient  Drama,  like  Uial  of  (lie  original 
” Mysteries*’ of  our  own  Stage,  was  interwoven  with  the 
Religious  and  Moral  habits  of  the  People,  and  that  tbe 
instruction  which  their  Tragedians  had  mainly  in  view,  * 
was  more  forcibly  inculcated  by  showing  that  the  Hero, 

King,  or  Demigod,  was  equally  amenable  with  the  peasant 
to  Divine  JuMice  and  the  laws  of  Fate,  and  equally 
susceptible  of  Human  calamities. 

The  miKlern  Dramatists  who  have  most  strictly  and 
judiciously  adhered  to  Aristotle’s  rules  for  the  selection 
and  treatment  of  Tragic  character,  are  perhaps  Alfieri 
and  Schiller,  both  of  w hom  indeed  may  lie  said  to  move 
in  tbe  trammels  of  study  and  discipline  with  tlie  freedom 
of  master  geniu.s.  Their  pcrsonificationa  of  Saul,  of 
Polyiiices,  of  Wallenstein,  and  Mary  Stuart,  present 
exactly  the  meflium  between  Vice  and  Virtue  most  con- 
ducive to  (he  promotion  of  sympathy;  their  names 
possess  the  requisite  Historic  dignity,  and  the 
or  Change  of  fortune  which  is  tbe  necessary  ground- 
work of  Tragedy,  is  consistent  with  their  actual  circum- 
stances. 

It  does  not  seem  to  have  been  indispensable,  as  we 
have  already  remarked,  in  ancient  Tragedy,  (hat  its  final 
catastrophe  should  be  unfortunate,  since  many  well- 
known  subjects  both  of  Terror  and  Pity  existed,  in  which 
a happy  conclusion  was  matter  of  Historic  truth,  and 
could  not  be  violated  with  success.  A still  greater  lati- 
tude is  prescriptivcly  allowed  in  the  Heroic  Drama, 
which  may  be  considered  as  the  more  modern  and 
popular  form  ofTragedy.  Rut  here  too  it  is  proved  by 
experience,  that  the  thread  of  interest  can  only  be  main- 
tained by  the  Historical  dignity  of  the  characters,  and 
the  magnitude  of  the  plot.  Where  these  are  deficient, 
a meagre,  doubting,  and  unsubstantial  effect  is  produced 
on  (lie  mind  of  the  spectator,  who  is  not  prepared  by 
early  association  in  favour  of  the  personages  described. 

Tbe  nature  of  (he  Domestic  Drama,  which  is  a more 
peculiarly  modern  offset  from  the  ancient  Tragic  School, 
of  course  excludes  the  requisites  in  question.  Rut 
here  (as  in  the  Fatai  Marriage,  the  Gametlrr,  and  Uic 
best  specimens  of  the  modem  German  School)  the  rule 
of  the  **  Poetics”  is  for  good  reasons  followed  as  strictly 
os  is  consonant  with  the  nature  of  the  materials.  The 
want  of  Historical  dignity  is  compensated  by  the  addi- 
tional depth  of  the  catastrophe,  as  promotive  of  Pity 
and  Terror  ; and  the  characters  of  the  principal  persons, 
as  well  as  tlieir  fortunes,  are  adapted  todisplay  both  the 
and  the  ftctd^aait  of  Aristotle  in  a proinineiit 
view.  If  indeed  his  rules  for  the  conduct  ofTragedy 
were  not  known  to  some  of  the  writers  in  question,  the 
instinctive  conformity  with  them  which  we  perceive 
observed,  tends  the  more  to  establish  the  good  sense  and 
foresight  of  the  critic. 

The  above  rt^marks  naturally  lead  us  to  the  subject  of  Plot  «nd 
Plot,  or  Fable,  the  skilful  combination  of  which  was  FsMa. 
considered  by  Aristotle  as  the  hlgbeat  triumph  of  the 
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Dramatic  Art,  Inasmuch  as,  in  his  own  words,  *' Tra- 
gedy is  not  on  itnilatiun  of  men,  but  of  actions,  and 
a piece  dcf^ive  in  c^*ery  requisite  save  n proper 
fable  and  contexture  of  incidents,  is  o.s  superior  to 
fine  writing  strung  together  at  random,  as  the  outline 
of  a figure  is  to  Drillianl  coloura  spread  at  random." 
rwf  of  tlM  If  wc  may  interpret  the  careless  and  masterly  brevity 
Pra^lLwi’t  pf  the  PhikiKo^er  according  to  our  own  ideas,  we 
conceive  the  fine  writing  allude<l  to,  as  implying  the 
higheiit  degree  of  poetical  excellence  of  a merely  di- 
dactic, descriptive,  or  expressive  aort.  It  is  prol^ble, 
and  indeed  warranted  by  whatever  lights  we  possess  on 
the  subject,  that  no  Poem  of  this  description,  pos.sess> 
ing  any  claims  to  superior  excellence,  existed  in  the  days 
of  Aristotle. 


The  martial  and  agitative  genius  of  a community  of 
small  independent  States  struggling  against  each  other 
fur  existence,  would  naturally  lead  their  best  Poets  to  ex- 
emplify every  thing  by  action,  nor  would  the  patience  of 
tlieir  hearers  have  been  proof  against  disquisitions  unen- 
livened in  this  manner.  In  fact,  the  Odes  of  Pindar 
and  Tyrlieus,  to  which,  of  course,  Aristotle  could  not 
hare  alluded  in  a depreciating  spirit,  are  in  a manner 
pregnant  throughout  with  a spirit  of  heroic  action. 
aUhoiigh  they  do  not  involve  any  regular  story. 

To  follow  up,  however,  his  comparison,  we  conceive 
that  the  knowledge  of  all  the  separate  materials  of 
Poetry  which  give  life  to  a plot,  is  as  necessarily  implied 
in  the  masterly  construction  of  that  plc4,  ns  the  science 
of  correctly  drawing  the  different  parts  of  the  body  is 
implied  in  the  faculty  of  making  a correct  o<itline  of  the 
whole.  It  is  almost  a truism  to  assert  that  no  artist 
can  compose  a whole  work,  without  a thorough  know- 
ledge of  the  component  parts.  Even  the  architect, 
whose  materials  are  furnished  to  his  hand,  must  study 
them  individually,  in  order  to  nscertain  tlieir  fitness  in 
relation  to  one  another,  as  well  as  to  the  general  effect; 
whereas  the  Poet  has  the  additional  task  of  supplying 
every  thing  from  his  own  iavention,  os  well  as  of  pulling 
it  together. 

We  conceive  that  the  converse  of  this  position,  though 
perhaps  uot  equally  obvious,  may  be  almost  a.s  safely 
assumed ; that  is  to  say,  that  the  Poet  or  Dramatist  who 
pns-^es^  a disc^iinaling  knowledge  of  the  component 
parts  of  his  p1^,  will  never  be  at  a loss  In  the  arrange- 
ment of  the  whole.  A perfect  acquaintance  with  all  the 
nia.ster  passions  of  the  human  mind,  in  reference  to  the 
circumstances  whidi  respectively  draw  them  forth,  the 
action  and  language  fitted  to  express  them  naturally, 
tlieir  combinalions  or  mutual  relations  to  each  other,  and 
their  fitness  or  unfitness  for  the  purposes  of  Poetry, 
almost  necessarily  implies  the  faculty  of  combining 
events  in  such  a manner  as  may  display  their  operation 
on  an  extensive  scale. 

Rule*  for  In  relation  to  the  Fable,  or  Plot,  of  Tragedy,  (lie  fol- 
of  rules,  drawn  from  the  PotlicM  trf  Aristotle,  are 

a^^  sanctioned  by  the  approbation  of  the  best  Critics,  and 
the  practice  of  the  most  suocesaful  Dramatists  of  all 
succeeding  Ages. 

Bevolutioo.  |_  The  Action  represented  slioiild  be  single  and  entire. 
Unity  vf  on  a scale  sulficiently  large  and  extended  to  admit  of  the 
Action.  vit.  a change  of  fortune  from  happiness  to 

sorrow,  or  from  sorrow  to  happiness.  The  incidents 
which  are  to  produce  this  change,  or  revolution,  must 
also  be  so  connected,  that  if  any  one  of  them  be  taken 
away,  the  whole  Plot  will  be  destroyed  or  changed.  Nor 
should  any  episode,  or  separate  adventure,  be  iulro- 
»0L.  V.  * 


duced.  which  does  not  directly  bear  on  the  main  Plot,  Poetry, 
and  forward  its  interest.  v 

It  may  be  here  remarked,  tlial  Shakspeare,  whenever 
he  was  left  to  the  choice  which  his  own  geniu.s  sug- 
gested, conformed  instinctively  to  these  rules,  althougli 
they  hardly  could  have  been  revived  and  recognised  in 
the  Dramatic  practice  ofhts  day.  Nothing  can  be  more 
strictly  correct  than  the  connection  of  events  in  Lear, 

MacbHht  and  the  other  works  which  may  be  said  to 
occupy  the  first  class  among  his  Tragedies ; and  it  may 
therefore  be  presumed  ttial  his  more  peculiarly  Historical 
Dramas  were  formed  according  to  some  suggested  plan, 
consistent  with  the  temper  of  the  times,  in  which  the 
Poet  was  obliged  to  sacrifice  his  own  better  judgment 
to  the  desire  of  pc^larity. 

2.  To  resume  the  Aristotclic  canon,  the  Discovery  is  Discoraty. 
as  important  a Dramatic  feature  as  the  Revolution,  and 
comes  in  a manner  under  the  same  class  with  it,  con* 
sisting  as  it  docs  in  a change  from  unkuuwu  to  known, 
influencing  the  catastrophe  of  the  Plot.  It  is  not,  Ivow- 
ever.  so  indispensable  as  the  Revolution,  nor,  in  fact, 
are  either  tlie  one  or  the  other  absolutely  necesaary  com- 
ponents of  a Drama.  In  the  (Edip\is  Tyrannu$,  for 
instance,  both  the  Revolution  and  Discovery  come  into 
play,  and  in  perfect  union  with  each  other;  but  in  the 
(Ed>pu*  Co/oKcus,  the  Jlecvba,  and  Troadi$,  neither  one 
nor  the  other  of  these  material  features  are  employed  in 
producing  the  catastrophe,  or  enhancing  the  interest. 

These  latter  Dramas  may  be  said  to  meet  Aristotle’s  fiimpla  and 
definition  ofa  simple  Fable,  as  the  Tyran7iu»  is  perhaps  C<noplwat- 
the  mast  perfect  specimen  of  the  complicated  Fable.  But 
as  a gcucral  rule,  the  former  branch  of  composition 
must  l>e  pronounced  decidedly  inferior  to  the  latter, 
inasmuch  as  it  lacks  two  of  the  must  important  features 
of  Dramatic  and  agitative  interest.  It  is  true  that  many 
Dramas  constructed  on  the  basis  of  a simple  Fable  redeem 
their  defective  plan  by  the  union  of  other  circumstancea 
of  Poetical  merit : but  these  circumstances  are  equally 
eff*ective  without  relation  to  their  Dramatic  nature,  and 
must  be  very  striking  indeed  to  relieve  the  heaviness  of 
the  Plot  as  a wltole.  Tlie  deficiency  or  bad  management 
of  the  Hcvolulioii  or  Discovery,  or  ofboth.is  that  which 
is  generally  implied  in  the  familiar  phra.se  that  the 
Play  reads  well,  but  will  not  act." 

The  species  of  Revolution  to  which  Arislf}llc  awards  What 
the  preference,  is  a change  from  good  to  evil  fortune. 

A happy  cveut,  although  more  generally  ogncable  to  the 
audicticif,  from  their  sense  of  Poetical  justice,  and  their 
abhorrence  of  unmerited  suffering,  he  pronounces  to  be 
more  allied  to  the  nature  ofComeily,  and  less  promotiva 
of  those  emotions  of  Pity  and  Terror  which  should  be  the 
leading  objects  of  the  pure  Tragic  style,  as  distinct  from 
the  Heroic  Drama.  It  will  be  generally  found  that  the 
judgment  of  the  great  Critic  is  confirmed  by  the  per- 
mauenl  popularity  of  what  are  familiarly  styled  deep 
Tragedies.  For  the  matter  of  solid  interest  involved  in 
these  does  not  so  soon  wear  out  by  repetition,  as  the 
agitative  and  irtquksitive  sympathy  which,  once  gratified 
by  a happy  event,  cannot  return  again  wiUt  the  same  force. 

The  Unities  of  Time  and  Place,  to  wliich  both  the  UnitMeof 
Greek  Dramatists  and  Uiose  of  the  claMic  French  School  Tims  aad 
adhered  with  such  rigour,  appear  now  to  be  in  a great  Fk«e. 
measure  exploded  by  tlic  consent  of  the  World,  and  the 
dictates  of  common  sense  as  applied  to  the  laws  of 
Imaginalion.  In  recalling  the  recollection  of  some  pe- 
culiar course  of  events  which  have  formed  a passage  of 
connected  and  absorbing  Interest  in  the  history  of  our- 
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selves  or  oihers  or  in  looking  forwenl  to  &ncied  future 
' scenes  sitnilarly  connected,  it  is  plain  that  the  Human 
Mind  pasaes  with  a rapid  fiidlily  throu«(h  all  the  easen* 
tial  links  of  that  interest,  abstracting  all  that  is  material 
in  the  thread  of  its  speculations  or  reminiscences  from  the 
accidents  of  Time  and  Place  ; but  preserving  that  Unity 
of  action  which  is  indispensable  in  every  well-digested 
story.  The  laws  of  Nature  will,  therefore,  be  the  safest 
guide  to  the  Dramatist  in  the  arrangement  of  his  Plot 
with  due  reference  to  those  established  congruities  which 
ought  not  wantonly  to  be  violated,  and  which,  in  fact, 
will  be  found,  in  some  degree,  to  preserve  themselves 
wherever  a strong  and  uninterrupted  interest  is  kept  up, 
and  a perfect  illusion  created.  A chain  of  circumstances 
cau  hardly  dwell  on  the  recollection  as  a combined 
whole*  without  implying  ao  much  of  limitation  as  to 
Time  and  Place,  as  enny  correspond  wiih  the  Unity  of 
Action.  And,  at  all  events,  the  interposition  of  a week, 
or  a month,  between  one  Act  of  the  Drama  and  another, 
and  the  corresponding  change  of  scene,  is  not  a greater 
fraud  on  the  Imagination,  than  the  necessary  presence 
of  the  audience,  before  whom  the  most  private  and  con- 
Sdeutial  converaotions  of  tiie  adorn  lake  place. 

From  the  obvious  dilTvrence  between  narrative  and 
b mU^’to  P«f*onification,  Epic  Poetry  has  always  claimed  a more 
the  T^N  of  extensive  latitude  than  the  Drama  in  the  respects  alluded 
Tra^Ptot.  to.  a latitude,  indeed,  answering  to  its  wider  range  of 
events.  The  Unities  of  Time  and  Place  cannot  in  this 
instance  be  strictly  enforced  under  any  pretence ; but 
the  Unity  of  Action,  founded  ae  it  is  on  a natural  and 
not  an  artiticial  principle,  can  be  as  little  dispensed  with 
ae  in  tbe  Drama.  An  Epic  Poem  Is  neither  the  history 
of  one  man’s  life,  nor  ^ the  unconnected  actions  of 
many  men  within  a limited  space  of  time,  but  a narra- 
tive of  dreamstances  combining  towards  one  and  one 
only  main  result ; so  that  even  those  parts  which  are 
denominated  epiaoilea,  may  contribute  to  such  result  in 
tbe  manner  of  contrast,  embeliishment,  or  furthering 
aaose.  Tbe  fall  of  Man,  tbe  triumph  of  Acliilles,  the 
rewarda  of  the  respective  wanderings  and  dangers  of  tbe 
Cbiefo  of  Ithaca  and  Troy,  ihtis  form  severally  the  lead- 
ing features  of  the  four  standard  Epics  which  stand  on 
an  exclusive  eminence.  Nor  does  any  episode  occur  in 
these,  which  docs  not  strictly  conspire  to  the  msin  event 
of  the  story. 

Tbe  Revolution  snd  IXscovery  are  features  aa  mate- 
rial in  the  Epic  aa  in  the  Tragic  style,  allbough  not  abso- 
lutely indispensable,  and  their  management  is  the  same 
in  both  cases.  The  emotions  of  Terror  utid  Pity,  which 
am  the  great  bases  of  Tragic  interest,  art  sIm  most 
•ssential  features  of  the  Epic  Poem,  although  combined 
with  others  equally  important 

Comedy  In  ihe  conUruciiou  of  the  Comic  Drama,  the  same 
coniJtrcd  fulea  as  to  the  mere  management  of  Plot  apply,  aa  ia 
to  Tr^fedy,  although  the  end  sooght  is  wholly  different, 

rui^  eoRMating  not  in  the  exdtement  of  Terror  or  Pity,  but  in 
a familiar  and  ludicrous  imilalion  of  human  manners. 
It  ia  necessary  that  a certain  Unity  of  Action  should 
alwrays  exist  in  a Ctmwdy.  aa  implied  in  the  nature  of  a 
regular  Plot;  although  it  is  not  so  indispensable  as  in 
Tragedy.  In  the  latter  case,  the  subordinate  occur- 
renoes  and  characters  are  diicHy  interesting  as  they  tend 
to  the  devclopeinenl  of  that  final  catastrophe  on  which 
the  iniad  is  intent,  and  influence  tbe  fortunes  of  the 
principal  personage : in  the  former,  these  arc  in  them- 
selves a principal  source  of  pleasure  to  tbe  audience, 
snd  the  iuterest  taken  iu  the  final  event  ia  comparatively 


weak.  The  same  differenee  exists  as  between  a race  iu  Portry. 
which  every  faculty  is  wound  up  to  the  rapkl  atlainmenl 
of  the  goal,  anti  a leisurely  walk  undertaken  with  an 
equally  definite  purpose,  but  diversified  with  occaaional 
digressions,  to  catch  butterflies,  or  jest  with  paaseni  by. 

Hence,  in  Comedy,  the  attention  is  more  equally  di- 
vided among  the  different  characters  with  whom  the 
ibiTground  »,  as  it  were,  filled,  all  contributing  their 
share  of  the  amusement  which  is  elicited  by  contact 
with  familiar  life;  as  in  the  Dramas  of  Moliere,  Far- 
qiihar,  and  Sheridan,  as  well  aa  in  the  Mfrry  of 

Windsor. 

The  Unities  of  Time  and  Place,  althcNigh  as  easily  to 
be  dispensed  with  in  Comedy  as  in  Tragedy,  are  perhopa 
more  readily  preserved  in  tl»c  former,  because  the  events 
thereof  are  on  a smaller  and  more  domestic  scale,  and  if 
not  taking  place  within  the  supposed  limits  of  a private 
hou.se,  at  least  extend  not  beyond  those  of  a confined 
circle  of  acquaintance.  The  ei^s  of  the  Revolution  and 
the  Discovery,  if  iirdeed  it  be  allowable  to  use  these  grave 
Tragic  terms  in  reference  to  more  familiar  subjects,  arc 
equally  striking  here  as  iu  tire  more  serious  Drama. 

The  Schocl  fur  Scttndal  and  tbe  Ri'mfs,  abounding  as 
they  do  in  wit,  humour,  aird  character,  still  derive  much 
additional  interest  and  amusement  from  the  judicious 
management  of  these  principal  hinges  of  the  Plot. 

The  real  Hero  cdjrure  Comedy,  as  of  pnre  Tragedy,  is  Conwdy  in 
properly  the  person*  on  whose  head  the  cata.strophe  is  s ftetkerol 
made  to  fall,  consisting  generally  in  some  calamity  of  a *''-'** 
ludicrous  rather  than  of  a destructiTe  nature,  and  per- 
fectly in  union  with  the  spectator's  wishes  and  sense  of 
Poetical  justice.  It  Is  tme  that  ae  a eeneeason  to  esla- 
bltfhed  custom,  and  a means  of  maintaining  the  threwl 
of  tbe  story,  aconple  of  lovers  are  necessarily  introduced 
in  most  Comedies,  whose  final  union  ia  the  ostensible 
business  of  the  catastrophe.  It  seldom,  however,  happens 
that  these  personages  possess  the  same  spirit  and  charac- 
ter as  Lydia  and  Absolute  in  the  play  of  the  Riralt ; 
and  the  male  in  paxticular  is  generally  doomed  to  the 
rank  of  an  indispensable  bi|>ed,  such  as  Fenton, 

Frankly,  or  Heartfi^,  the  rou  faineoTis,  as  it  were,  of 
the  scenes  in  which  Fatetaff,  Ranger,  and  Sir  John  Brute 
figure  as  (he  master  spirits.  It  may  here  be  remarked,  in 
reference  to  the  last-named  character,  that  wide  as  may  be 
tbe  latitude  of  a branch  of  Literature  devoted  to  fiuniliar 
life.  Comedy  has  a certain  degree  of  decent  dignity 
to  keep  up,  arwi  although  not  professing  the  sustained 
tone  of  Tragedy,  is  equally  bound  not  to  encroach  on  the 
limits  of  the  /uaper,  (the  ^sgustingly  mean  and  sordid.) 

In  this  respect,  Sbalapeare  has  shown  a good  taste  little 
to  be  expected  from  the  rude  Age  in  which  be  lived.  It 
b not  our  purpose  to  add  any  thing  in  the  way  of  dis- 
aertation  to  the  volumes  which  have  been  written  on  hts 
unique  conception  of  the  portly  Knight  of  East  Cheap. 

Suf!^  it  to  say,  in  relatiou  to  our  present  point,  that 
Falstaff,  with  alt  his  real  groasness  and  knavery,  h ren- 
dered by  the  art  of  the  l^t  aa  superior  to  the  bestial 
herd  which  wallow  in  the  Augean  stalls  of  Vanbrugh, 

Wycherly,  and  Etherege,  as  **  Hyperion  to  a Satyr.’* 

So  imbu^  is  he  with  the  sjririt  of  buoyant  and  kindly 
drollery,  that  hts  worst  actkms  seem  as  it  were  per. 
fbrrmd  rather  for  the  joke’s  sake,  and  in  due  discharge 
of  the  semi-hisUN^  part  which  he  fills  in  reference  to 
Prince  Hal,  than  from  rc^uish  or  vicious  mulives : nor 


* At,  for  inttaace,  Moouteur  Jogrdsia,  or  the  lacklirw  Xfe  I’oui^ 
ewognsc. 
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Poatiy.  <loes  hi!«  example  appear  more  practically  dangerous  than 
that  of  Harlequin  or  Polichiiidle,  those  never-dying 
functionaries  of  the  minor  stage  of  Comedy.  Still  less 
has  Slmkspeare  violated  the  rules  of  propriety  in  the 
general  class  of  bis  ludicrous  characters.  There  is  no- 
thing course  or  revolting  either  in  the  harmless  absurdw 
ties  of  Sir  (liigh  Evans  and  Sir  Andrew  Ague-Cheek, 
or  in  the  more  latent  foibles  of  the  grave  MaJvolio;  no 
personage,  in  short,  of  this  claw  is  introduced  (or  the 
spectator's  amusement,  whom  he  resenls  to  fiehold  **eal* 
ing  a {wsset  this  night  at  Page's  bouse,”  or  joining  in 
any  other  manner  in  the  fesliviiics  accompanying  the  con- 
clusion of  the  Drama.  Whereas  the  consummation 
devoutly  to  be  wished  in  those  Comedies  of  later  date, 
whicli  may  be  said  to  compose  the  anti-fanatical  Sclu>ol, 
is  Uiat  the  whole  Dramatis  Persons  may  Is  sent  as 
ribaMs  and  stnimpcU  to  the  House  of  Correction,  under 
the  jiirisdictiou  of  the  abused  Alderman  Fondlewife,  or 
some  such  disciple  of  Burcbones  and  Hugh  Peters. 
Aristo-  W'e  have  made  no  alluvion  to  the  Comedies  of  Aristo- 

ph«u«s.  phanes,  both  bccauM  llie  genius  and  writingaoT  this  ex- 
traordinary man  have  undergone  the  exclusive  examina- 
tion of  abler  criticism,  and  because  the  discussion  belongs 
more  to  the  History  of  the  limes  than  that  of  the  regular 
Drama.  Invleatl  of  the  author,  dependent  on  the  appro- 
bation of  htfl  audience,  and  coming  forward  in  every 
fresh  insunce  with  the  modest  anxiety, 

Populo  ut  pibeermr,  fnai  fttittH  fahttta*^ 

Aristophanes  appears  to  hare  been  llie  licensed  Terrm 
'Piliuty  arul  Dictator  in  the  Province  of  National  and 
Political  Satire,  among  a People  as  wayward,  gilted,  and 
whimsical  as  his  own  Muse.  Tlie  private  history  of  all 
Ages  shows  that  tyrants  have  cheerfully  tolerated  from 
their  jesters  those  biting  gibes  w hich  they  would  have 
punished  with  death  if  uttered  by  a Minister  or  Coun- 
cillor; and  on  this  footing  Aristophanes  seems  to  have 
stood  with  the  most  capricious  and  savage  of  all  tyrants, 
tlie  A^/tov;  a footing  more  gratifying  to  his  self  esteem 
as  an  inRucntial  memlier  of  the  Cummonwcalth,  than 
could  have  been  the  success  of  aity  effort  in  the  more 
regular  Dramatic  line,  of  which  a few  elegant  spcciniens 
remain  in  the  fr^menUof  Menander.  In  lact,  the  Hirdi^ 
the  H'asps,  and  must  of  tlw  other  daring  extravaganzas 
of  the  same  pen,  differ  as  widely  in  essence  oml  purpose 
from  the  bme  morata  fcd)ula,  which  the  Ancients  con- 
sidered as  the  province  of  Coimdy,  ss  the  Life  of  Pan- 
tagruel  does  from  a Romance,  or  Knickerbocker’s  History 
of  New  York  from  a^real  rurrative. 

In  remarking  on  the  subject  of  Comedy,  we  have  been 
induced  to  draw  our  instances  rather  from  the  Modern 
than  tlie  Andent  School  of  Dramatic  Art,  inasmuch  as 
the  former,  if  not  indeed  decidedly  the  superior  of  the  two 
in  every  respect,  is  at  least  better  adapted  (u  exemplify 
those  conceptions  of  tlu;  ludicrous  which  are  familiar  with 
the  reader**  associations,  and  to  present  ii  happy  nvedium 
Tcreoee.  between  the  diff*erent  style*  of  Plautus  and  Terence. 

The  pure  I.,atinily  and  the  well-bred  tone  of  the  latter, 
as  well  as  the  arrangement  of  his  Plots,  entitle  him  to  a 
degree  of  merit  which  would  be  more  duly  ascertained 
were  wc  in  possession  of  the  Works  of  his  supposed  otI- 
ginal,  !Slenandcr ; and  his  delicacy  and  propriety  as  a 
familiar  Heathen  Moralist  cannot  be  too  highly  pndsed. 
But  when  contrasted  either  with  .\rnlophanes  or  Sheri- 
dan, or  Shukspeare  when  in  a merry  mood,  the  Roman 
Dramatist  must  lie  utterly  acquitted  of  the  fact  of  ever 
having  promoted  that  lau^ker  which  our  modern  ideas 


of  Comedy  require  as  an  aildiUoiial  ndish  to  the  plea-  Poetry, 
sure  derived  from  instruction  and  gtK>d  taste.  His 
scenes  remind  us  of  a table  laid  with  the  ulmuet  neat- 
ness in  a saloon  of  elegant  projiortioiis,  but  presenting 
an  abstemious  banquet  of  white  bread  and  spring-water, 
ofTording  little  tem;itation  to  more  than  a moderate  in- 
dulgence, although  pure  and  good  of  their  kind. 

We  need  hardly  advert  to  the  anomalous  peribrnianees, 
many  of  them  not  deficient  in  talent,  attraction,  and 
occasional  humour,  which  the  French  have  whimstcally 
characterised  by  the  term  of  ComidU  Larmoyante,  and 
whidi  at  one  lime  almost  monopolized  the  English 
Stage.  To  submit  these  to  the  mia  of  regular  critiasm, 
would  be  de|>ariing  too  widely  from  the  proper  subject 
of  Poetry,  which  nevertheless,  in  reference  to  tlie  Comic 
Art,  we  have  considered  as  connected  with  a branch  of 
works  not  couched  in  metrical  language.  Those  Co- 
medies indeed  in  which  this  more  classical  form  has  been 
adapted,  may  still  be  considered  as  leas  depending  oa 
the  peculiar  aids  of  Poetry,  than  any  other  species  of 
verse ; as  the  point  of  a jest  or  familiar  allusion  is  lost 
by  ampliheation  or  figurative  language,  and  the  illusion 
imaginary  dialogue  in  this  case  disappears,  unless 
kept  up  in  words  and  forms  of  s])€ech  closely  resembling 
those  of  real  life.  Nay  even  in  the  most  successful 
branch  of  Comte  Poetry,*  as  emlwdied  in  narrative  or 
reffection,  and  therefore  not  ueccssarity  restricted  to  the 
same  limits  as  dialogue,  additional  humour  and  quaint- 
neiB  is  given  by  a cloec  imitation  of  colloquial  idioms, 
with  no  further  altcraliou  than  the  metrical  arrange- 
ment of  words. 

Ill  treating  of  ixi  boundless  a subject  as  the  Art  of  Gimparimi 
Poetry  in  general,  we  have  been  compelled  to  restrict  Imitalive 
ouraelvcii  to  Uiose  more  regular  and  defined  branches 
it,  which  may  properly  be  nemrd  imitative,  and  which  p^^trv^ 
are  distinguislicd  by  a narrative  or  Dramatic  Plot.  The 
essential  matter  which  gives  to  Poetry  Its  dignity,  spirit, 
and  interest,  tlie  different  sources  of  which  wc  have  else- 
where attempted  to  define,  is  precisely  the  same  in  those 
more  numerous  departments  which  may  be  styled  gene- 
mlly,  the  Descriptive,  Expressive,  and  Didactic  ; and  al- 
though concentrated  mure  effectively  to  a point  bya  judi- 
ciously arranged  Plot,  the  expected  catastruplie  of  which 
may  keep  curiosity  awake,  it  does  not  neoesaarily  abate 
any  portion  of  its  quality  wlicn  independent  of  such  Plot, 

Tlie  Gforyic»,  as  well  as  the  more  mudern  Poem.*  of  the 
Statons,  llie  Trmjde  of  Fame,  aud  Chddt  Harold^ 
abound  with  every  Poetical  excellence  which  can  exist 
apart  from  incident  and  character.  Dry  den’a  well-known 
Ode  on  Alexander  t Feast,  and  his  Absalom  and  Acki- 
iopkeL,  e\in«,  by  llieir  different  styles  of  merit,  a power 
»tiU  more  extensive,  and  evidently  equal  to  the  highest 
flights  of  Epic  song,  had  tlie  Poet's  leisure  and  circum- 
slaiH'cs  admitted  of  its  cultivation.  These  latter,  indeed, 
may  be  classed  as  specimens  of  Imitative  Poetry,  al- 
though the  one  or  two  circumstances  which  form  their 
groundwork  hardly  deserve  the  osroe  of  incidents. 

Having  touched  on  the  characteristics  of  some  of  the 
principal  branches  of  Poetry  in  reference  to  the  Passions 
with  which  they  are  chiefly  coboecled,  we  shall  not  dis- 
cus* them  more  particularly.  On  the  subject,  however, 
of  Sacred  Poesy,  the  most  dignified  and  important  of 
ail,  a few  remarks  may  not  be  misplaced,  with  a view  to 
account  if  possible  for  the  leasons  why  it  has  nut  re- 


* A*  fur  ioslaace]  Beppn,  and  the  ^Vutka  of  Wolcott  awl  Col- 
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ceive<i  an  improvoment  commensurate  with  that  bestowed 
upon  other  metrical  works  of  genius. 

We  shall  perhaps  be  anticipated  in  the  obvious  re* 
mark,  that  the  expression  of  Christian  devotion  can  bo 
no  other  than  revolting  to  the  taste  oftite  irreligious  and 
profligate,  and  dull  to  that  of  the  mere  decent  moralist. 
To  enumerate  the  proportion  which  such  |>ersons  bear 
to  the  number  who^  habits  enable  them  to  relish  medi> 
tattve  and  devotional  subjects,  would  be  a task  at  once 
punful  and  thankless  in  an  Essay  of  the  present  descrip- 
tion. But  this  is  not  all.  The  peculiar  doctrines  of 
Christianity,  grounded  os  they  are  on  the  sound  basis  of 
the  Rea.son  and  the  AfTerlions,  still  contain  many  points 
too  mysterious  to  be  made  clear  to  the  fmacination,  and 
unparalleled  by  any  thing  with  which  that  faculty  is 
usually  conversant.  T^at  which  is  reserved  by  Qod  to 
baffle  the  pride  of  Metaphysical  speculation,  is  little  likely 
to  be  seen  plainly  by  an  intuitive  process  of  the  Mind. 
Ag^in,  a peculiar  class  of  Christians,  whose  motives  can- 
not but  be  respected,  and  whose  powers  must  in  some  in- 
8tance.s  be  acknowledged  by  all  serious  minds,  have 
adopted  atone  of  thought  and  phraseology  on  sacred  sub- 
jects, too  much  coloure<l  by  the  influence  cf  ill  health  or 
despondency,*  We  speak  not  of  the  nauseou.s  fami- 
liarity or  the  exclusive  arrogance  of  sectarian  Hymns, 
as  any  stigma  on  those  to  whose  minds  they  may  con- 
vey sincere  and  pious  impressions : but  rather  of  one  or 
two  instances  where  men  of  a high  imaginative  cast  of 
thought  have  rather  cliosen  to  dwell  on  the  awful 
denunciations  of  Scripture,  and  to  bewilder  them- 
selves with  speculations  on  the  unrevealed  Joya  of 
Heaven,  than  to  illustrate  the  practical  beauty  of  a 
Religion  whose  ways  are  pleasantness,  end  her  paths 
peace.'*  Milton,  a stem  and  Religious  Republican  rather 
than  an  enthusiast,  is  os  liule  chargeable  with  such 
bod  judgment,  as  with  the  principles  of  the  Fifth* 
Monarchy-men.  But  the  same  gloomy  fanaticism, 
whose  disgusting  profanations  were  formerly  acted  in 
our  high  places,  while  its  flat  forbad  the  peasant  from 
those  innocent  and  cheerful  cnmmemoratk>ns  of  sacred 
seasons  for  which  a precedent  may  be  found  in  the 
Passover,  has  not  conflned  its  mischief  to  the  fatal 
reaction  of  morals  by  which  the  times  of  Charles  II. 
were  distinguished.  Still  subsisting  as  it  does,  although 
in  a form  more  sincere  and  respectable,  it  has  tainted, 
by  a similar  reaction,  the  sources  of  that  wholesome 
and  exalted  pleasure  which  the  imagination  should  na- 
turally derive  from  Religious  subjects,  when  not  warped 
by  vicious  habits;  and  has  imposed  the  bar  of  false  shame 
upon  the  social  confldence  of  Christian  men  in  reference 
to  the  most  important  object  of  their  *'  business  and 
bosoms."  If  considered  with  the  eye  of  Truth  and  Rea- 
son, ns  proceeding  from  the  Author  of  all  good  gifts  and 
aflcctioiks.  the  true  Christian  spirit  far  exceeds  the  visions 
which  fabulous  Writers  have  formed  of  the  Golden  Age. 
It  is  the  sound  and  comprehensive  basis  of  all  that  ts 
cordial,  courteous,  and  geiieroits  in  domestic  and  social 
life,  of  plain  and  honest  dignity  of  character  in  the 
peasant,  of  honour  and  integrity  in  the  man  of  active 
business,  and  of  true  courage,  candour,  patience,  and  disin- 


* y\c  particuUriy  alluda  to  Poliak^a  Cmirte  of  TTuk*  ; a Work 
*hi>«  «li|(ni1y  mbiI  turee  of  Faney  convtitutB  it  a tradiDf;  feaUirv  ia 
uuxJtra  Iti  the  mret  oflisfun'o  of  which  ifl  the 

(mcnnetl-tor  attick  oo  tlw  British  Ilieritrchjr,  nuy  find  pelUelwn  in 
the  yo^ith,  the  ml,  ead  tbc  wculiar  circmsKlaocca  of  the  author, 
now  luituttuneivly  no  iDore.  Ilu  w«mit«  have  imbibed  too  strongly 
the  austenB  spirit  of  the  Soottuh  Corvueuters, 


terestedneas  in  the  Statesman  or  Patriot;*  of  all  the  noble  Fbshy. 
qualities,  in  short,  with  which  it  pleased  the  Creator  to 
endow,  by  some  special  light  of  Nature,  such  men  as 
Phocion,  Aristides,  or  Germanicus. 

It  would  be  better  judged,  therefore,  if  men  of  Imagi- 
nation would  attempt  to  familiarice  the  mind  with  Reli- 
gion under  such  wholesome  and  exalted  views  as  these, 
rather  than  encroach,  by  their  minatory  clauses,  on  the 
severe  responsibilities  of  the  Divine.  If  the  intention  of 
PoelT)’  be  to  give  pleasure  without  violating  Truth,  and 
to  draw  that  pleasure  from  familiar  sources  of  Fancy, 
its  province  does  not  extend  necessarily  to  every  thing 
consistent  with  that  Truth.  The  Poet  who  makes  the 
inlenscnesB  and  eternity  of  hell-torments  his  laumrite 
theme  from  a mistaken  sense  of  duly,  might  equally 
pleaii  the  excuse  of  Truth  in  describing  the  agonising 
details  of  a surgical  operation ; ignorant  that  there  are 
many  things  instinctively  shuniwd  by  men,  which  are 
not  therefore  the  more  fltling  subjects  for  lAwtry.f 

One  of  the  best  models  of  devotional  verse  may  be 
found  in  the  well-known  volume  of  the  Christian  Year. 

The  author,  a Divine  of  sound  piety  and  original  taste, 
has  perhaps  approached  as  nearly  to  the  limits  of  mysti- 
cism as  is  consistent  with  good  judgment,  and  too  near 
to  please  volatile  readers.  Seldom,  however,  h any 
train  of  thought  introduced,  which  is  not  familiar  to  the 
associations  of  serious  minds ; and  most  are  flnely 
illustrated  by  some  familiar  image  drawn  from  (he 
beauties  of  Nature,  the  charities  of  liomestic  life,  or  the 
sacred  occurrences  of  the  Gospel  History.  This  fami- 
liarity, however,  does  not  extend  beyond  the  bounds  of 
aouml  judgment  and  Religlou.s  propriety.  The  reader  is 
as  U were  invite«l  to  share  in  a sacrifice  cutlet!  from  (he 
choice  productions  of  the  visible  World,  snd  placed  at 
the  of  the  altar;  not  to  lifl  presumptuously  (he  veil 
which  conceals  the  Holy  of  Holies. 

It  ia  evident  that  Psalmody,  from  its  very  nature,  ft»l«»ilv» 
ought  to  rest  on  a still  broader  and  more  common  basis. 

K%  a species  of  sacred  composition  professedly  intended 
to  be  *•  said  or  sung’  by  large  congregations,*  it  shmild 
be  couched  in  that  simple  and  grand  form,  which  may 
meet  the  most  obtuse  capacity,  and  the  lowest  degree  of 
Religious  advancement.  The  one  and  only  moilel  to  be 
adhered  to  in  this  department,  is  bequeathed  to  us  in 
those  Odes  of  the  Sacred  Psalmist  evidently  intended  for 


* Sowmir  otro  retard  j m votomii  mimte, 

Je  mum  Pick,  cAer  /timer,  H je  m*a»  point  d'autre  cmiMit. 

f See  oar  prevlout  remarks  on  ej  p-  6^1,  as  extended  to 

aubjccte  capable  of  neither  hops  nor  alicTutioo. 

t It  its  lameiiUblc  tu  think  that  ao  efivetin  sad  e«»n]ial  a port 
of  the  Church  Service  nhouU  have  fallea  ioto  auch  (O^tieral  disuse. 
At  preicnl,  it  it  either  an  exciusire  mystery  praelisi'd  by  couceiled 
koota  of  village  vurlhiea,  or  an  ofBce  cuntem]>luous]y  orlr|^te«]  tw 
yelling  charity-children.  The  Dissenters  are  wiser  in  their  ^uem- 
tion  a«  to  (bu  duty  uf  **  praising  God  with  the  be«t  member  they 
hare,'*  aud  singii^  ^irakca  liisbiy  with  a good  enurige  texts  ua 
vhkh  it  might  not  ^ mexpe^ent  for  our  own  orthodox  MioUtersto 
expatiate  largely  aad  specially  to  their  co«|nagaiiofia.  The  upinioii 
rxptcawd  in  Buroey's  Mirtary  mf  iWirMr,  that  the  sound  of  many 
voices,  however  rough  and  Ul-tiuied,  cannot  create  a gvm-'nd  vfleet 
of  discoid,  has  never  been  a paradox  to  any  penou  of  a really 
musical  ear,  and  funushea  in  part  an  answer  to  the  pesrtica]  difli- 
culties  urged  ou  thU  sohject  in  support  of  iadtdeDCv  and  false  sluuna. 
Wa  tmdentaud  that  tba  preaeat  Bishop  of  IVswn  and  Counor,  a 
Prelale  well  known  in  early  life  for  his  Poetical  takut,  and  tveluus 
for  the  DTOurution  of  Psalmody,  has  given  to  tlxi  >V  orld  i^iecimrns  in 
tills  style  of  trandrtion.  But  as  yet  no  authorised  ft>-li>ctioa  (which 
ought  (airly  to  iitchula  certain  psrts  of  Slerulto^dj  aod  evea  Tute} 
has  tuperteded  the  |itcsiuit  rctsijns. 
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the  puhiic  service  of  the  Temple.  Composed  u these 
irere  by  one  who  united  the  cbonen  pit  of  mspiratiou 
with  the  charscter  of  Monarch,  Warrior,  and  Sage,  they 
brenthe  as  it  were  the  united  voice  of  a mi^ty  muUi- 
tode  liko  the  company  of  Saints  and  Elders  in  the  Ke- 
relations,  even  throu^  the  inadequate  medium  of  prose 
tnnslatian  ; and  they  present  an  inexhaustible  fund  ot* 
sublime  and  sol  id  matter,  which,  although  transcending  all 
imitation,  might  amply  reward  the  efforts  of  the  most 
Poetical  translators.  Unfortunately  the  only  authorized 
metrical  veniioosofthe  Psalms  exist  in  ashape  calculated 
to  scandaltte  all  hearers  of  moderate  taste  and  educalioti. 

The  faults  of  Stcrnhold,  much  as  it  has  been  tlie 
practice  to  depreciate  his  translation,  may  be  in  some 
degree  palliated  by  the  obsolete  nature  of  Iris  diction  ; 
and  in  fact  hardly  extend  further  than  the  extreme  of  k 
rough  and  yeomanlike  simplicity,  which  for  the  sake  of 
our  forefathers  we  may  be  inclined  to  tolerate  with  in* 
dulgeoce.  In  several  instances,  particularly  the  lOOlh 
Psalm,  Stemhold  can  hanlly  be  improved  upon  as  the 
sober  lyrist  of  a country  church.  In  the  IBlh  Psalm 
he  rises,  by  a strange  sort  of  intirition,  into  a strain  of 
sublimity  worthy  his  origiual.  In  no  case,  however, 
does  he  convey  any  train  of  association  so  inconsistent 
with  bis  subject  ns  the  tripping  pastoral  strain*  intende<l 
by  Merrick  as  a paraphrase  of  **The  Lord  is  my  8hep* 
herd;**  or  at  the  nauseous  whiningsofTate  and  Rrady, 
which  still  continue  a b)'-word  and  a jest  on  our  admi- 
rable  Church  aervicc.t 

The  immeasurable  superiority  of  David's  Psalms,  os 
might  be  expected,  abows  in  a dfsadvantageous  tight  of 
contrast  any  thing  which  ll>e  invention  of  Man  has  de- 
vised as  a substitute  fur  them  in  their  peculiar  depart' 
ment.  Hence  the  greater  part  of  what  are  styled  Hymns, 
although  commendable  as  the  expression  of  devout  feeling, 
appear  tainted,  in  comparisan.  with  a littleness  of  con- 
ceptiem,  and  a fulsome  famiUarity,  adapted  ra^cr  to  the 
worship  of  sectarian  Utbernuclcs.  Dryden’s  translation 
of  yeni  Craalof  Spiritiu,  and  the  noble  conventual 
strain  of  Die*/r«,  are  indeed  happy  exceptions.  It  may 
be  remarked  also,  that  the  one  or  two  Hymns  adapted  by 
our  Liturgy  to  particular  Festivals,  if  not  possessing  any 
Poetical  merit,  are  couched  at  least  in  a tone  of  devout 
simplicity  which  cannot  ofFind  the  nicest  judgment. 
The  Christmas  Hymn,  **  While  shepherds  watch’d  their 
flocks  by  night,’*  is  perfect  iu  its  way  as  a mere  metrical 
arrangement  of  the  narrative  of  Scripture,  and  belter 
adapl^  to  commemorate  an  event  so  transcendent,  than 
any  of  those  little  ambitious  attempts  at  Poetry,  which 
are  oflen  substituted.  To  those  who  have  heard  it  sung 
on  the  night  of  Christmas  Eve  by  the  rudest  village 
choir,  according  to  a good  old  custom^  somewhat  foUcu 

* Lo  I oiy  SbrphmTs  hand  dmot ! 

Want  ahall  mmrr  ntore  be  nine. 

And  ^ato,  in  hi«  pillage  fnm  Addiaon : 

To  the  ilreamt,  lAdf  to/t  tuttl  thw 
Through  tbo  verAuti  iandteapt  ftoW. 

f The  121fft  Psalm,  and  one  or  two  other*,  eofiainly  eoastituto 
n^uma  to  the  g*n^  context  of  the  dl-fated  Laaroale  end  hie 
awialaui.  The  merit.  Itowever,  in  (hette  eaacs,  coomda  in  havhig 
adopted  the  ^iu  ohl  Engliah  style  of  Stemhold. 

I I Hn  ! hem  pr\»m  JiJei  t 

T^gh  we  neither  alPrt  to  dei  rccote  modem  refiaemeat,  nor 
eoDsider  our  ancestors  of  (he  last  centur)'  as  better  or  wber  Uiao  the 
prewDt  generatiuB,  it  is  imposuhlc  not  to  regnt  the  dreUne  of  tiuit 
cheerful  and  genial  pHite  m«mU  of  tlie  Church  of  KogUnd,  which 
prevailed  in  Uw  days  of  Addison  j expressed  by  tlw  Yule«log,  the 
ASiristmae  Carol,  tte  flarun  «f  hetd  which  feasted  the  poet  in  the 
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into  disuse,  the  eflect  is  very  striking  and  peculiar.  The  IWiy. 
plaintive  and  flowing  tune  towhich  the  wordsarc  adapted, 
the  hour,  the  occasion,  and  the  condition  of  life  of  the 
ringers,  produce  an  illusion  perfectly  in  character  with 
the  nssociations  then  presenting  themselves  lo  the  must 
unimaginative  Christian  mind. 

In  the  Epic  and  Dramatic  style  of  Sacred  Poetry,  Imitatlrv 
tliere  are  few  instances  of  success.  The  events  of  iIm* 

New  Testament  arc  of  so  exclusively  hallowed  a nature,  ^ 
os  lo  impose  a restraint  on  the  Imagination  ol‘  welU 
rcgulateil  minds;  a restraiut  which,  perliaps,  may  have 
contributed  to  the  failure  of  Milton  in  bis  raradi$t  /fe* 
gamed.  Those,  however,  connected  with  the  History  of 
the  Jewish  Theocracy  do  not  present  the  same  difll> 
culty,  and  considered  in  a merely  human  point  of  view, 
exhibit  an  extraordinary  series  of  incidents  and  charoc> 

Icrs  abounding  in  all  the  higher  ingredients  of  Poetry. 

Those  circumstances,  nevertheless,  which  are  in  them* 
selves  the  strutigcsl  living  testimony  to  Scriptural  Truth, 
have,  by  a natural  effect  of  association,  contributed  to 
debase  these  ingretiients  iu  the  eyes  of  those  whoso  imS' 
gination  outruns  their  judgment.  Accustomed  from 
their  infancy  to  associate  the  name  of  Jew  with  habits  ot' 
sordid  traffic,  and  the  peculiarity  of  countenance,  which 
possibly  may  be  a modern  feature  of  the  Ihvine  dispen> 
satioD  for  obvious  purposes,  the  undiscriminating  arc 
apt  to  confound  the  Patriots  and  Heroes  of  Holy  Writ 
with  their  obscure  descendants.  Yet  even  when  ab* 
strocted  from  all  klea  of  the  sacred  emose  which  dignified 
their  exploits,  the  names  of  Judas  and  of  Eleaxar  may 
nt  least  parallel  those  of  Deciee  or  of  WaUaoe«*  and  the 
lamentation  of  a brother  in  arms  over  the.  faithful  and 
princely  Jonathan,  may  challenge  a competition  with  any 
eulogy  of  Bard  over  true  Kiriglit.  Nor  do  we  conceive 
(speaking  rather  in  simple  tnith  than  in  levity)  that  any 
fabulous  legend  of  the  Hound  Table  can  exceed  the  true 
talc  of  David's  three  miglity  men  of  valour,**  breaking 
in  their  loyalty  Ihrough  an  armed  host  lo  bring  their 
Sovereign  a draught  of  wafer ; or  that  David’s  noble 
refusal  to  drink  the  price  of  his  subject’s  blood,t  may  not 
match  the  memorable  episode  of  ibe  British  Knight  and 


Lord  of  the  Mooor'i  lutcben,  sod  that  worthy  penoDags  himtelf, 
marvhBlling  bU  family  aial  guvat*  in  fhvir  best  attire  iirto  tbo  v«U' 
bciUwd  pew ; cuatotiu  at  wkich  the  moileni  Cuiatic  would  Eruwa, 
sad  tbs  infidel  sneer. 

Hie  inttai  laptu,  Ale  mmm  vrgtt. 

* **  Eleaiar  abo,  itmuuoed  Ssvsran,  pereeif  Jng  that  eee  of  the  ' 
beostt,  amwd  with  r^al  hamcn,  was  higher  than  all  the  rest,  eml 
•uppoaiiiK  that  the  king  was  upon  him,  jKit  himndf  ia  jospanly,  to 
the  end  that  he  might  deliver  his  nrofle,  nnil  get  him  a pvnjrtml 
name.  Wherefore  he  ran  upon  him  courageuurly  through  the 
midst  of  the  boltle,  alayiag  to  the  right  band  and  tne  Irfl,  ao  that 
they  were  divided  from  him  on  both  aides.  Which  done,  he  rrcpl 
under  the  element,  and  thnut  him  umler,  and  slew  him,  whereupon 
the  elephant  ^ down  apon  him,  and  tbm  he  died.**  AAacco&Ve#, 
took  t.  ch.  tU 

f If  the  one  fetal  eriine  of  David  be  put  oof  of  the  quntioo,  his 
charseter  is  distiognisbed  by  tboeo  frank  and  nuuniaiiimoiu  tvO' 
taTva,  which  are  ceesidervd  the  marks  of  (he  true  Ung,  when  tte 
empiified  in  such  men  os  Franda  1.  or  Heury  IV.  of  France.  Hie 
dignity  ta  rather  inmrased  ihea  lowered,  when  we  read  of  bis 
dsMing  before  the  Ark  of  the  Lord  at  the  head  of  his  People,  a 
cotMlewenaion  not  understood  in  its  proper  skum  by  the  proud 
daughfvr  of  SauL  Thrro  is  something  in  this  trait  truly  manly 
and  royal,  u a triumph  c?ver  £d«e  ivide,  and  in  keepiog  with  the 
feut  given  by  him  lo  the  whole  nettoa,  when  the  ceremony  was 
coBclitdvd.  As  a public  act  of  homage  joyfully  performed  ^ the 
Kalher  of  his  People,  its  c&ct  must  have  been  iacalcuUtde  on  the 
Bunds  of  the  Israelite 
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PMhy.  (be  Wounded  Soldier  Yet  it  cannot  be  disguised,  that 
^■y  such  heroic  annals  as  these,  as  well  as  the  records  of  the 
wisdom  and  tnagaificeoce  of  the  Monarch  whose  name 
U even  now  as  a magic  spell  to  Oriental  nations,  and 
the  combination  of  sublime  words  ami  circumstances 
attendant  on  his  consecration  of  tl»e  Temple,  arc  uficn 
reooUacted  as  nothing  more  than  the  dull  task  of  chihl- 
hcKxi, — the  actions  of  a slifTnecked  people  marked  by 
the  finger  of  Divine  reprobation. 

It  is  possible  that  the  mistaken  associations  to  which 
we  allude,  may  have  been  streogtheoed  by  the  unclaasi- 
cal  tenmnations  of  Hebrew  names,  and  the  affected  use 
of  them  by  (he  Puritans  in  their  baptisms.  And  even  to 
minds  superior  to  such  trivial  drcumstauces,  tlic  most 
memorable  actions  in  Holy  Writ  may  present  them- 
selves as  the  special  effects  of  an  overruling  Pro- 
vidence, rather  than  as  implying  any  individual  power 
or  character  in  the  performers:  a point  on  which  it 
is  diiBcult,  08  in  tike  instance  of  Daviii's  heroic  en* 
counter  witti  tlie  Giant  of  Gath,  to  draw  the  line  be- 
tween  primary  and  secondary  causes.  To  others  also, 
fully  alive  to  tin.*  dignity  and  beauty  of  tlte  Sacred 
Writings,  it  may  have  sccoied  inexpedient  to  allow  their 
imaginations  to  wander  on  subjects  connected  more  or 
less  with  points  of  Faith.  Be  this  as  it  may,  the  fact 
unwillingly  presents  itself,  that  the  Scriptures  have  in 
moat  instances  remained  a sealed  book  to  the  Poet  in 
search  of  materials  for  his  Art. 

We  need  nut  quote  the  Works  of  MiUmt,  the  Saw/  of 
Alfferi,  and  the  AUuUie  of  Racine,  as  proofs  bow  these 
difficulties,  if  they  iruleed  exist,  may  be  surmounted  i>y 
powerful  mii^.  The  Drams  of  iSanuon  AgonitUM^  in 
particular,  although  departing  In  no  point  from  llic 
minuteness  of  sacred  tradition,  conv-eyB  the  idea  of  a 
colossal  image  carved  from  a rock  in  the  true  style  of 
classical  grandeur  and  repose.  Nor  docs  the  accu*^ 
tomed  vigour  of  Lord  Byron  appear  to  desert  him  in 
bis  Hebrrw  Melodia,  the  solitary  tribute  of  his  genius 
to  sacred  subjects. 

We  tuivc  been  templed  rather  to  exceed  our  usual 
limits  ill  the  discussiou  of  the  dignity  and  capabilities 
of  Biblical  themes  for  Poetry,  considering  the  general 
exercise  of  (he  Art  as  at  all  times  an  important  link  of 
sympathy  and  communication  among  civilized  nations, 
peculiarly  adapted  hJ  commcraonite  those  feelings  and 
recollections  which  they  |>o$se8^  in  common.  The  greatest 
triumph  of  the  Muse  of  Kuripides  was  to  find  tliat  the  re- 
citation of  his  verses  had  soHened  the  minds  of  national 
enemies  towards  captives  of  the  same  blood  and  lan- 
guage. Thus  those  men  of  genius  in  all  Christian 
Countries  who  know  how  to  unite  the  wisdom  of  the 
serpent  with  the  harmlessness  of  the  dove  in  their  treat- 
ment of  sacred  subjects,  eschewing  at  once  sectarian 
rancour,  doctrinal  dlscuHjiion,  and  ill-judged  familiarity, 
may  become  most  powerful  coadjulota  to  the  profess^ 
Divine  and  Moralist,  in  drawing  closer  those  bonds  of 
union  among  tJie  worshippers  of  the  true  God,  which 
comtiluie  the  true  essence  of  humanity  and  the  law  of 
nations.  Those  whose  differtnees  of  creed  forbid  their 
meeting  in  a common  place  of  worship,  may  reengniae 
in  the  Poetry  of  Milton  or  Klopstock,  the  ceinenting 
principles  of  a Religion  first  proclaimed  by  the  memo- 
rable  words,  **  Glory  to  God  in  (he  highest ; on  £arth 
peace ; good  will  towards  men.” 

Having  hitherto  confined  ouraeircs  to  (lie  discussion 
of  the  subject-matter  of  Poetry,  it  remains  for  us  to 
speak  (H*  the  causes  calculated  to  give  it  a due  affect ; of 


whatever,  in  short,  is  comprehended  under  the  terms  of  Poetcy. 
dictimi,  arrangement,  urtuunent,  and  taste.  ' 

The  judicious  selection  of  those  circumstances  in  (he  oi 

treatmen(  of  any  given  subject,  which  sliall  illustrate  it  Poctjcsld/- 
in  the  most  Poetical  and  striking  manner,  k one  of  (hose  ®“'“***®**** 
points  where  rule  ends  anil  genius  begins;  as  well  with 
refereqa.-  to  the  actions  and  words  ol'  imaginary  charac- 
ters, as  to  tbe  positions  of  sidl  or  animated  Nature 
under  which  they  take  place,  servii^  as  it  were  the 
purpose  of  a background  in  liarmony  with  the  leading 
features  of  tlie  picture.  Thus  tbe  time  of  day,  and  the 
cheerful  sunshine,  conspire  to  give  a more  alriking 
iulervst  to  the  fate  of  Ugo.  in  (he  execution  scene  wliich 
temiiuato  Paruina;  quitting  as  he  does  the  bright 
scenes  of  Nature  in  the  prime  of  youth  and  streogUu 
Thus  also  in  the  noble  lyric  known  by  the  homely  name 
of  Hosirr^g  CikMf,  iJie  app^l  of  tlie  departed  Spirits  is 
rendered  more  touching  by  introducing  tliem  as  hovering 
over  llic  scene  where  their  Uvea  were  ingloriouily 
awsy.  It  may  be  remarked  also,  that  writers  of  an 
inferior  grade,  when  tasked  beyond  (he  powers  of  their 
genius  by  some  appalling  conjuncture  of  (heir  Plol,  fly 
to  the  ready  melo-draastic  resource  of  n thunderatnrui, 
a meteor,  or  an  earthquake ; ss  an  indifferent  musician 
will  sometimes  wind  up  his  performance  with  an  aocooi- 
paniinent  con  Ar^ito. 

To  resume  our  subject,  the  or  clearness  of  cWaniMsof 

conception,  on  which  the  Ancients  laid  such  stress,  can  Coaeeptioo. 
never  be  kept  too  strongly  in  view.  As  the  mind  of  the 
reader  cannot  take  in  ab^e  a certain  quantity  of  ideas 
without  fatigue  and  coufiision,  it  is  tbe  object  of  a 
masterly  Poet  to  select  one  or  two  drcumstaiioes,  which 
imply  or  represent  a variety  of  others,  equally  probable 
and  conmeted  with  the  subject,  but  not  equally  vivid  or 
forcible.  Thus  Shakspeare  has  by  a few  words  pre- 
sented the  most  perfect  picture  of  kingly  bearing  and 
masculine  beauty,  where  an  inferior  Poet  would  hnvc 
wasted  as  many  verses  in  describing  the  shape  of  the 
monardrs  features,  the  mould  of  his  limbs,  and  the 
colour  of  bis  hair  and  eyes: 

Kypenon't  raris,  (he  front  of  Jove  hiinM*tf,  • 

An  eye  like  Man,  to  tbigifro  ukI  cuamaod, 

A Malioo  hke  the  berold  Ucmir}*, 

NeiHighiud  OQ  a beaTen-kiwii^  hill. 

It  IS  in  filct  the  concmtralcd  abundance  of  a fine 
Imagination  that  thus  vents  itself  in  '•  thoughts  that 
breathe,  anti  words  that  bum.'**  Familiar  as  a Poet  of 
real  genius  must  be  with  a doud  of  images  and  circtim- 
stances  illustrative  of  (he  subject  of  his  contemplation, 
he  is  able  to  view  it  ut  once  in  all  its  bearings,  as  an 
architect  studies  (he  general  effect  of  an  edifice,  or  as  e 
commander  draughts  his  best  dkcipliried  troops  to  a 
chosen  point  of  action  ; and  to  select  thuse  leading 
features  which  harmonize  at  the  first  glance  into  & 
graceful  whole.  By  a parity  of  reasoning,  the  laborious 


* Iknte  h«s  with  a tingle  stroke  of  hb  pen,  ui  the  line 
7n  yuus  /mh  fiuMde  m poM, 

conveyed  the  moot  pfrfvct  image  of  Ike  miea,  the  eonstenaaes,  and 
slmokt  of  the  previMis  hittory,  of  an  iodignaat  spirit,  m which 
pride  and  *u&rmg  had  worn  theniKlvci  to  melancholy  apathy. 
l*hit  is  a true  cxempbficatiun  of  the  Poet's  eye,**  as  tlie  following 
passage  b of  the  inw  Podicsl  fveliog  briefly  vxprawed : 

Uu  eleepv  not  where  his  fathers  »li«p  | 

Bitt  nhi>  hath  a grave  morv  proud  ( 

For  the  Syrian  wiki*  hi*  record  knep, 

And  a iMOtwr  is  bha  »hruud. 
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PoaliT'.  minul^nm  with  which  some  writen  muhjpiy  trivinl 
drcmn»tnnce*,  may  be  judged  to  arise  from  an  habitual 
poverty  of  conceptioit.  and  a coiiMriousneea  of  deftctency 
which  renders  (hem  anxious  to  say  every  thing  which 
can  be  said,  in  the  hope  that  something  at  least  may 
strike  their  hearers.  To  preserve  otir  atmiogy,  they 
appear  in  the  situation  of  an  ut^kilfu)  UencraK  em- 
barmssed  by  the  conduct  of  new-raised  levies,  and  htiping 
that  numbers  may  balance  want  nt'discipline.  By  dint  of 
painful  thought,  many  ideas  occur  to  them  perhaps  for 
the  first  time,  not  mellowed  down  by  previous  familiarity 
to  that  stale  in  which  their  spirit  and  flavour  can  be  ex- 
tracted. In  contrast  with  writers  of  the  inluitiTe  grasp 
of  mind  to  which  we  have  alluded,  they  resemble,  as  it 
were,  llie  stationary  dwellers  on  a mountain,  who  can 
describe  accurately  every  dingle  and  crevice  on  its  face, 
without  ever  having  taken  a full  view  of  its  height  and 
proportions. 

Ovid,  whose  greatest  merit  lies  |>erha]>s  in  the  liveliness 
and  accuracy  of  his  defcriptions,  is  nevertheless  a writer 
of  this  petty  microscopic  class.  He  seems  to  have  been 
peculiarly  ignorant  of  the  difference  between  expressing 
a whole  and  a number  of  parts,  and  of  the  power 
concentration  which  is  even  indicated  by  the  analogy  of 
Nature.  A clap  of  thunder  divided  into  a hundred 
paltry  reports,  or  a cotaroct  drawn  off  into  a hundred 
■mall  streams,  loses  both  its  effect  and  its  nature  ; and 
In  the  same  manner  is  the  momentum  of  a circumstance, 
in  itself  striking,  weakened  on  the  mind  of  the  reader 
by  minnteneas  and  verbority.  Thus  the  transformation 
of  Niobt  loses  much  of  its  force  in  the  MHamorpk«9€9, 
from  the  repetition  of  a number  of  clrcumstaDces  of  a 
nature  similar  to  each  other : 

Ipta  quo^iu  rsMH  tbm  timfum  po/sia 

: et  pMM  ■W»(T1  t 

/Mrc  JIfrJt  ermx,  ncc  tmekta  mUm  gniiUf 

jVrrc  pel  irrpWeW- 

It  should  ever  be  recollected,  (a  fact  of  which  Ovid 
and  similar  writers  appear  little  aware.)  that  the  Imagi- 
nation of  all  readers  capable  in  any  degree  of  relishing 
the  beauties  of  Poetry,  is  in  active  exercise  during  its 
pentsal,  and  is  os  jeal^s  of  the  performance  of  its  own 
office  without  sup^uous  aid,  as  the  mouth  is  of  the 
privilege  of  masticating  its  ovm  food.  Tbe  sense  of 
■atUtbetion  in  learning  and  inferring  somewhat,  which  is 
considered  by  Aristotle  as  a distinct  pleasure  in  itself,  is 
disappointed  by  the  officious  suggrstion  of  those  ideas 
which  a Poet  of  genius  and  judgment  leaves  unex- 
pressed. well  knowing  that  he  has  touched  the  one 
masteratrifig  to  which  they  all  correspond.  More 
peculiarly,  when  tiie  mind  of  the  reader  is  hurrying  on 
to  any  crisis  of  eventful  interest,  is  it  necessary  to  keep 
pace  with  the  rapidity  of  h»  thoughts,  instead  of 
pausing  on  minute  particulars. 

It  must  be  confessed,  that  in  these  cases  “ the  good 
Romer**  not  unfrrquently  betrays  that  “ occasitmal 
drowsiness”  which  ancient  Critics  have  attributed  to  him. 
Tbe  fault  may  be  the  more  venial,  when  considered  as 
the  effect  of  the  genius  of  an  Age  when  the  success  of 
beUles  depended  rather  on  individual  strength  and  dex- 
terity, than  on  combined  manoeuvres,  and  when  most  of 
his  audience,  from  a natural  fellow-feeliug,  hung  in  the 
same  suspense  on  the  event  of  every  thnist  and  perry  of 
his  imaginary  champions,  as  on  the  final  ca(as(ro))he  of 
a tale.  Hence  his  battles  become  in  many  instances  a 
tedious  detail  of  single  combats,  during  which,  as  on  a 


Dramatic  ^tage,  the  whole  din  of  war  appears  to  tbe  Poetry. 
Imaixinaiion  to  **  suffer  a syncope  and  pause”  contrary 
to  Truth  anti  Noture. 

It  may  be  dtmbtetl,  indeed,  whether  a merely  general 
picture  of  the  battles  with  which  the  greater  part  of  the 
Iliad  is  necessarily  filled,  wcmiti  have  been  suflkient  to  • 

form  a body  of  matter  without  the  introduction  of  the 
details  of  particular  deeds;  and  possibly  too  these  very 
details  may  have  tieen  intentiomliy  spun  out  by  the 
Poet,  tu  form  as  it  were  a laborious  contrast  of  the  toil 
and  tug  of  war  preceding  the  reappearance  of  his  Hero, 
to  the  decisive  rapidity  with  which  Achilles,  when  onoe 
in  arnvs,  overthrows  every  obstacle,  striking  (error  by  has 
very  look.  At  all  evenLs  it  is  plain  that  Homer,  when- 
ever he  pleases,  is  as  thorough  a master  of  the  art  of 
blending  tiis  masscsof  action  with  fine  general  effke<.  ss 
of  every  other  power  constituting  the  true  Poet.  Tbe 
muster  of  the  Myrmidons.  **  rushing  to  the  battle  like 
thirsty  wolves  to  a spring,"  and  the  defence  of  tbe  ram- 
parts by  Polypwtcs  and  Lcoittens,  animated  by  a rapid 
succession  oi'  the  most  powerful  similies,  may  be  men- 
tioned among  a hundred  oUter  inalaneea  of  this  spirit 
stirring  faculty. 

As  it  can  hardly  lie  considered  beneath  the  dignity  of  Kiaaiplee. 
our  subject  to  instance  that  which  has  been  praised  both 
by  Addison  and  Sir  Philip  Sidney,  we  would  alltida  (o 
the  ancient  Dallad*  of  Chery  Chase,  as  eminent,  among 
its  other  merits,  for  its  uninterrupted  flow  of  martial 
action,  and  the  admirable  trreping  which  it  preserves  be- 
tween the  individual  deeds  of  the  leaders  and  the 
of  their  bands.  The  exettemeni  of  tbe  whole  moving  > 

seene  never  teems  to  flog  ibr  a momant ; (be  worda  ^ 
the  Chieflains  ore  as  brief  and  ardent  as  the  sparks  of 
fire  struck  from  their  weapons,  and  ate  uttered  with  the 
ded8iv*o  quickness  of  real  action  ; and  each  exploit  in 
succession  assumes  a momentary  prominency  amid  (ha 
general  mass,  like  tbe  o<ftasi(mal  blast  of  a tnimpat, 
enhanced  in  its  effect  by  the  accompanying  din  of  battle 
which  it  overpowers.  The  bard  never  pauses  in  his  full 
career,  till  the  conclusion  of  the  contest  reminds  him  to 
sum  up  the  mutual  losses,  and  pay  the  tribute  of  honour 
to  (be  fallen.  Thus  the  contra.st  is  rendered  more  strik- 
ing, when  ibe  battle  aecm.s  to  cease  for  a moment  on  the 
deaths  of  the  respective  lenders,  in  a manner  critically 
well-judged.  Tfie  reader  is  ploced  exactly  in  lha  pro- 
bable position  of  the  ctnubalanls,  sorrowfully  arreMed 
for  an  instant  by  the  spectacle  of  two  rtoble  Knighta 
dying  with  sentiments  of  honour  in  their  mouths.  His 


* The  term  of  **  Ballul*’  ii  vwy  tafMktilt  in  U«  sMSf 

tatioa,  indiuling  cIum  of  eompoMtioo  vfaally  diflkmt  ia  tbws 
■elvto,  of  which  1b«  only  comnwu  cluLracterifttie*  nr«  lirevily  of 
RMtre.  oDil  HimpUctiy  amt  p«r»i»*ciuly  of  lanqus|re. 
to  whidi  we  have  ahrwdy  allofled,  »,  in  foc»,  * Lyric  Otic  of  Krect 
beauty,  ami  pro«Uie*<l  in  ib  <lay  a aingular  {lolitrw  eHert.  CAety 
CA«w,  lh»  Hailfe  0/  Semf^aek,  and  the  mart  fliMlml  prodwrtioni  of 
Sir  Walin'  Scott'*  tch«>u1,  may  be  ftvM  licnric  LegcncU,  ia  coa». 
mon  wi:h  Mmaana,  or  the  ijty.  WoKi^o  TVtAWc  t*  Sir  J»Am 
jlfcorr  (<mincnl  for  feeling  and  for  rivid  iiaagery)  is  of  (be  lulnre 
of  a warlike  rv*]uiem.  Aa  epevifneBe  of  tbs  BalUd  prwper,  adapted 
practically  foe  tlw  voier,  the  hitk  Mefodirt  are  |ireeauo«nl,  wtier- 
cm  the  urtiror  abstaint  from  sedUbHis  ailwsaa,  and  from  thorn 
Uborioui  leftsemesH  which  tbs  Mcaplieily  of  HMig  leircli.  One 
iadiipeosaUp  requimts  ni  the  real  Hal  tad  is,  that  the  Ibuugbts 
•houUl  convey  tbeourlrm  dearly  to  tbs  tmod  befors  tbs  corrtn^d- 
ing  bar  of  tbs  miiaic  baa  pawed  (Vsm  lbs  ear.  On  tbs  ebule,  ws 
knew  Botbiog  in  tbi«  pceulisr  due  of  wqissillon  miisfior  to  tbs 
fiiDfdc  drain  of  O'Keeffe  i 

Oh  ibe  moiDcnt  was  lad  wben  ny  love  and  I parted, 

JIfa  tewnwen  deiitk  £t/rra  cyr,  &c. 
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Pwtry.  attention  is  then  fixed  on  the  deltbernle  purpose  of  the 
En|!!^lt«h  archer  to  avenjfe  the  dealh  of  Percy,  and  he  finds 
no  tediou!sne«s  in  the  description  of  the  touf^h  yew,  the 
dolh>yanl  arrow,  the  strong  pull,  and  tlie  deadly  aim, 
which  are  to  overtake  the  retreating  foe:  on  whom  how- 
ever, when  once  fsllen,  the  Poet,  with  excellent  judg- 
ment, wastes  no  more  words  in  expressing  how  be 
gnashed  his  teeth,  bit  the  dust,  and  the  like  common- 
places, but  instantly  resumes  the  gcucral  thread  of  his 
subject. 

The  Vlth  Canto  of  3/ormion  is  a dUtinguishetl  in- 
stance of  a similar  good  taste,  foumled  on  Truth  and 
correct  analogy.  For  the  very  position  which  would 
convey  to  a real  spectator  the  mnstalMorhing  impression 
of  interest  in  the  fonunes  of  a hard-fuught  field  like  that 
of  Flodden,  would  be  precisely  that  in  which  the  Pi>et 
has  placerl  Clara  and  Fitz-Euslacc ; far  enough  removed 
from  the  battle  to  command  a lea4ling\iew  of  all  tU 
fluctuations,  and  suflicienlty  near  to  mark  the  particular 
exploits  and  dangers  of  their  own  baud.  Thus,  fixing 
the  reader’s  point  of  sight  acoonling  to  the  most  accurate 
laws  rd*  Poetical  |>erspective,  he  presents  a general  glance 
at  the  contest,  iMDumllesa  as  the  ocean  in  a storm,  yet 
diversified  and  grouped  by  the  leading  features  of  the 
banners,  the  crests,  and  the  war  cries,  whidi  respectively 
mark  the  points  in  which  the  most  daring  knights  are 
engaged,  and  the  fight  is  most  ob«<tinate.  An  inferior 
Poet  would  have  plunged  the  reader  into  the  miiUt  of 
the  in^ltle,  to  have  shown  his  own  Homeric  accuracy  in 
describing  individual  thrusts  and  woundn;  thereby 
>•  Anticipating  his  Imagination  in  unnecessary  particulars,* 

and  leaving  it  unfiilcfl  by  any  grand  general  idea.  But 
in  this,  as  in  many  otlier  similar  in.stanees  occurrit^  in 
his  Prose  Works,  of  a nature  to  be  judged  according  to 
pie  rules  of  Poetry,  Sir  Walter  •Scott  has  judiciously 
followed  the  precepts  of  Burke  and  Bacon,  "that  infi- 
nity is  a primripal  source  of  Uie  sublime,** — and  **  (hat 
the  office  of  Poetry  is  to  accommodate  the  shews  of 
things  to  the  desires  of  the  mind.**  According  to  the 
primary  law  of  sympathy,  the  reader  places  himself  in 
the  situation  of  the  imaginary  speetatorH,  made  more 
anxious  by  the  degree  of  |>ersoaal  risk  which  they  incur; 
and  brooking  no  trivial  iiitcrrupiion  from  the  main 
objects  of  interest,  his  fancy  is  awake  to  the  slightest 
circumstance  showing  how  tlie  tide  ofbaUlc  flows  round 
the  important  land-marks  on  which  bis  eye  is  fixed ; the 
royal  standard  of  King  James,  the  lion  of  Howard,  or 
the  falcon-banner  of  Marmiun.  Thus  the  gradual 
wavering  and  the  final  fall  of  this  banner  are  watched 
with  a more  lively  interest  at  a distance  from  which  sight 
is  not  lost  of  the  general  contest,  and  the  sudden  appear- 
ance of  the  warrior’s  masterlefis  horse, 

Blood'vbot  h»  ey«i,  his  naitrU«  ipretd, 

The  loose  rein  tUniHing  from  his  head. 

Housings  and  sadule  Uoody-rrd, 


* As  for  instaacr, 

Fierce  M*rntioo‘*  arm,  iaviaciUs  infight, 

'I'hrouj^h  t)urder  te|^aa  first  let  in  Oh!  li|{hl ; 

Stout  Httliburiaa  bits*  th«  bloody  gruund. 

Aod  Priojfle*!  heir  g»*pe  with  a mortal  woOTul, 

Scott,  LaidUv,  Km,  lie  atrwich'd  nroa  (he  pUin, 

Aad  RsciiMy  Hpradf  to  Orci«‘  data  domain  | 

But  all  S white  ng'd  the  warrior  far  and  wide, 

The  Unev  of  Home  trsntfix'd  his  maiteil  side, 

'While  Gordon’s  axe,  with  matchless  strength  nddresf, 
Dash'd  on  lus  helm,  and  n>*d  his  fiilcotn  rmt ; 

He  fills,  he  bleeds;  to  ruthhms  fi>esa  }>re}‘, 

In  dust  nitd  gore  the  gronniug  hero  Iny  t 
and  thus  at  tbs  rale  o«  mtfic  ventu  irnwt  m uno. 


U more  sudden  and  startling,  than  if  ibc  deed  of  the  Facby. 
borderer,  who  bore  him  tVom  liis  saddle,  had  been  dis-  n— y— ^ | 

tiiictly  described.  The  latter  incident  also  works  up  the  * 
situation  of  Clara  to  the  most  anxious  pitch,  when 

Enitace,  naddean^  of  the  s«|^f,  * 1 

A hiok  and  sign  to  Clan  roit,  i 

Te  mark  be  would  return  in  kaste, 

Tlien  plung'd  into  the  fight. 

Of  the  poverty  of  Virgil’s  conceptions  of  character,  oj  • 

compared  with  Homer,  we  have  already  commented. 

It  is,  lliercforc,  but  justice  to  express  our  admiration  of 
the  perspicuity,  dignity,  and  good  keeping,  wiih  which 
he  manages  his  exterual  circumstances,  preserving,  like 
a skilful  painter,  the  due  proporiion  between  hts  salient 
and  retiring  points.  In  (he  dubious  twilight  under 
which  .Fueas  and  the  Sibyl  enter  the  portal  of  the 
Shades, 

per  imeerfam  fjiMttm,  twb  /jert  rnttfijiti 
Eel  iter  im  epirn,  uU  cvlmm  cemikihl  vwUrrl 
Jupiter,  et  r^m$  aor  atra  ro/arem, 

tl)C  shadowy  images  of  evil  Genii  ore  blended  in  a 
manner  more  sublime  and  fearful  (like  Milton’s  image 
of  Death)  frotn  their  very  indistinctneM ; and  at  (he 
same  time  more  perspicuous  iii  i^’lation  to  the  general 
group,  than  liad  their  several  features  been  more  clearly 
expressetl.  Nothing  can  \k  a finer  instance  of  that 
licwiUlering  obscurity,  which  ranks  with  infinity  as  a 
source  of  the  sublime.  Again,  the  momentary  glance 
which  .Eneas  takes  of  the  entrance  to  the  penal  regions, 
presents  images  of  horror  more  distinct,  reUeved  by  the 
Her)'  light  of  Fhlegethon  from  (he  abyss  where  (he  rebel 
Tilaua  are  howling  aud  clanking  their  chains: 

/bqitcti  ^aeru  ta^ftn,  et  tab  rttpe  WNM/rd 
M9ata  lata  tidet,  trifiie^  cxrramdata  aiwrw, 

Qu9  rap^ttmt  Jtammu  amitt  lorfaemh^ai  vmnie 
Thrlartat  Ph/epelAon,  ttrpvet^ar  toanmha  aim. 

IWla  aderrm,  tapem,  ttiidofae  aiiaataali  n>/MR««r, 

Eit  at  mut/a  rrniM,  non  ipai  meimtiTf  /erra 
C^hcalr  ralewU,  liat  /errrm  turrit  o4  aarat, 

TUipAome^ue  ledent,  po/M  craentA, 

fetltSa/iim  iatvmait  trrvnt  noetee^ae  riienfae. 

Hiac  eToudiri  «V  terra  maure 

f’erbentf  turn  itridor  /'em,  (rartrjae  ealen». 

Caattitit  .Cuertt,  ttrepetam^ae  esIetrUat  haunt.  • 

It  is  fiuing  to  remark,  that  tlie  terrific  grandeur  of  this 
and  similar  passages  in  the  Vlih  book  of  the  Mneid, 
unmatchetl  save  by  Milton  us  pictures  of  exlcrnnl 
images,  could  uol  have  been  thus  concentrated  save  by  a 
Philosophical  and  perfect  acquaintance  with  the  rules  of 
that  ivifr-ftia,  in  whidt  wc  conceive  Aristotle  to  have 
implied  a fact  analogous  to  that  of  tho  painter*  in  his 
management  of  light,  shade,  and  grouping,  and  not 
confined  to  the  mere  perspicuous  disposition  of  circum- 
stances. In  fact,  so  intimately  connected  is  the  power 
nf  which  wc  speak  with  all  the  higher  qualificatious  of 
Poetry,  that  it  is  impossible  to  discuss  its  effect  without 
adverting  to  examples  in  which  these  also  are  displayed. 

The  continuity  of  circumstances,  fur  instance,  so  well 
pnr^rved  in  CAery  Chate,  is  admirably  adapted  to  meet 
that  agilutive  sympathy  of  the  Understanding  to  which 
wc  have  alluded  as  a principal  source  of  Poetical  pleasure, 
and  which  when  once  wound  up  to  its  full  pitch,  resents 
the  interruption  of  those  minute  particulars  or  irrelevant 
words  and  reflections,  which  obstruct  the  full  career  of 
action. 


• At  fi»f  iiMtanw,  RamWandt,  wbwe*  jjiMieml  effi-et  iscauglit  l>y 

Ibv  i»y»  at  the  lint  lavtaal,  from  bis  rouOarful  kn<^ukt]g«  of  cA«r» 
oeturu. 
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Poetry.  ' It  is  evklenl  neTcrihelcss  that  occasions  occur  in 
Poems  of  continuous  Epic  action,  best  expressed  by  the 
Cimun*  Virgilian  phrase  of  the  cardines  ren/m,  on  which  more 
drcumslantial  details  may  be  fitly  Introduced ; when  for 
mootieoper.  instance  some  ^eat  and  spirit-alirrinif  deed,  prcg^nant 
* with  important  consequences,  is  on  the  eve  of  taking 
place.  Tltese  details,  however,  should  be  special  pre- 
paratives towards  the  event  for  which  the  Poet  pouses  to 
collect  his  powers,  and  the  reoder  his  attention,  resem- 
bling as  it  were  the  gnuUia!  gathering  of  thunder- 
clouds in  the  horizon,  indicative  of  the  approaching 
storm.  An  event  of  auy  inognilude  is  sufficient  to 
justify  greater  minutene$.s  of  description  in  the  intro- 
ductory details,  from  which,  if  they  be  well  managed,  it 
derives  additional  dignity  in  its  turn ; while  the  suspense 
and  curiosity  of  the  reorler  are  prolonged,  and  hU  ooncej^ 
tion  of  the  drcumstaocea  of  the  crisis  at  band  render^ 
more  clear.  Thus  in  the  Siege  of  Corinth,  every  p re- 
ft native  calculated  to  add  an  imposing  terror  to  the 
loslein  attack  is  sedulously  enlarged  on  in  the  forty-five 
lines  cuniposiug  the  twenty-secoud  stauza : 

' Tb*  trump,  owl  tbt  drum. 

And  tbe  moumful  snuod  «>f  Uw  b«xlwtvus  horn, 

And  Um  tup  of  lh«  boatwr*,  tlMt  Ait  as  they're  borne, 

And  tbe  iKH{;h  of  tba  stoed,  sod  tb«  multitude's  1mi», 

Awl  tbe  claah,  and  ibe  shout,  **  They  come,  they  cutoe 

hleontime,  lest  these  accumulated  details  should  prove 
tedious,  the  attention  of  (he  reader  b fixed  on  the  ex- 
pected discharge  of  tl»e  culverin,  which  b to  act  as  the 
signal  of  aaouU  to  tbe  overwhelming  force  which  they 
have  depicted ; and  which  winds  up  stanza  with  the 
effect  of  an  electrical  shock, 

Siteoce  hsxk  to  tbe  signal fire  ! 

Homer  has  thus  deliberately  multiplied  all  the  con- 
cocnitants  to  the  final  appearance  of  his  hero  in  anns 
which  a grand  aud  imaginative  mirul  could  suggest  to 
swell  the  pomp  of  the  event.  The  amnesty  betw  een  the 
rival  Chiefs,  ratified  by  the  stalely  eloquence  of  Aga- 
memnon, tbe  richesi  gitU  and  the  most  solemn  sacrifias. 
^^hc  arrival  oftbe  divine  arms,  from  the  glare  of  which 
the  hardy  Myrmidons  shrink  in  dismay,  white  Achillea 
joyously  views  them  with  tbe  gaze  of  an  eagle  on  the 
sun, — the  strength  with  which  he  shakes  and  poises  a 
spear  which  no  other  Greek  could  lifi.  shaped  for  hb 
father  by  the  Centaur  Chiron  from  the  tnmk  of  a moun- 
tain trce>--hi8  crest  floating 

l^kt  HmtH  star,  that  fronlib  Asm  log  hair 
Shakes  domi  discewi,  pestikaec,  end  war, 

—and  the  rush  of  the  marsl.ulled  host  like  a deluge  to 
the  field  of  battle, — all  these  lidly  detaib  are  concen- 
trated on  one  point,  and  finally  wound  up  to  a climax 
by  the  dauntless  defiance  of  evil  omens,  uttered  by  the 
hem.  which  sounds  like  (he  trumpets*  signal  for  the 
onset; 

» 8«  let  it  ba ! 

Awteots  sod  jwodigia  art  low  oa  ma ; 

1 knmr  bit  {sts,  to  d*t,  to  we  oq  more 
Hy  mucblov’d  norcDls,  aad  my  aoUfv  dwre ; 

Kimgh ; wh«B  bcav'a  onUins,  I «iok  ia  ui^  ; 

Now  prridi  Troy  (— Ba  oad  nwb'd  to  fight . 

^ It  must  be  owned  that  the  elaborate  description  of  the 
Vulennisn  shield,  which  precedes  the  XlXth  book  of 
the  Tiiad,  is  somewhat  tedious.  Yet  in  this,  and  the 
methodical  descriptions  invariably  given  by  Homer  of  (be 
arming  of  his  knights,  it  ia  probable  that  he  **  oocom- 
modal^  the  shows  of  things  to  the  desires  of  tbe  mind,** 
with  reference  to  the  propensities  of  hb  Age,  as  already 
vot,  V.  ^ 


adverted  to.  The  same  exciting  cimosity  with  which  Poetry, 
the  modern  reader  glances  over  tbe  general  features  of 
the  Moslem  host  preparing  for  the  storm  of  Corinth, 
would,  in  a period  when  every  man  was  occasionally  a 
soldier,  centre  itself  in  the  examination  of  (he  armour  of 
proof  worn  hy  the  Chief  on  whom  the  fortune  of  (he  day 
depended,  and  watch  every  movement  as  (he  prelude  to 
(he  im])ortant  deeds  which  he  was  about  to  perform. 

Or  it  may  be,  (hat  llomcr  purposely  intended  to  refresh 
the  minds  of  his  readers  by  the  contrast  of  a lively  pic- 
ture of  the  varied  details  of  social  liie,  (like  an  agreeable 
landscape  painted  on  (he  drop  scene  which  b to  draw 
up  and  discover  the  final  denouement  of  a Drama.)  till 
his  XIXth  Book  should  burst  on  their  imaginations  with 
redoubled  sublimity  and  interest 

With  the  character  and  purpose  of  the  Odyssey,  these  EzempK- 
details  of  every-<lay  life  (for  which  the  Poem  has  been  fi«Amihe 
ignorantly  censured)  arc  completely  in  unison.  By  a 
happy  comparison,  (his  Poem  has  b^n  likened  (o  a sdll 
Summer  evening,  a sequel,  as  it  were,  to  the  meridian 
heat,  and  toil,  and  splendour  of  the  Iliad,  and  answering 
to  the  evening  of  life  which  one  of  the  most  renowned 
Chiefs  of  that  Epic  Poem  has  now  approached  in  the 
course  of  years.  Thus  the  reader’s  imagination  is  kept 
fixed  on  those  vivid  pictures  of  primitive  hospitality  and 
good  faith,  of  patriarchal  justice  and  serene  old  age,  of 
conjugal  and  filial  affection,  of  simple  habits  of  life,  of 
rustic  fidelity  and  rural  ease,  which  naturally  fill  the 
mind  of  the  Chieftain,  as  connected  with  (he  home  to 
which  the  event  of  (be  Poem  is  to  restore  him.  mfier  an 
eventful  life  of  battles  and  wanderings.  Hence  the 
details  of  the  smooth  stones  on  which  the  Pylian  Elders 
an<l  their  Sovereign  administered  justice  under  the  open 
face  of  Heaven  ; of  tbe  simple  occupations  and  familiar 
sports  of  Nausic&e  and  her  handmaidens ; of  the  horti- 
culture of  the  venerable  Laertes,  and  even  of  (he  swine- 
pens  and  humble  cares  of  Eiimipus,  are  in  strict  cha- 
racter with  (he  design  and  plot  ofthe  Oefyitey ; of  which, 
perhaps,  more  than  of  any  othcrClassical  Work  to  which 
the  student  returns  to  refresh  his  recollections,  it  may 
be  oaid, 

deriet  re^etita  /thtceiit. 

Nor  are  there  wanting  (he  romantic  attractions  of 

" ' AbItm  vast,  and  drmti  wild, 

And  men  wboM  beada  do  grow  Wneath  Uwv  iboukkrt ; 

the  atrocities  of  Polyphemus,  the  spells  of  Circe  and  the 
Syrens,  and  the  mHU  of  Scylla.  But  these  the  Poet  ha.s, 
with  infinite  judgment,  toned  down,  as  it  were,  and 
blended  with  the  bock  ground,  through  the  medium  of  the 
hero’s  own  narra(iv*e  at  the  cheerful  boani  of  Atcinout ; 
that  ao  the  sympathy  of  the  reader  may  rejoice  with 
Ulyasei  over  (he  memory  of  past  sufferings,  and  antl- 
dpote  tbe  satisiaction  with  which  he  will  recount  tbe 
tale  of  wonders  in  Ithaca,  rather  than  be  excited  by  the 
actual  occurrence  of  these  to  a degree  inconsistent  with 
the  tranquil  keeping  of  the  ]*oem. 

The  Episode  of  tbe  Temple  of  Mars,  in  Paiatnon  laPaknoon 
and  Mrcite,  is  as  remarkable  for  its  descriptive  force  Amt*, 
and  admirable  oeleetion  of  circumstances,  as  for  the 
manner  in  which,  like  the  XIXth  book  of  the  Iliads 
it  works  the  readers  imagination  up,  by  a well-employed 
delay,  to  the  final  event,  the  fortunes  of  the  day  depend- 
ing on  the  answer  of  the  Oracle.  The  blasting  influence 
of  the  warlike  Deity,  extending  to  the  very  air  and  ve- 
getation, the  ^tesof  adamant  hewn  by  the  God  him- 
self, end  yielding  only  to  the  fury  of  the  whirlwind,  the 
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laaMive  walls  iUuauuai4!il  ouly  by  a sfWclnU  Norib«rn 
lig^ht  diacloaing  diml)  s shadowy  cniwd  uT  Miurdcroiia  aiid 
appaUinir  imajte-s  niul  “ ibc  raillini;  tempost'*  cotiiiuually 
raipntc  in  the  cuid  mountaiiioii!*  rripon,  allurd  Drydcn  a 
aubjccl  ill  which  he  bus  earellfd  bitoaeU'aa  Uie  iuter- 
prefer  of  our  glorious  oU  Chaucer. 

Our  remarks  ou  the  keeping  and  selection  of  Poetical 
imaffes  have  iircesaanly  led  us,  as  will  be  perceived, 
into  considenuiuus  connected  wuh  iheir  more  grneral 
bearinif  on  the  character  and  conduct  of  a plot,  as  ilia 
rules  relative  to  both  caises  appear  to  rest  on  correspuml* 
ent  principles. 

Thuse  embellishments  of  style  classed  under  the  names 
of  Alle^;ory,  Metaphor,  and  Simile,  are  obviously  redu* 
cible  to  one  head,  as  (bunded  on  analoiry,  and  dependent 
on  the  correctness  of  that  analogy  for  their  whole  force 
and  beauty,  as  illustrations  of  the  rebtion  uf  two  objects 
ol'  our  contemplation,  or  more,  by  (lie  discovery  of  die 
same  rdalion  between  a similar  number  of  objects  of  a 
different  class  ; a discovery  a^reeoble  at  once  to  tlie 
Jud^eiit  and  the  fm.ig. nation,  according  to  its  accuracy 
and  novelty.  The  original  and  ino<d  siiufile  form  ot  this 
analog)  naturally  suggests  itself  as  embodied  in  the 
Simile,  which  stands  in  rcbliuu  to  Metaphor  and  Alle- 
gory as  a plainly  npretM*!  syllogisni  does  to  the 
lical  fiimi  of  Uie  eiithymeine,  and  the  combined  diain 
of  a process  of  reasoning.  For  instance,  Ilumcr  plainly 
stales  the  four  terms,  or  more,  of  bis  analog)',  in  suIk 
stance  thus,  “As  two  young  oaks,  on  ths  top  of  n 
Buiuntain,  resist  (be  tempest,  so  did  roly[is(cs  and 
Leonleus,  in  their  eX|>oeed  siUialiuu.  rcHOii  the  brunt  of 
the  Trojan  charge."  liere  the  analogy  of  the  Simile, 
ooDsisting  of  six  terms,  is  kept  up  with  accuracy,  and 
yet  with  no  apparent  labour,  the  respective  relations  of 
things  suggesting  UiemseUea  to  the  iwader  at  a glance. 
The  dignity  of  tlie  young  Lapiihft  is  also  prenerved,  and 
even  augmentwl  by  an  aasiroilation  witii  natural  objecta 
of  power  and  sublimity,  all  graphically  true  to  the  sub- 
ject which  they  illustrate,  and  sufficiently  brief  in  Uieir 
expression  to  leave  .something  to  the  Imagination ; os 
the  strength  and  beauty  of  these  mighty  forest  tr^a,  the 
away  of  their  limba  against  the  storm,  like  the  arms  of 
warriors  repelling  a host ; the  howling  ami  wliislling  of 
the  wind  in  contact  with  their  branches,  like  the  shouts 
and  cries  of  the  triumphant  Trojans  in  their  onset ; and 
the  fixed  attitndr  of  the  two  redoabtaUe  Chiefs,  like 
hardy  oaks,  on  a post  from  which  they  must  be  loro  up 
lifeless  err  they  yield  a s)>an  of  ground.  One  sucli  instance 
aa  this  is  suifidcnl  to  show  Ihat  a really  perfect  Simile 
will  bear  the  minutest  examinalMXi  in  mure  relations 
than  that  which  the  Poet  may  have  cKpresM*d.  Do  the 
9ontrary,  the  comparisons  (in  differeut  parts)  of  Uiu 
groans  of  Agamemnon,  and  the  ease  and  copuHianess  of 
Ul3rss«s'B  eloquence,  to  a fiill  of  snow,  (which  tiluslra* 
Uoo  seems  to  have  met  with  peculiar  favour  in  Hemer’s 
eyes.)  seem  to  os  in  both  instances  dri«tiv«,  inasmuch 
ns  they  apparently  consist  of  only  two  terms  each — as 
thus,  **  Agamomnon*s  CTOsna  came  as  quick  as  tlie  sue- 
osasive  fiakee  of  snow  detceiRl "Tbe  words  of  Ulysees 
fell  as  solUy  and  copiously  as  a fall  of  snow."  lu  this 
second  iostanoe,  the  relsticm  between  the  first  and 
second  term  ts  somewhat  improved  by  tiie  union  of  two 
Uuka  of  similitude  instead  of  one.  But  there  seems  no 
more  iiigeuuity  displayed  in  either  case,  than  in  saying 
that  Agamemnon  was  aa  brave  aa  a lion,  or  Flywsea 
wary  aa  a fox.  ffirls  appealiug  neither  to  Uic  Judgment 
nor  to  the  Imagioatiou. 


It  is  rather  singular  that  Virgil,  whose  geneiml  dig- 
nity and  g<xxl  taatr  are  unquestioned,  should  in  two 
iukUuices  have  linked  mean  asatKiatinns  with  charactera 
of  note  and  cussequence,  by  an  ilNadvised  sclectiim  of 
Similes.  The  cunipariaon  of  Ainata,  ffyiiig  about  the 
palace  uud^r  the  excitement  of  warring  passions.  u>  a 
wbipping-lop  scourged  by  contending  boys  into  full  whirl 
and  hum,  is  undoubtedly  moat  true  to  the  eye,  a.^  well 
as  accurately  perfect  in  the  relation  of  its  several  terms. 
It  would  have  been  invaluable  in  a Comedy  or  Satiric 
Poeii],  as  a picture  of  a furious  scold  irritated  to  (lie  tup 
of  her  bent ; but  for  this  very  rca<^on  it  is  just  as  iin- 
prufwr  when  appliefl  to  the  description  of  a mother 
quoen  frantic  at  an  ill-omcncd  crisis  im|>endiog  over  lier 
Royal  Houae. 

A Inr  more  mean  and  wretched  instance  ia  found  in 
the  following  Simile,  illuvtrulive.  as  it  appears  to  us,  of 
nothing  but  the  hour  of  tlie  night  atwhich  Vulcan  arose, 
and  hardly  possible  to  arrange  under  four  distinct  terms, 
save  by  the  assistance  of  the  Cyclops  sikI  the  female 
slaves. 

■ ■ ■ Cum  f/rmimm  primmm 

Oh  (oierar^  ruAt  mlmm  /«uwf  J/wrriHl, 
riMr/'MM  H wmttM  *fmf% 

oprrt  ttd  ftmutam  Umfu 

Pim  rf  ntOmm  u!  tfruarr  oAUt 

Cumjmfn,  H fmmm  wliicfr*  mWm, 

Umrnd  uecn» 

whkb  final  hand  <enu  appears  to  clench  Uiis  unfortu- 
nate passage  as  a Simile  to  identify  Vulcan  with  liie 
careful  semstress.  Some  critics  have  remarked  on  the 
atf^ng  beauty  of  Uiis  image  of  the  poor  woman's 
anxious  toils,  not  perceiving  tlm  were  this  even  tlie  case, 
a directly  contrary  train  of  associalioii  is  required,  when 
the  vigorous  labours  uf  n God  arc  tJie  subject.  It  cer- 
tainly requires  a liberal  share  of  undouhting  classical 
prejudice,  to  discover  any  thing  more  affi-ctiiig  in  the 
deacriptkm.  than  the  circumstances  of  an  idle  husliand, 
sleeping  off"  hia  panrm  it  Orcroaet,  a frugal  and  restlcM 
housewife,  stinting  her  half-starved  maids  in  their  natu- 
ral sleep,  to  feed  his  idleness,  and  the  necessities  of  his 
Mptalid  brood ; in  short,  a combination  of  such  circum- 
stances os  embitter  the  curse  of  Adam  in  low  suburban 
life.  And  this  in  illustration  of  the  munificence  of  the 
son  of  Jove,  rising  like  a giant  refreshed  with  sleep,  to 
enq>Ioy  the  strength  of  the  brawny  Immortals  who  forged 
thunderbolts  like  toys,  upon  armour  which  is  to  decide 
the  fate  uf  a Kingdom,  and  (he  fOTtuuca  of  a Qoddeair 
horn  C'bicf. 

It  is  diffirnfty  to  draw  the  exact  difltnetion  between 
Simile  and  Metaphor  as  applied  to  Poetry;  in  fact,  as 
we  have  already  shown,  liiere  it  no  virtual  difference 
between  ihetn,  a Metaphor  being  only  a Simile  ahbrevi- 
■te<l  in  its  expresakm.  when  ttie  application  and  rdation 
of  the  terma  are  obvkma  Thus  (he  rebuke  of  the  Phi- 
losopher Anaxagoras  to  Pericles,  os  quoted  by  Aristotle 
in  relation  to  this  very  subject.  U capable  of  extension 
into  the  four  terms  or  more  of  a Simile,  but  more  deli- 
cately and  poiuledly  worded  than  bad  the  whole  been 
expressed  ; **  Thota  who  make  uae  of  a lamp,  Pericles, 
take  care  to  supply  it  vrith 

It  ia,  periiapa.  not  always  neeaaaary  (bat  the  four 
terma  shMld  be  distinctly  implied.  Aa  an  instance, 
where  the  beauiy  of  the  image  n not  impaired  by  a cer- 
tain degree  of  (hia  indmiiietacm,  we  may  incntkai  Uw 
short  Paalm,  fir  bold  how  good  and  plcaaatil  a thing  it 
is.'*  &o  which  Lowih  haa  ao  heeutafully  translated  into 
Huratian  metre. 
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FM'y.  It  is  hanlly  oeoessary  to  remark,  lint  the  use  of  tlie 
Simile  is  not  adapted  to  Uie  terse  couleiitious  characUT 
of  conversation  or  ar^ment,  in  which,  however,  the  use 
of  the  Metaphor  ia  otlen  powerfully  etfective.  And  the 
sUghleni  knowledge  of  etymology  shows  us  that  tiM 
greater  part  of  prose  words  employed  ou  every  subject, 
save  the  visible  and  tangible  objects  before  us,  are,  in 
Iruth,  Metaphors  in  Uicmselvea,  and  implying  a relation 
of  four  terms.  But  these  considerations  arc  ratlter 
applicable  to  the  subject  of  Rhetoric  and  Laugoage  in 
general. 

Ongia  of  Allegory  may  rather  be  considered  as  a prolonged 

AU^i^ry.  Simile,  or  a series  of  Similes  aptly  fitted  tt^eiher,  than 
as  any  thing  distinct  in  itself.  Its  fii>it  origin  may  be 
naturally  traced  from  the  as|>iralious  of  imaginative 
minds,  in  the  darkness  of  Heathenism,  to  reulixe  ia  some 
distinct  image  their  abstract  conceptions  of  the  mighty 
powers  of  Nature,  and  the  still  mightier  and  more  mya* 
terious  faaiUiea  of  the  Soul,  which  even  die  liglit  of 
Nature  represented  to  them  as  made  in  the  image  of 
Ood.’*  Thus,  the  sublime  fiction  of  Pallas  springing 
in  full  armour  from  the  brain  of  Jupiter,  implied  that 
perfect  wisdom  emanates  from  the  intelligence  of  the 
First  Cause,  from  whom  also  the  qualities  of  strength, 
skill,  beauty,  courage,  and  the  physical  blessings  of  light 
and  warmth,  were  derived  in  the  imaginary  pi-rsonifica- 
tiims  of  Hercules,  Mercury,  Mars,  ^'enu8,  Apollo,  untl 
Vulcan,  the  children  of  Uic  same  omnipotent  ruler.  Tlius 
also  the  Legend  of  the  Py  tlKin  slain  by  ibc  arrows  of 
Apollo,  is  held  to  refer  to  some  pestilential  marsh  dried 
up  by  the  rays  of  the  Sun  ; and  it  is  pnAmble,  that  many 
other  mythological  stories,  the  key  to  which  is  now  lo.st, 
were  rather  personifications  of  the  wcndcings  of  certain 
mental  and  natural  powers,  than  the  mere  sports  of 
fancy.  The  same  inference  will  probably  apply  to  the 
tedious  extravagancies  of  the  Brahminic^  Mythology, 
and  the  wild  Runic  fictions  of  the  Scalds. 

Hence,  tn  time,  the  poitent  of  Poetical  creation  w as 
extended  to  Dryada,  Oreada,  River  Gods,  and  other  allc' 
gorical  symbok  of  the  aecondary  causes  operating  on  the 
face  of  Nature.  Thus  far.  indeed,  the  sources  of  Poetical 
pleasure  were  augmented  and  enriched,  and  the  inherent 
love  of  sylvan  beauty  dignified. 

Iti  alnsea  when,  in  later  Agea,  the  same  privilege  was  ex- 

tended to  Sciences*  and  abetrset  qualities,  as  wdl  as  to 
Provinces  and  Cities,  an  unmeaning  medley  wa.s  created, 
nehting  the  just  sarcasm  of  Petronius,  **  that  in  his 
days  it  was  eaaier  to  find  a God  than  a man.**  It  must 
be  acknowledged  that  Claodian,  who  was  particularly 
addicted  to  this  spedei  of  ornament,  excelled  in  its  ma- 
nagement as  much  as  was  conaistenl  with  the  nature  of 
Ins  materials.  Some  of  his  personifications  of  Towns 
and  Countries  are  introduced  in  a brief  and  choracleristic 
manner  which  aaaists  the  reader's  conceptions  of  the 
circumstances  represented  by  the  Allegory,  otid  places 
them  in  a clear  point  of  view.  In  a long-contimied 
Allegory,  however,  the  Poet  runt  great  dangers,  and 
must  labour  with  great  attention  if  he  would  avoid  the 
fnolt  of  aiixed  Metaphor,  or  the  absurdity  of  confiranding 
iht  abstract  with  lh«taaigible.t  This  Spenser  has  tole- 


* MiumaiMt  tonCfl  MnLema  timort.  Lucretius. 

V In  9{>ile  of  th«  guud  example  set  by  Weufmacott,  in  reject ing 
the  toady  aid  of  Faross  and  BritaiHiiM  in  kw  monumental  croup  to 
tlw  ■wfnory  of  Abnremrabw,  (an  naiwqds  to  one  or  hew  inataaceo 
happily  Culkmd,)  the  OMiot  alnacioue  ineteacui  of  the  firalt  in  ijnrm 
tioaampwpHniod  slilk  neeordmg  to  ordor  aad  maiw,irwawit,a>  the 


r&bly  well  av'otded.  and  it  wnnld  have  been  well  bad  Poetry. 
Dryilcti  looked  more  to  tlie  example  of  the  lalier,  when 
he  repreaentcil  a Hind  talking  |>uleinics  between  her 
motUhfuk  of  gnias,  in  bis  wcU-kawwii  apokgiie  relating 
to  the  Catholic  Church.  But  pathapa  it  ia  not  far  from 
the  truth  to  conjecture  that,  in  mne  iooinneea  oul  of  ten, 
the  i^oetry  of  Spenaer  is  read  merely  for  Uw  obIn  of  ita 
acattered  beauties,  and  that  there  are  few  worha  «f  equal 
merit,  which  can  be  so  patiently  laid  aside  at  koiMS 
of  meals  and  rest,  as  the  Fame  tjaeme,  a Poeai  which 
all  agree  in  praising.  The  causes  of  this  (at  Icoat  hi 
our  own  view  of  the  queotion)  are  natuinl,  and  appli- 
cable d fortiori  to  the  masa  of  symbolical  dulneaa 
which,  as  in  the  last  oeiitory,  was  dragged  into  action  to 
serve  any  given  purpose  ^ flattery  with  the  least  por- 
tion of  imagitnUioa. 

It  is  clear  enough  that  in  a continaed  AUegory,  Causes  of 
the  persona^  must  necessarily  walk,  talk,  and  coquet  ‘Jf 
themselves  in  a manner  addressed  either  to  the  sympa-  L^lunged 
thies  of  the  reader,  nr  hk  ranse  of  the  beautiful  and  AUe^ury. 
tublime.  Now  although  mankind  are  ready  enough  to 
suTTcnder  themseWea  to  the  Poet’s  illusion  in  kvour  of 
persnns  and  ctreumstaoees,  the  like  of  which  they  can 
easily  conceive  to  have  existed  and  happened  in  real  life, 
they  are  cautious  in  bestowing  cither  iutercst  or  admira* 
lion  upon  things  entirely  rui  grams,  and  owing  their 
existence  only  to  the  prefesaed  labour  of  an  ingenious 
brain.  The  same  is  produced,  as  if  a luge  auto- 
maton could  be  ao  managed, by  the  belpof  vcotnloqnkm 
and  machinery,  as  to  give  a perfect  rapresenlation  of  the 
part  mt  ijrarurOahotto  ow  itm  oragn  Shn  laoliag  of 
wonder  at  the  ingenuity  of  tlie  trick  would  entirely  su- 
pciwede  any  sympathy  (if  anch  indeed  could  exist  fora 
moment  in  wAii-r  earnest)  with  the  parental  or  coiqagal 
feelings  of  the  doll.  The  Progrew  Is  almost 

the  only  succcmful  itistanoe  of  a continued  Allegory 
kept  up  in  prose,  in  which  form  perhaps  this  mode  of 
writing  conveys  leta  of  tedium  to  the  reader.  But  here, 
independent  of  the  skill  and  good  management  in  the 
uonduct  of  Bunyan’a  symbolic  fiction,  other  menu  pre- 
sent tbemaelves,  the  discussion  of  which  is  loreign  to  our 
present  mattee.  The  Viriun  of  Mirza,  which  poisesnes 
more  of  the  true  Poetical  s}>irii  than  any  proleased 
Poetry  by  Addison,  and  may  be  pronounced  in  every 
respect  perfect,  cannot  be  cvaisidcred  us  a continued  and 
palpable  Allegory  of  the  class  which  wc  have  described, 
its  ootUnes  are  touched  with  the  ligbtnces  and  delicacy 
which  a visionary  subject  demands. 

The  instruction  and  amusement  afforded  by  well*  t^u'wsof 
chosen  Fahlea,  Mich  oa  (hooe  of  Gay,  is  universelly 
acknowledged  : and  since  these  may,  strictly  speaking,  be 
classed  as  Allegories,  it  appears  necessary  to  explain 
the  reasons  why  they  |rroduce  an  Hfcct  so  contrary  to 
that  of  such  frigUl  fictions.  The  fact  k this,  that  the 
symbulical  pictiwe  of  human  actions  n liere  represented 
not  by  abetract  phantoms,  bat  by  real,  tangible  creaturee, 
cnpabla  oi'  pain  and  pleasure  of  the  seme  sort,  in  many 
inatancua,  winch  we  onrselves  exf>erieiicr,  and  approach* 
login  their  inathicta  so  nearly  to  the  rrason  of  >lan.  ns  tn 
crealeaD  involuntary  idea  cf  llwir  respcmsibiliiy.  Thus, 


cost  of  tbe  pobHr.  Thin  (sfeskini*  from  recutWiiuo)  a dying 
M bimI  esmfertrU  by  th«  jumt  cffurt«  of  Briranma 

m Ronua  ■nuuor,  mmI  ■ l^bSiufSolry  mso  in  (id)  r«f;nnri»tnU, 
wkilv  Ilrrcuk*  stnixhi  by  ivtsby  ■sJuil,  sad  nrwicBihr  doubting  efaw 
ther  hti  own  appcarsncv  is  ciiwr  iWcsniua,  «r  iw^strvii  Iw  any  |»o» 
ffibW  reaaoQ. 
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INidiy.  for  in&taMe,  tHc  bite  of  e mates  a momentary  re^ 
> * lentmcnt  the  aaimal.  unfeii  by  the  person  who 

is  equally  (rart  by  fuHinKagaiiiKl  a stone.  And  whether 
such  conciu»ioiM  be  warranted  in  strict  reasoninfc  or  not, 
it  is  impossible  to  <livest  the  imsfrination  of  the  idea  that 
the  elepinuit  is  suiceptible  both  of  praise  and  remorse, 
that  the  monkey  has  a truly  human  delight  in  mischief, 
that  B high'fed  horse  exerta  himself  in  company  from  a 
feeling  of  emiilatioa,  and  that  the  master- dog  in  a coun- 
try town  enjoys  precisely  the  same  kind  of  aelAiraport- 
anoe  as  the  beadle.  Thus  no  very  difficult  task  is  im- 
posed on  the  fancy,  in  ifnagining  brutea  endowed  with 
the  power  of  expressing  to  each  otlier  llieir  simple  pains, 
pleasures,  and  percc{K»ooa,  arising  from  such  circum- 
stances as  they  are  commonly  conversant  with,  and 
forming  an  abundant  class  of  parallels  to  the  analogous 
relations  of  Society.  By  this  means  an  iiidepen^nl 
interest  is  created  in  the  animal  symbol  itself,  as  for 
jEsop's  poor  hound,  lashed  in  his  old  age  for  the  failure 
of  bis  well-tried  speed  and  scenU  But  to  preserre  this 
interest,  as  well  as  to  avoid  absurdity,  the  truth  of  animal 
habits  and  character  must  be  ot^nred.  Cocks  and 
bens  must  not  neglect  their  barley-corns  to  talk  po- 
lemK»,  like  Dry  den's  Hind  and  Panther;  and  though 
the  grave  Roman  Historian  assures  us  that  an  ox  spoke 
at  some  momentous  crisis,  he  has  not  the  hardibot^  to 
add  that  he  gave  any  political  advice, 
or  Hyper-  Of  Hyperbole,  Apostrophe,  and  such  little  semi- 
hoU.  rhetorical  aids  to  diction,  it  is  neoessary  to  say  little 
more  but  that  they  are  Uic  constant  resource  of  bad 
Poets,  and.  save  in  the  case  of  the  Joint  productions  of 
l>rydeii  and  Lee,  cautiously  employed  by  men  of  genius. 
But  Lee  was  mad,  and  Dryden  was  driven  by  necessity 
to  suit  the  false  taste  of  the  limes.  It  is  obvious  that  no 
Hyperbole  is  implied  in  such  marvels  ss  are  consistent 
with  the  plot  of  a Poem  ; for  suppoee  Ajax  and  Achilles 
men  of  gigantic  strength,  and  their  feats  are  in  keeping. 
Occasionally,  perhaps,  when  the  Poet's  breast  appears 
to  labour  with  some  mighty  conception,  such  hyperboli- 
cal flighu  as  the  following  (describing  tlie  forging  of 
iEneas’s  armour)  may  even  add  grace  to  the  context, 
though  the  limits  hetwevii  the  tangible  and  ideal  arc 
somewhat  confounded. 

Mttvttmi  op«rf,  tnu. 

It  Is  difficult  to  say  by  what  other  means  Virgil  could 
have  expressed  the  supernatural  qualities  of  Vulcan's  gift. 

On  the  origin  of  Metre  we  have  already  offered  such 
conjectures  as  appear  to  us  moat  probable,  nor  is  it  our 
intention  to  enter  analytically  on  those  mure  minute 
discussions  which  may  be  better  found  elsewhere.  As 
far  as  regards  a general  and  practical  view  of  the  matter, 
it  may  be  affirmed,  that  the  respective  fitness  ofdtfTerenl 
kinds  of  Metre  to  their  usu^  subjects  depends  very 
much  on  arbitrary  and  accidental  causes,  and  that  os 
long  as  the  laws  of  mental  awtociation  subsist,  established 
precedent  ought  uot  to  be  departed  from  without  some 
Tery  substantial  reason.  It  must  be  acknowledged  that 
during  the  last  century,  the  writers  of  our  own  Country 
•dhei^  somewhat  too  rigorou>.ly  to  the  canons  of 
rhythm  and  cadence  founded  by  Pope,  and  that  the  pre- 
sent School  of  English  Poetry  have  successfully  departed 
from  a style  which  had  l>ecorae  almost  burlesqued  by 
repeated  abuses.  But  lioth  Byron  and  Scott  have 
strictlv  adhereil  precedent,  in  reviving  Metres  exist- 
ing before  (he  timet  of  Pope,  aud  which  that  great  man 


would  probably  have  himself  adopted,  had  be  treated  PMtry. 
subjects  of  a nature  not  suited  to  that  heroic  couplet 
which  he  carrietl  (o  the  utmost  pitch  of  perfection. 

The  choice  of  Comic  Metres  evidently  depends  on  the  tstiMsrf 
whim  and  fashion  of  the  moment,  and  cannot  be  gravely  rala  fsUt- 
defined  by  any  rule,  when  we  recollect  the  peculiarly  to 
apt  effect  of  Swift’s  Lilliputian  Ode  to  Qulliver,  pointed 
as  it  is  by  the  trisyllabic  verses  adopted.  But  in  regard 
to  Metres  appropriated  to  serious  subjects,  it  may 
be  doubted  whether  any  mom  particular  rule  can  be 
aasigned,  save  that  the  length  of  each  verse  should  be 
sufficient  to  admit  of  a full  and  musical  cadence,  and 
not  extend  beyond  those  limits  which  preserve  its  grace 
and  compactness. 

How  IjUle,  afier  all,  the  effect  of  (rue  Poetry  depends 
upon  the  choice  of  any  Metre  possessing  the  proper  re- 
quisites, may  be  inferred  from  (he  fact,  tliat  the  same 
rhythm  has  been  a<loptcd,  with  the  slightest  possible 
varialinii,  in  Moore's  hoH  Aorr  of  Autnmer,  in  Anstey's 
Bath  (iuidf,  and  in  the  following  noble  hurst  of  Ima- 
gination occurring  in  live  Drfonrud  TranM/ornud. 

But  (Ht  chase  hath  ao  glory, 

Her  berg  no  star, 

Since  Ninmd,  the  feoaJrr 
Of  empire  siwl  rhu*, 

Who  made  the  woods  wonder 
.lad  mteko  for  their  nee. 

When  the  laoa  was  young 
In  the  pndc  of  hia  migltt. 

Then  ‘twu  spurt  fvr  the  siroag 
To  embraco  turn  in  fight } 

To  go  forth,  with  a pine 

Fur  a spear,  ’gainst  tlw  Hamaaoth, 

Or  strike  through  the  rsrine 
At  the  foaming  Betirmoth ; 

When  Man  was  to  stature 
Like  towers  of  «ir  time, 

The  fintJiem  of  Nature, 

And  like  her,  sublim*  t 

The  greater  part  of  what  may  be  observed  on  the  of 
subject  of  Epithets,  relates  to  (lie  consideration  of  theta.^ 
words  in  general,  with  regard  to  their  Poetical  fitness. 

In  their  own  peculiar  capacity,  as  connected  with  the 
matter  of  the  context,  they  are  a means  affbrtled  by  (he 
structure  of  Language,  of  blending  (be  idea  of  the  thing 
described  with  another  distinct  idea  of  quality,  action, 
time,  magnitude,  or  relatina,  which  the  adjective  or  par- 
ticiple in  question  concisely  suggests  by  n single  word. 

Thus  far,  but  with  great  modesty  and  caution,  they  may 
be  used  in  simple  Prose,  as  well  as  in  Poetry  and  the 
more  animated  departments  of  Uheuwlc.  To  the  latter 
branches  of  style,  a still  nmre  enlarged  use  of  Epithets 
may  be  permitted  for  the  |Hirposes  of  contrast,  climax,  or 
amplificalion,  and  in  all  those  indefinable  cases  where 
it  may  be  necessary  to  give  more  strength  and  distinct- 
ness to  an  idea  partly  or  wholly  implied  in  the  substan- 
tive with  which  the  Epithet  would  connect  it.  Now  if 
such  Epithet  be  far-fetched  or  obscure,  it  embarrasses  the 
rapidity  of  thought  in  tlie  reader,  which  ought  to  k«e|> 
pace  with  the  Poet's  words,  and  which  it  is  its  proper 
business  to  assist.  If  not  exclusively  relating  to  the  cir- 
cumstance. |»5sion,  or  action  described,  it  breaks  the 
train  of  that  thought  by  something  wholly  irrelevant,  or 
though  generally  true,  repugnant  to  that  occasion.  (As 
if  Homer  shouki  say  **  the  friendly  Patroclus,  or  the 
duteous  Achilles,  nished  on  the  foe.")  If  merely  the 
echo  of  an  idea*  fully  and  vividly  implied  in  the  verb, 

* Aa  if  tha  Poet  ahouIA  my,  “ the  fieit*  tiger,*  **  the  bright 
■ttD,"  **  the  aylrou  fetfst,'*  or  " the  godlike  Juit,"' 
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Poetry.  BiibstanUvcs  or  My  other  pirt  of  the  senlenee,  it  lowers 
the  whole  contest  into  dull  lautolof^.  Thus  the  use 
of  EpilheU  in  Poetry  dcmends  olmost  u much  cnution 
and  judgment  as  in  Pro^.  As  an  instance  of  a long^ 
passage,  where  not  a single  Epithet  is  introduced  with* 
out  adding  some  distinct  idea  of  force  and  grandeur  to 
the  imagery,  we  may  refer  to  the  hf\y-fbur  lines  conclud- 
ing the  lid  book  of  the  Georgia. 

Ht*  e/Min  ertimei*  aium/iM  Cmmrt  Ramam 

Om  cmpmi  tktenri  niti4jim  ftrruf  'mt 

/MfMkfMt  mtenmm  iimtieruMl  M0uUa  notiem. 

The  passage  in  question  may  Indeed  be  set  in  the  same 
rank  with  the  lines  quoted  by  us  as  the  description  of 
the  portal  of  Erebus ; as  equally  remarkable  for  its 
selection  of  grand  and  striking  images,  and  the  display 
which  its  metre  and  cadences  afford  of  the  powers  of  the 
IaUd  hexameter. 

In  no  respect,  perhaps,  is  the  Greek  Language  so  re- 
markable, as  in  the  facilities  which  its  structure  affords 
of  expressing  complicated  ideas  by  single  and  expressive 
words ; more  peculiarly  as  regards  the  privilege  of 
(urming  compound  Epithets  enjoyed  by  their  Poets : u 
privilege  exeitased  to  no  extent  in  any  mcxicrn  Langtiage 
of  any  note,  save  in  the  German,  which  by  its  flexibiiily 
IQ  this  respect,  its  noble  Teutonic  cadences,  and  its 
abundancCf  may  be  said  to  approach  more  nearly  to  the 
Greek  than  any  of  them,  in  spite  of  Us  apparent  rough- 
ness. Our  own  Language,  tliough  more  abounding  in 
pithy  and  hereditary  compounds  of  the  sort  in  question, 
than  the  French.  Italian,  or  Spanish,  has  still  uflcn 
baffled  the  Poet's  efforts  to  add  to  their  number,  as  in 
the  case  of  Campbell's  expression,  **  the  wolf-scaring 
faggot.**  The  awkwardness  of  this  word  arises  from 
the  want  of  generality  in  the  term  **  wolf.**  When  a 
new  compound  is  in  this  manner  attempted,  one  of  its 
parts  ought  to  be  inclusive  of  several  classes  of  things,* 
or  equally  applicable  to  them  : while  the  other  serves  to 
particularise  the  meaning,  and  thus  a far-fetched  and 
forced  appearance  is  in  a great  degree  avoided.  Hence 
the  same  author's  term  of  “ battle-blade”  is  more  allow- 
al^e.  We  are  recalled  to  the  subject  of  Greek  Epithets 
by  the  recollection  of  a forcible  line  in  Gertrude  of 
Wjfoming^  in  which  an  imago  of  terror  is  arapUBcd  by 
contrast  and  negatioii— ^ 

Red  is  the  cup  they  drink— tut  not  with  wiae ! 

This,  though  reminding  us  of  the  successful  use  of  the 
same  imposing  figure  of  Language  by  jEschylus,  sug- 
gests also  the  concise  manner  in  which  the  latter  would 
have  glanced  at  the 

alrcrf  l(«/^>/AOIKOy. 

Thus  the  very  dust  before  the  walls  of  Thebes,  becomes, 
in  the  hand  of  the  Poet,  a messenger  of  dread. 


Hm  tsaw  rules  vkich  apply  to  sitjedivee  awy  bs  squally  luil 
down  u to  odverta,  which  ia  i«ct  ere  ouly  s diArsut  teehaksl  funa 
af  sxMtsslcg  quality,  lasgnitucle,  fte.  &r, 

* ^ut  w«x«r,  sad  ward*  of  the  like  jtetieral  tmport,sre  Ihs 
bases  of  whols  hosts  of  Greek  eompoueds.  It  is  tridsot,  howrvrr, 
thst  ths  Otesks  clstaeil  s pseuUsr  netnptioa  frmii  tbs  rule  is  qun^ 
tioa,  (whieb  ««  stsls  ss  in  our  opiokm  wsmntcd  by  gvneeal  indue- 
tion.)  The  phnas  of  .^schylus,  w^iittrXimrrrit  perfect  M it 
is  in  sound  snd  ■ettse  in  the  tint  clxina  of  tbc 
does  TMt,  to  the  best  of  our  recoUection,  occur  in  sny  ether  Greek 
CIsseic  of  note,  snd  wss  probably  coined  in  the  fervour  cf  curo^Hisi' 
tioex. 

t As  s deprecalkw  hi  the  msiics  of  the  fietew  oU  Bard,  wc  licgtu 
sckuuwleilge  our  (urgi-ry. 


The  choice  of  words  in  general,  as  adapted  to  the  use  Poefry. 
of  Poetry,  may  be  considered  In  relation  both  to  their  ^ 

sound  and  their  import.  It  is  almost  superfluous  to  Choiceof 
observe,  that  in  this  respect,  as  in  every  other  connected 
with  Poetry  or  Prose,  perspicuity  is  the  first  duty  of  a 
writer  who  respects  the  patience  of  his  readers,  and 
desires  to  escape  the  imputation  of  either  not  under- 
standing his  own  meaning,  or  wishing  to  hide  its  weak- 
ness by  the  fovourite  resource  of  the  Sopliists,*  mystifi- 
cation. 

It  is  evident,  from  the  pleasure  afforded  by  instru-  Cofm*c(k.a 
mental  Music,  as  well  as  the  attention  with  which  many  of  ^^<**1 
persons  listen  to  harmonious  passages  of  a Languoge 
which  they  do  not  understand,  that  any  striking  com- 
bination sounds  has  a distinct  chara^r  of  its  own, 
and  a power  of  suggesting  a train  of  ideas  correspond- 
ing with  itself  iu  the  mind  of  ti»e  hearer.  Hence  nothing 
is  more  common  than  to  find  songs  written  expressly  to 
suit  favourite  airs,  which  were  originally  composed  as 
mere  inslnimentai  performances.  It  is  therefore  not 
beneath  the  attention  of  the  Poet  to  cultivate  in  thb 
respect  (he  indispeniiable  gift  of  a correct  ear,  and  to 
shun,  both  as  regards  the  structure  of  his  verse,  or  the 
choice  of  individual  words,  any  discord  which  the  sense 
does  not  render  unavoidable.  In  many  cases  an  appro 
priate  force  is  imparted  to  Poetical  diction,  by  accommo- 
dating the  sound  to  the  seme,  more  especially  when 
some  vivid  object  of  the  external  senses  is  to  be  de- 
scribed. The  safest  means  of  effecting  this  end,  per- 
haps, consist  in  adapting  (he  structure  and  breaks  of  (lie 
metro  to  the  expression  sought-  Thus  Virgil  has  with- 
out the  help  of  My  unusual  word,  hurled  down  a tower 
with  stupendous  force  : 

jiffTfui fern  eirntm  , 

— emmeiHmu*  altie 

StdAmt^ 

The  stone  of  Sisyphus,  again,  in  the  hands  of  Homer, 
seems  to  grate  back  from  the  summit  of  the  hlU.  and 
gallop  in  UutiidcT  to  the  bottom,  chiefly  by  his  artful 
disposition  of  cadences;  but  perhaps  in  some  degree 
from  the  appropriate  sound  of  particular  words.  The 
passage  is  too  familiar  to  need  a quotation.  When, 
however,  it  may  seem  expedient  to  adopt  these  minute 
verbal  aids  to  their  full  extent,  great  caution  is  necessary 
to  avoid  the  semblance  of  wlmt  is  familiarly  callevl 
“ trick  and  jiiigle.”t  Even  Mason,  in  his  splendid 


* Ses  thrir  welVknnwn  precept  of  Zmvi^h. 
f Burger,  wiib  the  true  hooeiity  of  ths  Dtultehe  Rtrrtermtme,  hat 
STowedly  uaed  intnjoctiutu  cchdrI  by  himarlf  to  sxiwcbs  tbt  ring  of 
s ta^l,  sail  ths  tramp  sf  lbs  iqwetra  hsrw,  in  bit  BsUsd  of  Leamrm^ 
tW  koreh  ! m»d  AwJt  ! 4en  P/vriennmg 
C*nx  /oar.  /nar,  khngUsglisg ! 

Again, 

Ui*d  hurre,  hum,  hop  hop  hop ! 

(img'M  fvrl  is  mmtendem 

Ths  preesdstrt  is  rather  tUoKeraui,  aad  ealy  art  by  this  sothor  m 
one  or  two  imrfaana  of  his  BaUsil  metres.  But  it  may  be  doubtod 
whetlwr  such  a boUtfaesd  inoovatioa  on  tbs  tulca  of  Luiguage  be 
out  mure  graceful  than  the  covsrt  artifirrt  to  which  wo  allude,  when 
carried  too  far.  It  is  powiblc  that  Btirgtr,  wIuko  from  toms  cir- 
cumatanoBB  in  bis  Works  we  should  cueaa  to  have  been  familiar  with 
our  I-aagusge,  may  liars  read  StauUiiirtt’t  firgit  i and  in  tkiaouu 
h«  baa  afforded  a vrry  softtatd  bkcueit  of  the  **  tuunce  robUa 
hulitde,**  aud 

Load  rub-Mlub  laberisg  with  frappuag  rip>rap  of  A^tas, 
which  Mtaaiiiger  ridicules  in  hit  $'irgm-JUartyr,  “ 
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PMtrf'  Druidical  Od«  in  Caraclaetu,  ha«  not  evaped  thia  fanlt. 
The  *'  apt  nll»leration’»  nrifiil  aid,**  i«  loo  pnmiinem  iu 
several  Uncs,  but  mon^  particularly  ia  Uie  tullou>in{f, 

I Hpiftj  the  apariUng  of  hU  >pc«r 

' In  the  selection  of  theae  words  he  could  hartlly  have 

carried  his  seal  and  accuracy  so  far  as  to  copy  piirprately 
the  precedent  of  the  Welsh  Rurds,  who  aulWlituted  alli- 
teration for  rhyme  : and  his  iinaifory  cerlaitily  does  not 
require  the  aid  of  quackery  on  this  or  any  other  (rround. 
Force  of  Cxpcrtrnce,  how  ever,  teaches  us,  that  the  elfect  of 
***r^»h«  wordn  on  the  Ima^iitaCioii  dcpemls  not  m>  much  ou  tlieir 
towoids  sound,  as  on  the  habitual  ascK>ciatians  with  wlitcb 
chance,  educution,  or  u>>e  lias  eomicclcd  them.  Thus, 
as  far  as  mere  cmleuee  ami  euphony  arc  concerned,  the 
respectable  patronymics  of  Hayward,  Price,  Stunt,  and 
Mvux,  are  precisely  similar  to  those  of  Howard,  Bnice, 
Blount,  and  Vaux.  HlHiory  has  however,  connected 
deeds  of  knightly  and  heroic  achievement  with  men  who 
chanced  to  bear  die  latter  class  of  nameis  which  conse- 
quently shine  to  an  English  ear  with  undiminished 
dignity  by  tlie  side  of  such  galUnl  triKyltubles  ns  Gon- 
xalcx,*  Wallenstein,  or  Coiuniia.t  Nor  agaiu  can  these 
foreign  names  claim  any  natural  su|ienority  of  sound 
over  “ Barbani,"  *’  Camestres,”  or  “ Raralipton,”  the 
butts  of  KCoffers  at  the  Schools.  The  fact  U,  that  they 
cannot  be  heard  wiUtoul  instaolly  recalling  n host  of 
romantic  recollections  of  the  days  when  Uiey  served  as  a 
spell  to  armies  and  nations. 

The  same  rule  may  be  applied  to  all  words  in  regard 
to  tlieir  fitness  fur  the  uses  of  Poetry.  It  will  in  Uie 
firs-t  place  be  readily  allowed,  that  ArtsUrtle  has  argued 
rightly  in  his  contemptuous  refutation  of  the  hypero-ilic 
Ariphrades.l  as  to  the  propriety  of  such  words  and  collo- 
cations of  words  in  metre,  as  are  unfitted  for  ordinary 
conversation.  We  might  perhaps  add,  that  it  is  as  in- 
consistent to  reject  such  aid  in  a ff»rm  of  diction  pur- 
posely cast  in  a different  form  from  Prose,  as  to  perform 
a part  on  the  Tragic  stage  in  an  onlinary  hat  and  coal. 
Ralrt  a»to  R«t  as  H is  wpially  true  that  numbers  of  words  used 
the  eh©i«w  in  the  mmt  familiar  converse,  are  also  perfectly  Poetical, 
we  will  assign  to  the  best  of  our  jHiwer  the  reasons 
accounting  for  this  obvbus  fact,  as  well  as  a few 
genersl  rules  to  t>e  observed  in  avoiding  the  suggestion 
of  mean  and  |>rosatc  asitociations  ; premising,  that  even 
if  words  are  not  (wwitivtly  (he  medium  through  w hich 
many  persons  think  and  argue  during  their  lives,  tl»cy 
nre  at  least,  when  not  mere  particles  or  lmk.s  of  inron- 
ing,  each  the  index  to  some  point  of  knowledge,  or  im- 
pression of  the  feelings,  and  in  some  instances,  the  key 
to  long  trains  of  tlmught. 

1.  A word  of  very  extensive  and  generic  import, 
when  used  in  its  ticupW  .sense,  and  imidying  nothing  in 
itself  mean,  is  a.s  it  were  the  common  properly  of  prose 
and  verse,  and  con  hardly,  under  any  circumstances, 
be  positively  prosaical.  Thus  “ kill,”§  though  it  is 
used  by  poulterers  and  pig-butcbeni,  creates  no  idea 


• rouot  Frmau  Gooialei  of  Cnifitr,  imiod  only  to  the  CH  in 
bis  dnds  against  the  Moors,  according  to  Spanah  Lrgrads. 

f rw«loiiNed  Prusfiere. 

• **  AT'phmdca.  too,  rWicidva  the  *IVagr<tiani  for  tuiing  svieb  n- 
pnr'thms  in  Fuctij  a.%  uo  <mv  would  uw  in  Prow,  as 

iSfltesd  of  is-  *)s«Urw>.  fce.  Now  it  ia  eiuurijy  because  they  are  «v/ 
MMiMik/y  mnr,  that  such  raisressUins  imjmrt  dignity  to  the  didioiL 
O/  Mm  iMTCsrr  hr  U'mt  igMomnt."  Ari»t  Pw/. 

hntrad,  jeaUvuy, 


iivconsistent  with  Poetry,  though  for  tbe  reason  stated,  Pociiy. 
“slay"  is  somewhat  better,  as  lieiug  equally  |>er«picuoua 
and  less  common.  But  supposing  a character  to  speak 
under  the  iuHueiice  of  iirtenM  pas.sion,  tJie  more  homely 
term  would  be  tlie  must  fitting,  provuled  it  were  not 
actually  mean. 

2.  Ihuse  modified  expressions  which  good  breeding 
renders  necessary  in  Sixiely,  should  tor  that  very  retison 
l*e  rejected  in  Poetry,  ns  lending  to  lower  and  qualify 
its  bold,  decisive  meaning.  Thus  “ plain."  as  applied  to 
person,  is  not  su  Poetical  as  the  plirase  “ hideous,"  which 
may  express  the  sensation  created  by  a monster  or 
demon.  A witch  may  be  Poetically  esHed  uii  “ ugly  old 
womun,"  but  not  a*'  plain  elderly  tcraale."  In  short,  no 
word  should  be  use!  in  serious  j®«Tctry,  which  can  recall 
the  ortlinary  chit-chat  of  the  dra'*ing-room,  or,  still 
worse,  the  pathos  of  newspaj>er  elcKjoence. 

3.  Tor  the  Batne  reason,  all  terms  pv>culiar  to  familiar 
relations  or  occurrences  of  life  should  be  equally  avoided. 

Thus  the  word  “ haiidiMimc"  in  its  primary  meaning,  us 
well  us  its  secondary,  suggests  agreeable  ideas  as  to  the 
liberal  conduct  of  a man  in  busines-s,  or  his  personal 
advantages  in  a ball  room,  but  is  not  on  that  account 
Poetical.  The  tcim  “ beautiful,'*  though  occasionally 
applied  in  Imth  senses,  is  more  proper  for  verse  on 
account  of  its  generality.  Thus  also  all  fertns  relating 
lo  trade,  comnverce,  profession,  or  niechankral  operaiions 
of  tiny  sort,  when  not  very  comprehensive,  must  l>c 
rejected.  The  phrase  used  by  Dr.  Johnson, 

_ ' ■ wham  to  brtJi  of  poia 

Arthritic  tyraaay  coasigaii, 

is  not  redeemed  l>y  its  high  sound  from  associations  with 
the  desk  of  the  |iedan(  and  the  dimecling-room  of  the 
aurgeoB  ; in  fact,  it  seems  just  the  ambitious  attempt 
which  an  ingenious  young  a{>othccary  would  make  to 
celebrate,  like  Lucian,  7’Ac  Triumphto/lke  Gout  in  hia 
most  Mmiirous  manner.  Besides  liie  word  is  unintelli- 
gible, save  to  a Surgeon  or  a Grammarian,  Tbephraae 
in  HamUt,  of 

71i«  fut  weed  that  ratsoo  Z,eth»'t 

reminds  us  involuntarily  of  barges  and  coal-sacks,  on  the 
pcMDl  of  dial  solemn  disclosure  which  die  Royal  Ghost  is 
about  to  make.  The  line  also  occui  ring  in  some  version 
of  Horace,  “done  into  English  by  an  eminent  hand," 
unfortunately  blends  with  the  climax  of  the  image  re- 
presented liy  the  original,  tbe  ideaef  a joint-atool  giving 
way  under  the  hero  of  the  slanxa, 

n<!  uncoacern‘d  could  hrAxIhe  mighty  mtcA. 

But,  perhaps,  these  aj^rent  aUsurdities*  are  only 
occastoneil  by  the  gradual  alteration  of  the  shailes  of 
Language  produced  by  time.  A still  more  unlucky  in- 
staiu'e  is  to  be  fimud  in  a Poem  in  which  the  langnage 
usually  matches  ibe  cimceplioiia.  It  is  obviously  caused 
by  the  author's  ignorance  ol  vernacular  English ; a de^ct, 
liowevcr,  which  ought  to  have  rendered  him  cautioua  aa 
to  the  coinage  of  new  words. 

Aad  as  hu  Ibiemh  fkerv  SMsn’d  to  b«wr 
Tbr  »ifhtmmm'$  tout  appnwcH,  alarhDg  ilann'd. 

And  in  hia  ohl,  dvcwpit,  witbiw'd  hand 
That  pslsy  shiMk,  gra^sng  tbv  yifllwr  earth 
Tn  make  it  sura. 

PoUek'ii  CVsTir  •/  7!nr,  book  lii. 


• The  same  may  W olnem'd  of  the  spiwrent  bonielitww  siid  vul- 
garity of  ihv  tnuuilatiuiu  of  Ueowr  by  llublm  and  ChapsBsa,  both 
men  of  uotioubtrd  taleaL 
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pertoo,  tare  the  most  grosaly  dull  and  i^nonmt, 
is  likely  to  use  any  word  in  serious  Poetry,  approaching 
in  the  slightest  degree  to  what  U styled  a** catch  won]/' 
**  slang  expression,'’  or  **  cant  term/'  But,  in  fact.stich 
words  are  almost  equally  unBt  for  the  most  trivial  de- 
scription of  Comic  Poetry  above  the  level  of  the  balluis 
sung  at  fairs.  It  must  be  borne  in  mind  that  the  Science 
oi*  cant  terms  was  originally  invented  by  cuinnioii  clveats 
and  robbers,  as  a means  of  keeping  their  consnllalioRs 
secret.  At  present,  in  all  its  didcrriit  shapes, it  furnishes 
to  pvntoiis  of  defective  powers  a technical  substitute  iur 
humour  and  knowledge  of  the  world,  which  often  de- 
ceives the  iitexperienced.  When,  however,  its  phrases 
are  tested  by  the  onieal  of  verse,  their  baldness  becomes 
too  conspicuous  to  be  tolerated.  And  il  may  be  ob- 
served, that  the  most  humorous  Poems*  of  our  present 
day  arc  couched  in  the  purest  Enj^isb,  adapted  to  give 
greater  pungency  to  the  allusions  by  its  terso  gravity. 

4.  The  employment  of  words  of  studied  atmplidly, 
and  of  such  as  are  far-fetched  and  high-sounding  in  pro- 
portion to  Uie  sense,  are  faults  equally  to  be  deprecated. 
Whether  a.s  regarils  the  arrangement  of  his  jieriods,  or 
the  choice  of  his  phrases  the  Poet  who  aspires  to  carry 
liis  readers  along  with  him  ouglit.  at  least,  to  appear  (o 
be  thinking  ofhis  subject,  and  iini  of  himself.  Any  thing 
bearing  the  semblance  of  alfeclalion  destroys  the  im> 
itression  4>t'  truth,  vigour,  and  earnestness,  whicli  should 
be  pmduceti  by  the  fervour  of  composition.  Mure  par- 
ticularly ill'tiroed  and  otTensive  are  words  of  the  kind  to 
which  we  allude,  when  put  into  tbo  uioullis  of  imaginary 
H|>eakeni,  and  theretore  profeaiiig  to  be  an  imitation  of 
something  actually  uttered  by  another. 

Tlv  the  /lrt’»hott*r  of  ruin,  *11  dr««itfuUy  OnTCO, 

Krofn  hr*  eyry,  that  timeoM  the (fukoesaof  lieaveu. 

Ijociitf*  H’ttminy. 

Now  Cassandra,  amid  her  wildest  ravings  in  the  ylgrr- 
pifmno/t  of  .rEschylns,  does  not  abuse  the  privilege  of 
seconti  ttiglH  in  order  to  coin  new  language,  hut  contents 
herself  with  dark  allegorical  allusions,  and  such  .strong 
verbal  metaphors,  as  give  force  and  dignity  to  her  pm- 
pltecies.  When  indeed  a metaphor  can  be  conveyed  in 
one  strong  word,  which  instantaneously  suggests  the 
four  terms  of  Uie  comparison,  aa  a **cleaving^’  eurae,  an 
*‘eutiiig”  sore,  this  concentration  of  meaning  has  a 
highly  Poetical  effect, 

A similar  concentration  of  meaning  is  ofForded  by 
words,  which  suggest  certain  trains  of  thought  con> 
nected  with  National  prepossessions,  early  frarliatitieft, 
or  aiich  accidents  as  have  become  by  habit  a )>art  of  the 
reader’s  nature.  It  may  be  truly  said,  indeed,  that 
most  words  convey  by  asaociation  more  than  the  idea 
which  they  simply  express,  and  that  many  in  the  com- 
monest use  suggest  the  complicated  relations  between 
two  or  more  persons  or  things.  But  the  terms  of  which 
we  are  speaking  stand  as  a sort  of  Historical  indices  of 
many  circumstances  which  nothing  less  than  a long 
narrative  can  clearly  describe ; and  arc  untranslatable 
from  the  Language  in  which  they  were  couched,  as  well 
as  unintelligible  to  those  who  have  acf|uired  only  the 
verbal  mastery  of  it.  Thus,  with  the  Romans,  the 
words  pairii  laret,  prisca  Jidta,  and  p-avUat,  suggested 
certain  hereditary  things  and  qualiliea  consecrated  by 
a thousand  glorious  recollections  of  the  virtuous  days  of 

* A better  instance  caonut  be  quoted  in  a niinnr  way,  than  the 
jnt  tfftpnt  eatitlcd  The  Uall-rwm  Betif,  attributed^  «e  believe^ 

lu  Mr.  I'raed. 


the  Commonwealth.  In  the  mouth  of  the  meanest  citi-  Poetry, 
tens  they  were  pronounceii  with  the  consciousness  that 
he  was  a Countryman  of  Cincinnatua,  and  an  inheritor 
of  the  Imlitulcs  of  Xuma  Pompilius.  Thus,  also,  in  our 
own  Language,  the  tcrm.s  of  ••  Knight,  Sultan,  and  Mu- 
sulmnii,*’  are  less  Poetical  than  their  syiionymes  of 
Paladin,  Soldan,  and  Payuim,  intumneh  us  the  latter 
words  suggest  the  relutiuii  in  which  these  personagea 
were  placed,  at  a period  from  which  we  date  the  origin 
of  our  National  Chivalry. 

Me  have  already  remarked  on  the  effeet  of  well-UKaof 
chosen  proper  names  in  this  ptnnt  of  view,  as  distinct  pn>t«r 
from  any  udvaniages  wliicli  they  may  derive  from  *‘**“«»' 
euphony.  The  names  of  places  marked  by  any  gratKl 
Historical!  event,  bring  to  the  recollection  at  a glance,  the 
separate  actions  of  a uumber  of  distinguished  jierBons, 
while  the  name  of  a great  man  similarly  suggests  the 
history  of  his  individual  deeds.  The  same  pregnant 
imiH>rt  may  sometimes  l>e  conveyed  in  a mere  epilheL 
It  h&v  been  remarked  by  tmveliera  in  Norway,  that  tha 
phrase  GamiU  Norge*  seems  to  awaken  in  the  nativ*es 
a degrc*«  of  warmth  and  veneratiou,  which  a sinmger, 
however  jvnrtul  to  his  own  Country,  can  hardly  com- 
prehend : that  when  pronounced  at  their  cottvivjal  meet- 
ings, it  seems  to  emb4Kly  the  csaciicc  of  all  which  tiiey 
love  and  prize.  The  reusun  should  seem  to  be  this, 

Uiat  the  national  pride  of  a Norwegian  is  exclusively 
connected  with  the  Ancient  History  uf  his  Country,  as  the 
Temple  of  Uie  Northern  jMyiholugy,  and  the  hive  from 
which  issued  the  most  prittcely  and  unconquerablo 
T^bes  of  modem  Europe.  Feeliug  that  his  native  qua- 
lities are  sUll  iindeba.sed  by  slavery  or  luxury,  and  con- 
scious that  the  name  of  hi.s  Country  is  a blank  in 
.Moilern  History,  he  delights  to  contemplate  it  in  a rela- 
tion identifying  himself  as  the  C'outitrymsn  of  Rollo, 
and  the  kinsinau  of  Tuncred  and  Guiscard. 

Thu  effect  of  a mere  selection  of  well-known  chival- 
rous naineii,  may  be  remarked  in  the  foilowitig  passage 
from  Sir  Walter  Scuu’s  Lord  of  the  Idt»  : 

Slrani;  Kgrenvunt  for  sir  must  |iCa»'p» 

Beaut-iumjt  ttia  vUorKi<i»p, 

AiMl  U<iutaguc  mu«t  quit  hiii 
An4  »iiik«  thy  fatcbwn,  Uilil  Ih*  Ven  t 
*Hm  btiiwa  of  BvrlwWy  r*l)  (**1, 

Ani  ntUiit  tVtnbruke'*  bogte-hhut 
U*ih  lost  its  lively  ton* ; 

Sinks,  .4rgrntuM,  thy  nalilr.i*tird, 

And  Pvrey's  ahuut  was  fualer  hrard, 

“ My  merry  men,  fight  an  1” 

Thus,  also,  Horace  has  called  up  a train  of  agreeable 
and  varied  classical  images  by  the  mere  enumeration  of 
names  of  places  distinguislied  by  Historical  or  Mylholo 
gtcal  fame : 

iMudaiim/  atii  e/mram  amt  hiitftemeHf 

Aut  Kphetmm,  kimariMve  Coriniki 
Mirnuf,  vri  cW  Df/j^hat 

/mmgmet,  mat  Thrnata  Temffr. 

Samt  f •ribtfi  wittrio  opa*  r*i  tmlaeitr  Palladu  arcem 

Carmitf  perprtaa  cttrhraret  et 

I'lvitfar  drtrrpttr /faajt  prap«nert  a/iriui. 

Ptanma*,  im  jfanttmU  kottttrem 

Aptam  dteU  rym*  Aryo§,  ditnyae  Mpeenat. 

Ate  nee  tam  palteme  Lacetttmnm, 

See  lam  Lariit^  pernuul  rain^#  apiat*, 
ijaam  tfoMHr,  3(e.  4*^ 

111  the  due  selection  and  use  of  this  class  of  words, 
uothing  more  is  required  than  a certain  degree  of  good 


* OW  Norw*y. 


Di;,  *ized  by  GoogU 


684 


P O E T R V, 


pKtry.  t&ste  and  judjrrtwni,  nor  can  l{ir)r  be  considered  in  any 
higrher  point  of  vicir  than  ns  mere  condimrnU  to  the 
solid  subject-matter  of  Poetry.  In  Oratory,  their  un- 
restricted employment  is  still  more  obviously  ofien&ive. 
The  allusions  which  tlwy  convey  may  aptly  wind  up  a 
peroration  for  which  tlie  hearer's  mind  is  prepared  by 
Drfpimenl.  but  become  mere  catchwords  when  subati- 
tutcil  for  thit  argument. 

Whether  It  should  seem  a prevailing  belief,  that  in  Naiiotial 
thfre  be  Poetry,  as  well  as  in  National  proKprrity,  there  is  a cer- 
)whmla  of  t,in  fited  perii^l  of  progress  and  decline,  a culminating 
point  as  it  were,  up  to  which,  as  in  the  Atigustan  Age 
in  N>4ioi^  of  Rome,  the  Art  of  Song  it  gradually  imiwoved  and 
Poctij.  developed,  and  beyond  which  no  etforts  of  individual 
genius  can  rescue  it  from  degradation. 

This  opinion  we  conceive  to  be  greatly  founded  on 
accident  and  association  of  idea.s.  As  long  at  a Lan- 
guage is  spoken  in  its  original  purity  among  a people 
whose  moral  character  is  not  briilaliacrl  by  oppression, 
or  corriipled  by  luxury,  so  long  a fair  field  lies  open  to 
Poetry  and  Literature  in  general.  Meautime  llie  coin- 
cidence of  two  or  three  remarkable  men  may  lend  a 
reputation  to  a particular  period  of  time,  which  is  re> 
fleeted  on  those  smaller  competitors  in  the  tanur  depart- 
ment, whom  their  example  may  have  drawn  forth,  os 
well  a.s  on  tlnise  of  anterior  dale,  on  whose  efiorts  they 
have  improved,  'fhe  external  circumstances  most  likely 
to  }iroduce  as  well  as  to  illustrate  such  an  era  of  Litera- 
ture, should  seem  to  consist  in  some  great  and  favour- 
able political  change  of  affairs,  from  the  excitation  of 
which  the  public  mind  is  l>cgimiing  to  subside,  or  from 
some  gradual  pnigress  of  imptirtanl  events,  which  may 
Btimulate  without  utterly  absorbing  iu  attention.  A state 
of  uninlcmipled  war,  or  of  protound  prospenly,  arc 
equally  unfavourable  to  the  developement  of  imaginative 
genius ; the  latter  perhaps  in  the  higher  degree  of  the 
two.  Refinement,  when  arrived  at  its  height,  is  apt  to 
engender  a sickly  and  self-indulgent  spirit  tending  to 
smother  those  nobler  passions  which  form  the  material 
of  true  Poetry.  The  arts  of  conveniation  and  policy, 
whose  tendency  it  ts  to  teach  Language  as  mudi  to  con- 
ceal, as  to  express,  the  real  thoughts  of  Man,  pervert 
that  I^anguage  from  the  character  of  truth  and  nature 
which  it  originally  bore ; and  by  engrafiing  it  with  fo- 
reign or  artificial  phrases,  render  it  incurably  proaaic. 
At  the  same  time  many  small  POets  arise,  whose  tem- 
porary repulatian,  obtained  by  conformity  to  the  fashion 
of  the  day,  either  damps  original  geniut,  or  tempts  it 
into  the  b^len  track.  Such  are  the  causes  which  appear 
to  us  as  influencing  the  decline  of  National  Poetry,  when 
a Country  has  reached  its  xenith  of  luxury  and  pros- 
perity, previoasly  to  which,  iti  fluctuations  seem  greatly 
to  depend  on  accident. 

It  ts  maintaiaed  by  aomei  that  Iba  progress  and  dif- 


fusion of  Knowrledge  has  in  Itself  a tendency  to  destroy  Foefry. 
all  food  for  the  Imagination,  by  correcting  the  errors  of 
Fable  oudTrarJition;  that  the  wonders  of  Fingal'sCave,  «»f 
when  explained  by  the  theory  of  basaltic  fusion,  arwl  the 
legends  of  Foirics  and  Enchanters,  when  disproved  by 
the  ligitl  of  Reason,  lose  Uie  dignity  which  attaches  to  fh«  Faacy. 
ignotum  pro  «n/r<ytco,  and  act  as  inwerlesaly  on  the 
Fancy  as  a phantasmagoria  exhibited  at  noon-day.  We 
rather  conceive,  on  the  contrary,  that  in  proportion  aw 
such  matters  have  lost  their  hold  on  the  serious  Belief  of 
mankind,  they  have  gained  it  over  the  Imagination. 

When  they  really  were  part  and  parcel  of  populor  cre- 
dence, they  probably  excited  too  vital  an  interest  to  be 
treatcfl  otherwise  than  a.s  subjects  of  grave  discussion, 
as  would  in  tlie  present  day  be  the  case  with  any  newly- 
discovered  phenomena  in  Australia  or  the  North  Sea. 

Now,  however,  they  are  mellowed  down  by  time,  like  old 
wine,  to  a stale  mure  conducive  to  enjoyment  than  when 
they  retained  their  first  crude  strength  and  body.  The 
playful  interest  with  which  a modern  reader  surrenders 
himself  (as  when  perusing  the  Bridal  of  TrUrmaifi)  to 
delusions  which  afier  all  do  not  exceed  the  privileged 
bouiKls  of  fiction,  is  directe<l.  not  only  to  such  delusions 
ill  themselves,  hut  also  to  the  impreseioos  produced  on 
those  to  whose  busine.ss  and  bosoms  they  came  home. 

With  a feeling  allied  to  that  with  which  he  recalls  tlie 
reooliections  of  bis  own  infancy,  he  thus  appears  to  com- 
mune with  the  Spirits  of  his  ancestors  in  some  pleasant 
land  of  dreams;  considering  their  traditions  less  as  the 
History  of  fiicts  than  as  the  History  of  the  minds  of  those 
who  believed  them  as  such. 

From  similar  reasons,  events  of  any  great  maguilude  Ofersiwn 
beco.ne  by  a natural  process  more  adopted  to  the  pur-  ff  Timo 
pose  of  Poetry  when  tlie  strong  iiUere.Ht  which  they 
occasion  has  subsided,  'fhe  extraordinary  and  rapid 
politknl  changes,  for  instance,  which  many  of  the  pre-  ^ 
sent  generation  have  beheld  for  the  last  forty  years,  still 
present  themselves  to  the  mind’s  eye  in  detached  masses, 
foreshortened  as  it  were  by  their  nearncse,  ond  tinged  with 
the  local  colouring  of  our  passions  and  prejudices. 

Many  centuries  hence,  when  only  the  leading  features 
remain,  sofiened  down  by  the  mist  of  time,  their  mag- 
nitude and  relative  proportions,  as  conqiared  with  His- 
tory in  general,  will  assume  a clearer  and  more  intelli- 
gible outline,  belter  adapted  to  the  workings  of  the 
Imagination,  os  a mountain  of  predominant  height  is 
beheld  to  the  greatest  advantage  at  a considerable  dis- 
tance. Thus  it  IS  that  Time,  which  ripens  by  slow 
degrees  the  secret  stores  of  the  Earth  into  precious  metals, 
continues  also  to  prepore  new  matter  fur  the  Poetical 
efflirts  of  future  Ages,  confuting  the  doctrine  that  in  Ima 
gination,  a.s  in  matter  of  fact,  **  there  ts  aotbing  new 
umier  the  lun.'* 
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Thk  art  of  combining  sounds  agreeable  to  the  ear  uis 
among  the  earliest  of  the  Sciences  ; with  the  Ancients 
the  term  had  a much  more  exten^iive  signification  than 
it  now  curries  with  us.  Under  the  term  Music  were 
cumprehclidi'd  not  only  tliat  Science  to  which  it  is  at 
present  conRiieih  and  also  the  accomplishments  of  Dan> 
cing«  and  of  Acting,  hut  even  Puetry  and  the  whole  circle 
of  Sciences.  According  to  Ilesychtus,  the  Athenians 
understood  the  term  in  this  latter  sense,  and  a mcKlern 
Miiaician  would  have  us  believe  thut  in  Music  is  to  be 
discovered  the  governing  principle  of  all  the  pn^rtiona, 
not  less  than  the  fiuinduiion  itself  of  all  the  Sciences. 

Itsorigin.  Ofigiii  of  Music  must  from  its  nature  have  been 

remote:  this,  however,  is  not  the  place  for  eKuniining 
the  claims  of  Mercury  to  the  invention  o(  the  lyre ; nor 
whether  the  Greeks  were  indebted  to  Cadmus,  when  he 
eloped  from  PhaMticia  with  Hermione,  or  Marmouia, 
which  would  fabulously  establish  the  kiHiwledge  of  it  in 
tliat  Country;  nor  wlielher  Ainphion,  us  Plutarch  states, 
was  the  persim  to  whom  they  were  ohligetl  lor  its  in* 
ventiem.  Neither  is  it  of  consequeiKC  here  to  inquire 
into  the  claims  on  that  head  of  Apollo,  Chiron,  DcuiO' 
docus,  Hermes,  Oqdteus,  and  olhers ; nor  even  that  of 
Tamiris,  the  reputed  inventor  of  Instrumental  Music. 
These,  or  tlie  greater  part  of  them,  precedet!  Ilonicr. 
Olher.s,  such  as  Lasiis.  Melnippides,  Philoacnus,  Timo- 
theus,  Pliryneus,  Eptgonius,  Lvsajider,  Siiuiniciis,  and 
Diodorus,  have  the  reputation  of  having  bn>uglit  it  to  a 
considerable  degree  of  perfetdion.  It  may  almost  be 
assumed  that  Vocal  Music  preceded  thatorinstruments, 
and  it  is  most  probuidc  that  the  natuntl  elevations  or 
depressions  of  U>e  human  voice  iu  expreiiising  the  differ- 
ent passions  of  the  mind,  as  well  as  tfte  attention  which 
would  be  naturally  directed  to  the  modulated  song  of 
the  bird  creation,  w ould  indicate  the  facility  of  so  regu' 
laling  the  human  voice  as  to  suggest  the  elements  of 
Mel<^y.  A portion  of  the  song  of  the  blackbini  consists 
of  true  diutoulc  intervals,  and  may  be  thus  expressed : 
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The  note  of  the  cuckoo  (s  well  known  to  be 


Cu  « c«  Cu  • cu  Cu  • cu. 


Progms. 


A love  of  protracted  and  inflected  sound  differing  from 
that  of  Speech  is  implanted  in  mankind  throughout  the 
Globe.  Hence  the  progression  would  accin  likely  to 
the  Music  of  wind  instruments,  which  Lucretius  has 
beautifully  described  in  the  following  lines : 


L 


At  iigmida*  oriuM  tweri  imitorier  «r« 

Amii  fmU  wtUiy  fimn  tevia  cannitn  ecMm 
CwwWr^rorr  Hvmmet  anreit^ue  juvmm 

Et  Zfp^fri  MtKi  pfT  eoJamormm  iA*/«  primtnm 
AgrttXrit  docmirt  nira«  u>Jtar«  eiatiin. 

Lib.v.  ^ 1378. 


VOL.  V. 


Tlic  next  step  in  the  progress  of  tlic  Science  would 
he  to  Musical  sounds  pranced  by  the  aid  of  stnngs: 
this,  Vitruvius,  in  his  Treatise  on  Architecture,  1ms  called 
to  his  aid  even  for  the  piinxiae  of  a<^cer(aining  the 
proper  tenshm  of  the  ropes  used  in  the  catapuUte  and 
balistfc.  Instruments  of  pcrcus.-vion,  such  ts  drums  and 
some  other  military  instruments,  would  find  their  tyq>e 
in  numberless  hollow  ami  even  solid  sonorous  bodies  in 
Nature  which  emit  sounds,  and  those  frequently  far  from 
disagreeable,  on  being  struck  by  another  solid  body. 

Could  we  implicitly  rely  on  the  statements  of  the 
early  writers,  either  the  Music  of  the  present  Age  ha.s 
degcnerateil  in  an  iinmeasumhlc  degree,  or  the  .•icnseB 
Btul  pas.sions  of  Man  have  altogether  changed.  Aristotle, 
who  Bppe.'irs  to  have  written  mainly  with  the  view  of 
combating  the  doctrines  of  Plato,  nevertheless  agreea 
entirely  with  him  in  respect  of  the  itifluence  of  Music 
on  mankind.  Polybius  tells  us  that  tlie  Arcadians,  who 
inhabited  a cold  and  inhospitable  Co<intry,  could  only  be 
civilized  through  the  medium  of  Music ; and  further,  that 
the  inhabitants  of  Cynetua,  who  neglecteil  tlic  culliYalloii 
of  that  Science,  surpusserl  in  cruelty  all  the  rest  of  the 
Greeks.  Aihemcus  assures  us  that  the  promulgation  of 
laws  both  human  ami  divine,  the  kmmlcdge  of  all  that 
related  to  the  Gods,  to  heroes,  and  to  the  deeds  of  illus- 
trious men  w ere  written  in  verve,  and  publicly  sung  with 
an  accompaniment  of  instruments  ; a practice  of  which, 
os  we  learn  from  the  Kcripturea,  was  cuiirurmabre  to  that 
of  the  Israelites  from  the  earliest  period  of  their  History. 
Sensibly,  however,  as  even  to  this  day  some  are  nflVet^ 
by  the  powers  of  the  Scieiu^,  the  time  seems  {Kissed 
when  a Tiinotheus  could  excite  the  {lassiona  of  another 
Alexamler  by  employing  (he  Phrygian,  and  allay  Otem 
by  the  use  of  (he  Lydian  mode.  It  cannot,  indeed,  be 
denied  (hat  the  national  Music  of  cveiy  Country  has  a 
direct  influence  on  the  passions  of  its  iuhabitaiiU ; than 
which  a stronger  instance  cannot  be  adduced  than  that 
it  was  forbidden,  under  penalty  of  death,  among  the 
Swiss  mercenaries  employed  on  foreign  service,  to 
sing  or  play  the  celebrated  Rattti  VaeJns,  because 
of  llie  melancholy  it  always  produced,  a circumstance 
which  must  be  familiar  to  our  Musical  readers.  Nor 
are  other  Countries  without  thou  inelmlirs  which  are 
capable  of  raising  and  depressing  the  spirit  of  their 
inhabitants.  *'  What,”  says  Burney,  '*  the  ancient  Music 
really  was  it  is  not  easy  lo  delcrmiiic,  and  the  whole  is 
now  become  uiatlcr  of  faith ; but  of  this  we  are  certain  ; 
that  it  was  something  with  which  mankind  was  extremely 
delighted;  fur  not  only  (lie  Poets,  but  the  HisUrians 
and  Philosophers  of  the  best  Ages  of  Greece  and  Home 
are  as  difiuse  in  its  prai&cs,  as  of  (hose  Arts  coocerning 
which  sufRcient  remains  are  come  down  to  us  lo  evince 
the  truth  of  their  panegv'rics.*' 


Htuae. 
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Egyptian  Mtinc. 

However  rude  and  artless  the  flrst  attempu  in  Music 
must  have  been,  andliuleos  was  the  probability  of  its  hav- 
ing been  perl^ted  by  the  first  cultivators,  yet  we  are  told 
by  the  ancient  Poets  and  Historians  that  by  (hem  its  mirv 
At 
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Miwic.  I'utouK  powers  were  most  suecessrulljr  eiercisetl,  though 
Euyi^ua.  it  i,  on  easy  matter  to  determliie  who  they  migrht 
have  been.  Herodotus,  in  hU  EuUrpe,  sjieabs  of  Uic 
E^ryptians  and  Phrygnons  in  retraol  to  their  respective 
antiquity:  but  neither  coocerniiig:  the  Phrygians,  nor 
the  Phccnician*.  undoubtedly  a most  ancient  race,  can 
more  than  ctmjecturc  be  now  ofTcred  ; wc  shall  proceed 
therefore  at  once  to  a succinct  account  of  tlie  ^iusic  of 
the  Rgypthtns,  whose  monurrK'nts  still  present  to  the 
traveller  indisputable  proofs  of  their  Religion  and  Arts. 
It  would  be  vain  to  attempt  its  History  from  a higher 
source. 

Though  Diodorus  SIcuIiib  has  asserted  that  Music 
was  prohihilcd  by  the  EgvptianB,  ns  no!  only  useless 
but  even  noxious  from  Its  tendency  to  mahe  Man  eflTc- 
minate,  we  must  oppose  to  his  assertion  the  account 
of  Plato,  who  travelled  in  Egypt  in  order  to  become 
acquaiitteil  with  its  Arts  and  Sciences.  It  la,  moreover, 
^ observable  that  Herodotus,  also  a tr.aveller  in  Egypt 

more  than  three  hundred  years  before  Diodorus,  saya, 
that  it  was  used  In  their  festivals  and  Religious  ceremo- 
nies. DtcKlorus,  indeed,  contradicts  himself,  inasmuch  as 
he  tells  us  that  Music  and  the  Musical  instruments  were 
the  inventions  of  the  Egyptian  Deities,  Osiris,  I«s,  Orus, 
and  Hermes,  ami  that  all  the  great  Poets  and  Miisi- 
I cians  of  Greece  visited  that  Country  to  improve  them- 

selves in  the  .Arts.  Strabo  says,  that  the  Egyptian 
children  were  taught  letters,  the  songs  appoinlrel  by 
the  law,  and  a species  of  Music  directed  by  the  Govern- 
ment exclusive  all  others.  It  should  not  be  foigot- 
ten  also  that  the  Cireeks,  wIk»  hail  a propensity  to  claim 
the  merit  of  every  imporlunt  invention,  confess  that  the 
greater  part  of  their  .Musicid  instnimeiils  were  of  Egy  p- 
tian origin.  Such  are  the  triangular  lyre,  the  inonauioa, 
or  single  flute,  the  cyinbat,  or  drum,  and  the  aistrmn, 
an  instrument  almost  uuiversally  found  on  tlic  monu- 
ments of  the  Egyptians.  Every  person  acquainted  with 
History  will  remember  that  among  the  Egyptians  all 
professions  were  hereditary.  The  same  practice  existed 
with  the  Hebrews;  and  we  are  told  by  Ilcmdotus, 
that  the  Lacedienioihans,  who  were  by  origin  Dorians, 
TO  far  pursued  tbe  system  of  their  progenitors,  that  Llirir 
Musicians  were  all  of  one  family,  and  that  their  Priests, 
like  those  of  Egy  pt,  were  initiate*!  in  Phy.sic,  Music,  and 
Religion. 

On  the  well-known  GngUa  Rotia,  at  Rome,  which 
was  placed  by  Augustus  in  the  ('atnpns  Martina,  alter 
he  had  reducetl  Egypt  to  a Roman  Province,  among 
H other  Hicrt^lyphics  is  to  be  seen  a Musical  inslrutnent 


of  two  strings,  having  a neck  very  similar  to  the  eala- 
•cionc,  still  in  nae  in  the  Kingdom  of  Naples.  This 
species  of  instrument,  therefore,  must  be  considered  of 
very  high  antiquity,  and  it  U to  be  observed,  that  being 
furnished  with  a neck  it  was  capable  of  producing  many 
notes  ; inasmuch  os  if  its  strings  were  tuned  in  fourths, 
we  have  a scries  of  sounds  termed  a heptachord  by  the 
Ancients.  like  tboae  of  the  calascione.  they  were 
tun^  in  6(lhs,  we  have  an  octave,  or  two  disjunct  telra- 
chofds,  a power  which,  from  all  the  reroaius  of  Greek 


sculpture,  does  not  appear  to  have  exisle*!  till  a compa-  Music, 
ratively  late  perkul ; indeed,  Montrancoii,  who  examined  Rgyi***«*» 
the  representations  of  nearly  five  hundred  ancient,  lyres, 
harps,  and  citharee,  as-serts  that  he  had  not  found  any  in 
which  a contrivance  was  apparent  fur  shortening  strings 
by  a neck  and  finger  bonn!  during  tlje  time  of  the  per- 
fiirmance.  It  ap|>ears,  therefore,  that  the  mode  of  ex- 
tending a scale  and  of  producing  many  sounds  from  few 
strings  hv  the  simplest  means,  was  known  to  the  Egyp- 
tians. ft  would  cxceeti  our  limits  to  attempt  fixing  a 
date  fur  the  instrument  thus  alluded  ta  'Die  Hteralnre 
of  Egypt  may  even  at  this  late  period  receive  elucidation 
from  the  extraordinary  and  brilliant  efforts  of  a Cham- 
pollioii.  We  shall  here  merely  ohsen'e,  that  though 
more  remote  periods  have  been  generally  a.ssigned  to 
the  monuments  of  the  Egyptians  than  modern  travellers 
and  antiquaries  have  proved  were  due  to  them,  yet  the 
specimen  in  question  is  of  sufficiently  early  date  to  afford 
ample  room  for  speculation. 

One  of  the  secondary  Gods  of  Egypt,  who  received  Thclyis. 
divine  honours  for  his  cxtraoidinary  talent,  was  the 
Mercury  surnamed  Trismegistus  : to  him  Is  attributed 
the  formation  of  a regular  Language,  and  m.xny  other 
matters  important  to  mankind.  Apollodnnia  attributes 
to  him  the  invention  of  the  lyre,  llie  tale  appears  aud 
doubtless  is  a pleasant  fable;  Mercury,  as  he  walked 
along  the  banks  of  the  Nile,  offer  an  inundation, 
which  had  deposited  a great  number  of  dead  aiiimtils 
on  its  banks,  struck  his  foot  against  the  shell  of  a tor- 
toise, whose  cartilages  by  desiccation  had  become  sono- 
rous.  the  points  of  their  original  insertion  in  the  »hcll 
remaining  still  fixed.  This  is  said  to  have  suggested 
the  earliest  idea  of  the  lyre,  which  undoubtedly  was  first 
constructed  In  the  form  of  a tortoise.  To  the  first  in- 
strument of  this  sort  three  strings  appear  to  have  been 
given.  The  ancient  writers  on  Music  have  snp|K>sed 
that  the  three  sounds  of  these  strings  were  E,  F,  and  G, 
but  Boethius  makes  the  number  of  strings  four,  and 
says  Uiey  were  tuned  thus,  E,  A,  B,  t;  though  this  mode 
of  tuning  ts  generally  snppo!>ed  to  have  been  the  inven- 
tion of  PylhngtmiK,  and  at  all  events  appears  to  have 
been  introducetl  into  Greece  by  that  Philoropher. 

To  the  dichonl  and  trichord,  which  may  be  satisfac- Tb*  flute, 
torily  traced  from  Egypt,  a claim  is  made  by  many  for 
the  addition  of  the  monaulos,  nr  single  flute,  which  was 
crooked,  and  liore  the  Egyptian  name  of  photinx.  In 
form  resembling  a bull’s  horn,  it  is  seen  in  numl)crless 
remains  of  ancient  sculpture.  Apuleius,  in  speaking  of 
the  mysteries  of  Isis,  describes  the  crooked  flute  as  held 
by  the  performer  with  the  crook  turned  towards  his 
right  ear.  That  the  Egyptians  possessed  Uic  use  of 
many  instrtiments,  other  than  those  above  recited,  is 
dear  from  the  original  representations  of  them  that  have 
reached  us,  and  particularly  from  those  found  on  the 
wolU  of  the  celebrated  tomb  of  Osymandyns  at  Thebes, 
whose  stupendous  remains  have  l^en  described  as  ex- 
ceeding more  than  half  a mile  in  length.  This  sepul- 
chre has  been  assigned  to  a period  full  (wo  (housaud 
years  before  Christ. 

But  the  most  convincing  proofs  of  the  progress  »nd  The  karjx 
successful  cultivation  of  Music  anxmg  the  E^ptiaiis 
are  to  be  found  in  the  sepulchres  of  the  Kings  of  'I'licbes, 
in  which  we  find  four  varieties  of  the  harp,  the  smallcf*! 
with  four  strings,  and  the  largest  wHh  thirty*e|ght 
strings,  according  to  (hs  representations  by  Denon.  T^e 
action  of  the  figures  playing  on  two  of  these  harps 
indicate  very  considerable  execution  on  (be  instruments ; 
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•nd  if  Iht  fipircs  moreoter  be  uted  at  a scale  by  whicb 
tlie  hwlrumenU  may  be  measured,  it  would  ap|>ear 
that  ihev  were  superior  in  site  to  thorn  used  in  the 
piTwrnI  day.  Among  llte  rcprescnlatioiu  in  these  re- 
mains we  also  find  an  inslrument  veiy*  similar  to  the 
Spanish  guitar,  except  Umt  the  neck  is  lunger.  Dr. 
Rurney  has  ventured  some  conjei-lurcs  on  the  tuning 
this  harp,  on  the  authority  of  representations  furnished 
him  by  the  cekbmled  Bruce,  but  ou  these  no  rrliance 
can  be  placed.  Bruce  gives  but  thirteen  strings  to  the 
aamc  Itarp  on  which  Dvnon  has  bestowed  no  less  than 
twenty-seven.  And  the  form  of  the  frame  in  the  drawing 
by  the  former  bean  so  small  an  appearance  of  K|nptiaii 
worLiiianship.  that  wre  must  rather  rely  on  the  informa- 
tion and  drawing  of  the  French  traveller. 

The  Arts  whose  origin  and  perfection  are  to  be 
found  in  this  nation  at  a very  early  period,  doubtless 
flourished  whilst  it  was  free,  or  at  least  under  its 
own  Kinipi.  Rut  aAcr  Psanunenitus,  the  last  of  them, 
who  was  conquered  by  Cambvses  years  before 

Christ,  it  was  subjected  to  a foreign  yoke.  Its  Arts  and 
Sciences  then  disappeared,  or  rather  seemed  not  exclu- 
sively to  belong  to  it.  However  much  tlte  l^olemies  may 
hove  appeared  to  patroni7.e  them,  and  csjicciully  Music, 
yet  under  their  sway,  the  Arts  were  those  of  Circcce,  from 
which  Country  their  professors  were  imported.  Umlcr 
these  Sovereigns,  who  invited  artists  and  learned  men 
from  all  quarters  to  the  City  of  Alexandria,  Music  was 
doubtless  much  esteemed  and  cultirmted.  Athensus,  in 
his  descriiitioo  of  a feast  of  Bacchus,  celebrated  by  Pto- 
lemy Phliadelphus,  describes  the  band  as  consisting  of 
(lis  hundred  Musicisus,  among  whom  were  three  hun- 
dred performers  on  the  lyre.  The  seventh  I*iolemy 
having  put  to  death  a great  number  of  Uie  inhabitants 
of  Alexandria,  and  banished  such  others  os  were  at- 
tadicd  to  his  brother,  wliosc  crown  he  had  usurped, 
filled  his  domiuiotis  with  Grammarians,  Philtwuphers. 
Oeume'.ricians,  IMiystcians,  Painters,  Musidaiis.  ami 
others  of  that  clasa,  so  that  the  Arts  again  flourished 
in  Rgvpt ; and  so  great,  according  to  Alhenmus,  was  ut 
that  period  the  taste  for  Music  among  its  people  that 
there  was  scarcely  even  a labourer  in  the  vicinitv  of 
Alexandria  who  was  not  master  of  the  lyre  and  the  Ilutr. 

l*be  father  of  Cleopatra,  who  was  the  last  of  the 
Ptolemies,  took  the  title  of  Auletes,  or  flute-player,  from 
his  |>assion  for  that  instrument  lie  thought  so  much 
of  his  talent  on  it  that  he  established  Musical  competi- 
tions in  his  Palace,  and  disputed  the  palm  with  the 
greatest  Musicians  of  the  Age.  Such  was  tlte  state  of 
Music  in  Cg)'pt  up  to  the  ruin  of  Cleopatra’s  fortunes, 
an  event  wltich  at  once  terminated  the  Empire  of  the 
Egyptians  and  their  History. 

Htbrfw  Mtuic, 

Rurney  observes  with  much  trutli,  that  notwithstand- 
ing the  great  labours  of  the  early  Fathers  of  the  Church, 
notwithstanding  the  learning  aixl  diligence  of  number- 
less translators  of  and  ciunm^latora  on  the  Holy  Scrip* 
lures,  little  can  be  gleaned  for  a History  of  Jewisli 
Music  save  what  is  found  in  the  Scriptures  themselves. 
The  great  antiquity  of  tlw  Ifebrews,  and  the  little  com- 
municnlion  which  they  had  with  other  nations,  reodeni 
it  next  to  impossible  to  expect  any  illualralion  of  it  from 
contemporary  foreign  writers. 

The  translators  ^ the  Bible  have  been  very  confused 
with  respect  to  the  Musical  Instruments  of  the  Jews, 
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for  in  about  twenty  limes  in  which  occtini  in  the 
Helwew  Bible,  it  is  as  oAen  translated  /}m6rrfas  tabrri,  a 
matter  not  a little  perplexing ; so  again  the  word  Sao,  w liich  '-'■"V* 
Ilarrocr.  from  its  signifying  a vesael  made  of  a goat- 
skin, conjectures  to  have  bMti  a species  of  bagpi|)«,  is 
by  our  Irniislators  rendered  by  the  word  vioi  in  Itaiah, 
ch.  V.  ver.  U,  and  in  four  other  places,  whilst  its 
common  trauslatimi  is  ptaUery.  To  Jubal,  sixth  de- 
scendant from  Cain,  is  attached  the  rrMtation  of  being 
**  the  l.ilher  of  all  such  us  liandle  the  linrp  and  orgmn.|^ 

The  original  seems  to  have  been  a species  of  harp, 
but  Uir  wonl  here  translated  organ,  from  iU  meMp 
ing  to  l>e  set  or  joined  tipun  nuotlier,  was  probably  a 
number  of  pijKs  joined  together  resembling  the  common 
Pan’s  pi|ies.  which  i»  known  to  l>e  an  instrument  ot*  re- 
mote aiitupiily.  'fill  upwards  of  six  liimdrcd  }ears  afler 
the  Deluge,  the  SciipUircs  do  nut  record  the  practice  of 
Munic,  but  III  GenritM,  cli.  xxxi.  voctil  and  instrumental 
Music  arc  mentioned,  when  I.,abaii  says  to  Jacob, 

•*  Wherefore  didst  lliou  flee  away  secretly,  and  steal  away 
from  me.  ami  didst  not  tell  me.  that  I might  have  sent 
lliee  away  with  mirth  uml  with  songs,  with  labret  aud 
with  harpV'* 

Next  in  order  occurs  the  Song  of  .Moses  after  pass- 
ing the  Ke«l  Sea,  umi  the  asMstance  on  lliis  occiuiiim 
of  Miriam  the  Prophetess,  wl»  *’  look  u timbrel  in 
her  liand,  and  all  IIk*  women  went  out  afler  her  with 
timbrels  ami  with  dances.”  During  llic  fieriod  of  llie 
admiiiislraiioii  of  Moses,  no  other  Nlusiiwl  intliuments 
are  mentmned  than  trumpets  aud  timbrels,  and  the  latter 
only  iu  the  passage  in  which  hliriam  is  concerned.  The 
IruinjKls  of  rams’  horns  at  the  «egc  of  Jericho,  were 
iiiusl  likely  nothing  more  than  signals  for  the  a.ssailanfa 
to  march  and  shout,  and  by  clamuur  to  terrify  the  enemy. 

.AUmt  iilty  vciirs  alter  the  Song  of  Del>orah  and  Barak, 
we  t'md  the  unforlunatr  offspring  of  Jvphlha  proceeding 
to  meet  her  fallicr  after  Ids  victory  over  tlie  Ammonites 
(Jutls**,  ch.  xi.  vcr.  31  ) with  timbrels  ami  with  dances; 
from  winch  ficriod  until  S;ml  was  chosen  King,  alxmt 
iU95  Iteforc  i'brist,  (he  Bible  has  no  rcfcmice  to  Mu- 
sical instruments  except  the  trumpet  on  military  occa- 
sions. At  the  time  at  which  Samuel  anointed  Saul,  and 
on  many  suliAequenl  oecaMons,  there  seems  to  have  been 
a union  of  Music  with  pro{ihecy.  **  David,  wiili  the 
Captains  of  the  host,  separated  to  the  service  ot  the  sona 
of  .\s«ph.  and  of  Hcmaii,  and  of  Jeduthuii,  whosliould 
pniplicsy  with  haqis,  with  psalteries,  and  w illi c> inbaU.” 
Again,  wlien  the  Kings  ol  Israel,  Judah,  and  Kdtuu, 
with  their  armies  were  in  danger  of  pensbiug  In  the 
wilderness  with  thirst,  Elisha,  the  son  of  Shnphat,  com- 
maiids  a minstrel  to  be  brouglit  to  him : **  And  it  rame 
to  ]>asa,  when  the  minstrel  played,  that  the  band  ot  the 
Lord  came  upon  him.  And  he  said.  Thus  saith  the 
Lonl,”  &c. 

Acconliiig  to  Eusebius,  David  whilliersoever  he  went  Bsrid. 
earned  his  haqi  with  him,  to  console  him  in  his  afllio- 
tion.  and  to  sing  the  praises  of  God.  In  this  writer’s 
preface  to  the  Psalms  he  aaserta  that  David,  as  bead  of 
the  Pniphela,  was  getterally  in  the  tabernacle  with  his 
lyre,  with  the  otiier  prophets  and  singrra,  and  that  each 
ol*  them  prophesietl  and  sung  h’is  c.inliele  as  inspiration 
excited  him.  It  will  occur  to  every  one  that  among  the 
Hebrews  Music  was  employed  to  relieve  insanity. 

>Vl»cn  Saul  was  afflicted  he  sent  Messeugers  to  Je.sse 
to  send  his  son,  saying,  **  l4«t  David,  1 pray  thee,  stand 
before  me,  for  he  hath  found  favour  in  my  sight.  And 
it  came  to  pass,  when  the  evil  spirit  from  God  was 
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u|Mm  Saul«  iKat  Dnvtd  took  a harp,  and  jilayed  with 
llclirt-w.  his  hand : s»  Saul  wa»  refreshed,  omi  was  well,  and  the 
evil  spirit  departcfl  from  him."  Burnej,  in  reference  to 
the  circmiisluncc  of  David  being  met,  in  returning  from 
the  fveU!  of  battle  after  his  victory  over  Goliath,  by  the 
women  of  uU  the  cities  of  Israel  **  singing  and  dancing 
wiUi  tubreis.  with  Joy,  and  with  inslniments  of  music," 
remarks  on  the  passage,  **  and  the  W4imen  ansxvered  one 
another  as  they  played,  and  said,'*  &c.,  that  tliis  is  an 
indiihitablc  pr<Kif  of  a chant  in  diulifguetorfur  two  choirs, 
being  ill  early  use,  and  that  it  probably  gave  rise  to  l!ie 
inanucr  of  chanting  the  Psalms  in  the  Cathedral  Ser* 
vice.  Women,  it  up]^ars,  were  allowetl  the  privilege  of 
singmg  in  the  puhlic  ceremonies,  atxl  in  I CAromWrs, 
ch.  XIV.  vrr.  5,  in  enmncraiiiig  the  M u«ical  estabUshmenta 
for  llcligiouB  pur|>use£.  we  lind  that  "Uur!  gave  to  lleman 
fourteen  sons  and  //tree  ffaugA/rrt.  And  oft  ihfte  were 
under  Ilic  hands  of  ihetr  father  for  song  in  the  house  of 
tin*  Lord,  with  cymbals,  psalteries,  and  harps.**  Again, 
verse?,  “ I lie  nutnl>er  ofthem,  with  their  brethren,  that 

were  insiruded  in  the  songs  of  the  Lord,  even  nil  that 
wen*  cunning,  was  two  hundred  fourscore  and  eight.” 

The  reign  of  David  may  he  c<msidcrcd  the  Augustau 
Age,  if  it  may  be  so  termed,  of  Music  among  the  Jews, 
(le  himself  appears  to  have  been  art  entliusinstic  per* 
former,  ami  in  the  eyes  of  his  Queen,  Miclml,  tn  have  so 
fur  outstepped  the  bounds  of  decency  in  dnitcing  and 
playing  hL-tbre  lltc  nrk,  that  she  came  out  to  meet  him 
wiiii  tile  folloiving  ironical  reproad).  **  How  glorimts 
was  (he  King  of  Israel  lo-duy,  who  uncovered  himself 
(o-duy  ill  the  eyes  of  the  hamlmaiils  of  lii<  servants,  us 
one  of  the  vain  fellows  shamelessly  tincoverelh  himself  !’* 
In  the  same  dia|>ter.  2 Samuci,  ch.  vi.  ver.  5,  we  ha>c  llie 
fuUowitig  curinns  notice  of  the  materials  of  w hich  some 
of  the  Jewish  instruments  at  that  lime  were  composed : 
‘'And  David, ami  all  the  house  of  Israel,  played  before  the 
mttitauffir  L<<rdunull  maimer  ofinstrumeuts  madrof^r wood, c\cn 
wood.  nijtl  on  psalteries,  and  on  timbrels,  and  on  cor- 

nets, and  on  cymbals."  The  word  S’jna,  according  to 
Celshta,  means  the  cedar  tree;  if  it  be  so.  the  ela.*^tjcity  of 
it  h nearly  ns  great  a.slhatoffir,  and,  there  fore,  it  is  as  pn>- 
per  for  Musical  instruments.  From  this  pautage  itissuf- 
bcicntly  manifest,  (hat  some  of  the  iiistnimeuls  of  this 
nation  hail  sounding  boards  or  bellies  of  this  materia], 
V(>oii  the  quality  of  this  wood  the  perfection  of  many  in* 
stnimeiits,  indeed  of  all  stringed  instruments  among 
the  Moderns,  depends ; such  ore  the  harp.  lute,  gtiitar, 
pianiKforte,  and  violin,  wriiose  bellies  arc  constantly  made 
of  fir. 

Profeniou  As  ill  Egypt  professions  were  hereditary,  so  among 
of  Music  the  Hebrews  the  profession  of  Priest  and  Musician 
|j*n;ditary.  hcrctUtary  in  tlic  Tribe  of  Levi,  " And  the  «ms 
of  Aaron,  the  lViest.<i,  shall  blow  with  the  trumpets; 
and  they  shall  lie  to  you  for  an  ordinance  for  ever 
throughout  your  generations."  During  the  period  o( 
Moses,  whether  in  peace  or  war,  none  but  Priests  blew 
Uie  IrumpeU,;  so  in  Joshua's  time,  as  wrell  at  the  siege  of 
Jericho,  as  ou  all  other  occasions,  the  blowing  of  trum- 
pets was  c^mfint'd  to  the  Prieslliaod ; an<l  on  David's  regu- 
Ution  of  the  Music  of  the  nation  so  far  as  the  senice  of 
Reltgioii  was  concerned,  not  only  the  select  establish- 
ment of  singing  men  and  singing  women,  but  all  the 
four  thousand  |Hrrrurmcrs  u]Km  iustniments,  were  of  the 
faintiies  of  Priests  utul  Leviles. 

Josephus,  book  viL  cliapter  xii.,  says,  that  after  David 
brought  itie  nation  to  a stale  of  profound  tranquillity, 
be  employed  himself  in  composing  odes  and  hymns  of 


various  measures  in  honour  of  God,  some  Irimeters,  and  Mtitic. 
others  pentameters.  In  another  passage  he  says,  llie 
kinds  of  instruments  he  prepared,  to  (he  sound  of  w hich 
he  taught  the  Iie\Ues  to  execute  the  praises  of  the 
Deity,  were  a ten-stringed  harp  touched  with  a quill, 
(ptretrum,)  a psaltery  of  twelve  strings  played  upon 
with  the  fingers,  besides  large  cymbals  uf  brass. 

It  has  licen  supposed,  with  apparent  pndmbility,  (hat  loatni- 
the  spoils  brought  from  Jerusalem,  and  among  them  iwsQts* 
Musical  instruments,  by  the  Emperor  Titus,  have  been 
faithfully  represented  in  the  sculpture  on  his  .\rch  at 
Utnne.  Among  these  are  particularly  (he  silver  trum- 
pets, and  the  horns  siqiposed  to  represent  the  Shawms 
so  uAen  mentioned  in  Scripture,  culled  in  Hebrew 
A’crawim.  or  Sacred  Trumpets.  The  Arch  of  Tilua  is, 
however,  known  to  have  been  erected  after  the  death  of 
the  Km|>eror;  and  the  instniments  arc  not  of  uncommon 
form.  The  trumpets  are  long,  straight  tubes,  and  the 
horns  such  as  frequently  occur  in  ancient  sculpture ; 
representations  of  them  may  be  seen  in  Dlanchini,  Bar- 
thohnus,  Montfaucon,  Padre  Martini,  and  oUiera,  to 
which  we  refer  the  reader. 

Neither  the  ancient  nor  modern  Jews  appear  to  have  Mutiesl 
had  a set  of  Musical  characters;  so  that  the  melodies  chsmtera 
used  in  their  Religious  cci'emooies  are  mere  matters 
of  Iraditinn,  and  subject  to  the  alterations  of  those 
through  whom  they  have  been  Irammittcd.  Some 
learned  men  have  amsidered  tlie  Hebrew  vowel  points 
in  the  nntiire  of  Musical  characters,  a conjeeturc  which 
was  confirmed  to  Dr.  Burney  by  a learned  Jew  whom 
he  consulted  on  the  subject,  who  told  him  that  the 
p4>lut*  still  nerved  two  purposes; — “In  reading  the 
Prophets  they  merely  mark  acccntualion,  but  in  ringing 
(hem,  they  regulate  the  meliKlr,  not  only  as  to  long  and 
short,  hut  high  and  low  notes.'*  Since  the  dr^tniction 
of  Jerusalem,  Music,  xs  well  instrumenUd  as  vocal,  has 
been  banii^hed  from  tlie  Synagogue.  It  ha.v  been  consi- 
dered contrary  to  their  law  as  delivered  by  one  of  the  Pro- 
phets, to  i^ingor  rejoice  until  the  coming  of  the  Meutah ; 
silence  ami  rejientance  being  prescribed  (ill  that  period. 

The  German  Jews  are  not  rigottnisly  observant  of  tliis 
onlinatice.  Part-singing  is  allowed  in  tlie  Synagogue 
by  them,  and  in  thst  at  Prague  an  organ  is  to  be  beard. 

Ill  Padre  Martini's  Extro  /VWioo  .^rwfom'co,  are  some 
specimens  of  Hebrew  Chants,  »^ung  in  his  time  in  dif- 
ferent Synagogues  in  Eurn|H* ; but  so  djflVrently  are  they 
performed  indiflercnl  places,  ilinl  if  tradition  hus  recorded 
(hem  faithfully,  it  would  be  dilficult  to  say  to  which 
autiqnity  cun  he  as&igned. 

Orak  Music. 

Of  llte  ancient  systems  of  Music  that  most  coin-  Greek, 
plctely  describefl  is  Grecian,  and  the  earliest  Treatise 
that  has  reached  us  on  (he  subject  U by  Aristoxciius, 
the  disciple  of  Plato.  The  Greeks,  however,  were  not 
the  inventors  of  their  own  system,  as  Nicomachus  has 
the  honesty  to  confess.  The  invention  of  the  lyre  and  of 
the  Art  of  singing  they  attributed  to  the  t^plian  Mer- 
cury, and  their  first  Musical  theory  was  imported  into 
Greece  by  Pythagoras,  who,  after  the  manner  of  (he 
Egyptian  Priests,  imparted  it  to  his  scholars  as  an  lii- 
viulable  secret.  Jamblicus,  in  his  life  of  Pythagoras, 
ch.  xxiU.,  intimates  that  to  the  people  it  was  known  only 
in  the  shape  of  a symbutical  language.  Hence  it  did 
not  survive  the  Sect  by  which  it  waH  cultivated.  Though 
it  hat  been  declared  by  Jamblicus  to  be  lost,  modern 
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Miiav.  MusidatiR,  and  amon^  them  (be  AbbiJ  Rouesicr  and 
. y Rainrau,  have  not  despaired  of  unfolding  its  principles. 

The  former,  a i>ersoa  of  ^eat  Warning,  h«nl  mH  sut 
ficient  Musical  crlucation  to  make  his  theorjr  agree 
with  exiierienoe,  whilst  the  latter  had  not  sutHcienl  team- 
ing  to  suit  hta  to  the  history  which  has  been  transmitted 
by  ancient  authors. 

Hiktury,  Put  liefore  nttempting  to  give  our  rearicrs  the  opi- 
nions which  we  entertain  on  the  Music  of  the  (<redaii.s, 
it  will  be  right  to  lay  lieforc  them  some  general  view  of 
its  history,  which  with  them,  os  well  as  with  other  na> 
tioas,  is  at  its  beginning  mixed  tip  with  m\(holi>gy  and 
faille.  Padre  Martini,  and  after  him  Dr.  Burney,  have 
* done  little  more  than  give  uH,  relative  to  the  early  period, 

what  they  find  in  the  Greek  Classics,  leaving  the  reader 
to  separate  Fable  from  History  : irt  short,  the  latter  has 
imly  abridged  what  he  found  In  tlie  former.  In  truth, 
the  learned  Martini  has  so  exhausted  the  subject  that 
little  has  Wen  Idl  for  succeeding  writers. 

t.«lm  ri(.  Cadmus,  the  wn  of  Agenor,  broogitt  willi  him 
nmongsl  the  Piuenicians  whom  he  introduced  into 
fireece,  a race  who  were  called  f’uretcs ; tlie.se  men  were 
anH)ini«nied  by  the  Arts  amt  Sciences  of  Pha'iticia,  In 
which  they  were  skilled.  'I'hcy  spread  in  Phrygiu,  and 
were  there  iiamcil  ( orvlKuites  ; in  Crete,  where  they 
were  calicfl  ]>4c1yii ; they  si>ttlcd  also  at  Uhtnles,  in 
Snmothracc,  and  in  other  ]iarts.  ('Miinti.s  espoused  in 
Samothrace  flannonia,  sister  of  .Tajiius  and  l)urdaiius, 
who  was  so  skilled  in  Music,  that  the  Ureeks  honoured 
Ihe  .\rt  itself  with  her  name.  Diodurus  ISicuIus  de- 
scribe* the  ceremony  of  nuptuds,  as  having  been 
attended  by  the  Clods,  and  that  Mercury  wa.i  present 
with  Ills  lyre,  Minerva  with  her  flute.  Klectra,  the  mo- 
ther of  the  bride,  celebrated  the  rites  of  Cvhele,  dancing 
to  the  sound  of  drums  and  cymbals;  Ajiullo  was  there 
aho  with  IiIk  lyre,  which  was  ocaimpnnied  with  flutes  by 
the  Muses.  Dimlorus  lived  loo  remotely  frimi  the  eiciit 
which  he  ck>scribcs  to  give  his  accmiut  any  credibility, 
were  ft  even  divested  of  fable;  It  ia  not,  however,  irit* 
proliable  (hut  the  marriage  of  Cadmus  with  Harmonia 
was  marked  by  such  Dramatic  and  Musical  |>erfurmances 
as  (lie  Age  aflVirdcd. 

HieCute.  Minerva  is  assignerl  the  invention  of  the  flute 

with  several  holea,  apparently,  and  »crha]M  really,  n 
much  more  ingenious  Inrention  thim  the  flute  of  Pan.  or 
pan's  pi|>es,  which  consisted  of  several  tidies  ofdiflereut 
Tciigths.  Uyginus  relates  (hat  Minerva  having  excited 
the  laughter  t>f  Juiio  and  N'eniis  whilst  plaving  the  flute, 
«xamine<l  aAerwards  her  reflected  image  in  a foniduin, 
««d  perceiving  the  grimace  ami  contortions  it  produi:c>ii 
iu  the  fan;,  threw  her  flute  into  (he  water,  and  tliLMioe- 
ibrwaid  conflnrd  her  Musical  performances  to  the  lyre. 
J.ncian  htks  amused  himself  with  the  quantity  of  cm- 
ploj'ment  which  the  Greelw  gave  to  Mercury,  among 
the  rest  of  hit  feats  was  the  invention  of  the  seven- 
stringed  lyre;  tins,  however,  nm.st  have  lieen  (fiat  of  (he 
Egyptian  Mercury,  as  we  have  above  mentioned.  Apollo 
also  seems  Egyptian  in  his  origin  ; his  Musical  oonteiit 
with  Pail  is  familiar  to  every  ouo,  and  in  the  judgment 
of  Midas  wc  discover  the  fletUions  revenge  of  some 
neglecteil  Poet  of  Phrygia.  Marsyas,  aur>ther  competitor 
with  .\poI1o  on  the  flute,  did  not  escape  without  tlic  toss 
of  his  skin.  Fortunio  Lieeti*  considers  this  talc  alle- 
gorical, and  thus  explains  it.  Previously  to  the  use  of 
the  lyre,  the  flute  was  the  favourite  iaslrument,  and 
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enriched  all  the  beat  performera  on  it  As  soon,  how*  Uude. 
ever,  as  the  people  became  familiar  with  the  former,  the 
latter  sank  into  dt'^usc,  and  as  (he  coinage  of  that  period, 
according  to  Pollux,  was  made  uf  leather,  Apollo  may 
be  said  to  have  Marsyas.  The  Pythoness  at 

Delphi  pronounced  her  oracles  in  x*erse,  mid  Plutarch 
snys,  ihit  her  voice  was  accompanied  with  the  flute.  In 
(he  suite  of  (he  five  Priests  attciidaiii  on  chief  Py- 
thoness. were  a great  number  oi'  Musicians,  insfaromenlal 
performers,  choim  of  young  }icople  of  both  sexea.  wIk> 
daiiceil  and  sang  at  the  feasts  of  Apollo  to  the  sound  of 
flutes  and  lyres. 

In  their  origin  the  Muses  were  merely  a troop  ofTbsMoxos. 
singers  and  Musicians  in  the  service  of  Osiris,  or  tlie 
great  Egyptian  Bocdius.  and  under  the  direction  of 
his  son  Orus.  The  Greeks  converted  (hem  into  the 
daughters  of  Jupiter  and  Mnemosyne.  If  it  be  con* 
tended  that  they  were  (he  daughters  of  Picrus,  King  of 
Thrace,  it  is  answered,  that  the  loily  Musidanti  of  Osiris 
hail  been  previously  known  in  Hinicc  under  Uie  name 
ofMuses,aiid  (hat  the  ilaughtcrs  of  Picrus,  who  imitated 
them,  became  IhnsdUtiiiguishci!  by  (he  same  appellation. 

Bacchus  is  loo  celebrated  in  Musical  History  to  be  Boedius, 
neglected  in  this  place.  Diodorus  soys,  that  kw  was  the 
inventor  of  thealricol  reitresenlations,  and  of  Scliools  of 
Music,  in  which  those  who  distinguished  themselves  ob- 
tained an  exemption  from  iniiiiary  service.  Hence,  he 
soys,  that  at  a later  (>criod  these  Companies  of  Musicians 
have  enjoyed  many  privileges.  Certain  it  appears  (hat 
the  Dithyrainhi,  from  wlnc-li  drainnlic  pieces  originated, 
were  as  ancient  as  (he  worship  of  Bacchus,  and  there  Is 
scarcely  room  Arr  doubt  (hat  the  celebration  of  bis  mys- 
teries were  the  groundwork  of  tlic  splendour  and  illu* 
skm  of  the  Theatre.  Tlius  hi  Rome,  as  well  as  Athens, 
those  who  appeared  on  the  stage  siaging,  dancing,  and 
reciting  poet^  for  the  amusement  of  the  audience,  went 
by  the  name  of  the  Serraalt  of  Bacchu*.  X*ausatiias 
mentions  a place  in  Athens  sscred  to  the  siting  Bac- 
chus. Hence  it  may  be  concluded  that  Bacchus  was 
considered  by  the  Athenians  (be  God  of  song  as  well  as 
of  wiiie.  In  short,  in  all  tlie  orgla,  processioits,  triumphs, 
and  solemnities  iusliluted  by  the  Ancients  in  honour  of 
thot  God,  Alusic  was  especially  used.  Tlie  mimber  uf 
bflssi  rilievi  in  which  Mu&idons  accompany  him  with 
the  l3Te  and  flute,  aud  Fauns  and  Satyrs  with  tom. 
bouriiis,  cymbals,  and  horns,  suflicieDtly  prove  the  fact. 

Among  the  inferior  Divinities  Pan  seems  to  hold  Fan. 
tlie  first  rank  as  a Musician.  The  Egyptians,  however, 
it  must  be  observed,  classed  Pan  among  (he  su|?eriur 
Divinities.  He  it  said  to  be  the  inventor  of  the  syrinx, 
or  pipes,  which  bear  his  name.  Tlie  story  of  hi.s  pur- 
suit of  the  Xymph  Syrinx,  which  led  to  the  invention 
of  the  instrument,  and  b^lowcd  on  it  its  Classical 
name,  is  too  well  known  to  be  repeated  here.  Lucian 
represents  Pan  as  the  companion  and  counsellor  of  Bac- 
chus. Shepherd,  Musidan,  dancer,  hunter,  and  warrior, 

Bacchus  appeani  never  to  have  been  happy  without  liim. 

He  it  was  who  superintended  Bacchanals  : but  above  all 
things,  his  touch  and  breatliing  of  the  flute  enchanted 
the  jolly  God.  Afker  Pan  come  the  Satyrs,  whom,  says 
^usanias,  the  Ancients  called  Sileni,  di^less  in  rela- 
tion to  Silcnos,  (he  preceptor  of  Barahus  ; Silenus  has 
also  the  reputation  of  having  been  a good  Musician, 
and  the  inventor  of  several  Musical  instruments.  He, 
like  Marsyas,  had  the  boldness  to  chsltcnge  Apollo,  but 
unlike  him  came  off  with  a whole  skin. 

The  Sirens,  who  were  celebrated  singers  on  the  coast  The  SUm 
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Mutif,  of  Sicily,  were  placed  among;?l  th©  Icrrt^triul  IVS  inities. 

Grt«k.  Such  was  the  eiicliantnicnt  produced  by  their  sinf^rn^ 
that  the  Arg^ofiaiits  could  «**«caj»«  them  only  lisfeiiiug^ 
to  the  son^  of  Orpheus.  They  are  liaid  to  have  clml- 
leofjed.Qiid  to  hare  lH»en  tlefi?*tc<l  in  soni?  by  the  Muse*. 
Sicily  was  alway*  tiotnrinu*  for  its  luxury  and  lno*enee« 
of  morals,  and  the  whole  story  seents  aUe^^icaliy  to 
relate  that  poo<!  sense  and  morality  triumphed  over 
imtnomlity  and  dissipation. 

Early  Such  was  the  state  of  Music  in  the  primitiw  limes  of 

ImtfilMu'  Gn^ece  under  the  poYcrmnenl  of  the  Gods  and  Demi- 
Ooils  ; a period  of  siinpUeily  and  innocence  in  which  all 
those  who  invented  and  tau;;}it  mankind  the  iiaerul  Arts 
were  dei6ed  nAer  death,  and  ref^nled  as  the  protectors 
of  the  Arts  which  they  had  intmrlucetl.  We  possess 
some  little  knnwled^  of  the  state  of  the  Arts  in  these 
Heroic  Ai^ ; but  as  it  would  be  difficult  to  speak  with 
certAinty  on  the  Music  of  so  remote  a time,  we  shall  do 
little  more  than  record  a catalr^ue  of  its  celebrated 
Musicians,  separating;  as  much  ns  possible  their  History 
from  Fable  and  Allepory.  All  the  princijial  early 
Musicians,  Amphion,  Chiron,  Orpheus,  and  Linus,  were 
equally  Poets  and  real  lieuefactors  of  mankind.  On 
this  subject  the  laborious  and  learnetl  compilations  of 
Fehricius  and  Burrette  may  be  consulted  by  those  who 
desire  to  know  pretty  nearly  all  that  has  been  written  on 
the  subject ; a very  short  abridgment  will  be  sufficient 

Amphkra.  place.  Amphion.  the  twin  brother  nf  Zethiia,  is 

the  only  Theban  Musician  whose  name  has  reachetl  us, 
his  re^mtation,  however,  rests  on  but  slender  fouuda> 
tion.  He  had  dt-lhrone<i  LaFus,  father  of  the  unfbr' 
tunate  (Bilipits,  and  Homer  merely  says,  that  lii  orrier 
to  secure  his  ustir|>ed  crown,  he  built  a wall  round 
Thebes,  havings  seven  pates  mid  fortified  with  strong 
tnwrra.  He  mentions  not  a wonl  of  his  miraculous 
skill  ill  Music,  nor  of  his  having  constructed  these  walls 
by  hi*  talent  in  striking  the  hre.  pBUsanio.s,  nud  nAer 
him  Pliny,  seem  to  think  that  his  Musical  reputation  was 
gained  by  his  alliance  with  the  family  ofl'aulaliis,  whose 
daughter  Nkibe  he  morried.  Both  agree  that  he  acquired 
the  Art  in  Lydia,  and  (hat  hnving  brought  it  into 
Greece,  he  wns  esteemed  the  inventor  of’  the  Lydian  mode. 

Cbitvo.  Chiron,  called  by  Plutarch  llie  wise  Centaur,  was 
accounted  the  son  of  Saluni  and  Philyra.  He  was 
born  in  Thessaly  among  the  Centaurs,  l-hat  is,  umong 
those  early  Greeks  who  had  the  adHres.*  to  lirenk  and 
ride  the  home.  He  was  the  inventor  of  Medicine, 
Bot,‘my,  and  Surgery.  Dwelling  in  a cavern  at  the  foot 
of  Mount  Pelion,  his  scieiur  and  skill  made  it  the  most 
celebrated  and  frequented  Schrxd  in  Greece.  Xenophon 
furnishes  an  ainpU*  list  of  his  [Htpils,  to  which  Plutarch 
adds  Hercules,  who  he  says  in  the  School  of  Oiiron 
learned  Music,  Medicine,  and  Law.  Diodorus,  however, 
assigns  (he  credit  of  this  scholar  to  I..inus  ; be  this  as  it 
may,  il  indicates  that  aiKienl  writers  considered  the  qua* 
lification  of  Music  necc^ary  to  their  Hervx**,  nor  could 
there  be  a greater  reproach  lo  a iierson  in  those  olden 
times,  than  to  say  of  him,  ATec /tdes  dididt,  me  vatare. 
But  of  all  the  pupils  of  the  Centaur,  none  did  him 
ao  much  honour  as  Achilles.  Apollmlorus  relates  that 
a considerable  portion  of  hi*  time  was  occupied  by  Music, 
and  that  be  employed  it  for  the  ptiqiose  of  exciting  him 
to  great  deeds,  as  well  as  to  repress  the  impetuosity  of 
his  character.  One  of  the  paintings  drscov'cred  at  Her- 
culaneum represents  Chiron  teaching  hi*  scholar  the 
Lyre. 

AAcr  Cliiron,  Linus  and  Orpheus  appear  to  have 


been  (he  chief  Poets  and  Musician*  of  Greece,  bat 
which  was  die  master  which  (lie  scholar  of  the  other,  t«re«k! 
we  have  now  no  means  of  deciding.  Tlie  authorities  pre- 
ponderate  in  favour  of  the  priority  of  Linos.  Dioduroa,  Linus, 
iinleed.  asserts  |K>sitively  dial  Cadmii*  taught  the  Greek* 
the  use  of  leitrrs,  and  that  Lioos  instructed  them  in 
Poetry  and  Music.  In  another  possage,  he  says  that  it 
was  Linus  wlio  added  tlie  string  Lichanot  to  the  lyre. 

Some  of  the  Ancient*  give  him  Hercules  as  a pupil. 

The  story  goes,  (hat  he  succeeded  so  iU  with  (hat  scholar, 
who  was  dull  and  obstinate,  as  to  lie  provoked  to  strika 
him.  which  so  exa.sperated  the  heru.  that  he  seized  hi* 
master's  instrument,  and  knocked  out  bin  brains  with  it. 

Of  Orpheus,  w hether  before  or  alter  Linus,  it  may  be  Orpbeos, 
affirmed  the  name  is  a*  illustrious  oa  any  which  appears 
in  the  tJrecian  History.  During  the  Argonaulic  expe- 
dition, which  he  accumpanic<l.  his  reputniiim  w«a  esta- 
blished, and  hy  the  aid  of  his  Musical  abilities  he  was 
not  only  useful  in  keeping  up  the  spirits  of  his  compa- 
nions, but  rendered  impotent  the  charms  of  the  Sirens 
as  we  have  above  menUoned.  Witli  Music  it  is  ssid  he 
united  the  sublime  Science*,  ami  was  the  first  of  the 
Grecians  who  planted  them  in  bis  native  Country. 

According  to  Pausanias  be  was  the  imitator  of  none,  for 
lieforc  him,  say*  that  author,  litcre  w as  iioolher  performer 
except  on  the  flute.  We  shall  not  here  dwell  on  the  won- 
ders his  lyre  achieved  ; to  all  are  ktmw  ii  tlie  stories  of  his 
|Kmcr  over  Corberus,  the  Furies,  and  the  Go<ls  of 
Tiirtarus,  ami  (lie  beautiful  fable  of  his  cndcavmir*  to 
restore  to  Karth  a beloved  wife.  The  lyre  which  |>o*- 
se^^H'tl  such  magic  power,  which  soAened  the  cruelly  of 
savage  lieaslft,  and  made  trees  nnd  rocks  attentive,  was 
hut  an  instrument  of  seven  strings,  nf  which  the  first 
Mercury  invented  (bur,  in  succc^ing  tinH-s  two  had 
been  added,  the  seventh,  which  completed  llic  seerntd 
teirachurd,  was  au]<raddeil  hy  Orpliciu  himself. 

OUoqutlMr  mimrru  gfplrm  «/4*cnrMtJia  rrx*VM. 

One  may  perhaps  attribute  these  miraculous  ctTect*  on 
the  rude  people  who  listened  to  him  to  the  novelty  of 
the  Art,  to  the  lieouty  and  imagery  of  the  Poetry,  and 
to  the  extreme  sensibility  of  the  hearen  mure  tiuin  to 
the  perrection  of  the  instrument.  The  death  ot  Orplieus 
appear*  to  have  liceii  not  less  unhappy  than  that  of 
Liuu*.  The  most  likely  account  seems,  that  tiavingex- 
citeil  the  jealousy  of  the  Thracian  women  by  the  power 
his  tnlcnls  exercised  over  (heir  husbands,  they  lay  m wuit 
for  him  in  (he  woods,  and  there  murdered  him,  having 
previously  hardcnrtl  tliemsi’lvcs  by  exoi'ss  for  tlic  com- 
mission of  the  crime.  i*lutarch  remarks,  that  in  hia 
time  the  Thracians  were  in  Uic  habit  of  reproaching 
(heir  wives  with  (his  barbarity.  Fable  ctMicludcs  this 
tragedy  by  drop)>iiig  his  lyre  into  the  Hebrus  down 
which  it  was  carri^  to  the  sea,  borne  on  to  Lesbos, 
and  there  deposited  in  (be  Temple  of  Apollo.  Lucian 
slates  that  this  instrument  was  a considerable  time 
aAerwards  purchased  by  Neanihus,  sou  of  the  Tyrant 
Pvthacus.  who  was  silly  enough  to  believe  that  be  had 
only  to  touch  it  to  induce  the  rocks  and  trees  to  follow 
him,  instead  of  which  the  sounds  he  produced  from  U 
were  so 'hideous,  that  the  tlogs  of  bis  neighbourhood 
seized  him  aiul  tore  him  in  pieces. 

AAer  the  expedition  of  the  ArgonauUe,  of  whi^  S*"!?** 
Oriihcus  in  his  youth  shareil  the  dangers,  tlie  roost  roe-  *«*w**»S 
morablc  epoch  in  the  Grecian  history  is  the  siege  of 
Troy,  of  which  Homer  is  the  only  Historian  as  well  as 
Poet,  He  has  preserved  the  name*  of  several  Musi* 
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Vhtir.  etina,  and  they  are  Xhe  only  memorial  we  have  of 
jhe  Art  in  Greece,  dari»"  the  long  period  extending 
fnim  the  time  of  Orpheua  to  the  celebration  of  the 
*nd  Iwctra.  Olympic  Gamt*s.  Tltc  irialrumenla  mentioned  by  Homer 
in  the  Iliad  and  Odynry,  arc  the  lyre,  the  flute,  and 
the  avrin*  or  pipe^  of  Pan.  The  lyre  is  always  called 
giOlffa,  or  x®^**^*  Arinlophanea  being  the 
earlieal  Greek  Poet  who  calls  it  Xvpa.  The  instruments 
above  mentioned  were  from  that  period  employed  in 
sacrifices  and  religious  ceremonies.  Homer  menUon.s 
the  trumpet  as  used  in  war,  hnlithis  instruinentt  though 
common  in  his  time,  was  probably  unknown  to  the 
Greeks  at  the  siege  of  Troy.  Music  appears  to  have  been 
inseparable  from  the  banquets  and  public  cerernonies 
which  he  describes,  there  are  none  in  which  Music  and 
Poetry  are  not  menlion«<l.  He  speaks  of  Music  as 
naed  in  private  life,  for  he  describes  Achilles  and  Paris 
consoling  themselves  with  the  lyre ; the  first  on  the  fatal 
affront  which  he  avenged  by  withdrawing  himself  from 
the  army,  the  latter  for  the  disgrace  he  hod  incurred  in 
flying  from  tlie  field.  Among  the  Musical  Poets  named 
TrirtaU*.  in  his  Works  occurs  Tetresias,  a name  celebrated  in  Gre- 
cian History,  who  in  recompense  for  the  loss  of  bis  eyes 
was  endowed  with  the  gift  of  Prophecy.  According  to 
the  ancient  practice  he  united  Music,  Poetry,  and  !*ro- 
phccy  with  the  sacerdotal  funetkm  : lie  waa  the  person 
consulted  by  Ulysaes  in  obedience  to  the  command  of 
Tliainjrifc  CtTce.  Thainyris  is  by  Homer  called  KtOapter^*,  ona 
who  sang  to  the.  lyre.  Plutarch,  in  his  Dialogue  on 
Music,  Bays  that  he  waa  boro  in  I'braoa,  tha  Country  of 
Orpheus,  and  that  his  voice.  In  sweetness  and  quality, 
snqw*^*‘ed  those  of  all  the  Poets  of  hU  time,  li  appears 
thnt  iic  had  a contention  with  the  Muses  a.s  to  skill. 


and  the  punishment  for  his  boldness  was  blindness, 
lowi  of  voice,  and  of  the  power  of  touching  the  lyre, 
and  Homer  notices  the  story  in  his  Catalogue  of  the 
ships,  Iliad,  hook  it.  v.  594.  Diodorus  says  that  Tha- 
myris  was  the  pupil  of  Linus ; Sualas,  however,  main- 
tains that  he  waa  eighth  in  order  of  tlie  Epic  Poets  who 
pfe ceded  Homer.  Clemens  of  Alexuiidrta  makes  him  the 
twventor  of  tha  Dorian  mode,  but  this  would  seem  to 
have  been  in  use  before  hia  time,  having  been  imparted 
Demedoeua.  to  Greece  by  the  Egyptians.  With  Homer,  Demodocua 
seems  to  have  bean  in  tha  highest  esteem  as  a Poet  and 
Musicran.  At  the  Palace  of  Alcinous  he  announces  his 
arrivsl  through  the  medium  of  s herald,  sml  seats  him 
on  a splendid  throne.  In  sliort,  the  VTllth  Book  of  the 
Odynry  h so  filled  with  the  praises  of  this  personage, 
that  some  have  thought  Uic  Poet  was  painting  the  pic- 
ture of  himself.  Hie  remaimng  Musician  whom  Homer 
Phemios.  has  celebrated  is  Pliemius.  Eustatbiua  supposes  him  to 
have  been  the  particular  friend  of  Homer,  ami  hit  in- 
atnictor.  If  so,  the  master  will  live  longer  by  the  eul<^ 
gtum  of  his  pupil  than  by  his  own  proper  merits,  which 
have  not  reached  us.  The  singing  of  the  Poetry,  not  leas 
than  lha  verses  thamselees,  aeem  to  have  been  improe- 
vised,  and  to  have  resemblad  the  efiuaioaa  nearer  our  own 
time  of  tha  Celtic  Bards  and  the  Scalds  of  Iceland  and 
Scandinavia.  The  Poets  were  atrollcrs,  but  respect  for 
their  taloots  insured  them  a warm  reception  from  the 
I^laea  to  the  lowest  hut  io  which  they  soi^t  an  asylum. 
Hysgaia.  Hyagnia  and  Olympus,  celebrated  in  History,  were 
before  Hflnser*s  time.  The  former,  a Phrygian  by  birth 
according  to  the  Arundeiian  Marblea,  flourished  1506 
yaara  beforeChrist.  He  waa  the  inventor  of  (he  Phrygian 
flute  and  mode.  o(  the  airs  or  nomes  which  were  sung  in 
honour  of  the  Mother  of  the  Gods,  of  Bacchus,  I^, 


Mid  the  other  Divinities  of  the  Country.  The  latter  is  Mioic. 
frequently  mentioned  by  llxe  Greek  writers.  Two  great 
Musicians  bore  this  naiiie ; the  earliest,  who  u‘as  a native 
of  klysia,  was  the  must  celebrated,  and  was  a pupil  of 
Marsyas.  He  added  to  the  power  of  Music  by  the  in- 
troduction of  the  ancient  enharmonic  system.  He  is 
celebrated  by  Plato,  Aristotle,  and  Plutarch  for  hia 
Musical  and  Poetioil  talent,  as  a persem  whose  melodies 
remained  even  to  llieir  several  limes.  Burney  has  well 
observed,  that  Religion  is  the  only  medium  by  which 
Music  can  be  perpetuated.  And  it  may  be  presumed  that 
the  airs  which  were  common  in  Temples  at  the  time  of 
Plutarch,  were  to  hmi,  in  )x>int  of  relative  antiquity,  what 
the  Gregorian  tones  of  the  Roman  Catholics  are  to  them 
in  the  present  day.  I*!ato  descrilies  the  Music  of  Olympus 
ns  snimating ; Aristotle  as  filling  the  soul  with  enthuai- 
asm;  Plutarch  says,  that  for  simplicity  and  effect  no  Music 
then  in  use  suqiasaed  if.  He  further  mentions  its  powers 
over  .Alexander,  and  that  to  his  talent  for  Music  be 
joined  that  of  Poetry.  His  elegies  and  plaintive  airs 
accompanied  by  the  flute,  appear  to  have  been  so  moving 
and  pathetic,  tfiat  .Aristophanes,  at  the  beginning  of  his 
Comc^ly  of  the  Ktti^kU,  iii  which  he  introduces  two 
Ocneralp,  Demusihcncs  and  Nicias,  as  valets  complaining 
of  their  master,  puts  into  their  mouths  tlie  words,  **  Let 
ns  weep  and  lament,  like  two  flutes  playing  an  air  of 
Olympus.’* 

After  Hesiod  and  Homer,  tlie  next  Poet  and  Musician  Tbslels^ 
was  Tlialclas  of  Crete.  lie  supenwlded  the  accomplish* 
meols  of  Pliilosopber  ami  Politician  to  his  other  talent^ 
so  thnt  Lycurgus  paase<l  into  Crete  to  avail  himself  of 
his  advice  in  founding  his  Government.  His  Odea, 
according  to  Plutarch,  enforced  maxims  of  hannony  and 
concord,  to  which  the  sweetness  of  his  voice  and  melody 
gave  additional  force.  Plato,  Porpyhry,  Athensus,  and 
the  Scholiast  mi  Pindar  speak  of  bis  talents,  and  men- 
tion melodies  of  his  composition.  There  w*as  another 
Thaletas,  also  of  Crete,  who  flourished  long  after  the 
time  ot'  Lycurgus,  reputed  to  have  cured  the  Laceila*- 
monians  of  the  Plague  by  his  performance  on  the  lyre, 
and  whom  Plutarch  makes  a contemporary  of  Solon. 

Archilochus  is  esteemed  the  inventor  of  dramatic  Archill 
melody  of  song.  applie<l  to  declamation,  with  us  called  rims, 
recitative.  According  to  Plutarch  be  adapted  hia  Music 
to  his  Iambic  verses  in  two  diffmnt  ways.  Some  ha 
recite<l  with  an  accompaniment  at  the  end  of  the  |>aa* 
sage;  others  with  the  voice  aa  it  proceeded  and  in  the 
tame  melody.  The  latter  method  wm  in  the  cod  adopted 
by  the  Tragic  Poets.  If  Plutarch  may  be  coitaider^  a 
competent  witness,  none  of  the  Poets  of  antiquity  oow* 
tributed  so  mudi  aa  Archilochus  to  the  progress  of 
Poetry  and  Music.  Herodotus  makes  him  oonteinporary 
with  Candaules  and  Gyges,  Kings  of  Lydia.  724  a.  c.,  ■ 
but  modern  Chronologists  asaign  him  a later  period. 

He  was  born  at  Paros,  one  of  the  Cyclades.  We  do  noi 
intend  to  bestow  any  observations  on  the  strange  events 
in  the  lifo  of  Archil^ua.  his  Musical  career  is  all  that 
concerns  us.  Plutarch  atlributea  to  him  the  rhythmical 
arrangement  of  lambic  trimeters,  the  sudden  tmailion 
fhm  one  rhythm  to  another  of  a different  genua,  and 
the  method  of  accompaniment  to  them  on  the  lyre.  Me- 
lody was  «t  that  period  strictly  regulated  by  tha  mearare 
of  the  verse,  the  varying  atractnre  of  whi^  aeceaaarily 
required  variety  of  mek^y.  Heroic  or  henmeter  vene 
aeema  exclusively  to  have  bean  practised  by  the  ancient 
Poets  aiMi  Musicians ; they  were  nnacquainled  with  the  a»^ 
ibod  of  pasaing  from  one  rhythm  Co  another  which  Lyric 
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Mi«ic.  Poetry  required.  If  Archilochuf,  therefore,  was  (he 
Grt'^k.  inventor  of  this  misturr,  he  is  entiUed  to  be  coiuidered 
the  inventor  of  I^yric  Portry,  ft »|>ecie8  quite  distinct  from 
all  Poetry  that  preceded  him.  He  is  generally  reckoned 
among  the  first  conquerors  of  the  PytliUm  Games.  His 
Hymn  in  honour  of  Hercules  obtained  the  applause  of 
all  Greece ; on  singing  it  at  the  Olympic  Gomes,  he  re- 
ceive<I  the  crown  ; and  such  was  (he  estimation  hi  which 
it  was  held,  that  it  was  the  practice  to  sing  it  thereafter 
in  honour  of  those  succe-^Lsrul  competitors  who  were  not 
fortunate  enough  to  have  any  Poet  to  write  and  com- 
pose for  them  on  the  occasion. 

Tyrtwus.  Tyrlcus,  the  .Athenian  General,  was  a Musician,  and 
History  has  record^  him  as  celebrated  tor  the  compo- 
sition no  leas  than  the  execution  of  his  airs  nnd  military 
melodies.  Notwithstanding  the  austerity  of  their  man- 
ners, the  Lacedsmonians  acknowledged  the  power  of 
Music  so  far  a.s  to  cal!  in  Tyrtsiu  to  their  aid,  and  their 
victories  are  attributed  to  bis  Musical  exertions  at  the 
head  of  their  army.  They  rewarded  him  with  the  rights 
of  citixenship.  and  to  the  latest  perio^I  of  tlie  Re])ublic 
were  accustomed  to  use  in  war  the  Music  which  he  had 
introduced  among  them. 

T«r^«aJtrr.  Tcrpaiider,  whose  date  and  birthplace  are  unsettled, 
was,  acccH'ding  to  the  concurrent  testimony  of  (he  An- 
cients, another  celebrated  Musician.  The  Anindelian 
marbles  indicate  his  existence  671  a.  c.  Some  have 
as'^igtied  to  him  the  addition  of  three  strings  to  the 
lyre,  which  previously  possessed  but  four.  He  that  as 
it  may,  it  seems  (hat  he  was  the  6rs(  who  introduced 
tliein  to  the  Lacedemonians,  and  thus  gave  great 
oti'ence;  they  were,  one  would  suppose,  little  better  than 
Savages,  for  through  the  Ephori,  they  fined  him  for  the 
innovation.  Plutarch,  who  mentions  this  circuinsUince 
in  bis  Dialogue  on  Music,  says,  that  Teiqvaiider  quelled 
a disturbance  among  this  people  by  the  ]>ersuasire 
sounds  of  his  voice  and  lyre.  The  circumstanees  appear 
to  contradict  each  other,  but  they  may  be  reconcile  by 
the  supposition  of  his  having,  afier  a time,  overcome  the 
prejudices  of  so  rude  a nation.  Terpanderwas  not  less 
celebrated  for  his  instnimrntai  talent  on  the  flute  and 
lyre  than  for  his  compositions,  inasmuch  as  from  the  mar- 
bles before  cited,  as  well  as  from  the  testimony  of  ,\the- 
meus,  it  appears  that  he  olitained  the  first  >lusical  prize 
at  the  Carnian  games  instituted  at  Sparta  to  deprecate 
the  anger  of  Apollo  for  the  murder  of  C’arnus,  one  of 
hb  l^iests,  which  the  Dorians  had  perpetrated.  In 
short,  if  we  may  rely  on  Plutarch,  no  other  teslirooiiy 
in  favour  of  Terpander  is  required  than  the  simple 
statement  that  his  name  was  ou  the  records  of  the  Py- 
thian Games  ns  the  succeaful  competitor  in  four  sue- 
ceasive  contests. 

Grecum  III  the  Grecian  Games,  Music  occupied  a considerable 
GAQict.  portion  of  the  ceremouks:  independent  of  the  combats 
being  accompanied  by  the  sound  of  instruments,  and  of 
the  competition  in  dramatic  exhibitions,  wherein  the 
dialogue  was  sung  suid  accompanied  by  the  orchestra, 
there  were  especial  prir.es  for  Music.  We  will  glance  at 
these  Games  as  connected  with  the  Science. 

Ofympie  For  a considerable  time  Music  was  subordinate  to  the 
Goiaut.  other  exercises  at  the  Olympic  Games.  It  was  not  until 
the  XCVlIth  Olympiad,  that  a prixe  was  awarded  to 
the  best  player  on  the  trumpet,  an  instrument  which, 
till  then  us^  only  aa  a signal  for  troops,  hod  been 
brought  to  a state  of  considerable  perfection.  Burney 
obaerves,  that  It  was  probably  used  in  accompanying  the 
voice,  and  equally  so  that  it  was  the  first  among  the 


ancient  instruments  U]ion  which  a solo  was  performed.  Mu«ic. 
Prizes  were  adjudged  in  these  Ganx'S  also  to  (lie  fliite  G'wk. 
and  (he  lyre,  and  used  to  be  contested  for  down  to  the 
abolition  of  the  Games  themselves. 

The  Pythian  Games,  instituted  to  record  the  victory  of  Pyit-wa 
Apollo  over  the  serpent  Python,  were,  according  to  Pau-  <*"»'*»• 
sanias,  in  their  origin  merely  Poetical  and  Lyrk-al  com 
petitions.  The  prize  was  adjudged  to  the  best  composer 
and  singer  of  a Hymn  in  praise  of  .Apollo.  Eleuthcrus 
is  recorded  among  the  earliest  vkrtore  as  having  been 
successful  for  the  prixe  by  the  power  and  sweetness  of  his 
voice,  although  tlx*  Hymn  he  satig  was  the  composition 
of  another.  Hesiod  is  said  to  have  been  uot|uahfie«i  to 
compete,  because  he  could  not  accumpaiiy  himself  on 
the  lyre.  Homer  also  was  told  by  the  Oracle  tliat  hu  was 
an  unqualified  person,  because  his  blinduess  and  infir- 
mities disabled  him  in  too  greatadegree from  singing  and 
playing  on  the  lyre  together.  After  the  CYissiean,  or  Sacred 
war,  tiic  Games  were  celebrated  in  the  second  year  of 
each  Olympiad.  At  this  period.  591  years  before  Christ, 
two  other  prizes  were  added  to  those  already  named,  ims 
fur  those  wlio  sang  (he  be»t  to  a flute  accutnpauimcul, 
the  other  fur  those  who  without  singing  played  on  the 
instrument  with  moat  feeling  and  tu^te.  Here  begins 
the  separation  of  Music  from  l^oetry,  till  then  indisso- 
lubly  united.  Sacadas  of  Argos  is  handed  down  os  the 
first  victor  on  the  flute  alone.  In  the  VHIth  Pythiad, 

559  years  before  Christ,  a crown  w as  decreed  to  the  best 
perlormer  on  a stringed  instrument  without  the  voice. 

The  prize  in  all  the  Pylhic  contests  was  a crown  or 
wreath  of  laurel,  in  memory  of  (he  plant  into  which 
Daphne  liad  been  tramJunneil ; at  a later  period  it  was 
inii'r8|K-ised  with  the  apple,  a fruit  consecrated  to  Apollo. 

Strabo,  in  speaking  of  the  ddferent  sorts  of  contests  e.Hta- 
blished  in  tlie  Pythian  Games,  mentions  a peculiar  s|>e- 
cieiiof  composilioii  sung  in  the  manner  of  a Hymn  to  (he 
liouour  of  Apollo,  and  accompanied  by  instruments.  It 
was  called  the  Pythian  Nome,  or  Cantata,  lU^- 

Pinror,)  ,nnd  was  a very  long  piece  consisting  of  five 
parts,  all  coiitajiiing  aUu^iuiia  to  the  victory  of  the  God 
over  the  scrjienl.  The  first  part,  called  the  prelude, 
described  the  prrparutioii  fur  the  combat ; the  second, 
the  onset,  or  beginning  of  the  contest;  the  tldrd,  the 
heat  of  battle  ; the  fourth,  the  song  of  victory,  or  the 
insults  of  Apollo  over  Python,  consiaUng  of  iambics 
and  dactyls;  and  the  fifth  and  last,  the  hissing  of  the 
dying  monster.  Pausanios  relates,  that  this  cantata  or 
nome  was  invente<l  by  Sacadas,  a Poet  a.s  well  as  Musi-  Sacadas, 
cian,  and  pertiirmed  fiist  by  him  at  Delphi.  Of  this 
Sacadas,  we  have  the  testimony  of  Pausaaias  and  Plu- 
tarch,  that  Pindar  thought  highly  of  him,  and,  in  some 
Works  now  lost,  paid  a tribute  of  praise  to  his  Lyric 
and  Elegiac  Poems.  The  following  are  (he  principal 
Musical  Poets  who  obtained  celebrity  at  the  Pythian 
Games.  Aleman,  a native  of  Sardis,  flourished  670  Alcasib 
years  before  Christ.  It  is  said  that  in  his  youth  he 
was  a slave  at  Sparla,  but  that  his  good  disposition  and 
genius  acquired  for  him  his  freedom  os  well  as  a distin- 
guished rank  among  the  Lyric  Poets.  He  played  with 
consummate  art  on  the  lyre,  and  excelled  in  singing  his 
Poetry  to  a flute  accomfianimenl,  iu  (he  composition  of 
Music  for  dancing,  aud,  above  all,  in  strains  of  love  and 
gallantry.  He  was  one  of  tliose  great  Musicians  whom 
the  Lao^tBiitonbus  called  to  their  assistance  on  state 
occasions,  to  animate  the  troops,  and  guide  Utem  in 
their  evolutions.  Alceus,  born  at  Mylileue,  flourished,  Alewui. 
according  to  the  Chronicle  of  Eusebius,  in  the  XLIVUi 
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M'inc.  Olympiad,  or  604  vcarx  before  the  Cbri.slian  Era.  He 
Gmrk.  ahcjiuloiied  military  |?1nry  for  that  which  l>e  obtained  in 
the  service  of  the  Muses,  after  having.  like  Archilochus 
Wfore  him  am)  Horace  aHcr  him.  tied  from  a field  of 
battle  in  which  he  lost  Ins  buckler  and  his  honour.  He 
exetdied  equally  in  Poetry  and  Mu!>ie,  and  composed 
Odes.  Hymns,  and  Epigrams.  His  Poetry,  sometimes 
threutcuin^  tyrants,  sometimes  in  the  plaintive  strain  of 
a lover,  was,  according  to  Quinctiliari,  chaste,  concise, 
magnificent,  and  sententious,  and  a|)proacliin^  so  itear 
the  slandurd  of  Homer,  that  Horace  has  bestowed  on 
him  u gulden  plectrum.  • 


£/  /r  toitoftlem  pUiiivM  ourro, 
piectro. 

Sappho  Alceus  was  contemporary  and  native  of  the  same  Coun- 
try with  Sappho.  Tliat  Poetess,  whase  ndventuies.and  the 
fragments  of  whose  Poetry  arc  loo  well  known  to  require 
particular  mention  here,  is  recorded  by  Aristoxenus  ami 
Plutarch  to  have  been  the  inveiitre<«s  of  a new  Musical 
system,  called  the  Mixolydian  M<xle.  'Hie  Lydian  was  the 
highest  in  rrspeet  of  scale  of  the  five  original  Modes,  and 
its  lowest  note,  or  added  (irp&«rX«M/9«»'o;<e»’oT)  string, 
Kcems  to  have  a»rrt*poiulcd  with  our  F 3 ou  the  fourth 
line  in  the  bass  or  F clef.  The  Mixolydian,  invented  by 
Sappho,  is  nsnally  considered  to  have  been  a half  note 
higher.  I'his  Mode  afterwards  reccivetithe  addition  of  a 
minor  third  above,  taking'  thence  the  name  of  the  Hyjier- 
mixolydian,  and  thence  the  fourth  above,  with  the  appel* 
lation  of  the  Hypcrlydian  Mode.  Plato, in  the  Hid  Uook 
of  his  UrpuUir,  complains  of  the  extent  of  the  scale  used, 
and  wishes  Music  to  he  restraineil  within  more  moderate 
limits  than  those  employed  by  Sappho.  Hut  weshall  here- 
after  have  to  speak  a little  more  nl  large  on  this  subject, 
wJicn  w e consider  the  origin  of  the  Ecclesiastical  tones. 

Mitnoer-  TowartU  the  beginning  of  the  Vllh  Century  before 
Christ,  Mimnerimis,  acoirding  to  Plutarch,  became 
celebrated  for  a itom«  on  (he  flute,  called  Cradias,  at 
that  time  in  common  use  at  Athens  at  tlie  procesaion  of 
the  expiatory  victims.  This  Mimnermus  was  a Lyric  Poet 
ami  .Musician  of  Smyrna,  and  contemporary  with  Solon. 
To  him  Athcmnis  attributes  the  invention  of  the  penta- 
meter verse,  and  his  Elegies  were  in  .so  great  esteem 
among  the  Ancients  that  Horace  prefers  them  to  thoae  of 
CaUimachu-s.  But  lew  frag^ments  of  them  remain. 

SfcMchofru*.  Next  in  chronological  o^cr  is  Slesichorus,  a Sicilian, 
and  native  of  llimera.  His  original  name,  Tisias,  was 
abandoned  in  consequence  of  the  alleralions  introduced 

SiinoaUlcs.  Jn  dithyrambic  chorus.  Simonides  flourished  about 
the  same  period  ; he  was  bom  at  Ceos,  one  of  the  Cy- 
clades, about  &33  years  before  our  era,  and  dieil  at  the 
advanced  age  of  ninety.  Pliny  aUrihulcs  to  him  the  ad- 
dition of  an  eighth  siring  to  the  lyre,  but  the  Learned  are 
not  agreed  on  this  subject. 

rti^lar,  Pimlar,  whom  to  name  is  to  secure  attention,  was  bora 

at  Thebes,  in  Bmotia,  about  520  vears  before  Christ. 
H is  father,  a Professor  of  the  flute,  gave  him  his  first 
Musical  instruction.  He  was  afterwards  placed  under  the 
care  of  MyTtis,  a woman  distinguished  for  her  Lyric 
Poetry,  lender  a courw  of  iiistrudion  with  her,  he  found 
Corinna,  (o  whom.  Plutarch  says,  the  young  Pindar  wa.s 
more  imleUed  fur  his  progress  than  to  tlietr  joint  mis- 
tress herself.  He  was  aflcrwards  the  pupil  of  Simonides, 
tlien  well  stricken  in  years.  Pindar  dislinguisl»ed  him- 
self in  all  his  contests  in  Music  and  Poetry,  thcii  so 
common  in  Grcere.  He  competed  with  Myrtis  and 
Corinna.  of  whom  the  former  may  be  said  to  have  )>een 
his  Musical  mother,  and  the  latter  his  sister  in  the  tame 
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Art.  The  former  he  excelled,  but  the  latter  was  five 
times  successful  against  him.  Pausaitia.s  hints  thut  the 
personal  attractions  of  Corinna,  of  whose  \York.s  no  frug- 
meut  is  known  to  us,  had  some  influence  on  the  arbitra- 
tors. His  only  pieces  that  have  reached  us  ace  eoinpo- 
siiions  in  honour  cd*  the  conquerors  at  the  Olympic, 

Pythian,  Nemacan,  and  Isthmian  Gaines.  He  dieil  when 
eighty-six  years  old,  and  his  fi;llow*citixeiis  erected  in  the 
Hippodrome  at  Thelies  a monument  to  his  memory, 
which  exisletl  in  the  time  of  Pausaiiias.  Alexander, 
when  he  took  that  city,  rcspcctcil  his  house  and  descend- 
ants. The  Lscedictnonians  paidsimilartokeiis  of  respect 
when  they  ra\-ugrd  Uoiuliaand  bunted  its  Capital ; and 
in  so  gTcalcslcetn  did  liis  memory  continue,  that  Plutarch 
says,  in  liis  time  the  best  parts  of  the  sacred  lictims 
were  reserved  for  the  use  of  his  dcsecmlunts. 

Music  had  now  arrived  st  an  extraordinary  pitch  of  High 
pcrli'ctioii.  All  the  cities  of  Greece,  not  excepting  Sparta 
itself,  were  led  by  its  charms  ; and  Plutarch  informs  us,  in 
liis  Lift  (if  the  Spartan  Lyioader,  that  die  Musician  Aris- 
(onodH.  six  limes  a successful  competitor  as  a Citharsdist 
in  the  Pythian  Games,  flattered  that  Chief  by  telling  him 
that  if  lie  ever  gained  another  victory,  he  would  be 
content  to  lie  proclaimeil  his  disciple  and  servant.  This 
coinpluiietU  was  paid  ufier  Lysamler  haul  taken  the  city 
of  Athens,  beaten  down  her  walls,  and  burned  the  fleet 
in  licr  harbour  to  the  tound  of  finite^  in  Uie  XClVth 
Olympiad,  404  yeans  before  Christ. 

We  reexive  from  ancient  authors  incontestoblo  proois 
of  Musical  contests  in  the  Games  down  lo  the  epoch  of 
their  abolition,  after  the  establishment  of  the  Christian 
Ueligion.  It  is  suflicicnl  to  mention  tlie  laurel  won  by 
Nero  at  the  Pythian  Games,  sixty-six  years  afier  the 
Christian  Era,  and  the  two  Pythian  victorie.s,  amongst 
a number  of  others  reconlctl  in  the  Ariimklian  Marbles 
gained  by  C.  Aut.  Scpiimius  l^ublius,  a flute-player  in 
tlie  time  of  the  Emperor  Septimius  I3cverus.  W'e  will 
conclude  by  observing  that  the  Pythian  Games  in  honour 
of  Apollo  were  celebrated  at  Miletus  in  Ionia,  at  .Magne- 
sia, bids,  Perga,  and  Thessalonica,  as  wellasut  Delphi, 
and  that  in  each  of  these  places  Music  and  Poetry  were 
the  subjects  of  iirincijial  contest. 

TheNcmanuGames  received  their  name  fromNeiruoa, 
a village  of  Arcadia,  ami  were  of  so  great  antiquity  thuuhe 
Ancients  tliemsdves  are  not  ngrcixl  upon  their  origin. 
According  to  some,  they  were  iiiHliluted  in  honour  of  Ar- 
cliciDorus  by  the  Seven  Cliietii  against  Thebes ; others  say 
they  were  fouuded  by  Hercules  to  compliment  Jupiter 
afler  tlie  tictory  over  the  Nemtean  Lion.  'J'hv  display  was 
very  similar  to  that  in  the  Olympic  Gitmes,  and  certain 
it  is,  on  the  authority  of  i’lularch.  that  Music  was  one  of 
the  Arts  in  highest  esteem,  lu  his  hfe  of  }*hilop{smtn 
he  records,  that  he  entered  the  Theatre,  after  the  cele- 
brated victory  of  Mantintca,  dtiring  the  Ncma>an  Games, 
wliHsl  they  were  contending  for  the  Musical  Prize.  The 
Musician  Pylades,of  Megalopolis,  In'gan  losing  to  tlie  PyUilet. 
lyre  an  air  composed  by  Timoiheus,  the  woitls  of  which 
appeared  so  apjilicable  to  Phiiopcemen,  tJiat  all  eyes  were 
fixed  on  him,  and  the  song  was  iulcrrupted  Iiy  public 
applause  and  acclamation. 

Timoiheus,  another  celebrated  Poetic  Mu&kian,  was  Timatiwas. 
born  at  Miletus,  446  years  before  Christ.  He  excelled 
not  only  in  lyrics  and  dithyrambics,  but  also  in  the  art 
of  playing  on  the  lyre.  .According  lo  Pausaniaa,  he 
added  four  strings  to  the  seven  already  in  use  on  that 
instrument,  though  Suidas  says,  Uiat  even  before  his 
lime  it  had  nine,  and  that  he  wlded  only  (lie  leulh  and 
4 u 
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devcnth.  Be  this  as  it  may,  it  appears  hU  improve* 
fjntir  menu  gave  great  offence  at  Sparta,  and  he  was  ordered 
^ -■  -*  to  detach  from  his  ittslrumenU  the  additional  atringa 
and  revert  to  the  original  number.  He  was,  nmreover, 
banished  the  city  for  liia  refinemenU.  We  have  men- 
tioned in  a former  page  a similar  treatment  ofTcrpander 
by  these  unmusical  Spartans.  The  L.aceda!raoiiiaiis 
appear,  however,  to  have  atimiUed  the  use  of  the  enhar- 
muiiic  genus  on  account  of  its  simplicity,  but  to  Imvc 
disapproved  oi'the  chromatic  as  too  difficult  and  refined: 
a ia^  affording  prexd'  of  the  exislenoe  of  two  species 
among  them,  whereoi'  the  more  ancient  appears  to  have 
been  remarkable  for  its  aimiilidty  and  dignity.  Timo- 
theu.s  died  at  ^klaoedoii.  at  the  age  of  nioety-two  years, 
and  before  the  birth  of  Alexander  the  Great  He  is  not 
to  be  confounded  with  Uie  celebrated  fiule-player.  who 
by  his  Art  raised  the  pssatoos  of  that  Mnoarch.  and  as 
easily  allayed  them,  lie  was  a native  of  Thebes. 

Idhinka  The  Isthmian  Games  received  their  name  from  the 

OamM  Isthmus  of  C'brinth  whereon  they  were  celebrale<l.  In 

these,  as  in  Uie  former,  Music  and  l\)etry  bore  a prin- 
cipal part.  But  ill  respect  to  Uis  History  of  the  AK 
which  is  the  subject  of  this  Essay,  they  present  Utile 
that  is  remarkable.  Wo  cannot,  however,  cloee  the 
History  of  Greek  Music  without  some  allusion  to  the 

Pmstbw  celebrated  Panulhcnaic  Games  of  Athens.  Tliere  were 
two  festivals  bearing  that  name,  and  of  so  great  antiquity 
as  to  be  carried  back  to  the  time  of  OrplieuB.  The  greater 
PanatheoBa  were  celebrated  every  five  years,  the  lesser 
every  three  years, though  some  authors  say  the  latter  were 
solemnized  yearly.  Among  the  prises  cLstributed  were 
especially  tboee  for  Poetry  and  Music.  The  Ule  that 
these  Gamee  were  originally  founded  by  Pericles,  however 
his  taste  and  love  for  the  Arts  might  justify  such  a ooa* 
jecture,  is  sufficiently  contradicted  by  the  testimony  of 
Piularcfa,  who  examined  tlie  registers  of  their  celebration, 
and  carried  them  back  to  a much  more  remote  period, 
lu  these  Games,  players  on  the  flute  and  lyre  exercised 
their  talents  on  subjects  selected  by  the  Directors  of  the 
ceremonies,  and  whilst  Athens  enjoyed  freedom  and 
independence,  the  names  of  Harmodiusand  Arislogilon 
wanted  not  a Poet  or  Musician.  The  flute,  always  a 
favourite  instrument  at  Athens,  probably  because  its 
invention  was  attributed  to  Minerva,  attraelcd  culti- 
vation from  the  prizes  assigned  to  pcrfonneni  on  it  at 

Tbt  Fhite.  these  Games.  Although  Aristotle  speaks  of  the  flute  at 
its  earliest  introduction  es  an  uoarorthy  iuetmineiii, 
and  of  litile  account,  yet  aAer  the  invaskMi  and  defeat 
of  the  Persians,  its  use  bad  become  so  universal,  that 
unacquainlance  with  its  use  was  a reproach  to  a well- 
bred  person.  The  Athenians  Callias  and  Crilias,  Ar- 
chylms  of  Tarentom,  Phylolaus  and  Epaminondaa,  were 
excellent  flute-players.  In  short.  Music  was  in  so  great 
ealeein  at  Athens  in  the  time  of  Pericles  and  Socratea, 
that  Plato,  as  well  as  Plutarch,  havelbongbi  itneeasury 
to  leave  a reoiKd  of  the  persems  from  whom  ihoee  two 
celebrated  personages  received  tbeir  inslruciiowa  in  that 
Art. 

Bsmoo.  Damon  the  Athenian  was  the  inslmelor  ia  question. 

Socrates  calls  him  hit  friend,  a distinction  sofficicrtiUy  flat- 
tering to  his  memory.  He  was  the  pupil  at  AgathMics, 
who.  besides  the  qualities  which,  tn  Plato’s  opinion,  peeu- 
bariyfltteil  him  for  the  instruction  of  youth,  cultivated  also 
Uiat  branch  of  the  Scisnoe  which  more  particularly  rdatsd 
to  time  and  measure,  and  thus  attained  a more  than 
ordinary  reputation  in  the  eyes  of  that  Philoeopher. 
Pericles,  who  wae  a patron  as  well  as  an  enlightened 


judge  of  the  Arts,  was  desirous  to  enlist  the  Muses  m M"-tr 
all  public  amuMmenta  He  not  only  regulated  the  (*r«rk. 
mode  and  augmented  the  number  of  the  Musical  bimI  ''***v^ 
Poetical  contests,  but  he  also  built  the  Odeou,  a buil<ling 
appropriated  to  the  daily  practice  of  Poetry  and  Music, 
previous  to  their  production  at  the  Tlieatre.  To  Pericles  I^riclcs. 
the  Athenians  were  also  indebteil  fur  the  setUemenl 
amongst  Ibem  of  Antigenides,  a highly  celebrated  per- 
former on  the  flute,  and  one  oftlie  bestHu&iciansamuugst 
tlie  Ancients.  According  to  Suidas,  he  was  a native  of 
Thebes  in  Benotia,  whoso  inliabiunbt  were  famous  as 
performers  on  that  inslrumcBL  He  was  a pupil  of 
Philoxenus,  of  the  Islaud  of  Cylliera,  whose  Eyrie  Poems 
are  entirely  lost.  The  pupil,  in  his  youth,  went  about 
with  the  master,  and  acoompaoied  on  the  flute  the  airs 
which  tlie  latter  composed  to  his  Poems.  Reared  in 
soch  a school,  it  is  not  eurprimug  that  Ute  former,  in  his 
turn,  met  with  eucouragemcol  from  the  liighesl  classes, 
and  he  aocortliugly  was  intrusted  with  the  education  of 
Akibiades,  the  cousin  of  Pericles.  Aulus  Gellius  tells  us, 
that  Alcibiadca,  however,  was  disgusted  with  the  iuslru- 
menl,  as  Minerva  had  been  before  him,  aiul  by  discarding 
it  brought  it  into  discsteem  among  the  young  ncdality  of 
Athens. 

According  to  Athenmus,  Antigenides  was  the  Musiden  AoHgeai- 
who  played  the  flute  at  the  nuptials  at  Ipbicrates,  the 
AUienian  General,  who  married  the  daughter  of  Cotys, 

King  of  Thrace.  Plutarch  assigns  to  him  the  bonourof 
having  alimuluietl  Alexander  by  his  Musk,  but  the  repu- 
tation seems  more  likely  to  hsve  belonged  to  Timothens. 
Notwitbstanding  liis  success  add  celebrity,  this  great 
Musician  looked  upon  public  patronage  as  a very  preca- 
rious possemioa,  and  never  allowed  himself  to  be  puffed 
up  by  the  applause  of  the  multitude.  He  impressed 
similar  Benliments  on  his  pupils,  and  with  the  view  of 
consoling  one  of  great  merit,  who  bad  received  hut  little 
encouragement  from  applause,  he  encouraged  him  by 
saying.  **The  next  time  you  play  ahsll  be  to  rnywelf  and 
the  Muses.'*  He  introduced  several  iai|tfovemcu(s  in 
the  instrument  by  increasing  the  number  of  holes,  and 
thereby  exlcading  its  compass.  TheophrastuK,  in  his 
Huiory  informs  us  of  tlie  particular  season  st 

which  Antigenides  cut  the  reeds  for  his  flute,  in  order  to 
procure  a quality  of  tone  suitalile  to  the  refinemefils 
which  he  introdu^  io  the  Art;  and  Pliuy  has  (ranalsted 
the  pasaage,  (xvi.  Sfl.)  Antigenides  appears  to  have 
had  a portion  of  the  coKoonib  about  him,  for  he  extended 
his  regulatiuos  beyond  the  instrument,  to  (he  dress  of 
the  performer.  For  instance,  it  appears  that  he  was  the 
first  who  appeared  in  public  in  Milesian  slippers  and  a 
robe  of  saffron  colour.  Relative  to  him,  Plutarch  re- 
cords a joke  of  Epaminondas,  who,  on  being  informed 
that  the  Athenians  had  sent  troops  into  the  Pelopon- 
nesus with  new  arms,  inquired,  *'  Whether  Antigenides 
had  been  disturbed  when  be  saw  new  flutes  in  (he 
hands  of  Tellis?' 

Dorion  was  the  contemporary  and  rival  of  this  maoter.  Dorien. 
Plutarch  mentions  him  as  having  made  many  changes 
io  the  Music  of  bis  time,  and  as  being  at  the  head  of 
a party  which  opposed  another  under  Antigenides. 

Tbongh  greatly  extolled  by  Athencus,  there  is  ground 
for  believing  that  his  good  coinpaniooship  did  more 
for  his  fame  than  his  skill  sa  a MuHciaa.  A dr- 
cuftwlanoe  mentioned  by  Plutarch  in  bis  Life  ef  /so- 
erafes,  will  give  our  refers  some  notion  of  (he  abun- 
dance of  Flute-Music  at  Athens.  The  Orator  (Iso- 
crates) was  the  eon  of  Tbeodorua,  a manuiacturer  of 
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Miisic.  flutes,  who  oequired  sufficient  fortune  by  bis  businesn 
Or««lu  Bot  only  to  bestow  on  bis  children  eery  superior  edu« 
cations,  but  to  be  able  to  bear  one  of  the  ipeatest  bur- 
thens to  which  an  Athenian  dtisen  was  liable,  namely, 
the  support  of  a choir  for  his  Tribe  or  Ward  on  all 
public  occasions.  The  wealth,  however,  of  Theodoras 
does  not  appear  to  extraordinary,  when  it  is  known  that 
the  sum  of  three  talents,  equal  to  upwartls  of 
sterling,  was  gfiven  Ibr  a flute  by  Ismenias  at  Corinth. 
Now,  thouj^h  this  Itmenias,  of  whom  Plitiyand  Plutarch 
mention  some  ridiculous  talcs,  nmy  have  been  n silly 
fellow,  yet  even  allowing  for  extravagance,  it  shows  that 
a good  instrument  found  a ready  purchaser  and  a large 
price.  Montfauoon  may  be  consulted  to  prove,  from 
inscriptions  on  antique  marbles,  the  great  estimation  in 
which  the  instrument  was  held.  At  Athens  the  flute- 
players  attached  to  the  sacrifices  were  nominated  nl  the 
same  time  with  the  Slate  Officers;  they  were  almost  a.s 
much  esteemed  as  the  Priests  themselves,  having  a share 
of  the  flesh  of  the  victims,  and  tlie  proverb  of  \v\tjtov 
fitor  was  npplietl  to  a man  who  lived  chiefly  at 
the  tables  of  others. 

Ctoois.  From  the  list  of  cehbraled  flute  players  the  natno 
of  C'loua-H,  according  \o  Plutarch,  ilfserv't's  to  be  drawn 
forth ; he  was  a conlem]torary  id’  Terpander,  and 
the  first  who  com|M)seil  nomtn  or  uirt  for  the  flute. 
Folymae^  Polymnestes,  a native  of  Coloplmn  in  loniu,  eompoaed 
!«*■  as  well  for  tlic  flute  as  he  played  on  the  lyre,  which 

was  not  common  among  the  Ancienta.  He  is  reputed 
to  have  been  the  inventor  of  Uie  Hypolydian  a 

semitone  below  the  Dorian,  and  the  loweat  of  the  five 
original  Modes ; it  w».«,  perhaps,  the  first  exleneioa 
downwards  of  the  scale  os  the  Mixolydian  was  ufv 
TelephanM.  wards.  Telephones  of  Samus  was  distinguished  in 
the  time  of  Philip  of  Hacedon,  not  only  by  hia  talent 
on  the  flute,  but  by  being  honoured  with  the  fiiend* 
ship  of  Demosthenes.  In  the  time  of  Pausanias,  o 
monument  still  remained  to  his  meizuiry  between 
Megara  and  Corinth  erected  by  Cleopatni,  Philip’s 
Female  per.  sistrr.  The  practice  of  the  flute  extetsded  to  the  fttr 
forawn  oti  ; and  among  the  celebrated  female  performers  must 
be  recorded  the  name  of  Lamia,  whose  proficiency  on 
k,  added  to  her  wit  end  beauty,  caused  ber  to  be  coo* 
sidcre*!  a prodigy.  Plutaicb,  Atheneus,  and  others, 
speak  ot*  il>e  honours  she  received  throughout  Greece. 
She  is  nicntiimetl  by  }*)utarch  in  his  Li/e  ef  Dtmelnv*^ 
as  liBving  so  wrought  upon  that  Prince  in  favonr  of 
the  Athenians,  that  they  rtodcrad  her  divine  hoiMNnra, 
and  dedicated  a Temple  to  her  usidcr  the  name  of  Venue 
Lamia. 

Extravion  Whilst  Instnimental  Mueic  wee  eonfined  to  the  ac* 
ofthewslss.  companiment  of  Poetry,  its  limits  were  restricled  within 
narrow  bounds ; but  in  proportion  as  the  Magician 
divested  himself  of  the  laws  of  metre  and  proeody,  the 
strings  of  the  lyre  and  the  holes  of  the  flute  incransed 
in  number.  These  additions  brought  with  them  new, 
varied,  and  complicated  rooveesenls  and  intervals, 
and  their  oonaequent  extramdinary  modnlation.  This 
change,  whereof  Aristotle  bitterly  complained,  was  afier 
his  time  earned  to  exosse.  The  Philosophers  raised 
their  voices  against  the  iaaovations,  which  they  con- 
sidered detriments!  to  the  morals  of  the  people  ; who, 
never  diepoecd  to  eaerifioe  the  pleeeurea  of  sense  to 
those  of  intellect,  listened  to  the  noveltiee  with  rapture, 
and  bestowed  the  utmoet  patronage  upon  tlw  com- 
posers; BO  that  Music,  winch  bad  at  fim  b^n  the  humble 
companion  of  Poetry,  finally  beenme  its  sovereign 
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miiitrvM.  Plato,  Artstoxenus,  and  Plotarch  complain  not  Mude. 
less  than  Aristotle,  of  the  corruption  and  decay  of  Music 
among  the  Greeks.  The  fonikcr  considered  the  Art  as 
fitted  only  for  Religious  purposes ; hence  he  condemned 
its  use  in  public  feasts,  in  the  Theatres  and  as  a domestic 
amusement.  The  complaint  of  Arisloxenus,  as  be  was 
a sound  Musician,  would  be  entitled  to  some  consi- 
deration, if  it  were  not  probable  thst  tl>e  succees  of  his 
rivals  had  some  tendency  to  bias  liis  judgment.  Pin- 
tarcli  also,  himself  a Priest  of  AjioIId,  must  be  read  on 
this  point  with  caution.  Atlicnieus.  a more  independent 
person,  observes,  that  notwithstanding  all  that  had  been 
wrilteu  on  Uie  subject,  the  Art  in  Greece  in  his  lime  owed 
its  priiMHpal  altraciicMia  to  the  Theatre.  Grecian  Music, 
like  the  other  Arts,  had  its  infancy,  tnalurity,  and  ilccuy. 

After  the  conquest  of  Greece,  neither  her  actions  nor  Deelms  of 
ber  works  of  Art  indicated  her  former  greutiicss  ;•  yet 
Music  continued  to  be  cullirated  under  iIm  Roman  Em- 
perors.  It  has  always  been  one  of  the  solaces  of  iho 
Greeks  even  under  the  dominion  of  the 'I'urks;  but  un  lew 
their  Music  at  present  be  essentially  diflerent  from  what 
it  was  ill  the  periods  whereof  we  have  been  treating, 
nothing  could  have  been  more  barbarous  or  less  likely 
to  pleaM  A modern  ear,  than  ancient  Greek  Music. 

But  notwithstanding  all  that  the  Learned  have  written 
on  the  subject,  so  much  is  the  Art  so  object  of  sense, 
and  so  momentary  is  its  influence,  thst  however  clearly 
the  (echnicalilles  may  be  explained,  the  eActs  on  the 
organ  will  remain  in  profound  obscurity.  Who  would 
be  able  to  uodersiawd  the  full  powers  of  Beethoven  or 
Mozart  a oeatury  hence,  should  modem  Jaslruinental 
Music  fail  into  decay  in  the  interim  from  want  of  com- 
petent performers  ? 

Homan  Mu»ic. 

. c 

Although  the  Romans  were  chiefly  indebted  to  the 
GreeLs  for  their  Arts  and  Sciences,  yet  (since  no  nation.  Music, 
however  uncivilised,  has  ever  yet  been  known  to  be  en- 
lircly  without  knowledge  of  some  rude  sort  of  Mnaic) 
it  appears  that  at  a very  remote  period  they  were  in 
some  measure  acquainted  with  llie  Art,  perhaps  formed 
on  Etruscan  models,  for  Religion  and  War.  Their 
ooanections  with  Etruria  were  long  antecedent  to  thoee 
with  Greece ; yet  as  it  must  be  remembered  that  the 
Arts  of  the  former  Country  were  very  similar  to  ihow 
of  the  latter,  it  might  he  that  the  Music  of  which  we 
speak  came  from  Greece  through  Etruria.  Strabo  and 
Livy  cxprcHsly  stale  that  the  ilomao  public  Music  was 
imported  from  the  Etruscans.  More  than  one  author 
has  seriously  found  an  early  origin  for  the  power 
of  the  modern  Improcciuitori  of  Italy  in  a passage  of 
Dionysius  Halicarnsssensis,  (Iib.  ii.)  which  describralbe 
first  Roman  Triumph,  (that  of  Romulus  over  the  Cnni- 
oetMtrs,)  wlien  the  army  in  three  divisions  sang  in  honour 
of  the  Gods,  sod  moreover  celebrated  the  exploits  of 
their  General  by  extempore  venet.  Burney,  with  much 
lolemnily,  says  on  the  passage,  *‘This  eccoiint  aflurds 
a very  veoerable  origin  to  the  Improvaimtori  of  Italy, 
as  the  event  happened  in  the  fourth  year  of  Rome,  749 
years  before  Christ  and  fourth  year  of  the  aeventJi 
Olympiad.”  Diooyaiue  remarks,  that  the  Roman  Prw- 
tovs  annually  celebrated  OauMS  in  honour  of  Cybele^ 
aoeordiog  to  the  Roman  and  not  the  Uradan  custom, 
that  her  statue  was  with  great  eolemnity  paraded  round 
the  city  to  the  aound  of  cymbals,  followed  by  perfbrniefa 
on  the  flute  {daying  aira  in  ber  hosKwr.  Theae  are  Ihn 
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THu»‘c.  only  lrn«s  to  bo  foun<I  in  Ancient  Hislory  of  Music 
Ronua.  orispimny  Roman,  or  at  least  of  Music  that  docs  not 
api>car  to  liavc  been  brouffht  from  Greece. 

Tbs  S&UL  The  Salti, instituted  by  Numa,  danced  and  san^Hrmns 
tolhe  praise  of  the  God  of  War.  Armed  whilst  cn^ged 
in  the  dance,  aometimes,  sa)*s  Dionysius,  they  moved  to- 
other, sometimes  by  turns,  and  were  accompanied  in 
the  dance  by  certain  Hymns,  accordin|^  to  the  custom  of 
the  Country.  Tlietr  appellation  was  derived  from  the 
violence  of  their  actiou,  a tali^ndo,  and  conveys  therefore 
but  a mean  notion  of  the  refinement  of  their  Music. 
Senrius  Tullius,  who  divided  the  people  into  classes 
and  centuries,  directed  that  twocenturies  should  entirely 
consist  of  trumpeters,  horn-players,  and  those  whose 
duty  it  should  be  to  sound  the  chat^.  This  was  600 
years  before  Christ,  and  proves  the  early  importance  of 
military  Miisac  amon(^  the  Romans.  By  the  laws  of  the 
Twelve  Taldes,  150  years  afterwards,  the  master  of  the 
ceremonies  at  funerals  is  to  provide  ten  6ute«pUyers,  and 
the  praises  Aonoratorum  virontm  are  to  be  proclaimed, 
accompanied  with  mournful  songs  to  the  sotind  of  the 
flute. 

K|itibaU«  The  Hymeneal  Songs,  which  were  in  aflertimes 
changed  and  refined  down  to  Rpithalamia,  were,  as  we 
Warn  from  Servitis,  Macrohins,  and  Horace,  in  their 
origin  indecent  and  obaicene  compositions,  called  Fescen- 
nine  verses,  which  young  people  sang  before  the  aparU 
tnentK  of  the  new-married  couple.  Livy  (vii.  2.)  gives 
as  a tolerable  sketch  of  the  History  of  the  Roman  Drama, 
from  which,  as  in  Greece,  Music  was  inseparable. 
The  account  is  sufficicnily  iuteresting  to  deserve  ex- 
IractioD.  *'  This  year  (964  b.  c.)  the  Plague  continued 
to  rage,  and  in  that  succeeding,  under  the  Consulate  of 
C.  SulpicUiB  Pclicus  and  C.  l.idnius  Stolo.  Dtiring 
this  period  the  most  memorable  circumstance  was  the 
Lectifter*  celebration  of  a public  feast  culled  the  LfctUfrrnium,  to 
*‘‘*“*’  obtain  the  favour  of  Ihe  Gods,  being  the  third  of  the 
kind  that  had  been  celebrated  since  the  building  of  the 
dty.  The  authorities,  however,  finding  that  the  violence 
of  the  pestilence  neither  abated  through  human  care 
nor  divine  assistance,  and  being  moreover  superstitious 
to  a high  degree,  among  other  modes  tried  to  appease 
the  incensed  Deities,  are  said  to  have  instituted  the 
Dramalie  Ludi  Sceniri,  amusements  entirely  new  to  a warlike 
PImos.  people,  who  previously  to  that  period  hail  none  but 
thoae  of  the  ('ircus.  These  dramatical  eshibitions  were, 
like  the  beginnings  of  most  other  things,  incoiuiderable, 
and  borrowed  from  foreigners  ; inasmuch  as  actors  were 
brought  from  Etruria,  who,  without  verses  nr  action 
pressive  of  them,  danced  not  ungracefully  in  the  Tuscan 
foshion  to  the  flute.  The  Roman  youth  in  process 
of  time  imitated  these  dancers,  mingling  raillery  with 
their  rude  verses,  and  gestures  correspondent  with  the 
import  of  the  words.  These  Play's  thus  received  ut 
Home  were  improvcil  ami  refined  by  repeated  perform- 
ances. The  Roman  actors  acriuircd  the  name  of  Hu- 
trionet  from  the  Tuscan  word  Afsfer,  signifying  a stage- 
player.  The  dialogue  no  longer  comiuucd  to  consist 
of  unpremeditated  and  coarse  jests  in  rude  verses  like 
those  of  the  Frirce/tnim',  but  of  Satires  accompanied  by 
Music  set  for  the  flute,  ond  recited  with  proper  gestieu* 
latinn.  Some  years  ailerwards  Livius  Aiidronicua  first 
ventured  to  abandon  Satires,  and  wrote  Plays  with  a re- 
gularly connected  plot.  Satires,  which  had  afforded  anb* 
jrcts  of  coarse  mirth  and  laughter  to  the  people,  were 
thus  reducetl  to  form,  and  Acting  gradually  became  an 
Alt.  The  Roman  youth  now  left  it  In  the  hands  of 


Players  by  profession,  and,  as  formerly,  farces  were  acted  Sftr«Ie. 
at  the  emi  of  their  regular  pieces.  These  Dramas  soon 
afler  obtained  the  name  of  Exodia,  and  were  usually 
interwoven  with  the  Atellane  Comedies;  pieces  origi- 
nally borrowed  from  the  Osci,  and  always  performed 
by  the  Roman  youtii,  who  did  not  allow  them  to  be 
disgracetl  by  professed  actors.  Hence  it  was  a rule  that 
those  who  performed  In  such  pieces  were  not  to  be 
disgraced  from  their  Tribe,  but  were  to  serve  in  the 
army  as  though  they  had  never  appeared  on  llte 
stage.” 

The  circumstances  under  which  these  pieces  were  first  roanectino 
represented  show  that  the  Theatrical  Games  among  Ihe  R«li* 
Ronvans  were  of  Religious  institution,  as  they  were  among 
the  ancient  Greeks,  and  tlie  importance  of  Music  in  Keli' 
gious  ceremonies  is  confirmed  by  another  curious  pas- 
sage in  Livy.  (is.  SO.)  where  he  relates  the  effects  of  the 
resentment  of  the  Roman  Musicians,  who  commonly 
played  during  the  sacrifices,  and  who  imagining  that 
they  were  affronted,  withdrew  in  a body  from  the  city  to 
Tlbur.  The  Tiburlines  entreated  tliem  to  return,  but 
the  Musicians  wore  inflexible,  and  stratagem  was  obliged 
to  be  used.  Different  persons  besought  them  on  a cer- 
tain festival  day  to  come  and  assist  nt  Ihe  celebration. 

Being  plied  with  wine  beyond  moderation,  they  fell 
asleep  and  became  insensible,  and  were  then  placed  on 
cars,  and  carried  bock  to  Rome.  There  they  passed  the 
rest  of  (he  niglit  in  a public  part  of  the  city.  In  the  morn- 
ing. when  the  fumes  of  the  wine  began  to  be  dissipated, 
they  were  surroundcil  by  the  people,  who  appeased  them 
by  granting  them  the  privilege  of  parading  the  city  three 
days  every  year  in  the  costume  of  tlicir  profession,  with 
liberty  to  play  on  their  insirumcnis.  ond  to  give  them- 
selves up  to  every  species  of  licence  and  excess.  This 
anecdote  proves  the  importance  attached  to  Music  in 
Religious  rites,  not  less  than  the  licentious  dispositions 
of  the  Professors  of  the  Art.  Music  was  long  coiifmcd 
to  sacred  use,  and  it  was  not  till  at'ier  the  deienl  of 
Anliochus  the  Great,  King  of  Syria,  that  Musicians 
{PutUritr)  were  introduced  at  Rome  to  play  in  the 
Asiatic  fashion  at  festivals  and  private  banquets. 

In  respect  to  Etruscan  Music,  tfic  published  collections  Ktnnraa 
of  Ihe  antiquities  of  Etruria  suSicieutly  show  that  its  Muauc. 
ancient  inhabitants  must  have  been  much  attached  to 
the  Art.  All  the  different  sorts  of  Musical  inslrumciiU 
which  are  found  on  Grecian  sculptures  are  equally 
to  be  Been  on  Etruscan  vasea.  If  the  Rumaiis  lacked  IntnxIwM 
genius  In  the  invention  of  the  Arts,  they  certainly  at  Katne. 
had  the  good  taste  to  admire  and  imitate  lliose  of 
the  Greeks  after  conquering  them.  Like  them  they 
liod  Public  Games,  combats  of  athlette  and  C'harioi- 
races.  Ttieir  Generals,  when  honoured  with  a Triumph, 
entertained  the  pe<q)]e  with  Spectacles,  in  wliich  Music 
had  a conspicuous  share,  especially  on  the  last  day. 

Cesar  gave  the  first  Xaumachia  on  the  Lake  Fu- 
cinus,  fM.*ar  Rome,  which  is  said  to  have  been  atteiuieil 
by  ten  thouMud  Musicians  of  both  sexes,  who  sang 
and  played  on  iustrumeuts ; amt  at  his  funeial,  the 
Musicixns  in  attendance  threw  their  instruments  on  the 
pile.  Music  declined  under  Augustus,  who  probably 
cared  little  about  it.  In  his  time  clapping  of  hands  and  iVcliaa 
whistling  was  introduced  at  the  Spectacles.  He  hsd, 
however,  a good  voice,  and  at  a late  period  of  Ills  lifo  Im$ 
employed  a Musician  to  teach  him  to  regulate  it  so  that 
it  might  be  more  advantageously  used  in  his  S|>ceche9. 

At  his  death,  the  Senate  and  priucipal  cilixens  re- 
ceived his  body  without  the  gates  Mi  the  city,  aud 
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lf(Mk.  conducted  it  to  iU  sepulture  singing  mournful  verses  to 
Rocasn.  |,|j  memory.  Allcr  his  decesise  Tiberius  banished  the 
(^’omediaiis  and  Musicians;  Calipula  rccallod  them; 
Claudius  also  encouraged  them,  but  Ive  preferred  Gladi* 
atorial  fights  to  Theatrical  exhibiiiona. 

Nero.  Nero  restored  Music  to  all  its  former  splendour,  and 

cultivated  it  himself  like  a Professor ; it  has  been  aflirmed 
that  he  poisoned  Britlanicus  merely  because  he  had  a 
more  agreeable  voice  than  his  own.  lie  pass.e<l  the 
greate^t  portion  of  his  lime  in  rccciviug  leswjns  fromTor- 
pus,  the  most  skilful  harpist  and  lyrist  of  hts  time,  whom 
he  lodged  in  his  palace.  His  first  appearance  on  the 
Theatre  was  at  Naples,  which  city  he  entered  tlressed  as 
Apollo,  and  attended  by  the  best  Musicians  of  hts  time 
and  by  a crowd  of  his  officers  in  a thousand  clmriots. 
Scarcely  did  he  tread  the  stage  before  no  enrtluiuake 
sfiook  (he  Theatre,  but  with  the  greatest  coolucf>s  and 
presence  of  mind  he  continued  his  sung,  notwithstand* 
ing  a cunsidemblc  portion  of  the  audience  fled  with  pre- 
cipitation. So  dcliglited  was  he  with  the  applause  re- 
ceived at  Naples,  that  he  preferrcil  it  to  every  other 
city.  A crowd  of  Musicians  from  alt  parts  soon  arrived 
to  judge  for  thcmMilves  of  the  talent  of  the  Emperor. 
Of  these  he  retainetl  five  thousand  in  his  service,  andap- 
pointcfl  for  them  a distinguishing  uniform  and  a suitable 
salary.  At  his  return  (rnin  Naples  the  (leoplc  were  so 
impatient  to  see  him  on  the  stage,  that  he  stopped  a day 
there  at  their  earnest  supplication,  to  indulge  them  with 
the  sound  of  hts  celestial  voice.  He  was  rcciHved  with 
great  applause,  and  thcreaAcr  made  no  difTicuity  of 
playing  at  Rome,  and  even  of  recetrfng  payment  for 
his  performnnee,  esteeming  every  thing  at  a high  rate 
which  was  obtained  through  Music.  Encouraged  by  this 
success  he  proceetlcd  to  (irecce  (o  contend  for  the  prize 
at  the  Olympic  Games,  which  he  obtained  by  bribing  his 
rivals  and  judges.  In  his  journey  aflenvards  through 
Greece,  he  every  where  challengetl  the  most  sViltul 
Musicians,  and,  us  may  be  supposed,  always  came  off 
conqueror,  as  well  on  the  lyre  and  harp  as  in  singing. 
At  his  return  from  Greece  to  Naples,  he  entered  that 
city,  and  afterwards  Antium  and  Rome,  by  breaches  in 
the  walls  of  each,  aa  a conqueror  at  the  Olympic  Games, 
bearing  with  him  in  triumph  as  tlie  spoils  of  an  enemy, 
eight  hundred  prizes  which  he  had  extorted  in  his  Mu- 
sical contests.  By  the  wheels  of  the  same  chariot  at 
which  Kings  conquered  by  the  Romans  had  walked, 
and  with  similar  pomp  and  solemnity,  now  trod 
through  the  streets  of  Rome  Diodorus,  a celcbratcil 
Grecian  lyrist,  with  other  distinguished  Musicians.  One 
hardly  knows  which  most  to  wonder  at,  the  vanity  of 
Nero,  who  believed  himself  in  possession  of  the  first- 
rate  taWnIs.  superior  to  those  of  the  Professors ; or  the 
fulsome  adulation  of  the  artists  in  publicly  acknowledg- 
ing their  defeat  by  the  Emperor.  The  care  which  Nero 
bemowed  on  his  Toioe,  as  related  by  Historians,  is  in- 
teresting as  throwing  some  light  on  the  practice  of  the 
singers  of  antiqnhy.  At  night  be  lay  on  hts  hack,  with 
a thin  plate  of  lead  on  hla  stomach.  He  cleared  the 
body  hy  clysters  and  emetics,  and  abstained  from  all  sorts 


of  fruit  and  dishes  likely  to  injure  (he  voice.  Suetonius  Marie, 
says,  (hot  the  best  way  of  acquiring  his  good  graces  was  Kidman, 
to  praise  his  voice,  which  was  weak  and  thick,  t*>  affect 
to  be  in  Iransporis  when  he  sang,  and  to  appear  sormw- 
ful  if,  like  moat  singers,  he  left  off  through  caprice. 

Such  was  his  passiou  fur  the  applause  of  the  multitude, 
that  he  oppeared  almost  daily  on  the  Stage;  and  Ves- 
pasian, who  was  afterwards  Emperor,  gave  him  great 
uflencc  by  trying  on  one  occasion  to  escape  from  the 
private  Theatre  in  his  Palace  while  he  was  singing.  | 

'Die  successors  of  Nero  encouraged  public  Games  and 
Musical  uml  I>raniatic  representations  in  all  the  great 
cities  of  the  Empire.  Hadrian,  who  was  educated  at  Hodriaa. 
Athens,  was  inui^  attached  to  (he  Arts  and  habits  of 
Greece.  He  established  new  Games;  and  Antoninus, 
who  fulluued  him  in  power,  instituted  others  also  in  his 
honour,  which  were  celebrated  at  PnxziioH  in  the  second 
year  of  vs'cry  Olympiad.  ComonoHus,  a monster  almost  CoMauslut. 
ns  cruel  as  Nero,  was  like  htrn  deliglited  also  to  appear 
on  the  Stage ; but  it  seems  that  he  was  more  of  a dancer 
than  an  actor  or  tinger,  and  that  his  chief  pleasure  was 
in  preseiiling  (limself  as  a Gladiator.  The  fall  of  the  Pecltne  of 
Empire  drew  with  it  that  of  the  Arts,  and  Music  disap-  |*®’"**‘ 
pcared  with  lltc  rest  of  iftctn,  till  the  period  at  which 
it  revived  in  modem  Italy,  to  spread  thence  throughout 
Europe,  and  to  surpass  uol  only  that  whicli  had  existed 
in  ancient  Rome,  but  even  that  which  the  Greeks  had 
never  been  able  to  teach  their  scholars  and  coiuitierurs. 

Modem  SytUm  of  Mntic. 

Aristides  QuinUlianus.  a writer  on  Music,  who  is  Modem 
supposed  fo  have  lived  about  the  lid  Century  of  the 
Christiau  Era,  and  whose  three  Books  on  Greek  Muiiic  Amridev. 
were  prinlc<l  by  Mcilwmius  among  the  Anliqua  Muticee 
Auctorc*,  (hough  he  treated  the  subject  more  like  a 
moralist  than  a profeasional  man,  gives  many  curious 
particular*!  and  opinions  on  the  Art  as  practised  in  his 
days.  He  ultimately  reduces  his  definition  of  Music, 
however,  to  the  study  of  the  voice  and  accompanying 
action.  It  is  not  necessary  to  enlarge  upon  his  doctrine 
here,  we  shall  merely  state  that  he  divides  Music  into 
the  conteinpintivc  and  the  active;  the  first  regarding 
iU  causes  ami  principles,  the  last  the  application  and 
employment  of  (hem.  The  word  harmony,  to  which  a 
strict  meaning  is  attached  by  all  modern  writers,  was  by 
the  Ancients  nndenitood  as  the  arrangentenl  of  the  sounda 
of  (he  system ; and  it  may  be  observed  that  Quinlilisnua 
ecrlainly  understood  the  division  of  the  three  genera 
with  which  we  are  acquainted,  namely  the  diatonic,  the 
chromatic,  and  the  enharmonic;  Uie  diatonic  embra>  Tvtrscfeord. 
cing,  in  a space  of  (wo  octaves  and  a hal^  the  interval 
between  the  la  below  our  bass  clef  ond  our  re  on  the 
fifih  line  of  the  soprano  clef.  This  is  the  full  extent  of 
a man’s  voice,  ond  contains  eighteen  strings  or  notes. 

These,  as  will  be  seen  below,  were  divided,  beginning 
at  the  second,  into  tetruchords,  or  combinations  of  four 
notes,  each  succeeding  (he  other  by  the  progression  of 
one  semitone  and  two  tones. 
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Setniioae.  Ssmitone. 

iMl  ^ Semitone. 

Senutose. 

It  will  immediately  occur  to  the  reader  thot  onyoneof  many  modes  or  km  would  he  oMained,  each  Iteing  su- 
these  notes  might  become  that  final  in  an  air,  hy  which  perior  or  inferior,  os  the  sir  might  extern!  alx>ve  (he  key 
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Malic. 

Moiiem 


Millie  of 
ihr  Mirijr 
ChriitjAo*. 


Rccleiusti* 
eal  Toon. 


no(^,  or  a!«  Ihe  key  note  occupy  the  centre.  Each 

note  wiw  imlicat^  by  n particular  mark,  accordintr  to 
' its  mode  and  g;enuii,  and  it  ia  manifest  that  each  ^nns 
must  itilroduce  a number  of  new  notes  also  represented 
by  different  marks,  varying;  a.s  the  mole,  and  ihiia  form- 
ing an  almost  infinite  vocabniary.  An  in  the  formation 
of  these  marks  or  signs  analogy  was  not  kept  in  view, 
nothing  was  more  confused  than  the  study  of  Music, 
and  it  was  proportionaUy  difficult.  Mtisic  was  sobser> 
vienl  to  Poetry,  so  far  as  rhythm  and  metre  were  con- 
cerned ; and  at  the  period  whereof  we  are  speaking. 
Musical  composition  was  exdusiveiy  confined  to  vocal 
pieces,  and  no  precept  whatever  occurs  relative  to  the 
use  of  intervals  in  harmony  ; and  we  might,  doubtless, 
conclude  that  the  Ancients  were  unacquainted  with  that 
which  we  term  H«nMonv;  even  if  we  did  not  possess 
positive  knowledge  of  the  origin  and  progres.s  of  modern 
Harmonic  Art,  as  wilt  hereafier  be  seen.  In  ihe  as- 
semblies of  the  early  Christians,  it  is  well  known  that 
the  congregations  joined  in  chanting  different  parts  of 
the  Liturgy,  that  is,  the  Psalms  and  Hymns — a fact 
which  implies  simple  and  easy  Music,  sung  without 
preparation,  by  persons  who,  generally  speaking,  were 
uninstraeled  In  the  Art,  and  who  moreover  professed  to 
observe  the  greatest  simplicity.  This  was  the  earliest 
step  to  tite  dntmciion  of  ancient  Music;  another  was 
the  method  in  wfiich  it  was  first  set  in  the  Christian 


Churches  to  barbarous  prose,  and  to  not  lew  barbarous  Mmr. 
poetry.  Thus  the  rhythm  of  their  Music  derived  from  MneWra. 
their  words  retained  but  little  mark  of  measure,  and 
was  probably  drawled  out  in  slow  and  unequal  time 
to  a language  without  harmony.  It  still,  however,  had 
consiittited  rules  and  variety  in  its  change,  and  character 
sufficient  to  render  it  capable  of  being  applied  to  other 
kinds  of  performances.  The  Music  of  the  first  four  cen- 
turies of  the  Christian  Church  is  not  precisely  known. 

At  the  end  of  that  period,  we  learn  fit>m  St.  Augustin* 
that  Rcdesia-stical  chanting  was  in  so  great  confusion  that 
St.  Ambrose,  Archbishop  of  Milan,  in  374,  undertook 
the  ta.sk  of  reducing  it  to  some  order.  To  that  Prelate  Pops  Grs- 
the  Church  was  indebted  for  laying  the  foundation  of  a 
superstructure  executed  by  Pope  Gregory  two  centuries 
afterwards,  which  has  formed,  in  its  turn,  the  basts  of 
all  that  ia  grand  and  valuable  in  motlero  Art.  The 
Gregorian  Kccleaiasticai  tones,  still  itsed  in  Ihe  Churches 
of  Italy  in  their  early  simplicity,  first  made  the  Italians 
the  chief  singers  of  Europe,  and  they  may  with  equal 
truth  be  said  to  have  been  the  origin  of  Music  in  our 
own  Country.  Tlie  modern  disnt  of  our  Cathedrals, 
introduced  at  the  Reformation,  is  but  a poor  substitute 
for  that  which,  conflnerl  to  nine  varieties,  lias,  without 
satiating  Ihe  ear,  been  heard  in  the  Romish  Church  from 
the  time  of  Gregory  to  the  present  hour. 

The  following  are  the  Gregorian  tones. 


Before  proceeding  to  give  (he  remaining  tones,  we 
shall  here  briefly  notice  that  (lie  first  fotir  are  in  minor, 
and  the  tatter  four  in  major  keys,  and  further,  that  Ihe 
Ist.  3d,  5th,  and  7th  arc  called  authentic  tones,  that 
is,  not  rising  higher  than  an  octave  from  the  key  note, 
and  rarely  dest'cuditig  below  it.  The  remaiodcr  are 
denominated  piagal.  and  do  not  descend  lower  than  the 
octave  U>  the  tonic  or  key  note,  nor  rise  higher  than  the 


8nd  Tone 


fifth  to  it ; hence  it  ought  to  be  a rule  with  the  organists 
of  the  Catholic  Gnirch,  that  in  giving  out  Ure  authentic 
tones,  a key  should  be  chosen  so  Uiat  the  final  note  may 
he  in  the  lower  port  of  the  coinjuiss  of  the  singer’s  voice, 
and  for  the  plagal  tones  one  in  which  the  final  may  be 
in  the  middle  of  it. 
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Thcahove  are  the  {TTOund  work  ortheAnlip1iona,Hjinns, 
and  Ma$M>»  of  the  Greguriati  Music,  which,  as  we  have 
above  obsened,  still  command  (he  veneration  of  Uie 
Jloinan  Catholic,  and  impress  the  culii\'ated  Protestant 
car  with  admiration.  The  harmonics  show  how  sn8Cep> 
lible  such  a system  was  of  richness.  Gregory  was  nut, 
however.  satisfie<l  with  having  formed  Uiis  code  of  doc- 
trinal Music,  but  maintained  and  ensured  its  duration  by 
establisliing  a school  for  orphans,  who  were  educated  as 
siiurers  for  llic  diflerent  Christian  Churches. 

ft  does  not  appear  (hat  (he  Musical  scale  assumed 
any  form  resembling  that  which  it  bears  at  present 
before  the  beginning  of  the  Xllh  Century.  We  are  in- 
debted for  it  to  Guido,  born  at  Arezzo,  a little  town  of 
Tuscany,  about  the  year  D90  ; duly  to  appreciate  whose 
talents  we  must  recollect,  that  b^ween  the  decease  of 
Gregory  and  tlie  period  whereof  wc  now  speak,  the  at* 
tempu  to  improve  Mnsical  notation  were  many.  The 
practice  had  Ik'Cd  to  place  letters  on  syllables  to  indicate 
aoumls,  neither  a very  intelligible  method,  nor  one 
quickly  read.  To  place  them,  therefore,  at  diflerent 
<k*grecs  of  height  from  each  other,  indicating  the  pro* 
portionatc  elevation  or  depression  of  the  voice,  those 
degrees  bdng  accurately  marked  by  pamllcl  lines,  was 


no*slighl  improvement.  Thotigh  (his  mode  had  indeed 
been  in  some  measure  used  Ix'fore  the  lime  of  Guido, 
it  U to  him  we  are  indebted  for  its  simplification  and 
order.  He  wrote  it  at  the  bednning  of  the  line,  and 
when  the  note  occurred  merely  put  a dot  in  its  place. 
And  this  metho<l  lie  afterwards  improved,  by  placing 
dots  in  (he  intervals  between  (he  lines,  to  denote 
degrees,  by  which  the  scale  was  rendered  much  easier 
to  {wrforin  at  sight.  Guido  added  to  (he  system  then 
in  use  a basa  note,  answering  to  our  g,  or  sol,  in  the 
Fa,  or  haM  clef,  which  he  designated  by  the  gamma 
(P)  of  the  Greeks,  and  from  (his  the  scries  of  bouimIs  in 
the  system  takes  the  name  of  gomut.  Beyond  these 
improvements  he  proceeded  to  tliul  of  counting  by  heza* 
chords  instead  of  letrachords,  and  of  marking  by  the 
syllables  t/f,  re,  mi,  fa.,  tol,  ta,  the  major  hexnchord, 
however  placed  in  degree  upon  the  system.  This 
founiiation  of  his  system  of  solmization,  wc  have  not 
room  (0  explain  further.  The  invention  of  counter]x>int 
has,  without  justice  to  former  Musicians,  been  assigned 
to  him.  Notwithstanding  he  first  wrote  on  the  subject,  he 
is  not  entitled  to  its  invention,  though  it  had  made  little 
progress  before  his  time.  The  following  appears  ila 
origin.  Tlie  organ  introduced  into  France  as  early  aa 
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Mu«le.  ihe  year  757,  soon  became  general  in  the  Weatem 
Mvnicra.  ChurctMS.  Used  as  au  accompaiiimeut  lo  the  Toice,  it 
\>ns  at  first  in  unison  witli  it,  and  the  facility  it  olfordrd 
of  giving  several  sounds  at  the  same  moment  uf  time  tunm 
aflorded  the  opportunity  of  discovering  that  among  tliem 
there  were  aome  which,  wlicu  sioiultaneously  struck,  pro 
duced  sensations  agreeable  to  the  ear.  The  minor  tidrd 
appears  lo  have  been  one  of  those  first  remarked,  ami 
thence  generally  u»ed  at  the  close  of  an  air.  but  there 
were  many  other  modes  soon  afterwards  in  use,  such  as 
holding  the  sound  of  the  organ  on  a note  below  the 
plain  chant,  or  canto  ftrmo.  Other  harmonics  were 
also  used  which  (without  detailing  llmsc  employed  by 
several  authors  previous  lo  Guido,  as  Nutker.  Reini, 
Hucbald,  and  Ado  deCIuiiy)  show  the  origin  of  tlie  Art, 
and  at  ihv  same  time  prove  Uial  it  was  totally  unknown 
to  the  Ant-'ieiita.  Those  tvho  are  inclined  to  pursue  this 
aubjcct,  will  do  well  to  consult  tlie  Abbe  tjerlx^rl's  two 
Works,  Dir  Cctnla  ct  ilftr-ticu  Saetd,  &c.  SJ  vols.  4to. 
1774.  and  his  Work  in  3 parts,  4ln.  jmhlishcd  in  17S4, 
aiiii  IxRiring  the  title  of  A'crijjfo/cT  Kcdnia^iici  de 
Muned  Saerd  potuahnum,  &c.  Vp  to  the  period  wo 
have  arriveil  at.  the  canto  ftrmo,  or  plain  chant,  con- 
sisted of  notes  of  equal  duration  as  respecU  time,  and 
rhy  thm  was  unknown.  Perhaps  from  the  circumstance 
of  profane  Miuuc  c«julaining  a portion  of  that  quality, 
or  from  Musicians  beginning  to  feel  iu  importance, 
so  that  the  organ  and  the  voice  might  move  together, 
this  branch  of  the  Science  now  began  to  receive  sonic 
Fianco.  attention.  Franco  of  Paris,  some  say  of  Cologne. 

was  the  first  who  treated  on  this  subject.  Though  his 
birth-place  is  uncertain,  it  is  by  nn  means  so  that  he 
was  a Scholor  of  the  Cathedral  of  Liege  in  lOCQ.  Ik- 
fore  him,  the  attempts  at  this  part  of  the  Art,  he  says, 
had  been  fruitless,  ami  it  really  appears  that  he  was  the 
fir;»t  who  reduceil  the  rules  of  rhythm  to  a sy.stem.  llis 
Work  is  printed  in  Gert>erl’8  collection  above  mcniioiicd. 
His  doctrine  is,  that  measured  Mm>ic  is  supcritir  to  plain 
cliant,  and  he  alludes  to  three  measures  of  a nole,  the 
kmg.  the  breve,  and  the  semibreve,  wliusc  subdivisions 
we  omit,  as  well  as  his  marks  of  relati>e  rests  and 
pauses.  He  gives  five  modes  of  rhythm,  which  are  the 
elements  of  his  Hhy  lhmopa:ia.  De.scanl  he  defines  as 
the  union  of  several  melodies  concordant  with  each 
other,  though  consisting  of  different  figures.  In  his 
nmvirns  an  obvious  progress  appears,  and  most  parti- 
cularly in  the  use  of  the  major  or  minor  sixth  between 
two  or^aves ; being  live  earliest  example  in  the  records 
of  the  Science,  as  under : 


• 

H 0*^0 

- 

For  a century  aAer  the  time  of  Franco,  Music,  as  re- 
spects harmony,  appears  to  have  remained  in  the  same 
state  which  it  occupied  about  the  period  of  the  Cru- 
sades. when  Europe  was  otherwise  ctigaged  than  in 
prosecuting  the  Arts.  Walter  Odinglou,  a Monk  of 
Evesham,  and  Robert  Hattdlo,  the  latter  of  whom  tlou- 
rislicd  more  than  a century  aAer  the  former,  are  the 
only  authors  of  the  period  whom  it  is  necessary  to 
Xlllih  name.  Towards  the  clone  of  the  Xlllth  Century,  a 

Ccotiuy  commentator  on  Franco  arose,  who  appears  with  some- 

what of  the  claim  of  itivenlor,  u Paduan  of  the  name 
of  Marchetii,  among  wliosc  writings  we  fiml  one  on 
plain  chant,  in  1274.  A Win-k  of  his  on  Measured 
Music  wxs  dedicated  to  Robert,  King  of  Naples,  whose 

VOt.  V. 


reign  was  from  1309  to  1344.  Descant  bad  made  some 
progress  at  this  time,  and  we  now  find  the  first  use  of 
chromatic  passages,  os  in  the  following  examples  : 


Mnsie. 

Modern. 


This  author  gives  a theory,  and  treats  at  some  length 
of  chromatic  and  enharmonic  geivcra.  Certain,  indeetl, 
it  is  that  the  Art  had  then  eonskierably  advonced;  us 
is  provetl  by  the  writingH  of  Jofm  de  Muris,  a IXictor  of  John  do 
the  Surhonne,  whose  Country  U undetermined;  and  who.  Mum. 
but  for  the  researches  of  M.  Gerbert  and  Dr.  Burney, 
would  have  had  the  credit  of  these  inventions,  particu- 
larly of  rhythm  and  the  form  cd*  notes.  Though  the 
science  of  harmony  is  much  indebted  to  his  exertions,  it 
docs  not  appear  that  he  did  much  towards  tlie  advance- 
ment of  .Musical  notation.  It  was  he  who  first  noticed 
the  impropriety  of  two  consecutive  perfect  consonances 
by  similar  moiioii,  aikI  who,  moreover,  laid  down  many 
laws  respecting  the  succession  of  intervals  which  are 
observed  at  the  present  time ; arul  in  his  Works  tlie  term 
vounUrpoint  is  first  useil  instead  of  dr^ant.  A great 
variety  of  opinions  appears  to  have  been  entertained 
about  this  lime  respecting  the  laws  of  counterpoint,  in> 
asmuch  as  llio Doctor  complains  of  tJic  continual  changes 
in  the  Art  of  M usic. 

About  thus  period,  a.  d.  1322,  Jidm  XXIL  issue<l  XlVihCciv- 
a Bull  countermanding  the  further  use  of  descant  ill 
the  Church  because  of  the  abuses  into  which  it  had 
degenerated,  and  its  want  cd*  fixed  principles.  There 
is,  howev*er,  at  the  end  of  it  a saving  clause  to  the 
following  efiect :— **  It  is  not  our  intention  wholly  to 
prevent  the  use  of  concords  in  the  sacred  service,  par- 
ticularly on  great  kstivals,  provided  the  ecclesiastical 
chant  or  plain  song  be  carefully  preserved.**  John  tie 
Muris  is  supposed  to  have  been  living  so  late  as  134&. 

Franco  and  he  had  many  commentators,  among  whom 
were  Philip  de  Vilry,  of  whom  nothing  more  is  now 
known  than  his  name,  and  Prosdocimiis  de  Beldemandis  iViwloci- 
of  Padua,  who  was  a Professor  of  Music  in  that  ('ity  in  imia  de  U«W 
the  year  1422,,aiul  wliose  writings  are  now  lost ; this  latter 
is  said  to  be  the  lirM  who  admits  to  a place  the  minor  sixth 
in  the  catalogue  of  concords,  and  who  speaks  cxplkdlly  of 
the  fourth  as  a discord.  He,  however,  says  it  Is  less  a 
discord  than  the  sccoikI  or  seventh,  and  may  be  placed 
in  a middle  class  between  concords  and  discords.  We 
may  hene  notice  that  the  name  of  Philip  de  Viiry  fre- l^tip  de 
quently  occurs  in  ancient  authors,  especially  in  England.  '•tO'* 
Morley  tells  us,  that  he  used  red  notes  in  his  motets  to 
imply  a change  of  mode,  lime,  and  prolalion.  Vitry 
does  not,  however,  mention  this  in  his  Tract  on  Coun- 
terpoint, and  **  his  motels,**  soys  Burney,  **  such  is  the 
transient  state  of  Music,  would  be  utterly  iinintclli* 
gible,**  though  Morley  tells  us, that  ''they  were  for  some 
time  of  all  others  best  esteemed  and  most  used  in  the 
Church.”  From  the  Xlllth  to  the  dose  of  the  XVtli 
Century,  there  is  n hiatus  m the  history  of  counter- 
point.  Perhaps  this  will  not  excite  our  wonder  when 
wc  know  from  Durand,  (De  Grn.  Conril.  cefr- 
Brandi,)  that  at  tlir  latter  end  of  the  Xlllth  C'entury, 
motels  were  considered  indecoroui«  and  pntfaiie ; and 
that  Caqicutier  gives  a ]ios.vage  from  the  MS.  Consthu* 
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Mwk.  tions  of  the  Carmelite  Friars,  ordaining  that  no  motets 
Mixlrra.  Qip  other  timt  arc  more  Hkel^r  to  excite  lasciviousness 

than  tlcvotion,  should  be  sung  under  severe  pcnalttes.* 
Ttie  name  of  motet  has  been  for  centuries  po.«it.  and  is 
still  given  to  all  compositums  for  the  use  of  the  Catholic 
Church,  such  as  Psalms,  Ilytnus,  Anthems,  &c.  The 
discoveries  of  M.  Pemc  among  the  Manuscripts  of  the 
Uoval  IJbrary  at  Parts,  justify  a hope  that  the  interesting 
iiiterral  prcscuUng  the  gap  wc  have  mentioned  may  be 
still  filled  up. 

XVlh  Cett'  About  the  close  of  the  XIVth  Century,  the  rhylhmi- 
ttny,  cal  feet  of  Franco  began  to  lose  ground,  and  the  sounds 

introduced  into  the  measure  or  metro  were  as  many  as 
the  fiubtlivision  of  the  different  orders  of  notes  would  at 
that  time  permit;  this  induced  new  forms  or  figtircs  to 
represent  new  values  of  time,  which  were  introduced  to* 
wards  the  dose  of  the  XIVth  and  beginningof  llic  XVth 
Century.  They  arc  not,  indeed,  mentioned  in  the  writings 
of  the  period,  but  that  they  were  instituted  and  fixed  is 
certain,  from  our  finding  them  ip  aiitliors  of  a later  date, 
and  especially  in  the  Works  of  John  Tinctor,  Chapel* 
Tiaetor.  ma.ster  to  Ferdinand,  Ring  of  Naples,  and  afterwardsCa- 
non  Doctor  at  Nivelle,  in  Brabant,  and  w!io  consequently 
lived  in  the  latter  half  of  the  XVlh  Century.  Among 
other  Works  this  author  lefl  a Dictionary  of  ^iuBic,  under 
the  title  of  Dejinitorum  <crmi«on/m  Muticte.  The  doc- 
trines found  in  Tinclor  are,  however,  much  belter  dis- 
played in  the  Works  of  Franebino  Gaffurio,  a writer  who 
OatTgrio.  forms  a very  memorable  epoch  in  the  History  of  Music, 
not  only  on  account  of  the  extent,  but  the  durability,  also, 
of  iiis  doctrine.  Born  at  I.,odi  in  1451,  in  I4if4  he  be- 
came ChapeUmasler  of  the  Cathedral  of  Milan,  and  Pro- 
fessor at  the  School  of  Music  in  that  C'ity.  Of  the  Works 
which  he  lefi,  that  whicli  is  best  known  to  the  World  is 
the Pro/tra  Muaica^  printed  at  Milan  in  1496.  and  almost 
one  of  the  first  Musical  Treatises  that  issued  from  a print- 
ing-press. Its  division  is  into  four  books,  whereof  the 
first  treats  of  liartnnny,  which  theu,  as  with  the  Andcnta, 
aignified  little  more  than  air;  the  second  isun  measured 
chant;  the  third  on  counterpoint;  and  the  last  on  Mu- 
sical pro{>ortiunB.  The  first  has  no  novelty,  but  the 
second  and  third  are  interesting.  Respecting  the 
x'aluc  of  notes,  Gaffbrio  considers  five  as  essential,  and 
these  are  the  five  principal  notes,  namely  the  maxim, 


(1,)  the  long,  (2.)  the  breve,  (3.)  the  aeniibrevc,  (4.)  and 
the  minim.  (5.)  There  are  lesser  values,  the  semi-minim  . _ 
of  two  sorts,  r/s.  the  major  scnnuiui  (6)  and  ll>e  minor 
aemi-miitim.  (7.)  Each  ot  these  ha.s  acorrespouiling  rest, 
the  long  having  two,  one  dcnoliitg  perfectiun,  (8,)  tbt 
other  imperfection.  (9.) 


(1)  (3)  (3)  (4)  (s)  (0)  ay 


(8)  (9) 
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The  relative  value  of  these  notes  to  each  other  is  de« 
noted  by  different  terms.  That  of  the  maxim  with  (h* 
tong  is  called  the  mitjor  mode,  that  of  the  king  with  the 
breve  the  minor  mode,  that  of  the  breve  with  the  scmi* 
breve  is  called  time,  and  that  of  the  semibreve  with  the 
minim  ‘prolation.  At  an  earlier  period  this  prolutioa 
was  called  minor  prolation,  and  that  of  the  minim  to 
the  semi-roinim  major  prolation.  Each  of  them  may 
be  perfect  or  impcrlect,  that  is,  triple  or  double,  and 
the  quolies  is  signified  by  different  signs,  and  these 
relations  being  quite  independent  of  each  other,  allow 
of  almost  infinite  combinations.  We  fin<l  from  Gla- 
reanus  that  tliosc  in  which  all  the  relations  were  double 
were  in  most  gencralu.se;  and  secondly,  that  in  which 
all  are  doubled  except  time;  the  first  corresponding 
to  our  common  time  of  two,  and  the  second  to  our 
measure  in  triple  time,  using  figures  of  double  value; 
the  remoindcr  arc  inditdetl  in  our  compound  measures 
with  a similar  modification.  In  this,  then,  the  system  of 
values  is  fixed,  excepting  some  slight  modifications  to 
be  hcrcaficr  nutic^l.  Galforio's  thiid  book  is  divided 
into  fificen  chapters.  The  first  two  treat  in  a general 
manner  uf  counlcrpoant  and  its  different  sorts;  the 
(liird  contains  eight  rules  for  the  succession  of  conso- 
nances, much  the  same  as  those  now  used ; the  fourth 
chapter  is  on  dissonances,  and  sufficiently  proves  that 
those  intervals  were  employed  in  the  time  of  the  writer, 
Uiotigh  w iih  much  drcumspectioo,  not  longer  than  for  the 
value  of  a minim, 


in  passages  and  by  syncope,  ami  this  but  rarely.  On 
this  point  he  mentions  various  composers  who  made  use 
of  them  without  any  scruple,  as  Dunstable,  Binchols, 
Dufay.  Brosart,  &c..  and  concludes  by  stating  that  many 
of  these  intervals  may  be  user!  with  propriety.  The  fifth 
and  sixth  chaplere  ere  on  fourths,  showing  how  they 
were  used  at  that  period;  the  seventh  relates  to  sixths 
and  thirds,  and  the  remaining  chapters  to  the  arrange* 
ment  of  Uie  different  parts.  Though  Gaffurio  gives  no 
details  revpectitig  the  form  of  Musical  pieces  of  his  time, 
wc  know  from  John  Tinctor  that  canons  were  then 
in  u«e,  and  were  tailed  fuguea,  and  that  even  enig- 


matical canons  were  known.  Music  was  also  divided 
into  spiritual  and  profane,  the  former  called  mofef,  the 
latter  C4tnlitena.  llie  compoailions  of  this  era,  for  so  it 
may  be  denominated,  and  others  rather  later,  display 
talents  worthy  of  invcstigalioo. 

When  llie  Western  Empire  was  destroyed  and  dismem- 
bered by  invasions  from  the  North,  Music  consisted  only 
of  the  Ecclesiastical  chant  and  the  national  melodies  of  (he 
Barbarians;  and  in  these  was  found  (he  first  disiinctioa 
between  the  serious  and  ideal  style.  The  popular  songs  Troubw 
of  the  Middle  Ages,  composed  by  the  Troubadours,  sue-  dews, 
cessors.  as  it  were,  of  the  ancient  Bards,  such  as  Raoul 


t by  Google 


MUSIC. 


703 


Music. 

Modem. 


Adtronco 
IMBt  of 
couoter- 
poasL 


Tlcmtsh 
Sc  bool. 


dc  Concj,  Thibaut,  Count  of  Champa^rvf,  and  othcm, 
^re  a correct  iiottun  of  (he  ideal  iktyle,  nhiUt  die  tATioua 
Blyli*  was  restricted  to  plain  chant,  and  the  harinuuicH 
composed  on  it  At  this  period  counterpoint  made 
rapid  strides,  canons  led  on  to  fugues,  and  much  art  be< 
came  required  for  cninpositioii.  Acconltiig  to  the  te«ti< 
inony  of  Tinctor,  England  can  claim  the  hunour  of 
haring  supptieil  one  of  the  princi]>«1  contributors  to  tlic 
revolution  that  look  place  in  the  Art.  The  passage 
which  confers  on  (he  English  a principal  share  in  the 
invention  of  hgurutive  harmony  is  as  follows,  Cujux^ 
11/  ita  dicam,  ncuve  Arivt  fan*  tt  origa  (^ContrapuMcli) 
apud  Anglo*,  ^worom  caput  Dun*taptc  e.r/i7i/,  fume 
perhihetur.  The  writer  gix-s  on  to  enmiierute  hU  con- 
temporaries in  France, as  Dufay  and  BinHmis.  who  were 
immediately  succeeHed  by  Okenheini,  Husnois,  Uegis, 
and  Caron,  omnium,  he  says.  r/Kos  audicerim  in  compoxi- 
Uone  prttdantisumi.  The  John  of  Dunstable  above  men- 
tiuhed  appears  to  have  died  either  in  1453  or  within 
five  years  aftcrwanls.  Tinctor  wrongly  attributes  the  in- 
vention of  measured  chant  to  John,  ami  lie  has  been  fol- 
lowed t>y  Sebastian  Ileyden,  who  wrote  in  1 537,  and  after- 
wards by  Nuciiis,  who  adds  to  those  alnive  named  many 
others  who  were  certainly  later,  such  as  Josquin  des  Prez, 
II.  Isaac,  L.  Senfv),  B.  l)ucis,&c.  Of  this  period  w'c  know 
of  not  more  than  one  canon,  which  is  given  by  nurucy, 
and  is  a tolerable  composition. 

Of  the  \V orks  of  the  micicnl  masters  of  the  F rench  and 
Flemish  Schools,  about  14iW),  and  »ul»scqueiUJy,  many 
examples  liavc  reached  us.  L.  Guicciardini  accounts  llte 
Flemish  as  the  older  School,  and  says  that  it  furnished  all 
Europe  with  singers  and  cum|>users.  Guicciardini,  how- 
ever, inu.st  not  be  strictly  relied  on ; lie  wasa  renegade  Ita- 
liau,  who  settled  wt  Antwerp  in  the  service  of  the  Em- 
peror C’haricH  V',,  .sml  in  his  History  c^Uie’Luw  Countries 
dctermincil  on  giving  the  people  among  whom  he  lived 
the  honour  of  every  useful  and  ornamental  invention  to 
flatter  his  patron,  even  at  the  expense  of  his  native 
Cotinlr)’.  So  the  Abb»S  du  Bos,  from  a contrary  prin- 
ciple, wished  to  give  the  honour  to  the  Flemings  in 
order  to  steal  it  from  them  aflerwards  in  favour  of 


France,  his  own  Country.  Among  tlw?  most  celebrated 
masters  of  the  Flemish  School  were  James  Obrirrt,  or 
Ilobrecht,  J.  Ockenheim,  but  cs|)ecially  Josquin  des 
Ol^ccht.  Prez.  Obrecht,  the  earliest,  taught  the  celebrated  Eras- 
mus Music.  He  was  born  in  the  Netherlands  in  1467, 
and  Glureanus  says,  that  so  great  was  his  facility  in 
writing  that  he  compoe^d  a Mass  in  one  night,  which 
was  very  much  admired  by  the  learned.  It  is  not  cer* 
Ockwilieim.  tain  at  what  period  Ockenheim  dietl,  but  he  is  gruerully 
considered  a composer  of  the  X>Th  Century,  as  there  is  no 
proof  of  his  existence  in  that  following.  He  composed 
a motet  in  thirty-six  parts,  but  of  what  they  insisted, 
or  how  they  were  disposed,  is  not  told  by  OrniUioparcus 
or  olhcni  who  mention  the  circumstance.  This,  how- 
ever, was  surpassed  at  rather  a later  period  by  our  own 
Countryman  Bird,  who  compoaed  one  in  forty  parts, 
whereof  a copy  is  in  possession  of  the  writer  of  this 
Josquin  des  Essay.  The  Cclcbmled  Josquin  des  Prez,  or  as  he 
Ptea-  was  stylevl  in  Latin  Jodocus  Prateiisis,  wos  the  scholar 


other  species  of  Musical  contrivance  allowable  in  Ec*  Mmrc. 
clcsiustical  compositions  for  voices,  were  never  so  well  Medwn. 
oliservcil  or  happily  vanquished  as  by  Josquin,  who 
mar  justly  l>e  called  the  tiither  of  modern  harmony, 
mi<i  the  Inventor  of  almost  every  ingenious  contexture 
of  its  constituent  parts  near  a hundred  years  before 
the  time  of  Palestrina.  Orlando  di  T«ai«o,  Tallis,  or 
Bird,  the  great  luminaries  of  the  XVIth  Century.'*  He 
wa.s  a singer  at  "Rome,  afterwards  Chapel  master  to 
Louis  XII.  of  France,  and  died  about  1520.  After 
him  may  be  placed  Pierre  de  la  Rue,  or  as  he  U called  Pierre  de  U 
in  Latin  Petrus  Plalcusis,  a very  volnminous  writer  of 
the  period.  Walthcr  says  he  was  a Netherlander  ; Gla- 
rcamts  a Frenchman ; others  give  Spain  as  the  place 
of  bis  birth.  He  certainly  was  a le:imcd  contrapuntist, 
and  many  of  his  compositions  for  (he  Church  are  stHI 
extant,  some  of  which  were  published  immediately  after 
the  invention  of  Musical  types,  in  the  year  1503.  He 
mode  free  use  of  tlie  ftmr  principal  rliscords,  the  second, 
fourth,  seventh,  and  ninth,  B.  Diicis  and  other  com-  B.  Dudi. 
posers  followed  Pierre  de  la  Rue,  and  up  to  the  time 
of  Orlaiuio  di  Las«o  maintained  the  honour  of  the  Fle- 
mish School. 

Tlie  most  ancient  contrapuntist  of  the  French  School  Freadi 
was  Anthony  Brume),  a coutemporary  of  Jos(|uin  and 
scholar  of  Ockenheim.  Without  mnch  Invention,  his  ’ 
hartnony  is  pure,  and  his  melody  and  notation  clearer 
and  more  simple  than  la  generally  found  in  the  writings 
of  his  day.  Glareanus  says,  that  at  tiie  beginning  of 
the  XVIth  Century,  at  an  extreme  old  age,  he  comptised 
a Kprie  eleiton,  in  competition  wHh  Josquin,  wherein 
not  only  in  the  tenor,  but  in  all  the  parts  ascending  and 
descending,  he  introduced  the  (siibjecl  with  wonderful 
skill.  Brurnel  may  be  considered  the  founder  of  the 
French  School  of  Music.  Anthony  Fcrin,  a native  Fcrin. 
of  Orleans,  is  mentioned  by  Glareanus  as  a successful 
emulator  of  Josquin.  John  Moiilon  Is  claimed  by  Moutun. 
Guiedardini  as  a Fleming,  but  it  is  certain  (hat  the 
greater  part  of  his  life  was  spent  in  the  service  of  the 
French  Court,  during  the  reigns  of  Louis  XII.  and 
Francis  I.  He  was  the  scholar  of  Josquin  and  master 
of  Adrian  Willacrt.  Arcadclt.  Verdelot,  L’Heriticr, 

Goudimcl,  and  others  followed,  of  whom  our  limits 
confine  us  to  the  mere  enumeration.  In  Germany,  alxml  G«nnaiu. 
tin*  same  period,  appear  H.  Finck,  H.  Isaac,  L Senlel, 
and  others.  The  collections  by  Peutingcr,  Bodenschaft, 
and  others,  make  us  acquainted  with  the  names  and 
Works  of  more  than  two  hundred  composers  who  floa- 
ri.shed  between  1450  and  1580,  to  whom  fugues  uik!  the 
most  intricate  compositioos  were  mere  amusements, 
written  with  ringtdor  eaj*e  and  correctncs!i. 

It  would  be  improper  to  omit  in  this  place  a concise  En-iij, 
view  of  the  progrcs.s  of  counterpoint  in  our  own  Country,  Muwe  ffi>m 
and  we  will  premise  by  stating  that  there  arc  Masses  in  XVihCVn- 
four,  five,  and  six  parts,  composed  by  Englishmen,  which  1“'** 

are  as  ancient  as  those  of  the  Continental  writers ; as  also 
secnlur  Music  of  two  and  three  parts  in  good  counter- 
point, of  the  XVth  aud  banning  of  the  XV  (ih  Century,  xvth  ami 
Amotigour  early  com p«niers  are  William  of  Newark,  She-  XVlih 
ryugham,  Edmund  Turges,  Tutor  or  Tudor,  Gilbert  Ba-  Centuries. 


of  Ockenheim,  and  was  universally  considered  by  his 
contemporaries  as  the  bent  composer  of  hts  time.  His 
compositions  for  the  Church,  though  loug  laid  aside, 
aud  now  obsolete  through  the  change  in  notation, 
still  deserv'e  the  atleutiou  of  the  curious.  Burney 
tAy»  of  him,  The  laws  and  difficulties  of  canon,  fugue, 
aagmentiktiou,  diminution,  reversion,  aud  almost  every 


nesler,  Browne,  Richard  Davy,  William  Cornyshe  junior, 
Syr  Thomas  Phelyppea,  and  Ri»l>crl  Fayrfax,  Lillie, 
however,  is  known  of  theiie  Viisiciaus.  Turges  was  one 
of  the  MusidantLof  Henry  VI.  Tudorwos  the  author  of 
ficveral  compositions  in  Prince  Henry's  (Henry  VIII.) 
MnsicBook.  Coruyshe  wasintheCljapclorHenryVH.; 
and  Fayrfax  wa.s  a<!miltcd  to  the  degree  of  Doctor  of 
4x2 
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Music  at  Cambridf^  in  l&ll.  In  the  reign  of  Henry 
VIII.  we  have  not  only  the  Monarch  himself  n clever 
Musician,  aa  is  manifest  from  the  Anthem  un<ler  his 
name  in  Boyce's  Collection  of  Calhetlral  Music;  but 
the  names  of  Kasar,  Ashton,  Nonman,  Shepherd,  Or. 
Christopher  l^e,  whose  Laudale  nomen  is  still  sung  and 
admtmi,  and  is  in  troth  a magnihcent  specimen,  John* 
son.  Parsons,  and  others,  which  point  out  the  extent  and 
success  with  which  Music  was  cultivated  in  England. 
From  the  Earl  of  Northumlwrland's (Henry  Algernon 
Percy,  fifUi  Earl)  tlouMchold  Book,  it  ap|>eBrs  that  this 
Nc^ieman,  as  was  the  practice  with  otlicrs,  retained  a 
regular  Musical  retinue.  One  of  the  items  runs  thus, 
*'MyLorde  itsitli  and  aecustomyth  to  gyfe  yerely  to 
every  Erlis  (Carl's)  Mytistrcllis,  when  they  custome 
to  come  to  him  yerely,  iijt.  iiijd.  Andc  if  titey  come  to 
roy  Lord  seldomc,  ones  in  ij  or  iij  yercs,  then  vj*.  viijd.** 
It  is  clear  that  great  attention  was  paid  here  to  C'lKiral 
Music  during  this  King's  reign,  for  among  the  *'  Ordi- 
naiinces  made  for  the  Kinges  Honshold  and  Chambres** 
by  Wolscy,  it  is  said,  that  when  the  King  is  on  journies 
or  progresses,  only  six  singing  boys  and  six  Gentlemen 
of  liie  Choir  shall  make  a pari  of  the  Royal  retinue ; w ho 
daylic  in  absence  of  the  residue  of  the  Chapel,  shall 
have  a Masse  of  our  Ladye  before  noon,  and  on  Sondaies 
and  holidaies  Masse  of  the  dale,  besides  our  Lady-Masse 
&nd  an  Anlhcmpne  in  the  aflernoon ; for  which  purpose, 
DO  great  carriage  of  cither  vesliments  or  bookes  shall 
require.”  In  15S0  the  whole  of  the  Cathedral  Service 
was  set  to  Musical  notes  by  John  Marbeck,  organist  of 
Windsor,  and  printed  by  Richard  Grafton.  Marbeck 
was  a sealouB  Reformer  whose  enthusiasm  was  near 
btting  the  cause  of  his  martyrdom  in  Henry's  time ; 
he  was  condemned  to  the  stake  for  heresy,  but  pardoned 
at  the  intercession  of  Sir  Humphry  Foster.  As  it  can 
scarcely  be  said  that  England  could  ever  boast  a School 
of  Music,  it  will  be  more  convenient  in  Uiis  place  to 
follow  up  a succinct  account  of  its  history  and  our  best 
authors  from  the  period  above  named,  before  we  proceed 
to  notice  the  Italian,  German,  and  French  Schools. 

Elixabelh,  in  the  early  part  of  her  life,  appears  to  have 
studied  Mtisic,  and  a tong  and  generally  tranquil  reign, 
ill  spile  of  the  fanaticism  of  the  times  and  the  outcry  of 
the  Puritans,  allowed  it  to  be  brought  to  a pilch  of  per* 
fcctioii  here,  through  the  diligence  and  talents  of  Tye, 
Tallis,  Bird,  Murley,  and  others,  scarcely  surpassed  by 
that  of  Italy  itself.  Yet  it  would  appear  that  the  parsi* 
mony  of  the  Sovereign  in  rewarding  Musical  talent  was 
such,  that  Drs.  Bull  and  Dowland,  two  master  spirits  in 
the  Art,  quitted  (he  Country  in  pursuit  of  better  en- 
couragement on  the  Continent.  James  I.  came  from  a 
part  of  the  Island,  which,  notwithstanding  the  splendid 
talents  it  has  exhibited  in  Literature  and  the  other  Arts, 
cannot  be  recognised  as  having  hitherto  produced  u 
good  Musician.  This  Prince  received  uo  pleasure  from 
Music.  In  his  irign  the  names  tliat  appiear  are 
those  of  Dr.  Nathaniel  G)  lea.  Tliomas  Tomkins,  Elway 
Bevin,  and  OHomlo  Gibbons  in  Ecclesiastical  Music. 
For  the  chamber,  principally  madrigals,  besides  the 
above,  we  had  Michael  Kste,  Thomas  Este,  Bateson, 
Pilkiugton,  Litchfield,  Ward,  Wilbye,  Farmer,  Ben- 
nett. Ford,  and  others.  It  would  be  unjust  to  the 
memory  of  Gibbons,  whose  splendid  compositions  are 
still  used  in  our  Cathedrals,  and  will  never  he  siirp:issed, 
to  wiihhcdtl  the  testimony  of  Dr.  Tudway  to  his  genius; 
he  says  that  his  aervices  and  **  anthems  arc  tlie  most 
perfect  pieces  of  Church  com(Hnition  and  again,  that 


his  **  fugues  and  emlicUishmetits  arc  so  just  and  naturally  Mtutc. 
taken,  as  must  warm  the  heart  of  any  one  who  Is  on-  kloiWm 
dued  with  a soul  for  divine  raptures.”  He  died  in  162b,  ' 

being  commanded,  as  organist  to  Charles  I.,  to  alteiid 
the  marriage  of  his  Sovereign  with  Henrietta  of  Fniiice 
■t  Canterbury,  and  having  composed  the  Music  for  the 
occasion  in  thst  City,  he  was  there  attacked  with  the 
small-pox,  and  dying  on  Whitsunday,  was  buried  in  the 
Callicdnil.  We  regret  that  our  space  does  not  allow  us 
to  enlarge  further  on  the  merits  of  the  writers  above  Mailr^al 
mentioned;  the  Musician,  and  especially  the  MiKlrigalian,  boc>«ty. 
well  appreciates  the  encomiums,  though  passing,  which 
it  is  our  duly  to  pay  them,  and  it  may  be  interesting  to 
the  reader  to  be  aware,  that  there  still  exists  in  the  Me- 
tiopolia  a Society,  founded  about  a century  ago,  whose 
object  is  the  preservation  and  performance  oftbeMusic  of 
Elizabeth's,  James's,  and  Charles's  reigns,  and  in  which  he 
may  still  occasionally  hear  sung,  os  of  old,  The  Triumpfu 
of  Oriana.  This,  “ Uic  Matlrigul  Society,*'  is  a truly  A n- 
tiquaries'  Society,  and  worthy  of  more  patronage  than  it 
hat  ever  received ; having  rendered  important  service  to  the 
Art  by  keeping  alive  the  true  and  classic  English  style. 

Wefeel  pleasure  in  simply  recording  the  name  of  John 
Immyns  its  founder.  It  is  at  present  under  the  presi- 
dency  of  a most  worthy  and  Histingtiished  amateur,  Sir 
John  Rogers,  of  ancient  family,  and  himself  a Musical 
writer  of  no  ordinary  abilities. 

Charles  I.,  during  the  life  of  his  father,  was  a scholar 
of  Coperario,  (Cooper,) and,  according  to  Playford,  had  CliarlcsI. 
acquired  considerable  facility  on  the  viol  di  gtirnba.  lie 
had  much  affoction  for  Music,  and  es]>ecially  for  that 
of  the  Church.  Hence  he  encouraged  the  Art  aiKl  its 
Professors.  From  Uymer’s  FtrJrra  we  find  that  Iiik  band 
consisted  of  Nicholas  Laniere,  master  thereof,  who  hud 
(wo  hundred  pounds  yearly  for  wages,  Thomas  Foord,  Hb  Iwad 
Robert  Johnson,  Tliomas  Day,  Alfonso  Ferahnsco, 

Thomas  Lupo,  John  Lawrence,  John  Kelly,  John  Cog- 
shall,  Robert  Tayler,  Richard  Deeriiig,  John  Drewe, 

John  Laniere,  Edward  Wormall,  Angelo  Notary,  and 
Jonas  Wrench.  Also  Alfonso  Bales  and  Robert  Marshc. 

Among  these  are  the  names  of  some  writcre  whose  com- 
positions are  known  to  us ; such  as  Foord.  Ferabosco, 

Johnson,  Day,  and  Decring ; but  the  more  celebrated  of 
the  reign,  such  as  Dr.  Child,  Dr.|Wilson,  and  William  and 
Henry  Lawes,  although  honour^  with  the  King's  favour, 
do  not  appear  in  the  grant.  Dr.  Child  was  a good  but 
not  extraordinary  Musician,  and  after  having  been  or- 
ganist of  St.  George's  Chapel  sixty*five  years,  died  at 
Windsor,  aged  ninety,  in  1697.  In  1641,  John  Bar- 
nard, a Minor  Canon  of  St.  Paul's  Cathedral,  publi.^hed 
and  dedicated  to  Charles  a fine  collection  of  English 
Church  Music,  consisting  of  services  and  anthems;  it  is 
to  be  regretted  that  it  was  not  in  score,  each  of  the  parts 
having  been  printc<l  in  folio  separately,  and  a complete 
copy  of  them  is  not  now  known.  They  consisted  of  morn- 
ing and  evening  services,  anti  (he  communion  pieces  and 
responses  by  Dr.  Tye,  Tallis,  Bird,  Morley,  Strogers, 

Bevin,  Orlando  Gibbons,  Mundy,  Parsons,  Dr.  Oyles, 
and  Woodson,  with  Tallis's  Litany,  and  a considerable 
number  of  full  antliems  in  four,  five,  and  six  parts,  by 
Tye,  White,  Farrant,  Shepherd,  Bui),  Parsons,  Morley, 

Hooper,  Mundy,  Giles,  Gibbons,  Batten,  Weelkes,  and 
Ward.  Of  (bis  period,  although  they  are  not  authors  of 
choral  cnmpositiutis,  ought  not  to  be  forgotten  (he  names 
of  Marlin  PierKon,  Richartl  Deeriiig,  a member  of  the 
family  of  the  Deenngs  of  Kent,  Christopher  Gibbons, 

Ben  Rogers,  Matthew  Lock,  and  others.  In  this  reign 
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Dramatic  Mtisic  oppenrH  firnt  in  England  to  any  nrlvaii* 
tiigr.  In  i63b  \tus  performed  in  the  Middle  Tctnple,  a 
MdM|ue  wiitten  by  Sir  M^illioni  Darenant.  the  vocal  und 
inatruniental  Music  being  said  to  have  Wen  compo^ 
by  M'illiam  and  Henry  Lawes.  lii  1G39,  we  fiml  a 
Mai^que,  Satmacida  Spolia,  wriUcii  by  Davenant,  and 
the  Mu&ic  by  I^ww  Richard.  Ma^‘ter  ot  his  Majesty's 
I^tnaic,  a name  which  ne  do  rml  recollect  to  have  seen 
on  any  other  occasion.  In  the  11th  Chailes  1.  an  ex- 
ten&i%’eCharterwas  granted  to  the  most  eminent  Musi- 
cians living  at  the  time,  incoqiorating  them  by  the  style 
and  titles  of  .Mar^ll.  M'ardctus.  and  Commonality  of 
the  Art  and  Science  of  Musick  in  M'e&tminster  in  the 
County  of  Middlesex,  investing  them  with  great  privi- 
leges, which  were  afterwards  confirmed  in  the  four- 
teenth year  ofhia  reign.  Tlic  jwitent  roll  of  this  Charter 
is  tested  15  July,  11  Car.,  and  is  in  the  Rolls  .Chapel. 
The  powers  granted  to  this  ('ompany  extended  thnnigh- 
out  the  realm,  the  ancient  claim  of  the  Dutton  family 
over  the  minstrels  of  the  Palatinate  of  Chester  only  ex- 
cepted. The  powers  given  them  were  sulHcienl  to  sow 
the  seeds  of  their  destrnctkin,  which  soon  occurred. 

The  suppression  of  the  Calhedml  service  in  1G43  was 
a dealh-hluw  to  the  Music  of  England.  Puritans  have 
no  bonds  of  fellowship  \vith  the  refined  Arts,  and  the 
amt  and  hypocrisy  of  the  times  v^tll  account  for  Uie 
comparative  barbarism  into  which  Music  fell  in  the 
reigns  of  James  and  Charles:  the  contentions  of  parties 
also  allow  little  time  and  disposition  fur  the  culture  of 
the  Arts,  however  indisposed  their  professors  themselves 
may  be  to  mix  in  the  troubled  throng.  Thus  during 
the  Protectorate,  the  chief  Municians  sought  a.sylums 
in  the  houses  of  private  persons,  among  patrons  who 
were  scarcely  able  to  protect  themselves.  The  Musi- 
cian.R  selected  by  Charles  were  not  men  of  great  genius 
and  abilities,  yet  the  King  was  neither  ignorant  nor 
partial  in  his  choice ; they  were  tlie  best  the  nation  could 
boast  at  the  time.  Though  on  every  other  point  the 
realm  was  divided  into  factions,  which  were  actuated 
by  the  extremest  violence,  tlicrc  was  but  one  opinion  of 
the  merits  of  William  and  Henry  Lawes.  Yet  not- 
withstanding  the  testimony  of  Milton,  himself,  it  is  pre- 
sumed, a very  fair  Musician,  wc  are  unable  to  perceive 
in  the  compositions  of  these  men  sufficient  to  justify  the 
panegyrics  bestowed  upon  them.  To  Tallis,  Bird, 
and  Gibbons  (hey  were  infinitely  inferior  ; indeed,  it  is 
scarcely  right  to  name  them  in  the  same  sentence.  The 
Interregnum  from  the  death  of  Charles  to  the  Restora- 
lion,  from  the  extreme  faiialieiBni  of  (he  times,  was  veiy 
imruvourablc  tu  Music,  yet  was  it  xealously  cultivated 
in  private,  and  among  ilKwe  whose  career  commenced  in 
this  period  was  John  Jeukhts,  a great  composer  of 
Fancia  far  VioU,  w hich  were  iti  high  estimation  during 
the  rude  state  of  Inatrumeatal  Music  \ he  was  imich,  and 
perhapa  deservedly,  admired  at  the  time,  but  except  a 
madrigal  or  two  of  some  merit,  his  Works  are  now  for- 
gotten. The  lovers  of  English  Vocal  Music  arc  in 
debted  to  John  Playford,  who,  in  1655,  piiblistied  the 
first  edition  of  his  Introdnclion  to  tht  fikill  of  Music,  a 
coinpeniliuin  of  Murky,  Butler,  and  other  Works.  It 
had  so  rapid  a sale,  that,  in  16S3,  it  hud  passed  its  tenth 
edition.  It  contained  no  novelty  in  theory  or  practice, 
hut  ils  form,  price,  and  style  were  so  suited  to  every  class 
of  the  Musical  world,  that  it  seems  to  have  been  more 
generally  purchased  than  any  elementary  Tract  that  had 
then  appeared  in  this  or  any  other  Country.  Playford 
was  born  in  1613,  and  was  not  only  a vendor  of  Music 


but  a good  Musician.  His  publications  were  very  nii-  Muak. 
nitrous,  and  his  intelligence  as  a printer  of  Music,  M«km. 
to  far  secured  to  him  and  to  his  son  the  esteem  of  the  ' v 
first  masters  of  the  Art,  tiiat  withotit  a special  license,  or 
authority,  he  appears  to  have  bad  almost  a monopoly  of 
the  business  of  furnishing  the  nation  with  instruments, 
books,  ond  all  (he  tools  of  the  Science.  During  the 
period  of  the  Civil  War,  Oxford  was  the  place  refuge 
for  Musicians,  hut  after  1646,  (be  year  in  which  the  At  Oxford 
King  was  forced  to  quit  that  city  after  the  battle 
Kaseby,  till  1G56,  all  seems  hushed.  From  that  time 
Anthony  W'ood,  a lover  of  the  Aii,  and  for  other  cauaet 
venerable  in  the  eye  of  the  reader,  preserved  a good 
account  of  the  state  of  practical  Music  in  the  Uni* 
versily.  Honest  Anthony  tells  us,  “The  gentlemen  in 
private  meetings  w hich  A.  W.  frequented,  played  three, 
four,  or  five  parts  with  viols,  as  treble  viol,  tenor, 
countertenor,  aii<l  bass,  with  an  organ,  virginal,  or 
harpskon  joined  with  (hem;"  but  he  adds,  “ they 
esteemed  a violin  to  be  an  instrument  only  belonging  to 
a common  fiddler,  and  could  not  endure  that  it  should 
come  among  them  fur  fcare  of  making  their  meetings 
to  be  vaine  and  fiddling.  Ihit  before  the  Hestoratiun  v( 

Cliarles  II..  and  esiKclally  after,  viols  began  to  be  out 
of  fashion  and  only  violins  u»^1,  as  treble  violin,  tenor 
aud  base  vklin ; and  the  King,  accortling  to  the  French 
mmle,  would  have  tw  enty-four  violins  playing  before  him, 
while  he  was  at  mcales,  as  being  more  airic  and  brisk 
than  viola.”  In  truth,  at  Uiis  period  iustrumeDlal 
Music,  and  particularly  stringed,  bad  begun  to  make  its 
way  in  England.  W<^  aflcrwards  gives  the  names  of 
tlie  performerB  with  whom  he  u.sed  to  play,  as  welt  as  a 
r^kelch  of  their  moral  and  Musical  qualities.  Thus 
he  describes  “ Christoplier  Harrison,  M.  A.,  fellow  of 
Queen's  College,  a maggot- headed  person  and  humor- 
ous “Nathan  Crew,  M.A.,  a violinist  and  violist, 
but  alwaies  played  out  of  time  us  liaving  no  good  care, 
he  was  afterwards  Bishop  of  Durham.’’  Thomas  Ken, 
afterwards  Bishop  of  Bath  and  Wells,  usctl  to  l>c  of  these 
parties. 

At  the  Restoration,  Child,  Christopher  Gibbons,  Rcato«*tkn 
Rogers,  and  Wilson,  were  created  Doctors,  and  were 
promoted  together  with  Low  of  Oxford.  Child,  Gibbons, 
and  Low  were  appointed  organists  of  the  Citapel 
Royal,  and  Captain  Henry  Cook  was  made  master  of 
the  children.  Gibbons,  likewise,  held  the  situation  of 
organist  of  Westminster  Abbey ; Rogers,  formerly  of 
Magdalen  College,  Oxford,  was  remov^  to  Eton.  Wil- 
son had  places  in  the  Chapel  and  Westminster  Abbey, 
and  Albertus  Bryne,  a scholar  of  John  Tomkins,  was 
appointed  organist  of  Sl  Paul's.  Thus  the  choirs 
throughout  the  Kingdom  were  in  time  supplietl  with 
good  masters.  The  organs,  which  had  mostly  been  de- 
stroyed, were  not  restored  without  great  difficulty,  for 
except  Dallans,  Lootemore  of  Exeter,  Thatnar  of  Peter- 
borough, and  Preston  of  York,  scarcely  an  organ- 
builder  was  left.  At  this  period,  Schmidt  and  Harris, 
with  his  son  Rend  Renatns,  were  invited  over,  and 
received  the  homage  due  to  their  transcendent  abiliiies. 

At  live  Coronation  of  Charles  IL,  according  to  theChaiiesIL 
Cheque-book  23dApril,  1661,  the  Musical  cstirblishmeni 
contained, among  othera,the  following  celebrated  names:  Hu  choir. 
William  Tucker,  minister;  Edward  l^we.  William  Child, 
and  Christopher  Gibbons,  organists;  Henry  Cook, 

Henry  Lawes,  Thomas  Piers,  Henry  Purcell,  Edward 
Coltnan,  Gentlemen.  Charles,  aays  Tuvlway,  was  a brisk 
and  airy  Prince,  and  tired  with  “ the  grave  aod  solemn 
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Marie,  way  wiiich  had  betn  esiablbhed  by  Tallie,  Bird,  and 
Mndem.,  others,  ordered  the  composers  of  his  Chapel  lo  uild  f<>  in- 
phonies,  &c.  with  iostniroents  to  their  aiitliems.'*  This 
produced  a new  style  of  writing,  and  soon  afterwards 
Bomc  of  the  cleverr4  children  of  the  Chapel  arrived 
at  skill  in  componiiioa,  amon;  wliom  were  Pelham 
Uumphreys.  John  Blow,  and  others,  lo  whom  the  King 
gave  ranch  encouragemeDt ; Humphreys  and  Blow 
were  both  6ne  cmnpo.'jcrs.  The  latter  snoecetled  Pur- 
eell  (who  first  brought  Dramatic  Music  in  this  Country 
into  repnlc)  at  the  organ  of  St.  Margaret,  Westminster. 
He  was  contemporary  with  another  fine  writer,  John 
W’eldon,  and  died  in  170S,  at  the  age  of  sixty,  leaving  a 
name  venerable  among  English  Musicians. 

Henry I*uf  Of  Henry  Purcell,  it  is  truly  said  by  Dr.  Burney, 
cell.  that  he  **  during  a short  life,  and  in  an  Age  ulmoat  bar* 

barnoH  for  every  species  of  Music  but  that  of  the  C hurch, 
manifested  more  original  genius  than  any  Musician 
wider  similar  eircumstancca,  that  my  imiuiries  into  the 
History  of  the  Art  have  yet  discovered  in  any  part  of 
Europe.'*  Hetiry  Purcell  was  born  in  1658.  Both 
hjs  father  Henrv'  and  hia  uncle  Tltoroas  were  gentlemen 
of  the  Chapel  Royal  at  the  Restoration.  As  his  father 
died  wlien  be  was  only  six  years  old,  it  is  probable  his 
master  was  Captain  Cook,  who  continued  inaster  of  the 
C.'bapel  boyi  to  the  time  of  his  deatli  in  167i}.  Purcell 
WAS  organist  of  the  Abbey  at  the  age  of  eighteen.  Hum- 
phrey succeeded  Cook,  and  Purcell  contimie*!  to  receive 
instructions  from  him  till  his  voice  broke.  He  had  a 
few  lessons  from  Blow,  which  are  blaioned  in  that  k(u- 
sidan's  epitaph  by  the  boast  of  Master  to  the  famous 
Mr.  Henry  Purcell.*’  Ilia  powers  embraced  every  spe- 
cies of  composition  with  equal  facility.  In  tlie  Theatre 
he  knew  how  to  produce  the  utmost  effect  whereof  an 
orchestra  was  then  capable;  in  the  Church,  ftigue,  imi- 
tation, or  plain  counterpoint,  or  the  expressive  style  of 
accompanying  the  voice  with  instruments,  whereof  he 
was  the  founder;  in  tlie  chamber,  sonatas  for  instru- 
ments, odes,  songs,  ballads,  cantatas,  and  catches,  were 
equally  easy  to  him.  He  became  the  darling  and 
wonder  of  the  nation,  and,  till  the  arrival  of  Handel, 
vraa  almost  the  only  composer  whose  Works  commanded 
attention.  He  dM  November  21,  1695.  in  tlie  thirty- 
ncveiilh  year  of  his  age.  Had  lie  lived  longer,  it  is  not 
improbable  we  might  have  had  to  boast  of  an  English 
School  of  Secular  Music,  a oulleclion  of  which  by  him 
was  publishefl  by  his  widow  two  years  after  his  decease 
under  tlie  title  of  Orphfm  Britannicu*.  The  public 
have  been  recently  much  indebted  to  Mr.  V’incent 
Novello,  a Musician  of  the  present  day  of  no  common 
abilities,  for  bringing  to  light  ami  publicatiun  some  of 
the  unknown  wonders  of  Henry  Purcell,  and  it  is  but 
justice  to  say,  that  the  editor  is  worthy  of  the  author. 
C«mpo§en  After  the  death  of  Purcell,  the  chief  composers  for  the 
fur  tbe  Church  were,  as  dilettanti,  Dra.  Holder,  Creyglrton,  and 
tJhurch  Aldrich,  and  William  Tockcr,  ns  profesmrs,  Jeremiah 
aliirr  him.  Goldwin,  WeWoo,  am]  Drs.  Croft,  Green,  Boyce, 

and  Nares.  Of  these  meu,  all  eminent,  we  cannot  re* 
irain  from  singling  out,  in  an  especial  manner,  Dr. 
AUridi.  Henry  Aldrich,  aj^KMQted  Dean  of  Christchurch  in 
1660,  who  was  not  only  profoundly  skilled  in  the  theory 
and  praotioe  of  harmony,  but  also  distingaiahed  himself 
as  a scholar,  a theologian,  a profound  critic,  an  able 
architect,  and  poaseassd  exqnisitc  taste  in  Arts.  Sderice, 
and  Literature  in  general.  His  compositions  for  the 
Church  g;ive  him  a rank  among  the  greatest  masters  of 
hia  time.  Besides  bis  oumeroua  original  comjKJsitioiis, 


he  adapted  English  words  to  the  Psalms  and  T.hnrpfv,  to 

many  of  the  motets  Tnllis,  Bird,  Palestrina,  Carissimi,  **********  , 

GrMxiani,  and  Ba^sani,  originally  used  for  the  Roman 

C’alholic  service.  He  sometimes  amused  himself  with 

lighter  compositions,  and  we  apprehend  (hat  there  are  few 

of  our  Musical  readers  who  cau  be  uoacquHinled  with  tlie 

pleasing  melody  and  general  effect  of  his  round  **  Hark 

the  bonny  Clirislchurch  belts.**  Dr.William  Croft,  a ptqril  Dr  Ctulb 

of  Blow,  was  one  o(  the  great  M ttskians  of  this  period  ; a 

composer  pleasing,  elegant,  simI  appttrenlly  simple,  be 

frequenUy  rose  to  the  grand  and  masterly,  and  lie  has 

left  scarcely  a compovilion  which  does  not  exhiliit  great 

genius  and  learning.  His  Choral  Music  uos  published 

in  two  volumes  folio,  in  1724,  tinder  the  title  of  Muaira 

SacrOt  or  Sclrct  Anlhema  for  two,  three,  four,^v*,  sir, 

sereTi.andeifAf  roices,  to  which  is  added  the  Buriat  fstr- 

a*  it  is  occasionally  per  formed  in  tfestminster  A bhey. 

The  Burial  Service,  which  closes  the  first  volume,  was 
composed  upon  an  idea  suggested  by  Purcell  who  lived 
only  to  finish  one  nmvetiicnU  It  is  simple  counterpoint 
of  note  against  note,  and  its  solemnity,  arising  much 
from  its  simplicity  and  the  syllabic  coincidence  undia* 
turbed  by  fugue,  is  so  admirable  Uiat  it  still  retains  its 
place  at  every  Royal  and  Public  funeral  in  this  King- 
dom. Dr.  Croft  died  in  August  1727,  in  the  fiftieth 
year  of  hia  age.  of  un  illness  contracted  by  attending  hts 
duty  at  the  Coronation  of  George  II.  He  lie.^  buried  in 
the  North  able  of  Westminster  Abbey,  in  which  he  held 
the  situation  of  organist.  To  Dr.  William  Boyce  the  Dr.  Boyetu 
Catheilral  Service  was,  and  still  is.  under  great  obliga- 
tions for  hb  Choral  Collections,  which  were  published 
in  three- volumes  folio.  He  obtained  great  fame  as  a 
dramatic  and  misce)laneou.s  composer,  and  there  is  much 
originality  and  sterling  merit  in  his  compositioas.  TTic 
last  Musician  we  shall  name,  not  from  want  of  numbers 
but  from  our  space  failing  us,  is  Jonathan  Battishill,  BaUitliiU 
who  seems  to  be  the  connecting  link  between  the  old  and  “d  hi«  kue 
sent  race  of  English  Musicians,  amougst  whom  t$  lo  '***®'** 
found  much  genius  for  Choral  Music,  though  we  rc« 
gret  to  say  we  cannot  produce  many  instrumental  com- 
positions from  them  of  equal  ability.  Baltishill  died  at 
Islington  in  1801,  aged  sixty-three  years,  and,  according 
to  hb  last  request,  wa.s  interred  near  Dr.  Boyce  in  the 
vaults  of  St.  Paufa  Cathedral.  This  cum|*os>er  and 
Samuel  Webbe  may  be  considered  as  the  foinidrrs  of 
Olee-wrilihg,  a species  of  composition  confined  to  this 
Country,  in  which  we  have  no  rivals,  and  in  which  we 
mention  the  names  of  Alcock,  Arne,  Attwood,  Ayrton, 

W.  Beal,  Callcott,  Dr.  C«K>ke,  Robert  Cooke,  Crotch, 

Danby,  James  l^liott,  Ilarington,  William  Hawes, 

Hondey,  William  Knyvett,  Thomas  Linley,  the  Earl  of 
Mornington,  Shield,  Stafford,  Smith,  Spoffi»rlh,  T.  P. 

Walmisley,  tlie  W’esleys,  Charles  and  Samuel,  Ac.  &c. 
as  baring  contributed  to  its  perfection. 

We  shall  now  return  to  the  consideration  of  the  Art  Perfectiao 
as  perfected  in  other  C'ountries,  premtsir^  that  our  ob- 
servations  will  be  cmifineil  to  the  Musical  system  and 
the  different  styles  of  compoetilion.  According  lo  Gla- 
TcanuH,  the  most  prevalent  combination  which  resulted 
from  the  perfection  or  imperfection  of  the  ancient  modes, 
was  that  in  which  the  values  of  the  notes  were  imper* 
feet,  that  is  in  a duplicate  or  subdnpUcate  ratio.  This 
became  at  length  the  foundation  of  all  the  Musical  rela- 
tions ; various  modifications  succeeded,  and  these  were 
chiefly  brought  into  use  by  the  invention  ofbafw,  which  Uittofhn^ 
were  introduced  by  composers  to  render  live  calculation 
of  corresponding  values  easier,  by  enclosing  within  a 
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Vti^<r.  g^frcn  ftxn)  m many  notes  of  ihc  score  ss  were 

Modern,  equal  to  one  note  of  {^tvat  dunitifni.  Thus  at  Hrst  a bar 
" was  drawn  only  at  ever)’  eighth  or  fourth  measure.  The 
Works  that  appeared  about  1600,  are  tite  flrtt  known 
with  any  kind  of  bars ; the  general  use  whereof  <)mI  not 
obtain  till  a century  after  The  distance  between  the 
bars  gradually  diminished  till  they  eticlu»e4i  but  one 
B>ea.siire.  as  in  the  present  lime,  at  which  the  only  excep- 
tion arises  in  the  d caprlla  time,  where  two  semibreves 
moving  quickly  are  endosetl  in  one  bar  to  save  the  fre- 
quent repetitiou  ofbars.  Tlius  the  intnduction  of  bars 
with  their  gradual  increase  hns  brought  notes  of  great 
ralue  into  disuse,  and  u bar  is  now  rarely  \alne<l  by  a 
note  of  greater  duration  than  the  semibreve.  Tlie  Mo- 
dems have  miiUiplieil  dimi^i^he(l  notes  in  the  ftwm  of 
crotchets,  quavers,  semiquavers.  &c.,  which  formerly 
were  scarcely  known.  Rhythm  has  sustained  little 
variation,  not  so  with  .sountls,  and  consequently  har- 
monyand  ctninterpoint. 

In  the  With  tentiiry  a change  took  pl.nce  which  led 
Modes.  the  Art  to  its  present  perfect  slate.  Kverr  one  serisible 
of  Musical  tones  must  have  remarked  that  all  Miisicul 
pieces  end  in  some  parlictilar  note  or  sound.  Tltis  is 
called  the  tonic  or  principal  note.  If  the  |»fece  lie  dis- 
recletl,  it  will  l>c  found  to  consist  of  a number  of  Holes 
having  each  a ditfenuit  ratio  to  the  principal  or  key  note. 
11h*  combination  of  them  cunslitntes  the  Musical  moilc; 
and  by  proceeding  iipwnnls  from  it  to  its  octave  or 
eighth,  placing  each  sound  in  regtiiar  succession,  the 
scale  of  the  mode  is  formed.  It  b consequently  evident 
that  a great  variety  of  systems  may  be  former!  from  the 
ditlerent  inodes.  In  the  present  duy  we  have  but  two 
rrwHies,  the  major,  in  whose  .scale  is  conlained  ut,  re,  mi, 

sof,  /a,  sr,  ut,  and  the  minor,  whose  ascending  scale 
rs  la,  9t,ut,  re,  mi,  fa,»ot^  la.  It  was  in  the  With 
Century  that  this  system  of  tones  becamt’  universally 
known,  and  its  influeivce  in  composition  is  soon  discover' 
able.  It  was  fully  establisheil  in  tl.e  School  of  Du- 
rante at  Naples.  As  regards  its  theory,  f’horon  main- 
tains, with  truth,  that  it  is  still  imperfect,  but  this  is  not 
the  place  to  enter  upon  that  subject.  Had  the  system 
experienced  no  variation,  the  Science  would  have  attained 
its  limits  three  centuries  ago,  and  there  would  have 
been  nothing  to  add  to  the  bbonrs  of  Ockenheim,  Joa- 
quin, Orlsndo,  and  the  other  masters  of  the  French  and 
Flemish  Schools.  The  alterations,  however,  which 
took  place  in  the  Icmal  system  led  to  changes  in  every 
branch  of  compoBition.  The  early  contrapuntists  almost 
invariably  added  the  third  and  fifth  to  all  the  notes  of 
the  scale  except  that  which  bears  the  minor  fifth,  to 
which  they  affixed  the  aixth.  All  harmony  was  thought 
allowable  which  excluded  a succession  of  fifths  and  oc- 


taves ; but  the  doctrine  of  Ihc  new  modes  stion  exhibited 
(he  erron  of  this  sort  of  harmony,  which  gave  innume- 
rable bad  combinations,  such  as  the  sixth  with  (be  third, 
MoBlTcfrk‘  or  often  on  other  degrees  of  the  acale.  Charles  Mont- 


latroduci-.  verde,  a Schoolmaster  of  Iximbnrdy,  who  lived  about 
159U,  was  the  Inventor  of  the  hamiuny  of  the  domt- 
’*  naiit,  and  the  first  who  had  the  courage  to  u»c  the 
seventh  and  ninth  of  the  dominant  without  prepara- 
tion ; he  also  employed  the  minor  fifth  as  a conso- 


nance which  bad  (beretofure  been  treated  as  a discord. 


These  points  admittc<l,  Musicians  soon  came  to  the  con- 
clusion, (bat  only  three  CMcnliad  harmonies  were  to  be 
acknowledged  in  the  mode,  that  of  the  tonic,  the  domi- 
nant, and  the  subdominant,  which  are  all  that  should  be 
placed  either  direct  or  inverted  on  those  notes  as  well  as 


those  comprised  in  (heir  harmony.  Monteverde  also  in-  Bfurie. 
troduced  double  dissonances,  followed  soon  after  by  MoJero. 
triple  dissonances,  and  diminished  and  altered  chords, 
Counterpoint  was  of  coarse  nffected  by  these  changes, 
and  intervals  in  melody  unthoughi  of  before,  as  well  as 
intervals  in  harmony  entirely  original,  quickly  succeeded 
each  other.  Viadana  dt  Lodi,  about  this  period,  hit  Viadaas'li 
upon  the  process  of  giving  a melody  to  the  instrumental  1-odi, 
bB“S  altogether  difRfrent  from  that  of  the  vocnl  bass, 
proposing  to  make  this  bass  form  the  groundwork  of  the 
piece,  and  to  represent  the  chord  it  was  to  bear  in  every 
part  by  means  of  figures.  Thus,  although  he  addeil  no-  inveatoror 
thing  to  harmony,  he  must  be  considered  the  inventor  of  fundiiiiwD- 
what  is  callcdHhe  fundamental  bass.  These  innovationa  ^ kass. 
were  sometime  in  gaining  ground,  but  towards  the  clone 
ofthe  XVIIth  Century,  the  Ecclesiastical  tones  began  to 
be  considered  as  Kule  more  than  aformtokeep  the  modern 
tones  within  bounds ; so  at  least  the  Neapolitan  School, 
with  Durante  at  its  head,  used  them, and  the  modem  tones 
are  now  iiniveisnlly  allowed  In  the  Church.  P.  Aaron 
Togliani,  and  the  authors  of  the  first  half  of  (he  XVIth 
Century,  added  little  to  the  improvements  of  the  XVfh. 

Zariino'a  IntUhtHonet,  published  in  contained  ZaiUdo. 

the  theories  and  precepts  up  to  his  time  ; but  celebrated 
as  his  Work  has  been  consalered,  he  seems  to  have  had 
but  a confineil  knowledge  of  his  contemporaries,  inas- 
much as  he  does  not  appear  to  have  heard  of  Palestrina, 
who  was  at  that  period  in  the  xenith  of  hk  reputation. 

Zarlino  was,  however,  himaelf  one  of  the  Flemish 
School,  which  mar  account  for  the  silence.  I>.  P.  Ce-  CeroiiL 
ront,  in  1613,  published  at  Naples  bis  Mrtopec.  Nar- 
rowing the  boundaries  of  Musical  doctrine  he  modified 
his  precepts  according  to  those  of  Palestrina  ami  the 
composers  of  the  Roman  School,  and  Galeasm  Sabba- 
tini  soon  afterwards  gave  mies  for  thorough  bass  on  the 
same  principles.  The  Treatises,  however,  of  Berardi.  OrraoliAad 
Buononcini,  and  Oa.sparini,  at  the  close  of  (he  XVIIth  othvn. 
and  commencement  of  the  XVlIIth  Century,  reduce^l 
the  practices  in  counterpoint  to  a regular  theoretical 
system  little  different  from  that  received  at  present.  At 
tne  beginning  of  the  XVHlth  Onturr,  Hatneau,  a Rsmeia- 
French  writer,  gave  out  (hat  all  rules  up  to  his  (in>c 
were  merely  blind  (nulilions,  and  prnpoi^  to  reiluce 
them  to  a few  precepts  dependent  on  the  law  of  Physics. 

We  do  not  think  it  useful  to  pursue  the  analysis  ^ his 
doctrines.  Nothing  can  be  more  erroneous  than  some  of 
his  enunciations ; as  for  instance,  that  in  which  he  states 
that  harmony  will  be  regular  whenever  the  chords  of 
which  it  is  formed,  being  brought  back  to  their  funda- 
mental chords,  o^r  successions  correspondent  to  (he 
rules  he  has  established ; since  a survey  of  the  eoaes  in 
which  his  method  is  adopted  proves  (hat  a fundamental 
succession  of  notes  may  have  very  had  derived  snccea- 
sions,  and,  on  the  contrary,  from  good  ami  nsually  de- 
rived sucoesBiona  ftinriamental  successions  arise  which  be 
condemns  as  faulty.  His  principle  met  with  some  success 
in  France,  but  is  now  everv'where  laid  aside,  and  it  was 
never  of  any  other  use  than  to  attract  the  attention  of 
writers  on  the  theory  of  inversions.  It  however  produced 
in  France  a habit  of  viewing  harmony  in  a Philosophical 
manner,  and  towards  the  dose  of  the  XVIlIth  Century 
it  led  to  the  formation  of  an  dementary  Work  by  (he 
Conservatory  at  Paris,  or  at  least  by  (he  Professor  of  that 
establishment  (Catel.)  Catd  considers  as  natural  Cstvt 
chords  those  commonly  called  ennaonances,  and  alt  dii^ 
sonant  chords  used  without  preparation,  he  examines 
their  successions  and  shows  how,  by  means  of  the  aiiH- 
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clpaUons,  wlardatioii*.  and  ahero(io«»  whfroof  chey  arc 
M<i<Vrn«  sii»ccjUib!e,  they  {^tieratc  nil  ariificia)  chords  or  dtsto- 
naiices  properly  so  railed.  This  doctrine  was  not  alto^e- 
tlier  new.  inasmuch  as  it  had  been  tau;^it  by  the  School 
of  Durante,  and  ha<l  also  been  used  in  Gennany;  hut 
Calel  placed  it  in  a clearer  light,  and  fixed  it  for  adop- 
tion in  France,  and  it  may  he  truly  considered  an 
important  wlvance  in  the  doctrine  of  harmony. 

Siylc*  ot  Hesj>ecllng  the  different  style*  of  compositkiii  in  Music, 

cuinpjki-  the  principal  are  usually  considered  under  the  heads  of 
Church,  Chamber,  and  Instrumental  Music.  The  first 
is  properly  divided  by  Choron  into  four  species  ; that  d 
caprUa.  the  accotn|)anied  style,  the  concertante  style,  arxl 
Churcb  lastly,  the  oratorio.  Tliat  which  belongs  most  exciu- 
sively  lo  the  Church  is  the  style  d eapella.  It  was  ge- 
nerally written  on  the  tones  of  the  plain  chant  without 
aceom|)«niment  It  is  of  four  sorts,  the  plain  chant,  the 
faiixbourdon,  counterpoint  on  the  plain  chant,  and  Eccle- 
siastical, fugiied  counterpoint.  Of  the  plain  chant  an 
Idea  may  he  formed  from  the  specimen  of  the  Ecdcsi- 
astical  tones  above  given,  which  have  undergone  no  alter- 
ation since  Pope  Gregory’s  time.  The  fauvbouriluu  is 
the  most  simple  of  compositions  with  many  part*,  and  is 
with  counterpoint  of  note  against  note  in  which  the  bass 
bears  perfect  chords  only  ; it  remains  still  the  same  ns 
at  the  time  when  the  rule*  of  composition  were  firmly 
fixeil,  (which  is  more  remote  than  the  Flemish  School,) 
and  it  is  now  only  used  (n  Psalmody  anil  some  few  can- 
ticles. With  the  third  sort,  or  emmterpoint  on  the  plain 
chant, is  frequently  and  erroneously  confmimled  the  faux- 
bourdon, but  in  it  the  piaincKantis  strictly  preserved. and 
it  consists  in  forming  thereon  various  other  parts  displayed 
with  all  the  ingenuity  of  counterpoint,  such  as  imitations, 
fugues,  canons,  &c.;  its  hlHtory  and  that  of  composition  are 
the  same.  The  masters  of  the  Flemish  School  succeeded 
in  it  wonderfully, but  it  is  to  Italy  we  must  look  for  taste, 
elegance.ond  grandeur  in  this  style,  whereof  the  finest  spe- 
cimens were  produced  In  the  XVIih  Century.  In  France 
it  was  soon  neglected,  and  our  own  experience  of  the  di/^ 
ereiice  a very  few  yearn  ago  between  the  Ecctesinsiicul 
Music  of  Prance  and  Italy  would  lead  to  a doubt,  did  we 
not  know  the  contrary,  whether  it  ever  had  existence  at  all 
in  the  firmer  Country.  ITie  contrapuntistn  of  the  Wlh 
and  XVIth  Centuries  did  not  restrict  themselves  lo  the 
plain  chant  a.s  a basis,  but  frequently  employed  a plain 
chant  or  simple  melody  of  their  own  a«  tlie  groundwork; 
and  morcou’T  they  soon  diverged  from  the  rule  of  keep- 
ing the  leading  chant  to  a particular  port,  ami  took  their 
successive  subjects  from  the  principal  features  of  the 
plaiu  chant  by  introducing  various  kinds  of  imitations  in 
tlte  parts,  and  this  was.  doubtless,  (he  origin  of  fugue. 
The  sense  of  the  words  wa.s  neglected,  but  the  Music 
displayed  the  talent  of  the  composer  and  the  powers  of 
the  mtiger,  ami  at  length  proceeded  so  for  that  the 
Council  of  Trent  entehain^  the  projwsjtion  of  sup- 
pressing Music  in  Churches  altogether,  and  a decree 
would  have  pa<uied  to  that  effect  but  fur  particular  and 
local  considerations.  Pope  Marcellus,  about  1652,  con- 
sidering the  extent  to  which  this  style  was  carried,  de- 
termined on  reducing  Church  Music  once  more  lo  (he 
Palssttiiu.  simple  Gregorian  chant,  when  the  young ruleslrina  pre- 
sented his  ilolincss  with  a Mass  in  a style  entirely  new, 
devoid  of  tumult  and  noise,  the  harmony  pure,  the 
style  grand  and  pious,  the  expression  of  it  sweet  vet 
majestic  ; all  features  which  characterise  the  style  of  the 
immortal  Palc*trina,  truly  called  by  hU  Countrymen 
It  Principr  de  Mutici.  ’Hns  man  may  be  said  to 


have  been  the  founder  of  everything  valuable  in  the  Musie. 
Art.  He  was  considered  by  his  tucv’cssur.s  as  a inmiel  Mixli-m. 
itot  to  be  equalled  ; whidi  feeling,  added  lo  a conlimial 
change  in  the  foundation  of  the  syslciii.  induced  them 
to  abandon  a style  wlM-rnin  little  glory  or  advantage 
could  be  acquired,  llic  decline  of  the  d captUa  style, 
the  varieties  of  which  during  the  XV  1th  Ceutury  bad 
risen  to  a height  aince  without  parallel,  wu»  emiiiemly 
serviceable  to  the  accomimnied  style,  or  that  in  which 
the  voice  is  accompanied  by  the  organ  alone,  aud  to  the 
concerted  style,  wherein  all  sorts  of  iiislruments  accom- 
pany the  voice.  To  trace  the  origin  of  these  would  be 
rather  difficuU,  aud  when  accomplUhed,  would  answer 
no  useful  purpose.  Choron  says  that  the  first  ha.v  been 
much  influenced  by  the  mudrigu)  style,  the  second  by 
that  of  ihe'I’healre ; wc  ib  not,  however,  quite  coincide 
with  him,  thinking  it  possible  that  exactly  the  inverse 
was  more  probably  the  fact.  It  is  however,  but  justice 
to  that  excellent  and  learned  author,  to  whom  wu  confess 
ourselves  largely  indebte*!,  to  albw  that  there  is  room 
for  doubt  as  to  the  c^iiuou  wc  entertain. 

The  oratorio  is  a species  of  drama  whose  subject  Ontorio, 
is  generally  some  story  selected  from  the  Scriptures, 
or  a UeligiouB  allegorical  piece  for  perfuriniiiiu:  in 
a church  by  singers  who  personate  the  liilfereiit 
characters  of  the  drama.  Clwrun  cd>Kcrve9,  tliat  the 
oruluriu  differs  from  (he  sacred  drama,  inasmuch  os 
though  the  subject  of  each  may  be  the  same,  the  latter 
is  for  the  Theatre,  the  former  for  the  Church.  The  in- 
vention of  the  oratorio  U attributed  to  $u  Philip  of 
Neri,  who  was  l>orn  in  1616,  and  founded  the  Congre- 
gation of  (he  Oratory  at  Home  iu  161U.  ^Visbiug  to 
turn  to  pious  account  tlie  ihcalrictl  enthusiasm  which 
then  prevailed  at  Home  and  kept  the  (>eople  from 
church,  es)>ecially  in  the  time  of  the  Carnival,  he 
formed  the  scheme  of  having  sacred  liitei  hides  writ- 
ten by  good  Poets,  and  of  having  them  set  to  Music 
by  the  best  compu«cr«,  ami  performed  by  the  most 
favourite  singers.  The  experiment  succcedetl ; the 
conocrU  atlructeil  alt  Home,  and  from  Uie  Church  of  the 
Oratory,  (the  Chiesa  Nnova.)  iu  which  they  were  per- 
funned,  oblaineil  the  name  of  oratorios.  At  first  they 
were  short  and  simple  Poems;  finally,  oothiog  was 
wanting  to  their  effect  but  Uu’  pomp  of  scenery  and  cm- 
lume.  Aniinuccia,  a coutempiorary  of  Palestrina,  was 
perhaps  the  earliest  composer  of  an  oratorio.  Their  style 
wa.s  at  the  beginning  a mixture  of  the  madrigal  aud  can- 
tata, but  in  the  present  day,  oratorio  compositions  differ 
very  little  from  lliose  of  the  Theatre. 

Chamhtr  Mutic, 

Berardi  and  Padre  Martini  have  divided  Chamber  HaibigaL 
Music  into  three  styles,  namely,  simple  madrigals,  ac- 
companied modrigais,  and  cantataH;  to  these  Choron 
adds  a fourth  style,  under  the  title  of  fugitive  pieces, 
but  we  are  rather  inclined  lo  place  these  fugitive  pieces, 
such  a.n  the  canzonette  of  Italy,  the  villaneHe,  ^ the 
bolero  of  Spain,  the  romance  and  vnudeville  of  the 
Prencli,  under  the  head  caninta.  llic  madrigal  gene- 
rally, but  not  necessarily,  resembles  much  the  motel  aud 
fugue  of  the  Church  ; the  words  were  latterly,  however, 
of  a seculBr  nolurc.  llic  simple  madrigal  is  for  voice* 
only,  (he  accompanied  madrigal  has,  ns  Us  name  implies, 
the  accompaniment  of  the  oi^n.  Arcudelt  has  by  some 
been  considered  the  first  who  composed  this  spedn  of 
Music  ; but  the  conjecture  is  without  foundalion,  sincft 
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Music.  TTiacIrij^U  of  more  ancient  tn&.Meni  have  reached  tia,  and 
Modem,  ^ten  by  compmera  of  the  ancient  Flemish  School.  To 
Ihrwe  conversant  with  madrif^l  writera  the  name  of 
Adrian  Willaert  will  immediately  occur.  The  truth  » 
that  simple  madrii^ls  came  in  about  the  bc{;inning^  of 
the  With  Century,  during  which  and  the  whole  of  the 
foliowiiig  century  the  atyle  was  particularly  cultivated 
and  encoura{2:ed  ; but  it  haa  been  completely  ahan> 
doncd  aiiice  the  early  part  of  the  XVlIIth  Century, 
iinlcaa  the  En^ish  glee  can  be  said  to  be  a ir’vl't  of  it, 
winch,  perhafM,  ma;j  be  truly  advanced.  T^re  wa* 
much  variety  in  this  atyle.  The  first  madriirtils  very 
much  resemble  the  church  style,  but  they  afierwards 
assumed  a character  peculiar  to  themselves.  The  change 
may  be  strikingly  reengni;^  in  tlie  madrigaLs  of  Luca 
Marenzio,  but  a little  after  the  time  of  Palestrina,  amt 
afierwards  in  the  Worka  of  Oesnaklo,  the  Prince  of  Ve* 
nosa,  of  Monteverde,  Mazxochi;  and  it  scema  to  have 
bt'en  exhausted  by  attaining  its  utmost  limit  in  the  com* 
positions  of  the  celebrated  AiesMindro  Scarlatti.  The 
accompanied  madrigal  aeemsto  have  originated  only  after 
the  practice  was  introduced  of  placing  an  instrumental 
differing  from  the  vocal  ba.ss  below  the  voices;  a practice 
which  dates  from  the  commencement  of  the  \ \ llih 
Century.  The  principal  writers  in  this  style  were  Fres- 
cobaldi,  Carissimi.  Lotti.  Scarlatti,  Clari,  Marcello,  and 
Ihirante.  Since  these  mostera,  little  has  been  attempted 
in  this  style  of  Music,  one  which  requires  great  Musical 
learning  and  the  devotion  of  years  to  the  study  of  the 
Science.  Cboron  aaya,  and  perhaps  too  truly,  that  the 
Musidan  of  the  present  period  limits  hia  gWy  to  the 
composition  of  a aong;  nor  can  wc  much  wonder  at  it 
when  we  reflect  on  the  rewards  attendant  on  Theatrical 
compositions,  as  distinguished  from  those  of  the  Church 
and  Chamber. 

Ciotsta.  The  Cantata,  which  originates  from  the  Lyric  l>rama.  is 
a short  Poem,  which  in  a literary  sense  has  no  very  de> 
lermined  character,  though  gciienilly  confined  to  the 
recital  of  some  simple  imemting  pawtageor  fact  to  illus- 
tmte  the  expression  of  some  peculiar  sentiment.  It  has  a 
wide  range,  sacred,  profane,  heroic,  comic,  and  even  ludi’ 
crous  subjects  admit  its  employment.  Its  invention  Is  as- 
signed to  the  early  part  of  the  WilthC'entury,  the  first 
writers  of  it  being  Poliaschi  a Roman,  Loteri  Vittoriiof 
Spoleto,  and  Ferrari  of  Reggio,  betterknown  by  the  name 
of  Ferrari  della  Tiorba.  Afler  these  come  MeruIa.Gra- 
ziotii,  Bas&oni,  and  Carissimi.  Towanls  the  middle  of 
the  C'eiitury,  Marc'  Antonio  Ccsti,  a scholar  of  Carissimi, 
brought  redtative  to  perfection,  Rossi  and  l^grcnzt 
flourished,  and  .\lessandro  Scarlatti  surprised  the  work! 
by  the  brilliancy  ami  fertility  of  his  genius.  In  the  be- 
ginning of  the  Wlllih  Century,  we  have  Gaspariui, 
iiiovanni  and  Antonio  Ruononcini,  Benedetto  Mar- 
cello, n Noble  of  Venice,  but  more  to  be  esteemed  for 
his  well-known  compositions  of  tlie  Psalms  to  the  Pa- 
raphrase in  Italian  of  Giusttniardi,  IVrgoIesi,  Vivaldi 
also  a violin  writer,  the  Baron  d'.^storga,  and  lastly, 
N icolo  Porpora,  all  classical  ami  justly  celebrated  writers. 
The  remark  relative  to  the  decline  of  madrigal  writing 
equally  applies  to  the  neglect  of  the  cantata  in  the  pre- 
sent day.  It  has  been  abandoned  for  nearly  three 
quarters  of  a century,  and  perhaps  from  the  same  causes. 
Those  who  are  desirous  of  pursuing  an  inquiry  into  na- 
tional melodies,  which  come  under  the  head  of  C'hnron’s 
fugitive  pieces,  will  do  well,  amongst  other  Works,  to 
consult  the  Kuni  mr  la  Mutique  Ancitnnt  tl  jModernr, 
4 vols.  4u>.  by  J.  B.  Laborde.  Though  there  are  many 
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Important  errors  in  it,  and  the  liarmnnies  are  bsd.  the  Miuk. 
melodies,  at  least  a large  pro|Mrtion  uf  them,  moy  be  Ncm]«td. 
trusted  to. 

Munie  of  thf  Drama. 

The  lAric  Drama  of  our  lime  is,  doubtless,  very  unlike  Rarly 
those  representations,  both  sacred  sod  profane,  whereof  Lyne 
the  ancient  writers  speak,  for  we  have  authority  for 
aaaerting  that  such  were  in  existence  since  the  Xlllth 
Century.  The  earliest  which  can  be  identified  is  an 
Orfeo  uf  Angelus  Pulitianus,  composed  abuut  the  year 
1475;  and  in  1480  a Musical  Tragedy  is  mentioned  as 
having  been  performed  in  Rome.  It  is  believed  that  in 
1555,  II  •Sagr^xio,  a Pastoral  Drama  of  Agostino  Bec- 
cari,  was  set  to  Music  by  AUuiiso  della  V^ola,  for  the 
Court  of  France,  and  that  an  Opera  was  performed  at 
Venice  in  1574,  in  honour  of  Henry  III.  passing  through 
that  city  from  Poland  to  take  the  Crow  n of  France,  to 
vihich  he  had  succeeded  on  the  decease  of  his  brother 
Charles  l.X.  It  can  scarcely  be  sU[iposed  that  at  this  period 
the  Lyric  Drama  had  a style  |>cculiar  to  itself;  it  was  most 
probably  a mixture  of  the  Church  and  Secular  Music  of 
the  day  ; nor  was  it  till  the  iH'rfvctkm  of  the  recitative 
that  the  I>ratnB  can  be  said  to  have  a style  of  its  own,  of 
which  llie  following  acciHitit  i^i  said  to  be  the  origin. 

Bartli,  Strotxi,  ami  Cursi,  three  Florentine  amateurs, 
dissatisfied  with  the  attempts  w hich  in  their  time  had 
been  made  to  bring  Dramatic  Poetry  to  perfection,  hit 
upon  the  expe«lient  of  engaging  one  of  the  best  of  their 
Lyric  Poets  to  write  a Drama  which  should  beset  to  Music 
by  one  of  the  beat  Musicians  of  the  period.  Himicdni 
was  the  Poet  selected,  and  the  subject  Daphne.  Peri 
applie<l  to  it  a species  of  recitation  in  >liu)ical  notes,  but 
without  their  regular  support  and  marked  time.  The 
composition  was,  in  1597,  |M’rformed  at  the  house  of 
C'orsi,  and  met  success  so  decided,  that  Rinuccini  de* 
termined  to  write  two  other  Works  of  similar  nature, 

Krxridrrc  and  In  the  year  in  which  the  latter  was 

|vcrfiwnu‘il  at  Florence,  an  Oratorio,  enlitkHl  Di  Anima 
e di  Corpo,  with  the  same  description  of  recitutive  cum- 
nosed  hy  Kniilio  del  Cavaliere.  was  performed  at  Rome. 

This  Work,  as  well  as  that  of  Peri,  were  published  in 
lOOS;  the  two  authors  claiming  in  their  PrelaccH  the 
invention  of  recitative.  G.  B.  Doni  allows  the  inven- 
tion to  neither,  alleging  that  it  belonged  to  Vincenzo 
Galilei,  father  of  the  celebrated  Astronomer,  who,  as 
well  as  Hanli  and  others,  seavible  of  the  delects  of  the 
Music  of  that  Age,  employed  himself  in  endeavouring 
to  recover  the  Musical  declamation  of  tl»e  Greeks,  ima* 
gined  the  recitative,  and  applied  it  to  Dante’s  Episode 
of  Count  Ugrolino.  In  this  style  lie  also  composed  the 
Lameniafion*  of  JrrrmtaA,  and  performed  the  piece 
himself  with  the  accomivaniment  of  a viol.  Uiulto  Cac- 
cini,  a young  Roman  singer,  frequented  U»e  house  of 
Bareli,  and  improved  recitative;  IVri  soon  became  his 
rival,  and  both,  as  Doni  says,  united  in  selling  Rinuccini’s 
wonis  of  Daphne.  Peri  afierwards  compose<l  Kuridict, 

Claudio  Monteverde.  of  whom  mention  has  already 
been  made,  followed  hard  upon  these  with  the  drtona, 
which  was  pul  Into  recitative  by  him.  Whatever  may 
be  the  true  state  of  this  case,  it  it  certain  that  uf  the 
above  Works  the  Evndrre  of  Clari  was  the  first  which  was 
publicly  performed,  and  that  Its  represeniation  took 
place  in  1600  at  Flncence,  on  the  marriage  of  Henry  IV. 
of  France  with  Mary  of  Medicts.  Ncariy  the  whole  of 
the  Opera,  Peri's  Daphne,  is  in  rrcitative,  and  the  parts  to 
which  tlie  word  aria  is  prefixed,  are  acarccly  diatinguish- 
4 Y 
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llttiie.  able  from  the  others  by  the  appearance  of  atr.  Up  to 
Mudars.  Ui«  m'kiklle  of  the  reatury  this  ubscrvatiou  ^iicrally 
' applies. 

Operaof  In  the  Opera  of  Jtuon,  set  to  Music  by  Francesco 
Jssoa.  Cavulii.  a fertile  writer  of  Operas  between  1637  and 

1607,  I)r.  Uumey  oliwerves,  that  the  grave  redtalive  be> 
gau  6rst  to  l>e  iiUernipletl  wtUi  the  omatnenUHl  sort  of 
staJixa  called  Aria.  This  Opera  was  set  in  1019,  yet  the 
airs  were  insipid,  generally  minuet  time,  ami  varying  oon< 
stantly.  The  Operas  of  C'esti  exhibit  cunsklerable  pro* 
greas.  II is  most  celebrated.  La  Dori,  first  appeared  in  1663 
at  Venice,  and  w as  also  frequently  perform^  in  the  other 
principal  ciliesof  I laly.  Cesti  was  nkoreuver  a great  writerof 
Cantatas.  He  has  been  untruly  stated  toliavebcenasclnJar 
of  Carissinii.  At  this  period  the  0[>eni  began  to  degenerate 
into  SpcciacU;^  a practice  uuw  carried  to  sudi  an  cxtcul  that 
the  machinist  and  decorator  in  the  present  day  arc  aliiMJst 
as  much  admired  as  the  Poeland  Muskiaii.  An  iintociise 
number  of  composers  fblluwed  those  we  have  named, 
many  of  (hem  poasessing  genius  aucl  talents  of  a high 
order,  such  as  Gaspariui.  Perti,  Coloiiua,  Uotli,  and  the 
celebrated  Atessaudro  Scarlatti,  whose  pupils  Leo,  Vinci, 
Domenico  Sarru,  ilasse,  Porpora.  Fco,  Abus,  and  Per- 
golcsi,  in  the  early  part  of  the  XVlllth  Century,  gove 
power  to  the  words  by  making  the  melody  cx(>rrssive 
of  Utc  sentiment.  They  were  seconded  in  their  efforts 
by  Lite  Poets  of  tlie  day,  such  as  Zeno  and  his  pupil 
Meiaslasiu.  The  next  series  of  composers  coinpre* 
heivLs  a list  of  names  equally  celebrateil,  Jomelii.  Piccini, 
Sacchini,  Guglielmi,  Traelta,  Anibssi,  Terradcllas,  and 
others.  Among  the  pupils  of  liiese  Puisiello  and  Cima* 
rosa  appear. 

It  is  to  Gluck  we  owe  the  perfection  of  the  Lyric 
Drama;  that  great  master  died  at  the  age  of  seventy- 
three,  in  the  year  1787.  His  Opera  of  Or/co  ob- 
tained the  honour  of  bciug  the  first  ever  printed  in 
Italy,  (he  brilliant  success  of  wlikh  induced  llie  com- 
poser and  his  l*oel  Caixabigi  to  unite  their  talents 
on  the  tragic  subject  of  Alcexie^  an  Opera  first  per- 
foniied  at  Vienna  in  1768.  This  was  printed  in  1769, 
and  for  the  two  succeeding  years  after  it  was  brought 
out,  no  other  Drama  wns  allowed  to  be  perlurmed  at  tlie 
Court  Theatre.  The  Dedication  prefix^  to  it  by  him- 
self wc  shall  quote,  iiiastnuch  as  it  explains  the  pre- 
vious state  of  the  Science  by  showing  what  he  thought 
6ught  then  to  be  attended  to.  ‘MV hen  I determined,  lie 
oWrvcs,  **  to  compose  Music  lor  this  Poem,  I proposed 
to  myself  to  shun  various  abuses  in  composition,  that  the 
vanity  of  siugcra,  or  excessive  complacency  of  com- 

fosers  had  introduced,  and  which  had  rendered  the 
Lilian  Opem  a must  fatiguing  and  ridiculous,  instead  of 
n splendid  and  beautiful  spiracle;  I emleavourevl  to 
reduce  Music  to  its  legitimate  purpose,  which  is  that  of 
seconding  Poetry,  in  ortler  to  strengthen  the  expression 
of  the  MMilimcuts  and  the  interest  of  the  fable  without 
iolerrupiiitg  the  action  or  weakening  it  by  superfluous 
embellishments.  It  struck  me  (hat  Music  ought  to 
aid  Poetry,  as  vivacity  of  colouring,  and  a liappy  agree- 
ment of  light  and  shade,  strengthen  the  cOecl  of  a cor- 
rect and  wellHlesigned  Picture,  by  aniinating  the  figures 
without  altering  the  outline.  1 have,  Uiercfore,  never  in 
iliis Opera  interrupted  a singer  in  the  warmth  ofadialogue 
in  order  to  iolroduce  a tedious  rUorneilo,  nor  have  I 
atopped  him  in  the  midst  uf  a discourse,  to  display  his 
^ility  of  voice  in  a long  cadeture.  1 have  never  deemed 
It  requisite  to  hurry  over  the  second  part  of  an  sir 
where  it  consisted  of  the  most  impaasioued  and  im* 


portanl  poKion  of  the  subject,  in  order  to  repeat  the  Uaiic. 
words  of  the  first  part  four  times  over ; or  to  finish  where  Modem. 
Uis  sense  dues  not  conclude,  in  order  to  give  tiie  singer 
an  opp«>rUinily  of  allowing  Uiat  he  can  vary  a passage  iti 
aeveral  ways  and  disguise  it  in  his  own  peculiar  manner. 

In  short,  1 have  attempted  to  reform  those  abusea 
against  which  good  senae  and  good  taste  have  so  long 
declaimed  in  vain.  I have  considered  that  ihe  overture 
ought  to  prepare  the  audience  for  the  cliaractvr  of  the 
coming  action  and  its  subject ; that  the  iiiatrumeiilal 
aocumpaaimenls  sliould  be  used  only  in  proportion  to 
the  degree  of  intereat  and  passion  of  the  Drama;  and, 
also,  iliat  it  is  principally  requisite  to  avoid  too  marked 
a disparity  in  the  dialogue  between  air  and  recitative,  in 
order  not  to  break  the  senae  of  a period,  nor  interrupt  in 
a wrong  place  the  energy  of  the  action.  Lastly,  I have 
thought  that  1 should  use  every  effort  in  aiming  at  aim- 
pUciiy,  and  have,  aonn-dingly,  avoided  making  any 
allow  of  difficulties  at  the  expense  of  clearness.  I have 
set  no  value  on  novelty,  unless  it  naturally  sprang  from 
the  expression  of  the  subject.  In  fine,  l^re  is  uo  rule 
of  composition  that  I have  not  willingly  sacrificed  for 
the  sake  of  effect."  Gluck  became  tiie  model  of  his 
contemporaries,  Piccini,  Sacchini,  &c.,  and  the  Art 
seemed  fixed  on  a firm  basis,  except  as  the  cliangcs 
of  melody  would  act  on  it,  in  which  respect,  ju'lging 
from  present  appearances,  it  is  impossible  to  foresee  the 
limiL  The  improvement  of  instrumental  Music  towards 
the  end  of  the  last  century  caused  a aeavible  change  in 
that  of  Uie  Drama, by  compoeers  intruiluciug  intoO|>cratic 
movements  the  system  of  the  symphony,  liuydn.  Mo-  Haydn, 
xart,  and  Cherubini,  and  since  them  Weber,  Spuhr,  Hos-  ^I***^^» 
siui,  and  all  the  modern  School,  in  some  degree  liavc 
wrought  Ott  this  plan,  which,  however,  has  one  disad- 
vantage, namely,  that  of  often  suffering  the  vocal  parts, 
which  are  truly  the  principal,  to  be  ecli])sed  by  those 
which  ought  to  be  subordinate. 

We  have  in  (he  above  observations  confined  our  no.  Comk 
tioe  to  the  Lyric  Trageily,  but  it  may  easily  be  conceived 
that  Uie  Comic  Opera,  the  Opera  Rufla,  &c.  underwent 
changes  in  a similar  mniiner.  I'he  earliest  Lyric  Come- 
dies known  arc  of  (he  With  Century,  such  are  (he 
Sacrifizio  of  Rcccari,  by  Alfonso  della  Viola,  in  1555; 

I Pttszi  A manii.  in  1569;  La  Poe»ia  rapprrsenialivay 
1574  ; La  Tra^edia  di  Frangipani,  by  Claudio  Meruia; 

//  Re  Sahmone,  1579;  Pace  e PiUoria,  1580;  PaL 
lade,  1581,  Ac. ; L'AnJi — PormiMO,  by  Orazio  Vecchi, 

1597,  all  which  were  represented  at  Venice.  Tliey  arc  In 
the  madrigal  style,  w Inch  was  not  very  appropriate  to 
Uie  Stage.  From  the  want  of  instrumental  accompaui- 
mciiLs.  monologues,  in  order  to  obtain  liarmony,  were 
sung  by  several  voices;  and  recitative  was  at  this  time 
unknown  in  Lyric  Comedy.  Many  Comic  Operas  were 
produced  during  the  Wllth  Century,  without  entering 
on  (he  details  of  wliich,  were  we  acquainted  will)  them, 
wc  arrive  at  the  era  above-niciiUoncd  when  Scarlatti  and 
his  pupils  infused  expression  into  Dramatic  Mufuc. 

Among  them,  Pergolcsidisilnguisheil  bimselfbytheimit^ 
duction  of  declamatory  iruxlulutiou  into  Dramatic  Music. 

Although  Uie  maaters  generally  wrote  Lyric  Tragedy  as 
well  as  Comeily,  Niccola  Piccini,  was  particularly  cele- 
brated for  the  latter,  and  surpassed  Iiks  conteinpoiuries  iu 
his  Buona  Figltola,  Comic  Music  was  enrichetl  by  the 
genius  of  Guglielmi,  Paisiello,  and  others,  but  all  be- 
came eclipsed  by  the  splendid  protiuctions  in  this  style 
of  Mozart,  upon  which  to  the  present  period  all  com- 
posers have  more  or  lees  founded  their  productions. 
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Mtiite.  InMmmtnial  MwU, 

Uodera. 

Inutrumenta  may  be  divided  into  fitringed,  wind,  and 

fi^^****  vocal,  as  ree^pecls  their  sonorous  properties;  Intoslx  species, 
fts  respects  their  mechanism,  namely  bowed,  wind,  keyed, 
stringed,  percussible,  and  mechanical  instniments.  At  the 
head  of  these  mitsi  be  placed  '*  the  human  voice  divine.*' 
the  most  beautibil,  as  well  as  the  type  of  them  all.  We 
shall  not  enter  further  on  this  part  the  subject  by  in* 
quirtng  into  those  instruments  used  among  undvilited 
nations,  but  confine  our  notice  to  those  employed  by  the 
educated  Miisicmn.  These  are  the  violin,  viola,  or  tenor 
violin,  the  vialoncello,  or  bass,  and  the  double  bass, 
bowed  biBtrumenls.  The  German  flute,  clarionet,  oboe, 
bassoon,  bom,  trumpet,  trombone,  serpent,  fife,  and 
flageolet,  wind  instruments.  The  harpsichord,  spinet, 
pinixiforte,  and  organ,  keyed  instruments.  The  harp, 
gtiitar,  lyre,  end  mandolin,  stringed  instruments.  Drums 
of  different  sorts  and  cymbals,  instruments  of  pcrcus* 
siou  ; and,  lastly,  the  bird  or  hand  organ,  and  bulafo,  or 
Barbary  organ,  mechanical  insirumenis. 

flisgto  Single  Music  Is  that  specially  composed  for  a slngls 

instrument,  whether  produced  by  that  one  instromsat,  or 
to  increase  the  effect  accompanied  by  one  or  more  In* 
stmments  in  addition  and  subservient  to  the  principal 
one.  This  is  the  »oio  and  aceompanitd  sofo,  whereof 
the  concerto  is  the  more  refined  and  brilliant  spedee. 
The  style  of  a solo  of  course  Is  dependent  on  the  extent 
and  nature  of  the  instrument,  hence  there  are  as  many 
stylea  of  solos  as  there  are  iustraments  ; but  as  the  violin 
is  the  principal  instrument  In  the  orchestra  it  will  be  use- 
less to  notice  any  other ; and  in  our  remarks  we  shall 
merely  touch  upon  some  Historical  points  relative  to  the 
coustruction  of  studies,  fantasie,  caprioci,  aooate.  concert!, 
&c. 

CoQitnc*  The  construction  of  solos,  simple  or  accompanied, 
includes  their  melodic  form  and  the  choice  of  the  instru- 
ments employed.  The  former  is  still  subject  to  change, 
and  without  fixed  rules.  The  same  holds  with  the 
choice  of  the  instruments,  from  the  Sonata,  the  simplest, 
to  the  Concerto,  the  most  complicated.  Corelli  seems  to 
hare  been  the  person  who  fixed  the  bminds  of  the 
sonata,  which  first  appeared  during  the  XVllth  Cen- 
tury. Torelli,  his  contemporary,  invented  the  Concerto 
hearing  the  title  of  Concf  rto  groMo,  employing  st  first  but 
five  instruments,  namely,  the  quartet,  with  the  leading 
or  principal  part  supemrided.  ^*nda  and  Stamilx  added 
wind  iri^lrijmcnts  to  these  compositions,  and  thus  laid 
the  foundation  of  the  symphony.  In  instramcotal  Music, 
a.s  in  singing,  great  changes  have  taken  place,  both  as 
respects  taste  and  style.  They  have  doubtless  been 
much  influenced  by  the  co-trxisting  styles  of  vocal  cocn- 
position.  When  Dramatic  Music  first  rote  under  the 
hand  of  Corelli,  it  was  dry  and  sdeniifie.  Expression 
was  given  to  it  by  Grminiani.  Under  Tartini  it  at* 
Uined  a very  high  degree  of  expression,  both  in  com- 
position as  well  as  execution.  Of  Tartini.  Burney 
observes  that  he  was  the  principal  Italian  theorist  of 
the  last  century ; and  that  thoogh  his  system  of 
harmony  has  been  confuted  in  the  scientific  part,  yet 
there  art  frequently  found  in  his  writings  such  ad- 
mirable ideas,  trails  of  modulation,  and  eurions  har- 
mony, as  arc  inx'aluable  to  praL*tical  Musicians.  Soon 
afier  Tartini's  time,  the  Concerto  was  greatly  improved, 
particularly  by  Jarnowick,  (the  favourite  violin  pupil  of 
the  celebrated  Lulti,)  who  died  at  Petersburg  in  1804, 
and  by  Nicolo  Mcstrinif,  twelve  of  whose  Coneertns  were 


published  at  Paris  in  his  lifetime,  and  who  died  in  1780,  llorie. 
at  the  age  of  forty-nine.  Both  Ibese,  however, srere  tar  Uodwn, 
surpassed  by  Viotti,  who  gave  the  Concerto  a character  ' 
peculiarly  his  own,  and  brought  it  to  a degree  of  perfiM> 
lion  which  seemed  incapable  of  being  surpassed ; yet  the 
writer  of  this  Eassy,  who  had  the  good  fortune  at  aa 
early  period  of  his  life  to  hear  that  master,  has  since 
heaM  several  players,  KieeswtUer,  Baillot,  and  others, 
who  have  left  VioUi  far  behind. 

What  has  been  said  of  solos  applies  also  to  Con*  Cooceriid 
certed  pieces,  by  which  is  understood  instrumental  pwess. 
Music  with  dtfirirent  parts,  which  arc  all  equally  obligato, 
from  each  having  its  appropriate  part,  and  taking  up 
the  strain  in  ita  turn,  the  other  parts  then  becoming 
aoeompanicnenla.  These  two  methods  are  practised 
equally  in  the  duet,  trio,  quartet,  quintet,  and  other 
Musk,  where  each  instrument  has  Hs  separate  part;  also 
in  the  symphony,  where  the  parts  are  multiplied  in 
number  for  elAct,  according  to  certain  proportiona. 
Bocclicrini,  who  died  at  Madrid  in  1806,  at  the  age  of 
sixty-six,  was  the  first  {1768)  who  gave  to  the  trio  a 
fixed  character ; after  him  came  Fiorillo,  Cramer,  Giar* 
dini,  Pugnani,  and  lastly  Viotti.  To  Boccherini  we  ore 
also  indebted  for  the  quartet  as  now  fixed,  in  which  he 
was  followed  by  Gi^ini,  Cambini,  and  in  another 
School  by  Pleyel,  Haydn,  Mozart,  Bceiboveti,  and  many 
other  celebrat^  men.  Boccherini  also  composed  the 
quintet,  and  has  been  surpaseed  by  others  as  well  as  by 
Moxart  and  Beethoven. 

The  SymphoDV,  much  impioved  since  the  middle  of  S^rmphsiqFw 
the  XVlIJth  Century  by  Gossec,  TVw&ki,  Wanhall,  and 
Emmanuel  Bach,  was  brought  to  perfection  by  Haydn. 

Morart  and  neethoren  have  equalled  him,  but,  all 
things  considered,  we  can  scarcely  admit  that  he  has  been 
surpassed  by  thnae  surprising  writers.  Thus  within 
the  spcKe  of  three  centuries  (from  1550)  all  parts 
of  the  Musical  syi^tem,  namely  melody,  the  principles 
of  Musical  oonstrucUon  and  design,  and  every  specks 
of  eompositkm,  have  arrived  at  a degree  of  excellence 
hardly  to  have  been  hoped,  und  perhaps  not  to  be 
excsiled. 

Of  iht  df^rcitl  Schaola, 

Padre  Orambatista  Martini,  in  his  8afgfo  Pondamen-  Ths  Ifsliaa. 
tele  Prarieo  di  ConirapwR/o,  published  in  1774,  reckmied 
five  great  fiehook  in  Italy,  namely,  the  Roman  School, 
which  comprehends  Palestrina,  the  two  Nanini,  Oraxio 
Benevoli,  and  Fnmceaco  Foggia ; the  Venetian  School, 
oompriaing  Adrian  Willaert,  Zariioo,  Lotti,  Gosparini. 
and  hk  acbolar  Marcello;  the  Neapolitan,  in  which  the 
leaden  are  Radio,  the  Prince  of  Venose,  Leo,  and  F, 

Durante;  the  Lombard  School,  inclodiog Porta, Monte- 
verde,  Parmegiano.  and  Vecchi ; and,  laetly,  the  Bo- 
lognese Schod.  oomprielng  Rote,  Giecobbi,  Colonns, 
and  Pert!,  to  whom  Sani  and  tlie  Padre  Martini  htm- 
aelf  may  be  added.  The  general  divisiona,  however,  of 
the  Schools  are  of  Venice  and  Lombardy,  of  Roms 
and  Bologna,  and  of  Naples.  AU  the  Scboola  of  Italy 
are  characterised  by  a profound  knowledge  of  the  prin* 
eiplee  of  the  Sdeoee,  added  to  mueli  grace  and  expres- 
sion, nevertheless  eaeli  School  has  peenltar  foatores  of  its 
own.  Thus  the  flrwt  has  been  distinguished  by  energy 
and  strong  colouring,  the  next  by  science  and  purity  ^ 
eomposHioo,  and  the  last  by  great  vivacity  and  true  ex- 
pression. From  the  time  of  Gregory  downwards,  Italy 
has  always  been  the  cradle  of  Music,  though  it  was  in 
an  exhaturted  state  during  tha  period  of  the  Middle 
4y8 
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Music.  App*:,  wrlien  the  Country  ww  ihe  itcene  of  ccntinnul 

Modem.  W3p; ; and  it  is  observable  that  from  the  Xlllth  to  the 
XVIth  Oniury,  the  greatest  improvement  in  the  Art 
was  atlribritabie  to  the  French  and  Flemings;  the 
School  of  ihe  latter,  which  was  in  truth  the  founda- 
tion of  all  that  aAerwards  existed  in  Europe,  having 
been  de*tn»yed  and  mined  by  the  Wars  in  Flanders  to- 
wards the  close  of  the  XVIth  Century.  The  Freisch, 
from  their  proximity  to  and  intercourse  willi  the  Fle- 
mings, partook  of  their  Musical  taste,  and  at  that  time  Ihe 
Italian  chapels,  even  at  Rome,  were  crmslonlly  supplied 
with  .singers  from  Flarwiera  and  Picardy,  and  the  com- 
positions of  the  writers  of  those  nations  were  continually 
sung.  Naples  and  Milan  invited  them,  and  a great  uni- 
formity in  Music  existed  in  all  the  nations  of  Europe. 
Though  the  Italians  followed  the  same  principles,  the 
fact  of  none  of  their  Works  of  that  j»erio«l  being 
quoted,  proves  that  they  then  cultivated  the  Art  with 
little  success.  Ilaly  bi^n  to  show  its  powers  about  the 
middle  of  the  XVIth  CenMiry,  at  which  perirtd  Palea- 
trina  appeared,  hut  he  went  into  France  to  study,  where 
he  wa.s  the  pupil  of  fzmidimcl,  and  afterwards  became 
the  head  of  the  Roman  School.  The  Italians  owe  iheir 
excellence  to  ancient  Kcclesiastival  counterpoint,  to 
which,  having  received  it  from  the  Flemings,  they  were 
the  first  to  give  sentiment.  They  invented  phrases  and 
melodic  perioils,  and  moreover  created  tonal  harmony, 
in  which  latter  respect  they  were  so  superior  to  other 
nations,  (hat  the  chord  formed  hy  the  second  and  leading 
note  of  the  mixed  mode  has  long  been  called  the  Italian 
sixth,  from  its  being  generally  believed  that  the  Italians 
were  the  inventors  of  it.  They  likewise  brought  t'oun- 
terpoint  to  perfection,  and  it  is  to  them  that  fugue,  canon, 
and  alt  intricate  counterpoint  owe  their  chief  beauties, 
and  though  all  the  Schools  of  Italy  seem  to  have  had  a 
share  in  the  work,  the  greatest  fame  attaches  to  thone  of 
Rome  and  Naples.  It  was  in  Italy  that  Chamber  Music 
at  an  early  period  rose  to  so  high  a pitch  of  excellenee, 
that  it  seems  almost  exclusively  to  belong  to  that 
Country ; whether  it  consist  of  madrigals,  cantatas,  can- 
zoni,  or  the  like,  it  fiounshed  in  Italy  full  of  grace  and 
beauty.  The  Theatrical  style  almost  exclusively  be- 
longed to  Italy.  It  first  appeared  at  Florence,  and  was 
raised  to  perfection  at  Naples,  having  been  previously 
attempted  by  all  the  other  Schools.  In  short,  the 
Italians  have  achieved  every  sort  of  vocal  composition, 
and  have  moreover  been,  even  in  instrumental  composi- 
tion, the  instructors  of  Ettrope,  for  to  them  are  we  in- 
debted for  the  best  models  in  that  branch  of  Ihe  Art. 
From  the  Sonata  to  the  Concerto  they  invented  all  the 
species  of  instrumental  Music.  Corelli,  Tartini,  and 
their  pupiH  clearetl  the  path  for  the  writers  of  other 
Cotintrles  in  violin  Music.  So  with  regard  to  the  harp- 
■ichord  from  Frescobaldi  to  dementi.  It  must,  how- 
ever, be  coiiceried,  that  though  Boccherini  by  the  inven- 
tion of  the  quintet  led  the  way  to  that  of  the  Symphony, 
the  Italians  have  no  claim  to  it. 

Vocal  per-  The  great  superiority  both  in  execution  and  numbers 

ftmMfs  of  of  the  singers  of  the  Schools  of  Italy  over  the  rest  of 
Europe  is  worthy  of  inquiry,  if  our  space  allowed  us 
to  indulge  in  speculation  on  the  subject.  Choron 
says  H arose  from  three  causes,  the  two  first  whereof 
belftng  to  them  exclusively,  ami  the  third  is  the  natural 
conRcqucnce  of  the  others;  namely,  the  climate,  the 
organixation  of  the  inhabitants,  and  the  excellence  of 
their  rules ; and  we  are  inclined  to  gpve  credit  to  his 
aiipposition  at  alt  events  of  the  two  latter  grounds. 


Haydn  aaid  that  the  climate  of  Germany  injured  (be  Munr. 
voice  of  Italian  singers,  and  that  he  frequently  nent 
those  belonging  to  Prince  Esterhasy’s  Chapel  to  Italy  to 
improve  their  organ. 

In  addition  to  the  violin  and  harpsichord, — on  the  InUm. 
former  of  which  Corelli.  Tartini,  and  VioUi,  oikI  on  the  >°vu(s. 
latter  Frewobakli  and  his  School,  instructed  all  Europe, 

— the  Italians  invented  and  brought  into  use  the 
bass./un,  tlie  trombone,  as  well  as  many  other  instru- 
ments. In  the  present  day,  ami  perhaps  it  has  always 
been  the  case  in  Italy,  instruments  are  considered  only 
as  the  means  of  accompaniment,  and,  except  at  Naples, 
we  doubt  whether  a difficult  Symphony  could  be  well 
performed.  Certain  it  is,  that  the  writer  of  this  Kshay 
never  had  the  good  fortune  to  hear  tme  executed  in  a 
way  above  meduKrity,  but  Ire  allows  that  be  never  wit- 
nessed a public  perfurinanoc  of  one.  The  number  of 
their  composers  is  nevertheless  very  great,  all  well  in- 
striKtcd.  though  musical  theory  is  confined  chiefly  to  the 
amateur. 

Since  the  latter  part  of  the  last  century  there  seems  Present 
a considerable  decay  in  the  Music  of  Italy  in  the  num-  "'sie. 
her  ami  excellence  both  of  composers  and  performers. 

Singers  of  the  fir>t  and  second  rank  were  always  to  be 
fnuuil  in  abundance;  and  composers,  though  not  in  equal 
nuinhers,  were  yet  sufficient  to  mark  the  Country  as  tim 
nursery  of  Music.  Now,  w«  rarely  have  mure  than  two 
or  three  singers  of  the  first  order,  (hough  the  number 
of  the  second  may  perhaps  be  equal ; and  good  com- 
posers are  no  leas  scarce.  • Choron  aUribules  this  to  Um 
preference  given  to  Dramatic  Music,  to  acquire  consider- 
able fame  in  which  a profound  knowledge  of  the  Art  is 
not  requisite,  however  useful  it  may  be.  Italy,  however, 
still  preserves  a high  rank  in  respect  of  her  Music  rela- 
tively to  the  other  nations  of  Europe,  and  can  boast  of 
eminent  writers,  and  it  is  In  that  Country  that  the  beat 
vocal  instruction  may  yet  be  obtained. 

Tht  German  School, 

In  Italy,  as  in  Germany,  there  are  almost  as  many  Numeroits 
Schools  as  Capitals.  The  Dalianx  prefer  pure,  the  Gcr-  bchwl*. 
mans  brilliant  harmony.  The  German  and  Flemish 
Schools  are  nearly  coeval  in  their  origin,  hence  the  Ger- 
man is  even  prior  to  the  Italian  Schools.  Germany  was 
the  scene  of  so  many  Wars  towards  (l»e  close  of  the 
XVIth  and  commencement  of  the  XVlIth  Century, 
more  especially  the  Thirty  Years' War,  that  the  Arts  were 
entirely  neglected  in  that  Country  during  the  alwve 
period.  It  is  certain  that  Germany  was  then  far  behind 
Italy,  and  that  it  was  not  previously  to  the  end  of  the 
XVlIth  Century,  (hat  Keyser.  wIm  was  born  at  Leipsic 
in  lfi7S,  and  composed  one  hundred  and  seven  Operas, 
gave  an  impulse  to  the  Germans,  which  it  would  seem 
they  are  destined  never  to  lose.  Since  the  renewal  of 
the  Art,  the  Germans  have  follouetl  the  Italians  in  all 
that  regards  ihe  foundation  of  the  system.  They  have 
not  perhaps  equalled  (hem  in  vocal  Melody,  but  in  in- 
strumental Music  they  have  surpas^^ed,  and  continue  to 
surpass,  all  other  nations.  The  Gregorian  clianl  was  of 
course  imported  from  Italy,  but  the  Germans  have  a pe- 
culiar species  of  Music  cnlled  Ckorah,  in  which  the  whole 
congregation  joins  with  most  imposing  effect.  Their 
counterpoint,  fugitcs,  canons,  and  all  (hat  depends  on 
plain  chant,  are  not  to  be  compared  with  those  of  Italy. 

In  Church  Music  of  the  accompanied  style,  the  Masses  of 
Graun.  Haydn,  Morjirt,  and  neethoveii,  leave  all  others 
far  behind.  Nor  ore  their  Orutorios,  such  as  lhe2<#c<«<ioa 
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IfiiMc.  by  Dach,  the  Dtaih  of  Jc*ua  by  Gniuit,  the  Mesaiah  by 
ftloiterfi.  Han<Wl.  end  the  Creation  aiid  Setuona  of  ilaydn,  in  any 
degree  inferior  to  their  Church  composiiiotui.  Choron 
classes  (he  Crca/i07i  and  Srortinr  under  Uie  head  of  Can- 
tatas, and  denominates  Uiem  as  bciongittg  to  the  Chamber 
style,  but  we  do  not  concur  with  him,  however  we  may 
be  called  to  account  for  our  presumption  in  ditfering 
from  so  learned  ainl  competent  u writer. 

Ibeatre.  Though  not  so  early  os  the  Italian,  the  German  Thea- 
tre is  of  ancient  standing ; but  it  attained  little  celebrity, 
till  at  the  close  of  (he  XVlIth  Century  Keyser  began  to 
compose  for  the  Theatre  at  Hamburgh,  then  in  a flou- 
rishing condition.  Few  of  his  Works  remain  ; he  was, 
boweTCr.an  industrious  composer.  Fancy  and  originality 
were  ll>e  charmctcrisiks  of  his  Works,  and  the  vigour 
of  a fertile  imagiaalion  is  discernible  in  all  of  them. 
Uasae  grafted  the  manner  of  tlie  School  of  Naples 
on  that  which  Keyser  had  introduced.  Thus  im- 
proved,  it  became  with  some  modifications  and  the  later 
improvements  in  instrumental  occompatiittvenls,  the 
style  of  Grauu,  Naumann,  Gluck,  lloydn,  aixl  even  of 
MozarL 

loitfQ-  ia  frntyj  ]'(;<,  instrumental  Music  thol  the  German 

®*®****  School  has  acquired  all  its  lustre  and  reputation.  On 
the  violin,  (hough  the  composers  of  Gennany  trtHl  in  the 
steps  of  Corelli,  their  success  entitles  (hem  to  (he  rank 
of  inventora  Whilst  Locatelli  and  Gciniiiiiml.  Corelli's 
Dioat  distinguished  pupils,  were  spreading  his  School  in 
Holland  and  England  respectively,  Ueiida  and  Stamitz 
bad  begun  in  Germany,  and  their  successors,  X^opold 
Motari,  Fraentl,  and  Cramer  were  improving  ilte  state 
of  violin  Music  in  a surprising  manner.  Soon  the  harji* 
sichord,  Kerler  and  Frotieiger.  who  taught  in  the  French 
and  Italian  SchuoU,  were  succeeded  by  men  whom  to 
name  is  sufficient  eulogy  ; we  mean  John  .Seba-stian  Bach 
and  his  children,  Haydn,  Kozeluch,  Mozart.  Dussek,  and 
Cramer,  besides  many  others.  So  with  respect  to  their 
wind  instruineiiUn  species  of  composition  was  introduced 
which  appears  almost  delusively  in  Germany.  In  instru- 
mental concerted  Music  the  names  of  Haydn,  Mozart, 
and  Beethoven  have  already  been  mentioned,  and  the  first 
especially  as  being  almost  the  inventor  of  the  Symphony. 
To  these  may  ^ honourably  added,  Weber,  Spohr, 
UnaiMl,  and  many  others  of  our  own  time.  A prac- 
tice which  hat  long  aufaaiated,  and  ia  not  met  with  in 
any  other  Country,  has  greatly  contributed  to  the 
spread  of  Music  in  Germany.  In  all  the  Public 
Schools,  as  well  in  villages  as  in  cities,  Music  is  taught  to 
children  at  the  same  time  at  which  Unry  teach  them  to 
read  and  write;  and  it  is  remarkable,  that  wherever  the 
Jesuits  had  Schools  and  Colleges,  they  engaged  with 
great  activity  in  this  branch  of  education,  whilst  in 
no  other  Country  was  the  Order  given  to  pstronizc  the 
Fine  Arts.  The  learned  Lami,  who  many  years  since 
published  a Periodical  Journal  at  Florence,  was  one 
day  showing  a friend  the  sights  in  that  City.  At  tlie 
celebrated  Gallery  of  Pictures  at  the  l*alace  Pitti,  (lie 
stranger  said  to  him,  Fbild  U berttau  du  arfr.  to  which 
Lanii  replied,  pointing  to  a Convent  of  Jesuits  close  by, 
El  voild  Uur  lombaiu.  But  it  was  a principle  with 
the  Jesuits  wherever  they  were  establisbe^  to  accomn»o> 
date  themselves  us  much  as  possible  to  the  pursuits  of  the 
Princes  and  People,  and  on  their  fixture  in  Ger- 
many having  found  Musical  instruction  there  universal, 
they  encouraged  it  us  much  us  possible.  Another  cir- 
cumstance which  has  much  contributed  to  the  great 
progress  of  Music  in  Germany,  has  been  the  enlightened 


view  which  almost  all  ibeir  Sovereigns  have  taken  of  it  Iftuie. 
even  by  their  own  compositions  and  practice.  In  Musical  Modem, 
literature  the  Germans  have  produced  a considerable 
number  of  excellent  Wewks.  Not  to  mention  numberless 
Treatises  on  ancient  and  Cburcli  Music,  as  well  as  con- 
troversial Works  on  counterpoint,  we  will  cite  the 
Gradua  ad  Farnaaaum  of  Fux,  dedicated  to  the  Em- 
peror Charles  VI.,  and  printed  alVienna  in  1726, lately, 
if  not  still,  the  elementary  Work  used  in  the  Schools  of 
Iloiy;  Murpurg's oy  Mufic,'  many  Treatises  by 
Kirnberger  and  cMhers,  such  as  E.  Bach,  Mattfiison, 

Knecht,  Vogler,  Albrechtsberger,  Forkel,  Gcrbert,  Nick- 
clmat),  and  Koch. 

French  School. 

During  the  XlVlh  and  XVlh  Centuries,  the  progress  Miaic  n«g- 
of  the  French  in  live  Arts  was  very  slow,  and  particu*  in 
larly  in  that  of  Music.  But  in  the  rei^  of  Francis  I. 

Uiere  existed  as  many  celebrated  Musicians  in  France, 
as  in  Italy,  Germany,  Flanders,  and  England.  Those, 
however,  who  distinguished  themselves  in  France,  were 
not  Frenchmen.  Both  Orlando  di  Lasso  and  Claude  le 
Jeune  belonged  properly  to  the  Flemish  School.  So  al»o 
did  Joequia  d«  Pm,  who  was  much  esteemed  at  (he 
Court  of  Louis  XiL,  and  to  whom  the  early  Music  of 
France  is  under  great  obligations.  A curious  anecdote  is 
t4ild  of  a composition  by  Josquiu,  which  is  published  in 
the  Dudecttchordon  of  Glureanus.  Being  engaged  to 
teach  Louis  singing,  that  Monarch  being  extremely  de- 
ficient in  flexibility  nf  voice,  defied  the  master  luurite 
a piece  of  Music  in  which  be  could  possibly  sustain  a 
part,  lie  did,  however,  compose  one,  a canon  of  (wo 
parts,  to  which  he  otlded  two  other  parts,  one  whereof 
had  to  sustain  only  one  note,  the  other  passing  only 
from  the  key  note  to  Ute  filih.  Of  course,  he  gave  the 
Monarch  llie  choice  of  purls,  who  out  of  modesty  chose 
lliat  with  (ho  single  note.  Antoine  Brutncl,  a conlcm-  l^arly  com- 
porary  of  Juequin,  and  like  him  a pupil  of  Uie  celebrated 
Ockenheim,  is  the  earliest  composer  of  couiiterpoiiil  in 
the  French  School.  At  this  period,  the  French  were 
behind  other  nations  in  writers  otr  the  theory  of  Music, 
as  well  as  in  composers.  This  state,  from  (he  death  of 
Francis  I.  to  the  end  of  the  reign  of  Henry  IV.,  may 
doubtless  be  fairly  attributed  to  the  itilemaJ  troubles  of  the 
Country.  Certon,  Master  of  the  children  of  the  Sainle 
Chapelle  of  Paris,  in  1646,  published  thirty-one  of  the 
Psalms  of  David  in  Music  of  four  parts.  In  a collection 
of  motets  publiahed  at  Venice,  about  1644,  one  ap* 
pears  also  by  Certon,  to  the  words  Dilifebal  auUn 
eum  Jem*.  Tliis  is  in  five  parts,  and  in  it  the  tenor 
rings  the  plain  chant  of  a prayer  to  St.  John  repeated 
upon  the  key  note  and  its  fifth  (after  a rest  of  two  bars) 
from  the  beginning  to  the  end  of  the  piece.  A little  after 
this,  Didier  Lupi  set  to  Music  bis  Chansons  SpiritueUe* ; 
Guillaume  Bellen,  CanticUa,  in  lour  parts;  Pltilibcrt 
Jambe  de  Fer,  the  Psalms  of  Marol;  Pierre  Saiilome, 
tlie  whole  of  the  Paaltns ; and  Noe  Fuigncut  songs, 
motels,  and  madrigeds.  In  three  parts.  The  name  of 
Crespcl  also  a|i|iears  in  the  best  culleitions  of  inolets 
and  songs  pubiisheil  in  the  middle  of  (his  century,  s<iine 
of  which  prove  him  to  liuve  beeu  a prufuuml  master  of 
counterpoint.  Roosard,  wltose  poetical  fume  extended 
through  the  reigns  of  Henry  II.,  Francis  II.,  Charles  1\.. 
and  Henry  111.,  was  extremely  partial  to  Music,  and 
sang  very  agreeably.  His  Poetry  was  set  to  Music, es|>e- 
cially  by  Antoine  Bertrand,  wbo  publi.shed  the  collection 
in  1579,  in  tour  l>artH,  and  by  Franfots  Heynurd,  in  four 
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Mane,  and  five  parta,  in  the  fidlowin^  year.  Ronaard  died  in 
Madera.  l£iB5,  aikd  hie  funerul,  at  whieh  Cardinal  Perron  pro> 
nounced  the  oration,  was  to  pompously  celebrated  and 
ao  numeroiiely  attended,  that  the  Cardinal  de  Bourbon 
and  many  other  Princca  and  Nobles  could  not  pierce 
the  crowd.  The  Music  was  composed  expresitly  for  the 
occasion,  not  in  plain  chant,  and  accompanied  by  instru- 
ments. The  most  celebrated  Musician  of  the  reigit 
of  Chsrles  IX.  waa  tlic  unfortunate  Claude  Ooudimel, 
mwwacred  amonp;  the  other  Protestants  at  Lyons,  in 
1&72.  Though  a uatiTS  of  Franchc-Coml^,  he  lived  all 
his  life  in  France,  and  certainly  belongs  to  the  French 
Sdiooi.  Up  to  the  close  of  the  XJXlh  Ceotuiy.  a few  other 
name^  but  of  less  merit,  ixxrur,  such  as  Jean  de  Cuslre, 
Loui'!(  Bisson,  Nicholas  Duchcmin,  Francois  Ruusse), 
Jean  Pervin,  Nicolas  de  la  Cirottc,  Jean  Oiardavoine, 
writers  of  madrig^als,  and  also  Jeon  Serven,  who  set 
the  Latin  Psalms  of  Buchanan  in  four,  five,  six.  and 
eiglit  parts.  But  France  denves  little  Muaical  reputation 
from  any  of  their  oompoaitkms.  Henry  HI.,  in  1&8I, 
on  the  marriage  of  hk  favourite,  tl»e  Duke  de  Joyeuse, 
with  Mademoiselle  de  Vaudemont,  the  Queen'a  sister, 
lavished  great  expense  in  tStea.  balls,  and  diveraions.  It 
was  on  that  occasion  that  Claude  le  Jetine  wrote  hk 
Ballet,  CertM  H set  Nymphe*,  a spectacle  then  new  to 
France.  The  Music  to  the  dances  was  composed  hy 
Beaulieu  or  Baltaxarini,  and  Salmon.  Francois  Eu- 
stache  de  (.'aurroy,  bora  in  1549,  received  from  hta 
conleniporariefl  the  title  of  Prince  dee  Proft$arurt  dt 
MtuiqHi.  He  was  Master  of  the  Chapel  to  Charles 
IX.,  Henry  IIL,  and  Henry  IV,  There  is  extant  of 
hk  composition,  a Moss  for  the  Dead,  whieh  waa  for- 
merly sung  once  in  every  year  at  the  Cathedral  Church 
of  Notre  D4me  in  Paris,  and  a posthumoua  Work, 
published  in  1010.  entitled  MSlange  de  la  Mvtique 
X\'lltk  ftEutlacKe  de  Caurroy.  During  the  short  reign  of 
CmA^.  Henry  IV.  France  hi^  scarcely  recovered  from  the 
horrors  of  her  Civil  and  Religious  Wars.  His  son,  who 
ascended  the  throne  at  the  early  age  of  six  years,  was  in 
hk  youth  much  attached  to  Music.  The  principal  com- 
poser of  Church  Music  during  the  reign  of  Louk  XIII. 
appears  to  have  been  Arthur  aux  Couleaui.  but  the  best 
writer  of  secular  Music  was  Jean  Baptiste  Boesael,  and 
he  was  the  favourite  at  Court.  I'he  beat  account  of 
Preiidi  Music  during  this  reign  it  (o  be  found  in  the 
Harmonie  Univertelie  of  Merscmius,  a large  folio  vo* 
lume,  published  at  Paris  in  1680. 

Brsmaiie  Ottavio  Kinuccini,  n IHwt  who  came  into  France 
Moke.  with  Mary  of  Mediek,  gave  the  French  their  find  notion 
of  the  Lyric  Drama.  None,  however,  are  mentioned  as 
having  b^n  performed  during  the  reign  of  Louk  XIIL, 
his  Minister  Richelieu  rather  patronising  the  literary 
French  Drama.  Matarin  was  the  person  who  first 
caused  an  Italian  Opera  to  be  heard  in  Prance,  which 
was  performed  at  the  Louvre  in  1646;  and  out  of  this 
sprang  the  French  O^wra.  Perrin,  Master  of  the  Cere- 
rooniea  to  Gaston,  Duke  of  Orleans,  in  1670,  aided  by 
the  Musical  talents  of  (.'ambert.  brought  mit  the  first 
French  Opera,  under  the  title  of  Pomona,  at  the  Tennis 
Court  in  the  Rue  Maxarine.  Two  years  after  this, 
Lulli  fibtained  the  privilege  of  perfonning  them,  which 
LuUi.  I>e  enjoyed  till  his  death  in  1087.  Lulli,  boro  of  olweure 
parents,  near  Florence,  in  1039,  was  brought  hy  the 
Chevalier  de  Guise  into  France  at  the  ^ of  thirteen 
years,  on  accouui  of  his  Musical  talents.  He  was  re- 
ceived into  his  patron’s  house  among  the  officers  or  ser- 
vants of  the  kitchen,  upon  which  Uinguend  observes. 


Ceei  ttff  poye  pameMement  barhart,  <ptf  cHni  reroii-  M«sle. 
icoissonf  dan*  unjeune  homme  wn  talent  dietiaquh  pour  Mcidsia. 
lee  beaux  art*,  oh  U place  parmi  da  euietniere  ei  dec  mar- 
mitont.  Louis  XIV.  desii^  to  hear  him  play,  and  was  ao 
pleased  with  his  performance,  that  be  engag^  him  in  bin 
service.  l,ulU  commenced  bis  aervioea  by  the  oompoaition 
of  Ballets  for  ibe  Court,  which  gave  ao  much  saiMfoctioo 
that  the  King  would  listen  to  no  other  then  hk  Mnaie. 

Wlien  the  Opera  sprang  up.  Perrin  surrendered  his 
privilege  to  Lulli,  who  entered  into  an  engagement  with 
Quinault.  to  fiimish  him  with  the  words  of  an  Opera 
every  year.  The  result  of  this  engagement  was  thn 
production  of  the  Operas  of  Le*  de  f Amour  H do 
Baccku*,  Cadmui,  Aleewte,  Thhh,  Afy*.  I*i»,  Prom' 
pine,  Per*^,  Phaeton,  Amadi*,  Roland,  ooAArmide.  At 
the  time  that  Lulli  was  placed  at  the  bead  of  the  band 
of  la  pflit*  ciolont,  very  few  Musicians  in  France  were 
^e  to  f^y  at  aight,  and  a person  was  aooounled  an 
excellent  ^master,  who  could  play  thorough  bam  in  ac- 
oompenimenl  to  a scholar.  He  contributed  greatly  to 
the  improvement  of  French  Music,  which  up  to  htsUtne 
was  infinitely  surpassed,  especially  in  sacred  Muaie.  by 
the  English  masters.  In  hk  overtures,  he  introduced 
fugues,  and  was  the  first  who  in  chorusaes  made  uie  of 
the  side  and  kettle  drums.  It  k astonishing  that  the 
French  were  so  long  atackmary  in  Musk  afWr  hia 
death.  FVom  the  production  of  his  last  Opera  in  1080 
to  1789,  when  Rameau  brought  out  his  first  Opera, 
it  would  have  been  thought  a mad  enterprise  in  hava 
endeavoured  to  surpass  I^illi.  The  names  of  the  com- 
posers who  filled  up  this  interval,  though  obscure,  are  lens 
so  than  their  Works.  Colasse,  Lulli’sdtadple,  finished,  in 
1087,  his  Opera  of  AeAiUe  et  Polutene,  of  which  the  first 
act  only  was  fouiMl  among  Liilli's  papers.  Between  (hat 
time  aiU  1700  he  compot^  ciffht  Operas  for  the  Acn- 
d^ie  Royale.  During  the  same  period.  Charpenlier, 
Desmarest,  Campra,  Coate,  and  Dratouebes,  of  whom 
Campra  and  Dntouchea  were  the  moat  celebrated,  wrota 
Operas.  These  were  succeeded  by  Berlin,  in  1706; 

Mouret,  in  1714;  Mo«l«klair.  in  1716;  Rebel  and 
PrancuRur,  in  1725;  Blamont,  in  1781;  Brissac  in 
1798,  in  which  year  Rameau  brought  out  his  first  Work. 

Rebel  and  Krancmiir  continued,  however,  to  compose 
together  till  1700.  During  this  period  Instnimenlal 
Music  wus  very  idow  in  Hs  pmgresa.  The  heat  organists 
in  France  during  the  XVI Ith  CeriUiry  were  the  feilier, 
son,  and  grandson  Boumouvillea,  and  the  three  brotliera 
Couperin;  Chambonkres,  who  died  in  1670;  Ihimont, 
also  a go^  composer  of  Ecelesiftstieal  Musk,  who  in- 
troduced into  it  violin  accompaniments,  hy  the  desire  of 
Louis  XIV. ; the  AbW  de  la  Barre,  ao  great  a favourite 
of  the  King,  that  iheaituatton  of  organist  which  be  held 
waa  at  his  decease  divided  between  four  organists  who 
did  the  duty  quarterly ; lastly,  Lalande,  who  began  to 
nourish  in  1^4.  and  was  the  best  writer  of  Sacred 
Music  in  France  towanle  the  close  of  the  XVlIth  Cen- 
tury and  the  commencement  of  the  XVIIIlh.  We  pro- 
ceed to  one  who  formed  an  epoch  in  the  French  School. 

Jean  FhiHppe  Rameau,  born  at  Dijon  in  1683,  hav-  Ramsau* 
ing  grounded  himself  at  an  early  age  in  the  nidimenfa 
of  Music,  left  hk  native  Country  and  wandered  about 
with  the  performers  of  a German  Opera.  At  the  age  of 
eighteen  he  com|>osed  a Muaical  entertainment  which 
was  represented  at  Avignon.  He  then  became  a can- 
didate for  the  situation  of  organist  of  the  Church  of  St 
Paul,  in  Paris;  failing  in  which  attempt  he  almost  de- 
termined to  decline  that  branch  of  his  profession,  when 
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HluMc.  the  offer  of  the  place  of  orgmoist  to  the  Calbednl  Church 
Modem,  of  Clermont  in  Auvergne  prevented  him.  In  retire* 
■ V ment  in  that  City,  he  pursued  the  theory  of  the  Art  with 
great  industr)*,  having  there  written  iiis  TraitrfdftHar- 
monte,  pritit^  at  Paris  in  17^2.  and  his  T^otrreau 
i^mede  ditaitfue  Tkcortque,  at  the  same  place  in  1726. 
But  his  tHMi  celebrated  Work  is  the  DeMonM(ra(ion  du 
Prindpe  de  C Harmonie,  in  whidi  his  Countrymen  say, 
he  has  shown  that  the  whole  depends  upon  one  single 
and  clear  principle,  namely,  the  luudamental  bass  ; and 
their  admiration  has  carried  them  so  for  oh  to  cum* 
pare  him  in  this  respect  to  Newton,  who  from  the 
principle  of  Gravitation  assigned  reasons  for  some  of 
tlic  most  remarkable  phenomena  in  Physics ; hence 
they  style  lUuncaii  the  Newton  ol'  ifaniiony.  llis 
first  Opera  was  HippotfU  el  A ride,  in  1733,  be* 
tween  which  year  and  I76U  he  ctmi|XK^l  lweiity*t»u 
Operas.  Rtimeaii  died  in  Parh  in  1764.  lie  wua 
doubtless  a philosophical  artist,  and  it  is  no  small  testi* 
mony  of  bia  merit  that  Handel  alw.’iys  spoke  of  him  in 
terms  of  great  respect.  From  the  (ew  Works  by  him 
which  it  ha.s  fallen  to  our  lot  to  have  heard,  we  cannot  say 
that  he  ia  to  our  mind  a pleasing  composer,  lie  is 
accused  of  having  pilfered  Ins  best  airs  iruin  Italy,  which 
rattier  a seven*  critic  says  he  did  not  quite  smuther  by 
hw  barltorous  art.  llis  contemporaries  and  snccr*^sors  in 
the  0|)«ra,  and  the  last  of  the  true  French  School,  were 
Moadonville  froin  1742  to  1758,  Ikrton  1755  to  1775, 
O’Auvcrgue  1752  to  I77S,  and  Trial  1705  li>  1771. 
To  these  may  be  added,  l>a  Borde,  Floquet,  J.  J.  Rous* 
seau,  Duni,  mud  Phiiidor.  After  whom  came  Mons^y, 
Gosnee,  ami  Gretry,  who  completed  tlio  improvements 
in  French  Lyric  Comedy.  The  contemporaries  and  imi- 
tators of  Uicse  latter  were  Martini,  13cl:iyrac,  I hampein, 
mid  otliers.  The  reliorm  w hich  had  now  commenced  in 
the  French  Music,  was  consummated  on  Gluck's  pro* 
ducing  in  Paris,  in  1774,  his  IpUi^ene,  which  wa.s  soon 
after  followed  by  other  Works  of  that  master,  llis 
rivals  wem  Sacebini  ami  Piccini.  After  Uiesc  came 
Vogel,  Lemoyue,  and  others.  The  galaxy  of  celelirated 
men  whom  we  have  already  named,  were  followed  by 
Frauch  comp<xwr»  of  very  splendid  talents,  the  principad 
of  whom,  in  Serioua  Opera,  were  Bertou,  Lc  Sueur, 
Catel,  and  Mehul,  and  m Comedy  the  Mine,  with  the 
ailditiun  of  Boildieu,  Rler,  Gaveuux,  Rreutzer,  Plantade, 
Peraiua,  and  Solie.  France  became,  also,  the  resort  of 
Germans  and  Italians,  such  as  Cherubini,  i>clla  Maria, 
Nicolo,  Steibell,  Spoiiliui,  Tarchi,  and  W'luter,  wlio  suc- 
ceed etl  to  a great  cxteiil  on  Uie  French  Theatre. 

In  cuncertud  Music  we  can  scarcely  allow  the  repu* 
tatioQ  to  France  which  some  arc  inclined  to  claim  fuv 
her.  It  must,  however,  be  conceded,  that  Ibe  quartets 
of  Davaux,  and  the  symphi»iies  of  Oo&scc,  preceded  in 
Prance  those  of  Haydn.  In  Music,  Ibr  single  instru* 
menu,  (hey  ace  justly  entitled  to  our  praise  Latterly, 
fresh  attempts  have  been  made,  but  in  such  as  we  have 
hrard.  we  do  not  think  with  enough  succeas  to  require 
particular  notice. 


The  French  School  of  the  present  day  demands  more  Uiwlc. 
attention  for  its  merit  in  the  different  branches  of  cxecu-  MihUvo. 
tion  than  for  any  other  point.  Choron  di«tlngiil«hcs 
their  excellence  in  this  respect  by  three  epochn.  That  l*^”*“*«n* 
of  Lainlwrt  in  the  time  of  Louis  XIV. ; of  Reive!  and  „Ux«ciT 
Francceur  in  the  time  of  Louis  XV.;  and  lastly,  (he  tiuo. 
mmlern  epoch,  wherein  (he  style  bears  a close  analogy 
(u  that  of  melody,  or  an  Italian  style,  so  modified  as  to 
be  suitable  to  the  Freiicli  Language,  Each  of  these 
|)eriods  hod  celebrated  singers.  Tlie  first  had  Boutilon, 
the  sccoiul  Jelyotie,  the  third  Garat,  Chardini,  and 
others.  But  the  iiistniinenial  style  in  re«|)ect  to  execution, 
aii«i  especially  on  the  violin,  is  tiuit  In  wiiieh  the  French 
particularly  excel,  (nstrumeiital  Music  Is  still  studied 
with  great  ardour  by  the  French,  and  on  the  violin  tlnry 
are  at  present  unrivalled  in  Europe : the  same  may 
be  said  of  their  success  uu  the  piano-forte,  with  a few 
exceptions.  But  on  (he  organ  we  can  scarcely  believe  they 
ever  bad  a |>erformer  who  could  place  hU  bauds  on  the 
keys  in  competition  with  our  Samuel  or  Charles  Wesley, 
or  Novello,  ami  many  of  (liat  School.  Their  orches* 
traa  are  magnificently  arranged;  to  compare  them 
wiUi  those  oi  Italy  would  l>c  no  compliment  to  a French* 
imui ; hut  when  the  reader  is  assured  that  they  surpass 
those  of  Germany,  where  iuMrumciitel  Music  is  so 
highly  cultivated,  he  may  form  w»ine  idea  of  the  value 
of  their  C'onscrvuiorv,  which  is  the  nuisery  of  their  }»er* 
formers. 

Choron.  the  l>est  auUiority  on  the  point,  observes,  that  Maweslli. 
the  Musical  I.,j|era(ure  of  France  Is  of  little  value;  he  *<t»*^* 
says,  that  among  her  Works  of  this  kind,  some  were 
compiled  by  artists  who  knew  not  how  cither  to  think 
or  write,  and  an*  as  vicious  in  (heir  principles  as  in 
their  plan.  That  others,  edited  by  learned  men,  or  lite- 
rati, ignorant  of  (he  Art,  (each  only  systems  and  errors. 

He  excepts,  however,  Ihemelhoils  which  concern  exe- 
cution, and  particularly  tluwe  published  by  the  Con- 
servatory of  l*aris ; also  in  res|)ecl  of  composition,  the 
Trealite  on  Harmuny,  by  Catel,  who  vs  as  a pupil  of 
Gosaec,  printed  in  1S02,  and  adopted*  by  the  Con- 
servatory, u Work  now  very  geneially  received  uml  op- 
preciateil  throughout  Europe.  It  contains  n theory 
wtiicli  appears  a siinpUti(»tioQ  of  Rameaii'a,  but  is,  in 
fact,  the  resiiii  of  more  observation.  Choron's  own 
Work,  entitled  Principee  d Accompagnerntmt  de*  Eeete* 
d'lfalie  en  tociii^  atec  U Sirur  Finrhi,  Paris,  181)4; 
and  his  great  Work  in  3 vols.  Iblio,  Paris,  entitled 
i*rinci;x*j  de  Compoailion  de*  Ecole*  d^Halie  adojdi* 
par  ie  Gimvemement  4'^.  deserve  our  ac* 

kitowlerlgments  for  tlte  ufic  which  wc  have  made  oC 
them.  Of  the  teat,  the  Editor  of  the  Quarierig  Mndcat 
Review  truly  says,  **  If  the  books  on  theory  which  our 
English  bannonists  have  given  the  World,  condense 
and  aim}diry  the  infurmatiiNi  contained  in  Choron's 
valuable  and  eioburate  Work,  they  bear  no  sort  ol  com* 
parboil  with  the  abundance  of  precept  and  example  U 
conlaina." 
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PART  II. 


Mofie-  Notation. 

Ounut  TiiR  prarmil  in  a ucalc  or  tabic,  believed  to  be  the  jnven* 
lion  ^'Oiiido  of  Arexzo.  upon  which  the  noirt  in  Music 
arc  placed.  It  has  also  been  called  the  harmonic  hand, 
bccinise  Guido  at  first  used  to  arrange  his  notes  upon 
the  fingers  of  the  hand.  Some  have  said  (hat  it  is  not 
properly  the  invention  of  Guido,  but  on  improvement 
upon  the  diagramma,  or  scale  of  the  Grecian.H,  and  (hat 
his  intention  in  calling  his  first  note  F,  gamma.  wa.<<  to 
indicate  that  he  took  his  scale  from  the  Greeks.  For  this 
pu^])ON^  parallel  horizontal  lines  were  necessary  for  the 
notes  to  rest  upon,  and  a group  of  five  of  these  lines  con* 


stitute  what  is  callctl  a ttaff,  tlie  lines  and  spaces  whereof  Uusie. 
are  reckoned  from  the  lowest  upwards.  Tlietrue  know-  * ^ ^ 
ledge  and  tinderslanding  of  the  gamut  is  of  course  the 
foundation  of  all  Musical  learning.  The  names  given 
to  the  notes  ore  siz  in  number,  rr,  mi,  fa,  »ol, 
la  ; the  first  the  foot  or  gumma  of  the  sade.  The 
nioderns  have  used  os  equivalents,  (by  tite  iutrodue* 
tion  of  clfft,  which  are  marks  at  the  beginning  of  the 
lines  of  a song,)  the  first  seven  letursof  the  dphabet* 
ric.  A,  B,  C,  D,  K,  F,  Q,  repeating  these  in  the  same 
succession  as  the  notes  move  upwards ; but  the  whole 
will  more  clearly  appear  by  inspection  the  following 
scheme  or  diagram. 
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Mmic.  troiTiiciory  table  of  this  sort,  it  would  have  been  difbcuU 
the  reader  to  bate  comprehended  the  nature  of 
clefi  and  their  places ; nor  would  be  have  been  able  to 
understand  why  the  bass  clef*  on  the  fourth  line, 

iUi 

should  be  called  the  F fa  ut  clef;  the  tenor,  |||J|  on 
the  Uitrd  line,  the  C sol  fa  ut  clef ; or  the  treble, 


i 


the  G aol  re  nt  clef;  we  shall,  therefore,  in  what 


follows,  dc^i;c^te  the  notes  by  the  alphabetical  siffns 
prehxcd  to  them  in  the  diagram.  It  is,  however,  here 
necessary  to  observe  that  the  situation  of  each  clef, 
with  respect  to  the  line  on  which  it  is  placed,  must 
be  accurately  ob-^erved,  because  its  position  ^ves  its 


name  to  the  note  ou  the  line  thus, 


treble  clef  placed  on  the  first  line,  makes  all  the  notes  on 
it  G.  and  so  of  any  other  line,  thou;;h  it  is  rarely  if  ever 
placed  on  any  other  than  the  second  line,  indeed  never 
in  the  present  day ; the  tenor  clef  is,  however,  placed 
on  the  first,  second,  third,  and  fourth  lines,  according  to 


the  hei^t  of  the  part  thus, 


B 

E 

-j 

In 

; *1 

IE 

'•1 

in 

in  which  case  the  notes  on  the  first,  sccotkI,  third, 
and  fourth  lines  are  C respectively.  The  baas  clef 
is  rarely  used  except  on  Uie  third  and  fourth  lines 


thus, 


whereon  the  notca  are  F 


spcclively,  the  line  between  the  dots  bem^  the  place  of 
the  note.  The  utility  of  these  clefs,  which  are  a puzric 
to  beginners,  may  be  felt  in  a moment  if  the  reader 
reflect,  that  in  pieces  where  many  |>ans  are  wriuen  uinler 
each  other,  the  notes  correspond  with  each  other  verti- 
cally, as  to  the  coDtempornnemis  produciii.-n  of  each 
aouud,  which,  in  ^lusical  language,  is  called  a score. 
Were  there  not,  therefore,  means  ofrrpresrnlirig  higher 
or  lower  notes  than  the  stalf  itself  would  contain  many 
one  of  them  singly,  such  a running  up  and  dowrn  of  the 
representation  of  the  sounds,  (for  auch  are  notes,)  into 
each  other  would  occur,  ibal  no  person  would  be  able  to 
play  or  sing  from  it.  The  clefs,  therefore,  ore  nothing 
more  than  the  means  of  confining  each  part  as  much  as 
possible  within  the  statT.  In  ibe  okl  Music  the  writers 
rarely  exceeded  it  either  above  or  below,  i>ut  modem 
Music  has  very  much  exceeded  these  bounds,  especially 
in  the  bass  and  treble  parts.  In  cases  in  which  the  notes 
go  out  of  the  ttaff*,  in  either  dirccUoD,  upwards  or 
downwards,  lines  are  added  to  contain  or  receive  them 


These  lines, 


whether  above  or  below,  are  called  fedger  fines.  Wlien 
the  bass  clef  is  used  on  the  third  line  it  is  called  the 
barytone  clef,  and  it  was  formerly  much  used  in  Church 
Music.  It,  of  course,  raised  the  part  in  the  scale,  and 

VOL.  V 


made  the  bass  approach  nearer  the  tenor,  or  mean ; it  liawe. 
was  adapted  to  a voice  not  so  low  as  a real  base  voice 
nor  so  high  a.s  a tenor.  When  the  C,  or  tenor  clef,  is 
place<)  on  the  first  line  it  is  called  the  soprano  clef,  when 
on  the  second  the  mezzo  soprano,  on  the  third  the 
counter-tenor,  and  on  the  fourth  the  teour  clef.  It  ts 
evident  from  inspection  that  every  removal  of  the  clefs 
upward  depresses  or  lowers  the  part.  The  G clef  on 
the  firfit  line  is  rarely  found  except  in  old  French  Music, 
and  is  called  the  high  treble.  The  young  Musician 
cannot  have  too  strong  an  impression  of  the  importance 
of  a thorough  knowl^ge  of  the  clefs,  and  that  they  are 
merely  marks  of  the  places  of  the  notes  F,  C,  and  G, 
without  llie  most  perfect  acquaintance  with  which  all 
live  splendid  Music  of  the  early  Schools  is  closed  to  him, 
as  well  as  the  power  of  reading  even  a modern  vocal 
and  instrumental  score. 

Without  here  entering  into  the  exact  mathematical  Tfaerelstivs 
proportion  between  the  notes  of  the  scale  of  an  octave, 
that  ia,  when  to  the  seven  notes  of  it  an  eighth  is 
superadded,  so  as  to  begin  a new  series,  we  shall  merely 
for  the  present  observe,  that  the  intervals  between  the 
degrees  of  the  scale  are  unequal,  some  of  them  being 
nearly  twice  the  distance  of  others.  The  larger  intervals 
are  called  tone*,  the  smaller  irmiVonrs.  The  simplest  * 
perception  we  can  have  of  two  sounds  is  that  of  uni$on», 
or  notes  equal  in  pitch,  or  ocuteness.  But  this  is  de- 
pendent to  sense  on  the  accuracy  or  etiucation  of  the 
ear,  and  it  is  nectsaary  to  refer  it  to  a standard  acce^>sible 
to  mankind  genemlly.  I'aking  therefore  homogeneous 
strings  equally  stretched  under  precisely  similar  circum- 
stances as  to  heat,  moisture,  and  pressure  of  the  atmo- 
sphere, we  have  a standard  of  measurement  which  imli- 
cates  that  the  octave  or  note  above  the  seven  of  the  scale 
is  produced  by  a string  exactly  one-half  the  length  of  that 
which  gave  out  the  V gamma  of  the  system,  the  repeti- 
tion of  this  upwards  so  as  to  produce  a series  of  octaves 
above  each  other,  is  too  obvious  to  require  explanation, 
llic  acute  string,  or  octave,  obtains  its  actiiene^  or  high 
pitch,  from  prulucitig  two  vibrations  during  the  suinc 
period  (hat  tlic  lower  one  was  engaged  in  a single  vibra- 
tion, l»cnce  the  vibrations  of  the  two  meet  at  every 
second  vibration  of  the  upper  one.  The  division  of  the 
octave  so  as  to  make  it  ascend  agreeably  to  the  ear,  (for 
an  equal  division  of  its  parts  into  tones  could  not  be 
toiemted,)  gives  a semitone  between  B and  C,  and 
another  U'twecii  E and  F.  The  remainder,  namely 
those  between  G A,  A B,  C D,  D £,  and  F G,  are  whole 
tones  or  sounds.  Thus  every  octave,  or  series  of  the 
eight  regular  sounds,  contains  five  tones  and  (wo  semi- 
tones. To  prevent  confusion  it  must  be  always  remem- 
bered. that  a note  and  a (one  are  distinct  things,  the 
former  is  a simple  sound,  the  latter  the  distance  between 
(wo  sounds.  We  have  in  a previous  part  of  this  Essay 
shown  that  the  octave  consists  of  two  tetruchords,  rr 
series  consisting  of  four  sounds  each  ; practically  this 
was  suificiently  near  the  truth,  but  the  theory  of  sounds 
does  not  admit  strict  mathematical  equality  between 
these  fourths,  as  respects  the  places  of  the  tones  whereof 
they  are  composed,  as  will  be  liercafter  itoiiced ; in  Ibis 
part  wc  shall  still  consider  that  the  fourths,  consisting 
of  the  sounds  O.  A,  B,  C and  C,  D,  E,  F are  equal, 
each  containing  two  tones  and  a semitone,  and  therefore 
that  a tune  funned  by  one  of  them  will  be  equol  or  the 
same  in  a ditferent  pitch  to  a tune  formed  by  the  other, 
thus, 


4 z 


Digitized  by  Cl.o( 


713 


MUSIC, 


The  iwo  fourth*  taken  in  snccesaioa  then  forming:  » 
Male,  whereof  the  principal  sound  is  C,  from  which  it 
bi'i^ns.  and  to  which  it  finally  ascend*  In  degrees  con- 
tinuously placed,  give  the  name  of  kiy  note  tn  that 
principal  sound ; and  it  roust  be  further  remarked,  that 
the  effect  of  the  oclafe  upon  the  ear  depends  upon  the 
semitones  being  placed  in  a certain  position,  namely, 
between  the  third  and  fourth  and  ibeseTenth  and  eighth 


bade  to  the  key  note  in  the  ascending  or  descending  Uoais. 
sealea.  The  great  Bacon  asys,  “ after  every  three  whole 
Dotea  Nature  requlreth  for  all  barmonical  use,  one  half 
note  to  be  inlerjiosed.*’  Referring  this  scale  to  keyed 
instruments,  such  as  the  organ  or  piano-forte,  it  is 
called  Uie  nainral  scale,  bccauac  the  ke;^  employed  in  it 
are  the  long  w hile  keys,  in  distinction  troin  the  black  or 
short  keys,  which  when  employed  inrolve  some  pecu- 
liarities, and  give  their  use  the  name  of  the  chromic 
acofe,  or  one,  aa  its  name  imports,  of  a different  colour, 
but  not  with  relation  to  the  difference  of  black  and  white 
in  the  keys  of  a finger-board. 

The  period  of  time  assigned  to  each  note,  or,  in  other 
words,  its  absolute  duration,  Is  known  by  its  form,  taking 
a unit  to  represent  any  character,  all  the  rest  must  bear 
a strict  proportion  to  H.  Though  the  character  known 
by  the  name  of  the  large  is  now  no  longer  in  use,  it  was 
formerly  often  employetl  in  lioclesiaslical  Music  ; it  is 
not,  however,  so  convenient  a measure  as  the  semibreve* 
which  is  found  in  all  modern  arrangements,  and  which 
we  shall  therefore  use  iu  the  following  Table. 


8 

A Large  • 

contains  in  time 

2 Longs 

1 

1 

4 

A Long  . 

• • • 

2 Breves 

c 

2 

A Breve 

2 Semibreves  . 

O 

o 

1 

A Semibreve 

2 Minims  . 

r 

i 

A ^linim 

• r 

2 Crotchets  • 

# 

1 

1 

A Crotchet 

• • • 

2 Quavers  • 

# 

# 

/ 

* 

A Quaver 

m 

e 

• • • 

2 Semiquavers 

■ 5 

A 

A 

A Semiquaver  • J 

9 

A Demisemiquaver  ^ 

• • • 

2 Demisemiqiiavcrs 

i 

w 

The  lower  denorainalions  of  these  notes  from  (he  quaver 
are  often  grouped  together,  instead  of  being  detached,  a 
practice  not  only  convenient  in  writing*  but  assistant  to 
(he  eye,  aa  under. 

Semiquavers. 


Detsebed. 

Orwprd. 

Dcmisemiqnavers. 

Detached. 

Grooped. 

of  a minute,  which  is  nearly  (he  space  between  the  beats 
of  the  pulse  and  the  heart,  the  systole  or  contraction 
answering  to  the  elevation  of  (he  hand  and  iU  diastole, 
or  dilatation,  to  the  letting  it  fall.  This  mea.sure  usually 
takes  up  the  space  that  a pendulum  thirty  inches  iu 
length  employs  In  making  a swing  or  vibration.  An 
instrument,  called  a Metronome,  has  been  invented 
within  the  last  few  years  for  measaring  the  length  of  a 
note  mechanically ; it  consists  of  a pendulum  with  a 
weight  shifting  on  (he  rod,  so  as  to  increase  or  diminish 
the  ribrations  in  number*  according  to  a graduated  scale 
on  it. 

The  measures  Into  which  every  Musical  piece  is 
divided  air  called  ban,  which  are  (he  vertical  lines  se- 


parating the  ***  thns,  ^ 


The  same  practice  also  may  be,  and  is  adopted  with  qua- 
vers. If  a dot  be  added  to  the  right  hand  of  a note,  it 
increases  the  value  of  such  note  exactly  one  half  of  its 
duration  without  H.  The  measure  of  the  time  or  durop^ 
tlon  of  a note  in  performance,  is  by  long  habit  fainillar 
to  the  Musician,  and  he  generally  regulates  it  by  beating 
time,  that  is,  by  the  raising  and  falling  of  his  hand  or 
fool,  in  some  pieces  slower,  in  others  quicker,  according 
to  the  Kubject  of  the  Music  to  be  sung  or  played.  The 
ordinary  comnaon  measure  is  a secoi^*  or  sixtieth  part 


The  single  lines  taking  merely  the  name  of  bars,  and  the 
two  (hick  lines  at  the  end  being  called  a doubte  bar, 
which  is  placed  at  the  end  of  a strain. 

The  signs  or  characters  by  which  the  time  of  notes 
are  represented,  are  hut  of  two  sorts,  namely,  common  CorntDoa 
time  and  triple  time;  all  have  their  origin  tn  these  two.  hM 
Common,  or  double  (mbc,  is  of  two  species;  first,  that 
in  which  every  bar,  or  measure,  eqfmis  s semibreve  in 
duratiuB,  or  its  value  in  any  combination  of  notes  of 
less  quaotity;  (he  second,  where  a minim*  or  lu  value 
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in  Ictit  taken  up  the  lime  of  a bar.  Ttte  move*  U fre<iueiuly  becomea  rvecesnary  to  bepn  a roovement 

''  mentn  of  (hi«  kind  of  meanure  are  varioua,  and  there  with  only  part  of  a measure;  of  this,  in  Uic  following 
arc  Uirre  ordinary  disUnclions  of  them,  the  first  whereof  eoug,  Tht  Lo*m  of  Pai  'u^M  MiU,  tliic  ta  authcicnily 
is  !iIow»  and  is  marked  with  a C,  or  scoilctrde,  thus,  manifesL 

_ ■ . . .K  As  wrilten- 

■ X;  at  the  beginning  of  the  piece  placed  after  the  — ■ |^  . ^ ! I ll'"#"*  1 I ^ 

clef.  The  second  la  also  a senudrcle,  but  has  a bar  •yl)  -Jl?  # j ^ 


drawn  through  it  thoa, 


is  rather  quicker,  and  U 


Dun  « < Nt  Mmaos  Poo 


The  tliird  sort  of  morement  is  very  quick,  and  is 
marked  thus,  — this,  however,  is  now  rarely  used. 


marked  thoa,  — this,  however,  Is  now  rarely  used. 

The  other  characters  of  common  duple  time  are 

or  or  signifying  the  measure  of 

two  crotchets  to  be  equal  to  two  notes,  whereof  foor 
make  a semibreve. 

. Triple  time  is  of  many  species : it  takes  its  name 
from  the  whole  or  half  the  bars  being  divisible  into  three 
ports,  which  are  beat  accordingly,  the  first  down,  the 
eecond  with  the  return  of  the  hand,  and  the  last  with 
the  hand  quite  up  ; which  motions  the  Italians  ex- 
press by  the  words  ondfggiart  la  mono.  It  is  always 
represented  by  figures  placed  after  the  clef,  at  the 
beginning  of  the  staS*.  the  lower  one,  or  dvnnmltiator. 
showing  into  how  many  parts,  or  notes,  the  semi' 
breve  U divided,  and  the  upper  one,  or  numerator, 
bow  many  of  such  parts,  or  notes,  are  coatained  in  a 

bar,  thus  significa  three  minims  in  a bar;  2, 

the  denominator,  being  the  division  of  a semibreve  or 


2 minims ; so 


sigolfles  three  crotchets  in  a bar; 


As  changed  in  accent 


often  called  alia  hrere,  because  It  was  formerly  written 
with  one  breve  in  a measure  thus, 

— 4o.-^  I 1^=^ 


When  a striking  or  breaking  of  time  takes  place  in  a Syneopo- 
bar  it  is  called  tyncopalion,  but  the  term  is  more  parti-  ttga. 
cularly  used  for  connecting  the  last  note  of  one  bar  with 
the  first  note  of  the  following  one,  so  that  only  one  note 
is  madeofboth  of  them.  It  ia  also  used  in  the  middle  of  a 
measure,  likewise  w hen  a note  of  one  part  ends  or  termi- 
nates in  the  middle  of  a note  of  (he  other;  this,  however, 
ts  oihtrw'ise  called  binding  or  ligalurt.  Syncopation  is 
moreover  used  fur  a driving  note,  or  when  some  shorter 
note  at  the  beginning  of  a measure  or  half  measure  is 
followed  by  two,  three,  or  more  longer  notes  before  any 
other  occurs  equal  to  that  which  oceasioDcd  (he  driving 
note  to  make  (he  number  even,  as  wrhen  an  odd  crotchet 
comes  before  two  or  three  minims,  or  an  odd  quaver  be* 
fore  two  or  more  crotchets,  Ac. 

Petit  are  pauses  or  intervals  of  time  in  a movement 
during  which  the  voice  or  sound  intermits  or  pauses. 

They  are  used  occasionally  in  melody  for  the  sake  of 
variety  or  expression,  but  their  great  use  is  in  harmony 
or  composilions  of  several  }iarls,  in  which  pleasure  ia 
created  by  hearing  one  part  move  on  while  another 
pauses,  ai»d  so  on  interchangeably.  Ke«ts  are  either  for 
a bar,  more  than  a bar,  or  only  a perl  of  n bar.  When 
the  rest  is  for  a part  of  a bar  H is  expressed  by  a certain 
character  correspondiug  to  the  quantity  of  time  to  be 
intermitted,  as  to  a minim,  crotchet,  quaver.  &c.,  and  is 
accordingly  called  a minim,  crotchet,  or  quaver  rest,  &c. 
and  when  these  arc  used  on  a line  or  space,  the  part  ia 
silent  for  the  duration  of  a miuim,  crotchet,  or  quaver 
respectively,  or  for  such  other  quantity  of  time  as  may 
be  marked.  We  subjoin  the  different  chsraclcrs  of 
the  several  rests. 


three  quavers ; 


six  crotchets ; 


nine  qnavera; 


quavers ; twelve  quavers.  Other  species  of 

compound  triple  time  are  to  be  found  in  some  au- 
thors, bat  the  reader,  on  meeting  with  them,  and 
using  the  explanation  above  given,  will  find  no  diffi- 
culty in  their  solution. 

Every  bar  or  measure  is  divided  into  acetnUd  mod 
t/nocoe/iled  parts ; the  finit  are  the  principal,  and  on 
them  (he  spirit  and  effect  of  tha  Mnaie  ia  mainly  de- 
pendent. The  beginning  and  middle,  or  the  beginning 
of  the  first  half  ^ the  bar,  and  tha  beginning  of  the 
latter  half  of  it,  in  common  time,  and  the  beginning  or 
first  of  three  notes  in  triple  time  are  always  the  accented 
parts  of  the  bar.  As  the  character  of  the  melody  is 
quite  changed  by  altering  the  accented  parts  of  its  bars. 


Crotchet  Quaver.  S«iiu(]uavec. 

In  performance,  in  order  to  give  due  expression  to  the  Sbarpo, 
Music,  great  allentioo  should  be  paid  to  the  observance  fl4it»,ae. 
of  these  aigna.  The  natural  scale  of  Music,  if  limited  to 
fixed  sounds,  and  adjusted  to  an  instrument,  would 
render  the  instrumcot  defective  in  many  points  and  pe- 
culiarly, iua^uch  as  we  should  be  able  to  proceed  only 
by  one  particular  order  of  degrees,  and  thence  could  not 
find  any  interval  required  from  any  given  note  upwards 
or  downwards.  So  that  a tnelody  might  be  so  contrived 
as  that  if  it  began  on  a certain  note  all  the  intervals 
might  be  truly  (bund  on  the  instrument,  yet  If  it  began 
on  any  other  note  (tie  same  melody  could  not  proceed 
4x2 
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Mniie.  because  of  (he  ditfercnt  proportions  of  the  intervals. 
To  rcmeily  this  defect.  Musicians  have  had  rectHirec  to 
the  following^  expedient,  namely,  to  divide  the  octave 
into  thirteen  not^  inclusive  of  the  extremes,  (hut  Is  to 
make  the  scale  proceed  by  t«e1\x  degrees,  by  whkh 
means  (he  instrument  is  rendered  so  perfect  that  there 
is  little  reason  to  complain.  This  system  or  scale  for 
instruments  whose  sounds  are  6ied,  is  effected  by  in* 
•erting  between  the  extremes  of  every  tone  of  the 
natural  scale  a sound  or  note  which  divides  it  into 
two  semiUroea.  When  we  come  hereaffer  to  speak  on 
temperament,  it  will  be  seen  that  the  semitones  are  not 
an  exact  mean  between  the  tones  themselves,  but  in 
keyed  instruments  they  may  be  considered  as  such  for 
our  present  purpose.  In  order  to  preserve  the  diatonic 
series  distinct,  the  notes  inserted  as  above  mentioned 
either  take  (he  name  of  the  natural  note  next  below, 
with  this  character  allied  a sharp,  or  (hat  of  the  na* 
tnral  note  next  above  it,  with  this  character  called  a 
JIat.  Thus,  in  the  semitonic  scries  of  an  organ  or  piano- 
forte, the  same  key  will  be  indicated  by  Dj;,  or  K^,  and 
thereon  the  white  or  lowermost  range  of  keys  represent 
the  natural  or  diatonic  notes,  and  the  black,  or  those 
behind,  the  artificial  ones,  or  flats  and  sharps,  'fhere  is 
another  character  which  belongs  to  this  place ; if  a note 
has  been  elevated  by  a sharp,  or  depressed  by  a flat,  the 
natural  prefixed  to  it  restores  it  to  its  original  place  in 
the  scale,  or  if  flats  ur  sharps  have  been  placed  at  (he 
beginning  of  the  stai'es  or  lines,  or  in  spaces  which 
a^ct  all  the  notes  placed  on  or  between  them,  the  na* 
tnral  contradicts  them,  as  may  be  required.  Besides 
these,  two  other  characters  are  used,  namely,  the  double 
sharp  X and  the  double  fiat  K>,  which  prefixed  to  notes, 
raise  or  depress  them  respectively  two  semitones. 

•rsccs.  The  chief  graces  used  in  melody  consist  of  the 

appoffgialura,  the  skaJee^  the  turn^  the  b<a(,  with  the 
mordente,  6eof,  slide,  and  spring,  used  especially  by 
the  (termana  'fbe  ornaments  of  hormony  nre  the  or* 
peggio,  trrmando,  die.  The  appoggialura  is  a small  note 
placed  before  a lai^  one,  from  which  it  borrows  holf 
the  duration,  always  occurring  on  (he  accented  part  of  (he 

measure  thus, 

(he  small  notes  being  appoggiaturas.  But  it  is  neces- 
sary to  remark,  (hat  the  apjinggiatura,  which  in  the 
example  proceeds  from  the  degree  above  that  on  which 
it  leans,  may  equally  come  from  the  degree  below,  and 
that  in  the  first  way  it  has  grace,  in  the  second  more  of 
languor  ond  affection.  The  appoggiatura  is  sometimes 
only  a quarter  of  the  note  it  pre^es.  The  shake 
consists  of  a quick  alternate  beating  of  two  notes  in 
conjoint  degrees,  and  is  often  marked  with  a single  T, 
but  more  often  fr,  sometimes  by  a small  i only ; the 
shake  begins  with  the  highest  note,  and  ends  wHh 
the  lowest,  after  a (urn  from  the  note  below  thus, 

.Jr 


performed 


The  m^rdrnle  of  the  Italian  School  is  similarly  employed,  Mu 

The  turn  is  made 

by  using  the  note  above  and  that  below  in  the  following 


A series  of  continued  shakes,  ascending  or  de.<<cending,  is 
called  by  the  Italians  una  catena  di  irUlL  The  passing 
shake  of  Germany  is  expressed  by  the  mark  ^ written  over 


the  note  ihus,^ 


manner. 


The  interied  ft/m,  marked  ^ , turns  from  the  note  below  Uu.  t 
marked  instead  of  above  it.  The  turn  on  dotted  notes  is 
iu  very  frequent  usc.aud  is  wriUen  in  the  folloHingmanDer, 


The  beat  is  an  inverted  shake,  and  is  not  followed  by  the 
turn,  as  in  the  case  of  the  sliake.  It  is  used  generally 
from  the  semitone  below,  hence  that  note,  if  necessary, 
must  be  accidentally  sharpened  for  tbe  beat,  thus  written, 

:zr"Qij  prr- 

Qi~~  ";~1  formed 

The  half  f/eal  is  rarely  use<l,  except  in  the  bass,  and 
ulmott  iu^taiilaneously  with  the  principal  note  then 


immidiately  quitted,  as 


It  is  very 


' 

similar  to  the  aecsaceatura  of  the  Italians.  The6'irman 
mordc  nte  is  a beat  which  l*egina  with  llie  note  itsetf^d 


is  long  (bus. 


or  short  thus. 


It.sdiflereticefrom  the  mordcute  above-mentioned, consists 
in  its  being  made  with  the  degree  below.  The  Iulian.s  al* 
ways  use  the  degree  above.  The  German  beat  Is  nothing 
more  than  a skip,  consisting  of  two  small  notes,  the  latter 
of  which  descends  one  degree  upon  the  principal  note  thus. 


~jgh~ 

per- 
formed I 


•at: 

■0- 

= 

-4-L 

Tliis  grace  has  been  called  a double  appoggiatura.  'Hie 
sUde,  which  is  a German  grace.  Is  composed  of  (wo 
small  notes  moving  by  degrees,  and  is  thus  written. 


performed 


BJ 


m 


The  G<rmffn  spring  consists  of  two  small  notes,  somewhat 
similar  to  the  Italian  mordentc,  but  extremely  distinct,  thus 
(- 

per- 
I formed 


All  the  graces  are  subject  to  alteration  by  flats  sharps, 
or  naturals  but  the  composei^s  duty  h to  mark  (hem  in 
that  case  as  he  wishes  them  to  be  executed.  Under  llw 
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Olber 
•iol  chft* 
ndm. 


Abbrcm- 

tioou. 


heail  of  noialion*  H it  proper  to  notice  tome  of  the  gracct 
which  more  properly  harmony  than  to  melo<Iy ; 

the  principal  of  these  are,  the  ^remo/o,  which  it  a 
reiteration  of  some  ooe  note  of  the  chord ; the  /re> 
mando,  which  ii  a general  shake  or  trembling  of  the 
whole  chord  ; and  moet  particularly  the  arpr^^h,  which 
is  effected  in  imitation  of  the  harp  by  striking  the 
indiridual  notes  of  the  chord  npwards  and  downwards 
in  very  quick  succession. 

It  remains  to  notice  a few  not  nnimportant  Musical 
charweters,  as  respect  the  expresaion  of  Music.  The  first 
is  the  y«w<*c,  ^ which,  placed  over  a note,  signifies 
that  the  duration  of  its  sound  b to  be  pnilonged  beyond 
Ha  regular  length ; and  if  placed  over  a rest,  that  the 
part  is  to  be  silent,  and  that  the  length  of  the  rest  is 
considerably  extended.  The  rrpfuU  3 • '"^hich  indicates 
the  place  to  which  the  performer  mu«t  return  to  repeal 
a passage,  emphatically  called  in  Italian  tf  segiro.  The 
direct,  w employed  at  the  end  of  a stalT  to  direct  the 
performer's  sttention  to  the  succeeding  note  on  the  line 
or  space  whereon  it  !s  always  placed.  The  sin^  and 
double  hor  have  already  ^en  explained ; it  is  only 
necessary  to  add  here,  that  every  measure,  as  we  have 
aeen,  contains  a certain  number  of  notes,  marked  by 
ringle  bars,  and  that  every  drain  consists  of  a certain 
number  of  mettsnrcs,  which  are  terminated  by  double 
bars.  The  tlur  is  an  arched  line,  connecting  a group 


of  notes  thus, 


TTi  r 


ignify  that  the 


group  is  to  be  played  os  smoothly  and  conjointly  as  pos< 
sibJe.  It  differs  from  the  <ye,  which  is  an  a^  merely 

uniting  two  notes  on  the  same  degree,  thus. 

The  da*h  is  a small  vertical  line  placed  over  a note,  to 
show  Uiat  it  must  be  performed  shortly  and  distinctly. 


thns. 


By  some  the  point  is  used  in- 


stead of  th^oash^but  the  former  is  chiefly  used  to 
distinguish  notes  from  which  an  intermediate  effect 
between  the  slur  and  the  dash  is  required,  but  still 

uniting  both,  it  is  thus  marked,  ^ 


ercMcendo,  or  gradual  increase  of  the  sound,  is  marked 
thus,  — The  diminvendo,  or  gradual  decrease 

of  sound  from  loud  to  soA,  is  marked  contrariwise 
tlius,  " *■,  The  junction  of  these  two  characters 

^ ~ ^ shows  the  first  part  of  the  note  or 

passage  is  to  be  soA,  then  to  swell  in  force,  and  aAer- 
wards  to  return  to  soA.  The  rinforzando 
is  the  reverse  of  the  preceding. 

Abbreviations  are  used  in  Music  for  the  sake  of 
saving  time  to  the  copyist  Thus  a line  drawn  over  or 
under  a semibreve,  or  through  the  tail  of  a minim  or 
crotchet,  divides  it  into  quavers,  a timtble  stroke  into 
semiquavers,  a triple  stroke  tolo  demisemiquavers,  thus. 


and  the  Italian  word  segue  is  oAcn 


used,  to  denote  that  the  notes  following  are  to 
be  performed  as  the  preceding  ones  are  marked. 
Another  sort  of  abbreviation  is  that  in  which  the  tails 
of  minims  are  connected  like  those  of  quavers,  thus 


& — performed 

There  are  other  abbreviations  which  it  is  not  necessary 
to  enlarge  upon  in  this  place. 

Melody 

Is  the  arrangement  and  disposition  of  different  sotmds  Mslody. 
in  succession  in  a single  part,  and  Is  produced  by  a sin- 
gle voice,  or  instrument,  and  is  thereby  diaUngtiished 
from,  though  often  in  common  speech  confounded  with 
harmony,  which  is  the  union  of  two  or  more  consonant 
contemporaneous  sounds  successively.  Though  the  term 
melody  is  generally  applied  to  the  air  of  a piece,  yet  it 
is  to  be  recollected  that  the  more  melody  is  contrived  in 
the  other  parts  the  belter  will  be  the  composition.  Melo- 
dies, as  will  be  hercafier  shown  in  respect  of  harmonies, 
are  composed  of  the  Musicol  or  hnrmonical  iiriervals.  as 
the  second,  third,  fourth,  flAh,  sixth,  and  octave;  and 
as  the  octaves  of  each  of  these  are  but  re^tetitions  of 
the  same  sounds,  whatever  is  said  of  all  or  any  of  these 
sounds  (he  same  may  be  said.of  their  octaves.  Melody  is  a 
progression  therefore  of  sounds  by  skips  or  by  degrees, 
or  by  a combination  of  both.  Whether  by  skip  or  de* 
gree,  the  distance  from  the  note  lost  leA  it  called  an  in- 
terval, and  takes  its  name  in  proportion  to  its  distance. 

De  Momigny  divides  naelody  into  two  species,  univocal 
and  polyvocaL  The  former  is  that  confined  to  a tingle 
noie  in  each  chonl,  the  latter  when  it  produces  the 
effect  of  more  than  one  voice.  We  have  not  space  to 
insert  his  ingenious  explanation,  but  must  refer  such  of 
our  readers  as  wish  to  pursue  this  brancfi  of  the  subject 
to  his  Article  MelodUt  in  the  Encyc.  Method.  1818. 

The  names  of  the  inlervals  sl»ow  the  number  of  de> 
pyees  contained  between  the  two  sounds,  the  extremes 
being  counted  inclusively.  They  arc  simple  and  com- 
pound.  Tiie  simple  interval  is  without  parts  or  divi- 
sions, and  is  contained  within  the  octave,  the  compound 
inUrcal  consists  of  severs!  lesser  intcri'als.  Those  in 
the  u|>|>er  line  in  the  following  Table  are  simple  inter- 
vals, the  other  three  lines  are  compound,  that  is  dou- 
bled, tripled,  quadrupled,  Ac. 

12  3 4 6 6 7 Simple 

8 9 10  U 12  13  U IXwible. 

IS  16  17  IS  19  20  21  Triple. 

22  23  24  25  26  27  28  Quadruple.  I 
29,  Ac.  J 

In  the  above  Table  it  will  be  seen,  that  the  compound 
interval  is  but  a repetition  of  a simple  interval  an 
octave  above,  thus  the  sixteenth  is  a reduplication  of  the 
second  and  the  tsventy-se^'enih  of  the  sixth  \ or.  in  other 
words,  a compound  interval  is  such  whose  terms  are  in 
practice,  either  taken  in  immediate  succession,  or  when 
the  sound  is  made  to  rise  and  fall  from  the  one  to  the 
other  by  touching  some  intermediate  degrees,  so  that 
the  whole  is  composed  of  all  the  inlerv^s  from  one 
extreme  to  the  other. 

The  fourteen  diatonic  inlervals  are  theuninnt  which, 
thnngh  consisting  of  two  80uiid.s  equal  in  degree  of  time, 
is  still  reckoned  as  an  interval  when  considered  in  har- 
mony. The  minor  ifcoiid,  sometimes  denominated  (he 
JltU  second,  is  the  interval  formed  fay  (wo  sounds  at 
the  distance  of  a diatonic  semitone,  as  from  D to  C,  and 
E to  F.  It  is  also  necessarily  found  in  the  other  scales, 
as  will  hereaAer  be  seen.  The  major  ucond,  consisting 
of  a whole  (one.  The  minor  third,  which  contains  a 
whole  tone  and  a diatonic  semitone.  The  mqjor  third 


Compound 

intervals. 


-)y 


m 


tH  o 8 i c. 


containing  two  whole  tones.  Tlie  perfect  fourth  com- 
^ posed  of  two  tones  and  a diatonic  semitone.  The  iharp 
fiurlh  containing  three  whole  tones,  and  thence  called 
by  the  Andenls  the  Tritonua.  The  ^at  ffth  couUius 
two  tones  and  two  semitones,  but  not  three  whole  toneiLi 
it  may  be  mlher  said  to  coosUt  of  two  minor  thirds. 
The  prrfcct  ffi^t  which  contains  three  tones  and  one 
semitone,  or  a major  and  minor  third.  Tlie  minor 
eiiih,  conaiating  of  three  tones  ar»d  two  semitones,  aUo 
divisible  into  six  semitones,  and  joined  to  a major  third 
completing  the  octave.  The  major  aixtht  which  con< 
tains  four  (ones  and  one  semitone,  or  nine  Mmitones. 
The  minor  atventh,  containing  four  tones  and  two  sernU 
tones,  divisible  also  into  a fll\h  and  minor  third,  or  into 
ten  aendloties.  The  major  Hceuth,  called  aUo  the 
tharp  atventh^  composed  of  five  tones  and  one  aemitonc, 
also  divisible  into  a fitlh  and  major  third,  or  into  eleven 
semitones.  I^tly,  the  oefaoe,  which  is  compose!  of 
eight  degrees.  Tlie  octave  then  coasij*U  of  thirteen 
sounds,  and,  as  it  has  only  twelve  intervals,  it  must 
therefore  be  recollccietli  that  the  fourteen  diatonic  inter- 
vals above  described  arise  from  counting  the  unison  as 
ouc  of  them,  and  by  the  dbtinction  between  the  sharp 
fourth  and  flat  fifth,  though  upon  keyed  instruments  the 
same  key  expresses  them  both.  It  will  appear  thence, 
as  we  have  before  mentioned,  that  the  seven  notes  of 
the  scale  are  capable  of  fiKming  seven  species  of  octaves 
according  to  (he  places  of  tlie  iialurul  semitones.  We 
subjoin  lur  more  distinct  comprcbciiaioii  a synopsis  of  the 
intervals  just  described : 


MiawM.  MuorM.  M^ccCJ.  rMOrtiiS. 


srrt— rf 


vaiKk.  r<KSctM>.  »M«fcui. 


:cr^  OL 


MuntrW. 


laversMu.  Inversion  is  caused  by  placing  the  lower  note  of  an 
interval  an  octave  higher,  or  the  converse,  thus  a second 
is  converted  into  a seventh,  a third  into  a sixth,  a fourth 
into  a fifth.  By  this  process  tl^  major  are  converted 
into  minor  intervals,  and  the  contrary.  The  sharp  fourth 
is  turned  into  a flat  fifth,  and  the  unison  becomes  an 
octave. 

Major  and  speaking  of  (he  Ecclesiastical  tones,  we  have  ad- 

vertud  to  the  authentic  and  plagal  modes,  and  hove 
explained  that  (be  authentic  has  its  melody  between  the 
key  note  and  its  octave,  whilst  the  plagal  is  confined 
between  the  fifth  of  the  key,  and  its  octave  or  twelfth. 
A consideration  of  this  may  have  already  led  the  reader 
to  reflect  upon  the  major  and  minor  modes  of  Music 
now  to  be  mentioaed.  It  la  usual  to  denominate  the 
seate  by  the  speciesof  third  which  it  carries,  either  major 


or  minor ; this,  in  truth,  givM  k the  name  of  the  Uu^ 

or  minor  HHwle ; and  Malcolm,  very  judiciously,  to  pre- 
vent  confusion,  and  fur  greater  cxactuess  in  the  nomeo- 
clature,  says,  that  an  octave  with  iu  natural  and  essen- 
tial degrees  is  a mode  ; but  wiUi  respect  to  t(a  place  in 
the  scale  of  Music,  that  is,  iu  pitch  of  tune,  it  is  a key« 
though  that  name  be  }>eculiBrly  applied  to  the  funda- 
mental. Whence  it  Iblluws,  that  Uie  same  mode  may  be 
with  different  keys,  that  is,  an  octave  of  sounds  may  be 
raised  in  the  same  order  and  kind  of  degrees,  which 
makes  the  same  mode,  aud  yet  be  begun  higher  or  lower 
with  respect  to  the  whole,  which  will  make  ditrerent 
keys  ; and,  on  the  contrary,  (hat  the  same  key  may  be 
with  different  modes,  (hat  is  to  say,  that  the  extremes  of 
two  octaves  may  be  in  the  same  degree  of  tune,  and  the 
division  of  them  be  differvol. 

Under  (be  head  of  Melody  we  do  not  think  cooaooaiit  Vnnun 
and  dissonant  intervals  properly  find  place,  they  may  be  nsaeetsnd 
more  fittingly  considered  under  Harmony,  to  which  the 
reader  is  referred.  We  shall  here  merely  state,  that  what 
are  called  the  consonant  intervals  as  moat  agreeable  to 
the  ear.  are  the  octave,  fourth,  fifth,  the  two  thirds,  and 
the  two  sixths,  that  seconds  and  sevenths  arc  always  con- 
sidered dissonant,  and  that  the  fourth  and  fifth  are  only 
considered  consonant  when  perfect. 

Chrojnatic  and  Enkaumonie  Afdodies. 

The  preceding  observations  have  been  applicable  to  the 
melody  arising  from  the  use  of  a diatonic  scale.  Wesball 
now  consider  the  other  scales.  The  chromatic  scale  has 
its  etymology  in  the  Greek  word  cc/o«r,  accord- 

ing to  the  authority  of  some,  l)ecause  the  Greeks  dis- 
tingtiished  it  by  differently  coloured  characters;  according 
to  others  because  the  chromatic  genus  was  a mean  be- 
tween (he  diatonic  and  enharmonic  genera  as  colour  is  a 
mean  between  black  and  white;  but  according  to  others, 
because  this  genux  varies  and  embellishes  the  diatonic 
by  its  semitones,  producing  in  Music  the  same  s|>ecicsof 
variety  that  colours  do  in  a Picture.  As  in  the  diatonic 
genus  the  tone  is  its  characteristic,  so  in  the  diromalic 
(he  semitone  is  the  distingtii»hing  element  Thus  a 
scale  formed  of  semitones  inserted  between  all  the  natu- 
ral tones  is  called  a chromatic  scale,  and  (he  melodiea 
used  upon  it  are  chromatic  melodies.  The  enharmonic 
Bcalf  is  formed  by  uniting  the  asceudiog  wiUi  the  do- 
Bcending  scale  of  the  chromatic  genus,  by  the  use  of  an 
interval  created  between  the  ahorpened  note  of  the  pre- 
ceding, and  the  flattened  note  of  (be  succeeding  one. 

It  consequently  contains  iutervals  smaller  than  the 
semitone.  These,  tlmugh  not  exactly  equal  to  half  a 
semitone,  are,  from  tlieir  u)>proximalion  to  that  quauUly, 
called  Dieses,  or  Quarter  Tones.  These  maitens  will 
better  understood  by  the  inspection  of  Uie  scales  which 
we  here  ihercfure  append. 


Chromatic 


Enharmonic 




Asesadiog. 


Dvacnduig. 
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In  the  enharmoaic  scale  here  we  have  inserted  the  in-  perly  belong  to  the  scale  as  their  distance  is  smaller 
tcrvals  Fk  and  EtS,  also  Ck  and  BH.butthey  do  not  pro-  than  a quarter  tone.  Rightly  to  understood  this,  it 


t by  Google 


MUSIC. 


723 


MaK  must  be  known  that  in  the  theory  of  harmonics,  the  in- 
tervml  of  a tone  throug’hont  the  diatonic  <catc  h nnt  equal 
in  every  part;  for  instance,  the  t<me  between  the  fourth 
and  Afih  is  imapnabty  divided  into  nine  parts,  colled 
commas,  whereas  that  between  the  Aflh  and  sixth  of  the 
major  scale  consists  of  only  eight  commas.  So  the 
diatonic  semitone  consists  of  flve  commas,  and  the  chro* 
matie  semitone  of  three  or  four,  according  to  the  mag- 
nitude of  the  tone.  There  is  an  interv^,  also,  calM 
hyperoche,  which  by  nice  calculation  la  found  to  be  a 
comma  and  a half. 

Scata  or  Keyt. 

Qg  It  will  DOW  easily  occur  to  the  reader,  that  there  may  be 
ksys.  many  diatonic  scales  formed  out  of  an  octave  of  soundai 
the  notes  in  each  bearing  certain  relations  to  some  prin- 
eipsl  note  from  which  they  are  derived,  and  on  which 
they  depend ; this  is  called  the  kty  noU  or  tonic.  The 
guides  to  point  out  this  key  note  will  be  the  places  which 
the  semitones  boki  in  the  scale.  In  the  diatonic  scale  it 
has  been  seen  that  these  fall  between  £ Fand  BCin  the 
major  mode.  It  has  been  noticed,  that  in  the  minor 
mode  the  two  diatonic  semitones  are  between  the  second 
and  third,  and  between  the  fifth  and  sixth  degrees.  The 
only  series  of  this  kind  among  the  natural  notes  is  the 
key  of  A as  under,  and  which  may  be  taken  as  a speci> 
men  of  all  the  minor  scales. 


Now  it  is  evident  that  in  major  modes,  if  we  change 
the  tonic  or  key  note  from  the  diatonic  scale  of  E,  and 
begin  upon  the  G above,  as  a new  tonic,  or  key  note, 
in  order  to  preserve  the  relative  Intervals  of  semi- 
tones in  the  scale  it  will  be  necessary  to  sharpen  the 
seventh  F,  thus. 


So  if  D be  taken  as  the  tonic  or  key  note,  we  shall 
not  only  have  to  sharpen  the  F,  but  C then  becomes  the 
aeveath,  and  that  also  must  be  abarpeoed,  thua  bringing 
two  shaiiM,  till  having  gone  through  the  scale  with  the 
fresh  creation  of  shar^ned  notea,  we  shall  have  arrived 
at  the  key  of  F sharp  with  six  sharps.  Instead  of  being 
marked  as  they  occur,  which  in  writing  would  be  an 
inconvenient  practice,  it  is  usual  to  place  them  at  the 
beginning  of  a staff  immediately  after  the  clef,  and  this 


The  same  process  takes  place  with  keys  bearing  flats, 
where  the  introduction  of  a flat  mast  be  on  the  sevenlh 
of  the  original  key,  in  order  lo  preserve  the  regular  pro- 
portions ^ the  dil^rent  intervals  of  the  scale,  and 
from  this  rule  all  the  followup  signatures  of  flats  are 
fprined: 


It  is  neces-^ary  to  observe,  that  in  perfi^ing  on  keyed 
instruments,  such  notea  as  E,  the  sixth  flat  in  the  lost 
Bignoture,  B natural  is  used  instead  of  it  owing  to  the 
•imperfection  of  diriding  the  instrument  so  with  Gb, 
dc.  Ac. 

The  scale  of  the  minor  inode,  which  differs  as  we  have 
seen  in  the  place  of  its  semitones,  varies  also  from  it  by 
the  ascending  and  descending  scales  being  different,  for 
when  the  seventh  of  the  sade  ascends  to  the  octave,  or 
eighth,  it  must  be  sharp  as  the  leading  note  to  the 
tonie.  This  sharp  is  always,  however,  omitted  in  the 
signatures  of  the  minor  keys,  but  marked  accidentally 
in  the  melody  when  required.  But  with  this  sharp 
seventh  alone,  a very  harsh  chromatic  interval,  called 
the  extreme  sharp  secotid,  occurs  between  F!i|  and  GIF 
in  the  natural  tesde.  and  to  avoid  this  the  sixth  also  ia 
made  sharp,  and  thus  the  accidental  scale  of  the  minor 
bas  two  notes  altered  from  the  signature,  but  in  the  de- 
scendiog  scale  the  leading  note  being  depressed  to  fall 
on  the  sixth  the  signature  requires  no  accidentals. 

The  signatures  of  the  minor  modes  are  (he  same  aa 
thoee  of  (be  major  proceeding  either  by  sharps  or  flats, 
thus. 


By  Plato. 


Key.  Key.  Ksy. 

The  major  and  minor  scales  bearing* similar  signa- 
tures sre  called  relative,  thus  of  the  major  key  of  D,  the 
minor  Imy  of  B ia  said  to  be  its  relative  minor,  in  which 
case  the  Ionic  of  the  minor  mode  is  found  to  he  the  sixth 
note  ascending  of  the  major  scale  bearing  the  signature, 
and  these  tonics  will  always  be  found  one  degree  below 
the  last  sharp  of  the  Bignature,  and  in  signatures  with 
flats  alway*s  the  third  degree  above  (he  last  flat. 

T*ran»potition  is  (he  changing  any  melody  into  a key  or  IVauposk 
clef  different  from  that  in  which  it  was  originanyoompoaed 
or  stands  written.  There  are  two  sorts  of  transposition,  the 
first  with  regard  to  (he  clef,  and  the  second  with  regard 
to  the  key.  The  first  consisto  in  changing  the  ptacca  of 
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Husk,  the  notes  among;  the  lines  and  spaces,  but  so  that  every 
note  be  act  to  the  same  letter,  it  is  effecieil  by  moving 
the  same  clef  to  another  Une»  or  by  using  another  clef, 
but  with  a signature  that  places  the  tottes  anti  setnilones 
in  the  tame  order  as  before.  Tl»e  last,  nr  setting  the 
Mosic  in  a different  key,  is  the  change  of  it  to  a differ^ 
ent  pitch  ur  key  note  to  that  in  which  It  is  noted,  so  that 
the  semitones  of  the  two  fourths  which  compose  them 
may  be  found  by  means  of  flats  or  shar^is,  exactly  in  Ute 
same  range  oi  proportion  to  each  other  as  before  lnms|H>- 
tition.  11ms, 


Transposed  a 7th  lower. 


WodulsJiwu  ''^ben  a melody  moves  out  of  the  key  in  which  it 
commences,  and  the  original  scale  is  altered  by  new 
sharps  or  flats,  the  change  is  called  modulation.  Under 
this  term  is  comprehcruleJ  the  regular  progression  of  the 
several  parts,  through  the  sounds  in  the  harmony  of  a 
particular  key.  as  also  the  proceeding  naturally  from 
one  key  to  another,  this  will  be  liereaAer  noticed  utKler 
the  following  head  Harmony.  We  will  merely  observe 
here,  that  each  major  .scale  is  naturally  connected  with 
two  others,  which  are  called  its  attendant  scales,  oue  a 
fiAh  above  it,  which  adds  a sharp  to  the  signature,  the 
other  a fifth  below  it,  which  adds  a flat  to  the  signature. 
Su  also  every  minor  scale  has  its  attendant  scales. 
Character*  There  are  certain  names  given  to  notes  in  the  scale 
nik  iwtvs.  M peculiarly  marking  their  character.  It  is  not  our  in* 
(cnlion  to  use  them  in  the  following  pages,  we  however 
think  it  right  that  they  should  be  known  to  and  under- 
stwKl  by  the  reader. 

First,  the  funic,  or  key  note,  which  is  the  chief  sound 
in  a melody,  and  upon  which,  either  in  the  chief  melody 
or  in  the  b^,  all  melodies  terminate.  Its  octaves,  both 
above  and  below,  take  the  same  name. 

Secondly,  the  dominant,  which  is  a perfect  flfth  above 
the  key  note.  This,  from  its  intimate  connection  with 
the  key  note,  and  the  necessity  of  that  being  heard  after 
H at  the  perfect  final  cadence  in  the  bass,  is  said  to 
govern  the  key  note,  and  thence  takes  its  name  of 
dominant. 

Thirdly,  the  iubdominanl,  or  fifth  below  the  key  note, 
or  the  fourth  above  it  in  the  ascending  scale.  It  takes 
its  name  from  its  being  also  in  some  measure  a govern* 
ing  note,  inasmuch  a.s  the  tunic  requires  to  be  heard  after 
it  in  the  plagal  cadence. 

Fourthly,  the  leading  note,  or  shorp  seventh,  which 
the  Germans  call  the  subsemitone  of  the  mode.  It  is 
always  a major  third  above  the  dominant,  and,  conse* 
quenlly,  as  we  have  before  observed,  requires  an  acci- 
dental sharp  or  natural  in  the  minor  scale,  when  it 
occurs. 

Fifthly,  the  mediant,  which,  as  its  name  imports,  is 
the  middle  note  between  the  tonic  and  dumiiiant  in 
ascenrling,  hence  it  varies  as  the  scale  is  major  or  minor, 
in  short,  with  its  lesrned  name,  it  is  nothing  more  thsn 
s major  or  minor  third. 

Siatblyi  ihe  niMnedionf,  which,  as  its  name  also  im- 


ports, is  the  middle  i»o4e  between  tlie  tonic  and  sub-  Mmw. 

dominant  in  the  defending  scale, or,  in  other  words,  tlie  ^ * 
major  sixth  in  the  major  scale,  and  in  the  minor  scale  is 
called  the  minor  sixth. 

Seventhly,  the  tuperionic,  or  !M^cond  above  the  key 
note,  so  called  by  Dr.  CallcoU,  in  his  excellent  Mueical 
Grammar,  io  which  we  acknowledge  ourselves  under 
very  considerable  obligations ; he  has  su  translated  it 
from  the  French  iM/omftce.  Tlie  reader  may  very  ad- 
vantageously refer  to  this  Grammar  lor  some  weU-choaen 
examples  of  melodies  in  which  tlicse  seven  principal  notes 
in  the  scale  occur. 

>Ve  here  close  our  remarks  on  Melody  by  observing 
that  in  early  Music  the  signatures  of  sharp  keys  are 
usually  given  with  u sliarp  less  than  would  indiotle  llio 
key  in  which  they  are  written  ; fur  instance,  in  the  key 
of  A,  the  third  which  occurs  on  G is  generally  inserted 
as  an  accidental;  so  in  the  flat  keys,  the  signature  of 
one  flat  will  usually  be  found  to  indicate  the  key  of  Ok 
major  or  G minor.  Tlie  key  of  £b  major  has  rarely  a 
signature  of  more  than  two  flats,  the  accidentals  then 
being  always  marked. 

Harmony 

Consists  in  the  coutemporaneoua  production  of  two  or  Definitioos. 
more  sounds  ooufonnable  to  certain  rules  of  Art  To 
understand  this  branch  of  the  subject  the  reader  must 
refer  back  (o  a funner  page,  (722.)  in  which  all  the  dil- 
ferent  intervals  occurring  in  the  scale  have  been  placed 
before  him,  a.s  wulkout  the  clearest  understanding  and 
recollection  of  those  intervals  his  comprehension  what 
is  now  to  follow  will  be  hopeless.  A concord  is  the  re- 
lation of  two  sounds  winch  is  agreeable  to  the  ear ; 
if  they  are  in  such  relatiim,  with  such  a difTcrciicc  in 
pitch  that  being  Miundcd  together  the  mixture  affects 
the  eiir  with  pleasure,  that  relation  is  culled  conconl. 

Those  sounds  which  make  an  agreeable  compound  in 
consonance,  will  also  be  pleasing  in  succession.  Con- 
cord is  included  in  the  term  Harmony,  but  it  is  more 
properly  applied  to  the  agreeable  effix:t  of  two  sounds  in 
consonance,  whereas  Harmony  expresses  the  agreement 
of  a greater  number  of  sounds  than  two.  A ditcord  is 
the  relation  of  two  sounds  which  are  always  of  them- 
selves disagreeabic.whetber  applied  in  succession  or  con- 
sonance. If  two  sounds  are  in  such  a relation  of  tune 
or  pitch  as  that  being  contemponuieously  sounded  they 
make  a mixture  disagreeable  to  the  car,  that  is  a discord, 
in  contradistinction  to  the  two  agreeable  souiuU.  which 
arc  called  a concord.  As  concords  are  denominated 
harmonical  intervals,  so  may  discords  be  termed  untiar- 
monical  intervals.  The  Harmony  of  discords  is  that 
wherein  the  discords  are  used  as  the  solid  and  substan- 
tial part  o(  the  Harmony.  By  the  due  interposition  of  a 
disc^,  the  succeeding  concords  receive  an  additional 
lustre  from  the  contrast.  They  arc  always,  as  will  here- 
after be  shown,  introduced  into  Harmony  with  due  pre- 
paration, and  must  be  succeeded  by  concords,  which 
arc  the  resolution  of  discords. 

If  to  anv  souiul  its  major  or  minor  third  and  ila  Coauaaa 
perfecltifth  be  added,  the  arrangement  iscalledacomivioii  choid 
chord,  in  which  it  is  necessary  to  express  the  minor  third* 
if  that  be  used,  otherwise  It  is  usually  taken  to  be  the 
common  chord  with  the  major  third,  to  which,  if  the 
octave  to  the  sound  be  added,  we  have  a oombinatioo  of 
four  sounds  in  die  liarmony,  thus, 
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• ~0  • ' II  " II  and  In  each  wc  it  would  bear  lh«  figure?,  or  mark  of  the 

^ ^ ~ j T"*"!  *evcotlipIacedbeWitinlheexBanpIc.  ItissomeUmeaalso 

M*)or  ~^-^fciwr  fignreiJ  ^ ^ ^ 7 ^ these  positions  containing  the  tenth, 

Now  i»  whal*«r  pooitioiu  th«e  chord,  are  pln^  pr^  J„d  fourlecnih  of  the  root  when  the  ocUtre  U 

Tided  the  C or  A remain  the  lowest  notes,  tlie  chord  still  sabtracted 


bean  the  name  of  the  common  chord  of  C and  A re-  If  B b 
■pectively.  The  other  notes  remaining  tlie  same,  if  the  Qbt*ingd 
position  of  the  lowest  note  be  altered,  the  name  of  the 
chord  immediately  changes,  thus, 


If  B be  DOW  substituted  as  the  bass  note,  a chord  is 


I.  * ^ by  the  invenion  consisting  of  a minor  third,  an  imper- 

If  E of  the  common  chord  of  C be  used  as  the  lowest  fed  (fiat  or  false)  fifth,  and  a minor  sixth,  and  this  is 

or  bass  note,  the  chord  is  then  called  a sixth,  because  ,■ o 

the  key  note  is  then  a sixth  interval  from  the  boss  note,  . 

and  that  sixth.  It  will  be  seen,  has  above  it  for  its  accora-  If  D l>e  Uken  for  the  has^the  cliord  becomes 

paniroent  a minor  third  from  £ to  G.  Now,  if  G be  I .jr 

nsed  as  Uie  lowest  note  of  the  chord,  thus, 


one  of  the  minor  Udrd,  perfect  fourth,  and  major  sixth, 
and  it  is  figured  3,  as  in  (he  example. 

If  F be  used  for  the  bass.  It  is  (hen  changed  into  a 
chord,  consisting  of  a major  second,  sharp  fourth,  and 
major  sixth,  end  is  figured  (hus. 


we  have  the  key  note  a fourth  above  the  baas,  and  the 
chord  is  that  called  the  fourth,  and  ia  accompanied,  as 
will  be  seen,  by  the  sixth.  These  two  chords,  iheii, 
the  sixth  and  the  fourth,  are  inversions  of  the  common 
chord,  and  have  the  same  note  C as  their  expressed  or 
understood  bass,  which  Is  the  fundameniai  batt,  or  that 
on  whidi  they  are  constructed.  The  same  arrange- 
ment will  also  liold  in  respect  of  common  chords  with 
minor  thirds.  The  first  or  common  chord  ia  expressed 
shortly  by  figures  placed  below  the  notes  in  the  bass 

6 K or  3 , but  to  the  common  chord  these  are  ofieu 
8 8 6 

omitted.  The  second,  or  chord  of  the  sixth,  is  merely 
figured  with  a 6,  and  tlit  third,  or  chord  of  the  fourth,  is 
denoted  by  the  figures  J. 

The  most  simple  of  the  di.>>cords  ia  called  the  minor 
seventh,  or  by  some  the  dominant  seventh ; the  latter  of 
which  appellations  is  given  to  it  because  it  only  occurs  on 
the  fifth  or  dominant  of  the  key,  and  requires  the  part  on 
whidi  it  is  heard  always  to  descend  one  degree.  Its  full 
accompaniment  of  four  real  parl.s  is  subjoined. 


Hence  the  three  last  chords  being  the  ufispring  of  the 
seventh,  are,  with  propriety,  termed  derivatives  of  the 
minor  seventh,  when  occoinpauted  by  a major  third  and 
perfect  fiAh.  By  some  persons  tlic  three  last  chords  are 
called  a syncopated  fiAh,  a syncopated  third,  and  a 
syncopated  second  respectively. 

Hitherto  we  have  confined  ourselves  to  the  considcra-  Hw ninth, 
tion  of  chords  within  the  compass  of  the  octave,  we  now 
proceed  to  the  discord  called  the  mnth,  which  has 
generally  the  accompaniment  of  a third  and  fiAli  wiUi 


A.inth.ou.ofX'ecominonclM.rd.riih.rof  tl*Mfbur  H.thu..Al^.  To  , con>iio.ilioi>  in  four  ii.rU, 
nolea  may  be  the  baaa  or  bottom  note  of  the  chord;  yet, 

as  with  C in  the  common  chord  we  liave  just  leA.'the  marked  with  a tingle  9,  it  is  accompanied  by  the  third 
fundamental  bass  note  of  it  will  be  O,  B will  he  the  *<^d  fiAh,  thus, 
third,  D a perfect  fiAh,  and  F a minor  seventh ; thus 
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I(  it,  however,  oHen  accompanied  by  a fourtli  and  fifth, 
' in  which  cam  it  it  marked  with  a double  row  of  fig^urea, 
thuj, 


In  three  parts  the  fifth  Is  omitted.  The  ninth,  accom- 
panied with  the  third  and  fifth,  it,  in  truth,  an  appnggta- 
turn  continued  in  the  plaee  of  the  eighth.  The  chord  of 
the  ninth  has  two  inversions,  one  of  them  figured  with  a 
seventh,  the  other  figured  with  a fifth  and  sixth,  the  first 
on  the  third  of  the  ^udamental  note,  and  the  latter  on 
the  fifth  of  the  fandamentu)  note. 

To  the  figures  4 and  6 arc  frequently  added  a dash, 
thus,  9,  wliich  denotes  them  to  be  respectively  a sharp 
fourth  and  a sharp  sixth. 

Tlic  above  being  tlic  foundation  of  bH  knowledge  of 
the  diflferent  concords  and  discords  cmp1oje<i  in  har* 
mony,  we  shall  proceed  to  eiuimerutc  the  whole  of  the 
latter  as  they  occur,  from  the  second  upwards,  observing 
that  they  will. except  those  not  direct,  he  found  inversbns 
of  the  seventh  sharpened  or  flattened  with  major  or 
minor  tliinls. 

The  second  is  marked  with  a S,  and  written  thus. 


lowest  note  is  tlicdiscwd.  Hie  chord  marked  ^consists  of 

four  real  parts,  that  is  to  say,  it  contains  four  real 
sounds  without  octaves  or  unisons:  it  is  written  Uius, 


its  use  is  to  retard  the  4 or 

When  the  third  of  this  chord  b sharpened,  it  In- 
dicates the  minor  mode.  The  chord  4 is  thus  written. 


<3- 


The  chord  of  i is  one 

. S 

of  four  real  parts,  three  of  which  form  a common  chord 
above  the  bass,  the  note  whereof  is  the  discord ; It  is 


written  thus, 


J is  expressed  as  follows, 


That  of  the  4 thus, 
8 


It  is 


theimperf^t  common  chord  widi  a whole  tone  added  below 


It  The 


«r 


— 

r* 

AL 

} ffi  /■  . 1 

L 

minor  seventh,  which  Is  used  to  retard  the  common 


chord  by  an  appoggi&tura  in  the  Imsa,  It  marked  4 


and  wrillcii 


Q-  r.  The  chord  of 


the  sharp  seventh  U figured  4.  and  expressed  io  aotes 


^ ^ The  /oil  owing  Is  by 

some  called  the  chord  of  the  eleventh,  whereof  the 
figure  4 is  the  representatiem,  by  others  called  the  sharp 
seventh,  but  we  consider  the  former  the  right  name, 

7 

and  thus  wriUen,  The  chord 

8 

of  the  thirteenth,  which  in  the  figures  it  reprcBcnted  by 
a suth,  and  may  be  either  m^or  or  minor,  is  thus  figured. 


and  thus  writteis, 

8 


In  the 


chord  of  § the  fifth  must  be  always  perfect,  the  second 
cither  major  or  minor,  and  either  may  be  doubled ; it  is 

2E 


written  as  follows,; 


1 which  it  is  to  be  observed,  that  the 


Hie  above  Is  as  extended  a view  of  the  subject  of  iJt^ 
rovgh  or  continued  6ost  (641MO  confinao)  as  our  limits 
allow.  From  what  has  been  stinwn  at  the  commencemecit 
of  this  licad,  it  will  be  oollecled  tliat  there  ure  two  species 
of  bass,  one  imaginary,  called  Uw  fundamental  baas,  to 
which  ail  chonls  may  ^ reduced  by  bringing  them  to  the 
/bnn  of  the  prrl't^l  diord,  or  to  that  of  the  seventh ; and 
Uie  other  the  thorough,  or  continued,  or  figured  ba^  io 
which  the  real  ground  note  of  tlic  chord  is  found  by  the 
aid  of  the  figures,  or  by  simple  or  continued  iuversioo  to 
reduce  them  to  their  elements.  We  have  abstained,  in 
this  place,  from  all  observation  on  the  preparation  and 
rpsolulion  of  discords,  because  we  have  ibouj^t  the)  better 
belonged  to  another  brunch  of  this  £ssay,wbere  the  reader 
will  find  sufficient  to  guide  him  in  their  use.  Perhaps,  ^Istiyeaad 
however.  We  ought.  In  this  place,  to  explain  thatcAordsare 
celled  irrelative,  wherein  a sound  comiDon  to  both  does  ****** 


not  occur  In  each,  thus, 


The  chord  of 


! — in  which  H 


will  be  perceived  there  is  no  note  common  (o  both ; 
relative  when  the  converse  is  true  And  it  may  be  here 
shortly  observed,  that  a recollection  of  this  fact  will  lead 
a young  extempore  player  to  resnita  which  will  surprise 
him.  He  may,  for  instance,  proceed  from  any  to 
another,  in  which  ooe  of  the  sounds  remsins  that  has 
been  employed  in  the  chord  previously  strock  : if  dis- 
cords occur,  they  must,  of  coarse,  be  prepared  and  re- 
solved as  hereafter  shown  ; but  on  this  he  may  rdy, 
that  one  chord  will  not  inharmooiously  follow  another, 
if  only  one  of  the  ootes  In  the  preoediag  be  preserved 
In  the  following  chord,  avoiding  at  the  same  time  pro- 
gressions of  fifths  and  octaves  between  the  extreme 
parts  in  similar  progreswoo,  that  is,  nooving  l>oth  the 
same  way.  We  ought  also  to  notice  here,  as  the  more 
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proper  place,  that  there  ia  a pro^ressMo  of  aounda  called 
the  hannoDjf  of  the  acak.  which  attends  the  ascent  and 
descent  of  an  octave,  the  general  method  of  accompany* 
ii^  which  la  as  followa; 


Rhythm, 

Da&Btioa.  modem  Music,  Rhythm  ia  the  accommodation  of 

the  long  and  short  notes  to  the  syllables  employed  in  the 
words,  so  that  both  the  one  and  the  other  may  be  pro- 
perly separated,  and  so  perceptible  to  the  ear,  that  what 
is  aung  may  be  diatinctly  understood.  This  ia  effected  by 
dispoaing  the  melody  or  harmony,  or  even  both,  in  re- 
ape^  of  time  or  measure,  so  as  to  auil  the  worda;  or 
if  the  Music  be  instrumental,  (he  eipression  only  of  the 
aentiment.  The  usual  application  of  the  term  has  Iwen 
to  denote  the  time  or  duration  of  many  sounds  heard  in 
•oecesBuon,  wbetber  such  sounds  be  Musical,  ai»d  pro- 
duced by  Toicea  and  instruments. or  witho'rt  a determinate 
tone,  as  the  strokes  of  a hammer  on  an  anvil,  the  beating 
a drum,  the  articniations  of  the  human  voice  in  common 
speech,  in  repeating  poetry,  or  pronouncing  an  oration. 
In  this  place  that  species  only  is  to  be  considered  which 
concerns  the  regulation  of  melody  ; and  (here  is  great 
tnith  in  the  Greek  saying,  To  «’«»'  ro/w  ^wiirott  o 
even  in  application  to  modem  Music.  With  the 
greatest  and  sincereat  respect  for  the  memory  of  Dr.  Bur- 
ney, and  equally  as  much  for  an  ingenious,  teamed,  and 
most  elegant  composer.  Dr.  Callcott.  whose  Works  have 
often  toothed  the  cares  of  life  in  our  earlier  years,  and 
still  command  our  admiration,  we  must  neverlhrlesa  enn- 
aader  their  admission  of  what  is  called  Hie  Musical  foot 
and  Musical  esaura  as  included  under  (he  first  divtaion. 
Acemt  of  Rhythm.  It  is  douhtiras  (rue,  that  notes  in 
groups  may  by  their  retative  proportions  of  length  to  each 
other  be  made  to  correspond  with  iambi,  spondees,  tro- 
chees, pyrrhiea,  dactyls,  anaparata,  and  as  many  other 
poeti^  foet  as  were  ever  numbered.  But  we  consider  it 
more  tme,  if  (ruth  can  have  comparison,  that  nine- 
tenths  of  the  greatest  Musicians  the  World  ever  saw, 
knew  not  even  the  names  of  the  disyllabic  or  trisyllabic 
feet,  a small  portion  only  wliereof  we  have  enumerated  ; 
and  if  the  authon  above  mentioned  bad  not  appeared  to 
aaoctioo  such  a principle,  we  should,  notwithstanding 
the  Germans,  have  used  some  other  epUbet  than  useless 


in  characteridng  it.  Indeed,  Burney,  ia  pa«  77  of  Mads, 
his  1st  volume,  almost  seems  to  think  as  we  oo,  where 
he  says,  that  **  modern  Music,  by  its  division  Into  equal 
ban.  and  its  equal  subdiviaiaa  of  these  bars  by  notes  of 
various  lengths,  unites  to  the  pleasure  which  the  ear  b, 
by  nature,  formed  to  receive  from  a regular  and  even 
measure,  all  the  variety  and  expreaston  which  the  An- 
cients seemed  to  have  aimed  at  by  sudden  and  convul- 
sive changes  of  time,  and  a continual  conflict  of  jarring 
and  irreconcilable  rbylhma'*  Our  notion  la,  that  Accent 
is  the  principal  subdivision  of  Rhythm ; secundly,  (be 
Phrase;  and  thirdly,  the  Section  and  PeritKl.  Such  Is 
the  mode  in  which  we  intend  to  sliaiie  our  cunsideratioo 
of  this  part  of  the  subject. 

Accent  b the  particular  stress  or  emphasis  laid  on  a AeeiaL 
certain  part  or  parts  of  each  bar  according  to  the  sub- 
division of  the  semibreve,  minim,  or  other  unit  of  com- 
parison in  the  time  insrked  at  (he  beginning  of  the 
staff.  We  have  before  mentioned  this  subject  Indden- 
tally  as  connected  with  notation,  and  we  shall  in  the  suc- 
ceeding Part,  as  connected  with  compoaitioo,  have  to 
recur  to  it.  Here  we  shall  investigate,  as  far  as  our 
limits  justify,  the  mode  in  which  it  is  employed.  Each 
bar  or  measure  is  divided  into  accented  and  unaccented 
parts,  the  former  arc  the  principal.  In  common  time, 
the  beginning  and  the  middle,  or  the  beginning  of  the 
first  half  of  the  bar  and  the  beginning  of  the  Utter  half 
are  always  (he  accented  parts  a the  measure.  In  triple 
time,  they  are  found  In  the  beignning  or  first  of  three 
notes.  So  again  in  common  time,  the  first  and  third 
crotchet  of  the  bar  are  on  the  accented  part  of  the  mea- 
sure. In  triple  time,  where  the  notes  go  by  threes,  that 
nhich  is  in  the  middle  of  every  three  is  unaccented,  the 
first  and  last  accented,  but  the  accent  of  the  first  U to 
much  stronger,  (hat  in  many  castes  the  last  U performed  as 
if  it  had  no  Accent.  This  great  and  predominant  Accent 
ond  the  want  of  it  are  accompanied  by  what  is  called 
(he  them,  or  depresskm  of  the  hand,  and  orsit,  or  ele* 
vuiioii  of  it,  respectively.  To  give  examples  of  what  ia 
meant,  we  subjoin  the  following,  in  which  the  acGciited 
parts  are  marked  with  an  A.  and  the  unaccented  parla 
•cored  under. 


In  the  division  of  (he  bars  or  inessures  into  groups  of 
quaver^  semiquavers,  though  there  be  inferior  ac- 
cents to  them,  as  well  in  common  sa  in  triple  time,  stiil 
the  predominant  accent  of  the  measure  is  preserved,  and 
must  ultimately  be  referred  to  vhe  primary  division. 

Empha$i*  is  often  obtained  by  deviating  from  (he 
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rei^uUr  accent  of  the  bar  or  measure,  when  the  com- 
poser  wishes  to  mark  the  weak  part  of  it  with  more  im- 
portance than  the  uiualty  accented  |uirt.  An  admirable 
example  of  tliis  has  been  selected  hj  Dr.  CallcoU,  hi  his 
Mutical  Grammar^  from  No.  8,  Haydn's  Symphonies: 
it  is  as  ibilows : 


in  which  it  will  be  observed,  that  in  the  6rst  two  bars 
the  quavers  are  ^ouped  according:  to  llie  Accent,  in  the 
third  contrarv  to  the  Accent,  but  according  to  the  Em- 
phasis required,  and  in  the  fourth  the  Accent  is  resumed. 
The  same  excellent  authority  says,  that  **  in  performing  on 
the  piano-forte  a great  diderence  seems  to  exist  between 
them,"  (Accent  and  Emphasis.)  **  since  Accent  always 
requires  prmure  immedistely  after  the  note  b struck, 
and  Emphasis  requires  force  at  the  very  time  of  striking 
the  note.  Thus  Accent  may  be  used  in  the  most  piano 
passages,  but  Emphasis  always  supposes  a certain  degree 
of  forte.” 

An  arrangement  of  notes  either  in  melody  or  hsrmony, 
forming  a passage  more  or  lesa  complete  as  its  termina- 
tion in  cadence  happens,  is  called  a Musical  Phrase  ; it 
generally  consists  of  two  bars,  though  in  the  older  Wri- 
ters it  is  frequently  contained  within  one  bar,  thus, 


Beethoven, 
: 2. 


Tlicre  are  two  sorts  of  Musical  Phrases.  In  melody, 
the  Phro&e  is  formed  by  the  air,  that  is  to  say,  by  a se- 
quence of  sounds  so  disposed  that  they  form  one  whole, 
ultimately  leading  to  their  close  upon  some  essential 
part  of  the  mode  in  which  they  are  written.  In  har- 
mony, the  Phrase  b a sequence  of  chords  connected  by 
dissonances  or  discords,  either  imaginary  or  expressed, 
and  closing  with  an  absolute  cadence,  according  to  the 
usual  manner  in  which  such  cadence  » formed.  And 
as  the  passage  b more  or  less  finished,  the  close  b more 
or  less  pcrftid.  Rousseau  has,  Cesf  dam  fincmfion 
deM  Phrates  dans  lcur$  proportiorut  dam  Icur 

entrclacemrnt,  qtte  constslcni  tee  veritahln  heautee  dt  la 
Musique.  XJn  comp<mlcur  qui  ponctue  ei  phrate  6itn, 
nt  un  komme  d'esprit:  vn  chanleur  qui  tail  tnarquer 
bien  ten  Phraset  <t  hur  accent,  at  u/i  homme  de  go^t  f 
matt  celui  qni  ne  tail  toir  et  re;i<fre  que  Um  noUe,  U* 
tont,  ter  tempt,  let  inUrvattet,  tan$  entrer  dant  U tens 
da  PArate#,  quelmte  eCr,  quclqu^eiact  d^atlieurt  qti'il 
puiste  fire,  nett  qu'un croque-eot. 

There  is  in  Mutic,  as  in  writing,  a species  of  punctu- 
ation or  repose,  which,  though  not  marked  between  the 
Phrases  whereof  a strain  or  sentence  consisla,  will  be 
easily  seen  and  understood  byreiereoce  to  the  following 
example; 


The  principal  Phrase  of  which  (he  above  example  b 
compost  comprises  six  smaller  parts,  more  or  less  im- 
portant or  extended,  each  forming  a stop  according  to 
the  place  they  occupy  in  the  period  of  the  melody.  The 
first  and  sixth  of  these  small  Phrases  arc  equal  in  num- 
ber of  notes,  each  containing  only  two ; tlie  second  b 
longer;  the  third  and  fourth  nearly  of  a length  ; the  fiflh 
brings  it  to  a cadence ; but  the  division  of  Phrues  with 
stops  or  imaginary  punctuation  in  a melodic  period  will 
easily  appear  by  attention  to  the  following  melody  from 
(he  bon  Juan  of  Moxart. 


In  the  above  it  will  be  seen,  that  there  are  two 
cardinal  poinlm  towards  which  the  whole  of  this  Musical 
sentence  tends,  namely,  the  perfiKt  chord  of  the  tonic  or 
key  note,  and  that  ofits  dominant  or  flfih.  We  regret  that 
we  cannot  longer  dwell  on  this  bead,  which  the  reader 
who  wbhea  to  become  a master  will  find  more  amply 
set  forth  uuder  the  article  Ponctuation,  in  the  Encyc. 
Method.  Article  Musique,  which  article  we  have  used 
very  freely  in  some  parts  of  this  Essay.  These  stops  or 
poiub  are  called  by  Dr.  CallcoU,  as  by  (he  Germans, 
Cesuras,  from  their  analogy  to  the  Cesurc  in  the  feel 
of  verses. 

The  Germans  have  dbtingubbed  a passage  consisting  Section, 
of  two  regular  Phrases,  the  last  coding  with  a cadence, 
by  the  name  of  a Section,  two  or  more  of  which  consti- 
tute a Period.  A Section  is  not,  however,  always  divided 
by  Phrases,  especially  in  the  legato  style  of  Music. 

Tliere  are  Sections  in  different  styles  which  do  not  oc- 
ctipy  the  time  of  two  bars,  a.s  there  are  those  which 
extend  over  a greater  number  than  two  ban  or  mea- 
sures; so  again  in  fugue,  as  well  as  other  Music,  the 
Sections  are  sometimes  so  interwoven  that  practice  and 
experience  can  alone  give  the  reader  a thorough  know- 
ledge on  the  subject.  Where  two  subjects  arc  used  in 
(he  parts,  also  in  fugues,  at  the  cod  where  (he  Sections 
ore  nece.s.sorily  interaoven,  it  b the  practice  (o  protract 
the  harmonies  so  that  the  measures  shall  come  out  re- 
gular in  the  close.  So  also  in  vucal  Music,  the  harmony 
of  a Section  is  frequently  protracted  for  the  sake  of  well 
expressing  the  words. 

The  Period,  as  we  have  already  observed,  consists  of  Period, 
one  or  ntore  Sectious ; it  may  be  said  to  resemble  the  full 
stop  or  semicolon  In  putictualiou  of  writing.  When  one  or 
more  Periods  are  terminated  by  the  double  bar,  the  whole 
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Mmbb.  in  cftUed  ft  S^ain.  Those  Periods  wtikb  close  with  & per- 
feet  cwieoce  are,  from  tlieir  last  harmony,  called  Tonic 
PeriodM,Md  those  (ermioatinff  wilii  an  imperfect  cadence 
are  called  Dominant  Pnioius  but  these  terms  are  to 
be  understood  as  retalirc  to  the  nature  of  the  cadence 
only,  and  not  the  modulation  of  the  perio<l.  The  Period, 
as  well  as  the  Section,  is  interwoven,  especially  in  the 
fugue  Musk  of  the  ancknt  masters. 


S I c. 

In  many  movements,  the  concluding  passage,  when  it  Miaie. 
occurs  niter  ft  prutrncted  perfect  cadence,  is  termed  a 
coda.  In  modern  Music,  Uie  Coda  is  often  preceded  by  Coda, 
a lengthened  shake  on  a note  of  the  dominant  harmony. 

A Cuda  varies  in  length  ; in  some  compositions  it  is  ex- 
tende«l  to  several  sections,  whilst  in  others  it  is  confiued 
to  a single  phrase. 


PART  III. 


Composition. 

Composition  is  the  art  of  disposing  and  arranging 
Musical  mnnds  into  airs,  songs,  Ac.  in  one  or  more 
parts  for  voices  or  instruments,  or  both.  Zarlino  de- 
scribes it  ns  the  art  of  joining  and  combining  concords 
and  discords,  which  wc  think  rather  too  circnmacribed  a 
view  of  it,  inasmuch  as  it  certainly  comprehends  the 
rules,  first,  of  Melody,  or  the  art  of  writing  a atngle  part, 
(hat  is  of  contriving  and  disposing  simple  sounds,  so 
that  their  succession  may  be  agreeable  to  the  ear ; and' 
secomlly,  the  aK  of  arranging  and  concerting  several 
single  parts  in  such  a manner  as  to  make  one  agreeable 
whole.  Of  Melody  and  Harmony  we  have  already 
treated  separately.  Here  we  may  stop  to  remark,  that 
Melody  is  chiefly  the  work  of  tlie  imagination,  and  there- 
fore the  rules  of  its  composition  seem  only  to  bound  it 
within  certain  limits,  beyond  which  the  imagination,  in 
seeking  nfier  variety,  novelty,  and  beauty,  must  not 
wander.  But  Harmony  U the  result  of  judgment,  its 
rules  are  certain  and  extensive,  and  difficult  in  practice. 
It  must,  nevertheless,  be  remembered  that  Melody  re- 
quires a knowledge  of  Harmony,  and  though  a person 
unskilled  in  Music  might  accidentally  bit  upon  a good 
mr  or  melody,  yet  it  is  from  a person  of  sound  judgment 
that  such  a production  is  to  be  expected  most  correctly. 

Ustiena  The  motion  from  one  note  to  another  in  the  same 
part  is  cither  6y  degrees  or  bp  skips ; thus,  if  the  interval 
of  a semitone  major,  or  a whole  tone  be  between  two 
notes,  the  motion  is  by  degree ; but  if  from  one  a third 
or  more  above  or  below  that  from  which  wc  set  out,  it  is 
by  skip. 

Motions  considered  between  two  parts,  are  of  three 
kinds ; the  first  is  obiujue  motion^  which  takes  place 
when  one  part  re|>eat8  or  holds  on  the  same  note,  whilst 
the  other  moves  up  or  down.  The  second  is  termed 
direct  or  similar  motiont  and  is  when  both  ports  move 
the  same  way,  be  it  upwards  or  downwards.  'Hie  third 
. is  culled  contrarp  motion,  and  is  that  wherein  one  part 
moves  downwards  whilst  the  other  moves  upwards. 

Ptaia  eauo-  Premising  this,  and  that  the  reader  has  well  fixed  in 

ttTpoaU  his  mind  llu)  component  parts  of  all  the  chords  and  in- 
tervals which  have  been  given  in  the  preceding  Part,  we 
proceed  to  os  concise  a view  as  possible  of  the  prin- 
ciples of  Composition.  The  tonic  or  key  note,  the  filUi, 
the  fourth,  and  the  octave,  in  all  keys,  as  well  major  as 
minor,  take  their  common  chords  as  their  accom|)«ni- 
meat,  the  dominant  or  fifih  of  the  minor  keys  ex- 
cepted, wbich  has  a major  sixth  for  iU  accompaniment. 
Tl^  ollrcr  consonant  notes  of  the  octave,  namely,  the 
third  and  sixth,  and  also  the  dissonant  notes  o(  the  key 


require  the  uncommon  chords  for  their  harmony,  namely, 
the  third,  sixth,  and  eighth,  except  the  sevenths  of  minor 
keys,  which  bear  the  fitlh  instead.  All  melodies  have 
the  perfect  chords  of  the  key  they  are  In  for  the  fiinda- 
menial  basses,  and  it  must  be  observed,  that  those 
melodies  are  most  agreeable  that  move  by  conjoint  de- 
grees after  them,  those  that  proceed  by  the  smallest 
skips.  Formerly,  excepting  the  leap  to  the  octave, 
none  greater  than  that  of  the  sixth  minor  was  allowed. 

The  leaps  of  the  false  relations,  (t*fz.  a tritonus  and  a 
false  fifth,  were  forbidden  altc^ther.  Those  melodies 
being  least  agreeable  that  go  most  by  leaps,  and  least  by 
degrees,  and  the  fundamental  bass  being  only  used, 
creating  many  leaps  in  its  melody,  to  remedy  the  defect 
other  notes  are  used  for  ba.s»es  whidi  have  obtained  the 
name  of  supposed  basses.  These  are  necessary  on 
many  oocaaion.s,  for,  inasmuch  as  they  do  not  change 
the  harmony,  they  make  the  melodics  susceptible  of 
great  variety ; for,  using  the  fundumenlal  and  supposed 
basses  as  occasion  may  require,  we  are  enabled  to  make 
the  parts  move  together  more  by  conjoint  degrees,  by 
which  the  melodies  will  sing  belter.  In  orrler  to  pre- 
vent prolixity,  we  ahull,  in  the  succeeding  rules,  use  the 
key  of  C as  an  example  of  a major  key,  as  we  shall  that 
of  A for  minor  keys. 

It  is  customary  for  every  composition  to  begin  with  U«ocral 
one  of  the  perfect  concorrls  of  its  key  note  or  tonk,  viz.  ndo. 
the  octave  or  the  fifth,  and  it  must  end  in  the  key  note 
with  Ms  common  chord  for  the  harmony;  it  should  not 
begin  or  end  with  a sixth,  though  it  occasionally  may  with 
a third. 

Two  perfect  concords  of  Uic  5omc  kind  must  not  fol- 
low each  other  immediately  as  two  unisons,  octaves,  or 
fifths,  or  fourths.  This  rule  does  not,  however,  obtain 
in  the  repetition  of  tlic  lamc  notes,  this,  in  effect,  being 
no  more  than  the  subdivision  of  a long  note. 

Two  or  more  parts  should  not  be  so  constructed  as 
to  move  by  leaps  together,  but  should  proceed  as  much 
as  possible  by  contrary  motion  and  single  degrees,  be- 
cause, by  this  mean.s,  there  will  be  less  danger  of  falling 
upon  consecutive  concords,  independent  of  the  melodies 
bring  thus  rendered  more  agreeable  and  belter  suited  to 
the  voice.  The  rules  for  the  succession  of  concords  will  be 
now  submitted  to  the  reader  under  (heir  different  classes, 
observing  always,  that  it  is  incorrect  to  go  by  similar 
motion  from  one  perfect  concord  to  another  of  any  kind. 

If  both  the  ports  move,  it  ts  better  to  proceed  from  Frontha 
the  uni><Hi  to  the  third  minor  than  to  (he  major ; to  the  tuuson, 
first  you  must  go  either  by  oblique  or  contrary  motion, 
to  the  latter  hy  oblique  or  similar  mution,  but  the  first  is 
preferable.  Thus, 
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From  the  unison  to  the  eixtb  minor  may  be  taken  bjr  omtiwy  awtion«  but  it  if  not  eouidcred  good  bj  tho 
other  motjoQSt  becanae  the  great  leap  from  it  to  the  aixth  major  ii  forbidden. 


Cooinry. 


OUiqiM. 


An  octave  should  be  avoided  after  the  unUoa  except  by  obiiqoe  motion,  ixiaaroiieh  ae  H ia,  io  tnUh,  the  anl^ 
dhrieion  oT  two  noieR. 

Major  and  minor  thirds,  thongh  imperfect  ooncords,  are  more  frequently  used  than  any  other.  Their  effeet, 
either  ascending  or  deaoending,  ie  agreeable.  Mi^  thirds  are  cheerful  in  aeceiMling,  and  eoulrary  in  descent, 
in  the  minor  a contrary  effect  is  perceptible.  In  dirtsions  by  tupporUion^  that  ia,  Uie  use  of  two  aucoeasive  nolea 
of  equal  lime,  one  of  which,  being  a discord.  Muppota  the  other  a concord,  thirds  may  follow  each  otlter  to  any 
extent,  but  two  minor  follow  en^  other  better  than  two  major  thirds.  Commencing  with  the  third  major  ia 
best  ill  ascending,  and  the  converse  in  descendiag,  changing  the  quality  allemately.  From  a third  we  may  go 
to  any  concord,  and  from  any  other  concord  to  a third,  but  in  going  from  the  third  to  a perfect  concord,  it  ia 
adviaable,  if  possible,  to  go  to  the  nesresL  When  the  composition  coonsUof  many  parts,  thir^  or  their  replicates, 
are  moat  efficient  in  parts  remote  from  the  base.  From  the  third  minor  to  tba  uaison  the  better  mode  ia  by  obUqua 
motion,  or  by  contrary  motioa.  Thus, 


From  the  major  third  to  the  unison  is  allowed  by  oblique  motion,  though  better  by  similar  motion,  one  part 
ascending  a single  degree.  And,  in  proceeding  from  a third  to  a fifth  by  contrary  motion,  it  is  belter  to  go  from 
the  third  minor  because  the  danger  of  falling  on  the  tritonus  is  avoided. 
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From  th»  nvnor  third  to  the  fifth  it  better  by  contrar)-  motion,  thou^  tleo  good  by  similar  motioa,  if  one  par^  Miaie. 
' move  a degree.  Thus, 
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Contrary.  SiotiUr. 

From  the  major  third  to  the  fifth,  the  progression 
is  better  by  simitar  descending  motion  one  aS  the  parts 
moving  a single  degree,  it  ia  also  good  by  oblique  nmtion. 
Thus, 


minor  an  octa^’e  is  scarcely  allowed,  and  when  used 
should  only  lake  place  by  contrary  motion. 
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Siaiilv.  OMique. 

From  the  major  third  to  the  minor  sixth,  and  from 
the  third  minor  to  the  sixth  major,  it  ia  better  to  go 
either  by  contrary  or  similar  motion.  In  oblique  mo- 
tion the  tiiirds  and  sixths  must  be  either  both  minor  or 
both  major.  Thus, 


C-ootrsiy. 


Afier  the  unison  or  octave  the  fifth  is  the  most  perfect  From  fifths, 
of  the  concfwds.  It  is  best  in  parts  nearest  Uie  basa. 

We  may  proceed  from  it  by  oblique  motion  to  any  other 
concord. 

From  the  fifth  tn  the  unison  by  oblique  motion  is 
good,  as  alito  by  contrary  motion,  one  part  moving  a 
single  degree,  but  by  sisiilar  motion  it  is  bad. 


Cwitnry. 


and  thus, 
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From  the  fifth  by  any  of  the  motions  you  may  prcK 
ceed  to  either  third,  but  by  oblique  motion  it  Is  l^st. 
The  next  preferable  mode  of  going  to  the  third  minor  is 
by  conlrery  motion,  and  to  the  third  major  by  siaular 
motion,  hith  of  them  by  siagle  degrees.  Thna, 


and  thus. 
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An  octave  after  a third  major  is  good  by  oblique 
motion,  as  also  by  contrary  motion,  and  H h Iwtter 
when  one  [Met  moves  a single  degree.  After  the  third 
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From  the  AAh  to  either  of  the  sixths  it  is  belter  to  proceed  by  oblique  motion,  though  it  is  allowable  by 
similar  motion  if  one  of  the  parts  moves  a single  degree.  It  is  also  allowable  ascending,  but  not  in  descending,  to 
leap  from  the  fifth  to  the  sixth  minor,  though  not  to  tlic  major. 


An  octave  aAer  the  AAh  in  leap  by  similar  motion  is  to  be  avoided.  Dy  oblique  and  contrary  motion  it  is 
good,  and  if  one  of  the  parts  move  a single  degree  it  is  allowable  by  similar  motion. 


From  ma}or  naturally  mni'es  to  the  octave.  The  sixth  minor  to  the  AAh.  From  tlie  sixth  minor  we  may 

sixths*  go  to  the  unison  but  not  from  the  sixth  major.  It  U best  by  contrary  motion,  by  oblique  motion  it  is  not  allowed. 
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From  the  sixth  minor  to  the  fifth  bj  simiUr  motion  is  had,  it  is  best  by  obHque  motion. 


It  is  only  in  oblique  motion  that  the  progression  from  the  sixth  major  to  the  fifth  is  allowed,  and  then  the  parts 
must  afterwards  meet  in  a third,  and  tlie  major  is  preferable. 
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Sixths  to  any  extent  may  follow  each  other,  and  by  any  motion,  but  belter  descending  than  ascervding.  In 
descending  begin  with  the  minor  and  in  msoending  with  the  major,  in  each  case  changing  them  alternately.  Two 
major  stxihs  follow  belter  than  two  minor  when  one  part  diTH^  upon  the  other,  also  when  the  parts  move  by 
single  degrees,  but  they  are  not  desirable  by  leaps.  In  quick  divisions  they  may  be  used  at  pleasure  if  the 
parts  move  by  single  degrees. 

Example  of  sixths : 
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FVom  a aixth  minor  to  the  octave  is  to  be 
ution.  but  It  is  nreferablc  bv  eonlrarv  moti 
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Of  the  concords,  that  of  the  octave  is  the  roost  perf^t ; by  oblique  motion  we  may  proceed  from 
other  concord,  except  the  third  minor,  but  by  the  other  motions  we  may  go  from  it  to  the  third  minor. 
The  unison  afier  an  octave  » aJlow«^  by  oblique  motion  only. 
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M»e.  From  an  ocUve  to  a third  minor  is  preferable  by  contrary  motion  and  a single  degree,  allowable  in  similar  Mmm. 


FVom  an  octave  to  a major  third  is  allowed  by  all  the  three  motions,  one  part  must,  however,  move  by  a tingle 
degree  in  aimilar  and  contrary  rotitioa. 


From  an  octave  to  a fifth  is  a good  pit^^sion  in  oblique  motion,  and  is  |>emiitte(l  :n  contrary  aiai  similar 
motion,  one  part  moving  a eingle  degree,  but  in  similar  motion  H is  furbiddeii  if  both  ports  move  by  leaps. 


A aiath  minor  sAer  the  octave  may  be  taken  by  any  of  the  motions,  but  the  aiitb  migor  after  an  octave  ia  bad 
in  suniltf  motion. 


keys.  ^ conventent,  and  equally  answer  the  porpose,  to  use  the  key  of  C ns  an  example  fbr  major  keys  in  the 

fidlowing  pages  as  we  shall  hereafter  that  of  A as  an  example  of  minor  keys. 

The  perfect  concords  of  the  key  are  the  fundamental  basses,  and  require  their  common  chords  for  their  harmony. 


If  the  third,  sixth,  and  seventh  of  the  key  are  used  as  basses  with  uncommon  chorda  on  them,  that  is,  their 
third,  sixth,  and  eighth,  they  are  supposed  Imses.  Hence  it  is  to  be  observed,  that  every  bass  note  which  has  a 
sixth  U))on  it  is  a supposed  bass. 

The  key  note,  its  fifth  and  fourth  being  the  fundamental  bosses  of  the  key,  have  major  thirds  for  their  supposed 
basses,  that  is.  their  (hints  may  be  us^  as  basses.  It  is  ouly  the  fifth  of  the  key  that  has  two  supposed  bas.ses, 
inasmuch  as,  besides  its  third,  it  may  also  have  its  fifth  for  its  other  supposed  boss. 
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It  ia  riglit  t«  observe  here  that  the  snppoeed  barwva  do  nut  change  Uie  IrarninnieA  of  their  pritwipulK,  hvuce  the  * 
■upponed  harmony  of  the  third  of  the  key  is  in  effhet  Ixirrowed  from  the  fundamenlal  harmony  of  t!ie  key  note ; that 
of  the  aiath  of  the  key  U borrowed  from  the  harmony  of  its  principal,  namely,  the  fourth  of  the  key ; and  tlie  snp^MKed 
harmony  of  the  sevenlb  of  the  key  is  taken  from  harmony  of  the  hllh  of  the  key  ; as  also  thjit  of  the  ninth,  of 
which  it  is  the  second  supposed  baas,  and  must  consequently  ha%e  its  flat  third,  fourth,  and  shaqi  sixth  for  its 
accompaniments,  its  third  beitig  the  seventh  to  the  fifth  of  the  key,  its  fourth  the  octave  of  that  fifth,  and  its 
sharp  sixth  being  the  third  to  that  fifth,  which  is  the  fundamental  ftass,  to  which  the  ninth,  as  fifth  to  it,  serves  for 
a supposed  bass.  In  the  fullowing  ciainple,  where  the  bass  is  supposed,  it  is  inaiked  with  an  S. 


In  the  accompaniment,  or  making  parts  on  the  third  and  sixth  of  the  key,  when  they  are  supposed  basses,  three 
methods  may  be  adopted.  The  first  and  best  is,  doubling  the  sixth  to  the  supposed  bass ; the  next  prefcraf)le  is 
that  of  doubling  the  third  to  it ; the  last  and  worst  way  is  doubling  the  octave. 


lo  tlte  accompaniment  upon  the  sev’entb  and  ninth  of  tlie  key,  that  is  making  parts  on  them  when  the  basses  are 
Buppused,  only  two  methods  are  used.  For  ibe  sevcnih  Uie  Iml  way  is  to  double  the  sbxth;  the  other  way  is  to 
double  the  third  to  the  bass.  For  the  ninlli  the  preferable  method  is  to  double  the  thiril,  the  other  way  being  to 
take  the  octave  to  that  bass. 


Thus  far  on  the  fundamenlal  and  supposed  basses  of  the  perfect  concords  of  the  key.  There  is,  however, 
aaother  way  of  modulating  which  produces  gnat  varieiy.  We  are  still  speaking  of  the  key  of  C,  and  in  strietnesa 

5 a S 


Digitized  by  Google 


73G 


MUSIC. 


Mmot 

keys. 


this  way  only  leaves  us  in  suspense  as  to  the  key  we  are  in,  and  we  may  be  laid  to  continue  in  the  above  key  be- 
* cause  we  avoid  what  would  be  directly  contrary  to  modulating  in  it,  as  well  as  doing  that  which  would  decide  our 
being  in  another  key.  as  will  be  more  dlslinctly  explained  when  we  treat  of  modulating  from  one  key  to  another. 
The  way  to  which  we  above  allude  consists  in  taking  the  imperfect  concords  of  the  key  as  fundaniental  basses,  by 
making  ibeir  AAhs  instead  of  their  alxlhs  accompaniments  to  tliem.  Foe  this  is  the  characteristic  which  dis- 
tinguishes fundamental  from  supposed  basses.  Tlie  harmony  of  the  first  being  its  third.  6i\h.  and  eighth,  of  the 
latter  the  third,  aixlh,  and  eighth  ; the  former  being  named  the  Common,  the  latter  the  f/iicommon  CAord.  The 
imperfect  concords  of  the  key  may  also  have  their  supposed  basses,  borrowing  their  harmonies  from  them  as  prin- 
cipals; as  the  supposed  basses  of  the  perfect  concords  did  from  their  fundamental  basses,  the  supposed  bofsen 
differing  from  the  oUiera,  inasmuch  as  the  supposed  basses  of  the  perfect  concords  are  sharp  thirds  above  them, 
and  those  of  the  imperfect  concords  are  only  flat  thirds  above  them. 


In  the  above  examples  U will  be  perceived,  that  they  keep  in  the  natural  notes  of  the  key ; thus  the  supposed 
to  E,  the  third  of  the  key,  will  be  G,  the  AAh  of  the  key  ; atui  the  supposed  bass  to  A,  (he  sixth  of  the  key,  will  be 
C,  the  octave  of  the  key.  Now  if  these  supposed  bas^  had  been  sharp  thirds  to  their  fundamental  basses,  we 
should  have  no  doubt  as  to  (he  kev  we  are  in ; fur  having  G g instead  of  G f|.  we  must  have  gtme  from  it  into  the 
key  of  A ; and  having  C S instead  of  C we  must  have  proceeded  to  tlie  key  of  D. 

Hence  it  is  apparent  that  by  the  intermixture  of  fundamental  ami  supposed  basses,  of  the  perfect  and  imperfect 
concords  of  the  key,  we  may  have  a great  variety  as  well  in  the  melody  as  in  the  harmony  of  the  key  used. 


TrrtI*. 

:oco“ 
— 1 — f- 

Fai4«m«iUl 

a 

6 5 

R 

6 

a 

7+ 

R 

8 

Bued. 

FudBMtel 

-|-4 

8 5 

8 3 

■ i-T  L 

8 

\ — ^ 

U L. 

— 

— t 

<£>- 

i!±il 

1 ^ 

±=\ — 4± 

a 

■ 

8 

■I— 

R 

R 

8 

l-U  ..1 

1 o 1 J J.II- 

-rJ — -Gf — 

The  major  keys  have  been  treated  of  with  the  key  of  C,  as  an  example  by  which  (he  reader  is  unembarrassed 
with  sharp  or  flat  signatures ; for  the  same  reason  we  choose  the  key  of  A as  au  example  for  minor  keys. 

The  perfect  concords  of  this  key,  os  those  of  major  keys,  viz,  the  unison,  fourth,  flflh,  and  octave,  require  (heir 
common  chords  for  their  harmony;  with  this  diflerence,  that  in  it  the  key  note  and  the  fourth  only  have  their 
thirds  flaL  The  flfUi  of  (he  key  retains  the  sharp  third,  although  naturally  IcA  flat  in  the  diatonic  scale  of  this 
key ; for  if  it  were  leA  flat  the  key  would  not  be  decided  as  that  of  A.  Hence  ia  this,  aa  in  all  other  keys,  the 
third  of  the  fifth  of  the  key  U always  major. 
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MiVf,  must  be  sharpened  if  we  decide  the  key  of  A:  and  here  we  will  observe,  that  no  accidentally  sharpened  note  Mu«e 


If  the  imperfect  concords  and  the  discords  of  the  key  are  used  as  basses,  with  the  uncommon  chorda  for  their 
accompaniments,  those  basses  are  supposed  basaea  in  all  keys  minor  as  well  as  major;  but  the  aeventh  of  the  key 
of  E in  the  diatonic  scale,  it  accompanied  by  a fifth  instead  of  a sixth.  As  the  supposed  baases  lake  their  harmonies 
from  those  of  the  fundamental  which  they  rcprcsctit,  the  third  hi  a minor  key  consequently  borrows  its  harmony 
from  that  of  the  key  note.  The  sixth  from  that  of  the  fourth  of  the  key.  The  seventh  being  in  lieu  of  the  fifth 
of  the  key,  takes  its  harmony  from  that  of  the  fifth  ; and  Uie  ninth  in  flat  os  well  aa  sharp  keys  is  a supposed 
bass  to  the  fifth  of  the  key,  except  as  above  in  E,  where  the  ninth  being  only  a semitone  major  above  the  octave 
cannot  be  a supposed  bass  to  the  fifth  of  that  key,  being  but  its  defective  fifth. 

The  diflerence  between  the  supposed  basses  of  the  perfect  concords  of  minor  and  major  keys,  is,  that  in  the  latter 
the  thirds  are  sharp  above  their  fundamental  basses,  witcreas  in  the  former  the  third  and  sixth  of  the  key  are 
supposed  basses,  a flat  third  above  their  fundamentals;  but  the  seventh  of  the  mitutr  key  is  a supposed  baas,  a 
aharp  third  above  its  fundamental  bass,  inasmuch  as  in  the  key  of  A,  the  G must  lie  sharjHuied  to  ilecide  the  key. 

The  ninth  of  a minor  aa  well  as  a major  key  of  a supposed  bass,  must  have  its  flat  third,  fourth,  and  sharp 
sixth  as  its  accompaniment;  tlie  sixth  being  shar^),  Itccause,  as  aliove  mentioned,  the  G must  Ik*  sh»r|)ene<l  to 
decide  the  key  of  A.  Hence  the  (hinl,  fourth,  and  sixth  of  the  ninUi  of  a minor  key  being  the  same  as  in  a major 
key.  tlie  explanation  need  not  be  repeated.  The  same  rules  also  apply  to  accompaniments  upon  the  third,  sixth, 
seventh,  and  ninth  when  they  become  supposed  basses,  merely  observing,  that  if  any  notes  are  accidentally  sharp- 
ened, such  must  not  be  doubled  in  the  parts. 

The  rules  ftir  making  the  imperfect  concords  of  the  key  fundamental  basses  in  major  keys,  by  putting  their 
ccmiinon  chords  for  their  harmonies,  and  of  having,  in  their  turn,  sets  of  supposed  bosses,  may  also  be  used  in 
a minor  key,  with  this  caution,  that  whereas  in  a major  key  the  supposed  basses  of  the  imperfect  concords  of  tbe 
key  are  flat  thirds  above  their  fundamentals,  so  in  the  suppoaeil  basses  of  the  imperfect  concords  of  a flat  key  the 
thirtlsare  sharp  above  their  fundamentals. 

The  same  attention  should  be  pakl  to  the  melodies  going  by  degrees  and  leaps,  and  the  mixture  of  fundamentals 


The  following  rule  is  a general  one  fix  keeping  in  any  key ; it  is,  however,  included  in  what  has  been  given  in 
Ibe  preceding  pages,  of  which  it  may  be  considered  a summary.  It  is,  that  the  second  of  the  key  must  always 
have  a sharp  sixth,  the  fourth  of  the  key  always  have  a third  similar  tc  ^iiat  of  the  key  note,  that  (in  E excepted) 
the  flflh  of  the  key  a sharp  third,  and  the  seventh  of  the  key  a flat  sixth,  (except  in  E.) 

DcMcanl,  which  is  the  art  of  composing  in  several  parts,  is  threefold.  Vtain,  which  is  ll»e  groundwork  and  nneant, «. 
foundation  of  all  Musical  compositions,  consists  entirely  in  the  proper  placing  of  several  cemeurds  as  acroinpani- 
meats  to  every  note  of  the  key  we  are  in.  The  Italians  call  it  canlo  fermo  ; in  English  it  is  known  by  the  name  poiat.*** 
of  plain  or  simple  counterpoint,  as  being  an  arrangement  of  note  against  note  in  concords  only.  The  preceding 
portion  of  this  Part  has  bwn  devoted  to  this  section  of  the  subject  DouUt  dacani  is  that  in  which  the  parts  are  * 
so  contrived  that  the  treble  or  any  high  part  may  be  made  tbe  bass,  and  the  contrary  ; this  will  incidentally  be 
noticed  in  speaking  of  fi^rate  or  Jlorid  deMcani,  which  consists  in  a mixture  of  concords  and  dlsctMds  following 
each  other,  and  may  be  termed  the  ornamental  and  rhetorical  part  of  Music,  as  it  induces  all  the  varieties  ^ 
points,  syncopes,  diversities  of  measures,  and  all  that  is  capable  of  adorning  a composition.  By  the  Italians  it  is 
called  canto  figuralo.  Preparatory  to  entering  upon  this  it  will  be  necessary  to  consider  tbe  method  of  preparing 
and  resolving  discords. 

It  has  already  been  stated  that  seconds  and  sevenths  are  the  natural  discorda  ; before,  however,  showing  how  they  PieiAniiui 
are  to  be  used,  we  will  observe  that  they  may  be  prepared  and  resolved  cither  in  the  upper  part  or  in  the  baas, 
the  iotenal  being  reckoned  cither  aa  ascending  from  tbe  baas  to  the  treble,  or  aa  descending  from  the  upper  part 
to  the  b«ss,  aa  the  discoid  may  chance  to  be  employed.  * 

In  harmony,  discords  are  considered  as  so  made  by  the  note  next  immediately  above  them  being  struck  with 
them.  Thus  the  second  and  seventh,  as  also  any  other  note,  as  a third,  fourth,  fifth,  sixth,  or  nn  eighth,  may  be 
made  a discord.  Thrretore  a discord  is  in  harmony  the  lowest  of  two  adjoining  notes  that  sound  together. 
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Hence  in  the  cmc  of  the  second,  which  it  not  rrsltr  the  discoid  thoof^h  so  caHed,  it  w the  nuisow  eC  the  bottoot 
which  is  the  discord,  being  so  made  by  the  second;  niid  it  might  fnirly  be  said  that  the  rule  is  vague  in  lanwe 
which  declares  that  the  second  must  be  prepared  and  resolved  in  the  boss.  Practice.  Iiowever.  having  ao  esta- 
blished the  terms,  we  leave  them  as  we  find  them  to  avoid  intricacy. 

Id  practice,  although  there  be  only  two  natural  dtacords,  three  discords  are  reckoned,  namely,  the  second.  th« 
ninth,  and  the  seventh.  The  niulh  U,  indeed,  only  a rrpiicate  of  the  second  if  simply  coiuMderad.  yet  being 
diflerenlly  used  it  is  difirrently  treated  ; inasmuch  as  the  ninth  lieing  inatle  a discord  by  the  third,  iu  nrirmary 
accomoaniment,  it  it  always  prepared  and  resolved  in  the  up|>er  part,  whereas  the  second  is  universally  prepared 
aod  resolveil  id  the  base;  besides  which  it  may  be  used  in  two  |iari».  wlik-h  is  not  allowable  with  the  ninth. 

It  U moat  common  to  prepare  and  resolve  ihe  seventh  iu  the  upper  pert,  but  it  is  neverthelcsa  soiuelimes  pre> 
pared  and  resolved  in  the  bass,  on  which  account  perhu|Ts,  it  has  had  two  <}idVrenl  names  to  distinguish  ft ; but 
practice  has  not  enL-ouraged  llie  distinction,  because  the  seventh  prepare<l  and  rcM»lvcii  in  the  bass  is  in  fact  nolbmg 
but  the  second  ; because  (his  seventh  in  the  ba.ss  is  made  a discord  by  the  second  or  iU  replicate,  or  the  note  next 
above  it,  as  it  is  also  its  necessary  accompaniment ; whereas  the  seventh  in  the  upper  part  is  really  what  It  is 
called,  being  made  a discord  by  the  bass,  the  octave  (below)  to  the  note  which  makes  such  seventh  a discord,  and 
which  b represented  by  the  octave  Itelow. 

When  a note  Is  treate<l  tut  a disconl  it  muHt  be  prepared  in  tbs  unaccented  part  of  a bar,  by  being  there  struck 
as  a concord  ; in  the  following  accented  part  of  tlte  bar,  the  same  note  holding  on,  is  mode  a discord  by  souiuling 
with  it  the  note  next  above  it  or  its  rqilicale ; and  in  the  next  following  unaccented  part  of  the  bar.  the  discord  is 
resolved  by  descending  a single  degree,  either  of  a whole  tone  or  semitone  major  to  a concord.  Where  there  are, 
in  common  time,  two  equal  notes  in  a bar,  the  first  is  accented  and  the  second  unaccented;  but  as  we  have 
already  explained  accent,  we  refer  our  reader  hack  to  what  has  been  said  under  that  head,  merely  subjoining  here 
an  illustration  of  the  rule  just  above  menlione<l. 


There  are  taro  sorts  of  aecunda,  inajur  ami  unntw ; Uie  funner  cuosisU  of  a whole  tuoe,  while  the  latter  contains  a 
aemitone  major.  Roth  of  them  are  prepared  in  the  bass  or  lower  pari  The  major  second  may  be  prepared  by 
any  of  the  corkcords,  and  resolved  tu  any  but  the  eighlii ; it  must  cooaequeally  fall  to  the  resolution,  that  is  the 
lowest  note  of  the  two  sounds,  or  discord  must. 


order  to  resolve  the  false  fifth.  In  three  parts,  the  accompaiitmcnt  to  this  second  is  sometimes  the  fourth  and 
sometimes  the  fifth. 
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If  (he  fbuTth  be  t&ben  with  the  second,  and  the  two  upper  parts  keep  on  the  notes  they  preriously  had,  (he 
baas  descending  one  dcj]7ee  for  the  resolution,  (be  eecoml  thus  becomes  a third,  and  the  fourth  will  become  a 
perfect  or  a fulse  flfth,  the  last  being  preferable.  When,  however,  the  fourth  instead  of  holding  on  rises  one  degree 
it  becomes  a siiUi. 
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If  Ibe  fifth  is  taken  with  the  second,  and  the  two  upper  parts  bold  on  the  same  notes,  the  basA  descending  one 
degree  for  the  resolution,  Uic  second  thereby  comes  to  be  a third,  and  the  fifth  a sixth.  In  fimr  parts,  this  secornl 
ia  accompanied  by  the  fourth  and  sixth.  Tl)c  filth  may  also  be  used  instead  of  the  fourth  and  sixth. 


When  the  fourth  and  sixth  are  taken  with  the  second,  if  the  boss  descend  one  degree  io  the  resolution,  the 
fourth  rises  one  d^ree  and  so  becomes  a sixth,  atnl  the  sixth  descends  one  degree  aini  thus  continues  to  be  a 
sixth;  itt  using  this  roetliod  the  sixth  is  donUled,  which  is  the  best  way. 


— C3 C57— 

4 6 

— e>^ — 

t 

8 8 

—z}kll-^== 

8 3 

kJ 

•o- 

-u e>- 

V 8 8 

— ± 

-o*  . 

-p^ 

V 8 6 

•o. 

— P 

Digitized  by  Google 


740 


MUSI  C. 


There  Is  another  wmy  by  which,  at  the  time  of  the  resolution,  the  second  keeping  on  becomes  a third,  and  the  u.-y 
fourth  dropping  a third  also  becomes  a third.  The  aiuh  falls  erne  degree  and  continues  a sixth ; by  which  »•  — 
method  tiie  thiid  b doubled. 


If,  at  the  time  of  the  resolution,  the  second  bv  keeping  on  becomes  a third,  and  the  fourth  keeping  on  becomes 
a fiflb,  the  sixth  by  rising  a fourth,  or  falling  a fiflh,  makes  the  third  again  double. 


The  last  and  least  harmonious  way  is,  when  the  fourth  rising  one  degree  becomes  a sixth,  the  sixth  riung  one 
degree  becomes  an  eighth,  and  the  secuod  by  keeping  on  becomes  a third  on  the  resolution. 


If  the  6Ah  is  taken  with  the  major  second,  instead  of  the  fourth  and  sixth  for  completing  the  fourth  part,  the 
fifth  or  the  second  must  be  doubled.  It  i«  prefvrHhl**  ut  dmihle  the  former 
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The  minor  second,  which  the  reader  will  recollect  » but  a semitooe  major  above  the  unison  or  bass,  has  the 
same  preparation  as  the  major  second,  except  in  the  fifth,  in  which  it  must  not  be  prepared.  And  it  is  necessary 
to  obeerve  that  the  best  resolution  of  it  is  into  a third. 


When  the  minor  second  is  employed  in  three  parts,  it  must  be  accompanied  with  the  fonrth  and  never  with  the 
fifih.  There  are  three  ways  of  using  U.  FirsL  The  fourth  with  the  minor  second,  in  which  case  the  upper  parts 
hold  on.  whilst  the  lower  or  baas  descends  lo  resolve  it ; thus  the  second  becomes  a third  and  the  fourth  becomes 
a fifth,  then  the  two  upper  parts  both  fall  one  degree  and  the  bess  rises  one  degree,  and  the  whole  may  serve  as  a 
final  cadence. 


Second,  The  preparing  note  is  accompanied  by  the  sixth  and  eighth.  The  eighth  rises  to  the  ninth  where  it 
stays  till  the  resolution  n over ; the  sixth  fidling  a third  thus  becomes  a fourth,  accompanying  the  second,  which 
fbnrth,  on  the  resolution,  rises  one  degree,  thus  becoming  a sixth ; this  aflerwards  rising  one  degree  more,  the 
other  upper  part  falling  one  degree,  and  the  bass  contempcwaneously  rising  a fifth,  the  upper  parts  will  then 
become  a third  and  fifth  to  that  Ihis  arrangement  serves  ss  a middle  c^eoce. 

VOL.  V*  5 c 
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Thin).  The  preparing  note  is  accompanied  by  the  third  and  sixth.  The  part  to  which  the  third  appears  it  to 
riae  one  degree  and  become  a fourth  ; that  part  carrying  the  aixlh  is  to  rise  a fourth,  thus  becoming  a second, 
which  holding  on  is  a third  on  the  resolulioa ; whilst  the  fourth  rises  one  degree  becoming  a sixth,  this  sixth  after* 
wards  rising  one  degree  more,  (he  other  upper  part  and  the  bass  each  falling  one  degree,  the  upper  become  a 
third  and  eighth  to  that  bass. 


Weak. 


When  four  parts  are  employed,  the  sixth  and  fourth  are  taken  with  this  second.  As  in  the  following  example. 
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ll  h«s  alremd;  been  slated  that  ihe  discord  of  the  ninth  is  not  so  called  merely  because  it  is  the  replicate  of  the  Hosie. 

’ secunil,  and  that  the  distinguishing  character  between  these  discords  in  harmony,  does  not  arise  from  the  distance 
between  the  two  notes  in  the  several  parts,  inasmuch  as  the  interval,  if  a real  second  or  a real  ninth,  bears  the'^’*hitlL 
name  of  the  second  if  i>re|>ared  and  resolved  in  the  bass,  but  invariably  of  a ninth  if  prepared  and  resolved  in  any 
of  the  upper  parts.  Like  the  second,  the  ninth  is  of  two  sorts,  major  and  minor;  but  each  is  prepared  and 
resolved  in  an  upper  part ; and  to  use  them  at  all  there  muHt  be  at  least  three  parts,  because  of  their  requiring 
the  accompaniment  of  the  third  or  its  replicate,  by  which  they  are  made  discords. 

The  major  ninth  is  prepared  by  a third,  by  a fifth,  atni  occasionally  by  a sixth,  never  by  an  eighth.  Its  resolu- 
tion is  by  a thinl,  a sixth,  or  an  eighth,  from  each  of  the  concords  in  which  It  is  prepared.  In  most  of  the  follow- 
ing rules  we  shall  not  give  an  example  In  each  lime,  but  alternately ; from  those  that  have  already  been  given  the 
reader  will  have  become  acquainted  with  llie  accented  and  unaccented  parts  of  the  bam  which  are  necessary  to  be 
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Independently  of  the  ubovc  rcs»{uUun!i  of  the  ninth,  it  may  be  reaoUed  by  the  fif\h,  if  the  b«M  riw  a fourtli  or 
fall  a fidh  when  the  upper  purt  falls  one  decree  for  its  resolution.  It  must  be  accompanied  at  the  tesululion  by  an 
eighth  if  the  piece  be  in  four  jMrls. 


The  minor  ninth  is  prepared  in  the  third  only  and  resolveci  in  the  eighth,  if  the  baai  hold  on  till  the  reaolutioa 
is  made ; but  it  is  resolved  in  the  third  if  the  basa  descend  a third  on  the  resolution.  These  resolutiona,  however, 
must  be  followed  by  something  further,  as  will  be  seen  by  the  examples. 


^hen  the  Musk  is  of  four  parts,  the  sixth,  and  sometimes  the  fifth,  accompany  it ; of  the  two  the  former  is 
B>oat  agreeable  if  the  baaa  keep  on  at  the  resolution ; but  either  of  them  may  be  o^  if  the  bass  descend  a third 
*1  Ihe  resolutioo* 
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The  ninth  may  have  other  dtsoords  mixed  with  it  For  example,  it  may  be  mixed  with  the  iburili,  and  in  that 
case  the  Tourth  muat  be  also  prepared  and  resolved  as  a discord.  The  ninth  may  be  also  mixed  with  the  seventh, 
which  must  also  be  separately  prepared  and  resolved.  It  is  to  be  held  in  mind,  that  when  the  fourth  and  ninth 
are  mixed  the  (iAb  must  be  in  the  fourth  part,  and  when  the  seventh  and  ninlli  are  mixed  the  third  must  be  in 
the  fourth  part 


The  other  natural  discord  is  the  seventh.  Which  is  also  of  two  sorts,  the  major,  which  contains  one  semitone  The 
major  less  than  the  octave,  and  the  minor,  which  is  one  whole  tone  leas  thsn  the  octave.  These  sevenths  are  **''*’^'* 
both  prepared  and  resolved  in  the  treble  as  well  as  in  the  bass,  most  generally,  howev*er,  in  the  upper  part.  They 
will  be  here  classed  under  those  two  heads. 

The  preparation  of  a major  seventh,  is  a third,  a Aflh,  a sixth,  or  an  eighth.  Its  resolution  in  a third,  a Pr«ptre>t 
sixth,  and  a 8Ah,  from  the  concords  in  which  it  la  prepared,  as  under. 


a 

sod  rr> 
solved  ta 
tbs  tirbls. 


We  may  here  remark,  (hat  the  sharp  seventh  must  have  the  major  third  on  its  resolution,  otherwise  the  bass 
would  rise  a tritonus  or  descend  a semidiapente,  which  are  unallowable  skipa.  For  example,  when  the  seventh  is 
between  F and  £,  it  is  resolved  into  a third  major  to  avoid  the  tritonus.  This  seventh  is  resolved  into  a sixth 
major,  the  baas  bolding  on.  It  may  be  resolved  into  a sixth  minor,  If  (he  bass  rise  a semitone  minor  at  the 
rcs^utioD* 

The  minor  seventh  is  prepared  in  a way  similar  to  (hat  of  the  major  seventh,  but  it  can  only  have  its  resolution 
in  a third  or  a fifth.  The  third  into  which  it  is  resolved  may  he  either  major  or  minor,  as  the  discord  respectively 
descends  a semitone  major  or  a whole  tone.  If  on  its  resolution  into  a ftfih,  the  upper  part  descends  and  the 
bass  rises,  each  a whole  tone,  the  fifih  will  then  be  a defective  ooe,  and  in  this  case  (he  treble  afierwards  descends 
one  more  degree,  and  tha  bass  roust  ascend  another  to  resolve  the  semidiaoenle. 
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In  three  parts  both  the  sevenths  require  that  a third  sbtaild  be  taken  with  them. 


Wlien  four  parts  are  tired,  both  the  seventh  major  as  well  as  minor  must  have  the  accompaniment  of  the  third 
and  hAh.  If  the  fifth  does  not  come  in,  the  preferable  way  is  to  double  the  note  to  which  it  is  a seventh,  and  not 
to  double  the  third. 
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The  seventh  minor  mcy  also,  in  three  or  in  four  ports,  be  prepared  in  a fourth,  and  finish,  for  variety’s  sake,  in 
the  third,  instead  of  dositig  in  the  eighth  with  the  part  that  had  the  seventh,  but  the  third  pan  must  end  with 
the  fifth.  All  these  modes  of  using  sevenths  will  answer  for  cadences. 
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Sevenths,  whose  preparation  and  resolution  are  in  the  bass  or  lower  part,  must  not  be  practised  in  less  than  Prepared 
three  parts,  tnaamuch  as  they  must  have  the  aocompaniment  of  the  aecond  or  ita  replicate,  which,  it  has  already  «ad  re> 
been  observed,  ia  the  note  which  makes  tlicm  discords.  These  sevenths  are  reckoned  from  the  upper  sound  down- 
wards  to  the  lower,  and  are  of  two  sorts,  major,  that  is  a semitone  major,  and  minor,  being  a whole  tone  less 
the  octave,  counting  downwards  from  the  lowest  of  the  two  adjoining  notes  in  the  upper  ports. 

The  minor  seventh  is  prepared  in  the  third  minor,  the  fiAh,  and  in  either  of  the  siatbs,  never  in  the  eighth,  in 
order  that  two  oooaeeuthre  octaves  may  be  avoided,  beimuae  H can  only  be  resolved  in  the  eighth.  If  it  be  prepared 
in  the  siath  minor,  the  baas  must  be  in  E or  A.  If  in  the  eiath  major,  the  bam  must  ba  D or  O,  if  it  it  the 
Intention  to  keep  ia  the  natural  scale. 
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The  seventh  major  is  prepared  in  the  third  major,  in  both  the  sixtiut,  rarely  in  the  never  in  the  eighth.  Its 
best  resolution  b in  the  eighth,  which  must  be  accompanied  by  a sixth.  It  may  aUo  have  its  resolution  in  a sixth, 
which  must  have  the  accompaniment  of  a third.  Wh<>n  the  seventh  msjor  is  prepared  in  the  sixth  rosjor,  the 
bass,  if  we  intend  keeping  in  the  nslurul  scale,  must  he  I)  or  R. 


In  four  parts,  it  is  necessary  that  cither  of  the  sevenths  (prepared  and  resolved  in  the  bass)  should  have  the 
accompanitnenis  of  a seventh  and  a fourth. 


Dimiiushtd  We  have  now  said  as  much  as  we  think  necessary  in  a Treatise  of  this  nslure,  relating  to  the  seventh  when  pre- 
OT  pared  and  resolved  in  the  ban.  It  may,  however,  be  well  to  add,  that  besides  these  sevenths  there  is  still  another 

MTtnth.  iq  ancient  Musk,  was  confined  in  its  use  to  instrumental  Music  chiefly.  It  is  called  the  diminished  or 

extreme  flat  sevcnlh.  It  ia  created  when  the  natural  flat  seventh,  prepared  and  resolved  in  the  treble,  is  made 
still  flatter  by  sharpening  accidentally  the  note  in  the  bass.  The  interval  is  such  as  that  between  O fl  and  F 
nr  between  C $ and  B k,  &c.«  G and  C being  sharpened  in  the  bass. 

If  we  use  the  diminished  seventh  as  a discord,  its  preparation  and  resolution  must  be  in  an  upper  parL  It  is 
best  prepared  in  a sixth;  into  which  concord  it  ia  again  resolved  by  removing  the  accidental  sharp  in  the  bass  on 
the  resolution.  The  best  resolution  is  into  a major  sixth,  by  the  upper  part  descending  only  a semiUnc  major  ; 
but  it  may  also  be  resolved  into  a sixth  minor,  If  the  treble  descend  a whole  tone  on  the  resolution. 
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It  is  to  be  observed  that  we  may  use  the  diminished  flat  seventh  without  syncopalkm ; it  mast  then,  however,  be 
preceded  by  a concord  atid  followed  by  a bfth  or  by  a third.  The  natural  Bat  sevendi,  when  syocc^ated,  may 
somclimca  be  resolved  iulo  the  exirente  flat  seventh,  which  must  afterwards  be  followed  by  more. 
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If  the  Music  be  of  three  parts,  the  accompaniment  muat  be  a third  or  a semidiapeote.  If  of  four  parts,  the 
third  and  semidiapente  or  flat  fifth  muat  be  taken  with  it. 


Our  next  duty,  having  explained  the  use  of  the  natural  discords,  will  be  that  of  showing  how  the  artificial  dis>  ArtifirAl 
cords  are  treated,  which  we  so  call  because  of  their  being  crested  discords  of  concords  by  the  next  note  above  ditconl«. 
being  sounded  with  them.  Those  most  employed  are  the  fourth  and  fifth  made  discords.  If  with  the  fourth  the 
fifth  is  placed  and  used  at  the  same  time,  it  becomes  a discord.  The  preparations  and  resolutions  are  as 
follows  : it  may  be  prepared  in  the  eighth,  sixth,  fifth,  and  third,  and  resolved  by  the  third,  sixih,  and  eighth,  if 
the  treble  keeps  on,  and  the  baas  rises  a fifth  or  fslls  a fourth,  rises  a third  or  falls  a sixth,  rhtea  one  degree  or  falls 
one  degree.  Or  it  may  be  similarly  resolved  if  the  treble  faHs  one  degree,  and  the  bass  keeps  on  or  rises  a fifth,  or 
falls  a fourth,  or  rises  a third  or  falls  a sixth.  The  resolution  of  it  in  an  eighth  is  best  when  made  on  a divided 
bass. 
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Besides  the  resolotioas  here  (piren,  the  fourth  msy  be  resolved  in  the  semkliapente.  or  &iie  fiAh,  if  the  tmte  fell 
• third  minor,  end  the  discord  descend  a whole  tone. 
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Uuiic.  It  may  aWo  be  rcKoWed  In  the  tritonua*  or  abarp  fourth,  if  the  bass  descend  a whole  tone  and  the  discord  a Maiie. 
aemiione  major ; but  these  false  relaticma  must  be  thereafter  resolved  as  wjU  be  shown.  The  fourth  Is  useful  tn 
c^eoces  where  there  are  many  parts. 
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When  the  sixth  is  taken  and  struck  with  the  sixth  it  becomes  a discord.  Its  preparations  and  resolutions  are  Fifth  as  a 
as  follows.  It  h prepared  in  the  eighth,  sixth,  and  third,  and  resolved  by  the  third  and  sixth,  if  the  treble  keeps  on  discocd. 
and  the  bass  rises  a fourth  or  falls  a ftfth,  or  the  base  rises  one  degree,  or  the  baas  rises  a sixth  or  foils  a third. 

And,  also,  if  the  treble  foils  one  degree  and  the  bass  risea  one  degree,  or  U rises  a aixth  or  falls  a third. 
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In  four  parls»  it  U best  to  accompany  this  fiAh  with  a third,  as  under* 
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In  closing  our  remarks  on  the  artifktal  discords  we  think  it  proper  to  observe,  that  the  natural  resolution  of  the 

semidtapente,  Hat  or  detective  fiAh,  is  for  the  bass  to  rise  one  degree  after  it,  and  for  the  upper  part  to  rail  one, 

the  parts  thereby  meeting  in  a major  third. 

The  natural  method  of  resolving  the  tritonus,  or  sharp  fourth,  is  for  the  bass  to  fall  one  degree  and  for  the 
upper  pari  to  rise  one,  whereby  the  parts  meet  in  a minor  sixth. 

Dlscordiby  Jij  our  remarks  on  discords  we  have  hitherto  confined  ourselves  to  their  mere  preparation  and  resolution. 

suppofiUim.  there  hr  another  way  in  which  they  may  be  and  are  constantly  used  without  such  regular  preparation  and 

resolution,  though  they  are  then  no  longer  considered  in  the  light  of  discords  but  pamn§  or  trantient  notes. 
Tliey  are,  nevertheless,  discords:  that  is  the  second  and  seventh,  as  also  the  fourth,  if  used  in  only  two  parts,  but 
not  so  in  three  or  four  parts,  for  the  fourth  then  is  a |M*rf«ct  concord,  unless  made  a discord  by  the  fifth,  aa  we 
have  seen  above. 

Jf  we  make  use  of  the  discords  of  the  second,  seventh,  and  fuorth,  and  their  replicates,  or  octaves  in  divisions. 
or  diminutions  as  passing  notes,  it  will  be  necessary  to  take  care  that  the  notes  which  fall  on  the  accented  parts  of 
the  bars  be  concords  ; but  those  in  the  uiiaccenteil  parts  may  be  discords  if  we  take  care  to  proceed  to  them  by 
degrees  upwards  or  downwards,  and  that  thereuftcr  our  progress  Lo  a concord  be  upwards  or  downwards  by  degrees. 
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The  modi*  of  dinsion  by  which  discords  are  used  upon  the  second  accented  part  of  the  bar  is  called  tuppaailioH, 
inasmuch  as  the  discord  thus  brought  in  is  supposed  a note  higher  or  lower  than  it  really  is;  that  is,  we  may 
suppose  it  at  the  degree  the  concord  goes  to.  U is  usually  written  in  the  treble  or  the  bass,  when  in  the  plain 
rounterpoiiil  there  are  two  or  more  notes  of  equal  value  or  length  in  a bar  that  proceeds  by  skips  of  thirds 
rising  or  falling. 


In  skips  of  this  nature  only  can  discords  he  it«ed  <hi  the  accented  part  of  the  bar,  that  is.  by  breakingor  dividing 
(wo  notes  that  skip  a third  into  three,  the  first  note  keeping  its  original  length  of  two  out  of  four  parts  of  the  bar, 
whilst  the  second  note  is  divided  into  two  of  less  leiiglli ; by  which  method  the  ftrst  of  the  smaller  divided  notes 
is  the  discord,  and  will  be  on  the  third  part  of  the  bar,  or  second  accented  part;  and  the  second  or  last  divided 
note,  which  is  the  concord,  will  be  on  the  fourth  or  Iasi  unaccented  part  of  the  bar.  When  the  discord  by  siippo 
sition  rises  by  degrees,  or  falls  similarly  to  the  conconl.  wc  can,  if  we  proceed  by  a single  degree,  as<«itil  or  ilescend, 
as  may  suit  us,  to  the  note  billowing  the  cnncortl.  If.  however,  the  discord  descend  to  the  concord,  and  we  wish  to 
proce^  by  skip  to  the  Iblluwing  note,  i(  must  he  done  by  ascending  to  it ; and  if  the  discord  ascend  lu  the  concord, 
wc  must,  if  wc  wish  to  go  by  l^p  to  the  note  lullowtiig  the  conco^,  descend  iherearter 


’ The  student  must  recollect  that  no  note  can  be  the  end  or  conclusion  if  a discord  by  supposition  precede  it,  but 
that  he  must  proceed,  one  note  further  beyond  It : if  gradually,  either  upwards  or  dowiiwarris ; if  by  a leap,  it  must 
be  as  already  directed  ; that  is,  if  a skip  is  made  after  three  notes  which  a.v»nd  gradually,  it  must  i>e  descending, 
and  if  after  three  notes  which  descend  gradually,  ii  must  be  ascending. 
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And  here  H b riglit  to  notice  with  reepect  to  thaw  divbioot  which  touch  n dbcord  after  a concord,  and  iherecn 
' immediately  relunt  to  ihe  concord  that  was  struck  before  the  dbcord,  that  if  the  dbcord  aaoend  by  a ain^pb  dcfi^ree  '* 
from  the  concord,  and  then  by  faltiivi^  a singb  degree  return  to  it,  we  must  then  akip  upwards  if  we  wish  to  go 
by  a leap  to  the  note  that  follows  the  coitcord.  If,  however,  the  discord  fall  a single  degree  from  its  preceding 
concord,  and  then  by  rising  a single  degree  return  again  to  lit  we  roust  akip  downward  if  we  are  desirous  to  go 
by  leap  to  the  note  that  follows  the  concord* 


a, 


Q ' 


a 


zetr. 


m 


Discords  by  supposition  may  be  used  in  the  first  half  of  the  bar  as  well  aa  in  the  second  half,  taking  care  that 
if  we  use  them  In  the  first  accented  part  of  the  bar.  they  must  also  be  used  in  the  second  half,  and  only  in  descend- 
ing.  This  method  is  used  in  basses  that  sing  as  a treble  part,  and  b of  importance  in  base  instrumental  accompani- 
ments. 
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Thus  if  discords  by  supposition  are  employed  on  the  first  and  second  accented  parts  of  the  bar,  it  must  be 
when  the  notes  of  the  real  or  plain  harmony  akip  by  thirds,  descending;  in  which  case,  In  this  division  the  two 
accented  notes,  which  are  the  first  and  third  in  the  bar,  begin  by  aupposilion  a degree  higher  than  the  real  notes 
and  are  therefore  discords,  which  afterwards  descending  a degree  are  followed  by  the  concords  on  the  uuaoceoted 
parts  of  the  bar,  which  are  in  reality  the  notes  of  the  skip 

To  illustrate  this  to  numbers  which  will  be  sufficiently  intelligible,  suppose  that  the  skip  of  the  real  toonds  ia 
from  the  third  to  the  unison.  Then,  to  bring  in  the  discos  by  suppoaitkn  as  passing  notes  on  the  first  and  second 
accented  parts  of  the  bar,  a note  must  be  taken  higher  than  the  third,  which  gives  a fourth  for  the  first  accented 
part,  the  third  then  follows  on  the  first  unaccented  part;  then  taking  a second,  being  one  note  higher 
than  the  unison  on  the  second  accented  part,  the  unison  itself  follows  after  on  the  last  uoaccenled  part  of  the  bar. 
Hence  the  skip  of  a third  dcacendiug  from  the  third  to  the  unison,  is  fourth,  third,  aecood,  unieon  by  supposition. 
If  from  the  fourth  to  the  second,  it  roust  be  fifth,  fourth,  third,  second.  Prom  the  fifth  to  the  third,  it  makes  sixth, 
fifth,  fourth,  and  third.  From  the  sixth  to  the  fourth,  we  have  acventh,  sixth,  fifth,  snd  fourth.  From  the  seventh 
to  the  fifth,  it  will  be  eighth,  seventh,  sixth,  and  fifth.  And  from  the  eighth  to  the  sixth,  we  must  place  ninth, 
eighth,  seveolh,  and  aixlh.  it  is  hardly  necessary  to  slate  that  with  the  replicates  or  octaves  the  same  arraagernents 
must  lake  place. 

Though  we  have  thus  far  only  roentioaed  the  rules  for  emplo^'ng  discords  by  supposition  where  tbe  plain 
or  real  ootes  proceed  by  skips  of  thirds,  it  is  evident  from  what  has  been  said  that  diacords  by  supposition 
msy  be  equally  used  in  skips  that  proceed  by  fourths,  fifths,  sixths,  sevenths,  eighths,  Ac.,  both  ascending  and 
descending:  but  in  this  case  we  can  only  bring  them  in  on  the  seeo«Ml  accented  part  of  the  bar,  and  that  by  the 
division  of  the  two  notes  that  define  the  akip  into  four  notes,  whereof  tbe  first  must  keep  its  pisce  on  the  first 
accented  part  of  the  bar,  tlie  other  three  ending  gradually  on  the  last  note  of  the  skip,  thus  making  as  It  were  a 
divided  third.  In  tbe  example  below,  tbs  first  line  conuins  lbs  plain  notes,  and  the  sec^  the  tisbie  by  suf^iosi* 
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Kuiic.  tion  ; hcm!  !n  the  Mcond  appended  eiample,  the  aecood  line  contain!  the  plain  baas  ooteti  and  the  third  the  bass  Muwe. 
by  supposition. 
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In  eiptanation  oTlhe  hbote,  tahe  the  skip  of  the  eighth  descending  to  the  third,  which  Is  a skip  of  a sixth,  then 
by  the  rule  we  get  eighth,  6fth,  fourth,  third.  Or  if  the  skip  of  ilw  sixth  be  ascending,  as  from  the  fif\h  to  the 
tenth,  we  get  fiAh.  eighth,  ninth,  and  tenth.  By  these  examples  we  see  that  the  stippos^  discord  is  on  the  second 
accented  part  of  the  ^r.  Thus  we  may  use  discords  by  suppusilioii  in  any  given  leaps ; they  are,  however,  as  will 
immedistely  occur  to  the  reader,  suited  to  instrumental  and  not  to  vocal  music.  But  we  have  said  enough  to  give 
an  insight  into  that  kind  of  division  which  is  called  supposition. 

Variation  is  the  subdivision  of  a division.  It  is  eOcctcd  by  dividing  a note  or  sound  Into  two.  three,  or  more  Vsrtstiv^ 
notes,  so  that  that  note  is  always  retained  upon  which  the  variation  is  made,  making  it  the  Aral  note  of  the 
division,  and  then  proceeding  to  make  two.  three,  or  more  notes  upon  It  without  changing  the  air,  that  ia,  the 
melody  or  harmony  of  the  note  upon  which  the  variation  la  made. 
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V Briation  dim  Uke  plsce  either  in  the  tiaae  or  treble,  bnl  it  ahould  oot  be  carried  to  excew  in  the  bau,  «fpeciully. 
in  vocal  Music;  and  the  ear,  moreover,  doee  not  ao  well  diitinguiah  and  separate  quick  progressions  in  low  tones. 


Discords,  as  |>aH%iiig  notes,  may  be  used  in  several  ways;  we  shall  however  only  mention  two  others  in  additioO 
to  tho«e  already  given,  one  of  which  is  called  anticipation  and  the  other  po$tpotUion,  but  they  are  both  more  com- 
monly known  by  the  name  of  driving  noUt.  They  may  be  used  both  aaceoding  and  descending,  and  in  tlie  treble 
as  well  as  the  boss. 

If  a note  be  brotighl  upon  the  unaccented  part  of  a bar  in  such  a manner  that  it  has  not  yet  obtained  its  right 
harmony,  but  by  keeping  on  tl  will  acquire  it  upon  the  succeeding  accented  part  of  the  bar.  the  other  note  moving 
to  give  it  the  harmony,  it  is  vailed  anticipation^  It  is  used  in  ascending  as  well  as  descending,  and  as  «e  have 
obwrvcd.  in  either  part.  In  ascending,  rising  takes  place  when  the  part  anticipating  rises  one  degree  to  make  a 
discord  in  the  unaccented  part  of  the  bar.  the  note  keeping  on  becomes  a concord  in  the  next  accented  part  by  the. 
motion  of  the  other  part.  Hence  if  the  treble  antidpales  a fourth  on  the  unaccented  part,  the  fourth  becomes  a 
third  on  the  sueveeding  accented  part  of  the  bar  If  the  basa  ascend  a degree,  or  an  eighth,  if  the  boss  descend  a 
fifUt,  and  a sixth  if  the  bass  descend  a third.  So  when  the  treble  anticipates  a se^nlh  it  becomes  a sixth  if  the 
bass  ascend  one  degree,  or  a third  if  the  bess  fait  a fourth.  When  the  treble  anticipates  a second,  it  becomes  a 
fifth  by  the  liass  rising  a fifth  or  falling  a fourth. 
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When  the  hass  anticipates  in  ascending  to  a second,  the  second  keeping  on  becomes  a third  by  the  treble  ascend- 
iiig  one  degree,  or  it  liecomes  a fifth  by  the  treble  falling  a fifth. 
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Mutk.  When  ancUcipalbn  is  used  in  descent,  the  part  which  anlkipatcs  falls  one  to  a discord  in  an  unaccented  Muik. 

part  o(f  a bar,  and  that  holding  on  becomes  a concord  in  the  succeeding  accented  part  by  the  other  part  moting. 

Thus,  suppose  the  upper  part  to  anticipate,  by  descent,  one  degree  to  a second,  that  second  becomes  a third  by  the 
bass  descending  one  degree,  or  a unison  by  the  ascent  of  the  Iw  one  degree. 


If  by  descent  one  degree  the  bass  anticipates  to  a fourlb,  the  fourth  becomes  a third  by  the  treble  failing  one 
degree.  If  by  descending  one  degree  to  a seventh  the  bass  aaticipale,  the  serenth  becomes  a sixth  by  the  descent 
of  the  treble  one  degree. 


Though  there  be  many  other  ways  U which  anticipation  may  be  eS^ed.  both  ascending  and  descending,  we  do 
not  think  it  necessary  to  give  any  more  examples.  Tlie  student  by  practice  on  the  discords  cannot  fail  of  finding 
them  out  and  using  them,  if  what  haa  been  premised  be  well  understood. 

If  we  place  a discord  on  the  accented  part  of  the  bar,  and  it  be  followed  by  a concord  on  the  nnt  accented  part,  Postpoci* 
such  3M)»iUon*of  the  discord,  without  that  preparation  and  resolution  which  the  laws  of  harmony  require,  is  called  Hon. 
poitpontion  or  refordo/fon  of  the  harmony.  It  ia  eflected  in  the  upper  part  when  a discord  taken  on  the  accented 
part  becomes  a concord  on  the  succeeding  unaccented  part  by  rising  one  degree,  the  note  in  the  bass  keeping  ou. 

A second  (hut  becomes  a third. 


It  takes  place  in  the  baas  when  that  having  a third  on  it  in  the  unaccented  part  of  the  bar  and  holding  on  the 
treble  baa  a fourth  aa  a discord  upon  it  in  the  following  accented  part  of  the  bar,  which,  by  (he  ascent  of  the  bass 
one  degree  whilst  the  treble  keeps tm,  afterwards  becomes  a Uilrd. 
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Mu«£.  In  dMccnaiiiff.  poitpotUion  ttkes  place  when  Ihe  discord  on  the  accented  part  of  the  her  is  made  a roocord  on 
' ,i„  following  unaccented  part,  the  haaa  holding  on  and  the  trehle  descending  one  degree,  fhua  a fourth  becomes  • 
a third. 


A ca«!eiicc  may  Ihj  defined  as  llie  conclusion  of  astndn, 
nr  of  the  purt**  of  it  in  pl«ce.H  of  Uit*  composilion  di^idioR 
it  as  il  were  into  ?*•»  many  clauses  or  periotU.  U is  in 
short,  M the  term  eipresses,  the  lull  or  conclusion  ot  a 
series  of  harmony  which  the  ear  seems  naturally  to  ex- 
pect us  its  lermiiiution. 

There  arc  two  sorts  of  cadences  perf^  or  Jinal,  and 
imprr/rci  or  middle.  To  make  the  former  three  dilFer- 
ent  modes  may  be  adopted.  We  shall  commence  by  ex- 
amples in  two  parts  only,  in  which  the  cadences  should 
always  end  in  the  unison.  It  is  effected  by  a miiwr  third 
in  the  penultimate  note,  which  afterwards  falls  a whole 
tone  or  semitone  major  to  the  unison,  the  last  note  of 
tlie  cadence.  If  it  descend  a whole  lone,  it  is  necessary 
that  the  under  part  should  rise  a semitone  major  to 
meet  it  in  the  unison.  But  when  the  minor  third  in  the 
upper  part  falls  only  a major  semitone-major  to  the 
cadence  note,  the  bass  riees  a whole  tone  to  meet  it  in 
the  unison.  The  semitone  major  may  be  natural  or 
accidental  by  means  of  a sharp  or  flat.  The  following 
IB  a cadence  in  two  parts  in  the  key  of  C iu  the  unisoo. 
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Here  the  second,  which  is  a prepared  discord,  appears 
upon  the  antepenultimate  note,  and  » resolved  by  a 
minor  third  upon  the  last  note  but  one,  upon  which  the 
upper  pert  falls  a whole  tone,  the  bass  at  the  same  time 
escendiug  a semitone  major,  whereby  the  cadence  is 
completed. 

The  next  example  is  in  the  unison  on  E. 


in  which  the  difference  between  it  and  the  preceding 
example  arises  from  the  upper  part  descending  a semi- 
tone major,  while  the  lower  part  ascends  a whole  tone 
to  the  unison.  This  tnniing  the  cadence  in  E differs, 
moreover,  ftom  that  of  ibe  other  keys,  inasmuch  as  the 
whole  tone  takes  the  place  of  the  semitone,  and  the 
•emitooe  that  of  the  wbule  tone  in  the  others. 


Musk. 


The  remaining  perfect  cadence  in  taro  parts,  is  in  tbe 
octave  or  eighth,  und  is  liest  by  contrary  motion  and  as 
gradual  as  may  be.  In  this  the  penultimate  must  be  a 
major  sixth,  namely,  the  note  in  the  upper  part  which 
ascends  to  the  final  ur  cadence  note  by  a whole  lone  or 
semitone  major  When  the  upper  part  rises  a whole 
tone,  the  bass  descends  a semitone  major.  If,  however, 
it*  ascends  a semitone  major,  Ihe  bass  descends  a full 
tone,  in  order  that  (he  two  parts  may  close  the  cadence  in 
tbe  ci^th.  Thus, 


/ O-  ^ O 
There  are,  however,  two  ways  of  makit^  a cadence  on 
the  eighth,  whereof  that  which  it  above  given  is  tbe  beat 
if  two  parts  only  be  employed.  The  example  shows 
that  the  seventh  here,  after  preparation,  is  struck  on  tbe 
antepenullimale  sod  resolv^  into  a major  sixth  in  the 
following  note,  upon  which  tbe  upper  part  rises  a major 
semitone,  the  bass  descending  a whole  tone,  which  leaves 
ihe  parts  an  octave  apart  an4  closes  the  cadence.  The 
next  example  of  the  cadence  is  on  ihe  eighth  in  £ in  two 
parts,  and  as  followa: 


It  is  only  necessary  to  remark  upon  tliis  cadence  as  on 
(bat  in  tbe  unison,  that  it  is  in  the  key  ofE,  and  we  have 
a semitone  where  the  other  keys  have  a whole  tone,  and 
the  whole  lone  where  they  have  a semitone.  The  re- 
maining method  of  taking  tbe  cadence  on  tbe  eighth, 
which  in  truth  U similar  to  ihe  cadence  in  the  unison,  is 
as  followt : ' 
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in  which,  comparing  It  with  that  cadence,  it  differs  only  In  the  parts  being  a tenth  instead  of  a third  Mode, 
apart 

We  now  subjoin  three  cadences  in  C and  two  in  E,  in  which  they  are  exhibited  with  the  best  harmony  on  the 
last  note  of  the  cadence. 


The  mode  of  making  these  in  four  parts  and  accompanying  the  discords  iu  them,  has  been  already  laid  down. 
The  first  of  the  above  cadences  ta  sometimes  called  the  grand  cadence.  U closes  in  the  unison  or  eighth,  and 
differs  from  the  other,  inasmuch  as  the  last  note  but  one  must  be  a major  third,  which  then  rises  a major  semi« 
tone,  whilst  the  bass  falls  afifih  or  rises  a fourth  to  the  cadence  note.  If  the  bass  rise  a fourth,  it  is  a c^ence  in 
the  unison,  if  it  fall  a fifth,  it  is  a cadence  on  the  eighth.  It  should  not  be  used  in  two  parU  because  of  the  skip 
to  the  last  note  in  the  basa.  which  is  better  where  there  are  more  parts.  These  cadences  in  the  unison  and  the 
eighth  seeming  to  answer  to  the  full  stop  in  writing,  appear  thence  to  have  acquired  the  name  of  ftnal  cadences. 

The  imperfect,  or  middle  cadences,  are  so  called  from  their  being  used  in  the  middle  of  a strain  where  it  is  not  the 
composer's  intention  to  close  it  finally.  The  fullest  of  them  is  on  the  fifth,  seeming  to  answer  not  only  to  the  colon 
and  semicolon  In  writing,  but  also  to  notes  of  admiration  and  intcrrogalion ; when  seeming  to  denote  tlie  latter, 
the  upper  part  rises  to  the  cadence  note,  which  is  a fifth.  A melancholy  expression  is  produced  by  its  rising,  and 
the  contrary'  by  its  falling  to  the  cadence. 


Tlie  next  in  order  as  to  excellence  are  middle  cadences  in  the  msjor  third  or  minor  sixth;  they  are  a species  of 
weaker  interrogation  when  the  upper  part  rises  to  the  cadence.  They  both  rise  and  fall  to  the  last  note  of  the 
cadence. 
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In  all  cadencea,  perfect  as  well  as  imperfect,  if  tbe  words  or  sequence  of  a particular  moTement  require  H.  tliey 
nmybe  divided  and  subdivided  in  tbe  pint  occupying  tbe  syncopation  or  ligature  of  the  cadence,  whi^  may  take 
place  in  any  part  of  the  compmition.  aa  may  be  seen  by  tbe  examples. 


A cadence  is  avoided  when,  after  haring  prepared  and  resolved  the  discords  preceding  it,  we  go  to  some  other 
note  ihsn  that  on  which  it  ought  to  conclude  and  thus  break  it  off,  aivd  it  is  then  called  the  arotding.  or 

decrptivt  cadenct. 


The  reader,  we  presume,  will  be  able,  from  whst  has  been  already  given,  to  form  examples  for  his  own  study ; we 
aball  therefore  leave  this  part  of  the  subject  to  proceed  to  the  following  important  section. 

Moduli.  When  in  the  course  of  a melody  the  key  note  is  chsnged  and  the  original  scale  altered  by  the  introductiem  of 
luo,  either  a sharp  or  a flat,  such  change  is  called  modu/o/ion.  More  properly  speaking,  it  is  the  method  of  keeping  in 
and  using  the  principal  key ; but  it  is  more  generally  received  in  tl»e  sense  of  the  definition  we  have  given.  As  the 
key  is  the  result  of  harmony,  from  that  harmony  also  arise  the  laws  of  modulation.  These  are  simple  enough  in 
their  nature,  but  difficult  to  follow.  They  are,  if  you  desire  to  keep  in  the  key,  first,  to  use  all  the  different  sounds 
of  the  scale  as  much  as  possible,  uniting  them  in  a good  melody,  and  dwelling  principally  on  those  which  carry  the 
essential  chords.  Or  in  other  words,  the  chords  of  seventh  and  key  notes  will  be  frequently  wauted,  but  in  dif> 
ferent  forms  and  by  varied  methods  iu  order  to  avoid  a moitotonous  effect.  Secondly.  To  take  (fences  or  pauses  on 
these  two  chords  only,  or  at  furthest  on  that  of  the  fourth  of  the  key.  Thirdly.  Never  to  alter  the  scale,  because  if 
a sharp  or  flat  is  Intr^uced  which  does  not  ur*g:inatly  Iwlong  to  it,  or  one  is  taken  from  it,  the  key  is  then  quitted. 

In  order  to  pass  from  one  key  to  another,  it  is  tie<.es8ary  to  consider  the  analogy  or  relation  between  the  two 
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keys,  Slid  the  chords  common  to  both.  Leaving  first,  for  instance,  a major  key,  whether  we  consider  the  fiAh  Maiir. 
and  key  note  as  having  the  simplest  relations  to  each  other  afier  the  octave,  or  whether  we  consider  it  ss  the 
first  among  those  sounds  that  are  heartl  in  the  vibration  of  strings  when  struck,  we  shall  alwnj's  find  tbst  the  filth 
is  the  cho^  upon  which  a modulation  moat  relative  to  the  key  note  may  be  fixed.  This  fifth,  which  was  a com> 
ponent  part  of  the  perfect  chord  of  the  first  key  note,  is  also  to  be  found  in  its  own  chord,  of  which  indeed  it  is 
the  fundacnentaL  Moreover,  carrying  besides  the  key  note  a perfect  chord  major,  the  two  difier  only  by  the 
discord,  which  from  the  key  note  passing  to  the  fiAh  is  the  added  sixth,  and  from  the  dominant  repassing  to  the 
key  note  is  the  seventh.  But  these  two  chords  marked  by  the  discord  which  belongs  to  each  will  make  of  the 
sounds  whereof  they  are  composed,  if  ranged  in  order,  the  octave  or  diatonic  scale  which  determines  the  key. 

This  scale  of  the  key,  if  marked  with  a sin^e  sharp,  forms  also  the  scale  of  the  fifth  of  the  key ; thus  showing  the 
analogy  existing  between  the  two  keys,  and  affording  the  facility  of  passing  from  one  key  to  another  by  a single 
alteration.  The  fiAh  of  the  key  is  therd'ore,  sAcr  the  key  itself,  the  first  in  the  order  of  modulation.  The  same 
simple  relation  that  exists  between  the  key  itself  and  the  fiAh  of  that  key,  exists  also  between  the  key  note  and  the 
fourth  above  or  fiAh  below  the  key,  for  the  fiAh  which  the  one  makes  above  the  key  note  the  other  makes  below  it; 
and  this  takes  place  by  inversion  only,  inasmuch  as  it  becomes  the  fourth  again  by  placing  the  key  note  below  it ; 
hence  the  gradation  of  theae  affinities,  for  in  this  sense  the  fourth,  whose  ratio  is  8 ; 4,  immediately  follows  the 
fifth,  whose  ratio  is  2:8.  Now,  (hough  the  note  of  the  fourth  does  not  enter  into  the  perfect  cho^  of  the  key 
note,  the  key  note  enters  into  the  perfect  chord  of  the  fourth ; for  taking  the  key  of  C,  its  perfect  chord 
will  be  C E G,  and  that  of  its  fourth  would  be  P A C.  Thus  the  C in  both  makes  the  affinity  or  relation  between 
them,  and  the  two  other  notes  of  tliis  new  chord  are  precisely  the  two  sounds  in  the  case  of  the  fiAh  above  men> 

Uoned.  Neither  is  it  necessary  to  alter  the  notes  of  this  new  key,  except  that  of  the  fiAh  first  mentioned, 
they  are  with  one  exception  the  same  in  both,  for  by  only  adding  a fiat  to  the  B the  notes  in  the  key  of  C will 
serve  fur  that  of  F.  Thus  the  fourth  has  as  strong  an  affinity  to  the  key  note  and  its  perfect  chord,  as  the  fiAh  itself. 

And  we  may  here  further  remark,  that  aAer  having  used  the  first  modulation,  in  order  to  go  from  the  prirvcipul  key 
to  that  of  the  fiAh,  we  are  obliged  to  employ  the  second  to  get  back  to  the  principal  key ; for  as  G is  the  fifth  of 
C,  so  is  Cthe  fourth  of  the  key  of  G.  So  that  the  modulations  are  dependent  naturally  on  each  other.  The 
third  note,  which  is  formed  in  the  perfect  chord  of  the  key  note,  is  that  of  the  third,  and  after  those  named  it  is  in 
the  simplest  ratio,  thus,  f,  Here,  then,  a t»ew  modulation  presents  itself  to  us,  and  to  much  Uie  more  allied 

to  it  from  two  of  the  notes  of  the  chord  of  the  key  being  also  found  In  (he  chord  of  E,  with  the  minor  third  for 
that  of  C,  is  C E G,  and  that  of  £,  ts  £ O B,  in  which  we  have  E and  G common  to  both.  This  transition 
appears,  however,  somewhat  more  irrelative ; from  the  number  of  notes  it  becomes  necessary  to  alter  even  in  the 
key  of  E minor,  which  is  in  the  nearer  alUanee  with  it ; for  though  in  descending  there  be  only  (he  F to  shsrpen, 
yet  in  ascending  there  are  two  other  notes  affected,  namely,  the  C and  the  D,  which  is  the  seventh  of  the  key. 

Thus  the  relatioa  is  considerably  lessened  by  the  alteration  of  so  many  notes. 

If  we  invert  tlie  third  as  we  just  now  did  with  the  fiAh,  and  take  it  a third  below  the  key  note,  which  Is  the 
same  as  the  sixth  A,  we  thereon  obtain  a modulation  bearing  a much  stronger  analogy  to  the  key  itself  than  that 
of  E ; for  the  perfect  chord  of  this  sixth  being  A C £,  we  find  in  it,  as  in  the  chord  of  the  third,  two  notes  which 
belong  also  to  the  perfect  chord  of  the  key  note,  namely,  C and  E,  and  the  scale  moreover  of  (his  new  key  being, 
at  least  in  descending,  exactly  the  same  as  in  the  key  of  C,  the  principal  Icey,  and  it  being  necessary  to  alter  two 
notes  only  in  ascending,  it  follows  that  a modulation  into  the  sixth  of  the  key  is  preferable  to  one  into  the  third  of 
the  key;  and  the  more  so  as  the  principal  key  note  enters  into  the  perfect  chord  of  the  key  which  seems  to  suit 
better  to  the  principles  of  modulalion.  After  it  the  key  of  E may  follow. 

Ulus  then  we  have  four  keys,  E,  P,  G,  and  A.  into  each  of  which  we  may  modulate  in  leaving  (he  m^jor  key 
of  C.  There  remain  those  of  D and  B,  the  two  harmonies  of  the  fiAh.  This  last  is  the  sharp  seventh,  and  can* 
not,  at  least  at  once,  become  a new  key  by  good  modulation,  its  hannony  being  so  fer  removed  from  the  principal 
key.  But  in  respect  to  the  other  note  D,  one  may  by  the  pn^ression  of  a fundamental  bass  modulate  to  its 
minor  key,  but  it  should  not  be  dwelt  upon  more  than  an  instant  or  we  lose  all  impression  of  the  key  of  C.  which 
itself  thus  becomes  altered  ; or  if  we  do  not  immediately  return  to  (be  key  of  C we  must  pass  to  it  by  other  means, 
in  which  the  student  would  be  likely  to  fall  into  confusion. 

Pursuing  this  anakigy,  (he  following  will  be  the  order  in  leaving  a minor  tmie.  The  third  first,  then  (he 
fiAh,  thirdly  the  fourth,  and  lastly  the  sixth.  The  key  of  each  of  these  accessory  tones  is  determined  by  its  third 
taken  in  the  scale  of  the  principal  key.  Thus,  leaving  the  major  key  ofC  to  modulate  upon  its  third,  the  third  of 
(hat  key  is  a minor  one,  because  the  fiAh  G of  the  principal  so  makes  it.  On  the  contrary,  leaving  the  key  of  A 
we  modulate  on  its  third  C as  in  a major  key,  because  the  fiAh  £ of  the  lone  we  have  leA  has  the  major  third  upon 
the  key  note  of  that  on  which  we  enter. 

Th^  genera)  rules  may  be  included  in  (he  following  maxim, — That  the  keys  of  the  fifth  and  fourth  of  the  key 
ere  similar  to  that  of  the  key  itself,  and  that  the  third  and  sixth  are  of  different  nature,  that  is,  bearing  minor 
thirds.  It  is,  however,  to  be  remembered  that  we  may  go  in  the  same  key  from  the  major  to  the  minor  m^e  and 
the  converee,  and  that  we  may  change  the  order  from  one  key  to  another ; but  in  thus  departing  from  the  natural 
modulation  we  ought  always  to  bear  in  mind  how  we  are  to  get  back,  inasmuch  as  it  is  a general  rule  that  a piece 
of  Music  should  fiuish  in  the  same  key. 

In  the  following  formula,  under  two  examples  will  be  seen  all  the  keys  into  which  we  may  pass  from  (he  prin- 
cipal key  ; the  firat  gives  the  method  in  leaving  the  major  mode,  (be  second  Uiat  of  leaving  the  minor  mode,  each 
note  showing  the  modulation,  and  the  relative  lengths  of  (be  notes  in  each  example  indicate  the  relative  suitable 
time  for  continuing  in  them  according  to  their  relation  to  (he  principal  key. 
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Leariog  the  key  ef  C inejor. 
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Leaving  the  key  of  A niiDov. 

These  immediate  modulalionn  show  the  method  of  paaaii^f  by  following  up  the  rules  into  the  moat  dwtant  keys, 
and  of  retumin;^  to  the  principal  key  of  which  we  are  never  to  loae  sight.  But  it  will  not  be  sufficient  to  know  the 
routes  we  are  to  take  without  knowing  the  way  to  their  entrance. 

On  thii  bead  we  shall  give  a summary  of  the  precepts.  In  a given  melody,  in  order  to  introduce  the  modtila* 
tion  deeired,  it  is  only  necessary  to  hear  the  alterations  it  causes  in  the  notes  (he  key  left  to  suit  them  to  that 
whereto  we  proceed.  Suppose  we  are  in  C major,  it  is  only  neceesary  to  strike  an  F sharp  to  indicate  the  key  of 
the  fiAh.  or  a B flat  to  indicale  that  of  the  fourth.  Then  go  over  the  essential  chord  of  the  key  into  which  yoa 
have  entered,  which,  if  well  selected,  will  give  your  modulation  a regular  and  pleasing  effect.  In  harmony  there  it 
considerably  more  difficulty,  for  as  it  is  necessary  that  the  change  of  the  key  should  appear  in  all  (he  parts  at  the 
same  moment,  we  must  luepour  eyes  on  the  melody  and  harmony  conjointly  in  order  to  avoid  two  different  modu> 
lations.  Huyghens  has  remarked,  that  the  disallowance  of  consecuiive  fiftha  in  harmony  it  founded  on  this  prin- 
ciple. In  (ruth,  one  can  scarcely,  in  two  parts,  introduce  consecutive  filths  wKhout  finding  that  he  has  been 
modulating  in  two  different  keys. 

To  intr^ucc  a key  there  are  many  who  say  it  is  sufficient  to  give  the  perfoct  chord  of  that  key,  and  that  it  is 
indispensable  to  it ; but  it  is  clear  th^  the  key  can  only  be  determined  by  the  sharp  seventh  or  (he  fifth,  which 
must  be  heard  in  proceeding  to  the  new  modulation.  A good  rule  seems  to  be  that  the  seventh  should  always  be 
prepared  in  It.  at  all  events  the  first  time  it  is  heard  i but  in  all  tbe  allowable  modulations  this  rule  ia  not  always 
practicable,  and  we  always  shall  find  the  modulalioa  good  if  tbe  fundamental  baas  proceeds  by  consonant  intervals, 
if  we  keep  that  harmonic  tie  which  in  a chord  preserves  one  or  more  of  the  notes  used  in  that  preceding,  if  we 
regard  (be  analogy  or  relation  between  the  keys,  and  if  we  avoid  false  relations.  Composers,  moreover,  lay  U 
down  aa  a rule  not  to  change  the  key,  except  sAer  a perfect  cadence,  but  this  is  rarely  attended  to. 

All  the  methods  of  passing  from  one  key  to  another,  are  five  for  (he  major  and  four  for  tbe  minor  keys : if  any 
other  be  used  than  is  indicated  in  the  subjoined  diagram,  unless  it  be  an  enharmonic  modulation  it  cannot  be 
considered  good.  7 7 7 7 
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the  mejor  key  of  C. 
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Leeving  tbe  minor  key  of  A. 

We  shall  dose  this  section  by  presenting  to  our  readers  a Table  showing  the  mode  in  wbkfa  a modulation  from 
the  keys  of  C major  and  C minor  may  be  taken  to  every  other  key  in  the  scale,  which  by  trauspoaitioo  may  be 
nuKle  available  in  proceeding  from  any  keys  whatever  to  any  other  sought,  and  in  four  parts. 


C major  to  C B major.  To  D major.  To  R k major. 
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To  B major. 


To  C $ minor. 


To  D mioor. 


To  E b minor. 


To  E minor. 
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To  A minor. 
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To  B ni'ocr. 
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To  E minor. 


C minor  to  C « minor.  To  I)  minor. 
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To  E ^ minor. 
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To  F minor. 


To  Ffi  minor. 


To  O minor. 
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By  the  tr^impositicm  of  the  above  Table  into  all  the  difierent  keys  it  is  clear  that  we  shall  obtain  its  oanrcrse  ; 
those,  however,  who  wish  to  save  themselves  that  labour  may  consult  the  authority  we  have  above  used, 
namely.  The  Art  of  MtiMical  Modulation  digated  tn  twelve  7V>6/rv,  by  Philip  Joseph  Fnck ; who  at  one  period 
of  hit  life  was  orjpinist  at  the  Court  of  the  Marj^ve  of  Baden,  and  died  in  England  in  179B,  having  been 
also  author  of  a Treatm  on  Thorough  Bon,  published  in  1786,  which  it  has  not  been  our  good  fortune  to  have 
seen. 

f ugtin  Fugue,  as  well  as  imitation,  consists  in  a certain  repetition  of  (he  melody  in  the  dif&rent  parts  or  their  follow- 
csDum,  ing  each  other  at  intervals  of  time,  each  repeating  what  the  6rst  had  performed  according  to  certain  rules.  The 
part  which  leads  is  called  the  guide,  and  tlut  which  repMls  it  the  anneer.  The  latter  always  proceeding  by  the 
same  species  of  inter\*ml8,  or  in  other  words,  the  relative  situations  of  the  tones  and  semitones  standing  in  the  same 
order  in  one  part  as  they  do  in  the  other.  Of  imitation,  as  it  requires  no  particular  skill,  we  shall  merely  observe 
that  it  consists  in  a certain  cootinuance  of  tlie  melody  in  any  of  the  parts  repeated  at  pleasure,  and  without  very 
* great  regularity;  and  that  it  is  only  in  the  repetition  of  this  melody  that  it  resembles  fugue. 

In  writing  fugues  the  following  arc  the  principal  rules  to  be  attended  to;  Fir^t.  The  key  note  and  its  Aflh  for 
the  first  and  last  notes  of  the  fugue  are  preferable  to  any  other,  especially  if  you  are  not  thorougldy  master  of  the 
mode  of  proceeding  with  them.  The  melody  in  this  ease  is  to  be  contaii^  within  the  octave  to  the  key.  If  it 
exceed  those  bounds,  such  as  are  above  or  below  the  octave  are  deemed  the  same  as  those  within  (he  octave. 
Secondly.  If  one  part  begin  or  end  with  the  key  note,  the  other  begins  and  ends  by  the  fifth,  and  sn  of  every  other 
note  that  answers  within  the  octave  to  the  key,  and  they  must  be  so  contrived  that  the  notes  between  (he  key  note 
and  the  fifth  may  answer  equally  in  each  part,  inasmuch  as  the  agreement  and  regularity  necessary  in  the  notes 
beginning  and  ending  the  fugue,  should  be  equally  observed  through  the  whole  continuance  of  the  melody 
whereof  the  fugue  is  composed.  Thirdly.  Whereas  in  diatonic  progression,  either  in  ascending  or  descending  from 
the  key  note  to  its  fifth,  and  the  contrary,  there  is  one  note  difference,  you  may  make  one  of  those  two  notes  in 
conjoint  degree  of  that  progreasion  that  contains  the  greater  number  to  agree  with  the  progression  (hat  must  be 
unavoidably  used  wherein  there  is  one  note  less  and  that  in  the  middle  of  the  melody.  Tims,  if  the  melody  of  the 
' fugue  proceed  by  descending  from  the  key  note  to  its  fifUi,  we  can  therein  only  use  the  sixth  and  seventh  notes; 
but  in  order  to  make  the  same  melody  equal  in  descending  from  the  fifih  to  the  key  we  can  pass  upon  tlte  fourth, 
third,  and  second  notes,  so  that  we  choose  one  of  the  three  lost  notes  nesrest  the  key  note  on  which  the  air  of  the 
fugue  ends,  so  that  the  melody  nearly  approximates  that  first  heard.  Also,  taking  the  progresrion  containing  the 
greater  number  of  notes,  that  which  contains  (he  least  number  must  be  made  to  agree  with  it  rather  towards  the 
cad  than  at  the  beginning  of  the  melody.  Tbe  following  examples  will  belter  explain  (bis. 
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In  the  first  exainple>  the  sixth  or  seventh  answers  to  E in  the  Guide.  (1).  In  the  second,  the  sixth  answers  to 
the  third.  (t2).  In  the  third  example,  the  seventh  corresponds  with  the  third.  (3).  In  the  fourth,  the  fifth  (4)  or 
the  fourth  (5)  answers  to  the  key  notes.  In  the  fifth  example,  the  third  corresponds  with  the  seventh  (6)  or  to 
the  sixth.  (7).  In  the  sixth,  the  third  amwers  to  the  seventh  (8)  or  to  the  sixth,  (9),  the  second  answers  to  the 
sixth  (10)  or  to  the  filih.  (II.)  The  fifth  answers  to  the  second  ( 19)  or  to  the  key,  (13),  and  the  key  note  answers 
to  the  fourth.  (14). 

There  are  many  other  points  to  be  noticed  in  the  choice  between  the  five  notes  ascendin|r  to  the  fifth  of  the  key,  Artificial 
to  make  an  air  answer  to  that  of  the  four  notes  from  the  fifih  to  the  key  note  aacendini;  whether  the  air  ascend  or 
the  contrary,  inasmuch  as  there  are  always  five  notes  one  way  and  four  the  other;  it  is  sometimes  necessary  to 
borrow  even  the  second  note  or  the  fourth  for  the  purpose  of  makin|c  up  five  notes  from  the  filth  to  the  key  note 
ascending:,  or  which  is  the  same,  from  the  key  note  to  the  fifih  descending ; which  matters  will  be  subjoined  in  the 
eleven  following  observations. 

First.  The  fifih  is  always  to  answer  the  key  note,  and  the  key  note  the  fifih  in  the  first  and  last  notes  ol  the 
fugue;  nor  can  this  rule  Im  avoided  except  in  the  middle  of  the  air,  where  the  fourth  may  be  borrowed  instead  of 
the  fifth  and  the  second  instead  of  the  key  note,  for  the  purpose  of  making  the  succession  of  the  melodies  in  one 
and  the  other  more  conformable,  this  means  stfording  but  four  degrees  from  the  second  note  to  the  fifth  ascending, 
or  from  the  fourth  to  the  key  note  descending,  from  which  an  air  may  be  cumf>owd  nearly  similar  to  that  within 
the  emnpass  of  the  fotir  degrees,  from  the  fifth  to  the  key  note  ascending  or  from  the  last  to  the  other  descending. 

The  same  expedient  gives  us  also  five  degrees  from  the  second  note  to  the  fifth  descending  and  from  the  fourth  to 
the  key  note  ascending,  according  to  the  five  degree*  from  the  fifth  to  the  key  descending  or  the  contrary.  Now 
when  we  are  satisfies!  with  the  melody  formed  from  these  borrowed  notes  as  nearly  similar  to  that  which  is  heanl 
between  the  key  note  and  its  fifih,  it  is  because,  on  account  of  the  diatonic  scale,  it  cannot  be  exactly  the  same,  the 
notes  of  which  scale  being  unchangeable  by  new  sharps  or  flats  except  in  minor  keys,  whrrein  a flat  is  added  to  the 
sixth  note  in  desranding  and  a sharp  to  the  leading  note  in  ascending;  with  the  liberty  also  of  sometimes  adding  & 
sharp  to  the  third  of  all  minor  keys,  and  to  the  fourth  of  all  keys  when  they  stand  in  the  place  of  a leading  note,  as 
may  be  seen  in  the  sixth  example  on  the  notes  marked  (15).  so  that  the  notes  make  a majcH'  third  or  a sharp  sixth 
w ith  the 

Secondly.  Having  found  the  bass  of  the  fu^e,  you  may  then  seek  for  the  other  parts  that  may  accompany  the 
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melody  or  beaft,  in  which  it  is  to  be  observed  that  the  bsss  end  other  parts  nearly  follow  the  same  progression  as 
the  first  melody  and  iu  answer;  moreover,  he  bass  will  admit  the  same  relative  chords  in  ooe  as  in  the  other  ^ 
if  the  imitation  be  correct  Thus  by  the  aid  of  the  bass  and  of  the  other  parts  may  be  found  the  means  of  making 
several  fu^cs  heard  together,  or  of  compoaing  another  sort  of  fugne  called  acanon  whereof  mention  will  be  bero- 
afier  made. 

Thirdly.  Several  basses  msy  be  written  to  the  melody  of  a fiigoe,  or  the  melody  may  be  written  to  snit  a basa 
more  than  any  other  pari ; but  this  is  of  no  consequence,  ioasmnefa  as  by  inverting  the  chws  various  basaes  may  be 
composed,  or  a pari  may  serve  as  a bass  though  the  melody  might  be  more  suitable  to  an  upper  part.  Nothing  is 
more  agreeable  then  alternating  these  differeni  ways  of  accompanying  a treble  or  baa,  more  especially  in  a fiigue 
where  variety  is  only  discernible  in  the  accompanying  pnrta.  And  when  we  aaid  that  the  basa  of  a fogue  might 
always  be  nearly  the  same,  it  waa  to  (pve  the  most  perfect  idea  of  the  mode  in  which  tbe  melody  of  a fugue  ought 
to  be  imitated,  the  similarity  of  the  cWds  being  of  itself  a sufficient  proof  of  it. 

Fourthly.  To  ascertain  the  ch<^  to  be  made  of  notea  within  the  compasa  ftxMU  the  hey  note  to  its  fifth  ascending 
and  from  tliat  to  tbe  other  descending,  we  must  ever  be  mindful  of  the  key  note  and  iu  fifth  which  are  uaually  the 
boundaries  of  tbe  melody  of  a fugue,  but  we  are  not  to  be  so  restricted  as  to  prevent  us  from  making  the  intervals 
of  the  answer  conformabla  to  those  of  the  fugue  inverted,  especially  io  the  middle  of  the  air.  Thus,  having  the 
interval  of  a third,  fouKh,  fifth,  sixth,  or  seventh  in  tbe  middle  of  the  first  melody,  (be  like  should  come  in  the 
same  part  of  the  melody  that  answers  (he  first  and  ao  of  the  others.  This,  however,  is  a rule  from  which  deviation 
may  lake  place  in  favour  of  a diatonic  progression  or  of  the  principal  notes  of  a key,  keeping  in  view  rather  what 
follows  than  what  precedes,  and  also  the  key  note  and  itf  fifth,  which  generally  begin  and  end  (he  fugue,  rather 
than  the  sitnilarity  of  intervals  we  have  laid  down.  Hence  the  interval  of  a fourth  often  answers  that  of  a fifth, 
and  the  latter  often  answers  the  former.  If,  however,  one  or  more  diatonic  intervals  occur  after  a consonant 
interval,  recourse  must  be  had  io  those  placet  where  the  key  note  appears,  that  the  diatonic  pnwresaion  which  ia 
found  from  tbe  last  consonant  interval  antU  the  key  note  be  duly  imitated  in  the  answer  until  the  fifth,  or  if  (he 
progression  lead  to  the  fifth  it  must  be  imitated  in  the  answer  towards  the  key  note,  especially  if  a progresaioa  of 
either  sort  and  by  a cadence,  for  (he  final  cadence  of  a fugue  should  always  ^ upon  tbe  key  note  and  opoa  its 
fifth.  But  if  the  cadence  do  not  absolutelv  end  tbe  fiigue,  the  fourth  may  be  used  instead  of  tbe  fifth. 

Fugues  should  seldom  begin  or  end  but  by  tbe  key  note,  its  fifth,  or  its  third,  the  sixth  or  seventh  then  answer* 
ing  to  that  third,  aa  stay  be  seen  in  the  fifth  example  above  given.  Thus  by  adhering  to  what  follows  rather  than 
to  that  which  precedes,  and  by  the  similarity  of  the  chords  that  are  to  meet  over  the  bass  employed  to  melodies 
which  answer  one  another  in  fugue,  a mistake  will  seldom  occur.  We  subjoin  some  examples. 

Hist  Hdedy  or  Ouids.  Ansvsr.  IVst  Melody  or  Guido. 
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In  the  above  example  the  conUnued  basa  shows  that  whatever  baas  you  imagiue  to  a melody  proposed  as  the 
subject,  it  may  always  have  a nmilarity  by  carrying  tba  aune  chorda.  In  this  case,  however,  the  fondaineDtal  is 
•till  better. 

Fifthly.  The  melody  or  subject  of  a fugue  should  not  be  eomposed  of  less  than  half  a bar ; if  it  contain  more 
than  four  bars  (he  anawer  must  begin  io  the  fourth,  but  (be  movement  abould  be  somewhat  quick  that  so  much 
melody  without  harmony  maybe  agreeable. 
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Sixtlily.  Any  of  th«  p»rta  may  begin  the  fugue,  but  it  mutt  naturally  end  upon  the  first  part  of  the  bar  or  measure 
when  divided  into  two  parts,  a^on  the  thira  part  of  the  bar  when  divided  into  four  parts.  If  it  end  in  any  other 
part,  it  is  for  the  sake  of  tlie  words  or  some  caprice  of  the  compoaer.  Novelty  allows  an  occasional  trespass  on 
these  rules  which  are  founded  on  good  taste,  and  the  aurprise  caused  by  their  viotslioa  can  only  be  pleasing  in 
the  hands  of  a master  posaeaaed  of  judgment  and  discretion.  Fugues  may  end  also  upon  other  notes  than  the  key 
note  and  its  fifth.  We  here  give  some  examples  in  illuslralion  of  what  bn  been  advanced. 


Tint  Meledy.  Answr, 


Seventhly.  The  melody  of  the  fugue  must  be  imitated  as  nearly  as  possible.  The  same  number  of  semibreves, 
minims,  &c.,  contaioed  in  any  part  of  the  measure  must  be  employed  wherever  the  fugue  is  heard. 

Eighthly.  Each  part  may  be  begun  in  the  unison  or  the  octave  of  the  first  part,  but  the  efiect  is  much  more' 
striking  and  agreea^e  when  the  parts  follow  each  other  at  the  fourth  or  the  fifth.  A fugue  may  commence  and 
be  answered  by  any  of  the  parts  throughout  the  composition.  If  the  key  be  changed,  every  note  of  the  fugue  must 
be  relatively  the  same  in  the  new  key  as  to  degrees  as  well  as  to  quantity  and  measure. 

Ninthly.  We  may  wait  until  the  melody  or  subject  of  the  fugue  he  entirely  completed,  each  part  answering  it  after 
the  other,  but  as  sometimes  in  the  middle  of  the  design  each  part  may  be  contrived  to  answer,  tlic  effect  is  good  if 
nothing  be  changed.  See  the  sixth  example. 

Tenthly.  Much  grace  and  variety  in  die  harmonies  may  be  effected  by  incvrxion.for  having  designed  and  arrangeil 
the  subject,  it  may  be  inverted  in  such  a manner  that  tfw  subject  which  has  been  beard  ascending  may  be  heard 
descending  and  the  contrary  without  any  other  change,  as  under. 

I 

I 

I 

Eleventhly.  Several  fugues  may  be  introduced  together  or  after  each  other ; they  should,  howet*er,  be  so  brought 
tn  as  not  lo  begin  on  the  same  part  of  the  bar,  nor  in  the  same  bar,  especially  for  the  first  time.  It  is  welf  to 
invert  their  progressions,  and  increase  and  dimini^  the  value  of  the  i>ot^  as  lo  time;  and  if  they  cannot  be  heard 
together  a part  of  one  may  at  least  be  heard  with  part  of  another.  To  this  we  will  add,  that  if  the  student  desire 
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Music,  to  set  what  can  be  done,  and  that  beautifully,  in  Ireatiojr  a fugue  in  eeery  pnaaible 
shape,  and  to  profit  by  it.  (he  fugues  of  John  Sebastian  Bach  will  afford  him  abun* 
dant  opportunity. 

The  canon  is  a species  of  fngue,  sometimes  called  a perpetual  fugue.  It  consists  in 
an  air  the  subject  of  which  is  repeated  in  all  the  parts.  The  raoai common  are  those 
taken  in  tl»c  unison  or  in  the  octave,  and  they  are  treated  aocording  to  the  citent  of 
the  voices  or  instrutnenU  employed.  To  compose  this  species  you  make  your  subject 
at  pleasure,  adding  as  many  parts  as  you  think  proper;  of  these  an  air  is  composed 
with  the  melody  so  contrived  that  one  part  serves  as  a prolongation  of  the  other. 
After  this  the  air  begins  by  one  of  thuee  parts,  and  this  is  immediately  followed  by 
another  at  die  time  the  first  subject  is  ended.  Thus  each  part  following  the  other 
when  the  first  is  ctincluded,  it  recommences,  still  followed  by  the  others  as  at  first, 
care  being  taken  that  each  part  liegmn  at  its  proper  place.  If  one  of  tlie  subjects 
contained  in  each  of  the  five  |»rts  in  the  margin  were  selected,  the  others  iniglit  he 
ea.<^ily  added,  and  thence  an  entire  air  marie  wherein  all  the  difficulty  uf  this  camm 
consists,  namely,  in  the  air. 

The  melody  uf  the  five  parts  is  very  obvious  in  the  canon  Iwlow,  which  is  founded 
on  the  bar  at  the  side  hereof^  some  notes  arc  oddeil  merely  for  the  sake  of  the  air; 
anil  it  must  be  observed  that  the  part.s  begin  the  air  after  each  other  when  tlie  pre* 
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This  perpetual  fugue  may  be  taken  up  at  the  fiftli  and  at  the  fourth ; when  ihia  is  done  the  whole  of  the  melody 
must  be  arranged  and  accidental  sharps  and  flats,  as  requisite,  added  to  those  notes  where  the  use  of  the  natural 
degrees  would  prevent  the  air  from  being  exactly  similar  without  regarding  the  modulation  but  the  melody  only, 
whence  its  difii^lty ; because  each  time  that  a part  takes  up  the  fugue  it  must  enter  a new  key,  as  the  fiflh  if  the 
part  takes  np  at  the  fifih,  or  the  fourth  if  taken  up  at  the  fourth.  Vfherea.s  in  the  canon  above  given  the  parts  are 
unlimited  in  number,  so  in  that  whereof  we  have  just  been  speaking  they  do  not  exceed  four  parts.  We  shall  here 
place  before  the  reader  the  finest  specimen  now  extant  of  this  kind  of  Music,  which  CalicoU  aays  will  ever 
remain  a lasting  ornament  to  the  taste  and  science  of  the  Country  in  which  it  was  produced  to  which  we  will 
add.  that  we  do  not  believe  there  is  any  compoailion  whatever  that  has  been  so  often  performed  since  it  was 
writlen. 


We  shall  conclude  this  part  with  the  words  of  the  admirable  Hooker,  who  in  the  Vih  Book  of  hU  EccltiiaUical 
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PoUty  *»y*,  ♦*  Touching  Musical)  Imrmony,  ^I'hcther  by  instrument  or  by  voyce,  it  being  hut  of  high  and  low  in 
sounds  a due  propurtionable  dispocitiuii.  such  notwitlislanding  U the  force  thereof,  and  so  pleasing  effects  it  hath 
in  that  very  part  of  Man  which  is  most  divine,  that  some  have  berne  thereby  induced  to  thinke  that  the  aoule  itself 
by  Nature  is,  or  hath  in  it  harmony.  A thing  which  delighteth  all  ages  and  beaeemeth  all  slates ; a thing  as  scMuti’' 
able  in  grieib  as  in  joy;  as  decent  being  added  unto  actions  or  greatest  waighd  and  solemnitie,  as  being  used 
when  men  most  sequester  themselves  from  action.  The  reason  licreofisan  admirable  &cilitie  which  Musickeliath 
to  exprcsse  and  represent  to  tlie  mind,  more  inwardly  than  any  other  sensible  mear»e.  the  very  standing,  rising,  and 
falling,  the  very  steps  and  infleclkms  every  way,  the  turnes  and  varieties  of  all  passions  whereunto  the  minde  is 
subject:  yea  so  to  imitate  them,  that  whether  it  resemble  unto  us  the  same  stale  wherein  our  mindes  alreadie  are, 
or  a cleane  contrary,  wee  are  not  more  contentedly  by  the  one  conhrraed  than  changed  and  led  away  by  the  other. 
In  harmony  the  very  image  and  character  euen  of  Vertue  and  Vice  is  perceived,  the  mind  delighted  with  their 
resemblances,  and  bnwgbl,  by  having  them  oAen  iterated,  into  a loue  of  the  things  themselves.  For  which  cause 
there  is  nothing  more  contagious  and  pestilent  then  some  kindes  of  harmonie ; then  some  nothing  more  strong  and 
potent  unto  good.  And  that  there  is  such  a difference  of  one  kinde  from  another,  we  neede  no  proof  but  our 
owne  experience,  inasmuch  as  wee  are  at  the  hearing  of  some  more  inclined  unto  sorrow  and  heavinesse ; of  some 
more  mollified  and  softened  in  minde  ; one  kinde  apter  to  stay  and  settle  us,  another  to  move  and  stirre  our  affec* 
tions ; there  is  that  draweih  to  a marvellous  grave  and  sober  mediocritie  ; there  is  also  that  carryeth  as  it  were 
into  extasies,  filling  the  minde  with  an  heavenly  joy  and  for  the  time  in  a manner  severing  it  from  the  body.  So 
that  although  we  lay  altogether  aside  the  consideration  of  dittie  or  matter,  the  very  harmony  of  sounds  being 
framed  in  due  sort  and  carryed  from  the  eare  to  the  spiritual!  faculties  of  our  soulea,  is  by  a natiue  puissance  ami 
efllcacie  greatly  available  to  bring  to  a perfect  temper  whatsoever  is  there  troubled,  opt  as  well  to  quicken  the  spirits 
as  to  allay  that  which  is  too  eager ; soveraigne  against  melancholy  and  despaire,  forcible  to  draw  forth  tearcii  of 
devcMion,  if  the  minde  be  such  as  can  yeeld  lliem,  able  both  to  moove  and  to  moderate  all  affections.** 


Masie. 


On  Mviical  Tempframeni  and  tAe  Cotnpau  of  Voicet  and  Inttrvmentf  in  an  Orchatra. 

As  in  our  imperfect  Instruments  and  common  nototiou  of  Music  only  twelve  intervals  of  sound  are  admitted  TctirpcTa. 
into  the  octave,  and  as  intervals  or  concords,  though  of  the  same  name  as  thirds,  fourths,  Ac.,  do  not  comist  of  the 
same  degrees  or  elements,  though  there  may  be  always  the  same  number  of  them,  as  some  fotirtha  or  fifths  are 
perfect  and  others  not,  a deviation  from  truth  and  nature  is  necessary  to  accommodate  or  mend  the  imperfect  con- 
cords by  tranef'erring  to  them  part  of  the  beauty  of  the  perfect  in  order  to  remedy  the  defect.  The  process  by 
which  they  arc  accommodated  or  tempered  is  called  temperament. 

If  a string  be  stretched  between  two  bridges  and  it  be  stopt  in  the  middle,  and  the  sound  half  of  it  be  com- 
pared to  that  of  the  whole,  we  acquire  the  idea  of  the  interval  of  two  sounds  whose  times  of  vibration  are  in  the 
ratio  of  1 to  2,  and  their  vibrations  are  in  proportion  to  their  lengths,  so  by  other  divisions  of  the  string  we 
acquire  idea.s  of  other  different  intervals.  Now  if  the  Musical  siring 


CO  and  its  parts  D O,  E O,  F O,  G O,  A O,  B O.  and  CO^  be  in  proportion  to  each  other  as  the  numbers  1. 1. 1, 
i»  |»  A*  several  vibrations  will  exhibit  the  system  of  the  eight  sounds  to  which  Musicians  have  given 

the  names  of  C,  D,  E,  F,  G,  A,  B,  e.  If  we  tune  accurately  four  following  fifths  upon  an  instrument  or  string, 
as  C.  Q|  D,  A,  and  £,  we  ahall  find  (hat  (he  last  fifth  E will  be  a discordant  major  third  with  (he  C from  which  we 
started,  and,  indeed,  too  sharp  for  (he  car  to  bear;  in  short,  it  is  not  the  same  E produced  as  a fifth  from  A which 
we  ought  to  have  as  the  third  of  C.  Let  us  suppose  a string  long  enough  to  sound  the  in(er>*a)  from  C to  E 
aa  above,  and  its  subdivisions  into  fifths  b«  taken  as  relates  to  the  length  o(  the  string,  they  will  stand  as  follows, 
each  being  three  times  the  length  of  the  preceding,  C=l.  G = 3,  D = 9.  A =r  27,  EecSl,  which  will 
represent  its  quantity.  Now  the  third  major  E from  C in  the  above  diagram  ia  | of  the  string  CO,  or 
which  is  the  same,  ^ from  C,  or  the  octave  itself  will  be  represented  by  b ; then  we  shall  have  them  going  by 
octaves  each  double  the  preceding,  thus  E = 5,  E :=  10.  £ = 20,  £ as  40,  E = BO.  But  by  the  first  operMiion 
we  had  E :=  81,  therefore  these  two  E's  are  different  and  their  ratio  is  |^,  which  is  exactly  the  ralue  of  a major 
comma.  It  is  manifest  that  by  following  up  this  system  of  ratios  we  may  obtain  those  of  any  intervals  sought 
If  we  produce  the  progression  of  fifths  to  the  12th  power,  which  will  happen  on  B sharp,  we  shall  find  that  this 
B sharp  will  exceed  the  C wherewith  it  should  be  in  unison,  and  that  it  is  m the  ratio  to  it  of  531441  I 5242S8, 
which  is  the  comma  of  Pythagoras.  By  the  preceding  calculation  the  B sharp  should  have  exceeded  the  C by 
three  major  commas,  wherea.s  it  only  exceeds  it  by  the  comma  of  Pythagoras.  The  same  sound  then  £,  which  is 
the  fifth  of  A,  is  to  form  a third  major  of  C ; it  is  the  division  of  the  overplus  in  the  octave  which  is  to  be  tem- 
pered in  tuning  an  instniment.  This  is  not  the  place  tbr  a further  investigation  of  the  subject  which  properly 
belongs  to  (he  doctrine  of  harmonies,bulwe  thought  the  simple  and  concise  view  we  have  taken  of  it  would  be  accept- 
able  to  the  Musician  who  would  not  be  inclined  to  st'idy  that  doctrine.  The  following  is  a Table  from  Dr.  Smith 
of  the  ratios  of  the  different  intervals  which  we  think  useful  to  him. 


Perfect 

Ratios. 

Intrrrsls'  Nanss. 

M.tk. 

Klcmratt. 

C :c 

2 : 

1 

C c 

Octave. 

VIII. 

3 T + 2 f + 2 H. 

B : e :: 

16  : 

15 

Be 

Hemilone. 

H or  2nd. 

c : n 

IB  : 

H 

c n 

V II.  majtir. 

VII. 

3 T + 2 / + 2 H. 

C .•  D :: 

9 : 

8 

CD 

Tone  majur. 

T or  11. 
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Perfect  Rahoi. 

lotamls*  Nsmts. 

Mark. 

ElmtsU. 

D 

: c :: 

16:  9 

Dc 

7th  minor. 

7ih. 

2 T+  2 « 4-  2 H. 

A 

; c :: 

6 b 

A c 

3d  minor. 

3rd. 

T + H. 

C 

: A :: 

b 3 

C A 

VI,  major. 

VI. 

2 T + 2 < + H. 

C 

: E :: 

b:  4 

CE 

III.  major. 

III. 

T + /. 

E 

; c :: 

8 5 

Ec 

6th  minor. 

6th. 

2 T 4-  < + 2 H. 

O 

: c :: 

4 3 

Gc 

4th  minor. 

4th. 

T + t + H. 

c 

: G 

3 2 

CG 

V.  major. 
IV.  major. 

V. 

2T4-  <4-  H. 

F 

: B 

45  32 

FU 

IV. 

2 T + <• 

B 

: / :: 

64  : 45 

B/ 

5th  minor. 

5lh. 

T 4-  ( 4-  2 H. 

D 

: E 

10  : 9 
8!  80 

DE 

Tone  minor. 
Comma. 

t. 

c. 

T — l. 

Tuoiog  tbff  The  mode  of  tuning  the  organ  ba  recommended  by  Mr.  Flight,  a very  Bkilful  maker  of  the  ioatrament,  m (o 
divide  the  comma,  or  rather  to  diatribute  it  o%er  the  inatrumeui.  inatead  of  taking  a seriea  of  periect  fifiha,  to 
make  each  suflidentiy  tint  to  meet  the  error  in  the  pitch  of  £,  thua  in  the  four  tiilhs  each  would  lose  a quarter  of  a 
comma  and  the  major  third  will  be  pertMt.  From  thU  K a aimilar  act  of  fiflha  tunea  B.  E aharp,  C aharp,  and  O 
sharp,  which  laat  will  then  be  a perfect  third  to  £.  Then  going  back  to  C.  we  must  tune  the  F below,  a quarter 
of  a comma  too  aharp  to  make  C flat  as  a firth  in  respect  of  F,  and  proceeding  then  to  tune  B flat  and  E flat  in  a 
aimilar  manner,  the  acalc  will  be  tuned  by  the  common  temperament.  This  method  leaves  the  major  thirds  and 
minor  sixths  perfect  in  scales  not  having  more  than  three  sbmpa  or  two  flats  in  the  aignaturts.  Beyond  that  the 
major  thuds  and  minor  aixtbs  art  harsh.  So  the  minor  thirds  within  those  limits  art  too  fiat  and  the  major  sixths 
too  sharp  by  a quarter  of  a comma,  and  the  fourths  equally  too  aharp.  Q sharp  when  standing  fur  A flat  ex- 
cepted. Those  iutervala  which  are  changed,  by  diesia.  an  interval  leas  than  a comma,  liave  received  the  name  of 
wclf  from  the  bowling  aort  of  noise  produced  by  their  beats,  and  that  between  G sharp  and  £ flat  is  called 

the  greof  «ro{/! 

Pisuo-fone.  The  piano-forte  is  generally  tuned  by  dividing  the  scale  as  nearly  as  may  be  into  twelve  equal  semitones.  To 
accomplish  which  the  fifths  are  kept  sharper  than  in  the  above  temperament,  being  flattened  not  more  than  the 
eleventh  part  of  a comma.  Thus  the  wolves  disappear,  but  the  thirds,  and  major  and  minor  sixths  are  too  harsh 
for  the  organ. 

D*  Mo.  Notwithstanding  the  general  reception  of  temperament  as  we  have  above  explained  it,  there  arc  those  who  do  not 
admit  its  rules,  and  when  we  find  so  learned  and  celebrated  a Writer  as  De  Momigny  among  them,  we  confess  our- 
selves somewhat  puzzled.  We  shall  give  his  view  of  it  He  says,  because  by  four  consecutive  fifths  or  twelfihs 
C 1,  G S,  D 9,  A 27,  £ 81,  a different  £ is  obtained  from  that  formed  by  the  octaves  of  the  fifth  and  the  C itself, 
namely.  E j;.  E £ ^,  £ ^.  £ persons  have  reasonably  concluded  (hat  a temperament  was  neceasarv  to 
bring  these  two  E’s  to  same  pitch  if  we  wish  them  to  agree.  To  make  them  agree  do  we  make  them  meet  half 
way  ? No  !■  It  has  been  decid^  that  the  E 81  being  the  only  wrong  psrty  concerned  in  the  affiiir  should  be  at 
the  whole  expense  of  making  good  the  damage,  by  submitting  to  the  E 80,  which  is  not  to  be  moved.  Where 

then  is  the  temperament?  It  is  in  the  diminution  of  each  of  the  four  fifths  ^ ^ for  this 


E 91  being  not  only  too  high  in  the  fifth  last  taken  £,  but  equally  so  in  the  other  three  fifths,  all  four  are  to  be 
flattened  not  to  reach  81  but  80  only.  If  the  mathematical  point  be  81.  why  not  let  the  fifUis  reach  it?  We  have 
just  said  why  it  is  that  81  may  become  BO.  Have  nature  and  the  malbemalica  two  weights  or  two  measures  here, 
inasmuch  as  by  one  we  reach  80  and  by  the  other  81  ? If  these  points  are  both  equally  natural  and  mathematical 
why  sacrifice  one  to  the  other,  and  why  is  the  justness  of  the  triplicate  progression  sacrificed  to  the  other.  Do  they 
say  that  the  ear,  inexorable  on  the  justness  of  the  octave,  is  indifferent  with  regard  to  fifihs?  because  that  would 
be  saying  that  the  ear  was  a perfect  judge  of  an  octave,  but  a partial  one  in  respect  of  a fifth.  How  do  we  find 
in  the  ear  this  scrupulosity  which  murmurs  at  the  least  defect  in  the  octave  and  relaxes  with  regard  to  the  fifth  ? 
lias  the  ear  also  two  weights  and  two  measures,  or  is  it  not  clear  in  respect  to  the  octave?  It  appears  to  me.  says 
De  Momigny.  that  if  it  is  a good  judge  of  one  interval  it  is  not  less  so  of  another,  and  consequently  that  the  fifth 
which  they  call  tempered,  not  to  call  it  fabc,  is  at  least  a just  musical  fifth  if  it  be  not  a just  mathematical  fifth, 
because  it  seems  to  me  absurd  that  Nature  should  contradict  herself  iti  her  most  simple  openttious.  One  of  these 
two  things  must  be  true.  Either  that  the  data  of  the  triplicate  or  subtriplicate  ratios  are  not  Musical,  or  that  they 
ought  to  agree  with  those  of  the  duplicate  or  subduplicate  proportion,  if  Nature  ever  intended  that  they  should 
unite,  without  which  it  is  evident  she  contradicts  herself.  But  the  triplicate  ratio  giving  8l  and  the  duplicate  ratio 
60,  if  these  terms  are  both  of  them  natural  and  mathematical  and  ought  to  reunite  and  become  identified  with 
one  another  so  as  to  be  a true  octave,  it  follows  that  the  mathematical  fifth  should  be  too  sharp  or  out  of  its 
true  Musical  proportion,  and  at  the  same  time  that  one  of  these  ratios  cannot  be  exact,  and  can  ouly  serve  as  an 
approximation  and  not  as  a perfect  guide.  Then  to  tell  Musicians  that  they  tune.  sing,  and  play  false,  when  they 
only  correct  the  anti-Musical  data  of  the  mathematics,  is  unjust  and  unreasonable  towards  them,  inasmuch  as  they 
cannot  be  wrong  in  substituting  what  Is  correct  for  that  which  is  incorrect.  If  the  car  had  not  been  constantly 
opposed  to  the  sophists,  who  maintain  that  the  data  of  the  monoebord  are  true  m well  os  canonical  and  Musical, 
their  fiUse  scale  would  long  since  have  been  substituted  for  ours.  Is  it  not  strange  that  they  should  allege  our 
scale  to  be  false  because  it  docs  not  agree  with  the  data  of  (he  monochord,  when,  cm  the  confession  of  the  patrons 
themselves  of  the  mooochord,  of  all  tlic  intervals  which  derive  their  proportions  from  the  regulating  string,  it  is  the 
octave  only  which  is  false  in  the  result?  The  smallest  or  elementary  interval  being  the  semitone  and  the  greatest 
the  ociax-e  which  recommences  the  system,  it  is  only  necessary  to  form  the  semitones  and  octaves  Musically  true 
to  have  the  keys  in  tune  and  proper  for  ploying  equally  well  in  every  key.  He  finishes  by  observing,  whatever 
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Mulic.  prejudices  mty  eiisl,  whether  on  the  part  of  scientific  or  of  practical  men  retpecting  temperament,  It  is  certain,  Mutic. 
nnd  most  be  allowed,  that  every  ratio  which  oversteps  or  falli^ short  of  the  true  octa^-e  is  a false  ratio,  since  a true 
octave  is  indispensable  in  Music  whatever  be  the  species  of  uegrees  by  which  we  strive  at  it.  It  may  be  deemed 
presumptuous  in  us  to  offer  an  opinion  on  this  subject  on  which  so  many  learned  men  have  been  engag«<l  and 
treatksea  written,  but  we  must  own  that  we  incliite  to  De  Motni^y*s  opinion,  and  that  it  is  from  some  ddect  in  the 
formulw  that  the  ear  or  rather  Nature  and  mathematical  science  are  at  variance.  De  Momipiy  at  the  end  of  llw 
article,  which  is  that  of  **  Temperament,'*  in  the  £iicye/c;>^ie  Metkodiqut’,  1618,  mentions  that  lie  was  about  to 
make  some  experiments  on  the  subject ; if  he  has  done  so,  we  are  nut  aware  that  the  results  have  ever  been 
published. 

The  instruments  used  in  an  cvehestra  are  of  three  sorts  besides  the  natural  instrument  of  the  xoice  and  the  Jmiru- 
artifkial  ones  of  the  organ,  piano*lbrte,  and  guitar ; namely,  stringed  instruments  played  with  a bow,  wind  instru*  nurnta  «od 
menbs  and  instruments  of  percussion.  E^h  of  these  has  its  own  peculiar  character  as  well  as  compass;  it  is  by  their  com* 
intimate  ecauaintance  with  their  character,  especially  that  of  wind  instruments,  that  the  German  masters 
have  attained  so  great  anii»ence,  snd  have  produced  surpriiutig  effects  by  ctHnbining  instrumenisi  unknown  to  the 
AAcients.  It  is  not  our  intention  to  detail  these  instruments  separately,  but  as  the  reader,  and  es{iecially  the 
Musician,  should  be  acquainted  with  the  compaM  of  them,  we  have  on  the  following  page  subjoined  a synopsis, 
altered  from  Choron's,  which  will  give  him  at  ooce  the  information  reqnhiite. 

In  the  foregoing  Essay  the  principal  anthoritica  we  have  consulted,  and  upon  some  of  which  we  have  drawn 
very  largely,  art  Choron's  Prinetpes  de  AfuJ^tfe  ; Pepnsch's  TreoitM  on  Harmony^  published  in  1731,  a Work 
of  which  Shield  says,  “ It  contains  many  exploded  doctrines,  but  it  likewise  contains  principles  which  will  be  the 
basis  of  theory  in  1800  or  any  other  Century."  Rameau;  Dr.  Callcott's  Musical  Grammar;  Encyclopedic 
MHkodkque^  Art.  Miuifae  f Ramey’s  and  Hawkins's  ; Grassineau's  jlfitfteal  DicUonary.  Afier  the 

tynopeis  of  instruments  will  be  found  an  explanation  of  technical  terms  used  in  Music,  and  a list  of  the  principal 
Wrilers  on  the  Science. 
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EXPLANATION 


CHIEF  TECHNICAL  TERMS  USED  IN  MUSIC. 


iiMram/MM  tre  itrokn  orn  or  uodor  a Mittitirore,  miuim,  or 
^ CTolchvtr  «hjcb  dirid*  them  into  qiiarora  if  th«r«  b«  only  one 
•tmke;  if  two  »tiuk«e  mto  Mmiquavm ; iT»  iri{de  atroke  into 
drtnhvmiquATrri. 

Aevmt.  Tbtt  atiTM  or  rxpresuMt  girtn  to  cettain  part*  of  a bar  or 
meaaurr. 

.frmrcCTtfifre.  A )(raee  Dote  one  MtaitoBo  liclow  that  iMte  to  which 
it  prcAxetl. 

Aerx4rmt^t.  Thotr  ftata  and  iharpt  which  occar  in  a moTenirat, 
beaidca  Um>M!  which  are  prefiaed  in  the  signatuie. 

Award.  See  Comntrd. 

..ifcrrcMRiwffiro.  The  inerrace  of  Ibo  Un^h  of  a note  one  half  of  the 
duration  it  orit^oaUj  baa  bj  mcaoe  of  a dot  ajrpefMled  to  ito 
ri|rht  aMhf. 

Aeuit  ia  uadcratood  of  a mkuuI  or  tone  which  ia  hi^h  in  reapert 
of  anuther. 

Adayit,  written  Ada^*  Ad*.,  an  Italian  word  dmotiug  the 
aloweatoftke  Mu».ical  time,  grave  ex(w(4«d. 

Addrd  h»f$  ami  matt*.  Thoao  hnee  and  imr«a  above  and  helow  the 
•taff,  which,  proceeding  higher  or  lower  than  the  atatf  tinelf, 
eaBoot  be  cuDtauwd  wHhin  it. 

A4  iAitvm.  A term  uve^l  to  denote  that  the  tliwe  of  the  portion  of 
the  ntoToment  to  which  it  ••  prefixed  ia  to  be  at  the  perfomBcr’a 
ptcasurv. 

AfftUa,  or  AftUtton,  prefixed  to  a BfeovenKni,  ahows  that  it  ia  to 
be  performed  to  a vmotxb,  teudtr,  and  efTectuig  manner,  and 
thence  rather  alow  than  faal. 

Afttr  n«tf.  A email  grace  twtv  which,  to  eontradutindmn  to  the 
apfoggiatiira.  folknri  a larger  imc,  and  depends  upon  that 
fur  ita  tifoe. 

Alla  krrvc.  The  oaroe  of  a movement  whose  bars  cofiMvt  of  two 
aemi  breves  or  fuur  muiims;  it  U denoted  b;  a barred  C or 
semicircle. 

A/t«yrru».  A diminutive  of  allegro:  it  U a tiine  rather  quick,  but 
not  quite  co  quick  as  the  allegro. 

Allegro.  A term  u*ed  to  ngnily  that  the  movenMot  ia  to  be  per* 
fomed  in  a brisk,  livel)’  manner,  bat  without  hurry  or  preetpi* 
tation,  and  quicker  than  any  other  time,  except  that  marknl 
presto.  The  usual  six  distiactioaa  uf  time  eiirawd  each  other 
in  the  foUowiiig  order : grave,  adagio,  Urgo,  vtvacu,  aUegro,  and 
presto-  If  allegro  he  pevreded  by  the  wo^  pin  it  adds  to  the 
strength  of  the  signifimtion,  intimating  that  the  lime  miKt  be 
bruker  and  ga)*«r  than  allegro.  If  preceded  by  poeo,  it  weakeoa 
the  significntion,  and  intimates  that  the  time  muat  not  be  con* 
aadered  quite  so  briak  and  lively  as  allcgn). 

At  seyno.  A uutice  to  the  perfurffirT  that  1m  ia  to  return  and  cocn* 
menee  the  repeat  at  the  signj^ 

Alta.  The  countertenor  part. 

AaiMir  fignitlea,  especially  in  thorough  bait,  that  the  Twtee  ve 
to  be  playi-d  disHncIly. 

Afutame.  The  renaming  part  of  an  entite  tone  after  a major  semi* 
tone  haa  been  taken  out  of  it. 

Afpon^atara,  A nnall  note  placed  befure  a larger  one  of  longer 
duratioo  from  which  it  usually  borrows  half  its  value.  It  ahrays 
occurs  on  the  droog  or  accented  part  of  the  measure.  Some- 
times it  ia  only  one  quarter  of  the  length  of  the  note  it  pieced ea. 


Times  It  It  ooJy  one  quarter  of  the  length  of  tbs  note  w pieced ea. 

Arnaa,  or  lagalu.  See  Levels. 

Arpeggto,  or  Arprgiftato,  Ibe  imitation  of  the  harp  on  any  inetnv 
msiit  eusc^itde  of  such  imhatun  fay  striking  the  notes  of  a 
chord  in  (puck  and  repeated  succeaion. 

Artit  <m4  Theatt.  . Tvrme  uml  in  compoeition,  as  when  a point  is 
inverted  or  turned,  it  «a  aid  to  move  per  trsia  et  thesin*;  that 
is.  when  a pmni  rises  in  one  part  and  fans  in  another  where  an 
agrveahls  variety  a prodwred.  Also  tbs  rise  (arsis)  and  Sail 
(ihettij  of  the  hand  in  beating  time. 

Amai,  An  Italian  adverb  of  quantity  uflen  joined  to  the  worda 
allegro,  adagio,  pmto,  Ac.,  and  viguiftea  that  the  Daeaaure  and 
Dtolion  of  the  )iece  should  ba  ke]>t  in  a mean  degree  of  quick- 
nrwi  or  alowoMs,  qukk  or  alow  atwogb,  but  not  too  much  of 
eitlar. 

VOL.  V.  773 


er  a semitirere,  minim,  or  A lenqso  gimata  a a direetioo  to  play  in  the  true  just  time.  See 
uavers  if  there  be  only  one  iCallurd.  , 

vvrsi  ifa  Irqde  stroke  into  At/o  tb  emdeaxa  is  that  dispoMtioa  of  the  oatce  which  not  only 
makos  a cadence  in  one  jiart,  but  directs  and  points  it  oiit  in 
to  certain  parts  of  a bar  or  others.  Thus  when  the  bass  rise*  a fourth,  or  falls  a fidh.  this 

rootinn  is  really  a cadence,  and  at  the  same  time  d is  a sign 
It  below  that  iMte  to  which  that  the  other  parts  ihcreupon  per&mn  their  prupvr  cadenevs. 

Amtkemhe  au4»Ur§  are  »uch  as  havs  their  principal  uutes  cimtaincd 
hich  occur  in  a movement,  between  the  key  uutc  and  rta  octave, 

he  signature. 

tlaek  Jialt.  The  name,  now  never  used,  uf  one  of  the  old  English 

1h  of  a note  one  half  of  the 

I of  a dot  appended  to  ito  Har.  A stroke  vrrticivlly  drawn  aeroa  the  stave,  iiMlnding  hetween 
tmeh  two  a certam  quantity  or  measure  of  time,  vary  iug  as  the 
! which  is  high  in  respect  Music  b either  tn{il«  orcumraon. 

Called  by  tlw  French  basse  laille.  It  is,  in  fact,  a high 
Italian  word  denotiug  the  ba«,  ami  in  tire  ancient  Churdi  Music  is  written  with  the  F 

xcepted.  ckrf  upon  the  third  U»e- 

imr«t  above  and  helow  the  Bau.  The  luw«wt  or  dvtqa^st  of  the  parts  in  Musical  compositioo. 
ower  than  tbo  statf  tinelf,  ^e/t<a.  Used  to  denote  a reel  of  four  semibreves. 

Battwia,  The  motion  of  beating  time  with  the  hand  or  fool.  By 
: the  time  of  the  portion  of  the  Iialians  tht>  phrase  A trmgo  yieire  u used  alter  a recitative 

1 is  to  be  at  the  peffonscr’s  to  diow  that  Ui«  measure  is  to  be  beat  true  and  just,  which 

during  the  recitative  was  coudurted  irregularly  to  sail  the 
taeni,  shows  that  it  it  to  actiou,  or  ex(*ivss  sume  {iiuutiun,  Ac.  Ac. 

nd  alTectuig  manner,  and  Beat.  A refvrwsl  shako  without  a turn. 

ii  moti*.  thie  of  Iho  notra  in  the  scale  of  Music,  usually  known 
in  eontradutindion  to  the  as  B hr  w B^ft  in  oiqweition  tu  B quwUu. 
e,  and  depends  upon  that  B gaadra,  at  gmarri.  'I'aiung  its  name  from  it*  figure  This 
is  gvnetaliy  called  B nalunil  or  sharp,  in  cnntnulistinctum  lu 
whose  bars  condst  of  two  B mol  or  »l.  As  the  ^ pUevd  before  any  note  signifies  that 

denoted  by  a barred  C or  it  is  to  be  lowrred  a semitone  luinur,  so  d^  ihe  quant  or 

raise  it  to  its  diatosie  situalioiv. 

U a tima  rather  quick,  but  Bim^  The  saim-  as  hgaiure  nr  tie,  to  group  notes  together. 

Hu.  Wherv  this  word  is  pUrvd  over  passage*  which  have  ilots 
ibe  movenMot  is  to  be  per*  jilaced  after  one  bar  and  before  a sularequenl  bar,  it  siguifies 

it  without  hurry  or  preetpi-  that  the  pasaage  is  to  be  twice  played. 

time,  except  that  marknl  Bract  « the  line  or  hcacket  at  Ihe  liegiiming  of  each  set  of  staves 
f time  siKireed  each  other  in  every  Uoc  that  ties  them  togeiharr  in  a vsrticml  dirretioo. 

>,  Urgo,  vivacu,  allegro,  and  Breve.  A tiolu  fgimed  like  a square  without  a fail,  and  equal  to 

he  wo^  pill  it  adds  to  the  two  semibreves  or  four  minims.  It  lagniHes  also  a meattve 

ting  thst  the  time  misU  be  of  quantity  which  contains  in  beating  two  down  strokes  with 

TC^rd  by  poeo,  it  weakens  the  band  and  two  strokes  op,  but  this  only  in  commoQ  time 

the  time  must  not  be  con*  wHh  the  mark  C.  See  Alla  irere. 

dlcgn).  BnOaitte.  Bnsk,  airy,  gay,  and  lively, 

it  1m  is  to  return  and  cocn- 

Cadence  is  the  terminsiion  or  fall  of  the  notee  on  a chord  or  note 
closing  Ihe  strain  sad  naturally  expected  Ire  Ihe  ear,  and  is 
much  the  sanM  iu  Music  as  the  period  which  cIosm  the  venience 
beat,  that  the  notes  ve  in  a discourse.  It  is  perfect  when  the  harmony  of  the  fifth 
precede*  that  of  the  key  note,  and  imperfect  when  the  kt^  note 
re  tone  after  a major  semi-  with  its  harmony  precede*  that  of  the  fifth  or  dominant  with- 

out  ita  added  seventh,  taking  Ha  naare  uf  imperfect,  lic* 
ire  a larger  one  of  longer  cause  Ihe  ear  does  not  seem  to  sequiesee  ia  the  conclusten,  but 

vy  half  Its  value.  It  ahrays  to  expect  a eontinusliun  of  the  song  or  whatever  the  Husk  may 

rt  of  the  measure.  Some-  be.  A broken  or  ialemi]iled  cadence,  is  when  the  bam,  instead 

igth  of  the  note  H pieced eu.  of  falling  a fifth,  as  expected  by  the  ear,  riavs  a second  either 


major  or  minor. 

Cadeata,  Such  an  extemnorary  namage  the  peKormer  Intr^ 
duces  previoua  to  the  nnal  ^fce  on  the  kit  note  but  one  of  a 
midody  where  a |iauae  is  ornrhed. 

Canon.  A perpetual  ftigu*  written  upon  one  line  origtully,  with 
marks  to  show  when  the  part*  that  imitate  are  to  begin  and 
end.  This,  however,  is  more  properly  what  the  Italism  call 
the  Csnone  ckitao  or  Guonc  m eorpo.  111*  Coimhit  poriito  or 
riaaluta  i*  when  all  the  parts  of  a perpetoal  fugue  are  writica 
in  paititioo,  or  in  sepante  parts,  wHa  tbe  proper  pause*  «ach  b 
to  keep  or  observe. 


CWo,  or  ^rwMS.  Hm  trsbls 

Canto  fenao.  The  plain  song.  The  italUns  eaU  every  part  whether 
pkin  or  fig^w«<i^  of  the  ^jnel  of  c««mtetpoiiit,  by  ihb  nam* 
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Munc.  C<ij»rMVM.  A t«rm  tpflied  fo  crrtaSn  piecn  in  which  <he  conipowr 
■ — — I - * loow  to  hil  Without  ouahnement  lu  pvtictUor 

m«*iMures  or  krjt. 

CAotwcf'fn.  Th»w  formi  in  Miitknl  writin|(  or  printing  which 
are  the  Ri^n*  of  dvfa,  notes,  rr«t«,  he.  he. 

CAotUt.  A nmbmalma  uf  two  or  roiwu  aouiuU  heard  contrmpo* 
rAMoualr,  and  furrniiig  a harmony  between  Utetn. 

CAr»wa/ic.  ^le  introduction  uf  semituoi!*  between  each  of  the 
tinwa  in  tb«  diatonic  scale. 

Cf<y.  A mark  placed  at  the  brginnin|(  nf  a atalf  repreaenting  a 
note  Of  letter  of  it  which  detenoiaeit  the  natnea  of  the  degreca. 

It  ia  alway*  placed  ou  a itiie}  never  tu  a tf'ace. 

Cedfi.  The  euDcluding  passage  of  a akovetnvnt  when  it  oceuri  after 
a protracted  perG^  cade«|ca.  It*  length  varitv,  in  aatoo  cam 
H runs  to  a grvat  esteot,  io  other*  it  cootain*  tnm.-ljr  a single 
plmaa- 

C^ella.  A short  idiraae  or  pawiage  nut  OMislitutiog  a part  uf  a re- 
gular aechim,  but  nerviog  tu  connect  on*  Hoction  with  another. 

CeiHwia.  A ineawiTv  of  a ton*,  or  th«  amatlest  jKirt  into  which  U i* 
commniily  subdivided  i thus  the  tune  between  the  fourlh  aud 
fifth  of  1in>  scale  i*  suppoard  to  be  divided  iuto  nine  imail  part* 
termei)  cxtnmiaa  , 

fonsKiH  time,  ttt  Eifual  time.  That  which  contain  one  aemihf*ve, 
two  nuninn.  lour  crotchels,  eight  quavers,  or  th«r  val'te  la 
rrer^  sicawire  or  bar. 

C.iwpD*«tin«.  The  art  of  ditposing  Musical  acuoda  into  airs,  songs, 
he. 

Csw.'rrtas/f.  Those  part*  of  a piece  of  Music  which  sing  or  play 
iKroughuut  the  whole  piece,  either  alooe  or  accnm|«*oi«d,  to 
distiuguisb  them  from  tbuee  parts  thst  only  juta  at  particular 
parts. 

CsNtv>rdL  The  relation  of  two  sounds  that  an  agreeable  ts  the 
whether  applied  id  turenaUm  or  ojimooance. 

CintJ»*>u  d^rpfs  are  tho»«  which  adjoin  each  uther  in  tint  order 
uf  the  scale. 

fbesoauner.  The  union  or  agroement  of  two  sounds  prodiicvd  at 
the  same  time,  the  one  grave  ami  the  uther  acute.  Notes  io 
coiuanaiice  cuastitute  hamuiny,  as  Doles  in  sticcisMiun  melody. 

C«j«  sordini.  \V  rilten  abort  C H,  with  the  dain^N.'rs  on  a piano- 
forte. ot  the  mutes  on  a violio.  .V<asa  sombm,  nr  S S,  signifiiia 
Without  them. 

CW/mwri  hi*j.  Th«  san*r  as  tlwroii^  baa,  to  called  becauto  it 
gurs  quihi  through  the  cnniposttiuo. 

Contra/In.  The  counteiiemir  part,  or  that  immediately  under  the 
treble  in  tire  scale.  ^ 

Cun/ra^oar,  or  Cssatfr-rewsr.  See  CimlroJlo. 

Cowntfrpma/.  So  celled  angioally,  because  the  note*  were  |>aints 
plueed  one  agsinst  or  user  tlm  other  wiiboul  any  s4tius.  Nuw 
s every  compusiiiuQ  of  many  ports  receives  the  name  uf  counter- 

point. 

CrewywJa,  Increaung  the  wiund  from  soft  to  loud,  marked 

Creteket.  Oiiv  of  the  iiotas  of  time  equal  to  half  a minim. 

ila  Capo,  or  D C,  signifies  (rum  the  bead : it  is  placed  to  such  airs 
a*  end  with  the  Arst  strain,  aud  intimates  that  the  Sung  is  to  be 
begun  again,  and  ended  with  tlar  first  |wrt. 

DttiJi.  A small  utruke  thua  * plaml  over  uotes  which  are  to  be  per- 
formed in  a short  and  distinct  manner. 

l}tcef4»Mv  cwf>wer.  Tlut  which,  by  vary  ing  the  final  chord,  avoids 
the  finid  cluw. 

l}f/ective Jf/iA,  or  SemititOfhmte.  An  interval  or  srmitniw  lees  than 
tlw  Infect  fifth  } it  is  also  called  the  fiat,  lesser,  or  dimiiuthed 
fifth. 

are  the  little  inlervals  whemof  the  concords  or  harmo- 
meal  intervals  arc  composed.  The  three  degrees  in  conunuo 
use  are  the  gn-shfr  tune,  the  less  lone,  and  the  semitoov. 

Dmi-f/tfow'.  A minor  third. 

/^■WM^wrer.  A note,  two  of  which  are  eipial  to  a quaver. 

JteHvn/.  A ciKnpoaUiou  in  several  parts.  It  is  threefuld,  plain, 
figurative,  and  double. 

Z>iapiMr>f«.  A mutkai  mtrrvnl  by  which  most  authors  who  have 
written  on  the  theory-  of  Music  u«e  In  ea|vn»s  the  octave  of  tlw 
(ftvwks,  as  they  use  lire  terms  diapente,  disteiaarou,  and  bsoui- 
rhofd,  to  express  the  fifth,  Euurth,  aiMl  sixth. 

Diaprmtr.  An  anciant  term,  but  in  modvni  Music  signifyuig  a , 

ftnh. 

lAwWnsi.  A name  given  \rj  the  Ancients  to  a simple  iotervsl  (u 
distinguish  h a compound  one.  to  which  they  gave  tha 
uaroe  of  rys/ewi. 

/TwlnfnrDit,  An  ancient  term,  but  in  modem  Music  signifyiiq^a 
fimrth. 


/ha/<M*e.  That  natural  scale  of  Music  which,  proceeding  by  dc-  Music, 
grees,  includes  both  tones  and  semitone*.  It  includes  all  the 
(liffefvot  inIcTTuls  furraed  liy  the  natural  notta,  aiul  also  all 
those  produevd  Id  Iransputitig  the  uaiural  scale  higher  or  lower 
hy  employing  shai]is  uid  flsta 

/>MVcw«ric  <«MC.  In  the  ancient  Unwk  Music  tluj  which  du-joinsd 
twii  fourths,  one  oo  each  side  uf  it,  and  which  being  jumed  to 
either  made  a fifth. 

A divMiun  of  a ton*  less  than  a comma. 

DimmuA^  iir/i-rtt*/.  A delectivc  interval,  or  uiw  short  of  k*  just 
quantity  by  a lesser  semiloae. 

IhsriaHCH^.  Ihiniuiahiug  tlie  sound  fnmi  loud  tu  tuft,  marked 

thus 

/huwauiitMi.  The  chang*  of  ths  notes  of  a phrase  or  sretiun  from 
crotchets  iuto  cjuavers,  quavent  into  semiquavers,  Ac.  Ac. 
thrret.  A sign  ^ thus  em]iluy-ed  at  the  emt  uf  a slaffito  indicate 
upoe  wlut  degree  the  first  note  of  the  following  siafT  it  placed. ' 

DtKortt.  Tlw  rrUUoo  pf  two  sixuids  which  aiv  always  and  uf 
themH-Ke*  disagreeable,  whether  in  siiccCMiun  ui  cuiisuusflce. 

Kv«ry  discord  mud  be  pnqwKtl,  struck,  and  ivsidveiL 
/Asdur/MSttM.  A double  octave. 

/Afimwraev.  Tlw  same  a«  XAstvrd,  which  see. 

Zh/owc.  An  interval  cofufreheudmg  two  tones. 

Zhristua.  The  dividing  a larger  iDirrral  into  a number  of  less  ii>- 
tcrvals. 

*Jalce.  Fiaerd  at  the  bead  of  louvemcots  to  signify  that  they  arw 
to  be  plaved  softly,  sweetly,  and  agraswbly. 
ih>OTurm/.  I'htf  sound  which  makes  a y«rfect  filth  tu  the  fitui  in 
aiahantic  modes,  and  a third  to  the  final  or  sixth  to  the 
hiwest  chord  of  a idag-d  motk.  In  modern  Music,  it  it  the 
fifth  alwre  tlw  key  uute,  uid  derives  its  name,  as  in  anermt 
Music,  from  its  requiring  llte  key  note  to  be  heard  after  U. 

Drtting  main.  Seo 

EfAanmntc  rcirdf.  t!lne  divided  to  quarter  tones.  See  f«o*Mr. 
iixtrtmt,  A term  ajqdieil  to  thtMv  iutervals  where  live  diatooic 
dislancca  ate  iiieieascd  or  linmmsbed  by  a chrumatk  svuiitone. 

Fa/fc  cotfcarc.  On*  io  which  the  ban  rises  a lozw  or  setnifuae 
iiwtewl  uf  faUing  a fifth  or  rising  a fuurth. 

Ftguntinsf  cuwalcr^ia/.  'iliat  wliwreut  then*  is  a mixture  uf  dis> 
cimts  sluug  with  the  cuuounls. 

>7ar.  A sign  k u-ved  to  drpiewi  a note  uue  semitone, 

FJai/lflA.  Sm  jewiidco^ww/c. 

fontc.  Placed  over  a movoment  to  signify  that  it  is  to  be  pUyed 
loud. 

Fortummo.  To  signify  tliat  it  is  to  he  perCurnurd  very  knid. 

Fttmrih,  An  interval  coulaimng  fiiur  sounds  or  terms  lietwcen  its 
extremes,  and  three  iutervals,  or  as  being  tlie  futirlh  in  unktr  of 
tb«  aattiral  or  diatonic  scale  from  the  fuudAmentaL 
Fugue.  A musical  cnmpnxitiMi,  in  which  the  difit-rvat  puts  cum- 
rocnce  under  certain  laws  after  each  other,  c*L'h  repeuting  whut 
the  first  had  prrfunned. 

FandiTmew/ii/  kuM.  The  lowest  Dote  or  mot  of  a chivd,  which  is 
fuund  by  inverting  the  notes  whereof  it  b coitqmsed,  mi  as  Io 
bring  them  in  thirds  above  siKh  rooU. 

Oomwr.  The  generul  scale  of  the  notes  tued  lU  Music. 

Gen»t.  A ic^  of  Music  (hat  iwocevds  by  cortain  iutervals  s thus 
that  which  pruccods  chwBy  by  tones  w called  the  UiatuuK 
genus.  If  artificial  smuuU  are  iosrrted  Urlweeii  the  natural 
sounds,  a scale  is  formed  of  semitones  alooe,  which  is  caltwl  the 
Chromatic  gemt*.  When  a scale  b formed  yet  smoltrr  in  it* 
intervals  which  in  some  parts  contmni  quarteMunes,  it  is  caUed 
the  Enhanmimc  genus. 

Gram.  OnuDmital  uuteH  prefixed  or  poetfixed  Io  notes,  such  as 
the  appoggiatura,  the  shake,  Ac. 

Gra^atvm,.  A disXonic  sucemnwa  of  chords  eilhei  in  aMoriuliog  or 
descending. 

Grave.  A very  slow  motion,  slower  than  la^.  but  faster  than 
adagio.  It  is  also  applied  io  speaking  of  sounds  to  deuide 
one  that  is  Uiw  or  de«q)  in  pitch. 

Ontrivio  Placed  over  a inon'inent  to  sig&iiy  that  it  m Io  be 
furim>d  agreeubly.  ckgaotly,  grucrfully, 

<?roir^i.  Ncdia  liaki^  togrther  at  tha  Stem*. 

iiuuie.  The  Usiding  voice  ot  instrument  in  a canon  or  fnguc. 

Utirmotin:  triad.  The  union  or  cbind  of  soy  uola  with  hs  third  and 
|wr&ct  fifih  : M b anutlwr  name  for  the  cormnon  chord. 

Hartmag.  Hie  combi iiatioD.  or  ibe  agreeable  mult  or  union  of 
(wu  or  mure  sounds  beard  cnatrmjH'rauvously. 
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ihrftrg^o.  Stw  Arpfgjfio. 

HtuiftMtut.  TK«  pni»ci]«1  or  written  note  uf  tlw  NbaWe  over  which 
tbv  eitarwctcr  /jf>  ii  pUmt ; the  tecMiwliry  uc  »u|crtor  out*  ui 
caJM  the  Huiftlon.  It  waGcnnau  woiu. 

Hrtml'm*.  TIm!  uine  « lemiluatf. 

HtjrueAtffti.  A prui;re«kioo  of  m nolo,  to  wtueh  Qui<lo  Kove  the 
BunTti  lU,  n,  m%t,/a,  m4,U.  Ttte  hvJUftchwnl  h of  two  nurtt, 
«n<S  The  htrmtr  ti  rompttMn}  of  two  greater  tiwiet, 
and  two  1«b  awl  ooe  greater  wmitune,  vbteh  make  live  in* 
terr.iJH.  I^ie  liUttf  ii  compiwed  of  Iwu  greater  twoca  one  lewrr 
aud  two  i^oater  Biailocies. 

#/«w'W.  The  M • (lOUW. 

Two  or  more  chorda,  vtringa,  or  eoicea,  are  said  to 
Iw  hutiuiphonoua  when  they  arv  exactly  of  tlic  samv  }uUh  or 
in  irauuD. 

Hm/ftinn,  Stfe  Hmmpt’ton. 

Hjf/ifrvcke.  An  iuterval  equal  to  nearly  ooe  comma  and  a half. 

Im6rogii<i  {Tempo  if)  Music  writtea  in  one  mewuirc,  hut  really 
{wTfunmxi  in  another. 

/au/ff/Mw.  A s}iecie«  of  comnosition  la  wtuch  one  partia  made  to 
iivitate  the  other.  It  dt^rv  from  a fug'ic,  in  that  it  ia  nut  r»< 
siricted  in  the  iutervala  at  which  it  take*  up  the  point. 
imperftH  tmttmee.  Sec  Coi/rwor. 

bnper/tH  coi*r«r>/>.  IhinU  ami  sixths  are  the  imi>errect  concor<U, 
ami  are  so  call«tl  from  th«nr  lialdlUy  to  duinge  from  majur  tu 
minur,  or  the  contrary,  atiU  hoa<*v<tf  renuining  eonsonaut. 
i»*UT.  Tlie  Same  as  l>«rfer,  which  see. 

/aJtarsiMiriW  rMt/ion.  An  unex]iec1cd  mtruduction  of  a ilueonaot 
sound. 

huerrwpSf^t  ertdenc^ . See  Coitfiscr. 

/a/rrW.  The  dilhrrvttcv  betwinm  two  sounds  in  respect  of  acute 
and  grave,  or  ilte  inihgtaary  s^mcw  immmdcd  l^‘  two  aounda 
diflimng  in  ai-utenr»  <a»d  gravity.  Wliat  we  caJl  an  mlerval 
the  Anoenta  cidUiil  a diaalecB. 

htternam.  The  placwig  the  kiwvr  oole  of  any  interval  an  octave 
higher,  or  the  Hii^ter  note  an  octave  lower. 
trrtgutar  cWccirv.  llw  sanue  as  imjierCect  cadence.  See  Codence. 

Key.  IW  Kep’Hott.  A certain  fundamental  note  or  tone,  to  which 
the  whide  |.eeee  » accommodalcd  or  set,  and  with  which  H 
usually  iiegiits  and  ends. 

^ryJioarif.  T)^  platform  of  levers  in  keyed  instrumenta,  which 
are  preeMd  down  by  the  fingers  to  pnxiuce  a percusason  of  the 
string.  It  is  diriiM  into  long  white  In-ys  ami  short  Wack  ones. 

marked  over  a mnvemeid,  signifies  that  it  is  to  be  |wr< 
fivniM'd  in  a wailing,  plainliv*  raaoDcr. 

|4accd  to  a miwetnenl,  denoti-w  that  it  ia  to  be  per* 
fiinned  in  a langimhiog  and  soft  manoer. 

Large.  A character  dirooiii)^  the  grvateU  mesauiw  of  Musical 
qaaotity,  bang  equal  to  ngfat  srinibrevm. 

Idorghelto  ngoifirs  that  the  piece  is  to  be  perfortned  sluw,  but  not 
quite  so  dow  as  largo. 

I^arfo.  k sbw  motion  in  a movement : ot»i>  degree  quicker  llian 
grave,  and  two  degrees  quicker  than  adagsu. 
tamtiimy  mit.  The  sharp  seventh. 

h^ger  timet.  The  linos  added  aliove  and  Iwlow  the  staff*  of  five 
lines  when  the  ascending  or  deeceoding  notes  run  above  or 
below  it. 

T.iya/0.  Note*  tied  trigether  by  W these  marka  either  over  or 
under  them,  an  that  they  are  tbervby  iwoperly  but  one  note. 
This  is  also  called  Symrope, 
t,egy»a4ro.  The  aame  as  allegro. 

tjemtey  or  /.ewfo.  Deoolee  that  the  nsovemeat  ia  to  be  very  slinr  : 
between  grave  and  largo. 

fimmtt,  A small  interval,  rather  larger  than  a semitone  minor. 
tjMtg.  k charucter  of  Mnsic  coatainiog  four  scmibrctca. 

AfeeWrvas.  Prefixod  to  a nwsement,  ssgMifive  that  i|  is  to  be  played 
with  grandeur,  aikl  eonsequenlly  sh>w,  but  yat  wrth  stnrn^h 
amt  Armnna. 

,4/a/ne  and  Minor.  Karoes  given  to  imiierfect  concords,  which 
differ  fnmt  each  other  by  a semitone  minor.  TlHfy  are  also 
tawed  ra  the  tame  senso  in  speaking  of  discords. 

Mtamre  A bar  of  Minic  but  mom  ]trtiprrly  u»ed  to  exfwess  the 
inlervnl  or  s}»are  of  time,  whidi  lli«  ]>«r»OD  who  regulates  the 
time  employs  lartwren  raisifig  and  letting  fall  bis  baud,  to  con- 
duct the  movement  sometimes  qnieker  and  sometimes  slower, 
arcuvding  to  the  Mihject  to  be  sung  or  played. 

Medtmni.  Tiui  greater  'bird  ia  the  major  scale  an«l  the  lesarr  third 
in  the  minor  scale 


iUd<Ue  emdrnet.  See  Cadence.  Music. 

Meiody.  Tlw  agrerable  effect  of  different  sounds  ranged  and  di^  . ^ _ 

pawd  in  succesbioa.  The  air  of  a tune. 

Mfzz.0  so^vua.  A high  countertenor  or  low  treble,  having  the 
K ckf  on  the  second  Une  of  the  staff.  t 

.VisiBi.  A character  in  nitatiun  equal  to  two  crotchets  or  half  a 
si*mibrevc. 

SUmor.  Stv  Maj<»r. 

iWtrvrf  coi<oisrc.  See  Cadenet. 

M¥dtdaimta.  Tlw  regular  progression  of  asvcral  parts  tbrougfa  the 
vuunds  that  are  in  the  harmony  of  any  particular  key,  as  well 
as  the  proceeding  naturally  aiul  regularly  &um  one  key  h> 
anuther. 

Mvaockord.  A Musical  iastrumeiit  to  m«a»4ire  the  variety  and  prm 
portion  uf  Musical  simadc.  It  is  coustructed  with  a rule  un 
which  an:  sundry  subdivisions,  wbereus  ts  a string  strviched 
upon  two  bridges  at  each  nul;  between  them  is  a movabia 
b^lge,  by  weans  of  which,  in  ajiplyiiig  it  tu  the  diffimrnt 
divisiona  of  tlie  line,  you  find  that  the  souoda  ate  in  the  uune 
pro|<vrliuns  to  one  anulher  as  the  diviaiuns  on  the  Liue  cut  by 
the  bridge. 

kJordrnie.  A grace  used  by  the  Italian  5icbool,  by  turning  upwn 
the  Dotr  without  employing  tlsc  n»4r  below. 

Shtion,  The  mauocr  of  lieatiivg  the  mcastow  to  accelerate  or  pro- 
tract the  j-voiiuaciatinn  of  the  words  or  notes.  It  is  this  wluch 
dixtinguishes  iIm  different  sorts  of  fimv. 

fiatariJ.  A cHaraettt  >3  used  to  contradict  those  flat*  ur  sharps  Uiat 
are  jdaml  m the  signature  uu  ilie  same  line  ur  sjstfe  whereon 
the  naiural  is  employed,  in  which  case  you  must  take  the 
natural  note  as  it  is  in  ths  <li.itonic  scale. 

Soiet.  Charactits  which  mark  the  sounda  ; that  is,  the  elevaliniKi 
and  deprrsstem*.  aiwl  the  swifiocu  ami  sluwucsy  uf  lU  icotUiQS. 

In  strict  pci^priety,  however,  the  word  only  implira  the  marks 
which  lieiwte  the  degrees  of  gravity  and  aciitcneas  to  be  given 
to  each  sound. 

Old^gato.  It  is  used  of  a movement  written  for  a particular  instru- 
ment or  voice. 

06/ifwc  mohoa.  That  io  whkh  one  part  repeats  or  holds  on  the 
same  note,  whiUt  the  other  moves  up  or  down. 

Oftae*.  An  harmonieul  interval,  conriiding  of  seven  degrees  or 
Ico  intervals.  It  coataias  five  li>i»e*  and  two  semitone*. 

Oryom  poia/,  or  Hedn!  point.  A seriet  of  chords,  in  SMine  of  which 
the  harmony  of  the  fifth  b taken  unprepared  upon  the  ham 
as  a huUing  ode,  ahvlhcr  prverded  by  the  tonic  or  by  the 
harmony  uf  IIm  fourth  uf  the  key. 

Pan,  A piece  of  the  score  or  partitiim  written  by  itself  for  tho 
conreihvacc  of  Musiciauv:  iw  it  is  uue  or  mure  ijf  the  succea- 
aions  of  souiitls  which  make  the  hMmwny  written  aparL 

Patiilura,  ur  Pnrittiiat,  the  same  as  .Score,  which  see. 

Pmttuyt.  A i<(Ktiou  of  an  aur  or  of  a banmiay,  coosUting  at  most 
of  ooe,  two,  or  three  rerasnivs. 

Patvmy  aaiet.  Gracea,  wherein  small  nutvs  fulkiw  the  larger  ones 
to  cuniKct  Ibetu  with  the  s*a.‘ce«diug  aula. 

Paute.  A character  O'  ptaerd  over  a notn  to  denote  that  the  re- 
gular tunc  thrtvat  is  to  he  ileUycl,  ami  a long  contiDuaoc* 
made  uf  the  s«uind  un  that  pail  of  the  bar. 

Pedal  dunmiiMCV.  The  saimt  as  Organ  or  fWof  puin/r,  which 
■ee. 

Ptr/ee*  eademet.  See  Cadeare. 

Pkrate.  A shurl  mekKl}'  which  does  not  contain  a perfect  or  aalis- 
fartory  Musical  iitea. 

Ptaaiatimo.  S*"*  Ptaao. 

Piano,  placed  uwr  a awv«*mctit  to  signify  to  be  p1ay««l  softly  and 
sweetly.  Pi'mtanmt,  its  tuperlative,  denotes  that  rt  ia  to  be 
played  very  euft 

fHiek.  The  degree  of  acutmeas  or  gravenosa  of  a note.  It  n 
known  from  rKiwrimenhi  that  any  nowe  whaterer  produced  by 
asoBoronsbiidy,  or  by  the  vibvatiomofastring,  which  iaMpeated 
two  humlrvdi^foriytcmcaio  a second  at  equal  inimals,  emits 
the  youud  of  tbv  tenur  C ; if  three  hur>dred  and  sixty,  the  fifth 
above.  In  two  {wrf«<t  uaienon  from  two  ptpcv  each  twenty-foor 
iache*  long,  each  has  two  huodred  and  futty  vibrations  in  a 
second,  cither  olleroatc  or  coincident.  lu  both  cases  the  vibra* 
tions  as*  nut  dislingu«hsbl«  from  each  other.  ^^Tiat  if  calk'd 
concert  pilch  ia  an  arbitrary  standard  svUwttd  by  Uusicianv, 
by  which  the  tuning  ia  gnid^  not  wry  cUtk'rvnt  from  what  we 
haw  abi>Tti  dwrribed. 

Pin.  A little  more  ^ it  incmsei  the  sbrength  of  the  word  to  which 
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H U tddeil.  'nios /Hm  aliKl«  quicker.  PmpUmo,% 

/ littW  tofler,  &e. 

fHaftJ  mriodtet  iir«  mich  *«  hav«  thrir  pni»ci}Nil  ivotes  Cudtftiaed 
betw««Q  thr  fifth  of  the  k*!*  anti  rt«  uelaw  or  la-vlfth. 

P/oiW  <*Aa«/.  L'HNimaBcWntkxclmiastical  Muaic  tongnify  thcehief 
m«)odT  which  wae  cuofiiird  to  tJw  natural  souoiln  af  tho  acala. 

Poo».  A little  lew,  hu  jiat  the  conlrtuy  cArct  of  Pm,  aiwl  therw- 
fore  diraiifiiahre  the  »tr«i^h  of  the  ai^ifteatiun  of  the  wuni 
to  which  (t  M aiuirxt^l.  l^us  /Wo  meam  not  quite  ao 
q'uck  at  pwstu  tequim.  fWe  »U*fre,  a Uttlc  more  hrel}’ 
and  brikk  than  allegro  aJoue  requirev. 

Pffiut.  A mark  ' used  by  many  author*  ioetcnd  of  Ute  daah  I ; 
bat  it)  prinri]MJ  iwe  ie  to  ilittinj^iih  thoer  t>ot«»  from  which 
an  latermediate  eflecl  b nifured,  diSrrent  from  the  dath. 

/’«it>y>oiirion(  an  uoipilar  sutpenuoiu  of  the  harmuay,  bein|{ 
the  nrverte  of  aniicqwtimi* ; they  are.  ia  fact,  the  retanlatkius 
of  harmony,  by  ptitruq;  a ^Ukcord  upon  the  acceuted  (>art  of  the 
’ bar,  but  not  ptr^airvd  aod  rvtolved  according  to  the  rule*  for 
dukcord*. 

/Vrparsrioa  of  a dticord.  Takiag  care  that  the  note  which  u the 
ditcord  U beard  in  the  precnhng  harmony. 

/Vr«<ru  to  a njovement  demitM  that  it  ia  to  be  perfornx-d  faat  or 
quick,  yet  not  with  raieHiity.  The  anjHTlativr  Pmiutiam  ia 
very  quick.  Aon  tnppo  prt$io,  lew  quick,  iwt  luu  quick. 

Qmadntm.  The  aan>«  at  AWwra/,  wtuch  w«. 

Qwtft  cr.  A raeaaiue  of  lime  equal  to  half  the  crotchet,  or  an  eighth 
of  the  eemibrrve. 

Qtanimpl^.  A tpcciei  of  lime  which  coutaiua  fire  crotchet*  is  a bar : 
hut  svkloiu  uaed. 

RadievJ  iau.  The  laitie  aa  the  FanJaaimrii/  hut,  which  ««e. 

Hrptni.  A character  to  deiwte  tlwt  wlut  wai  laet  played  or 
■unir  mint  be  repealed  or  pvrfurmed  agam : thi*  b othenrim 
nurked  by  dots  against  a bar,  or  by  the  worth  Da  capo  or 
Btt. 

RemiuitoK  ia  the  decipharing  a ranon,  or  perpetual  fugue  from  a 
tingle  line  or  baff*,  or  in  oim  part,  in  which  all  the  roicea  that 
are  to  fidlow  the  gukle  or  nmt  r«ce  are  written  wparatvly, 
either  in  acoT«,  that  bin  aeparatc  hue*,  or  in  ai*paraie  jiari^ 
with  Um)  pauaca  each  ia  to  keep,  and  in  the  peujier  tone  fur 
each. 

Araoforwrt  a/  a dittord.  The  dcarefit  of  a diacord  after  k hat  l^cea 
ftnick  either  a tone  or  a wnutdoe  according  to  thr  mode. 

Re%).  A pauae  or  inlerral  of  lime,  during  which  there  b an  inter* 
miiaioo  of  the  emce  or  amuid.  Reeta  are  vanou*  length*, 
and  accordingly  expreated  by  certain  eharacten  according  to 
the  quantity  of  certain  nult^ 

Rkptkm.  The  diipoeition  or  arrangement  of  melody  or  harmiMiy 
in  retpect  of  lime  or  meaeurt. 

Rutfortttw^.  Denoted  thua  to  aignify  that  the  aouod  u to 

be  diminished  ainl  increaaed. 

Ripinto  Btgnifiir*  full,  and  dbtingubbea  thow  parts  that  play  now 
and  then  to  fill  up  the  Music  from  thow  that  play  throughout 
^ place. 

Rm,  Ina  prime  or  lovett  note  of  the  Harmomc  trirnd,  which  see. 

Seale.  A eerie*  of  smiDils  rbingor  falling  towards  ac'iUmees  or 
gravity  from  any  given  |titch  of  tune  to  the  greatest  prarticabb 
oMtoBce,  through  such  intermediate  degree*  as  make  the  sue* 
ceetioo  mob  agreeable  awl  perfect,  and  in  which  all  the  hur. 
monk  interrab  ere  cotirenicntly  divided.  Thb  tcale  b d«* 
nominated  a nniveroal  system. 

Seduwa.  An  interval  equal  to  about  half  a comma. 

Score,  or  htfiittcm.  The  Music  of  a piece  written  for  all  the 
etveral  parts  in  their  places  under  each  other,  and  the  bars 
erorwl  or  drawn  in  their  proper  idocea  through  the  whole  from 
top  to  bottom. 

Setamd.  An  interval  coasisting  of  two  degrees  dbtaot  from  each 
other  one  tune  or  one  aemitime ; consequently  tbero  are  two 
kind*  of  seroniU.  the  major  second,  or  tunc,  and  the  tninuc 
eecond,  or  temitune. 

Segno.  See  At  tegno. 

Se^e.  It  fonowx.  A word  often  written  before  a part,  which 
frithnit  stopping  i*  immediately  to  follow  the  last  note  of  the 
preceding  movement.  It  is  also  use«l  where  minim*,  erolchete, 
ftc.  XT*  *ubdivid<Hl  by  &troke*  drawn  through  theb  tail*  to 
make  them  abbiwiatcd  groups,  to  signi^  that  they  must  be 
perfiinnvd  in  the  manner  the  ont  are  maimed. 

Semmrret.  A note  of  half  the  quantity  of  a breve,  tontaining  two 
mioim*,  four  ootchets,  he.  The  eenibrrve  ia  accounted  ome 


meaaure  of  time,  or  the  integer  ia  fractiesM  and  nuUiptee, 
wbrrwby  the  time  of  the  other  uotes  u rx]>r«a»ed. 
irfatpesne.  A defectire  octave,  or  an  octave  diminished  ^ a 
miooc  eemitone. 

Snmdtopente.  A defective,  false,  or  flat  fifth, 

jkwidMr'smren.  A defective  fourth,  properly  called  a fabe  fourth. 

ArsMf  HSV4T.  A note  containing  half  the  quantity  of  the  quaver. 

Sewulamt.  t'sualiy  rmployed  to  denoto  a half  tone,  thou^  it  i* 
not,  mathematically  *])cakiog,  the  half  of  a tone.  Sraiitoiic* 
are  morvover  of  tlifee  sorts,  the  greater,  the  bseer,  and  the 
natural  temitone.  The  use  of  semitimw  b to  mn«dy  the 
defect*  of  instrijnMsita,  which,  having  their  auunda  fixed,  caaiMl 
always  be  mode  to  answer  tb«  diatonic  scale. 

Sensa,  Without:  as  Hemxa  rfromea/i,  williout  inttrumenta 

Segarnee.  A similar  oucomiion  uf  eboeds  ascending  or  dweendiog 
disUonically. 

5evcn/A.  Musical  ifllcrvalcoDsistiogof  lhieetocMs,two  major  semi* 
tones,  and  two  minor  semitonw;  at  least  such  b t^  maior 
■erentli.  but  the  mimir  seventh  coosiit*  of  one  lune  lew.  Tne 
MVenth  b cumpuaed  diatooically  of  arven  degrees  and  six  in* 
terra]*. 

^^xato.  A term  written  erer  a note  to  signify  (hat  it  b tu  be 
played  louder  than  the  rest. 

Shake.  A quick  alternate  rrpetition  of  (h«  eote  abuse  with  that 
over  which  it  b marked,  and  coromoaly  ends  with  a turn  frum 
the  note  taduw. 

Skarp.  An  artificial  note  or  character  tfaua  ^ wbkh  |nvfiied  to  a 
note  *how*  that  it  u to  be  sung  or  played  a scmiiamt  or  half 
note  higher  than  the  note  would  have  been  without  it. 

Signature.  The  sharps  or  flats  placed  afier  the  rlrf  at  the  begin* 
iiing  of  the  stave  which  atfcct  all  the  notes  of  the  same  letter 
throughi'Ut  the  movement.  Tbuse  which  alter  the  rwirto 
of  the  movement  in  wkLitMin  to  thA  utliers  l<eiug  termed  ecci* 
dflsta/,  whereas  (he  first  mrntiooed  ate  eateulnd. 

Sulk.  One  ofthe  simple  or  ongmalconcurd* or  harmuuical  ioterva's. 
It  b of  two  kinds,  greater  and  lets,  and  thenrfureeiitrvmedotie  uf 
the  iffl]>«rfuct  eonounl^  though  each  of  them  arise*  frutn  a difliir* 
tnt  divisioo  of  the  octave.  The  former  a composed  of  sis 
ilegrers  awl  five  inlervala,  in  which  four  are  t»iH»  and  one  a 
srmitoae.  The  Irsaer  sixth  is  also  cwn|Hi*ed  uf  six  dvgives 
and  five  mtervak,  whereof  thrvw  arv  tone*  ami  too  wimkine*. 

Skip.  The  passing  frum  one  sound  to  another  by  mure  tbau  a 
degree  at  one  time. 

Slide.  A grace  used  by  the  German  School,  eoDusting  of  Iwu 
small  note*  which  move  by  degree*. 

SUr.  An  arch  drawn  over  tsru  or  more  note*  npnn  difliei'ot 
degrees,  and  eignifie*  that  all  the  notes  are  to  be  played  a* 
BtDouthly  as  poaoible.  In  vucvl  Music  it  b placed  uv<  <U' 
under  all  the  note*  that  are  to  be  bun^  to  tlie  same  syllable. 

Smorxalis  A terra  lo  denote  that  the  bow  of  the  violin  b to  be 
drawn  to  its  full  length,  not  with  equal  firciiglh.  but  lighter 
and  lighter  on  it  by  degrees  liU  at  last  Kartrly  any  aciuod  is 
licwrd. 

5nOTf,  or  Soaremmie.  To  be  played  sweetly  or  agreeably. 

S».frgg*o.  Tlie  system  is  which  the  teietw  tsules  of  the  smle  arv 
distinguished  by  the  syllsides  «rf,  or  do  of  thr  Italuos,  re,  ssi, 
/•tyrnd,  to,  whose  oflkv  b,  bya]qily)og  thiim  to  every  note  of  the 
scale,  ta  obtain  a pronunctatsnn  with  ease,  and  atoi  that  by 
them  the  tunes  and  semilooe*  of  the  natural  *<udt  may  l«  better 
disitngujslied.  This  M obtained  by  the  four  xyllAh£r* 

•u/.  ia,  Frum /a  losof,  and  jo/  to  to,  and  from  to  to  ssi,  arv 
each  a tenutone,  without  oodciug  the  greater  or  Iw  tune,  but 
from  to  lo  fa  and  from  sii  to  yk  only  a semituue,  if  these  be 
applied  ia  the  following  order, /ci  ml,  la  fa,  «o/  to,  »ii  fa,  they 
cxfucas  the  natural  Serb*  fnan  C,  and  if  ivpraliN],  a SvCwod  or 
third  octave ; at>d  w*  esm  by  (hem  expiess  whola  of  the  dif* 
ferOBt  order*  uf  tenet  and  semitones  in  the  diatonic  scale,  fa, 
W,  to,  otill  banding  above  m«.  and  below  it  the  aaros  in- 
verted to,  *oi,fa,  and  one  mi  b always  dbtant  from  another 
an  octave,  whkb  caooot  occur  wi>h  any  of  thv  rest,  becauwe  in 
aaceodii^  after  mi,  fa,  ml,  la,  fa  always  ewne  io,  whkh  in 
descending  srv  repeated  tnwrsrly.  'fhe  use  of  this  system  m 
this  >~Tbe  first  step  in  learning  to  sing  b to  riuse  a scale  uf 
notes  hy  tonta  and  the  semitones  In  thmr  naluial  }ilaees  an 
octave,  and  descend  again  by  the  same,  and  then  to  ascend 
and  descend  by  skips,  os  thirds,  fourths,  tor.,  amt  to  do  the  same 
whatever  be  toe  pitch  of  the  scale.  Now  tbeic  note*  bring 
represented  hy  lines  and  space*  to  which  the  above  syllabirs 
ore  appbed,  and  the  learner  taught  tu  name  each  line  and  syuice 
thereby,  U the  system  of  Sulfeggio.  By  it  we  learn  to  time  the 
ikgiees  aad  intervals  of  aound  exp  reseed  by  notve  on  a line  or 
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^Mc«,  or  ftro  words  to  Mune  to  which  oon«  h«Tf  bton  written 
moui*  uf  Afticulste  touoda.  but  chiefly  hr  so  on^uoiiitsoce 
with  th«  do|{f«M  And  interval*  CkjwoMed  by  thow  aylUbVaa, 
wc  Mtdily  know  the  place  of  the  Mmtt4xoei  and  the  true  die* 
taaee  of  the  autea. 

StUecitc.  Uecd  to  expma  that  the  piece  is  to  be  nerfomed  in  a 
mournful  roanuer.  It  abo  means  with  care  and  accuracy. 

Soprn.  Sea  Soiht. 

Saprvmo  eft/.  The  C clef  uaed  fnr  the  TOtcei  of  Cnnelee  and 
children.  In  Italy  and  Germany  it  u the  clef  in  Kcoeral  uh 
for  the  harpwchncd ; when  placed  on  the  8nt  line  it  is  called 
•imply  the  aopraau  clrf,  but  if  it  ba  placed  on  the  eecood  Uae 
it  ii  ailed  I lie  meiao  eoprana 

SoHtnutv  denotee  that  the  aouad  b to  be  behl  oo  in  an  equal 
steady  auanea. 

Sotm.  B^ow,  iaferiar,  in  contradbtiDCtion  to  .Stpra  ahon. 

Spaet.  The  vmd  between  any  two  lines  of  the  stsfl*  whereon  a 
pbee  of  Music  m pricked  or  noted.  In  ancient  Music  three 
■pacee  and  four  lines  only  were  used. 

5^'ri/D,  or  Xfiri/AM.  To  he  played  with  vi^iror  spirit. 

StaeculQ  deautn  that  the  Music  to  which  it  h a|iplied  b to  have 
every  lurte  divided  or  separated  fnxa  the  aexl  in  a plain  and 
distinct  maniMf. 

Stuff.  The  five  lines  on  which,  with  the  intsmiediate  specen,  the 
BOtec  of  Muiac  arc  written  { said  to  have  beea  iotruduciMl  by 
GuhIo. 

Stem,  The  notre  of  Music  eondst  generally  of  two  parts,  tha 
head  and  the  Wem ; the  former  b either  open  or  black,  and  must 
always  be  {dated  oo  a line  or  space,  ihs  stem  b the  line 
drawn  frusn  it  either  upwards  or  dowowards  at  pleasure. 

jbkdesiMMal.  The  fitlh  belu*  the  key  note,  ot/uurlh  in  eacending, 
beioit  as  H were  tha  t^v«roin|;  note,  because  it  requires  the 
tonic  Id  be  heard  siWr  it  io  the  {>ls{pU  cadence. 

StAitu.  Quick,  hssldy ; thue  k’ofh  ndt/«,  en  Italiaa  phrase  written 
at  the  bottom  oi  a leaf,  means  turn  the  leaf  qiacaly. 

Ss^msdiaat,  or  middb  note  betwean  the  tonic  and  subdomiaant 
descsndiug  •,  il  is  the  gnater  sixth  io  the  major  scale,  and  the 
Ifwser  sistn  in  the  minor  scab 

StAtmtittme.  A wnrd  used  by  the  Gennaos  for  the  leading  note  or 
sharp  seventh  of  the  scale 

Saks/t/wiioN,  CAenfr  •/.  Names  givsn  Io  the  two  chords  of  the 
ninth  major  aad  miner. 

Aeperdsawooai.  The  sixth  of  the  key  in  the  deecending  scale. 

dTs^erfowic.  The  second  above  the  kiry  oote.  In  tbeo^,  it  b cofk* 
sidensl  a variabie  mund,  being  a comma  higher  to  the  major 
•cab  than  in  its  relative  minor. 

Sappesrd  bus.  That  bass  in  which  the  root  of  the  harmunic  triad 
of  the  chord  b not  the  loweet  note  ] by  others  il  w the 

invemon  of  the  aacompenying  cboi^. 

Suppoei/iea,  The  use  of  two  succvwive  notes  of  equal  vshM  as  to 
ttme,  one  of  which  beingadiscnrds(i)ipneee  the  ermer  aconcoid. 
There  are  mveral  kinds  of  suiifnsitMm  : flrat,  when  the  perts 
proceed  gradually  from  concotu  Io  dneord,  or  on  the  contrary, 
Kom  dtseufd  to  concord,  the  iniervening  discord  seeviag  mersiy 
as  s trsnalMD  to  the  folloeing  roncura. 

Smtptnt¥»n.  The  holding  on  uf  s note. 

SynospshsH.  A striking  or  breskiog  of  the  time  whereby  the  d» 
tinrtwos  of  the  eeve^  timee  or  parts  of  the  meseuie  is  inter* 
rupled.  But  it  b more  particularly  useil  fur  the  connection  of 
the  teat  note  of  a bar  with  the  6nit  of  the  following  one,  so  as 
to  maka  only  one  note  of  both  ; and  it  is  aWo  sometimes  used 
in  tha  middle  of  a maasura,  bkewue  when  a note  of  oneys^ 
ends  or  terminalaa  in  tha  middb  of  the  note  of  another ; thu  a, 
however,  abo  called  buidiog  ««  ligature.  Syneopalioa  is  abo 
uaed  for  a driving  not* ; th^  b,  when  tome  shurter  note  el  the 
beginning  of  a meae>»re,  or  half  measure,  b followwi  by  two, 
thine,  or  SKue  boger  nutrs  before  any  other  occurs  eqisal  to 
that  which  occaeioneii  the  driving  note  to  make  the  number  svwa, 
thus  whcD  an  odd  crotchet  comes  befor*  two  or  three  mioinis, 
or  an  odd  quaver  befose  two  or  more  emteheU. 

Sifueaft.  Signifiee  the  diviuon  of  a note  j employed  when  two  or 
more  of  one  part  answer  to  a single  note  of  one  or  the 
other,  ee  when  the  sannhreve  of  ihe  one  eoswm  to  two  or  three 
notes  of  the  other. 

Sjfttem.  A compound  mterral,  or  one  composed  or  cenoeived  to 
he  eumpoeed  of  several  b* ; thus  the  octave  b a syston. 
See  XhesInM. 


Thabterr.  The  uae  of  letters  of  Ihe  alphnhst,  or  any  other  <h»> 
ndan,  to  ecpseee  the  eaunds  or  notes  of  a compoailioa.  It  ia 
ftol  iirtel  in  lawdern.  Music.  In  a ■Uielcr  auMS^  it  is  the 
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inidhod  of  writing  Music  for  a {larticular  instrument  on  pa« 
rallc!  lines  escli  uf  which  represents  a stnog  of  the  instrumeut.  , 
Oo  these  orttun  letters  of  Ihe  alphabet  arc  pUced,  whereof  A 
shows  that  the  string  b to  b*  stnick  open,  B that  s finger  b to 
be  put  upon  the  first  stop,  C oo  the  second,  D on  the  third,  and 
eo  oo  through  the  octave. 

Turrt.  Sifpiifies  llial  Ihe  |«rt  to  which  il  is  prefixed  is  to  be  siboL 

7«rr«fo.  Sluw,  much  the  ssme  time  ss  largo. 

Ths/o.  The  touch  of  any  iastniment  by  meaai  of  which  its  notea 
are  mide  to  miuud.  The  words  TimTu  are  put  to  thorvugh 
bssaes.  Id  droule  that  the  iustruineuU  accompanying  are 
merely  lu  strike  the  single  souivU  frvni  that  |<lace  till  they  find 
figures  again,  or  the  wurd  mteerja  ur  occosrpaiwiisim/r  placed 
in  iheir  part  which  intimate  that  'here  the  chonls  are  to  be 
begun. 

Tcmpcnmirjs/.  The  errangemeot  of  the  imperfect  concords  in 
instrunHtite  whose  keys  anr  fixed  liy  triuisfming  lo  them  part  of 
the  beauty  of  the  perfixt,  or  io  olher  words,  by  subdividing  the 
redundaut  cumms  so  a*  to  dislnbuie  it  over  the  scab. 

Tknvpe.  ^ Merely  tbs  Italian  wurd  fuc  time.  For  Tempc  ttimAroghOf 
see  hAroflf. 

Ttuar  The  ant  mean  or  msddb  part,  which  is  the  ordinary 
compass  of  the  human  vwce  when  neither  mmed  to  a treble 
nor  demeseed  to  a beaa.  It  is  denoted  by  the  C clef  on  the 
fourth  Una 

7>w/A  An  interval  consbting  of  nine  degrees  and  five  spaces. 

TWcacAord.  In  ancient  Music,  a concord  ctKuiiting  of  three  de- 
gress or  intervals,  aiwl  four  terms  or  soundB,  hwtnerly  called 
dialeMaron.  The  urtaw  hae  been  considerrd  as  oompusad  of 
two  fourths  which  are  dbjorinvd  or  sr{Mruted  by  s tone. 
Theory,  however,  does  not  allow  the  perfect  puUhematical 
equality  of  the  fourths  ia  re«pect  to  the  plaM  uf  Ihe  tones  which 
compusi'  them. 

7Vm.  deprveston  of  the  hand  in  heating  time. 

Third.  An  iiBperfoct  concord  resulting  frumsmixturvoftwosounds 
containing  two  degrees  or  intervals,  aad  three  terms  or  sounda 
It  U of  two  sorts,  m«}ur  and  minor  ; the  firet  b comnosed  dia- 
tonieally  of  three  terms  or  sounds  contmning  two  degress  or 
uitervab  on  fixed  instrumeots,  and  the  miaur  third  b composed 
of  three  degrees,  and  contaioi  a tone  and  a diatonic  semitoM 
between  tlm  rxtremee. 

Tim*.  The  duration  or  continuity  of  a sound  or  note  as  to  ha  pro> 
portion  of  a bar  or  measure. 

Towr.  A certain  degree  or  interval  of  time  whereby  e sonad  may 
be  rabed  or  depressed  from  one  extreme  of  a concord  to  am^ 
tber.  Tunes  urbe  eut  of  tbs  sioipb  coocords  sad  sre  equal  to 
their  difltwncea 

Tbm'c.  The  key  sole,  or  chief  sound,  upon  which  ell  trnlar  melo- 
dies depend  and  with  which  they  all  terwiinate.  Ail  hs  octawe 
above  and  teduw  are  called  by  tfia  same  naoM. 

TrtMMrMn.  The  brvaking  a gveater  note  into  a test  lo  smooth  the 
Tusighnssa  of  a skip  by  a gradual  passage  to  the  following  note. 

rVwwyiartoa.  The  change  of  a mslody  info  a hif^ser  or  lower  piteh. 
Any  mekidy  in  a nssjor  scab  may  ba  transposed  into  any  other 
major  stale  by  akenog  the  signatuic  accaraing  to  tbe  pitch  of 
Dm  new  key.  Tbe  same  may  take  iilace  wdh  melc^ies  in 
musor  key^  When,  however,  a meludy  originally  major  b 
performed  in  tbe  relative  tumor  key,  it  b called  variation  aad 
not  traaepoeitioa. 

TVrk/r.  The  highest  or  acutmt  part  of  the  human  voice,  usnally 
sung  by  females  or  by  ckildr^ 

TVcBMitda  amd  TVrmeib.  To  denote  that  several  notes  of  Ihe  same 
degree  or  pitch  of  tuee  are  to  be  executed  with  ooe  draw  of  the 
bow  BO  as  to  produce  en  efict  of  abaking. 

TVted.  Sec  Hurm'  me  triad. 

Trip/t  One  of  the  kinds  or  mseeuree  of  time,  of  which  them  are 
many  epeebe,  but  ia  all  of  them  there  b a dirisioo  of  the  iiica- 
■urea  into  three  parts;  as  for  inetaooe,  into  three  raimma  threa 
crotchets,  three  quavers,  and  so  on.  Three,  or  its  multiples, 
being  always  the  denomiastor  of  tba  fraction  placed  after  tha 
signature  at  the  beguioing  of  the  staff. 

ThpMt.  Groupe  of  thm  iKitcs  tech  grouped  by  luuling  the  stetm 
at  tbe  bottom. 

7>ii»atu,  or  TVWoar.  An  inteivM  eonmsting  of  tbreo  tones,  or  a 
greater  third  aad  a tone  major,  which  tone  b divided  into  two 
eemitoncs,  ocm  major  the  othw  minor.  The  tritonc  b a sort  of 
teduadaal  third,  euasbling  of  three  tooes,  whenoa  its  name ; or 
more  properly  of  two  tones  and  two  eemitoncs,  one  gtasler  and 
one  less,  ss  rium  C to  F S or  E lo  B it  b not.  m tnilh.  aa 
H b oft»  anoaeoualy  called,  a grrater  or  sharp  fourth,  beeauaa 
tba  fourth  ia  a perfoct  interval,  aad  has  no  majority  nor  ninn* 
rity,  nor  mtwt  it  be  eoafouad^  with  tha  defoctiro  fifth,  iaam 
b H 
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much  <u  tb«  tritooe  onljr  Iaclud««  four  drgrMi,  whrreM  the 
(feSectirti  fifth  conUiDa  five.  b«w(lr«  «htch,  ataoof(  the  mx  aerah 
twm  »hkh  cocnpuMT  thu  tritooe  chnnoalically.  there  4re  ihnM 
f^TMler  ftiKi  tlinw  Ins,  whemu  ui  the  deCectiw  fifth  there  juv 
two  leM  *o«l  f«KUr  ffteaier  vemitunee. 

TV.  An  krrh  ''"“N  drawn  um  two  ih><m  on  th«  Mine  dejyre*. 

Tirae.  *niat  pni|wrty  of  »nunds  vherwlty  they  came  uutler  the 
rrUtiou  of  acute  and  dntve  ti»vafd>  each  other. 

Titrn.  A itrecw  merk^  over  « nut*  which  indiealM  that  * note 
onailegTea  h*KlH-r  n to  be  elnick  lariote  it  kbnrtly,  and  ponuig 
quickly  through  the  note  ilael^  turn  from  the  note  a degree 
bekiw  lulu  the  note  itaeif. 

TtJlt.  A»  i>|qKwc<il  to  w*/e,  in  which  only  one  part  |>Layo,  nveana 
that  oil  tlw  porta  ore  to  ploy  togvlhcr. 

C;eroMNUM  cAard.  The  cbunl  of  the  oUlb,  not  ao  called  hectiwe 
uouaiuil  iir  improper^  hut  in  contradiatiiictioB  to  the  cornmon 


chord,  or  that  ot  which  th*  fewwot  note  to  the  fuodameDtal  Mtaic 

f/nuM.  The  eflrct  of  two  tounda  equal  in  degvet  of  tint#  or  in  ' 
point  of  KToviiy  and  oeuleMaa.  Or  a cusaenanceof  two  aoutMkt 
|irudtK«d  by  two  hodiea  of  the  mme  matter,  kogth,  ttuckneea, 
tenaion,  Ac.  equally  struck  w>  that  they  yiekl  the  ooiDe  huM  ot 
KHIAd. 

CT/.  The  ooiiM  of  the  firel  of  the  Muticol  aylUblea»  to  which  the 
Fiewch  added  a Hveath,  which  i«  colled  «. 

/'orMlitM.  See  TVaafpoai'/tan. 

t^ick,  nearly  the  mom  oa  Aeecc. 

/'i^sceoo.  Deootea  that  the  aMvemmt  ia  to  bo  performed  with 
vigour  and  atrength. 

ymart.  With  life  oiul  apiht.  It  ia  a degree  of  flooveoeat  between 
largo  and  allegro,  but  twom  to  allegro  than  largo. 

r ilu.  See  5«k/0. 
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Lufliiuiu 

1752.  D'Alembert,  (Jeon  le  Rond,)  Klemeus  d«  Musique,  Pans. 

Lyons.  1762. 

1753.  Avison,  >kaay  on  Miiairal  Kxpremion,  8ro>.  Load. 

175).  Bach,  (Chories  Phihp  Kinsaud, ) V'em<h  uber  die  wshre 
Art  das  Clavier  >u  sjHelen,  1753,  1759,  1780. 

1754.  Betht»y,  (H.  de,)  Rx]Kisifiu«i  de  la  'ThAurie,  Ac.  8m.  Parw. 
1754.  Riepef,  (Joseph.)  Aafongsgrtiude,  &c.  ful.  Ratisboik 

1754.  Tartini,  ((fiuseppe,)  Trotlstu  di  Musks,  4lo.  Padua 

1755.  Nichelmon,  (Christopher,)  IHr  Mviudw,  4to.  Danltig- 
17-55.  Morpttrg.  t'Fred.  Wm..)  Uondbuck  bey  drm  General  Baas, 

1757,  1762. 

1758.  Adlung,  TM.  Jaeoh,)  Anleilung  au  den  Muaikali*cber  (riilahr 
liwit,  8ro.  KrfuJt;  nrw  eiUiiun,  1783,  ^ MiUrr. 

1761.  Antoniolto,  (Gkirgui,)  L'Arte  Annotties,  foL  London. 
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I76L  RuuMier,  (M.  rAbbi,)Tnki^i  J«!*  Atxonli,  8»o.Pum. 

] 767.  HUioviUt,  Histobv  C«4o^nie  <)e  U Mu«uiu«>  Fam,  4lo. 

1768.  KoiiiaeaUt  (Jean  Ju)um,)  DtcUosiDaiM  d«  Musiaua.  Faria. 

1770.  Uoldao,  (Joba,)  An  KMy  tovarda  a Katuinal  SjiIkid  uf 

Muair,  oUoog  4h>.  Gtaacov. 

1771.  Bamelirimler,  Le^ooida  (JtavcciB,  et  Pnncr(wiMl'HarmMii«t 

4(a  Farta. 

1773.  Stilaer,  (Juhu  Q«4)rge,)  AUf^emetM  Theoria  drt  Scbdoen 

Kuntc,  laric*  8?o.  3 Tula.  L«ipti|;. 

1774.  Laaga  CUviar  Spialan  und  Gatieral  Bom.  Omalicitdt. 

1774.  (D.  A.,)  OcU  OrigiiM  e della  Regule  drlla  Muaiea, 

4to.  Rom. 

1774.  Gvbert,  (Marlin,)  Da  Canlu  at  Moa.  Sacra,  4(o.  2 rob.; 

Son|ft  Radastaatiei,  4to.  3 rola,  Typ.  San  Blau. 

1774.  Kiraberf(er,  (John  Lha  Kunafa  dca  Kamen  mliea, 

4lo.  Barlin. 

1774.  Ifaitini,  (ii  Padia  Giambnttiata,)  Saggio  d)  ContraiTpunto, 
Ac  i Tob.  410.  Bujogna. 

1776.  Hawkiai,  (Sir  John,  ^ieht.)  A Oancral  Hiatory  of  lha 
Scieace  and  Fracticv  of  Niwc,  6 aola-  4to.  Lend. 

1776.  Bumay,  (Charlaa.  Mua  Doc  Oaf,)  A General  Hidory  of 
Muaie,  4 Tob.  4lo.  1776  to  1789,  London. 

1776.  Marcadier,  (D«  Belaata,)  Kovreau  Syatime  da  Muaiqua, 
8vd.  Paris. 

1T79.  Vallotti.  (Franc.  Ant,)  Scianu  Taorici  a Fraticn  dcUa  Mo> 
daroa  Musics,  4to.  Parlors. 

1780.  Hnicr,  (J.  A.,)  Muaikaliadte  Riehtigan  Gaasnge,  4to. 

l^atpaig. 

17M.  Horde,  (M.  da  la.)  bam  sur  la  Muaiqua.  4 rola  4to.  Faria 

1781.  Catalisai'.o,  (Qaoaro,)  Orammatica  Arroonica.  Homs. 

1783.  Petri,  (John  Samuel,)  Anlritung  sur  Frataacban  Musik,  4to. 

Laipiig. 

1783.  Maxwell,  (Mr.,)  Esaar  on  Time,  8vo.  London. 

1783.  Pissatti,  (Giuseppe,)  La  Scienss  dai  Suoni,  small  8ra  Vanica. 
1784  Jeoas,  (Rat.  Wm.,  of  Nayland,)  A Trasity*  on  the  Art  uf 
Mum,  Culehistcr. 


1784.  Keebla,  (John,)  Tli«  Theory  of  Usrmoaics,  4to.  Londiw.  Music 
1789.  Turk,  (Dao  Gottlieb,)  Kluvwrachulv,  Laipxig. 

1791.  Framary,  (Ntcolss  Kibeuoc)  Kocydopddia  Mfthodiijue, 

3 vola  Paris,  1791  to  1818. 

I79X  Frike,  Guide  in  Harmony,  obLmg  foL  Load. 

1794.  Ssla,  (Nic,)  Rvgola  del  Cofitrapunb)  Fraticor  foL  Nspoli. 

1796.  llsrrtKin,  Univs^aal  Dictiuoary  of  Musk. 

1796.  Gretry,  Mimuues,  ou  Kssai  sur  la  Musit^,  3 vuls.  Sro.  Faria. 

1796,  KoUmsa,  (.A.  C.  F.)  hlssay  on  Musical  Harmony,  ful. 

1798.  Bequeoo,  (Vine.,)  $^gi  su  HisUbilianento  daU*  Aite  Anno* 

uica  Gred  a Krimani  Cantori,  Parms. 

1799.  Kollmaa,  Kasay  on  Musical  Cotnpositwn,  ful. 

1800.  Mvidd,  (Willtsro,)  IntrcMlurtion  lo  Harmony,  4fa  London. 

1800.  King,  (M.  F.)  General  Treatise  «i  Music,  |wfticularly  on 

Harmony  or  Thorough  Bass,  and  its  s|>(4tcatioD  in  Coos* 
pusition,  Did.  Lend. 

1801.  Langle,  (H.  F.  M.,)Noat'cUa  M6thode  pour chiifrer  lea  Ac* 

cords,  8to.  Faric 

1 803.  Koch,  ( Han.  Chnst,)  Musikalischea  Lexicon,  3 vola.  laqje  8ro. 

Frankfurt. 

1803.  Kalkbreuner,  Histoite  de  la  Ma«que,  8?o.  Paris. 

1803.  SabbalLni,  ((^iigi,)  Traiiato  sopra  k Fughe  Mnsicali,  3 voU. 

4to.  Vrrveiia. 

1803.  Calal,  l>HUisa  of  Harmony. 

1803.  Oium,  (lln.  Anae,  Isle  Bliss  Yoiug.)  Intruductioo  to  Music, 

6«u.  Kdinbur;^!. 

1806.  Momignj,  Court  complet  d'Karmooia  et  d»  C-ompoaition, 
d's^t  une  Thdortc  Nouteilc,  3 vole  8vo.  Park. 

1804.  Choron,  (M.,)  Frinnpes  de  CumpusitiMi  drt  Kcoles  d'Kalie, 

trad,  de  ITtalien  de  Sala  et  auttea,  3 voU.  4u>.  Faria. 

1809.  CallcoR,  ( Dr.,)  Musical  Dictionary,  small  Svo.  Lotxlon. 

1813.  Crotch,  Etemanls  of  Musical  Compoaitkio. 

1814.  Choron,  (5!.,)  Mlthaxle  Rlfmeotaire  dc  Compuaition,  trad,  da 

rAUamand  d'Albrech’sberger,  3 role.  8vo.  Faria. 

1816>I7.  Berton,  (H.  Montao,)  Trati4  d'Harmonie,  sutvi  d'ua  D» 
tiocuMira  daa  Accord  4 vob.  4U>.  Fub. 
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SacnTtoff.  IXfJinition  of  En^aving,  and  tarikti  Mctkodt  of 
the  Art. 

Enoravihq  is  an  Art  allied  to  Sculpture  as  well  to 
Painting,  but  more  especially  to  the  latter,  ever  since 
the  invention  of  multiplying  impressions  upon  paper. 
In  its  ancient  and  more  getieral  sense,  En^^ving  may 
he  defined  the  repreaentalkm  of  objects  by  means  of 
incision  on  plates  of  metal,  on  planks  or  blocks  of  wrod, 

The.^rtd^on  stones,  gems,  &c.  Modern  language  gives  the 
name  more  commonly  to  such  lines  and  characters  exe- 
cuted by  incision  u|>oii  wood  or  metal,  as  are  intended 
to  be  communicated  to  paper  in  a prinling*presB  ; and 
applies  to  the  impressions  thus  taken  the  term  prints  or 
Engravings.  The  same  tenn  is  used  for  lithogr^hic 
impressions,  while  those  taken  from  wood  are  somelimcs 
called  wood-cuts. 

The  word  Engraving,  however,  is  still  used  according 
to  its  primitive  meaning,  to  denote  certain  branches  of 
the  Art  which,  from  their  utility,  as  well  as  from  their 
hold  upon  the  vanity  cd*  mankind,  arc  never  likely  to  be 
lost,  and  which  have  descended  to  us  from  the  remotest 
antiquity,  such  as  Gem  Engraving,  Seal  Engraving, 
and  Die  Engraving. 

Its  soil*  (1.)  As  an  iutr^iiction  to  the  present  subject,  some 
notice  may  be  expected  to  be  taken  of  these  antecedent 
and  partly  sculptural  inventions.  Their  origin  belongs 
to  the  eariieat  date  of  human  civilization,  ai»d  they 
doubtless  led  the  way  in  contributing  to  suggest  further 
discoveries;  imlil,  in  ftilneas  of  lime,  that  of  Printing 
burst  forth,  meteor  like,  upon  the  world,  and  seemed  to 
render  every  other  light  or  key  to  knowledge  dim,  subor- 
dinate. and  comparatively  Inoperative.  We  must  content 
ourselves  however  with  reterring  to  the  words  Camaieu 
and  Intaglio  in  our  Mi$ceUaneouM  DivUion  ; and  with 
adding  here  only  a few  particulars  as  to  the  method  by 
which  (he  Gem  Engraver  proceeds,  and  the  instrumeiiis 
with  whidi  he  works.  Whether,  accorriing  to  the  opinion 
of  Winkelmanii,  or  of  his  ingenious  contemporary  Nat- 
ter, (in  u Treatise  De  la  hfithode  Antique  de  graver 
en  Pierrejt  fine*  com^rtt  avtc  ta  Milhtide  Muderne^ 
Lond.  1754.  fol.)  the  tools  of  modem  artists  are  similar 
to  those  used  in  ancient  Art,  may  be  still  a question. 
But  there  can  be  no  doubt  that,  in  order  to  clear  ideas 
on  the  subject  of  this  or  any  other  Art,  some  acquaint- 
ance with  the  mechanical  means  and  implements  em- 
ployed is  absolutely  requiaite. 

tJ«ii  Ea-  After  the  stone  or  other  material  has  been  shaped 

gr*ving-  AtNl  polished,  the  outline  is  drawn  on  lire  upper  or  con- 
vex side  * with  a brass  needle  or  with  a diamoiMi ; and 
the  underside  is  fastened  by  a cement  of  mastic  to  a 
wooden  handle  in  such  a manner  as  to  be  held  with 


* A «onT«x  mr(u»  w iwsfioaUe.  aioc*  k prCMrut*  a d««]i«r  nnass 
towards  lU  ccoin-,  whm  tb«  priaci|«l  taod  ia  the  iuUglio  moia 
nrofniMBt)  object*  are  to  Sfifiear.  (8«a  WntTiim,  Art.  261  No.  2.) 
The  procas*  o4  »hs{tiB|r  and  poUshiiar  i>  the  bonaeaa  of  tha  lara* 
dary ; but  the  Gem  Eograva  aiiMt,  we  need  ararcv]y  observe,  be 
compatsut  not  ouly  to  daai|(a,  but  alto  to  modal  hit  SLldeet  pr^ 
(•fitly,  and  vuh  all  rts  chm  }i«u[WTiuK»  ia  clay  or  was  brloro  corn* 
* the  ufwtatiiHi  above  described. 
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ease  in  any  directwn,  and  applied  with  accuracy  to  the  Sariiea* 
different  tools  for  cutting  it.  The  first  of  these  which 
we  select  for  explanation  is  a cylindrical  lube,  (see  plate 
i.  fig.  I,)  of  which  the  sharpened  extremity  at  A is  used 
for  describing  circles  and  for  perforating.  Tlteotberel* 
tremily  BC  is  a triangular  prism  made  to  be  inserted 
horizontally  into  the  axis  of  a revolving  piece  of  steel, 
called  a milt,  which  is  kept  in  rotatory  motion  by  means 
of  a common  lathe.  Fig.  2 is  another  tool  furnished 
at  one  end  with  a knob  or  round  button,  and  having 
the  other  constnictcd  like  the  last  for  insertion  in  the 
mill,  and  for  revolving  also  on  the  same  horizoulal  axis. 

The  French  name  for  this  tool  is  houU  rolle.  By  varying 
the  form  of  the  button  at  D,  (fig.  2,)  otl^r  tools  are 
produced.  In  some  the  button  takes  a disk-like  form, 
rounded  at  its  edge.  (Fig.  3.)  Inolhersibedisk  is  square 
at  its  edge,  (fig- 4,)  and  in  others  sharp.  (Fig.  5.)  To 
the  latter  instrument  (he  French  give  the  name  tcie.  It 
resembles,  in  fact,  a small  circular  saw.* 

(3.)  Fig.  6 gives  an  illustration  of  llie  manner  in 
which  the  stone  or  gem  is  applied  to  the  liwl  while  the 
latter,  previously  dipt  in  a mixture  of  diamond-powder 
with  olive-oil,  is  kept  in  revolution  by  the  lathe.  The 
larger  tools  are  employed  for  the  commencement,  and 
the  smaller  for  finishing.  Care  must  be  taken  at  all  fieal  R»> 
times  in  working  seals  or  intaglins,  not  to  place  the 
stone  in  such  a direction  against  the  tool  that  the  upper 
portion  of  the  excavated  work  may  overhang  in  any 
the  slightest  degree  (he  parts  l>elow  intended  to  be  pro* 
minent  In  the  impression.  No  pru|>er  impreerion  can, 
in  such  a case,  (causing  wliat  Italians  call  sotlo  qvadro,) 
be  pruduced.t 

(4.)  Fur  a description  of  the  various  materials  upon 
which  the  Gem  Engraver  exercises  liis  Art.  we  refer  to 
MiNBaii.OGY  in  the  .Second  Dirisinn  of  this  Work  ; and 
only  remark  here,  that  the  stone  called  camelian  (sarda) 

* The  sits  ajul  funn  of  th«»  instmnwots  an  of  count  accDta- 
modatml  by  lh«  artist  to  ib«  wvcral  IcumIs  of  iocMioa  or  axcavatwa 
to  b«  nwW,  SutDfltioMo  tba  extntmily  D (6k.  2 to  51  b ao  small 
aa  to  be  scarealy  diiriagvibhabb  by  tM  aalueil  m.  Wbao  a tool 
of  a different  siM  or  w twquRwL,  tb«  ond  o C (6g.  1)  oflbe 

tool  in  UMT  is  drawn  out  from  tbs  mill,  lika  Uw  rsnaTabb  1^  of  a 
pair  of  rvmpoMvs,  atul  aouthrr  iastiumcat  MMcrted  in  iia  |ilac«. 

Beckmanu  uto«r«««  that  thv  ancbiit  Gn«k  artists  forawd  upoa 
gla*«  both  rabod  and  vngrarod  figuraa,  iIkw^  it  b probaUa  that 
aumy  pweos  of  glam  may  have  bam  muuldeu  like  past* : for  that 
Art  also  it  of  viuy  great  aalKfiity.  Ha  refers  to  (wo  w gUaoos 
Cuund  at  Niaoisa,  and  <l««cnWd  by  Caylus,  io  bis  Hermei/ 
liaiutc*,  ii.  363.  aa  having  dguns  ami  urnamsats  cut  upon  them, 
ll,  says  ha.  we  can  believe  (hat  learned  Ki^travcr  mail  Lapidary,  the 
oeiabrated  Natter,  the  Aacienls  employed  (be  saiOB  kind  of  instru- 
ments  fur  this  purpovs  as  the  Muderua.  They  uaduubledly  had.  ia 
like  tnauotr,  tbs  wtieel  which  writers  term  a bpidan's  wheel,  ead 
which  tooeed  rnuod  ud  a honaontal  axis  above  tM  work.tohlc. 

If  this  conjecture  be  true,  he  adds  that  it  esplains,  vrry  intelligibly, 
a passage  in  Hliay  mfwdiiig  the  vartuus  ways  of  prepahog  glaas. 
^npt^/l^if/yararer,  oAmVtumno  fmter.iWWoryeitri  esadD^erwr, 
hb.  xjcxvi  26.  p.  7S8. 

f When  the  work  b coniiileted,  the  Engraving  ia  next  pcJ»sha<k 
by  being  bnHighi  ia  contact  wiik  buxwoua  loeli^  kept  is  rotatorr 
mi4iuia,likc  the  others,  by  the  mill,  and  dipped  in  emery  m Iripol^ 
powder  wetted,  or  in  ix^n  etoar.  These  poluhiag  iaWrumeotaara 
aoaMtkaee  of  iwwtm  or  of  cupper ; and  aometuaes  coaebi  of  beb 
brushes  alfixed  to  wheels,  such  as  fig.  3 or  4,  fw  the  lurpuss. 
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Boffravtag.  was  a tevourit«  Daterial  with  the  beat  Kiiirmvrr«  of 
antiquity,  since  it  combined  the  most  delicate  and  yield- 
ing texture  with  sufficieni  hardness  and  with  suscepti- 
bility of  exquisite  polish.  The  same  quaiitiea,  of  ooune, 
continue  to  recommend  it,  although  with  respect  to 
polish,  antique  gems  far  exceed  the  utmost  efforts  of 
modern  workmanship.*  The  Ancients  frequently  used 
ivory  also  for  Cameo  Engraving : but  none  of  these 
works  remain  to  us. 

Die  Ro-  (^-)  For  Die  Engraving  the  process  assimilstes  partly 
gr«v»|t>  to  llist  for  engraving  seals,  and  partly  to  that  for 
relievo  or  raised  work.  The  first  operation  of  the  artist 
is  to  engrave  hie  punches  or  puncheons,  one  for  each 
side  of  the  medal,  medallion,  or  coin  to  be  struck.  The 
piece  of  steel,  or  of  iron  mixed  with  steel  called  a punch 
has  the  intended  figure  either  of  a head,  or  of  a reverse 
engraved  in  relievo  upon  it  before  it  is  tempered  and 
haidened. 

(6.)  WhenthBEngraviagtor  steel  cameo  iseompleted 
by  means  of  chisels,  flatters,  gravers,  Ac.  (ArL  2.)  the 
punch  is  tempered,  and  under  it  is  placed  another  piece 
of  steel  (but  in  a sofi  stale)  called  tlie  die,  out  of  which 
the  future  matrix,  the  future  envx,  is  to  be  stamped  or 
hollowed.  The  punch  must  be  tempered  very  highly 
that  it  may  be  enabled  to  bear  the  blows  of  the  ham- 
mer, and  the  cube  or  die  (tofurt)  is  made  red  hot  the 
belter  to  receive  the  hollow  impression.  But  the  matrix 
to  he  complete,  requires  nest  its  several  impressed  cavi- 
ties to  be  sharpened  and  retcMjched;  and  this  is  done 
by  the  graving  instruments  (Art.  2.)  before  mentioned.^ 
LitMs  cut  (7.)  Another  exercise  of  the  Engraver’s  Art,  perhaps 
with  the  quite  as  anaent  as  the  foregoing,  and  frequently  com- 
KTsver,  Lined  with  it,  was  that  practised  by  the  Egyptians, $ of 
sw^unM  iiirhich  Strutt  notices  some  hleroglyphical  remains  pre- 
served  in  the  British  Museum.  He  alludes  to  an  alto 
relievo  in  brass  representing  IsLs.  **  The  flat  part,  or 
ground  of  the  relieC  he  ot^rves,  **  together  with  the 
bottom  edges  and  hack  part  of  it,  are  ornamented  witli 
figures  and  symbolical  characters,  executed  entirely  with 
the  graver,  without  any  other  uiwialaiice.  The  backs  of 
the  crocodiles”  (on  which  the  Goildesa  appears  standing) 

* Th«  uaiuB  of  white  nrneliea  (or  chaloidcmy)  with  red,  (see 
AfteeWtairMU  iJtrtaieM,  C^mrsi-iAW,)  ot  Arowa  io  the  Moe  ttgoe 
hse  gtf«a  frei|tMBt  exerdw  to  all  that  taaie  aitd  ifiiiemnty  could 
effect  in  Oem  BagraviAg.  Differently  cnhiured  itrmia.  or  suewe, 
hare  been  Knoetimet  feuad  so  united  by  nsturv  in  one  gen  as 
tu  aewst  in  the  hapjiisst  manner  the  purpoees  of  the  Camew  Rn- 
graver.  IC  for  iitstancv,  a whitr,  scini-traespeieiit  layer  be  found 
abwe  a red  layer  of  earaelian  ; this  red  ground  will  impart  a deli- 
cate  flesh  lint  lo  a Csoe  executed  to  raised  work  out  of  the  white 
surface.  Again,  if  a stratum  of  while  be  oituated  between  par  of 
red  aod  hniwo,  or  between  one  of  ml  and  any  other  euluur,  the 
brvwn,  or  ether  colour  nuy  he  ceseerted.  with  pteesiog  effret,  into 
dra{wry,  antmals,  cheriot.  wlwelit,  hr.  In  eocne  estraunitnary 
gems  of  this  kind  no  lem  thsua  four  different  layers  are  seen  distinctly 
furmetl,  uf  each  of  which  the  artist  has  effectually  availed  kimseff 
by  accommodating  hts  design  to  theceytic*  of  Natnre. 

f Skinner  derivea  taSom  (claw  of  a bini  of  prey)  from  raAsi,  fn*e 
^rtdpumm  mrimm  roinr  ra  iaio  sra  ewfoemw  rwnsrtfi/.  If 

this  etymology  be  admitted,  the  derivation  of  Ike  Italian  words 
inrng/ie  and  mtagfiar*  will  be  found  in  the  ectioB  of  the  bird’s  foot 
et»wmg  Ike  eattk,  or  seraping.  erratching,  and  relkng  into  any 
ohyset. 

I See  Nuts  fA.)  at  the  eml of  Engraving. 

^ Strutt  brings  the  Art  from  Kgypt  into  Pkwatcia,  and  tbeoee  to 
Orrece,  where  in  Homer's  time,  as  we  Irarn  from  the  shield  of 
Achilke,  it  mtat  hare  1mm  meet  eucsenefully  and  lastrftdly  cak 
tivaled.  Hut  the  palm  of  eaceUeace,  prior  to  either  Egyptian, 
Pbmnieien,  or  Grecian  Art,  has  been  ceoeeded  to  Btruiia.  Out  of 
ike  Ktruscan  anbuuitiea  fur  which  the  British  Museum  is  indebted 
to  Sir  William  RamiUun,  Strutt,  in  hts  Dktiuoaiy,  gives  two 
wngrared  specimens  extremely  curious. 


'*  and  the  heads  of  the  fiMir-fboted  animals,*  (one  of 
which  she  holda  in  each  hand.)  **ara  also  finish^  with 
the  same  instrument  in  a very  careful  manner.”* 

(H.)  To  the  practice  of  cutting  lines  with  the  graver, 
was  supermdded  a further  process  of  very  great  antiquity ; 
that  of  filling  in  the  lines  or  excavated  parts  with  some 
metal  of  a colour  difl'erent  from  that  of  the  engraved 
piste.  Under  this  variety  of  the  Art  may  be  classed  the 
method  called  working  in  niello,  practised  among  tlie 
goldsmiths  of  Europe  in  the  Age  of  Piniguerra,  at  the 
era  of  the  discovery  of  priniing.t  The  conceit  of  in- 
laying one  metal  with  another  finds  rmployment  for 
miinbers  at  the  present  day  in  Ru.<mia,  whence  we  derive 
continual  specimena  in  the  form  of  knife-handles,  suutT- 
boxes,  &c.  Sonvetimes  more  than  two  metals  are  intro- 
duced. Evelyn,  and  aAer  him  Strutt,  among  other  autho- 
rities  for  the  antiquity  of  Engraving,  quotes  the  wotcl 
kaiaugh,  which  is  used  in  1 Auigt,  ch.  vi.  vrr.  85. 
to  express  tlie  hollowing  out  of  the  carved  work  upon 
the  cherubim,  palm  trees,  and  open  flowering  in  the 
sanctuary,  which  were  afierwanU  JW^sd  up  with  gold.| 

(9.)  A description  of  Engming  in  niello  is  thus 
given  by  the  Count  Seratti.  The  intended  subji-cl  was 
engraved  with  a burin  upon  a plate  of  silver.  This  was 
altvrwanU covered  over  with  niello,  {nigHium,)  which  was 
a metallic  it^bxtaace,  or  black  kind  of  enamel,  reduced 
to  powder,  rompused  of  silver,  copper,  lead,  sulphur,  and 
borax,  so  that  it  was  more  easily  fusible  ihsa  silver,  snd 
of  a dark  colour.  The  oecesaary  degree  of  heat  was 
then  applied,  which  melting  this  metallic  compound 
without  affecting  the  silver  piste  occasioned  it  to  run 
about  until  it  had  filled  »ll  the  strokea  of  the  Engrav- 
ing. Lastly,  the  superfluous  part  of  the  niello  which 
rase  above  the  surface  of  tlie  silver  plate  was  removed 
by  scrapers,  Ales,  and  pumice-stone,  until  the  even  sur- 
i'oee  of  the  plate  appeared  in  every  part  so  that  the  niello 
only  remained  in  the  strokes  msde  by  the  burin,  thus 
giving  lo  the  engraved  design  its  true  effect.’’^ 

(lU.)  From  the  very  remote  antiquity  of  this  aod 
the  foregoing  branches  of  the  Art,  (see  MiterfUintou* 
DtwMion  for  the  words  CA.vsaiBi;  a^  iNTAOkio.)  it 
is  quite  plain  lo  us  that  the  Ancients  poasesMed  all  the 
materials  (however  rude  aod  unartist-like  some  of  their 
attempts  I may  teem)  for  arriving  at  the  same  results 

* Sm  Note  (B.)  at  th«  end  of  Rnomavimo. 

♦ The  Abbi:  LanxifSlsnia  /Ar/«rTro,*ol.l.  a 130.)  calb  Rngiaviag 

in  nicUo.  mrtt/tto  omtieAmnmo  mH  •rcoA  x»,  tpfcia:meHtt 

m Fir^zr,  eitdmto  m dtmaUp-mitaj  mtt  wm/grito  te  dt- 

ligtmu  det  Crtfnn  per  m^mlntrla.  B«  thea  gtiM  <m  iq  tho*  its 
UMS.  It  wxt  HBpleyvU  for  tha  ambellukainiit  of  all  movablot  to 
■ilrcr,  M well  objMis  of  Mrrod  value,  chakene,  humU.  and  utber 
books  of  Rvltgioii,  itopositurirs  of  relies  tad  pasts,— as  for  profano 
pttTposet,  upon  sword  handlsB,  amoar,  table  tervien  of  |4afr,  braco* 
ists,  and  othse  oeasaiMUofdrvvo.  It  was  aba  nruek  in  vogue  for  a 
sort  of  eab«B«tff  of  sbony,  adornsd  ia  ikffsrent  ways,  with  viaan 
imago,  in  silstr,  and  ain^l  plates  tastefully  worked  in  niello,  repto. 
Senliog  hurturioil  grou]«  of  figure*  or  wiviws  of  flowers. 

t Kvelyn’s  CWcsyrspAy,  p 19,  and  Strutt’s  Kmav  0«  th* 
Origm  anJ  Prvgrttt  ^a^evisy,  p.  8,  atthaeod  of  vcn.  i.  of  his 
Di'cftoaary  of  fl'ayfworrs. 

^ CsUini  (7Vst/«te  dti  Onyireria,  eap.  ii.  24.)  mnatha  upon 
tha  great  caiv  to  be  taken  in  daanaiog  the  ptata  pevriauvly  ta  tha 
appltcalien  of  the  naallo.  Tba  plato  waa  to  ka  pvrtfted  rrotn  aU 
grease  and  dirt  by  an  operation  trrtnrd  among  grldamittis  fo  ctn*- 
ra/a,  i.  r.  boiled  in  elean  watte  mixed  with  oak  mIm  for  a quarter 
of  an  hour,  tkeo  taken  out  and  tkoroughly  waakrd  in  ctoan  water 
with  a small  tanish. 

8iw  a Diaarrtation  by  Coatil  SrrsHi  on  lha  «ul|ihur  in  his  pnt- 
aewiion.  a Work  of  Maso  Finiguerra,  quoted  by  Hr.  Ottley,  p.  2*0 
of  lus  Hitivrg  mf  Bnyraway. 

II  Strutt  has  eogravad  frasn  Ike  UaxaUloaian  rolleetioo  of 


Earliest 

kfetkoils. 


filled  up 
with  othse 
metal,  or 
whk  xiieUo. 
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wUh  their  modern  jjlyptic  tbllowem,  who  hiive  not  nn- 
«— fretjuently  claimed  «he  hiMmiir  of  original  dw-oury  l«>r 
what  more  justly  might  W termed  sagacious  adaptation.* 

Of  PrinU. 

TW&r.t  (U.)  The  earliest  engraved  work*  intended  for  iin- 
jmot*  wwc  pres^ioiift  in  ink  were  of  wmid.  The  Art  ol  printing 
block  books,  (so  calle4l  from  each  fwge  being  printed 
tnn  w*  I'l.oin  „|,e  block,)  long  practiseil  by  the  Chin«w,  appears 
to  have  Iravelletl  Westward  to  Knrope,  along  with  the 
introduction  of  the  silk-w«»rm,  the  invention  of  playing 
cards,  du:.,  or  perha|>s  even  of  gunpowder  and  the  mag* 
net,  nrwl  to  have  been  adopteii  by  the  monks  of  ilie 
\IIltli  Century  f*r  ditiusing  their  religions  tenets  in 
pictures,  just  as.  ihrmiglniiit  the  Dark  Ages,lhey  iiiteiited 
gi»dly  plays  callwl  Mysteries  or  Moralilie*.  to  rival  the 
drami  profani  of  the  minstrels,  mummers  (rwimj,)  or 
banis.t  'rogetber  with  iheae  pictures  of  Saints,  and 
sacred  events,  slvort  legend*  in  verse,  or  appropriate 
paswtg%*»i  lirom  Scripture,  were  engraved  upon  the  same 
block.  When  afterwards  other  means  and  other  siib- 
stances  were  tried,  the  varieties  of  mechanical  exevulioa 
and  of  pictorial  etfecl  increased  in  proportion. 

(12.)  M.  Adam  Bartsch,  author  of  the  FrintreGra- 
vtur,  a Work  of  great  value  to  collectors,  in  iwenty-one 

uctavovulumes, enumerates  thirteen  classes (d'Kiigmving. 

or  Engraving,  properly  so  called, 4 


' executed  with  a graver. 

2.  Engraving  with  the  dry*poinl. 

3.  Etching. 

4.  Etching  finished  with  the  graver. 

5.  Dotting  or  sii|>pliiig,  ]>erfi>rrTied  with  a punch  {mil 
dtr  goltUchmiU  punxe}  and  mallet. 

6.  iverapiog,  or  the  tbrk  method  called  meutolintti, 
practised  chiefiy  in  England. 

7.  Engtaving  in  different  colourt,  or  Lc  Blon's  me< 
Ihod. 

8.  French  method  or  chalk  Engraving. 

9.  Engliah  method  by  dotting.  {La  maniert  poiif 
tflUe.) 

10.  Method  for  giving  the  effect  of  bistre,  of  Indian 
ink.  {Aquatinia^  ou  la  vtanUre  de  6iMrr.) 

11.  Method  by  coloured  washes,  ilfaniere  (d  Vaqua- 
tinta)  de  lavu  de  diffireniet  coafeur«.$ 

eaa  satiquitiN  in  the  Bntirti  Musnim  ivo  oxtivnely  enriou*  and 
vahiaUt  pperinicM  uf  aacMot  Kogtaviog.  They  funn  a froatiapim 
to  the  1st  Voluioe  of  his  Z>i«rMsarjr «/  Saermfri.  Oat  gf  them  is 
part  uf  the  ihMth  of  • paraseniuin  or  aaggar.  The  ortginel  it 
eight  iochee  and  s half  Irag,  mon  than  thm  wide  et  the  lop,  and 
deervaeet  gradually  to  an  in^  sad  a quaitcr  at  the  bottom.  Twa 
hiiloncal  tabjeda,  of  exceedingly  nide  vorkiaane}u|i,  luppoeed  from 


the  /had,  uv  engraved  upon  it.  The  figures  arv  exvruted  with  the 
graver  o^y  upon  a flat  furtoce,  aad  need  ooly  to  be  fiUed  with  ink 
and  run  tamiyh  a pnotiag*pma,  piondtd  the  plate  eouU  endure 


the  operation  to  produce  a fair  and  perfect  im^tfemtuu.  The  other 
■peeimen,  obeerves  Mr.  Strutt,  is  gnatly  euperiur  in  workmanship 
to  Ihe  fumwr.  It  is  a patera,  or  instruoMit  need  by  the  prieiti  iu 
their  larriBcea.  Under  each  of  the  two  Agurce  upon  it  ie  an  ineert]^ 
tiuB  in  the  Rtreacao  cliaracter  { the  figures  are  carved  in  low  ra> 
lief,  but  the  hair  of  the  wocnao,  the  ornamental  pails  of  the  drapery, 
and  the  cmaller  fohU,  are  evidently  the  work  of  the  graver  only. 
M.  D*Ankerrille*B  mlogiuni  on  thia  relic  ii,  that  it  ia  tha  rkheat  em 
most  remarkable  rmmaat  of  anbquity.  and  of  all  tha  Klruacan 
bruoxee,  the  beet  executed  and  moat  happily  pceearved. 

* See  Note  1 C ) at  the  eod  of  Esunavutu 
f See  onr  M\»f*UamtQmM  Pnttiom  fur  the  woide  Baais  MncerncL, 
MuHwxa. 

1 From  xeKvIi,  copper,  and  yyegw,  I ioeeribe. 

4 AU  these  vflkU,iDchidingU^  of  the  preceding  niaametbodf, 
are  now  aa  eompletoly  and  aunoet  aa  eaeily  practicable  iram  etoel 
pUlee  u fiom  copfwr. 


12.  Xvlograpliy,*  or  Wnod  Engraving,  (gramre  n Modern 

6ot«.)  anil  Ha  varieties.  Mutujd*. 

13.  Lillu^aphy  and  its  varieties, t 

'l  lto  above  enmneratiuii,  while  it  shows  our  subject  to 
be  of  such  extent  aa  must  Iw  our  apology  for  giving  no 
more  than  a very  brief  accuunt  of  each  piocess,  sng* 
gv!i«ls,  at  the  same  lime,  an  improved  arrangement,  which 
we  pn*p«»se  to  follow.  Three  aorta  of  maUrial  are  here 
spoken  of;  trood,  m/'/al,  arwl  •lone.  We  consequently 
divide  the  Art  into  three  brandies.  Xt  bnoRvenv,  Chai«> 
conRAPHY,  and  LiTiiooasHMT.  Ami  tlie  modes  of  ope* 
rating  upon  each  materiol  are  twofold,  rik-  eiilier, 

1.  By  some  one  of  the  varieties  above-mentioned, 
(particularly  Nob.  1.2,  3,  12  and  13.)  To  this  mod* 
we  give  the  name  of  */m/^e  pfoceM.  Of, 

2.  By  a union  of  two  or  more  varieties.  For  this  we 
propose  the  title  uf  murd  or  rontpound  process. 

In  Wood  Erigravir^,  for  exninple,  by  simjile  process 
we  would  be  imdervtuiHl  to  mean  the  use  of  ouly  one 
block  for  one  complete  iinpreHaion.  By  compound  pro- 
cess we  imply  the  use  oltwoor  more  blocks;  or  of  some 
additional  upimralus,  such  as  was  required  in  the  infancy 
of  the  Art,  for  the  completion  df  a print  by  stensdliiig.4 
In  I halcography,  or  Engraving  on  metal,  vre  call  each 
uf  the  first  three  methods  in  the  aimve  list  a simple 
procesa  ; while  tirulmoAt  all  the  remainder  (namely,  from 
No.  4 to  No.  11  iiidusive)  we  give  the  epithet  of  com- 
pound. And  lastly,  in  the  case  of  Lithographic  prints, 
we  would  term  that  a simple  process  vv  here  only  one 
stone  or  slab  is  required : but  call  the  use  ol  two  or  uf 
several  by  the  title  ol  compound  luthograpliy. 

(13.)  But  beliire  we  undertake  to  trace  to  their  Kograwra 
origin,  and  to  {laiiicnlariae  the  different  methods  and  *“’*rj**^ 
materiuls  of  Engraving  in  reference  U>  ink-impression* 
upon  paper;  it  will  be  proper  to  state  some  general  rules 
to  which  every  branch  of  the  Art  must  alike  be  subject.  Paiaivn. 

* Truin  (fe'A**,  wikhI,  and  I iaxeribe.  The  ptofirivty  of  the 

terra  W>><k1  Kngranng  hae  ^ndu{ful«d  by  ■omv  cJkm/eoyrQpAe^ 

«h<i,  with  A view  U*  dutincliua  sa  cutlers  of  copper,  prefer  the  term 
«u>Mt-nittiiig.  But  bsaidex  that  the  gtsvsr  or  buna  is  aa  iiwtra- 
iiH-ui  in  cuontaut  um  among  arttWa  la  wood,  thers  it  no  abauniity 
nioiv  gnevoua  lhau  to  suppiixe  tha  rval  merit  or  rank  of  aa  artist  to 
entikUt  ill  live  kind  of  vehicle  he  uses.  To  Ihtf  ahvun)  pride  many 
A «i-]>]>rt>«.»*cl  invenlUm'ii  piubably  attributable.  Engraving  on 
cu]>|>rr  wax  underralued  at  the  peri^  of  its  dituvsry  in  Italy,  till 
Liw  pcnwvoring  Germaa  mechanMa  iavaated  the  pems.  A kiwi  of 
•iiiular  rivaliy  seems  ia  this  Ccniatry  to  have  ■ubeisted  between 
l«in1ert  in  ou  and  in  waler  coloun.  which  boa  ended  ia  a series  of 
luiforvesm  triumphs  fur  the  Utter. 

f Krutn  JuJtt,  a stone,  sad  yrdfw,  I iBSCribe, 

{ A itefiail  (aoetontly  called  pattern,  or  staneflle,  ass  Pb/. 

TVww.  for  1709,  No.  .IIU  p 1097.)  ia  a tbb  plats  of  tin  or  other 
mstal,  and  sometime*  s piece  uf  csrd  or  thick  wllum,  with  boles  in 
it  cut  to  the  shape  of  ubjccta : to  as  that  when  it  is  laid  ovsr  any 
print,  the  paper  uaderevath  the  stensil  rvcsiisi  from  tbs  brush  of 
the  opnralar  a wash  of  colour  thtotigh  the  perfurated  patta.  Mr. 

Singer,  in  his  l/ittory  rf  Ptsiriiv;  Ce^.  p.  179,  quotes  fiern  Btsst- 
kopf  mstbod  practised  by  the  bricfinahlers.  They  pasted  an 
impression  uf  tbeir  print  00  pasteboard,  and  cut  out  Ml  the  parts 
which  ware  to  receive  the  same  colour.  For  the  whoto  work  they 
accordingly  rcQuired  as  many  pieces  of  pasteboard,  calkd  pa/r»nn«, 

(steasils,}  as  there  were  colour*  in  the  design.  The  culours  thu* 
laid  on  conitihuted  to  finish  the  picture  and  supplied  frequently  the 
fiitm  of  many  parts  which  were  not  *xprc«*ed  by  the  lirw*  of  the 
woodcut  l4onably  some  of  our  readers  will  reengetw  th*  airni- 
lerHy  of  this  |iroti*s  to  a method  of  drawing  called  •rtrafii/  rianap, 
recently  much  in  fiuhioo  and  in  which  ftensil*  are  umd. 

A third  variety  of  the  mixed  ov  compound  cUsa  might  be  here 
iotrwluced,  oas^y  a *ort  of  chiaroscuro  prints  by  the  anion  of 
impfeosMci*  alternately  from  wood  aad  metal  i first  printed  fioca  a 
coptNW-plate  and  then  efaadvd  by  wooden  bloeka ; but  aa  this  im* 
pliee  a previous  seqosialsaoe  with  engraving  or  etching  in  metal, 
we  include  it  under  Cbeteogre|ihy. 
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EngrAvinf;.  The  En^riTer.tike  the  painter,  haft  certain  picloriul  ele- 
menis  to  he  cirernlly  Mudied  and  pursued, am!  adhered  to, 
whatever  be  the  vehicle  hy  which  he  works.  Roth  artists 
must,  it  is  obvious,  be^n  llietr  course  tn^^etherin  the  same 
school  ofdrawinir  and  of  chiaroscuro.  Rothliaveibcsatite 
necessity  for  perfect  acquaintance  with  anatomy  and  pcr> 
apective.  Both  are  interested  in  eiprciaing:  with  IrtMli  and 
vigour,  not  the  outlines  only,  but  the  surfaces  and  tetture 
of  bodies ; as  also  the  chang;es  which  light  and  air,  in  their 
innumerable  modifications,  unfdd  to  the  observer  of  Na- 
ture.* Engraving  may  notinaptlybe  called  the  irsnslalion 
of  Painting  into  a language  of  which  the  phraseology  is, 
in  many  instances,  the  same  as  the  original ; but  which, 
in  many  more,  retains,  nevertheless,  its  own  proper 
Idiom  : and  of  this  idiom  a good  translator  will  always 
be  able  to  avail  himself.  He  never  can  arrive  at  such 
an  end  except  by  familiar  acquaintance  with  his  means; 
namely,  with  the  pectiliarities  of  the  two  languages  in 
question.  The  work,  to  be  properly  translated  from  the 
canvass  to  the  co])per>|)lBte,  must  undergo  such  idiom- 
atic changes  as  belong  to  tlie  employment  of  the  new 
material.  In  every  such  work  of  taste,  literal  inlerprela- 
tion  must  not  be  mistaken  for  fidelity  : otherwise  a bald, 
and  spiritless,  ami  unsatisfactory  result  will  be  inevitable. 

HiinripiM  (14.)  The  chief  study  of  (he  Line  Engraver,  whether 

Line  woid  or  metal,  is  to  contrive  such  an  arrangement  of 

lin^  as  Mill  be  most  appropriate  for  marking  the 
character  of  each  particular  object  so  as  to  di&tiugiiish  it 
from  every  other,  and  preserve,  atliiesainc  time,  its  pro- 
per keeping,  (see  PAi.vriNo.p.  &75.  Art.  282,  283.)  place, 
and  value  in  tlie  general  coiii|Kisiikm  of  the  picture. 
His  lines  for  giving  the  grealenl  smoothness  and  pt^li^^h 
are  lutrallci ; for  extreme  hardness  ond  diilness  cross 
each  other  perpendicularly  ; or  for  iutermeiliate  degree* 
take  what  is  called  the  knenge-form,  and  cross  each 
other  at  some  angle  less  than  a right  one.  Tlie  latter 
have  the  name  ot  lozenge-hatchings ; the  former  arc 
(erme«l  square-hatchings.  For  a Bowing  efi'ect  liiesc 
jairallets  or  hatchings  will  be  more  or  less  curved  ; end, 
on  the  other  hand,  to  express  stifTness  or  immobility,  or 
*ome  determined  iniUulitaneoiis  action,  they  will  be  rec- 
tilinear. Again,  where  any  object  is  to  lie  (lislinctiy 
prominent.  Cun  efiecl  which  greater  powers  of  contrast 
in  the  use  of  colours  render  variously  atlaiimhle  by  (he 
painter,)  (he  Engraver,  by  giving  the  lines  which  shade 
the  object  a fhfiVrent  direction,  or  a ditfereni  degree  of 
thickness,  or  a ditTerenl  interval  between  them  from 
the  lines  which  compose  sunrouniling  objects,  may  ob- 
tain the  utmost  force  and  perspicuity.  When,  on  the 
contrary,  this  relief  would  he  improper,  and  ohjeds 
require  (u  be  flattened  or  brought  nearer  together  in  a 
position  on  (he  same  plane  almost  equidistant  from  the 
spectator;  here  a general  a<oiiinilation  of  the  lines  and 
shadings  is  reiiiorted  to  t 


* The  ward  cuUmr  i*  ficqimilly  sppl»*il  to  coirravvcl  works,  uni 
is,  of  cuurte,  «p|iLied  is  a aiiiTiewhat  diflenot  wok  friicn  that  of 
the  *atn«  wunl  applied  lu  Paiiilia^.  Ni>  idea*  of  actual  mL  btue, 
uud  yelUiw,  or  uf  th«tT  ct>mpmii>ds,  can,  of  rourae  tw  [wvwnled  to 
the  of  a pirture  ron^punMt  uf  only  tdack  and  white.  But 

wr  have  alivady  ncitic««l  on  the  subject  of  CAmrcfcwre,  (twr  PaIivt- 
iKu,  last  note  to  Art.  2S2.)that  certain  tials  of  red,  blue,  See.  have  a 
certain  value  or  ke«-piu|;,  a certain  dei^ree  of  }iKrmiDcoc>'  cr  of  unul^ 
trawvoeM  io  every  g<"*l  pictorial  rtimn«ition.  The  luiHincw  of  the 
Engraver,  aod  s«iin«time»  hik  chief  diinculty,  is  to  estiinale  ex.ictly 
this  value,  and  lu  rejirewnt  it,  as  far  as  1)m>  representation  is  proc- 
ticaNe,  in  Uack  aad  while.  Cokwr,  tuo,  is  often  only  another  terns 
for  Ihe  qiianlity  of  black  r*ignient  { \ri.  7.)  which  the  pUte,  by 
bring  mU  eograrrrl,  ucs{'at>le  uf  giving  out  upon  paper. 

( See  Not*  (0.)  at  the  eud  uf  KHuaavtwu. 


(15.)  Another  Work  of  Adam  Bartsch,  published  at  llsodliof. 
Vienna,  1821.  in2  veds.  8vn.,  entitled,  Anleitungtur  Kup^ 
frrA.u'.hkunde^  contains  much  useful  and  practical  infor- 
mation oil  the  arrangement  of  lines,  technically  termed 
handling.  He  observes,  however,  that  a description  of 
all  the  various  ways  adopted  by  judicious  Engravers  for 
iIh*  purposes  of  their  Ait,  would,  in  words  only,  h«  a 
task  impoHsible.  We  are  entirely  of  the  same  opinion  ; 
uiid  we  therelbre  proceed,  after  the  example,  ami  upon 
the  basis  of  so  skilful  an  authority,  to  oiler  only  !M>mr 
general  remarks.  • 

First,  we  shall  consider  the  most  receive«l  and  most  Hsodling 
succv'sslul  methods  of  distinguishing  each  several  kind  fp“**^”** 
of  object  from  any  other  : and,  *sy»** 

.Secondly,  how  to  do  this  so  as  not  to  interrupt  (he 
unity  of  (lie  whole,  but  to  contribute  towards  (he  har- 
iituiiy  and  combined  efllcl  of  the  engraved  ;>icture 

(16.)  The  sor(  of  surface  which  it  nrems  of  most  im-  Dutioct 
poriaiice  to  remark  upon,  and  which  rr(|utres  principally  texturvuf 
(lie  iiolict*  of  (he  Historical  Engraver,  i*  (hat  of  the  hu- 
man  hcod.  and  the  human  skin  nr  complexion.  Next 
u»  this  may  be  reckoned  dnqwry  ; and  lastly,  other 
biNlicH,  whetlier  natural  or  artificial. 

Fur  tltc  caniations  uud  texture  of  the  human  skin,  ofFksh 
the  half  KhaduwB  (Paintinq,  p.  b80.  Art  290,  ) are  ex- 
presvctl  IcM  frequently  by  lines  or  stnikrs  than  by  dots. 

Sometimes  these  dotted  marks  are  perfectly  round,  and 
(XHiMst  uf  small  conical  holes  imide  in  the  plate,  with 
their  apex  downwurd.  by  a dry  needle,  punch,  or  etching 
point.  (See  plate  i.)  At  other  times  thi»y  are  angular, 
and  each  dot  consists  ot  a small  isr^sc^cs  triangle, 
made  h^  a )»eck  of  the  dotting  graver.  (/6id)  If 
the  |»eck  be  rejieated  in  the  same  dot,  as  is  the  case 
in  Chalk  Engraving,  the  figure  of  the  dot  becomes  a 
small  irregular  polygon.* 

Some  Engravers  who  use  the  burin  only  (Mr.  Ourlach 


• The  aiwki  of  Luigi  ftebisTonetti,  Anthony  Cankin  th« 
yMuiger,  ami  Juhn  Hall,  cuiilain,  perhaps,  (be  Imt  modrra  v}wci- 
cimenv  uf  Bti{)^>iiug  JitdiciouMly  uuiterl  with  the  lini'a  of  the  graver. 
Inaoine  of  the  KngravingsofMkiaTURctti.aho  was  not  only  admir- 
able in  the  chalk  manner  hut  al*o  s«  a Line  Engraver  and  wrth  tbi* 
iHihfl,  b>«  kti(ip]ing  ia  wrought  mtu  line*  surti  as,  in  drawing  with  a 
crayon,  am  uvualiy  ImtclMid.  A beautifully  limpuj  is  thus 

producril  fur  water,  and  a clear,  firm  pnecunm  of  chArocIvr  fue  vartb, 
MuiK'.  From  the  earlirat  »t*gc  of  the  Art  ihe  bead  lin*  Ko- 
griivm  (under  which  term  are  rocnprvhcndnl  thu«e  who  only  ur 
ehirtly  liM  the  Imrin)  have  always  inljrmir^^ltd  «iip|ding  with  tiwir 
liura:  and  examples  of  this  prartice  awtinually  present  Ihvmvrives 
srauog  tlw  many  odroirabl*  Portrait  Engraven  of  th*  French 
Schwl.  Suice  the  inveation  uf  Chalk  Engraving,  either  an  admix, 
tore  of  line*  with  etiji^iled  work  ha*  been  generally  introduced,  or 
the  dots  nf  the  stippling  have  l>een  arranged  in  courvm  to  Tvsentblr 
linn  tn  chalk.  Such  was  ihe  mvtla»d  ut  die  masters  meiitiuovd  at 
th*  beginning  of  thn  note.  Wood  Kngravvrs,  likewise,  ^vactia* 
frequent  vti[‘]>)ing  with  (he  ourio.  The  rarnaliuns  of  the  female 
fonn,  and  of  children,  hving  recuUarly  delicate,  require  in  their 
half  tints  a greater  iiumlwr  of  dots  and  nuee  rti|ipLuig  than  lh« 
male  figure.  Sonvetime*  the  stip^Jing  takes  the  apprarann:  of  very 
sliutt  line*  blunted  at  each  extremity  and  carrird  along  like  link*  uf 
a chain  in  a direction  appropriate  to  the  furm  of  the  ot^ect.  B«- 
twet-u  thvM-  rows  of  short  or  rtippltfd  Imea,  and  between  the  ex- 
tremities of  any  two  «>f  there,  snail  duts  are  often  inserted  as  fine 
as  it  is  pjsaiblu  to  execute  them,  the  better  to  blend  Ihe  shadings, 
oixl  give  suftneks.  In  {wofKjrtMin  os  ihcar  stippled  lines  approach 
the  light,  (he  shorter  and  finer  they  become  ; until  at  length  they 
dwindle  iosensihly  into  Houli  rou^  |h>iuis.  On  the  opposte  or 
shady  aid*  uf  th«  figure  they  follow  a quite  op|<u*il«  rule.  They 
must,  as  they  a|>y*tMch  the  strong  shadow,  Iw  drawn  to  greatvr 
length ; and  renst  at  last  jo4a  their  extrvmitica  and  form  hut  one 
coutinuous  line  tn  that  part  where  a second  class  of  strokes 
forming  simple  halcbiogs  m added.  In  illuatratioa  of  this 
Mr.  Bartsch  refers  to  many  rxcrllcnt  eiamydes  in  the  works  of 
Barlulossi,  of  Sir  Robert  Strange,  aod  of  olhar  modsro  artists. 
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Sagrarii^  quotes  Edelinck  sod  Wille  M eismp]«s)  produce  th«r 
delicate  jpradatiotis  of  shadow  albi^hcr  by  cootiauoua 
lineiq  to  which  ibey  give,  according  lo  circumslaocfs.  a 
greater  or  leas  degree  of  fincncaa.  Next  they  introduce 
between  these  lineawith  a pointed  inatrumenl,  or  atylua, 
a number  of  minute  punctures  at  equal  iniervala  **  Tliis 
process.**  he  observes,  **  demands  a very  practised  and 
clean  graver;  but  it  promises,  if  tlis  lines  are  drawn 
with  proper  delicacy,  to  answer,  effectually,  the  pur- 
pose/'* 

OfHair.  (17.)  Hair  is  best  expressed  by  lines  running  in 
parallels,  which  in  order  lo  mark  the  shading  must  be 
swelled  or  strengthened  to  the  depth  required.  The 
strokes  lor  light  hair  must  be  of  greater  fineness,  but 
must,  nevertheless,  be  full  of  colour.  ITiey  must  in 
every  case  lie  near  together,  fa  works  of  magnitude 
where  detail  is  requir^,  such  as  portraits,  single  hairs 
of  a curl  are  left  white,  and  others  added  in  a mass,  an 
expedient  which  produces  an  excellent  effect.f  Hatch- 
ings (An.  10.)  are  seldom  used  for  hair  except  in  the 
brood  masses  ot'  shade  where  partings  of  the  hair  are 
not  discernihlc.  The  cross  strokes,  however,  must 
always  be  more  delicate  tbsn  the  lines  over  which  they 
are  laid.  " A double  crossing,  or  third  course  of  lines 
is.”  says  Mr.  BarUch,  **  quite  inadmissible  in  represent- 
ing hair, and  should  never  be  attempted.^ 


* la  purtrsits,  whiere  the  gr«ste«t  sccurscy  mtet  be  prewrved  fur 
detioesUoa  of  the  finer  mtwdM,  dote  nsd«  with  the  gr«vrr  hove  the 
bMt  effeel.  ‘Dwir  eomewiMt  Urnethy  form  *wy  much  OMiete  is 
axpreekisg  the  pnrw  of  the  iJuo.  To  produce  ia  s portriut  t«»ae«  of 
comptfiion  * little  etroegrr,  (hcee  dote  one  often  plocwl  tnorv  cltMdy 
together  t but  ofteocr,  sod  im>re  eueoenfully,  the  effect  to  ulR4ined 
tw  o eounc  of  fine  etrokei  between  whxh  in  so  oblM;ite  dirvctiun 
tM  dote  moy  be  iMroduced.  Mr.  Bortwh  quotce  die  b^  wurhe  of 
the  moet  eoiiDeat  Kngroven— portroiie  frooi  the  bunne  of  J.  G. 
Wihe:  the  Drerwts;  G.  F.  KchuMk]  G.  Bdeliock]  end  Freofois 
Chereou ; tbe  Iset  of  whom  he  dUtinguiohee  fur  peculioi  truih  ood 
dclieocy  m cngroving  the  hoade  end  cstraoiitie*.  Sbodowe  of  o 
der^  clow  ore  pR^eed  by  two  or  three  rruieingr  of  detkote 
etroaee  ralhec  near  each  ot^.  Tha  powerful  ohedtngi  which 
reeiik  from  two  cro«eiB|ce  ef  thick  etrokao,  full  of  coloor,  ora  aoouit* 
able  to  the  delicocy  of  the  huenon  complexion.  They  caa  be  iatrt>> 
ducvd  only  to  tary  tmoll  iModo,  aad  in  email  portioao  of  shadow  ; 
but  ia  rwb  a ease  the  wlute  equeres,  or  loieogei.  or  ioteevtievs 
most  be  filled  up  with  dots.  ]a  naked  figuraa,  these  dots  must  he 
■pahagly  introdneed,  and  used  only  ia  the  weaker  ■hadowe,  or  half 
tuts,  coneuttag  si  most  of  two  couriei  of  linen  Some  good  old 
Kagnvers  were  ia  the  oppoiite  extreme,  and  wm  too  eportag  of 
dots.  Their  caratlione,  coneeqtMQily,  want  softiMte.  la  the  cola* 
bretad  print  of  Juditt^  which  Coraeliia  OaUa  tbe  elder  engraved 
altw  Rubeae,  and  which  io  wlnufed  as  e eine/^mtnfrr,  the  eoseoeo 
of  thie  chann  ie  paiafuny  evidsat,  siaea  in  the  figure  uf  HrrlTTfrmre. 
aad  in  thoea  of  1m  AugeU  hovering  ever  the  teat,  the  earoationt  an 
executed  by  lines  only,  and  with  iha  ssma  handling  as  the  drepS' 
rtea.  When  these  dots,  which  ora  chiefly  employed  for  the  human 
ekiw  aad  coBtpiexioe,  occur  be tw seen  linei,  they  are  usually  omde 
equidislant  from  ao^  other,  and  in  the  half  ehadovrs  aaeuaa  a 
kioger  form,  taking  a dtncljua  ooaformoble  to  tha  shape  of  the 
body  or  muKle  to  be  eograved,  and  more  or  leev  apart  from  eoch 
other  oceordiBg  to  circunetancea.  At  Iha  mrae  tiiM  we  must  oI> 
serve  that  an  neeeeire  and  overwrought  allenudioo  of  UiOe  short 
bnav  and  of  dots  made  with  the  graver,  Uborimisly  introduced  ia 
trianglm  or  cromex,  will  produce  i glassy  effect,  and  dimiaioh  rather 
than  promote  tbe  delicate  soAnres  proper  for  earoationt.  Mr.  Bartsch 
hntancea  thie  defiKt  ia  Wille'e  Ragrarbig  of  the  death  of  M. 
Aaloar  after  P.  Bsttooi:  aad  also  rners  to  the  braael  of  Nrwiie, 
ia  an  engraving  of  Nesaiw  aod  Deiaaira  after  Guido,  the  other- 
wise  adourablc  cAe/Vmrre  of  Wille’i  pupil,  C.C.  Benie.  Wa 
admire,  says  he,  tbe  power  of  Art.  but  laraent  tha  abeauee  of  truth 
aad  nature.  A beautifu]  example  of  soft  carnatino  is  givra  in  tha 
figure  of  tlymen  engraved  by  Bartolatsi  in  his  ,**  Clylta*'  after 
Aaaihal  Caracci.  tfc.  v«4.  i.  p.  83.  sec.  236— >260. 

f Ur  Bartech  see.  261.}  histanees  aesoag  tha 

bait  works  of  Antons  lUwa  paitniks  m \V>  BtinewT  viA  of 
0.  Charier. 

{ iW.  esc.  2S1.  Tba  poitiaits  eograied  by  Jacob  Uoafaraltao 


(18.)  Drapery.  Different  Idn^  of  drapery  require  Haadliog. 
very  different  handling.  Velvet  is  very  appropriately 
represented  by  a course  of  thick  a'rokes  full  of  colour,  Of 
interlined  with  others  finer  and  thinner.  Where  these 
lines  approach  the  light  they  must  be  drawn  lo  a point, 
and  the  intermediate  strokes  made  somewhat  ahorter. 

In  broad  masara,  requiring  for  the  above  arrangement 
of  alternate  thick  and  thin  lines  a stronger  quantity 
of  colour,  the  effect  is  produced  by  wide  hatch- 
ings, the  lines  of  which  are  swelled  out  or  drawn  finer 
according  to  circumstances.  This  second  series  of  lines 
crosses  the  first  without  the  accompaniment  of  any 
intermediate  strokes.* 

(19.)  Other  substances.  All  hard  and  polished  sur- Of  atbar 
fiaies  are  represented  by  parallel  lines  (Art.  14.)  clearly  mlMaficva 
and  sharply  cut,  which  vary  in  thickness  according  to 
the  degrees  of  light  and  shade.  To  give  an  effect  of 
dsxzling  lights  introduced  abruptly  on  a dark  shadow. 

(as  is  the  case  with  polished  metals  and  other  shining 
bodiea,)  ths  shadir^  lines  should  not  in  general  termi- 
nate in  an  insensible  point,  but  break  off*  ut  once  upon 
tbe  brigdit  reflection.  Hatchings,  except  for  the  darkest 
shadows,  are  rarely  used,  and  are  moat  employed  where 
some  adjacent  ohjet^t  takea  off'  the  shining  effect.  I.et 
the  second  series  of  lines  in  these  hatchings  be  always 
considerably  finer  than  the  first.t 

Sky.  clouds,  smoke,  ground,  stones,  and  wood,  are 
generally  executed  in  the  early  procewt  of  the  Engraving. 

In  laml'tcii|>es  engraved  on  metal,  the  trees,  rocks,  earth, 
and  herbage  should  be  etched  as  much  as  possible. 

Nothing  slioiiid  be  lefi  for  the  graver  but  to  perfect, 
sofieii,  or  strengthen  the  previous  touciies-t  Whenever 
objects  o(  this  kind  are  intended  to  come  out  diitiiurtly. 


exhibit  beautiful  •peeiawni  of  hair  ilrticatcly  execaled.  Short  hair 
and  fur  mual  uniformly  be  expramed  by  kturl  aud  sharply  puinted 
•tmkra,  with  more  or  le«  softavM  aecordin|(  to  the  sort  of  skin.  In 
mosvM  of  shade,  and  particularly  ia  tha  darker  mswes,  on  oliertia- 
tion  of  fine  with  somewhat  deep  ^ariemt)  krokas  jud>ciuualy 
combined  wiU  have  a good  effect.  Croes-hattjungs  nai^  be  *vry 
rardy  ueed  ia  dehneating  fine  white  farwork,  and  lauit  wherever  it 
is  pumible  be  altogether  avoided.  Rxeelleal  repreaeotations  of  fur 
ara  lo  be  found  in  portraits  eograved  by  G.  F.  Shmidt ; the  l>ns 
vets*,  Fraoyois  Cheraau : J.  G.  WiUsi  O.  BdvUnck  ; J.  MuUer,  and 
C.  C.  Berne.  Mr.  Borteeb  particularly  admirra  a beautiful  dug  ut 
tha  portrait  of  young  Fnnua  engraved  by  II.  Gaits,  and  the 
**  reposing  Lioa'*  of  the  elder  Jonivs  Gbeyn.  Jbtd.  sec.  262. 

* See  Nute  (R.)  at  the  end  of  KMaiuviiru.  ^ 

4 Fine  Mjecimene  of  sbiaiBg  nelai  occur  ia  the  **  Obeervateur 
dirtymn**  of  WiUa,aod  in  the  portrait  of  the  Count  S.  Flonntloa.  by 
the  same  Kngraver,  where  a silveT  inkstand  and  gilt  framework  of  a 
ekuir  exhibit  maeterly  handling.  An  Kagraviag,  alter  Titian,  by 
Mtckael  Natalia,  uf  Um  Moitpustlel  Guest,  n an  ^miraUe  example 
of  gliitoring  armour.  The  disagreeable  effect  of  hatchings  wed  toe 
freely,  and  of  linee  too  strongly  marked  for  lenraseotatioo  of  shining 
bodies,  nay  be  seen  in  an  Reaving  publiaMd  tw  Wille,  ie  a.  n. 
lf43,coiMeauently  eaibvr  than  hia  bmt  manner.  Ii  ia  a povtiait  of 
Oenoal  BeUe  Isle,  after  U Riguod. 

I " From  t^  ohap  ef  the  burin,**  observes  Mr.  Gilpin,  at  p.  48. 
of  hii  ffsmjr  es  Pnm4»t " each  stroke  in  the  cupper  is  an  angular  uh 
cinioo,  whi^  form  auit,  of  cowm,  give  tite  Ium  strength  and  fira*. 
•rat,  if  H be  not  wry  tender.”  Another  operation,  however,  serves 
for  finer  and  more  deliesle  teiirhes.  It  is  prfonnvd  by  catting  into 
the  eoppsr  with  n steel  peuit  held  like  n pcnciL  This  is  ciJUd  the 
dry  point  or  dry  nes'dle,  to  distinguish  it  from  tlie  same  kind  of 
instruBeat  used  ptwiuusly  to  tbe  applknlion  of  my—/vrt*»  ia  etcl^ 
iog.  ludsioQs  mote  or  less  deep  by  praasura  of  the  dry  point  uen. 
duos  hnei  more  or  Iran  chargeable  with  colour,  but  always  fiNblar 
aod  more  delieats  than  lines  With  Iha  graver.  dry  point,  Ihvio* 
fore,  may  bo  used  with  great  advantage  in  fine  linen,  alues,  din- 
tan^  aad  often  in  water,  especially  ia  small  Kop^avings.  In 
most  th^{s,  it  b propw  to  etch  tbe  ehadovs,  leaving  only  the 
lighter  linto  fur  the  dry  point.  See  Nete  (B.)  at  tbe  ^ of  Bn- 
fuuviao. 
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BaKTtviQg.  prominently,  or  in  ffrent  miMMi,  they  mu«t  be  worked 
up  Beparaiely.  and  with  a variety  of  handling.* 

(30.)  The  represeiitatinii  of  soft  earth  in  made  in  the 
lighta  by  detached  atrokea  ; in  the  ahadowa  by  continu- 
ous (Miea ; but  always  by  auch  as  are  wavtntr  nod  irre- 
^lar.  At  their  termination  they  break  of  abruptly. 
In  darker  shadows,  ^ we  generally  use,”  says  .Mr. 
Bartsch.  “ two  or  three  aeries  of  hatchings,  the  strokes 
of  which,  like  those  of  the  foundation  over  which  they 
cross,  must  be  crooked;  must  be  somewhat  angular ; 
must  be  here  and  tliere  broken  or  discontinued  } and 
must  have  abrupt  endings."t 

i-  Oaoaeal  Thus  tar  we  have  selected  for  obscrvatJoD  a few 

«d«ct.  of  peculiar  methods  of  handling  by  which  each  kind 
of  object  separately  conudered  may  be  diilinguiabed 
from  U»e  rest.  We  will  now  proceed  to  lake  some  brief 
notice  of  what  was  secondly  proponed  (Art.  15.)  re- 
specting pictorial  effect.  The  same  authority  whom 
we  have  thus  far  chiefly  fidluwed,  obaerves,  that  in 
order  to  form  or  pasa  a fair  judgment  iu  this  respect 
upon  an  engraved  picture,  it  is  of  much  greater  moment 
to  examine  the  dirrdion  of  the  lines  and  balcbings  (con- 
duiU  de*  AorAettrer)  than  to  examine  whether  they  have 
been  chosen  according  to  received  rules  of  mccfaaoica] 
execution.  The  choice  of  strokes  for  Engraving  re- 
sembles the  selection  of  colours  tor  Painting.  The  pro- 
per colours  may  be  well  known  and  fixed  upon.  But 
a further  process  much  more  important  is  to  come. 
They  have  yet  to  be  duly  mixed  and  blended  on  the 
pallette,  and  laid  on  with  a judicious  pencil.  To  this 


* To  the  Ut»  Mr.  Wilson  L««ry,  F.  R.  S.  tha  Art  is  iodobtsKl  for 
aa  aJiDirmUe  uireoliun  callrd  tho  ruling  laitcliuic:.'*  It  it  so 
spparstus  for  eegrs«ing  any  series  of  parsUvl  linet,  either  all  t^ui. 
dtilaDt,  OT  haviog  diffirreat  intenrsU  between  them  in  just  graiUlioa 
fiom  tha  graalrat  nrquirsd  width  to  the  nasmt  posiibW  apprrxima- 
tioa.  It  wonderfully  econotniirs  labour,  and  gives  a fonlity  bafbrs 
unknown  in  all  aunjects  for  which  a smooth,  fiat  tint  is  retjuirad  ; 
such  as  the  blue  part  of  a sky,  still  water,  &c.  But  it  is  more 
taseeislly  iisef'il  ia  plate*  of  machitiery,  Ac.  haviiic  reference  to 
KMatific  illiutration.  Many  engnived  works,  and  particularly 
thoM  for  the  Cyclo|t«dias.  bnr  teitunoDy  ever  since  this  invention 
to  its  unrqualM  accuracy  and  beauty  of  exacuriun  A diaoM»d 

Kiat  (tha  use  of  which  for  atebing  was  first  introduced  by  Mr. 

wryj  b connected  with  the  ruling  apparatus,  nod  posned  over  the 
copper,  to  as  to  make  the  required  inebioo  throu^  tha  eldn^ 
graand.  (Sea  plat*  i.) 

Clear  bhie  iky  sbunld  tw  repweented  by  very  Hot  boritontal 
parallali  parfectly  straight  and  cleanly  cut,  uways  made  more  deli- 
cate sad  occasionally  somewhat  wider  from  each  other  as  they 
approach  tha  horison.  Hatchings  are  not  allowable,  ludcaa  in  a 
epM  aurroaadfd  by  ckrodi ; but  even  then  they  give  a grey  and 
eonbre  effect  rathav  than  of  pure  azure.  Clouds  are  imiti^  by  a 
aerbs  of  strokes  delicalely  drawn,  running  eloeely  together,  and 
always  to  contrived  as  to  follow  the  shi^  of  the  cloud.  In  sun- 
shine. and  for  very  white  ctotids,  a single  eoursa  of  very  delicate 
Strokes  b snfKeient;  but  should  even  those  produce  a tone  too 
powerful,  then  «iaall  detached  strokes  which  must,  however,  fall 
regularly  into  rows,  may  be  subelrtuted.  Darker  clouds  admit  of 
two  or  three  wrias  of  crosa  lints.  In  the  darkaat  parts,  these 
hatchings  are  ooly  strengthened ; but  the  adaptation  of  his  Unco 
la  tha  form  of  the  ciood  U the  Engraver’s  chief  aim.  Where  they 
approach  its  outline,  each  class,  or  couree,  or  Mrive  of  Unes,  must 
alsrays  be  shorter  than  tha  preceding.  TV  tinea  also  of  one  por- 
tioo  must  so  bland  with  those  of  amxher  Ihst  although  a distioct 
aaparation  is  somewhat  efiWted  by  the  shading,  yet.  like  ail 
vapoors,  tbsy  may  appear  lo  hang  one  from  tha  otner.  Ooudi 
femad  by  smoka  and  vapour  arw  haisdied  eimilarly  lo  atmospheric 
eloods.  An  exoellcnt  eiampte  of  clouds  of  emoka  ii  grren  In 
WooUalt's  Engraving  after  W'est^  **  Battle  of  La  Hogue."  Clouds 
of  duni  do  not  hang  together  eo  mudi  as  othare.  Hie  setbe.  there- 
lore,  for  shading  them  mnsl  coniist  of  idwrter,  and  rather  beokca 
Haas. 

f See  Baitadi,  A»/nbmf,  ifc.  vaL  i.  see.  S7k.  p.  93.  Abe  ssa 
Kota  (F.)  at  the  end  of  Ehohavuco. 

TOL.  V. 


process  Mr.  Bartsch  compares  the  directioo  of  lines  and  Handling, 
hatchings  in  an  Engraving.  *'  For  the  firat  of  the  above 
purposea,”  saya  he,  •*  in  both  Art*  (et>.  for  choice  of 
lines  and  colours)  moderate  talenia  and  but  little  ex- 
perience are  necessary.  But  for  the  second,  there  musk 
exist  great  genius,  much  reflexion,  and  constant  prac- 
tice.’* 

The  author  then  goes  on  to  recommend  a careful 
study  of  the  best  Engravings,  and  maintains  the  impos- 
sibility of  giving  more  than  very  general  written  in- 
structions. All  courses  of  lines,  especially  that  (what- 
ever afierwards  be  the  number  of  hatchings)  which 
composes  the  first  series  or  foundation,  must  Ukc  a 
direction  inclining  to  the  form  of  the  boily  to  be  repre- 
sented.* 

(23.)  The  degree  of  force  or  delicacy  in  handling  Keeping, 
must  be  chiefly  regulated  by  the  aixe  of  the  plate.  Tl« 
paramount  object  of  an  Engraver  is  to  produce  his 
ahadowa  in  such  a manner  that  they  shall  preserve  their 
proper  keeping  in  the  picture,  and  appear  as  if  spread 
with  a brush,  although  really  execut^  by  the  juxta- 
position of  lines.  As  the  artisOs  aim,  however,  is  not 
only  to  represent  shadows,  but  also  the  various  texture 
and  character  of  the  substances  shaded.  (Art.  16 — SO.)  his 
execution  must  avoid  (be  extremes  of  excessive  strength 
and  excessive  fineness,  and  must  always  be  in  perfect 
keeping  also  with  the  sixe  of  his  performance.  If  the 
handling  is  too  fine  in  a large  object,  which  in  order  to 
lie  viewed  as  a whole  must  be  viewed  at  some  distance 
from  the  eye  ; (hen  the  texture  nf  the  substance  or 
stutT  will  lie  indistinct,  and  its  larger  shadows  will  lose 
their  |x>wer.  On  the  other  hand,  if  the  execution  be  too 
coarse  in  a small  representation,  which  in  order  to  be 
seen  in  detail  must  be  seen  much  closer  to  the  eye,  the 
effect  of  such  ■ work  will  he  spotty,  will  confuse  (he 
spectator,  make  the  smaller  portions  of  the  reprt^nta- 
Uon  indistinct,  and  cm  the  whole  be  disagreeable.f 

(23.)  Our  readers  will  have  perceiv^  that  (be  fore-  Tb#  abov* 
going  principles  of  Line  Engraving,  although  perhaps  rules  belpng 
especially  intended  for  works  on  metal,  are  equally  ap-  ^hrre 
plicable  to  Line  Engraving  in  wood,  or  lo  Lithography.  hrancW*<if 
But  they  apply  principally  lo  finished  and  elaborate 
chefs-d'oeuvre.  For  mere  sketchy  performances  no 
precise  rules  can  or  need  be  given.  Of  such  It  is 
enough  to  say,  that  the  more  nearly  they  produce  the 
imitation  of  a slight  drawing  or  sketch  the  greater  their 
merit.  It  will  be  seen,  however,  that  other  styles  of  (be 
Art  exist,  such  as  on  plates  of  metal,  the  mexsotinto, 
and  the  style  cd*  Le  Blon ; or  in  wood,  (he  style  called 
printing  in  chiaroscuro;  each  of  which,  in  skilful  hands, 
is  ca|Uible  of  great  force  and  beauty,  Imt  for  noue  of 


* S«vs  No*s  ((*•)  at  th«  rml  of  KsasATtNo. 

j It  fwllow*  that  the  Eai^raver  can  ttever  vcnlors  to  vxcevd 
figures  of  s cvrUiB  sue  without  prejudicing  the  beauty  of  hn  work. 

A judicious  artist  will  nwer  sttinB]it  by  Hues  ind  duls  to  rrprvM’ut 
s hunsJi  head  Ibo  stse  of  life  Nantruil  aad  Msssuo  have  mad* 
the  trial,  but  have  had  ao  imitstof*.  Tbs  gigantic  hesda  somc- 
tlnes  ragraved  these  justly  cclehraied  srtuta  cxdle  adnuiradoa 
rather  for  expert  use  of  the  burra,  thsn  tur  groerel  effect  in  osch 
corapontioa  lakea  ss  a whole.  Wh«re  lowertul  shading*  are  re- 
quirvd  in  cnormoueoMects.  like  (hehradN  in  questioo,  the  strukvs  for 
that  purpose  must  eiifwr  Ui  foe  stroag  and  tw  deeply  charged  with 
coliKir.  (yntaJirterr,  liUialiy  /or,)  or  RUiit  be  toe  frequently  rrnsicd, 
lu  the  fornacr  case  the  work  lietrayi  eoerselwss ; in  tb*  letter  it  hat 
a crampvd  and  sAslchy  effect,  v*ry  dteagrceable,  especially  for  nqire- 
svcliog  fieeh.  The  B|puas  of  Chriit  aod  ihvVirgia  in  (we  sbeafs 
by  L«niis  Ce«ra  after  Le  Brua  nay  serve  as  rxaiaplee  of  figures  ■ 
far  ^ la^  for  the  graver.  Bee  Bulich'a  JmifUimf,  tft.  vuL  i. 
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EaKTiTinf.  which  (••  they  do  not  depend  for  effect  upon  the  ar* 
rmnjteincnt  of  line*)  the  preceding  observations  can, 
strkdy  speaking,  be  available.  To  become  an  adept  in 
ihesc  lalier  styles  of  Art,  conaiderahte  experience  in 
the  practice  of  Painting  seems  indispensable,  rMt  only 
as  regards  the  province  of  the  crayon,  but  of  the  hruKh, 
not  only  in  the  composition  of  light  and  shade  and 
mouuchroms,  but  also  in  the  actual  use  of  colours. 
Successful  attempts  have  been  comparatively  few  ; and  it 
is  probably  to  deficiency  in  the  requisite  pictorial  know 
ledge  that  so  many  failures  ought  to  be  attributed. 
L'sefuloeii  Having  now,  by  a kind  of  elenventary  introduction, 
ufthif  Art.  prepared  the  way,  as  we  think,  fur  an  enumeration  of  the 
mo«t  remarkable  coinfH‘litora  who  have  successfully 
aspired  to  fame  in  the  several  branches  of  Engraving; 
we  shall  not  detain  the  reader  with  remarlu  on  the  im> 
portance  of  the  Art  itself,  but  conclude  him  to  be  already 
satisfied  of  its  univeraal  utility ; its  aptitude  for  adentiftc 
illustration;  its  essential  and  vital  servicea  to  experi- 
mental Science  in  diffusing  the  comforts  of  civilitf<l  life ; 
its  value  to  Literalniv,  ami  above  ail  to  true  Religion  In 
preserving  and  strengthening,  by  the  spread  of  local 
kitoaledge,  the  fuundalionsof  historical  truth;  and  finally 
its  power  to  delight  us  well  as  instruct  mankind,  by  mul- 
tiplying and  giving  almost  ubiquity  to  the  most  precious 
gems  of  every  Cabinet;  tlie  rarest  natural  wonders  of  every 
Museum  ; and  tlie  finest  efforts  of  the  human  imoeina- 
tion  whether  in  Painting  or  in  Sculpture,  of  every  School, 
every  collection,  every  Gallery  that  exists,  or  thnl  has 
existed  since  the  XIVth  Ceuturv. 


Xyloj^m-  ) Wood  Engraving,  as  lieing  the  earliest  of  the 

phy.  Its  different  kinds  mentioned  for  taking  impressions,  (Art. 
-.ngm  0/i'  12.)  stands  first  in  the  chronolc^cal  order,  which,  in  the 
subsequent  pages,  as  far  as  is  amvenirtilly  practicable, 
we  shall  pursue.  Tl«  Oriental  origin  of  wooden  tablets 
for  preserving  public  records  la  indisputable.*  But  on 
tlie  question  how  anon  the  process  began  of  printing 
from  blocks,  or  wooden  tablets,  antiquity  has  hitherto 
HmWMy  bcu'u  silent.  Tlie  learneil  Baron  Meerman,  in  his  Ori- 
1*  Typo^raphic4B,  quotes,  from  a History  of  China 

written  by  Abustiid  in  Persian,  a.  d.  )SI7,  the  following 
frimi  ChtiiA,  pftisage  among  others  to  show  that  the  Chinese  of 
that  period  had  long  been  familiar  with  the  Art. 


**  All  the  ImhiIch  edited  by  the  persons  in  que.stion 
{alluding  to  three  Chinese  s^vans  whom  he  names)  are 
written  in  a beautiful  hand,  so  that  each  page  may  lie 
transferred  in  the  same  handsome  character  to  the 
blocks,  with  which  the  men  of  learning  arc  always  at 
great  pains  to  collate  their  MSS.  attesting  by  a private 
mark  on  the  back  of  each  block  their  approbation  of  it. 
They  next  commit  these  blocks  or  tables  to  the  best 
Kixgravens  and  finally  compirte  the  whole  work  by  num- 
benng  the  pages.’*  The  Persian  writer  next  describe* 
the  care  with  which  these  table*  (somewhat  similar  in 
form,  perhaps,  to  our  plates  of  stereotype ) were  pre- 
served in  cases  under  the  seal  of  conservators  incor|»o- 
raled  as  a college  for  the  purpose,  to  whom  all  applica- 
tions, when  a copy  was  required,  were  to  he  made ; and 
on  the  paynsent  to  whom  of  a stated  fee,  the  copy  upon 
paper,  with  the  seal  of  the  proper  functionary  attached 
to  it,  warranitng  its  genuineness,  was  granted.t  Such 
a system,  so  methodicully  organized,  argues,  certainly, 
long  previous  custom.  I'be  Baron  Meerman  is  nnwill- 


• See  Not*  (H.)  At  tH*  eod  of  XNoiiArtMo. 

t M«ymstini  Oriffi)  H prima  Spmmttm  fmpreu.  iaMUrtt,  Csp. 
u.  sec.  1.  Ako  Mo  Not*  (I.)  si  ibe  cml  of  KiHifuvmo. 


ing  to  go  back  with  some  writers  of  doubtful  authority.  Xylogra- 
to  a date  preceding  the  Christian  era,  but  agrees  with 
the  able  and  accurate  Couplet,  a Jesuit  Missionary  in 
A.  D.  1669,  and  a resident  for  several  years  in  Cbina, 
that  the  date  of  a.  d.  930  may  be  fairly  assigned  for 
Chinese  impressions  from  wood.* 

(25.)  Facta  like  these,  joined  to  the  much  freer 
Eurufiean  intercourse  with  that  extraordinary  people 
nine  hundred  years  sincet  than  exists  at  present,  supply  a 
very  sufficient  reason,  as  Mr.  Otiley  has  well  observed, 
why  Marco  Polo,  in  his  account  of  China,  written  after  his 
return  to  Venice  in  the  year  1296,  shotild  have  made  no 
mention  of  Wood  Engraving  among  the  marvels  of  that 
Country.  Had  the  Art  been  unknown  at  Venice,  the  Ve- 
netian traveller  could  not  have  omitted  the  communica- 
tion to  hit  Countrymen  of  what  in  China  must  have  met 
him  at  every  turn,  and  n hat  to  his  geni  us  and  acuteness 
could  [not  but  have  appeared  a moat  felicitous,  most 
strikingly  useful,  and  marvellous  invention.  Weconcur* 
Iherelore,  in  the  belief,  that  a communication  such  as  this 
would,  in  the  dayt  of  Marco  Polo,  have  been  **  old 
news"  at  Venice,  and  therefore  could  find  no  place 
among  ht*  manxU.l  The  merchanta  and  nob  In  of 
Venice  had  maiiiiaiaed  almost  exclusively  an  iminter- 
nipled  commercial  intercourse  for  two  centuries  before 
with  the  East,  as  well  through  Alexandria  and  Cairo 
at  through  Constantinople:  oi'  which  latter  illustriout 
city  iliey  Inul,  in  the  year  12US,  been  matters,  and  in 
which,  ever  since  the  year  1084,  their  lactones  had  been 
regularly  established  umler  the  especial  sanction  of  the 
Greek  Emperor.§ 


* Pir«  «tten$  praiahihM  ndfittr  rraetimmi  $rrtptaht  Pk*i. 
C*‘Upir1l*  a.  a.  t30  mtai^atrmh*.  F,  t*  CJ*ra>nJngii  StMtnti, 

amHtjrm  C^/km  opfrihatf  p.  ifti  %mpnpr*i  tarn  (artrm  ani. 
Utaanwti  t^yprapkiam  avtat.  Hte  afro  muefr  pmam  /oafummttm 
InmpoM  iW  tramsffftil,  WfM  aeeuru/am  rmn*  orf  Aoc  rrammm 

p^fatmimm  matiUam  eeptnnwtrU,  nr  ep/j«tw  «iae  tbtko  foatiaa  \d 
kaiut/,  V.  Meermsaai  On^iaet  7)fpafraphtffi,  Wesp  ix.  see  1.  io 
net*. 

f Tb*  CSuiMse,  obserTM  M4ephenoo,wereiDora  cooinweeisl  aod 
snterprutag  in  the  IXtbthsBiethaXVllIthCenhirT,  vet.  i,  p.281. 
Anerius,  %a  great  biographer  uf  the  great  Alfred,  nirntieo*  hie 
keviug  sera  a corrcepoedeoce  of  that  Monarch  with  the  PatrUrcb 
of  Jetunlem,  which  probebly  euggmted  to  Alfred  the  beneroleol 
bat  advenciirons  deeiipi  of  Mdiag  relief  to  the  C'hhatiant  of 
St  Thomae  La  ladis.  Sigbetet,  Buhep  of  Sherburne,  (to  wbicb 
Sm  a tMetut  wee  anervaxae  tranalalad.)  wu  the  persuii  sent,  (as 
WilUaie  uf  Malaitbuiy  iafurme  us,)  with  many  jewtente,  oe  dua 
rspeditiiMi,  and  aecomptiabed  it  pruepcruusly.  Tu  the  wooder  of  hie 
CoontryoMKi,  be  peoctratrd  area  to  India,  briaging  theoct  aromatic 
liquors  or  ink,  end  splendid  jewels,  some  of  w^h  remained  in  the 
treoeury  of  the  Chui^,  when  the  author  wrote.  Mr.  Maephersoa 
of  Commrrcf,  voL  t.  |v  263.)  tvry  feelingly  laments  oeer 
Ibeee  meagre  recoedo,  all  that  remain  lu  u*  of  tkw  important  tranw 
action.  ‘Ae  Saxon  Chronicle  and  Radulf  de  Diceto  repent  the 
hietory,  but  are  still  more  uDcireumetautial.  He  obeerree,  that 
*'  the  early  writers  could  have  no  motire,  if  llwy  rren  poseoseiKi 
cepnciH'.  forinrenting  such  a narratire,  though  it  may  out  be  true 
to  the  f^knl  extent.  Stghaira  went  fruen  England  tu  Rome  in  the 
year  833,  and  probably  gut  a pamage  from  aome  of  the  Italian 
ports  to  Alrxaodria  or  l^nicia.  It  is  not  impossible  (though  eery 
lUffieult  for  a Christian)  that  he  may  have  made  hi*  way  to  the 
South  eoast  of  Arabia,  or  to  Bamura,  and  have  proceeded  eren  to 
India.  But  if  he  purchneed  Oriental  eoiomodiiiM  in  Akxandria, 
Arabia,  or  Raosora,  any  of  throe  places  would  be  eonfouoded  with 
India  1^  hii  CouDiryBwn,  who  were  igiwraot  of  the  geograpdiy  of 
Countriee  nnieh  nearer  to  Ihesi.**  We  are  iacboed,  howercr,  to 
beliere.  that  in  the  stirriAg  timaa  of  King  Alfred,  the  perih  of  thia 
lodion^imey  would  be  Iroa  thmight  of  than  the  length  of  it  t and 
that  a iullrr  account  of  it  would  hare  been  recordwl,  had  the  ohila- 
des  been  each  as  H was  imtiaeal  for  Oriental  Cbrntians,  or  pd*. 
grime  from  Italy,  to  sunnoont. 

t See  Notr  (K.)  at  tlie  etid  of  Kr*ojurn*o. 

I The  Venetians  obtained  this  privilege  in  return  fur  the  pculew 
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Sn«(rwKttK.  But  th«  dam  was  now  arriTed  of  a n«w  day  for  ciri- 
lixAtioo  in  Christendom.  The  Venetians  after  derivinfj^ 
from  their  Oriental  commerce  to  many  uoeful  and  pro* 
6table  Arte  had  not  the  power,  even  if  they  harboured 
the  intention,*  of  confining  them  tn  their  own  Country. 
To  whatever  ports  of  Western  or  Northern  Europe  their 
fleets  were  bwnd,  and  to  whatever  inland  cities  the  iD< 
teroourse  with  Italy  (which  during  that  reign  of  Popery 
must  ha«e  been  frequenlt)  extended,  the  acquaintance 
with  Asiatic  customa,  and  manufactures,  and  iavciilicMis, 
would  be  more  or  lese  gradually  advancing.  Genoa, 
also,  and  the  other  rivals  of  Venice  would  oasist,  un- 
knowingly, it  is  irue,  but  not  leas  effectually,  in  thii 
ioeviume  dispersion  of  the  seeds  of  useful  know- 
ledge. And  accordingly  we  find  that,  almost  by  a 
simultaneous  impulse,  in  or  near  the  great  commercial 
marts  of  the  North,  especially  tti  Germany  and  the  Low 
Coiintriea.2  the  Art  of  Printing  from  blocks  appears 
coeval  with  the  same  practice  in  Italy.  The  Germans, 
whoM  skill  in  mechanism  was  proverbial  in  the  XlVth 


tiva  aftifdsd  by  thsir  fleet  sfsiiwt  lbs  inewtioas  of  the  fovnwiaUs 
Monnao  pirots,  Robert  Quuoud,  with  whom  they  ilisputeil  Um  cum- 
maad  of  lbs  Adriatic.  Tbraugb  Coiutaiuiooplc  tbetr  facibliM  of 
tradinir  Kaalward  to  the  ulmaM  bsuadarico  of  Ada  were  obvMMia. 
Tbd  Bmpits,  or  Bmpiro  of  Tefaiairhis  Khan.  exttadHl. 

a.  D.  from  the  Caeptao  to  the  Yellos  Sra,  and  bWwMa  Sb* 
and  North  Ulitudt-  In  *.  o-  1S90  it  reached  frocs  Ihn 
borders  of  Asia  Minor  Kaatwani  to  the  Porviaa  Gulf,  and  thaaea  te 
65^*  Baal  lonipUida.  V.  Klaproth,  Tmh/nmM  fiiUvrifmet,  We  think 
it  probabtt  t^  printed  aiLkeaad  caliooaa  iveoaded  impreasMoa  Mpon 
paper.  See  Mtfpheraon’a  jiamali  ^ fbaiewror,  to4.  i.  p 138.  tt 
tff.  Brfero  the  lavtatiun  of  pe|vr  ia  Upper  Bicvp*.  •nelbar  at 
Mmphia  or  at  Scide  it  mattars  not,  Uaoa  or  oortuu  clot  ha  nace  tiaed 
fhr  MSS.  The  Aneianta,  till  the  diflVoMm  of  that  mvaluable 
manufacture,  tha  pamrrua,  eaera  to  have  tried  every  aubaranee 
within  thor  reach:  pum-tiea  leaves.  UMv-booka  of  wax.  ivory,  and 
lead  I ialreticioa  of  mffertai  animals,  and  sonteiimae  tha  bwha  of 
tactoiaea.  Titoca  are  few  planta  that  have  not  at  some  lime  flir* 
aiebed  materub  or  leavm  fur  booika.  Ueuee  the  eevetal  terms 
bibloe,  codex,  Itber,  folium,  tabula,  he  rxpraeeing  IIm  different  parb 
tiaed  for  ieKriptien.  Hanaard,  Tkysyrapdie,  p.  VJi.  8««  also 
note  at  p.  7.  v^.  t.  of  Biahop  Tomline’e  Afnarwb  •/  CdriWum 

7W.nr. 

* Twaaiua,  a Venetiaa  architaet,  had  tha  geod  fiortuaa  to  dm- 
cover  aBHMK  the  archivee  of  the  old  Cempaay  of  Veoetian  Peiaiers 
(f . LrUrrt  Pittanche,  tom.  v.  p.^0)  a deisse  of  tbs  Govornoicfil  of 
Veniue,  dated  4cb  Octehcr,  1441,  which  throws  much  liwht  on  the 
fubjoet  af  early  biaek-priating,  aad  which  the  reader  will  8ad  qauSed 
at  bagth  ia  OUIm’s  MW.  ^ B^rweieg,  p.  47,  aad  is  Singer*! 
Htai.  •/  Pimymg  Cur^.  The  trade  of  the  native  artbls  ia  Vcoica 
hid  falba,  as  appears  from  ths  praambb  ef  this  doeumeal,  iota 
decay,  (ia  eonasqueace.  we  preeuaM,  rof  a eonaaderm^  iaflua  of 
amibf  gaede  from  tha  feceiga  marhet,)  aad  tha  dacres  was  psmed 
to  axael  a proteebag  duty  upoa  all  impocted  work  of  tha  **  art  or 
mystery  of  makiag  eaida  or  painted  Agureet  whether  prinled  or 
painted  on  cloth  or  paper,  alter  piacita,  (aarvar,  perhape  a eor- 
Tuptteo  from  t<Mt,  ioM,  an  image,)  plariog  canU,  (carte  da 
nyare,)  or  whatever  work  uf  aaid  Art  is  aotw  with  a b^h  and 
pnalad."  **  The  moet  remonahle  eaoelaaion,'*  mya  Mr.  Ottlay, 
commenting  on  ihie  and  other  dreunutaacee  leepactiag  the  rw 
vival  of  Arta  in  Rutepa,  **ia,  that  the  Venetian  acquired  the 
Art  of  Wood  Bo|mTing  at  a very  early  petiod  ef  their  inlvreouiee 
with  the  |W0|de  of  Tartary,  ‘ndb^  end  China,  that  they  praetbad 
it  aaaag  the  other  Arta  wnkh  they  bad  laarnod  from  their  Raslam 
frieade,  ae  a mean  of  benafio^  tn&  with  the  ConliMal  of  Barepe  t 
and  that  in  courm  of  teme  the  artiats  of  Germany  and  other  pnita 
buod  out  their  aewet,  and  praclimd  it  themndvee.’*  See  Hut. 
Bimravwiy,  p.  59,  80,  and  MOt,  ,lfatmiaA,  i[e.  p.  77. 

f The  Italmn  merchante  d*epevvad  tfamigh^  Kunpe  became 
vary  eeavnaiaat  agents  £sr  the  l*spnni  wbe  employed  them  W iw> 
caiva  aad  remit  the  large  rwaanaa  thm  drew  from  every  Conatijr 
which  acknowledged  tnir  Bnelesiasticsl  enpranoacy.  It  saeoM  pro* 
babb  that  they  also  omployed  thorn  to  bad  their  money  uooa 
inlsieet,  wbonco  they  am  called  the  Pope's  merrhanls,  n MaStnew 
Pane  (p  419.  423.  Ac)  espieesae  at,  Miephetson,  Jmmdt  •/ 
CbaiM^M,  voL  i.  p.  399. 

2 See  Nolo  (L.)at  tha  end  of  BMOSArmo, 


Centiity,*  were  probably  the  inventors  of  the  printiiq^  .^oeirnt 
preva,  which  succeeded  to  the  ancieot  method  practised  Xyloijra- 
tu  this  day  by  the  Chinese,  namely,  the  application  of 
a brush  or  hand-roller  to  the  back  of  the  paper,  after 
laying  it,  in  a dry  slate,  on  the  block  ready  charged  with 
ink  for  the  impression.  The  invention  also  of  printerb 
ink.  suggested  probably  by  the  discovery  of  oil  painting, 
gave  to  the  early  German  prints  a great  mechanical  ad- 
vantage over  the  fiiat  essays  of  Italy.t 

(26.)  It  has  been  usual  to  give  the  name  of  **  old  Only  two 
masters”  to  such  Engravers,  whether  in  wooil  or  metal, 
as  practised  the  Art  from  its  introduction  into  Europe 
to  the  end  of  the  With  Century;  and  to  divide  these  aad  the 
into  only  two  Schools,  that  of  Italy  and  that  of  Germany  : Germso. 
in  consequence  of  llic  comparatively  very*  few  old  En- 
gravers to  be  found  in  other  Countries,  and  the  style  of 
those  few  being  imoesble  to  one  or  other  of  the  two 
sources  mentioned. 2 Wepru|xise  to  adopt  the  latter  mode 
of  division  with  respect  generally  to  the  two  Schools  of 
ancient  Engraving : but.  at  the  same  time,  with  respect 
to  the  present  branch  of  the  Art.  or  Xylography,  we 
consider  it  most  convenient  to  include  under  the  old 
Schools  artists  also  of  the  XVI Iib  Century ; so  as  to 
date  modem  Wood  Engraving  from  the  times  of  Papillon 
and  Count  Zsnetti,  near  the  commencement  of  the 
XVIIllh. 

(27.)  To  begin  then  with  the  old  Engravers  on  wood,  old  Scbuul 
acciMding  to  the  simple  process,  and  in  the  School  of  of  Italy. 

AteB»avdro  Atberieo  Cunio  and  his  twin  sister  Ita»  Simpir  pr^ 
htlia,  bom  about  a.  d.  1270,  are  recorded  os  the  earliest  hi 
pracmioners  in  this  Art  whose  names  are  known. 

Their  interesting  history  is  given  by  Mr.  Ouley.  as  com- 
piled  fmm  the  Works  of  Piqiillon,  who  saw  a set  of  their 
Engravings,  eight  in  number,  and  wrote  down  at  the 
time  a particular  description  of  each,  tt^eiher  with  various 
memoranda  respecting  ibein  out  of  Uie  Work  iUrlf,  ori- 
ginally written  in  the  Swiss  language,  but  translated  to 
him  by  M.  de  Greder  the  possessor.  These  young  per- 
sons passed  their  youth  in  the  cuUrvatiun  of  their  highly- 
gifted  minds,  and  when  arrived  at  the  age  of  sixteen, 
had  perfected  themseivca  in  various  accomplishments, 
among  whidf  the  Arts  of  Dei>ign  and  Engraving  on 
wood  were  conspicuous.  It  is  not  improbable  that  they 
acquired  their  artistic  knowledge  from  some  monkish 
illuminist,  or  /wrmtchnitder  in  the  Ueligiuus  houses  of 
that  period,  with  whom  they  might  form  accidental 
acquaintance  through  the  circumstances  attending  the 
clandestine  marriage  of  their  noble  parents.  For  their 
own  amusement  and  the  gratification  of  their  friends, 
Alessandro  and  Isabella  composed  and  jointly  executed 
a series  of  prints  representing  the  '*  heroic  actions  of 
Alexander  the  Great,'*  with  an  appropriate  dedication 


* Maouel,  the  uahapM  StaDenr.  was  driven  fspn  Cooetaatioo- 
ple^  ^ the  lertur  uf  the  ISukim  ams,  tu  mendinte  fiiMii 

tke  C^rtftian  Sutvt  vf  Kuropv,  Ainoug  the  deweodaoU,  eaya  Ur. 
Meepbeneo,  of  tboM»  Serrano*#  who  hod  ueurped  hie  Wevtera 
Praviecn.  The  obMtrveiMKu  (towards  a.  i>.  14M)  of  Manuel  or 
hie  Gfvek  atteodaaia  nepcctiatc  the  differesi  pleree  end  Counirita 
natned  is  his  tuur,  as  (Jermany,  Franca,  Flaedara,  Kaglead.  Lon- 
don, obd  Vcoice,  are  dreuiaetaalial  aod  cheiacterietie.  (K  the 
Geraues.  the  Imperial  traveller  obeervaa,  that  they  eareW  ia  /Ae 
mttrkmmttt  ami  bsaat  of  the  isveation  of  gtu>}iowda(  and  can- 
nODS.  •/  Cemesernr,  vol.  L p.  61 1. 

f See  Note  (M.)  at  the  end  of  Emooaviiki. 

2 $«#  the  Preface  te  v«L  vi.  of  Batlseb’t  .fhM/i  r greeewr,  8vo. 
Vieaaa,  1808. 

^ For  the  toola  eod  materials  in  Xylography,  aoe  whil  foOews  in 
Art  31 

b l2 


7d8 


ENGRAVING. 


Sn^ntfiog. 


Uocttut. 


11  HtUlM 

luul  hill 

brother 

CtfMTt! 

V«a]U. 

DoHMnico 

C*tnp«« 

vDola. 


Vico. 


in  ihe  fronlitpicc«  to  Pope  Hooorius  IV.,*  to  whom  their 
mother,  o noble  Veronese  lady,  was  related. 

In  our  precetiiiiK  columns  (see  Paintino,  p.  470.) 
we  have  alrewiy  adverted  to  these  times,  the  limes  of 
Cimabue  and  of  his  pupil  and  proWge  Oiotio;  the  former 
born  of  noble  Florentine  lineage,  a.  o.  1240,  the  latter 
horn  1276.  the  aon  of  a aheph^  near  Florence,  whom 
his  future  patron  and  inatructordiacovered  chalking  the 
figure  of  a lamb  upon  a stone  in  his  native  Aelds.  It 
was  to  such  men  a-s  theae,  the  conleinporariea  of  the 
Cunio  and  uf  I^nte,  (born  in  1265,  about  five  years  later 
than  the  Cunio,)  that  Italy  owed  the  recovery  of  her  in- 
tellectual rehnement  in  Literature  and  in  the  Arta.f  No 
authenticated  prints,  however,  are  extant  to  fill  up  a 
chaam  here  of  more  than  a century  and  a half.  But  it 
is  not  tbereforc  to  be  imagined  that  the  XlVth  Cen- 
tury in  Italy  was  unemployed  in  works  of  Art,  though 
probably  less  in  Italy  with  regard  to  the  Xylographic 
branch  of  it  than  in  tliose  otlier  Countries  of  Europe 
which  competed  with  the  Italians  so  BucceaBfully  as  to 
bring  Wood  Engraving  into  decay  among  them,  at  least 
among  the  Venetians,  according  to  the  acknowWtlgmeni 
of  a decree  of  Venice  a.  d.  1441.  We  refer  then  Ui  our 
short  account  of  the  Qsof^rorfTifixlt,  (PAtirriNU,  p.  471.) 
with  whid)  the  reader  will  fill  up  this  interval,  and  we 
proceed  tu  the  next  name  among  early  Italian  contri- 
butors. 

Girtilamo  MocHto,  or  Hieronymus  Mocetus,  bom 
about  1454  at  Verona,  was  taught  Painting  by  Oio- 
vantii  Bellini,  whose  brother  Gentile  we  have  mentioned 
at  p.  471  on  Paintino,  as  doing  honour  to  Venice. 
Mocetio  is  xaid  to  have  executed  a wooden  cut  of  the 
*'  Entry  of  Christ  into  Jerusalem,*'  dated  1500. 

A fellow  pupil  i4  Mocetio,  the  great  ir  next  on 

record  as  having,  in  1505,  when  at  the  age  of  twenty- 
eight,  obtainerl  high  praise  fur  a print  of  the  **  Marriage 
of  SL  Catharine.'’  Oiher  works  are  ascribed  to  him  by 
Papnion.  Cesore  VtceUi,  (he  brother,  Domenicc  Cam- 
MgRtWa.  the  best  early  scholar  of  Titian,  arid  Boldini  of 
Vicenta.  or  Vicenlino.  also  Titian's  reputed  pupil,  were 
Wood  Engravers.  The  long  life  of  Titian  (ninety-nine 
years)  must  have  enabled  him  to  foresee,  with  no  small 
gratiftcatiou.  how  widely  (he  Engraver's  Art  was  to  ex- 
tend and  perpetuate  the  fame  of  Painters. 

Mnea  Vim.  born  at  Parma  in  1512,  was  at  Florence 
in  1545,  where  he  presented  the  Empertir  Charles  V. 
with  the  portrait  which  he  had  engraved  of  that  Monarch, 
and  for  which,  according  to  Oori,  he  received  100  crowns. 
It  is  a wooden  cut  surrounded  hv  cmblcmalicat  figures 
composed  with  taste  and  well  drawn.  It  » executed 
with  great  care,  and  the  hatchings  in  imitation  of  strokes 
are  so  well  expressed,  that  Strutt,  who  saw  (his  specimen. 
“ can  hardly  suppose  it  to  liave  been  his  first  auempi." 
Ttiis  teamed  person  retired  about  1568  to  Ferrara, 


* 9se  Note  (N.)  at  tht  cad  of  Ksowatiwo. 

f Qiotto  paialcd  the  portrait  of  Oantr,  «ho  bsc  thi»  calsbralsd 
him  iii  the  ihtiiui  OMtardM. 

Cmietit  Cimahttt  iteila  pia/vra 
Tnw  /«  rmpo  ; era  As  Ginitv  U yrid*t 
St  ckt  At  yboM  di  ref«i  f oerars. 

CM  can.  1 1. 1.  94. 

TTw  Poet  here  cvideiitiy  allodea  tu  tha  inaeriptiioa  oa  the  tonb  of 
Ctmabiie  in  the  Ouomo  at  FUnefteo. 

Crtdtdt!  mt  OcwAm  f»dwrm  ecjOw  rnwre 
Orfi>  me  ttmmit ; mtmc  tmti  mtirm  poA. 

It  ic  remufkaUe  that  Ravmna.  tho  letraat  of  the  Caaio,  was  tha 
lart  wticat  of  DaaSa.  He  died  (beta  tmdar  the  toof  of  hit  h««p^ 
(abit  patron,  ihe  Lord  of  Ravvana,  tooe  after  returaiac  frooi  a nia* 
tioa  loVcnka,  ia  1391. 


where  he  peseed  the  remainder  ofhla  Hfe  under  the  pro-  Aaeienk 
tectioo  of  Alphonao  II.  ^^^I**** 

Girviamo  Porro,  bom  about  1520  at  Padua,  wrought  , ^ . 

at  Venice,  where  hia  last  performanoe  was  a set  of 
wooden  cola  for  the  FMaerafi  drgii  Antieki  ofTofumaso 
Partacchi,  published  in  1591. 

Meanwhile,  Florence,  Bologna,  and  Rome  added  Oatoeppe 
further  specimens  of  Italian  Xylography.  Gui$eppt 
Porfo,  a pupil,  at  Rome,  of  the  Florentine  painter  ^1- 
viati,  and  himself  an  eminent  painter,  engraved  on  wood 
with  admirable  expression  and  eflecl.  Bologna  pro- 
duced from  (be  hand  of  the  elder  Coriolano.  besides  Corioiano, 
various  uther  works,  several  very  masterly  perforoiauces  fsth«r 
in  wood,  after  the  designs  of  Vasari,  fur  hia  Lite$  of 
Uu  PainUrt,  first  published  in  1569.  This  artist,  a 
native  of  Nuremberg,  who  changed  his  name,  as  Hei- 
nekeii  informs  us,  from  Christopher  Ledertr  to  Crutefon  sad  son. 
CorioUm^  (alleging  his  descent  from  the  Patrkaao  so 
called.)  seems  to  have  striven  hard  ftira  place  in  the  rolls 
of  Roman  fame.  His  son  Bartolomeo,  boro  at  Bedugna, 
also  pursued  the  Art.  Femnira  Pontana,  imUructed  in  Veraaica 
drawing  by  her  father,  and  by  the  celebrated  Bologitese  Fostona. 
paintress  Elixabeth  Sirani,  executed  small  portraits  in 
wood  with  great  neatness.  He^atUi  Hcaminotti  too.  Scimtpaasi 
the  Bolognese  painter,  who  flourished  about  1610,  |ier- 
fonned  some  Engravings  on  wood.  Leonardo  Nor-  FaaaUy  of 
siiii,  (called  Paratole,)  a native  of  Rome,  with  his  wife  Fsraaok. 
Toahelia,  and  their  son  BrmardiMO,  also  were  Wood 
Engravers.  Leonardo,  who  flourislied  in  1600,  was  of 
some  celebrity  and  much  employed  by  Antonio  Tcm- 
peeta.  At  the  command  of  Pope  Sixtus  V.  he  engraved 
on  wood  the  plaiila,  &c.  for  the  herbal  publish^  by 
Castor  Durante,  physician  to  his  Holiness.  Bernardino 
was  a painter  as  well  as  Wood  Engraver.  Isabella,  his 
mother,  executed  in  block  printing  several  ingenious 
designs  for  lacework  ; and  a considerable  number  of 
plants  for  the  herbal  of'  Prince  Cesi.  Another  lady, 
Hieronyme,  of  (he  same  surnanM  and  family,  engravi^ 
after  A.  Tempesla,  with  much  spirit  but  with  very  in* 
correct  drawing,  says  Strutt,  and  in  a coarse  style. 

One  example,  the  only  one  we  have  been  able  (oioanVin- 
record  of  a Spanish  Wood  Engraver  may  here  be  men-  of  Za- 
(ionetl,  Juan  Pingle*,  who  flourished  at  Zaragou  in  '*4***- 
1550,  and  engraved  in  wood  ttie  illustrations  for  the 
Oriogra/ia  P^fieaufJuan  de  Iciar,  publislicd  there  in 
that  year.  Bermudex,  in  his  Durionario  dHlat  Bellat 
Arie*,  pronounces  (he  cuts  of  Juan  Vingles  to  be  in 
gotxl  taste,  with  figures  highly  characteristic,  and  cor- 
rectly drawn. 

(28.)  Next,  we  are  to  name  the  ancient  Italian  Compmrnd 
artists  who  have  used  the  compound  proceaa  (see  Art.  Xylogra- 
12.)  of  engraving  in  wood. 

Of  (he  first  kind  of  compound  process  (for  which  ) 
stensilling*  was  introduced)  few  or  no  positively  Italian  mUh 
specimens  remain  uf  which  we  are  aware  ; Uioiigh,  print*, 
doubtless,  they  rmist  have  been  as  numerous  in  Italy  as 
in  other  parts  of  Papal  Christendom,  being  especially 
employed  for  purposes  of  Religious  worsbipt  or  instruc- 
tion, or,  to  speak  more  plainly,  forextending  the  influence 
of  legendary  superstiti^.  ^le  Abb^  Laiixi  saw  in  the 
Cabinet  of  the  Count  Durar.xo,  some  ancient  p'aying 
cards,  from  designs,  os  he  conjectures,  of  Jacobello 
del  Fiore.  These  were  coloured  in  stensil.  II  lavoroi 
says  he,  a'  periti  i pamto  a »lampa  i colori  dfiti  per 


* For  as  esptsasBaa  of  stsmtUiiig,  s«  last  oote  to  Art.  IX. 
f Boa  Note  (O.)  at  tbs  tad  of  Khosatiko. 


Digitized  by  ■.  lOOgiC 


ENGRAVING. 


789 


SagmviBg.  tr^foro : uid  ■dda>  monvmktnlo  fiu  anCieo  non  to  m 
tal  gtnert.  Scoria  yUiitnca^  vol.  i.  p.  189. • 

2.  Priitft  In  the  second  clees  of  oomponnd  Xylogrephy,  the 
from  two  or  itaJinns,  with  whom  the  invention  of  chinroecurot  print- 
blocki.  ^ tucccesiTe  impressions  profit  irood  o«^  seems  to 

have  originated,  are  remarkable.  The  invention  is  attri- 
buted to 

Oe  Carpi.  Vgo  da  Chm,  (born  at  Rome  in  1496,)  the  felioir 
student  of  RaAtfUe  d'Urbino.  His  prints,  though  very 
slight,  says  Strutt,  are  masterly  and  spirited,  a^  pre- 
serve at  least  a bedd,  striking  resemblance  to  the  sketdies 
of  tbc  great  painters  (chiefly  RaflacUe  ai»d  Pamiegiaiio) 
from  whose  designs  they  are  taken.  One  block  is  used 
for  the  outline  and  darkest  shadows,  another  lor  the 
lighter  shadows,  and  a third  for  the  demiUnU.t 

Contemporary  with  Da  Carpi  was  another  Pdnter  and 
Engraver,  Domenico  Micarino,  bom  of  humble  parent- 
age, at  a village  near  Sienna,  who  assumed  the  name 
Domenico  B^qfvmi  of  his  patron  in  that  city ; where  his  paint* 
iogg  both  in  oil  and  fresco,  and  other  works,  (see 
Painting,  p.  477.)  procured  him  great  reputation.  He, 
too,  had  studied  at  Rome  the  master  lines  of  Raflaelle 
and  M.  Angelo.  He  executed  bis  chiaroscuro  some- 
times on  two,  sometimes  on  three  blocks  { one  for  the 
outline  and  deep  shadows,  the  other  for  the  lighter 
tints.  He  wrought  afler  his  o^n  designs,  as  well  as 
from  those  of  Titian  and  others.  But  the  procem  was 
in  the  hands  of  a much  more  distinguished  Siennese 
PeruBi.  artist  of  ihe  same  period,  BtUdaztare  Pervizii  (Pajnt- 
rNO,  lAid.)  ifa  print  attributed  to  him  be  his,  represent- 
ing Avarice  driven  by  Hercules  from  before  Apollo, 
Minerva,  and  the  Musea."  It  is.’' says  StruU.**  in  three 
blocks  ; the  first  for  the  outline,  the  second  for  the  dee^ 
abadows.  and  the  last  for  the  lighter  tiuts;  and  is  ex- 
ecuted in  a fine,  spirited,  bold  style.” 

G.  N.  Vi>  Gtuteppe  Nicola  RottigUanU  called  ricrnh'no,  from 
csetiBix  being  bom  (in  1510)  at  Vicenza,  engraved  also  with 
three  blocks,  (the  first  for  oulline,  the  next  fur  the  more 
powerful  shadows,  (be  third  for  lighter  lint,)  afler  Kaf- 
foelle  and  other  masters. 

It  was  from  Panna,  however,  that  the  genius  arose, 
which  probably  brought  this  method  of  Engraving  to  all 
(he  perfection  it  attained  in  that  Age.  Francetco  Mai' 
Parao*  zvo/i,  or  Parmt^iano,  superintend^,  as  is  well  known, 

ffiano-  the  execution  of  many  of  hia  own  designs,  by  Ugo  da 

Carpi,  Antonio  da  Trento,  Andrea  Andreani,  and  oihera. 
He  won  a profound  master  of  chbroacuro,  in  the  best  of 
all  schools,  that  of  Correggio,  and  would,  no  doubt,  be 
careful  to  enforce  the  principles  which  his  paintings 
Aaloawda  P^we  him  to  have  practised  Antonio  da  Trento  wu 
Treoto.  his  pupil,  though  five  years  older,  being  born  (at  Trent) 
in  1508,  and  devoted  himself  by  the  recommeiKlation  of 
his  master  to  Wood  Engraving,  for  which  he  generally 
used  three  blocks ; the  first  for  the  outline,  the  next  for 

* Zq  Mr  Ottlfiy’i  '*Kxan>pUs  of  oucmdI  matten,*'  mow  ivinark- 
•bU  fac  nmitia  ant  givwi  of  • kI  of  playiitg  corda  d Irappo/m. 

f Hoc  Not«i  ^P.)  at  th«  ead  of  Emoiuvino. 

I it  4t  /uirt  dt*  eamtiitna  ■ Iroif  ft  ^atrt  phmekft^  o« 

rtmtritt  tU  Ifitttea  pnr  dipradstitm  tUm»  iu  mtiime  c««/n>r,  ft  mh# 
oMCunr  laittf  f ce  fvi  fairmt  dn  mates  (fUt«a«hc»)  de  amteurM 
mdamafs  fw  paniimifmt  mntr  M fastf*  am  U puteeau,  H mime  it 
its  imprimait  smr  «it  popter  §ri$,  de  sorte  tes  parliet  ie/airdrt 
fmi  rtstmeai  dm  /tmd  dm  papier  imw  dnmen  Mn/e  tr^ 

yWMr,  fwi  t’luuMoU  parfasteatemt  Idem  aere  atUes  des  pimmaltes 
fnttett  et  tomtes  ematimUe  tiles  lou/oifli/  fart  him  fa  petmtmre  en 
eamtai'em.  Oesi  li  timvrahom  t/m'm  doil  ro^^orlrr  d C’yo  omw  «oa 
tsrigme  d*  tm  Ormwmrt  t»  Catamifm  faV  a'a  /mt  for  per^atmm 
. . . Fsi>Ulva,  7>ot/f , ^c.  (wn.  i.  p 39:2, 393. 


the  dark  shadows,  and  (he  laet  for  denutint  These  cuts  Aadset 
are  justly  esteemed. 

Andrea  Andreani,  bom  at  Mantua  in  1540,  waa  of 
small  celebrity  as  a painter,  but  the  prints  in  chisro- 
euro  exUiDt  under  his  name  are  numerous  and  ei*  XadiaseL 
cclIcnL  He  settled  at  Rome,  and  frequently  practised 
tbc  ditungenuous  artifice  (unworthy  of  his  great  taleutx) 
of  cfiaciiig  the  naoMS  of  other  artists  from  as  many  blocks 
of  value  as  he  could  procure,  substituting  his  own  cipher, 
and  selling  the  prints  for  perf  irmances  by  himself.  At 

times,**  says  Strutt,  ”he  used  ouly  two  blocks,  (namely, 
for  his  slighter  works,)  but  oflener  three,  and  never  ex- 
ceeded that  number ; one  for  tlie  outline  and  very  dark 
shadows,  the  other  two  for  twodifierent  lints.”  He  car- 
ried manual  execution  to  greater  perfection  than  any  of 
his  predecessors,  so  that  we  find  his  prints  distinguished 
by  an  unusually  clear  and  detertnioed  outline. 

BartoUmeo  and  Giotanni  Baiitla,  sons  of  Cribtoforu  B.  uC  G. 
Corinlano,  already  mentioaed.  (Art  87.)  have  left  re-  B.  Con». 
spectable  proofo  of  merit.  Bartolomeo  waa  an  able 
designer.  He  confined  himself  usually  to  two  blocks, 
one  lor  his  outline  snd  dark  shadows,  which  he  per- 
foriiictl  like  hatchings  with  a pen  ; the  other  for  demiiint. 

His  prints  show  great  judgment,  and  have  a very  fine 
effect.  Domenico  Falcini,  born  about  1580,  is  another  fxlcins. 
artist  who  flourished  in  the  beginning  of  the  XVllth 
Century.  His  engravings  (aJler  ^fliidle)  are  performed 
by  three  separate  block^  one  for  outline,  another  for 
dmitint,  and  the  third  for  dark  shadows. 

(89.)  The  German  School  of  Wood  Engravers  ex-  Gerasay. 
hibits  a far  greater  number  of  early  specimens  than  the 
Italian*  We  liave  above  seen  (Art.  29.)  the  branch  £!%” 
of  Xylography  chiefly  practised  in  Italy  arrive  to  great 
excellence  uuder  the  fostering  eye  of  some  distinguished 
Painters.  In  the  German  School  a similar  effect  was 
produced  at  an  early  stage  of  what  we  have  called  the 
simple  process  of  Xylography.  Mirkad  Wol^emuth  Wol^nth 
and  fFilheba  Pltydenwurff,  two  artists  of  Nuremburg,  sod  Pin- 
contributed  their  drawings  for  the  embelUshment 
Hartmann  Scliedel's  publication  called  the  A'ii/rrm6urg 
Chronicle,  in  a.  o.  1493.  These  efforts  for  improve- 
ment were  ably  seconded  by  the  great  patriarch  of  Ger- 
man artiats,  Albert  Durrr,  the  pupil  of  Wolgemuth,  and  Dur«. 
a native  likewise  of  Nuremburg.  (See  Painti.no,  p. 

485.)  In  short,  Engraving  was  expected  to  do  as  much 
fc^  Paintera,  aa  letter-press  could  for  authors. 

The  invention  of  l^nting.  by  movable  types,  {typi  lovcation 
fno6i/es,)or  the  substitution  them  for  engraved  blocks, 
{typijiei,}  whether  by  John  Gulenburg.  as  has  been 
thought  most  prrtbahle,  or  by  John  Fust  of  Menu,  or  by  pophyT 
Laurence Zatisoeii  Ckwlerof  iloerlem,  is  incidentally  cun-  ^ 
neclcd  with  our  present  subject,  but  would  detain  us 
longer  than  our  limits  allow.  It  is  a sufficient  honour  to 
the  Xylographic  Art  to  have  suggested  the  invention.  No 
dlsputer  that  we  know  of  has  ever  questioned  that  from 
block  books  with  engraved  figures  and  sciolls,  such  as 
the  BtUia  PaupentmA  the  H<»ok  of  Cantidet,  Art  Mo- 
riendi,  and  Art  JIfemoroNdi,  the  Sprculum  Humanen 
Saieationu^l  the  Hittory  and  Fitioni  of  St.  JoAn,§  or 
Dr.  Hartlcib’a  Booh  of  CAiromancy,||  the  idea  of  a 

* Svs  Not*  ( Q.)  St  tkt  Md  of  RneHAViMi. 

f Set  Not*  (R.)  Aid, 

t See  Note  ( 3.)  Aid. 

4 This  sod  the  oihen,  with  the  exeeptioo  of  three,  Ws.  Ihe  JhtfM 
Pmstperuas,  the  CsaUicles,  ead  the  yrwrf—  Hmasarnm  fafntimmi, 

Mr.  Ottley  eo»e«iv«e  wen  peebehly  the  rode  momibctuie  of  the 
onkasry  cerdtaokm. 

|)  The  aonw  of  Jerg  Bdwpfl^  the  pemai  who,  eceordisf  to 
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more  ooneenicnl  roelhod  for  types*  first  perhaps  far  whole 
wi»riU,  sod  at  length  for  l«Uvrs,  arose. 

Iw^bt  r*-  Xhe  cities  of  most  celebrity  io  which  Xylography,  ac- 
corditig  to  the  aneieni  German  School,  was  pcacti^  in 
iu  slinplcsl  form,  were  Nuremberg,  .\ugaburg.  Antwerp, 
Strasburg,  Amsterdam,  and  i^eyden,  tu  which  we  may 
atld  Lyons  wkI  Poria 

1 Xumnberg,  fur  a length  of  time,  preserved  the  chariic* 

^'’9'  ter  which  the  genius  of  Albert  Durer  and  his  pe(^>le  ob- 
(sined  for  that  City  in  the  Arts.  We  have  mentioned 
works  of  Pleydenwiirfi*  and  Wolgemuth.  From  ihoee  of 
the  indefatigable  Durer,  Mr.  OttTey,  improving  upon  the 
Catalogue  of  Barisch.  gives  a description  of  145  subjects.* 
Among  them  is  the  **  Apocalypse  of  8t.  John  the  Evan- 
geiistf  a set  of  sixteen  pieces  with  explanatory  text,  (of 
this  the  first  edition  was  printed  in  1498.)  also  the  Fall 
of  Man  and  his  Redempiioo  through  Christ,”  a set  of 
twenty-seven  pieoea,  out  of  which  Mr.  Ouley  presents 
his  reader  with  four  Impressions  beautifully  printed  from 
the  original  blocks,  tn  the  possession  of  Mr.  P.  E. 
Boissier.  Another  set,  oonsisting  of  twenty  pieces,  re- 
Hattf  presents  the  **  Lifo  of  the  Madonna.”t  Haru  Sch^ff- 
SebsoflWia.  letn  the  younger,  and  Uan$  Sebald  Beham,  native  of 
H.  8.  B*-  Nurembtfg,  flowed  in  the  steps  nf  Durer.  From  the 
ham.  works  of  the  former  Mr.  Bartaeh  deacribes  139  subjects, 
but  doubts  whether  SchauSein  engraved  any  of  them, 
though  they  bear  his  mark.^  One  <if  them  is  a set  of 
twentr-iwo  pieces,  for  a Work  entitled  tfimmefioagrii 
tind  HdUewaftn,  by  Hans  von  Lenrodt,  published  at 
Augsburg,  in  1517.  Another  is  of  forty  pieces,  for  Der 
Teutfch  Cioero,  by  Heiiiridi  Steyner,  Augsburg,  1534. 
Another,  of  seventy-three  pieces,  explained  the  Efoctriues, 
Miracles,  Life,  and  Passion  of  Christ,  4to.,  Frankfort, 
1537.  Of  Beham  Mr.  Bartaeh  enumerates  171  sub- 
jects. of  which  seventy-three  cuts  belong  to  Scripture 
History,  a set  of  eight  for  the  Passion  Christ,  and  a 
ast  of  twenty-eight  for  the  Apocalypse  of  Sl  John.  The 
find  publication  of  Beham  ■ Bibiiom  HiHorim  was  at 
H.  Luileo*  Frankfort,  in  1 586.  Hmry  LasttemocA.  who  followed 
the  style  of  Sehald  Behans,  is  said  to  have  also  engraved 
io  wo^.  Two  subjects,  with  the  mark  of  his  son,  Hans 
Sebald  Lsutenssch,  are  mentioned  by  Bartaeh.  He 
Viigit  died  at  Nuremberg  in  1590.  Virgil  Solii,  who  wu 
born  in  1514,  at  Nuremberg,  and  Jodocus  or  JttUru 
J.  Aaiensa.  who  died  there  in  1591,  are  well  worthy  of 

mention.  The  works  of  Virgil  Solis  on  wood,  (for 
several  of  which  see  Bsrtsch,  Peinlrt  Crrovritr,  vol.  ix. 
p.  M well  as  tboss  of  Amman,  whose  style  they 
rssemw^  were  chiefiy  published  at  Frankfort.  They 
are  voluminous.  Solis,  who  was  a painter,  iliuminist. 


HtirMktn,  txeculed  Ibess  cult,  it  Io  bs  fouod  al  tiw  boHom  of  tbs 
fourth  |t«^  of  tbt  Work,  which  cosuats  of  tveoty-futir  pagoo, 

Snotad  on  both  «d«a.  Nothiog  can  ba  a ruder  iKrfortuaoee.  iim 
lota  (T.)  al  the  eod  of  KwoaAntio. 

• Orawar,  voL  riL  p.  116—197.  Otticy'e  Hi$t.  of 

p.  797—^736.  Too  out  of  the  14&  owe  m a hrtuie  int* 
prawou  yruited  in  chiaroacuro.  (Ait.  30.) 

t Both  tbave  Utter  aeti  wera  eaKrriy  puichaMd  aad  copied  by 
BCare  .Antonio  on  copper,  at  Venice.  «L>  aold  them  for  urigioalK. 
Ha  affixed  the  mark  of  Albert  Durer  on  all  but  tha  leat  plate  of  the 
Ncood  eet,  Io  which  he  put  hb  own.  Barttch  ta  of  npinwm  (fVte/rr 
Grateur,  tuL  vu.  p.  18.)  that  the  inequality  af  vxaculioa  in  ihw 
wood-coti  attributed  to  Doner  ia  ao  gnmt  aa  to  make  it  imptohaMa 
that  all  of  them  are  from  hia  hand.  Home  of  them  eoolain,  ac* 
cordiotf  to  the  aame  Writer,  todicalKHM  mon*  ur  Wee  daaaiee  wf  the 
actual  sasda  which  eograved  them.  A Holy  Family  (quutiai;  from 
Marr.  J^ttrnnl,  fft.  tom.  vik  p 73.)  he  altribulea  to  Haw  &laaar,  a 
cydraakar  • a >|adoona  to  Hane  OoldeaicBiuid,  and  lha  Ehmocarua 
(Art.  ^0.)  TO  Hrn.  OoHxiua  of  the  Hagvr,  Ac-  he. 

I 8m  Note  (U«)  St  the  endaf  KimiAVuio. 


sivl  Cngrsver,  employed  srtists  under  him  in  rsrious  Anciaat 
depsrtmenU,  and  died  rich  st  the  age  of  forty-eight.  Xylogra. 
'IVre  in  a set  by  Amman  (Bsrtmh,  Ib.  p.  871.)  of  1 15 
prints  of  Arts  anil  Trades,  published  al  Fraukfon,  1564, 
several  times  reprinted. 

In  Augsburg,  Johan  Bufghmair,  the  pupil  of  Albert  2.  Aatf*’ 
Durer,  cxcculeil  prints  in  wood,  which  approsch  the  bmty, 
fire  a^  spirit  of  his  master.*  The  father  of  Holbein  Bargb- 
was  a native  of'  Augsburg,  where  /fans,  his  celebrated 
son.  was  probably  bora,  in  1496.  They  afterwards  Uolbato. 
removed  to  Basle.  The  younger  and  the  greater  Hol- 
bein is  said  to  have  practised  Wood  Engraving  as  early 
as  1511,  at  the  age  of  only  thirteen,  and  to  iMve  been 
employed  before  fads  departure  from  Swtsserland  by  the 
most  considerable  publishers  of  his  lime  al  Bssle.  Zurich, 

Lyons,  and  Leydsn.t  Sigimund  Holbein^  his  ur>cle.  Rigisaiuod 
has  some  very  indilferenl  wood-cuts  ssetibed  to  him.  Holbrna. 
AlfMHder  iWair,  who  flourished  about  s.  0.  1660,  re-  Msir. 
sided  chiefly  st  Augsburg.  This  person  must  not  be 
confounded  with  the  Mair  of  more  andeiu  limes,  who 
flouriabed  about  1499,  and  for  whom  some  German 
writers  claim  the  invention  of  Engraving  in  chiaro- 
scuro, t 

Meanwhile,  Antwerp  had  conlribated  early  to  Xylo- 3.i<arirwrp, 
graphy  ; a very  old  print  publivhed  there  is  desenbed 
b)'  Heinekeo,  having  the  name  PhilUry^  with  the  fol-  PhiUsvy. 
lowing  inscription  in  old  Flemish  characters.  **  Gheprint 
t'Antwerpen  by  my  Phillcry  de  l'igunii)ider,"y7r{/)i<'d  at 
Antwerp  by  me,  PhilUry,  A'ngrarer  of  Figure*.  Ge- 
rard dt  Jode,  the  fbfinder  of  a celebrated  family  ofOeJode. 
arttsls,  was  born  at  Antwerp  in  1541.  Papillon  {Traile 
de  la  Gravure  en  Bofe,  tom.  i.  p.  929.)  mentions  some 
cuts  by  him,  printed  al  Anvers,  in  1566.  But  Vhruio- 
pher  Jeghett  whose  merits  recommemied  him  to  Rubens 
for  engraving  his  detugos,  is  the  most  deservedly  cele- 
brated artist  in  this  wsy  that  Antwerp  can  boast.  His 
prints,  alter  tliat  great  master,  have  a very  powerful 
effect,  bring  cut  in  a bold,  free  style,  with  spirited 
strokes,  in  imilsUon  of  cross-hatchings  by  a pen.  After 
the  death  of  Hubeos,  he  purchased  ihe  greater  part  of 
the  blocks,  and  republished  on  his  owu  account.  He 
worked.  sl<o,  after  the  designs  of  other  masters.  A moiig 
these  is  a Crucifixion,**  after  F.  Frank,  dated  1637. 

The  City  of  Strasburg  g^ve  empluymvDl  to  the  two  4 Sir«M> 
Stimmrr*  of  Schaffhausen  ; Tobias,  and  hia  brother 
John  Christopher,  who  executed  some  cuts  for  the  Stun. 
Bible  published  st  Basle  by  Thomas  Gusrin,  io  1566.  ***'''’ 
or  Ome  prints,  which  arc  small,  and  after  the  designs 
of  Tobias,  it  is  no  iocotwidcrabVe  proof  of  merit  that 
Rubens  declared  be  had  studied  them  with  attention, 


* Pfintre  Ormeur,  vol.  rii.  p.  201.  Of  tho  trniraph  of  Maxi 
milisD,  BsrlKh  obaarvrv,  (A.  p.  931.)  CV  rrriMt/  rwwwtr  rm  135 
fwi  mml  imteni  de  wtarnawtem  de  tAri  dt  Im  Gra- 

vwrv  M Aou,  tt  ipu,pQr  la  ligirtti  tl  la  eorreri»a  da  dttatm,  matmMi 
gat  par  It  r>in  H thaMtli  dt  tti4vaSn»,  minltnt  fatteattim  ri 
Cappeobanm  dt  tmt  let  tvamutntr*,  Ctt  pkmck^  niW  iti  grav^tt 
(p  235.)  dam»  in  mmmitt  1516,  1517,  I5l9,  r1  1510,  par  dit-arpl 
gravrurt  e*  6ow  frr»^a5tA(,  aur  Um  dttttiaa  dt  Uatu  Bargmair 
dant  in  itttm  H.  B.  mmi  aaargmdti  mr  hmacowp  dt  en  p*^».  Ltt 
man  dtt  grmtart  gat  ate  ft  dn  prniwf  Minkre  dt  eet  piaaehn 
{laaiet  de  bott  dt  jhufvr)  toml  traede  i rtaemn  iaattt  Mtm  ««• 
graadt  tmieanat  ea  aamagrammet  tar  it  ben.  Jetomt  .Amlr4,  Jesa 
da  Baao,  Conudhu  ea  CortMnUe  da  Boon,  ea  CamriHa  Licfrink, 
Hun  Frank,  8aiat  Orrman,  Outlanme  tt  Cunwilla  Lafhnk,  Alaxis 
Lindt,  JoHw  da  N«f[htr,  Vincent  Pfarkveker,  Jsquea  Rupp,  IlsM 
Schauffiein,  Jean  Tabcrith,  H.  F.  F.  P.  el  W.  R.  rf  QulUannw 
4/rt  Otnllaume  Lefiink. 

f Sea  Note  (V.)  at  tbe  end  of  Snoiuvtm, 

I See  Note  (W.)M 
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Kni;r»*io|». 


Hw  bmihr 
of  Vao 
Siekana. 


6. 

Iaxu  Viui 
Leyiiva. 


fhut  n«- 

tnikb  «r> 
litra. 

LivFiiH. 


K«){hrr 

Kofck. 

\ttytr. 

Kcboua, 
Bum  nek. 


7.  Lyimt, 
Bafturd 
aimI  Wo«- 
rioL 


Mtmtn. 


. and  deriv«d  much  imtnieUon  from  them.  ChriHopker 
Mavrer  of  Zurich  was  a pupil  of  (he  elder  Slimmer. 

At  Amstenlam,  John  fraUH^r  Van  J$»en  and  (he 
Van  Siehem  family  were  conspicuous.  Van  Aaeen  was 
born  about  1490.  His  works  are  admirably  executed, 
and  hii^hly  appredated  by  ootleotora.  Bartsch  men- 
tions twcnly-one  Scriplurd  pieces  having  his  mark. 
(PeirUrt  Graveur,  tom.  vii.  p.  444.)  Strutt  considen 
him  as  succefaful  only  in  the  expression  of  bis  heads. 
Of  Chruiopher  Van  Sichem,  Strutt  informs  us  that  he 
executed  some  portraits  and  other  subjects  on  wood, 
from  Goltxius.  which  deserve  commendation.  The 
prints  hy  Cornt^fUM  he  afhrms  lo  be  **  slider  and  of 
heavier  execution"  than  tliose  of  ChriMofiher:  but  of  the 
cuts  by  Kart  SicArm  he  expresses  no  opinion.  'Jo  Cor- 
nelius are  attributed  more  than  000  prints  ol'  Scriptural 
subjects. 

Leyden  was  remarkable  for  giving  birth  and  fame  to 
Lucas  Jacobs,  called  Lucas  Pan  L^drn.  (See  PAtrrr- 
INO,  p.  4d0.)  He  was  an  Engraver,  hut  it  is  doubted, 
both  by  .Adam  Bartsch  and  Mr.  Ottley,  whether  he  ever 
engraved  on  wood ; though  both  these  writers  give  a 
large  list  of  Xylographic  works  engraved  after  his 
ilesigns.*  No  worhs  of  this  kind,  however,  benr  hia 
mark.  The  only  part  which  Mr.  OtUey  thinks  he 
might  have  had  io  the  perfbnnance  of  them  was  that  of 
making  the  designs  upon  (he  wooden  blocks.  From 
the  uniform  similarity  i»f  their  execution,  Mr.  Bartsch 
considers  that  Lucas  must  always  have  employed  the 
same  artist  for  cutting  his  designs;  and  this  person  was, 
undoubtedly,  of  great  ability.  Lucas  died  in  1633,  at 
the  age  of  thirty-nine.  Jan  Lireni  of  Antwerp,  the 
successful  follower  of  Rembrandt  in  the  beginning  of 
(he  following  century,  has  two  wooden  cuts  ascribed  lo 
him,  very  ftne  and  scarce  works.  In  Ibis  Flemish  list 
might  he  included  Justus  NrgAer,  orNordllngen.  whom 
Ddrtsch  distinguishes  asoneof  the  ablest  Wo^  Engrav- 
ers in  the  earl^  part  of  the  With  Century ; PHrrKoeck 
of  .Alost,  live  celebrated  traveller  to  Constantinople, 
who  has  left  ns  hts  work  of  Turkish  costumes, 
dated  1633;  Conrad  Meper^  of  Zurich,  who  engraved 
some  admirable  cuts  for  Erasmus’s  “ Procea  of  Folly 
and  Edward  Echman  of  Mechlin,  who  has  copied  in 
wood  with  surprising  delicacy  and  spirit  some  tine  cop- 
per-plate prints  by  Callot  Ludtri^  or  Louis  Burtnr^, 
who  flourished  at  MInden,  according  to  Heineken,  about 
1630,  executed  some  spirited  prints  after  his  own  de- 
signs and  lliose  of  (iea  Laileniand,  his  contemporary, 
of  Nancy. 

SoiomoH  Bernard  was  bom  at  Lyons  in  ISIS.  Nine 
sets  of  prints,  most  of  them  fbr  books,  printed  at  Lyons, 
are  altributeil  lo  him.  Pierre.  fVodriot  of  Bar  Le  Due, 
wito  rerideii  cliiefly  at  Lyons  is  described  by  Fapillon 
as  a Xylngrapher  who  marked  hts  wood-cuts  with  a 
double  croAs,  called  the  croas  of  Lorraine.f 

'The  XVflth  Century  brings  us  to  the  remarkable 
families  of  Sueur  and  Papillon  at  Rouen.  Pierre  le 


* V.  Ptiutr*  Cra wr,  vok  vii.  p.436.  OHWjr’i //w(.  ^ £ayrawjijr. 
p7SI 

f TVmUi  i»  ta  Orarmre  en  Boi*,  tom.  I.  p.  150,  151.  ^0-  8«e 
also  8tratt*s  Dieliooaiy.  AM  Oirmirr  is  mentioDvO  hy  Ftfsllwi 
without  spadfyrag  say  of  his  works,  u Grvvtmr  m k«u  /vr*  me. 
Aoore;  of  Joiht.  another  French  Bngrarer,  who  6ounsbi-d  about 
1510,  he  paftieulansca,  S8  esroM;icv  vrar^  en  hois  tute* 
prrmrmt,  and  other  worlu,  jwinled  at  Paris  in  1490.  Pe- 

non  or  Pminas,  in  eomBBction  -with  /.  TWtarH,  eograrwl  the 
W srs  of  the  Rugieeuts  froai  1 559  to  1 549. 


Sueur,*  a disciple  of  Du  Betlay,  was  boro  in  1686.  Aadrat 
The  elder  PapiZfon,  his  fellow-pupil,  was  but  an  indifle  lyloipa- 
rent  artist;  but  hts  son  JoAn,  called  the  younger  Pa-  phy* 
piilon,  father  lo  the  well-known  writer  on  the  Art,  and 
said  to  have  been  the  inventor  of  prlnting^pen  in 
imitation  of  tapestry,  was  a good  draughtsman  and  ^ ptnil. 
tolerable  Engraver.  He  died  at  Pane  1738.  ba. 

(30.)  In  the  first  of  (he  two  compound  prooeaaes  Cvmprutd 
(Art.  13.)  of  Xylography,  the  eariieat  specimen  extant  prxwitor 
with  a date,  six.  the  Sl  Cbristopber,  has  alresdy  been  a)-  ^ (frrmsa 
liided  lo.(Art28.Noie(0.)aitbeend.)  Itwasdieoovered 
hy  the  Bsron  Heineken  in  tl>e  Chartreuse  at  Buxbeia), 
nrnr  jMeinmingen,  and  is  dated  1423.  The  **  Aiinun- 
ciation,"  aootlier  print  found  with  it,  pasted  in  the  same 
book,  is  consider^  equally  aocieol,  but  is  without  a 
date.  Jansen  alludes  to  another  remarkable  specimeo|io 
his  F.ssai  rur  t'Origine  de  la  Gravure,  tom.  i.  p.  M. 
where  after  stating  first  the  process  of  outtiiig  (be  out- 
line on  the  block  by  the  formsekneider^  and  then  the 
subsequent  process  of  colouring  (with  a stensil)  used 
by  the  kriefmahUrt,  or  card-painlers,t  he  reinarl^  c’e»f  Styofilleil 
exaclrment  de  erlle  maniere  itc  trkcuUes  Its 

Jiftures  de  l*Apocaiffpse  d la  Itibiiothetpte  Jmpenale  A 
Paria.\  But  re«-pi‘cting  the  names  of  these  numerous 
operators  nothing  is  known.  He  asks  (stp.  tUd.)  mats 
il  r’ogif  de  saroir  qvi  eioirut  ces  ouvritrs?  On  ne  con- 
Moif  par  certitude  aucun  graveur  en  f>ois  avatU  l4'olge~ 
muth  et  Plrydenwur^. 

In  the  other  compimnd  process,  (Art.l2.)  we  doubt 
whether  msny  Germin  artisu  lollowed  chiaroscuro  En- 
graving exactly  in  the  method  which  Ugo  da  Carpi,  as 
we  observed.  (Art.  2H.)  is  said  to  hav'e  introduced  into 
Italy,  namely  by  means  o(  wood  blocks  only,  and  with- 
out copper-plate  outliues.  Bartsch  seems  to  contend 
that  the  invention,  in  any  sha)ie,  is  altogether  German. 

He  remarks  that  a specimen  remaiira  of  Ugo  da  Carpi 
with  no  earher  date  than  1618.  hut  owns  (hat  the  olb^ 
prims  un-dated  from  tlie  hand  of  that  master,  may 
(from  tlieir  being  worked  with  no  more  (ban  two  blocks) 
be  much  earlier  performances.  And  then  be  raenliona 


* /it€M.  uiyt  PwilliHi.  m'tui  ft/tu  6rmu  e/  p/»t  Aardi  yii«  Ift  laitlet 
d^  ^ravuret.  Tnitd  d«  ta  Orartire  en  1.  p.  303.  Hiis 

PWrre  le  Stieur  hsd  two  sons  of  ths  osnw  of  Pnrrs  ; the  fimt, 
nllod  by  PspiUon  Pimv  rsJa^,  sad,  aseorduig  to  tho  mwm 
suiborily,  so  ucKUost  artiit,  wu  U»m  at  Roucti  in  I&63, 

(liod  thwc  in  1698.  The  neat  Piem- (<fM  teroNtf  tit  df  Famnen 
Lt  5«r«r)  a pne*  en  boii  pauahkment  d Rmuen,  maw  if  mnn^uo*t, 
eoflimr  ttawtre»  ^twreurfoi  ktw,  de  et  horn  f*^l,  de  oiV  oa 

temte  de  etmtr  akoewr,  «t  de  in  earreghan  dame  kajifueta  far  pmemre 
rka6*tude  dm  deaaeui,  U wf  mort  emtiram  Fam  1750.  (3.  p. 

A thinl  MB  wu  turn  between  the  twu  Pimct,  xuined  Vinrent, 
whom  Popilloe  >dv«>  the  fanuly  hUtiM)’,  (A.  p.  316—322.)  and 
who  eo^aved  twth  in  aimple  Xylo^r«]4iy  and  in  chiameniro  ; hut 
wu'  an  incwffvct  <lrnuirhUt&aa.  liv  wu  born  at  Hoown  in  16M, 
and  died  at  Pam  in  1743. 

f Cean  Bermudas,  in  hii  iftretMuno  HUifirm  de  ha  Betha  Artea 
m Eapmh’,  thuin;h  he  give*  no  exsinpia  of  ihia  preciee  kind,  men- 
tiirat  M-vt-rat  Uluninisti,  to  t>>o  number  uf  about  twenty,  whiwe 
work*  wlura  the  libraries  of  the  Monaatirfio  del  Escurial,  and  of 
tho  t'etlMNlniU  uf  St-ville,  Toleilo,  and  SoKoria.  The  nawt  snewnt 
at*  thuMO  iH  Oarria  Martioos,  brloai^inp;  to  the  Cathedral  of  8«viUs. 
He  lluiiriiihed  betwevs  1343  and  1381.  The  moet  numeroua  wars 
cxectiied  (dr  HtiiUp  11 and  the  latent  are  by  Muoen  Kliaeo  Buounel, 
des<Tib«d  aa  put/or  e preaAitervy  who  died  in  1761.  No4  unfrw* 
quvutly,  the  pruceea  of  lUuminaiing  ivMmbled  what  ie  esUsd,  is 
modern  phtaee,  **  urieBtal  tinliog,"  and  waa  praetived  by  meaaa  of 
■leuKiJa  nil  uut  of  thick  vellum,  tin,  or  paMieboard. 

2 In  the  sf  Trodea,  publiahed  in  1 5M,  for  which  we  hsvs 
•aid  (Art  29.)  that  Juatua  Ataman  executed  the  rul»,  the  biodt- 
cutter,  or  farmackna*Aer^  tepretHtnlcd  in  one  priot,  and  ih  aaothw 
the  krie/bMk/er.each  jierCaniung  hia  peculiar  and  aeparaleproeaw. 
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SAftav»4(.  Tmnoua  Oenritn  works  with  dstes,  three,  tix,  end  even 
years  previoas  to  1519.* 

A rbinoccroc,  imported  from  India  to  Lisbon  in 
1515,  was  sent  as  a present  by  Emanuel,  Kln^  of  Por- 
Priatsia  tuj^l.  to  (he  Emperor  Maximilian  I.  Of  this  animal, 
ehiaiosaro.  Albert  Dnrer  made  a design,  which  bears  his  mono- 
gram and  (he  date,  1515, on  the  original  block.  Some 
impressions  of  this  work  are  printed  in  c/oir  o6rcur  with 
two  blocks.  A**  Holy  Family"  and  a *'Crucidxiotr’ 
are  also  enumerated  ansong  the  cUiirt  obtcun  de  deu* 
planr.hm  attributed  to  Differ,  but  which  Adam  fiartsch 
considera  doubtful.  The  **  CrudAxion.”  however,  is  re- 
garded by  Mr.  Oltley  as  a genuine  pmduction.t  The 
eevciilh  v^ume  of  tbe  Pem/re  Grattur  records  (at  p. 
820.)  a work  by  Hans  Baldouin  Grfln,  elair  obteur  tU 
troi$  covUnn.  Of  Hant  Uiric  PUgrim,  Baruch  parti« 
cularizes  (at  p 449  in  the  same  volume)  ten  specimens 
in  dair  o^vr  de  fUux  flanrket,  and  introduces  Piigrim 
as  having  the  reputation  of  being  the  inventor  of  this 
sort  of  Wood  Kngraviug.^ 

*'  The  beautiful  V irgin  of  Ratisbon,"  aAer  the  picture  in 
the  Cathedral  of  that  city,  ia  mentioned  by  Strutt  as  an 
admirable  work  in  two  tinU  by  Albtrl  Alidorftr,  whom 
we  before  named.  (See  Note  (W.)  at  the  end  of  En- 
oaAViNO.)  Of  this  work,  be  adds,  that  there  are  some 
few  impressiont  from  the  single  block  on  which  were 
engrav^  the  outlines  without  the  half  tint,  /xmi's  Bu- 
txnck.  whom  we  also  mentioned  before,  (Art.  29.)  is 
celebrated  for  aome  very  masterly  cuU  in  chiaroscuro. 

(81.)  We  now  come  to  the  Wood  Engravers  of  the 
XVlllih  Century,  to  whom,  according  to  the  arrange- 
ment proposed.  (Art.  28.)  we  give  the  name  of  irkodern 
masters  in  Xylography.  Tbe  number  of  these  srlistsis 
80  small  (hat  tJiey  can  occupy  but  a very  short  space 
in  our  columns.  In  fact.  Xylography  was  given  up  fur 
a new  branch  of  the  Art  more  eflectivc,  and  perhaps 
leas  difficult  of  execution  : end  Copper-plate  Engraving, 
(especially  after  the  superior  facilities  afforded  by  the  in- 
troduction of  the  etching  needle,)  began  rapidly  to 
supersede  the  use  of  prinu  from  wood,  even  for  the  il- 
lustration of  books. 

Xylography  in  (he  XVJlIth  Century,  and  up  to  our 
own  times,  teems  confined  to  Italy.  France,  and  Eng- 
land. In  Italy,  a Venetian  Nobleman,  (In*  Count  Anti>‘ 
nio  Jliirifi  ZaniUti,  born  at  Venice  in  1880,  became 
xaguM  celebrated  both  as  a collector  and  as  an  artist  Papillon, 
bis  contemporary,  bom  eighteen  years  after,  bears  testi- 
mony to  the  beauty  of  many  works  of  Zanetti  in  chiaro- 
scuro, gravure*  en  camafeu  d troi*  plancke*  ou  rntrSee 
depui*  1790  jutqu'en  1740.  They  are  after  drawings 
by  Rafflaelle,  Parmegisno,  and  other  great  masters,  most 
of  which  the  (^unt  purchased  at  tbe  sale  of  the  Arunde- 
lisn  collection.  He  was  assisted  in  this  work  (to  which 
he  added  several  etchings,  and  which  altogether  contains 
eighty-nine  prints  on  copper  and  wood)  by  his  nephew 
of  the  same  name,  tbe  librarian  of  Sl  Mark  at  Venice. 


* If  priority  of  dst#%  tayi  Rsrtach,  ii  to  oetlW  the  quMtioo,  wo 
bar*  tb«  Rmoacews”  of  Albert  Durer,  a.  d.  )5I5{  a pnilnut 
afWv  tbe  driiga  of  Ham  Burghtiuir,  1512;  a portrAit  of  Pope 
JtUiuA  II.,  ISll ; the  Mtae  date  upon  Adam  and  Kra.**  after  the 
dcaign  of  J.  6.  Oriia ; aod  the  date  1509  upon  a work  Kbeed, 
eaUed  "The  Witches  riding.**  {HarttnU.)  V.  Amieutimf,  $fe. 
1 thial,  see.  639. 

f The  " Rhiaoeetos"  is  Dutnbsred  136  in  OltWy,  (p.  753.)  and 
IM  ia  Raitaeh.  {Primtre  Oretwr,  rol.  vu.)  The  **  H^y  K«inUy'* 
is  aamhsred  10.  (Aid.)  **Tbe  CruoAtiun,**  Nj.  37  ui  Beftacb, 
is  No.  132  in  Onlsy. 

I Sss  Nois  (X.)  at  tka  aod  of  KMoaa  rtno. 
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Zanetti  has  not  escaped  censure  from  sudi  as  value  ex-  Medsn 
oellence  more  than  rarity,  for  his  exclusive  spirit  in  Xjlogm- 
burning  his  blocks  and  destroying  hia  plates, after  taking  ^ 

an  inconsiderable  number  of  tmpreasioos.  Another 
Italian,  and  a native  of  Venice,  is  Domenico  Aoaeffi, 
who  flourished  as  an  Engraver  in  1720.  He  is  styled 
an  Engraver  in  copper  as  well  as  wood : and  was  for- 
tunate in  his  patrons,  the  ftrst  of  whom,  an  Italian 
prelate,  Gioranni  Francesco  Barbertgo,  gare  him  hia 
education  at  Verona;  and  a subsequent  patron,  the 
Elector  Palatine,  by  whom  he  was  invited  to  Dusseldorf^ 
expressed  his  eetcem  hy  gilding  the  plates  (afters  few 
impressions)  of  the  “ Triumphs  of  Alexander.** 

In  France,  (he  activity  and  ingenuity  of  Jean  BaptieU  J.  B.  M. 
Michel  Papifton,  son  of  the  last  mentioned  of  that  name,  PspiilaB. 
(Art.  29.)  called  the  younger,  broitght  the  Art  into  greater 
notice  than  bad  ever  been  bestowed  upon  Kin  thatCoun- 
try.  The  encouragement  which  the  policy  of  Louis  XIV. 
had  extended  to  works  of  taste  and  to  the  fiike  Arts,  was 
not  diacoiilinued  during  the  long  reign  of  hU  profligate 
successor:  and  Papillon,  like  many  other  men  of  inven- 
tive minds,  raised  himself  to  fame  hy  the  novelty,  if  not 
the  solidity,  of  his  pretensions.  He  was  born  at  Paris  in 
1699.  Of  a bold  and  independent  spirit,  with  a mind 
devoted  tn  his  Art,  and  apparently  self-educated  as  to 
literary  pursuit^,he  pul  forth  hie  well-known  Treatise.  hU- 
toricsl  and  practicsl,  on  (he  subject  of  Wood  Engraving : 
a Work  of  most  amusing  naleef^  and  origiiisliiy.  but 
aboundinghi  historical  errors.*  Hri  researches,  however, 
are  of  great  extent,  and  his  evidence  respecting  aoy 
fact  of  which  he  was  personally  a witness,  is  allowed  to 
be  perfectly  honest  and  trustworthy  by  his  severest 
censurers.  He  vras  elected,  in  17^,  member  of  the 
Soaety  of  Arts  at  Paris.  His  Treatise  contains  many 
fine  examples  of  his  skill  in  Engraving,  where  a clear 
and  pleasing  effect  ia  produced  by  single  strokes  and 
without  croM  hatchings.  Two  specimens  are  also  given 
of  four  blocks,  each  to  illustrate  hi«  description  of  cuts 
in  chiaroscuro.  His  best  performances  are  considered 
those  prints  which,  in  conjunctiuti  with  Nicolas  Ic  Sueur, 
he  executed  after  the  designs  of  BachcLier,  for  a fine 
edition,  in  four  volumes  folio,  of  Le«Fa6/e«  de  Fontaine* 

Papillon  died  at  Paris  in  1776. 

Nicola*  le  Sveur  was  born  at  Paris  in  1691,  and  died  N )■  Sueur- 
there  in  1764.  He  was  the  ton  of  the  last-named 
Pierre  le  Sueur,  (Art.  29.)  and  is  celebrated  by  his  bio- 
grapher aod  contemporary  artist  Papillon,  as  being  re- 
markable for  some  very  fine  cuts  in  chiamscuro  after 
Raflaelle,  Paruegiano,  and  others  of  the  high  School  in 
Art.  These,  Le  Sueur  executed  for  M.  Crnsat.  for  the 
Messrs.  Marictte,  Ibr  Count  Caylus,  Ac.  (V.  TVai/e  de 
la  Oracure  en  Bow,  tom.  t p.41l.)  Papilloit  adds,  that 
N)cola.s  would  have  attained  absolute  pcrfccliou  as  a 
Wood  Engraver,  ti  Pautre  genre,  de  gravure  en  bou  or- 
dinaire et  delicate  de  vienette*, ^uront,  Hfc.  il  ty  fut 
attache  a y donner  du  fen^  du  godt,  de  Pentente,  et  du 
elair  ob*eur,  mow  *e*  taille*  toute*  dune  teinte,  rendoienl 
*e*  gravure*  tan*  refof,  et  tana  degradation  ou  ougmen- 
foiion  de  eoulntr.  The  writer  likewise  commemorates  a 
sister  of  Nicolas,  named  £/iro6ef,  as  a popular  artist  in  Rlia«b«i  Iv 
Xylography,  and  acknowledges  the  assistance  which 
N.  le  Siieur  and  himself  obtained  from  the  lalentn  of 


* To  all  lov«n  of  aiHubii>i;rspK)-,  Paptllon**  wriliuga  utfv  a Irt-*- 
aure,  and  may  be  cUaMtl  with  uf  aavtbtr  moet  «at»ruiiuog 

•uil  kiodred  urtgiaal,  Bcnneaulo  CeUioi. 
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En^&vin^.  a pvpil  named  Le  Ferre,  nrho,  in  1759,  or  17C0,  lost  his 
reason,  and  became  incurable.* 

Fevr«.  From  France  the  Art,  in  its  modern  stale,  seems  to 
have  crossed  the  Channel  to  England,  if  we  put  down  as 
the  earliest  name  worth  notice,  that  of  John  J]apliU 
J&ckson.  Jack*vn^i  who  for  some  time  received  instructions  at 
Paris  from  J.  13.  Michael  Papiilon,  and  was  employed  bj 
him  ami  others  in  that  Capital, 

KirkilL  EJtrard  KirkaU  was  born  about  1693  at  ShefTiehl  in 
Yorkshire.  11c  was  the  son  of  a locksmith,  and  quitted 
his  native  town  to  engrave  arm.s,  stamps,  ornaments, 
and  cuts  for  books  in  London.  It  appears  to  us  nut 
improbable,  that  he  was  (he  Engraver  of  several  vignettes 
in  a Latin  edition,  12mo.,  of  Terence,  published  in  Lon- 
don A.  0.  1713,  and  very  favourably  commented  upon 
hy  Papillon,  (tom.  I.  p.  323.)  who  refers  to  the  letters 
E.  K.  as  tile  initials  of  the  English  Engraver.  If  this 
be  so,  Kirkall,  according  to  the  same  critic,  was  the  Hrst 
instructor  of  Jackson  above*nBmecL 
The  But  the  persons  to  whom  modern  Xylography  is  most 

liewicks.  indebted  are  two  brothers,  Thomas  and  John  Brwick, 
born  at  Overton,  near  Nenca.vtle  upon  Tyne,  whose 
prints  for  a liittory  of  Quadrupeds^  pubbshed  there 
in  1790.  8vo.,  brsl  intr^uced  them  to  liie  world  of  Art 
as  original  and  powerful  contributois  to  its  advance- 
ment. A IHslory  of  BrUith  Birds  followed  in  1797, 
but  the  death  of  John  in  1795  of  a consumption  had 
meanwhile  dissolved  their  aflVciiorialc  partnership. 
Thomas,  however,  has  lived  to  transmit  through  nume- 
rous pupils  the  revival  of  this  branch  of  Engraving. 
In  1793  (he  Poems  of  Goldsmith  and  Parnell,  pul^ 

* Le  Ferre  weifled  io  the  more  dviicate  touches  for  the  wood 
cuts  puhtUhed  with  the  FMfs  df  Pspilloo's  maaaer  of 

iulroituunc  Le  Ferre’s  malady  has  led  ileintkeu  to  prefume  that 
poor  Papilltm  hiraaelf  ho«t  at  one  time  impaired  his  facti'itks  hy 
orer-applicatioo.  P^r  in*  ttceulfni  eonoiNN  « ^Uueurt  gravtwrt, 
stisu  bwo  qa^  inoi,  Lt  Ftrrt  est  dtrama  aUini  «Tr«;rrir  en  17&9  au 
17&U  otifw  atet'r  |Ht  f/re  * de  mrW  fv*oii/etnie  Amiae  momm4 
Outgnmrd,  &e./  oiul  tbM  he  fvca  ou,  in  his  favourite  strain  ot 
gomp,  to  relate  a simlUf  case.  M*.0«4kjr  kwkt  upon  the  phrase 
mii4m4  iTetpnlf  OS  s mere  pleasantry  of  ei)  rewt<7n  cowuw 
French  writero.  {H»s4arf  e/  Eajrmvmf,  p.  £L)  Thu  Freachnon, 
however,  is,  ws  think,  an  escrplHici,  and  oermi  throogtiout  hit  whole 
book  to  be  too  Mnouolr  intent  upon  the  subject  of  it  to  bare  any 
lime  or  inclmalion  fur  being  witty. 

f The  birth-place  of  JockioD  is  txit  resntioned.  He  flourUhed 
from  about  17‘i0  to  17&4.  PaptUoo  occuaes  him  of  having  un> 
graIrfuMj  endearuumi  to  pass  off  and  sell  a sarreptitiotis  copy  af 
«tnc  of  bis  (Papillun's)  Works  fur  his  own ; a discovery  which  Isd 
to  his  distniasdd,  oml  subsequent  wont  of  employment  sod  of  sub- 
sistence at  Paris.  (TVoitf  d«  /aGravwre  fn  Fais,  tom.  L p.  327,328.) 
He  remoTcd  to  Rone,  and  thence  to  Venice,  where  he  Mcoine  celc- 
bnted  fur  tererol  wood-cuts  in  imitstioo  of  drawings  by  the  ancient 
mosferr.  A set  of  seventeen  Isrw  (vints  in  chiaroscuro  was  published 
at  Woion  by  Posquoli,  a.o.  I74n,  in  which  Jackson,  by  anew  method, 
undertook  to  irailate  in  colours  like  thoee  of  the  originals  soma 
choice  works  of  Titian,  Paul  Veronces,  ‘notoretto,  Boaono,  and 

others. 

“His  first  essay  of  this  kind,**  tsys  Mr.  Savage,  (Praetic^f 
l/intt.  p 15.)  "was  at  Venice  in  1744,  when  he  published  six 
landscapes.'*  " .’kll  the  prints  in  colours  that  I have  teen,"  odds 
the  same  writer  and  artut,  "show  a failure  ; for  the  oU  which  bo 
used  in  (he  ink  has  not  only  trained  the  paper  on  which  (be  subject 
is  printed,  but  also  the  adjoining  Imres."  Mr.  Savage  goes  on  to 
remark  that  the  use  of  oil  in  eoMured  printing  inks  not  only  de- 
faces (he  paper,  but  ehaogn  the  colours.  \l'e  may  eubjuin,  that 
a similar  fault  very  painfully  amwnrs  in  the  ehiaroeniro  apedmens 
of  Pa|>illon.  See  Note  (M.)  at  Ine  end  of  Kwiraviko. 

From  Venice  Jackson  returned  to  Eiixlaod,  where  probably  he 
died.  Among  Jackaon’iprints in ttmpleXjIograpby  it  a"  Descent 
from  the  Cruos,*  after  Rembrandt,  conveying,  says  Strutt,  iu  a 
spiritcil  manner,  a good  idea  of  that  great  moater’a  mode  of 
tketching. 

VOt.  V. 
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lished  by  Bulmer,  4to.,  are  ninstraled  by  these  artists;  Modem 
ami  the  year  following  Somervilles  Chase,  similarly  XyLo- 
arlorned.  F*l’hy* 

Hobtrl  Allen  Bransion  was  a native  of  Lynn,  in 
Norfolk,  who  about  a.  d.  ISOO,  when  in  his  nineteenth  ®'‘”***’*®' 
year,  s-ettlerl  at  Bath,  as  a general  Engraver  and  Herald- 
Fainter.  Emulating,  however,  the  repntaliuii  of  the 
Bewicks  in  Woml  Engraving,  he  undertook  some  cuts 
for  a work  descriptive  of  that  ancient  city.  He  found, 
however,  very  inaufTicient  support  by  this  occu]mtion.  and 
came  to  try  his  fortune  in  London,  where  he  maintained 
himsetr  fur  a while  as  an  Engraver  of  music.  Xylogra- 
phy, however,  was  hy  this  time  reinforced  with  the  talents 
o( Nesbii,  Clennel,  and  //ofe,assub!«equcntiy  by  Bonner^ 

JIarcry,  Thompson,  &c.,  and  public  encouragement 
again  called  forth  the  industry  and  eminent  graphic 
powers  of  Branston.  He  was  employed  afUr  this  in  most 
of  the  Xjlographic  publications  of  his  day  till  his  death, 
in  1827,  at  his  house  at  Brompton.* 

(32.)  Before  concluding  our  account  of  Xylography,  Initni- 
some  particulars  may  be  expected  on  the  subject  of  the  mentsaod 
materials  and  inatrumenU  employed  for  ihia  branch  of®***^’*^ 
Art.  and  the  methods  of  applying  them.  Tlicse  wilt, 
perhaps.be  best  described  and  understood  by  introducing, 
at  the  atime  time,  a brief  reference  to  (he  practice  of  Lino 
Engraving  on  metal  In  its  simplest  form,  uiiusaisted  by 
and  unconDected  with  etching  or  other  processes.  A 
comparison  between  the  mn<ieof  operation  on  wooil  and 
that  on  copper-plate  (one  mode  being  (he  exact  reverse  of 
the  other)  may  give  greater  distinctness  (u  both.  For 
the  same  distinction  here  exists  which  wss  remarked  be- 
tween seals  ond  medals,  nnik  or  cared  wiwk  and  raised 
work.  (Art. 2 — 5,and  note(A.)attheend  of  Enoraving.) 

The  lines  which  are  to  receive  the  ink  on  the  block  pre- 
vious to  an  impresAion  are  so  many  level  ridges  standing 
out  in  relief,  like  printers' type;and  coming,  when  printed, 
into  immediate  contact  with  the  paper,  so  as  to  indent 
it.  The  lines  on  a copper  plate,  on  the  contrary,  are  so 
many  channels  hollowed  in  the  tneial,  within  which  the 
ink  is  enclosed,  and  which  in  printing  require  the4>aper 
to  be  f^ced  into  them,  in  order  that  it  nmy  conte  into 
perfect  contact  wHH  tbair  contents:  and  Ums  paper  thus 
pre&sed  will  show  ridges  of  grenur  or  less  prominency 
in  proportion  to  the  depth  of  line  on  (ho  copper.  It  is 
manifest,  therefore,  that  for  the  purposes  of  Wood 
Engraving  such  tools  must  be  provided  os  will  cut  away 
all  parts  of  (be  wooden  surface  which  are  not  intended 
to  give  impression  upon  the  paper.  Knives,  gouges, 
and  chisels,  of  various  forms  and  dimensions  fur  ac- 
complishing (hit  end,  are  carefully  described  by  Fopil- 
loot  in  (he  second  volume  of  hia  Traite  de  la  (/ravurt 


* Some  of  (he  bent  specimeDi  of  the  raodern  EaclUh  School  of 
Wood  Kograviog  are  to  l*e  fouml  ia  a volume  trutUlrd  Nefigiatis 
Emi/emt,  publivhed  la  1810  by  Mr.  Acketreaoa,  of  the  Sirand, 
London.  The  Work  olio  of  Mr.  Mva|^,  alludrd  to  io  the  precedtog 
note,  IS  tvinarkahle,  sad  eontaino,  (Ofp^ihcr  with  tome  sspiriog 
atlempN  io  chisioeeuro,  wtuch  have  faded  through  their  excetaive 
eoonpMrxity,  eereral  of  (he  fiaevt  pmluctioDS  from  tho  bunas  of 
Brenston,  Neilut,  Bonarr,  Thumpeon,  Ac.  efterdrawings  by  llmra- 
ton,  (leUcott,  W.  M.  Croi^,  W.  II.  Brooke.  J.  Vadey,  W.  llimt,  J. 
P.  Neale,  Ac.  Mr.  Savi^  rorntivns  J.  Skippo,  * on  amateur, 
among  the  improrers  wm  hod  preceded  him,  of  coloured  Wood 
Kngraring  in  cameo.  For  examples  of  modern  skill  and  patience 
ia  croae-batchioyr,  see  the  Tfpagrapkia  of  Mr  Uanoard. 

f See  Note  (Y.)  at  (he  endoi  KnunAvmo.  The  author  of  a 
medem  W'ork  on  Decorative  Priutiag  ohserref,  (hatthe  iroprove- 
laents  which  have  taken  place  since  Pepilloa  wrote  have  nearly 
lupcneded  (be  practical  ports  of  his  book.  Savage,  PhseSiem 
5 K 
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RogTaviij;.  en  ttou,  (tom.  Vu  p.  11—47.)  together  with  the  proper 
way»  of  sharpening  nml  Bcljusting  them. 

Method  of  Another  main  point  of  d»flemice  between  the%  two 
branches  of  Engraving  id  s^-en  in  tlie  mode  of  Uikinguff^ 
impression*;  wmnl  prittls  have  tlic  capability  of  being 
thar^”^  placed  tn  the  bo»ly  of  a prints  work  surnnimUd  by  the 

Sif'^Aata  ietler*pressi.  They  receive  their  share  of  the  same  ink 

Dgrariags.  willi  which  (he  types  arc  coloured,  and  can  be  printed 
at  the  Mime  moinunt  with  them.  Metal  plates,  on  the 
other  hand,  incur  the  eddttional  expense  and  luliour  of 
separate  printing,  by  means,  generally,  of  pressure  be* 
tween  two  cylinders  ami  m a press  of  peculiar  construc- 
tion. The  superiority,  too,  of  wood  over  metal  os  to 
durability  is  remarkable.* 


H>hu,  p.  63.  See  niso  Note  (M.^  at  tbr  end  of  RitoaArtMo,  The 
iaetriimenU  now  emptoyiHi  by  Kuenven  on  wood  are  generally 
sioiilar  and  aimiUrly  handled  tu  thoie  of  EogTsvets  in  co(>per.  A 
tout  of  the  some  kind, and  autnetitnea  of  exactly  th«  same  furm  with 
I he  eamnum  graver  or  buriti,(fe«  Ni4«(U.)<64d.)  wat  prubahly  first 
iutrodui-ed  by  John  and  Tliomaa  Hcwick.  It  is  held  in  the  same 
anaaner  a»  for  Engravinp^  on  mrtal.  Svimetinves.  too,  the  edges 
which  cut  away  tlw  wood  are  romwlrd  ; (pL  I*  No.  3,)  sotnetimes 
squared,  {i-L  No.  4,)  slmdarly  to  the  occasional  in<.tmmcat  of  th« 
Ctialcugrapher ; and  sometimes  the  whole  of  the  steel  bar  ie  of  a 
roubded  or  cylindrical  term. 

Vsnonseortfiof  wood  have  been  used  mOiitAri;  occasieiselly  fear 
tree,  time,  syonnote.  and  other  soft  woods;  hut  Iht  eely  raattiial 
in  tisc  at  tiK<  present  day  is  bn.  The  w>>od,  too,  is  not  now  cut 
into  as  formerly,  (namely,  with  its  gram  puraUel  to  the  eo- 

grnved  surface,)  but  into  rove^.  or  transeerM!  scions,  so  that  t)te 
engraved  surface  tnusl  atwsys  lie  at  right  angles  to  the  grain,  and 
pnescal.  in  every  fart  of  it,  a uaiform  tesuilaivce  to  the  ed^  of  the 
tool  ecnpi(^'«xi.  Thux  is  gained  an  advantage  tending  eteeQUally 
to  accuracy  av  well  as  facility  of  rxecutivo.  The  l«x  true  grows 
in  TurksT  to  a sue  considerably  larger  than  in  this  Country.  See 
JmmA,  xU.  19.  Bud  lx.  1.3.  where  the  fir  tree,  the  pine,  and  the  box 
tree  are  mentioned  together  as  foreet  trees,  and  styled  the  Glory  of 
LebaaoD.  The  Turkey  box  is  coeeequcntly  a fteq'wot  artieJo  of 
impertatioQ  ; tut  ix  small  works  and  vignettoi  our  English  twx* 
WQOil  is  excellent.  A sticcin  from  .Amcrio,  larger  than  that  from 
Torkry,  has  licen  tried  but  Out  fmmd  so  good.  The  rennds  or 
Iranvvenw  sections  of  the  tree  are  sawn  nearly  an  inch  in  thicktxws, 
to  as  that  in  priatiog  they  may  be  braoght  to  he  evenly  with  the 
type.  Kacb  block  is  next  carefully  scruTHKl  and  polishiMi  to  a <!«• 
gree  of  smouthness  proper  to  receive  the  drawing  ; and  tlie  drawing 
l^ncrally  is  made  upon  it  by  the  original  ilesigoer  either  in  pencil 
or  with  a ]>eti.  Frevjtiently  it  is  sbvlod  with  indian  ink  or  srpfta 
In  a very  finUhed  manner,  giving  the  fulkst  e&ct  of  rbiarusenro 
of  which  the  artist  is  capable,  and  leaving  to  the  Ejigrarer  bis 
clvoice  of  whalevrr  kind  ul'  lines  (Art  14.  15.)  be  has  found  by  ex- 
perience to  be  mmt  eflortive, 

* Where  any  toltrahie  care  is  t.iken  by  the  Printer,  one  hundred 
thnnsand  or  one  huodted  and  fifty  tbiMsumd  Imprassions  may  he 
taken  from  a Wood  Ktigraving  willieui  lualerial  change  to  the  block  ; 
whereas  from  Copper ']>)ate,  although  engraved  deeply  and  w ith  a high 
burin,  Bcarcely  three  thousand  perfectly  clear  impfvsiioDt  can  be  ^ 
laiucd.  From Ccpiwf-pJalc.  s.iy»  M.  ilsrfscb.cxecide*!  throngbout 
with  high  btirins,  the  first  fifteen  hundred  impmoimM  taken  aregeoe- 
taliy  perfect ; the  next  fifieen  hundred  became  gradually  more  and 
more  defective  in  lurmnny  ; and  the  remaining  thoiiaand  are  alto- 
Ipetbrr  grpT,  munutunous,  and  feeble.  PUtes  worked  eiiperficislly, 
I.  c.  with  tlie  low  burin,  give  one  Ihonsaod  impreasions  leax  (An/ft- 
/tovy,  4''^.  vol.  i p.  1 1.)  Even  a itcel  plate  wdl  uot  give  more  than 
ten  thuuiand  withont  betraying  evident  markM  of  the  wear  ocea> 
•ioned  by  rubbing  ilie  colour  (according  to  the  tamo  peocaaa  as 
with  eap[H.'r)  into  the  et^aved  hoss,  and  at  the  same  iiuie  clear- 
ing it  away  entirely  from  the  s'trface  of  the  plate  previous  to  each 
inipfvsstoo.  Tu  this  fricUou  tlie  wood  block  is  oat  exposed.  Th* 
only  friction  to  which  the  block  can  l>e  snbyvcted,  besides  that  from  the 
ink  roUer  or  (Ubbvr  iu  charging  it  with  iuk,  or  from  the  }wcasn)an 
in  Twintiug,  arises  from  the  uperatum  of  cleonsog  it  after  use.  Pa- 
pillud  ( TiwiM  4^-.  vol.  ii.  p.  375.)  rernmmcmls  ftic  this  latter  purpose 
a soft  briuJi,  in  form  like  u hat  brush  or  brush  for  shoes  ; it  roust  ba 
dipped  ia  a lie  niwdo  by  luilii^t  half  a pound  of  iwarl  asbei  ia 
three  pinia  of  water,  and  thro  paisiog  tlreUquid  through  a linen 
strainer.  The  ink  immediately  qq  application  of  the  brush  quits  its 
Jiold  of  the  block,  which  must  then  be  futlbcr  clcoiued  by  the  ap- 


(33.)  The  invention  of  taking  impresRiona  from  en- 
graved plates  of  metal  boa  been  deacribed  by  Vasari  in  lnki®prea- 

sions  from 
metal  plates 

pbcatioD  of  ckan  water  and  a rlsao  sponge.  If  the  liqaid  be  warm  how  discu- 
Its  cleansing  virtue  it  more  actiire.  Mr.  Savage  rvcwnmenJt,  instead  rered  and 
of  the  lie,  spirits  of  turpeotiae ; (ffuvtr,  Sfe.  p.  46.)  and  Pnpdlon,  when. 

/amte  de  eetle  dngue,  (sUnding  to  the  jwarl  athes.)  rvrommends 
warm  water  and  common  soap,  not,  bowevti,  of  so  acrid  q<i«lily : 
otherwise  fresh  water  must  b«  applied.  Great  rare  miwt  be  taken 
ia  dry  ing  the  block,  to  that  it  shad  no4  be  war)>ed.  This  is  often 
the  case  with  large  cuK  if  left  oil  night  upon  the  press  stone.  " Let 
them  be  lakl,”  says  Mr.  Harage.  **  with  their  loceu  downwards 
upon  tlie  iiopiniag  stone  with  a few  tKickncssies  of  damp  paper 
uaderiieatb,  to  pWe  the  flat  wde  of  a planer  upon  them  : in  the 
course  of  six  or  auven  hours  each  Mock  retuius  to  its  furmer  aiatc.’* 

(/&«d.)  Much  appUcatirm  of  water  in  cleaning  the  I lock  or  o(het> 
wise  should  b«  avuided  if  posuble.  I'enmns  careiey*  of  this  nilo 
have  been  known  to  steep  a block  in  water  in  order  to  cleanse  it ; 
and  by  thU  ft.epiDg  are  sure  to  swell  the  lines  of  the  print.  l*a« 
pillnn  IS  so  nice  upon  this  point,  Uiat  in  order  to  avoid  the  ctfeds  of 
moitture  from  the  breath  in  Kngraviag,  He  aditKW  the  aitiit  tu 
wear  on  his  chio  a covering  or  guard,  tu  which  be  gives  the  namo 
of  Msns/aaicrr.  (vol.  U.  p.  66.) 

The  frietioe,  on  the  otfaer  hand,  hi  priotiag  &um  copper-plate  is 
considerably  greater  than  any  to  which  wood-cuts  or  lyyw  can  be 
vxpusest.  And  tliai  thin  friction  rotivt  occur  Wtween  ench  iropre*- 
sum  n evident  from  the  fullowtng  descriptiun  by  Ur.  flaonard. 
(7)fpf^mpAni,  p,  80‘J.)  **  Tiie  workman  lakesasmsTt  quantity  of  the 
ink  M|«n  a mborr  made  of  linen  rags  strosigly  bound  atxuut  each 
other,  and  with  this  smears  the  face  of  ibo  coppcr-platc  os  it  he*  on 
a grate  over  a cliatcoal  fim.  Hlere  ihu  writer  sUU-t  in  a note  tba 
invenlion  by  Mr.  James  Rainshaw,  approved  aod  rewsnk'd  by  tbo 
Society  of  Atts  in  1818,  fur  heating  the  plates  ly  steam,  and 
thus  avoiding  the  noxious  fumes  of  charcuaLv  The  pUt«  being 
tuffkicntly  inked,  he  first  wipes  it  over  with  a futil  rag  to  take  olf 
the  extra  colour ; thro  with  the  palm  ofhis  left  hvml,  aud  then  with 
that  of  his  right,  he  euntiaues  tu  free  the  surface  of  tiw  plate  from 
all  the  ODOtfcessary  ink  which  it  had  received ; and  to  forward  this 
operatiou  of  wiping  he  dries  the  inside  of  his  hands  from  time  to 
time  by  rubbing  them  on  a lump  of  whitening.  In  sriptug  the  plate 
perfectly  clean  without  taking  tuu  much  ink  out  of  tlie  s^ruket  cun- 
si*t«  the  practical  ptvficiency  of  the  wurkniaa  in  his  Art.  Tbe  plate 
thus  prv|Mml  is  next  laid  oa  IIm  plank  of  the  prrsv,  and  upon  it  U 
plarei!  the  (-aper,  luoistemMl  in  the  same  mantirr  os  fur  letter-press, 

IQ  order  that  it  niny  more  freely  receive  the  ink  utnl  iuitireisum. 

Two  Of  throe  fulds  of  ftaniM-l  aie  Umo  hrooght  over  the  plate,  and 
things  bauig  llwa  tbepossd,  the  presa  is  set  io  mutioa  by  pulling 
the  arms  of  tbe  cross,  by  wbich  mesns  the  plank  Iwaring  the  plato 
MsdtNSpcris  carried  through  between  the  rolivn,  wbich  pinching  very 
fovrddy  and  equally  pmt  the  moisteutd  and  yiclkitng  paper  into  the 
strokes  of  the  KngraviDg,  whence  it  draws  out  a suj^icut  {>utliua 
the  ink  to  disjday  every  liue  of  the  intended  print.*’ 

Priutiug  from  Xitel  plates  Is  petfrclly  similar ; so  that  the  quan- 
tity of  frictKHi  must  mainly  coatrdmle  to  eflooe  tbe  Engraving  irnm 
a surface  of  citber  metal.  The  diKOVCry.  howem,  by  a cekbraUd 
Aneru-au,  Mr.  Jacub  Perkins,  of  multiplying  imgrait-il  stevl  plalee 
by  nxeaas  of  sled  cylinders,  •oerna  tn  at  naught  the  [«wvrx  of 
wear  aud  tear  aud  of  lime.  A steel  plate  is  first  soiteoul  lu  such  a 
degree  of  ductility  as  will  permit  tli«  artist  to  uac  tbe  finest  tools 
witii  ntaily  the  same  ease  as  if  he  were  engaged  ou  a cu]>pcT-pSate. 

'>Vhea  hifl  Efigraring  is  fiaishad,  the  plate  is  uardant-d  by*  a prorese 
of  carbonisation,  Oful  u then  not  only  capable  of  produditg  fnnn  the 
press  a hundred  times  ai  many  impresaiona  as  a rop|wr-pls<e  wuuUI 
yield,  but  tsalso  made  iuttmim-ntal  to  the  furmutian  of  other  |datas 
alaoat  ad  h^miVmi,  by  a traiurer.  mechankally,  of  the  Eogravmg  to 
thoM  Other  plates,  so  that  e»ch  new  plate  becomes  a perfect  foe 
simile  of  tbe  Tbe  Iraasfei  h ma^  by  rolling  a ctbudiicat 

Eicco  of  softened  steel  over  the  hardeoed  plate  with  a pressure,  suf- 
cicot  tu  give  the  cyUmlt'r  a completi'  impresaiou  in  rcAcire,  Tlic 
cylinder,  bving  Ihm  hardtnsd,  is  used  Ibr  transferring  tbe  sobject  to 
any  required  number  of  platsa,  each  of  which  nay  b«  again  employed 
for  tlw  some  process  in  a couree  of  endlna  reproduction. 

But,  again,  aa  a set-off  against  this  method  of  giving  im]>eri*b* 
aU«  permaoeney  to  tbe  labours  idthe  burinist,  the  \Vu^  Engraver 
enjoys  tba  advantage  of  ttrrraifping  his  produdioos.  Tiie  im- 
preasiono  from  the  faciimile,  in  type  metal,  of  his  Wood  Engraving 
may  be  muUiptied  to  millions  aod  teas  of  millions  of  copies,  while 
the  origiual  bludr  remains  entirely  inert  and  prefed,  and  liable  to 
no  othtf  friction  than  has  occurred  in  furtning  the  first  muuld.  Of 
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Snffnring.  gQ  confused  n manner  thol  a \-ariety  of  ctmjecliires  hay© 
been  hazarded  to  ^uess  his  meaning.  All  a^ree,  hovr- 
ever,  (hut  iVoao  Fini^jerret,  a Florentine  gohUmith  and 
cnameller^  during  the  process  which  was  usual  of  con* 
structiii^  an  imitation,  in  sulphur,  of  his  enp^aved  work, 
found  out  that  wet  jKiptr  preased  U|ioii  the  plate  would 
take  up  whatever  culourinpr  substance  remained  in  the 
en^raveti  lines.  Itappcars  to  have  been  the  practice  of 
>1usoand  hia  brother  artists,  after  the  completion  of  any 
bi;;hly  ftnislted  work  cn'rravcd  in  luivcr,  mid  to  be  ftlled 
with  niello,  (Art.  9.)  to  lake  an  impressiou  of  the  plate 
with  rartlv  Upon  this  impreasiou,  aa  upon  a rkhjUI,  they 


the  enreraJ  oprntwns  in  cuiln{;  simI  firinUne  fctrrrotrpe  Mr.  TlaQ* 
lanl  ha*  gwtn  a minut*  secmint,  fp.  025— which  it  wo«iJ  far 
cscecd  our  limits  ia  alrid^  within  any  inteiUirtbte  cwopaw.  U'e 
rscinmnend  the  curious  reader  to  rivit  some  of  tho  larf^r  printiiu^ 
o(Rf«.  'fhat  of  Mr.  Cloww,  tiw  printer  of  thoM  nhibiU  m 

active  serviee  nlmoiit  every  raxiety  of  IrUer.prtss  Tnaebim’rj.  The 
eatraonliiiaryMle which  hot ofUte years  encmiroK*’dt  eontinoes 
to  encourage,  cheap isniudical  works  iu  this  Country,  hu  led  to  pro> 
portional  ext-rtions  in  UrirUh  Xyloi^jphjr.  As  one  uistaace,  among 
several,  of  ihi* popular  demand  for  these uwfulpruductiooa,  siid  also 
of  the  inu)ti|dyiog  ]uwer  cif  storcoty^io  just  alltuled  to,  lh«  pa-as  of 
Mr.  C^lowes  has  fnM}ueti(2y  issued  ttetween  one  aiul  two  hundreil 
thoiaaiul  enftiev  of  the  Pntny  3A^artnr,  a weekly  puUteation,  fur 
which  soiott  of  the  fin>^t  tnixlem  Kogravlttgs  m woikI  hsev  been 
exeeuled.  \Vc  should  like  to  we,  out  of  the  best  of  these  prints, 
eome  careful  irapres*  uns  on  Chmrse  paper  from  the  blocks. 

Great  ingenuity  has  in  very'  niaoy  way*  been  exercised  for  mo- 
dern improvement  tit  Xylography,  but  (os  must  naturally  bap]<ea 
on  the  revirai  of  aoy  Art)  many  cuatrivaaem  which  arc  almost  a 
caiittiry  old  Itave  l«en  cUhnpd  ««  recent  inrentiuits.  PaptUwi,  ia  a 
supplementary  tome  to  his  Treatise  on  W owl  Kngraviiig,  gives  a 
practic.il  acrount  of  bis  discorerlcs,  and  of  his  Own  progTvKR  in  the 
Art  from  the  age  of  eleven  (which  must  have  been  in  the  year  1709) 
to  tli«  date  of  that  publication  in  1760.  He  remarks,  that  his  arti- 
cle in  the  Emryr^p^iia  was  incomplete,  and  proceeds  to  detail 
further  particulim  which  he  considers  nercssary  for  explaining  hia 
prineipU's.  and  fur  making  hw  example  uwful  to  such  as  should 
come  oiler  him. 

1.  In  the  tirxt  place  ho  anpcM  to  have'  applied  himself  with 
great  auiduity  to  f/rwe-iifc  ami  tlr*t;pt$ng.  He  thui  prepared  him- 
■rlf  to  oequirs  coosidor^de  facility  of  execution,  and  contrived  to 
shaiie  his  work  with  vnshes  iT  nuTttn'lwW'fft,.  K.)  qpon  th«  block 
itself,  iiistetul  of  using  the  more  elaborate  aud  nuxhaMa-al  pfiVnr 
in  which  he  had  bi-eo  educated,  and  by  which  the  lines  uf  a prevunu 
design  wen:  tmaiiferml  from  paper  to  (be  wood  just  at  they  usually 
are  to  eopper*nlate,  but  viibiecl  to  RilHei}uent  currectino. 

2.  lie  vpeaKfl  of  a metnod  of  giying  softness  to  his  distances, 
f/vtJrXaiMf,)  by  jcrajnng  that  part  of  bit  block  before  he  msfle  tb« 
wtgn.  and  thus  lowering  the  Hurface  in  (have  places  which  rc- 
quiml  lines  offp^at  delicacy  and  Qneoeis.  Occauuoally,  too,  he 
pttterl  his  block,  (p.  ■19.) 

3.  ^e  devised  a stmtUr  mode  fp.  -IS.)  of  giving  greater  strength 
and  fulness  to  sneh  hnee  in  his  fero  grounds  as  happened  (o 
he  too  finely  cut,  and  tne  feeble,  from  (heir  thinness,  fur  refce* 
oenting  near  objects  with  proper  force.  By  scraping  the  surface 
in  any  part  he  had  sh.odetl  with  faint  thin  Lacs,  ha  found  that 
they  became  broader,  and  consequently  belter  ca^whle  of  bring 
charged  with  colour. 

4.  In  vignettes, tai^deces,  anri  ornamented  tettm  ho  adopted  a 

plaafp.  38.)  of  making  the  arnttuU  edge*  of  the  cngmvrd  work 
hwfr  tkam  Mr  ly  which  means  he  not  only  avoided  hard* 

ness  and  harshness,  but  found  ()m>  edges  of  his  olock  lea  apt  to 
split  or  be  rniahed  by  a strong  pull  fn»m  the  pressman. 

5.  He  suggests  (at  p.  7A)  that  by  means  of  different  snccessive 
block*  for  one  ami  the  same  subjiret,  the  most  ditfiridt  and  compli- 
cated hatchings  of  copper-plate  might  tm  tmitnteil  or  even  mallcsl, 
since  hy  the  use  of  a jfoiNfrr  tnk  for  disraiicfr  and  delicate  ports  of 
the  wotk  any  reqvured  dininulioii  of  force  would  h«  attainable. 
Restarting  this  Utter  suggestion,  wo  clwm;,  that  methods  hnra 
been  attempted  of  imitating  lh«  difficult  cruss>hatchmgs  tu  be  found 
in  tlM>  works  of  ondeut  masters  ia  Xylography,  hy  the  tnw  of  two  or 
more  b'oeks,  one  f.ir  eadi  cnissing  of  (he  strokes.  But  ihstthis  was 
not  the  method  of  the  old  xylogT»phic  school*  is  manifest  from  the 
diiTervnee  of  colour  nt  the  pi^nts  where  lines  in  a print  so  sxwrutrd 
intersect  each  other ; wbezeoi  the  colour  in  a print  from  otic  block 
Uumftinn  ibruughout. 


poured  liquid  Bitlphur,  and  (him  obtained  a fac  simile  ^»lco. 
of  the  meial  Engraving:.  The  hollowed  lines  in  the 
sulphur  were  then  filled  with  Rome  black  material,  ana- 
loffous  to  the  niello  intended  for  the  silver  plate;  and 
these  sulphurs  were  »ubse(|uently  preserved  iii  the  stu- 
dk}  of  the  artist  to  remind  him  of  his  labours.* 

(3-1.)  We  shall  now  give  the  names  of  chulcographic  Division  of 
artists,  according  to  the  date  of  their  proficiency,  class-  f-holco^ 
ing  them  first  aa  proficients  in  the  simple  proces.sea  of  1^^>' 
this  branch  of  Engraving’;  and,  secondly,  in  what  wc 
have  tenned  (Art.  12.)  its  compound  processes,  • 

simple  processes  we  understand 

1.  Stroke  Engraving,  or  Engraving  in  the  line  man-  Simple 
ner  executed  entirely  by  strokes  cut  niili  the  graver.  ChaJoogra- 

2.  Engraving  with  the  dry  point. 

3.  Etching. 

During  (his  enumeration  wc  propose  to  take  the 
differeiii  Schools  of  the  Art  in  the  following  order  : I. 

The  Italian.  2.  The  German.  3.  The  Flemish  and 
Dutdi,  4.  The  French.  5.  The  Spanish;  and  6.  The 
English. 

(35.)  To  begin,  as  before,  with  Ita.lv.  AToao  or  Eor/yicW 

- --  nf UaJ^wxlh 

Me  ^orer 

• An  elaborate  Treatise  oa  works  of  nWlo  has  l*e«n  imblishi.'d 
at  Pans  by  M.  Ducheane,  to  wb»ch  ii  apwrmk-fl  an  ample 
rainaa^of  fimr  huodredand  twenty-i-ight  aivUi  in  Hlver,  inehiiUng 
im]newion»  uf  nielli  on  sulphur  and  pa|)*r.  Tlie  XVib  and  latter 
part  ef  the  XlVrh  Omtury  pruduevd  •evernl  Italiuti  wurkrr*  of 
eeltlidy  to  utello.  /VrTaiw.fmlbi'r  of  the  painter;  €n*p«r  SpimrUi 
of  Arexto;  C'ararfo«m  of  Milan ; Fraiwi-rit  or  Pr»mrtn, 

pointrr  ox  well  as  goldsmith  and  medallist  of  Bolngua;  Giovammi 
Turimi  of  Sirntta;  together  with  the  artists  ot  Klot«nc«  nlinso 
meUllic  works  adorn  the  Church  of  Baq  Giovanni  in  that  city  ; nr. 

Maftm  Dri,  Mato  finigverra,  and  Antfwo  Po//ig«o/e,  the  lost  of 
whom  learned,  it  is  said,  the  .Art  nf  Paintiitg  from  his  brother  P^etm, 
as  he  did  that  of  Kngraving,  for  lh«  piirpo»e  of  impression,  from 
Finiguerra.  Finigiwrra  was  more  particularly  celebrated  fat  plaiew 
or  po4'r«  worked  in  niello  whb  sctipCunl  omsinentt,  tvnclcred  to  tho 
devotees  at  the  altar,  in  the  terviee  of  the  Moos,  with  tlra  soluto^ 
lion  Pax  temm.  Hence  the  name. 

M.  Bartsch,  with  otlurrwntcrs  who  rontend  fovGrrmaD  priority 
in  graphic  diicoverie*.  conresves  bimarlf  unablcto explain  actually 
Md  eirrumWoiitially  l'«w  the  art  of  taking  impremons  opun  paper 
from  jdtitWT-of  mrtal  introslticed  into  (ivrmanv.  H«  cancedef 
the  invention  to  the  Florenlini!  Fimgmrra;  but  mhl*.  with  a very 
pardonable  air  of  natUmol  gratuUliun.  that  th«  ItaHana,  compared 
with  their  (termnn  rtrola,  haw  made  little  or  no  progress  in  (ha 
application  and  improvement  of  (his  nsefiil  diacevery.  He  even 
goes  so  for  as  to  maiotam  that  the  rsrly  ItsJiaa  pn'ots  were  not 
taken  from  the  ractah  but  from  the  sniphor  fac  simile;  at  a tima 
when  strong  impresoons,  full  of  colour,  and  rvtdvntly  taken  from 
th«  plate  Itself  b)'  means  of  a regvilar  fevss,  were  eammon  in  Germany. 

Otir  (!auntTyTTiaii,  Mr.  Ottley,  however,  has  examined,  in  a spirit 
of  fair  CTtlictsm,  M.  Bartsen  s argument,  and  shown  the  imparti- 
cability  of  taking  impessums  from  solphuT,  sneh  as  remain  to  us  of 
the  early  Iloltuu  School.  (See  OttUy’s  of  A'*jrr«ri>ty,  ch.  r ) 

We  hare  just  learned,  while  making  this  reforeoee,  the  apjioiiitment 
of  (his  gentleman  t»  the  cmnervatarahip  of  the  prints  in  the  Briitvh 
Museum,  an  appx>intmeat  at  which,  in  cummiMi  with  every  friend 
to  the  advancement  and  reputation  of  the  Art  in  Britain.wr  rejoice. 

Mr.  Ottley,  offer  showing  (//irtory  tf  £wyreei»y.  p.  340.)  that 
Finiguerra'v  impresoioos  were  token,  to  all  appearance,  out  from 
tho  sulphur,  but  from  the  pUte  ifsclC;  and  alW  remaikingtho 
tzoprobalnlity  of  such  great  olttuseness  in  Italian  intellect  at  wr'uld 
prewtit  Maso  and  numerous  other  goldvmitlt*  his  Countrymen  from 
adopting  the  mere  olirious  androoft'eflVetttal  mtihoil  in  prvfrrraca 
to  one  almnst  imprartirable  hy  tnrans  of  so  brittle  a material  am 
sulphur;  adds,  miwding  thegtryish  tint  of  thv  Italian  pmits,  that 
this  dreumstance  giret  us  only  t<i  understaiid  the  aort  of  ink  they 
used  to  have  wanted  eomistrnry.  Some  prints,  too,  being  lakca 
off  before  the  invention  of  a proper  press,  would  doubtless  be  impei^ 
fttctly  printed : and  evrn  after  the  general  spread  of  that  iDTvDticn 
it  would  nut  follow  thnt  every  gtikUojith  who  knew  the  u>«  of  such 
ao  apparatus  most  i>f  cour^  have  one  in  hia  pusaewiion.  Without  a 
proper  prvSH  the  arlirt  woidd  t»*  forcvd  tu  sulwtitutc  the  fivciioa  uf 
some  smooth  body,  or  the  insufficirnt  pressure  of  a common  reUor. 
bK  2 
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Eograviag.  Thnm<w>  Finigutrra,  wliom  we  have  menljoncd,  (Art. 

33.)  and  wlii>  is  said  to  have  been  born  about  a.  o.  1424, 
Tiiugucft*.  communicated  Ills  fliscovery  of  impressions  from  metal 
to  another  ^Idsmlth,  his  fellow-townsman,  and  his 
BahUni.  junior  almul  twelve  years,*  Baccio  tialdini.  Vasari's 
account  of  Baldini  is  extremely  brief,  and  only  ineutions 
him  as  betn^  an  inferior  draughlsinati,  indebted  for 
Botlicelb.  de'ii'jns  to  the  pencil  of  Sandro  or  Altstandro  Dotticdli^ 
another  contemporary  goldsmith,  wlio  had  some  cele- 
brity, both  as  a Painter  and  Engraver.  A much  superior 
artist,  iiowever,  (particularly  os  regards  tiie  naked 
figure.)  was  another  Florentine  goldsmith,  Antonio  del 
Pu{lsjuo](x  Poliojutilo,  born  in  I42(>.  who  died  in  1498.  He  was 
one  of  the  most  eminent  of  his  time  in  Painting  and 
Sculpture. t 

Gt^arila  Another  Engraver  of  this  period  is  Oherardo^  a ininia^ 
ture  painter  of  Florence,  and  worker  in  inc^aic,  whom 
Vasari  mentions  as  having  shortly  iMjfore  his  death 
(which  hapficned  aliout  1490)  taken  up  Engraving  in 
imitation  of  the  German  style  of  Martin  SchOngaucr.t 


* Mr.  Ottleyplacei  the  birth  of  Fifli^N<rra  about  aj>.  1410. 
Mato  died  at  Florence  at  an  advaared  age.  Hia  diacoeery  it  dated 
by  Ilrineken  a.  u.  1460;  but  a much  earlier  dale  (a.  it.  1-l-tO,  or 
even  n fewyean  earlier)  can  now  acarrely  be  denied  to  it  eversioca 
the  Zam'sKboti  fortune  in  flrpding among  the  ancivnt  printa  of 
the  National  Ca&nct  at  Pam  an  identical  imprewion  taken  off  by 
Fini|pierrA  himwlf  from  the  stiver  Pax  already  named  in  the  Last 
note  os  belonging  Id  the  Church  of  Sao  GlOTtumi  at  Flurvoce,  and 
representing  tbe  Curonaliott  or  **  Awumpiioi)  of  the  Virgin.**  lit 
perfect  resemblance  to  the  anlphur  in  the  poa^aaion  of  hia  friend 
the  Count  Seratti  drew  the  Abh4‘«  first  attention  to  il ; and  bit  joy- 
in  afierwa^ls  a*ccttaining  fully  the  genuintnen  of  the  production, 
it  expresved  with  a teal  most  unAffirciedly  characterislic  See  his 
account  uf  the  tranvaclioil  published  at  the  time,  and  translated  in 
Mr.  Ottley's  Work.  **  The  workmanship  of  the  Pax,*'  observes  the 
AUd.  “which  FiiiigmTnt  probably  bc^n  in  14M,  (Ihc  plate  ia 
R>gistere«l  1463  in  the  archives  of  the  Church  it  beUings  to.)  fitlly 
ahoirn  tliat  he  roust  hare  l>eco  al  that  time  not  merely  a nun 
greatly  advanced  in  h's  Art,  Iwt  a rnasicr  of  high  credit  and  repu- 
Mion.**  It  has  been  well  rrmarked  that  M.  Mamtte,  who  had  the 
charge  of  the  coHediem  of  tbe  King  of  Franca,  and  who  eonae- 
qucntly  held  this  ffmorkahfo  print  under  his  key  wllhaut  knowing 
it,  boasted  vainly  of  coanowMarship  while  conretponding  a.t>.  1732 
with  Cav-Gaburri  of  Florence,  about  the  origin  of  OialciigrAphY, 
while  he  left  this  document  uanolkvd,  and  only  kept  this  valuable 
rehe  of  ItalianArt  to  be  discovered  byafwreign  amateur  in  1797.  Mr. 
Otilcy,  at  p 303  of  his  Work,  presents  his  reader  with  a fac  simile 
of  Zani's  Aiscorery ; and  alw)  at  p.  304  with  another  print,  a (ae 
elroile,  after  one  in  hu  private  collection,  and  regarded  by  him  as 
a proof  impression  from  some  work  of  niello,  ivobably  by  Fini- 
l^rra  or  some  Florentine  artist  atout  the  middle  of  the  XVth 
^mtury. 

f A few  charadernlic  foe  similes  from  the  works  of  Baldini,  as 
well  ns  from  thine  of  BuUicelli  and  Pollajuolo,  are  given  by 
Mr.  OUlcy,  vid.  L of  his  Hitt,  e/ Aayfnrifty ; whervlikcwiscwill  be 
found  a trandalion  of  Vasari's  Ijfe  of  Botticelli,  with  an  examina. 
tion  of  his  works  and  merits.  Botticelli  was  bom  at  Florence  in  1437 
and  dietl  there  in  1515.  The  Kngrarings  forlhc  edition  of  Dante. 
|Tiute<i  at  Homncc  by  Nicolo  di  Lorenzo  della  Magna,  in  1-WI, 
arc  from  the  burins  of  HaUlini  and  Dotticclli.  But  a previous 
pttblicatiim  had  appeared  in  1477,  entitled  Monte  Santo  rfi  Dio, 
with  engraved  niustralions,  probably  hy  the  sim*  artists.  Tliis 
is  thought  to  be  the  first  hook  embelliarKd  with  copper.plates,  of 
which  the  precise  «Ule  has  Iwca  asccrtaijied. 

J Mr.  Oltlcy  (Hitt,  of  tlntjearing,  p.  457.)  introduces  a subject, 
**  The  Assumution  of  the  Virgin,*'  as  probably  frovn  the  hurm  of 
Ghprardo,  otMt  remarks  of  it.  that  the  shading  (which  in  the 
Engravings  oscribeil  to  Ba'iliniis  for  the  most  ]tar1  effected  by  close 
hatchings  crossing  each  other  in  various  directions,  but  without 
cunaturv)  is  here  repreaente<l  by  fins  curved  stn-kes,  terminating. 
)B  many  instances,  on  the  light  parts  of  the  figures,  with  dots  or 
other  short  delicate  touches  of  the  burin  in  the  manner  used  by 
Marlin  Schongauer  and  other  ancient  Kngraveni  of  the  German 
BehooL  We  learn  from  Vasari  thst  the  prints  of  Schongauer  found 
their  way  into  Florence  in  consukrablc  numbers  many  yean  before 
the  ead  of  the  XV'th  Ceolufy. 


RohtUa  is  another  name  slightly  noticed  by  Vasari.*  Chalcsw^ 
Arnong  lhe.se  Florentine  artists,  Leonardo  da  Vinci  is 
thought  to  have  exercised  the  graver.  An  interesting 
specimen  has  been  preserved  in  the  cabinet  ol  Thomas  *«*^*** 
Wilson,  Esq.,  of  which  a fac  simile  is  prefixed  to  a Work 
descriptive  ol  that  genlleinturs  unique  collection,  en- 
titled  Catalogue  o/ the  PrittUo/ an  Amateur^  4lo.  Lon- 
don. 182s. 

Meantime  the  Venetian  Stales  and  the  other  Norlhem 
districts  of  Italy  were  not  wanting  in  contributors  to  the 
advancement  of  the  new  Art.  It  is  even  doubted  whether 
the  next  named  artist  did  not  precede  the  School  of 
Florence  in  the  publication  of  F.ngravings.  Andrra  Aodica 
Mantegna,  bom  near  Padua  in  1431,  whose  celebritv  ns  Mautegn*. 
a painter  wc  have  already  noticed,  (Painting,  p.  47*5 — 

478.)  was  one  of  the  earliest  practisers  of  Line  Engraving, 
and  did  more  towards  its  progress  in  Italy  than  perhup* 
any  of  his  contemporaries  by  his  superior  knowledge  of 
design.  Mantegna  died  at  Munliia  in  lb06  t C?/trf/o  Giuliu  and 
(Julius)  Campagnola,  (born  149S.)  and  Domenico  IXiatcnicu 
Campagnola,  of  the  same  fuiiiily,  (who  tlounshed  in 
1.^17,)  the  latter  one  of  the  liesl  of  the  early  scholars  of  ^ ’ 
Titian;  the  former  the  undoubted  improver  and  (by 
some)  reputed  author  of  the  dotted  method  of  Engraving.  J 
contributed  jointly  with  Mantegna  to  the  fame  of  their 
native  Padua. 


* He  is  namcil  only  as  member  of  an  arlitt't  club  at  Florence, 
called  “ La  Compogna  del  Paiuolo,’*  founded  by  hit  friend  Giov. 
FraDCeico  Ruxtici,  about  1511W1512.  The  Society  rottalirmalely 
at  each  other’s  huiisct,  to  converoe  on  the  Arts,  and  to  »up  togriher. 
Tbe  works  of  Hoirtta  prove  him,  says  Mr.  Qllley,  (who  gives  on 
eecounl  of  twenty-eight  Rngraviogv  by  him,)  to  hare  been  bo  ordi- 
nary guldsmith.  In  small  drtjwd  figures  he  U frequrnlly  graceful, 
but  it  not  siscceeiful  in  the  naked  figi.iv.  He  also  ■ometiroes  intro- 
dueesa  fowdols  or  short  curved  strukes  after  the  manner  of  Schbo- 
gauer  into  his  shadings,  which  ap^esr  finished  with  close  hatch- 
uige  thrown  in  vorions  directions,  liartsch  enumerates  twenty-six 
plates  by  this  artist,  but  eironrously  dates  tbeir  execution  eo  lata 
as  the  year  15'20,  cootrary  to  Huber,  Oltley,  and  others,  accordioc 
to  whom  be  flourished  about  or  bufuce  the  tune  of  the  Society  of 
artists  above  mculivoed. 

f In  those  da)s  nothing  better  was  expected  in  on  Engraving 
tbsB  that  it  should  perfectly  resrmblo  a pen  and  ink  drawing;  and 
this  imiislmi  seems  to  have  been  the  utmost  aim  of  Mamieffna, 
His  plates  ore  generally  shaded  by  sirigle  strokes  or  parallels  in  a 
diogoosl  direction  octum  the  plate,  without  cross-hatchings.  In 
this  respect  they  are  like  thoee  of  Pollajuulo,  hut  with  figures  still 
better  drawn,  end  ate  executed  in  general  after  admirable  designs 
of  his  own.  His  works  do  boooar  to  his  nutruefor  and  patron, 
Francesco  Briuarcicne,  of  wb<m  the  AU<4  Lonsi  observe^,  that  if  he 
was  not  himself  the  best  artist  of  his  day  tbroughmit  the  Stole  of 
Venice  he  was  certainly  the  best  qualified  to  teach  ethers.  M. 
BsrtKh  gives  a ealalcgne  nritonne*  of  twenty-four  subjects  by 
Mantegna,  and  lus  authority  is  quoted  by  Mr.  Ouky,  who  states 
his  option  that  Mantegna  was  early  initiated  in  the  Art,  and 
engraved  several  studies  of  his  pointed  works  some  lime  previous  to 
their  appearonce  on  convavs. 

J Or  Giu/io  only  nine  piccct  ore  recorded  by  Mr.  fjftley,  and  of 
Doswairo  twelve.  M.  Bartveh,  (Amteitung,  sec.  36G,  531.  Ril. 
1821,)  describing  certain  works  executed  by  dots,  (««//  rfrr  pv/*/jnai>rfA. 
^nte.)  records  a plate  executed  in  th«  finest  style  of  punehiog, 
the  work  of  Giulio  Csmpagnolo,  and  says  it  may  be  cipniMlcred  tbo 
first  attempt  at  this  style,  Gmlio,  he  arkis,  com]iote<l  it  after  aiKJther 
eopper-nlols  from  the  burin  of  Girolamo  Mocetto,  (Art.  37.)  but  has 
reversed  tbe  figures  and  substituted  a new  bsck’ground.  A fsc  si- 
mile of  this  piste,  which  represents  “ John  the  Bsptht  in  the  Wilder- 
ness,*' is  given  opposite  page  7M  of  Mr.  Ottley'a  Hial.  of  Engravimf. 
Another  earlier  print  in  this  style,  with  the  inituls  P.  P.,  is  rKitkfd 
iu  Mr.  Ottley's  Enguirg,  Sfc.,  p.  474.  The  CaInJogut  of  tm  Ama- 
tmr,  howrrrr,  alludes  to  an  ^graving  of  the  “Virgin  a^  Child." 
described  os  a dotted  specimen  of  the  early  German  School,  which 
pcrhoTMi  may  claim  precedence  of  both  the  plates  firaWmeDtioned  ; 
llxKigB  Giulio  Campagnola  seems  undoubtedly  the  first  who  brought 
this  method  of  operating  to  any  degree  of  perfection. 
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In  the  State  of  Milan,  BramanU  d’  V rhino,  best  known 
as  an  architect,  directed  his  powers  to  fresco  Painting, 
and  the  use  of  tlie  graver.  He  died  in  1514.  Verona 
gave  birth  to  Girolamo  Moertio,  whom  we  have  before 
iiicutioiied,  (Art.  27.)  and  Vicenia,  nearly  at  the  same 
time,  to  Benedetto  Montagna,  who  6ourish^  about  A.  D. 
1500  : also,  probably,  to  MaretUo  Fogolino.^ 

Other  names  might  be  added  to  complete  the  early 
School  of  Italy,  as  AUohelto,  a scholar  (according  to 
Padre  Testa)  of  Bnimanle.  and  whom  Vasari  relates  to 
have  painted  with  considerable  ability  a life  of  Christ 
conjointly  with  Boccaccio  Boccacini  in  the  Duomoof  his 
nstive  city  Cremona ; Nicoleto  da  Modena  ; Gioranni  J3a- 
ti$ta  del  Porto ; <7 ion.  Maria  da  Brescia ; and  his  brother 
Cior.  Anionio.f  Beccafumi,  the  Wood  Engraver,  (Art. 
28.)  also  performed  occasionally  on  copper  and  with  the 
graver  only.  We  might  here  also  mention,  if  our  limits 
permitted  us,  various  unknown  Engravers  of  Italy 
whose  works  are  distinguislied  only  by  ciphers  and 
monograms.! 

(3€.)  We  now  arrive  at  a period  (the  With  Cen* 
tury)  when  the  Art  of  Copper-plate  Engraving  was  to 
receive  and  to  deserve  greater  encouragement  in  Italy, 
and  when  its  progress  became  in  some  degree  prnpor* 
tioned  to  the  advancement  which  Painting  at  the  same 
lime  manifested  under  the  great  founders  of  the  Ita- 
lian Schools.  A celebrsled  Bolognese  goldsmith  named 
Francesco  Rabollnt,  but  oftener  Francesco  Francia, 
who  engraved  medals  admirably,  as  well  as  some  fine 
productions  in  niello,  had  also  practised  Painting  with 
success  in  his  native  city.  Among  his  principal  scholars 
were  his  son  Jacomo,§  and  Marc  Antonio  Rarmondt, 
born  likewise  at  Bologna  a.  d.  1487  or  1488.  Marc 
Antonio  became,  as  Va.sari  relates,  a more  skilful  de- 
signer than  his  master,  and  was  an  invaluable  assistant 
in  such  works  of  niello  as  were  fashionable  at  that  time  for 
orn.iments  in  dress, Ac.  He  quitted,  however,  (he  service 
of  Francia  to  try  his  fortune  at  Venice,  where  we  have  al- 
ready (raced  him  copying  upon  plates  of  metal  some  wcxkI- 
cuU  of  Albert  Durer.H  (Art.  9fmr>muk}irg.)  From  the 


* A spcccmea  of  (his  msatef’s  rars  and  almovt  unsUnioabW  pro- 
ductions is  c«eord«d  ( Ca/«Arae  o/  m ^atevr,  p.  37.)  in  tbs  cot- 
lection  of  *nu)nias  WtiMD,  rUq,  ■ gentleman  proiKl  to  claim  and 
worthy  of  daiming  kindred  wiihoot  Celebrated  Countryman  Richard 
M'ilaon,  for  whom  see  PAmTrm;,  p.  49S. 

f OfOPMMt  Maria  (loitTishtd,  as  appears  from  his  fvw  prints,  a.o. 
1502.  He  was  a goldsmith,  a Painter,  an  Engratrer,  and  an  Ee- 
cletiastk  of  tha  Oriicr  Canoeliles  at  Brescia,  and,  according  to 
Ortandi,  enriched  the  cluisters  of  that  Cooreut  wiUt  several  fresco 
pictures.  His  brother  Antonio  is  remarked  as  bring  more  of  a 
professed  artist  ; and  in  hit  early  works  (some  executed  be- 
fore ft.  o.  1500)  adopted  the  style  of  Andrea  Mantegna,  but  in  tome 
of  his  later  productions  imitated  Marc  Anlraio  Raimondi.  He 
sometimes  copied  in  reeers*  the  prints  of  the  latter,  sametimes  those 
of  Albert  Durer,  and  seesns  to  hare  engraved  frequently  after 
drawings  or  pieturea  by  RafTaeUe  d'Urbino  or  his  8chg^. 

I Such  works  as  are  extaut,  both  of  these  and  the  before-men- 
tioned artbts.  are  cstefully  desmbed  in  the  fifteealh  volume  of  M. 
Bartsch's  Peintr*  Gmvenr,  and  in  Mr.  OUlcy's  Hiitorj  •/  En- 
preriag,  p.  511—593.  Among  the  **  UDkoewn,'*  for  esam^Je,  is 
the  **  Master  of  the  Caduceiw,**  so  calltd  fr>)in  his  monogram,  of 
whom  twenty. four  pieces,  in  a style  reseisbling  the  School  of  Fer- 
rara, are  recorded. 

h ToJaeomo  Mr.  Ottley  attributes  eight  Engravings  which  he 
describes,  HuJ.  ttf  Eagritvtng,  p.  772. 

II  **  It  happened,”  tays  VosAri  in  his  Life  of  Raimondi,  **  that  at 
(bis  tune  certain  Flemings  came  to  V'enicn  with  a grast  nvany 
prints  engraved  both  in  wood  and  copper  by  Albert  Durer,  which 
ning  wen  (•y  Antonio  in  the  Piatta  di  S.  Marco.  1m  was  to  much 
astoaifthed  by  their  fttyle  of  execution,  that  he  laid  out  upon  these 
prints  almost  all  tbi  osoocy  be  had  brought  with  him  from  Bo- 


handling  of  Durer,  Marc  Antonio,  already  an  expert  bu-  Chsleo- 
riniat,  was  not  the  leas  eager  to  derive  new  lights.  His 
object  was  to  improve  himself  in  every  department  of  his 
Art;  and  when  a print,  very  neatly  engraved  by  him  at 
Rome,  *^Lucreiia,*‘  afleradesign  of  Ralfaelle,  becamethe 
means  of  introducing  him  to  that  great  master,  he  was 
placed  in  a situation  which  every  Engraver  since  must 
nave  envied  liim,  and  which  of  all  others  was  the  best 
and  happiest  fur  his  purpose.  During  (he  short  lifetime 
of  Raffaelle,  (born  a.  o.  1483,  about  eight  years  before 
him,)  Marc  Antonio  was  employed  continually  by  ihat 
eminent  roaster,  who  despatched  to  Albert  Durer  many 
of  his  prints  as  presents,  and  who  frequently  corrected 
his  designs  on  tlie  plates,  or  perhaps  even  assisted  in 
their  execution.  Otherwise  there  seems  no  accounting 
for  the  exquisite  identity  with  w hich  the  character  of 
Ruffaelle’s  pencil  Is  preserved.*  Among  tfie  numerous  His  pupils, 
scholars  of  Marc  Antonio,  AgoHino  Venetiano  and  Marco  German  as 
di  Rarcnna  were  the  two  most  celebrated.  From  the  •‘*^*  ••  ***“ 
School,  indeed,  of  thi.s  remaikable  Engraver  went  forth 
professors  who  established  his  principles,  not  only  in 
Rome,  Venice,  Parma,  Mantua,  Bologna,  Ravenna,  and 
other  cities  of  Italy,  but  in  some  parts  of  Germany  and 
the  North  of  Europe.! 


logos.”  The  attention,  indeed,  of  artwUin  Italy  had  foe  aoma 
time  been  drawn  to  iIm  prugnrn  of  their  Uerman  aod  IXitch  rival*, 
who,  though  inferior  ta  ilwm  as  to  graces  of  costouraadchaateatm- 
plicily  of  design,  yet  went  far  beyond  them  ia  execution,  and  what 
■a  termed  **  dericacy  of  burin.” 

* Theeecorrrctions  might  easily  be  aisde  by  RalTaclle  wilh  a dry 
pMQt  marking  the  mtcndeil  course  of  tlw  graver.  Mr.  Olticy  con- 
cliulea  his  Hist,  af  Engravxmg  with  an  rnumtrafion  of  three  hundred 
aod  fifty-nixM  subjecta  engraved  by  Marc  Anlonia,  and  M.  Bactsch, 
in  Tol.  xiv.  of  hia  Ptmirr  Gnvcwr,  (from  which  the  catalogue  ia 
formed,)  give*  a description  both  of  these  Kugravinga  and  of  the  vari- 
ous copies  of  each  print,  together  with  a sitnilar  account  of  the  nu- 
merouB  works  of  Agatitm  Venfliano  oad  of  Marc*  di  Ravennaj  his 
csirbrated  pupils. 

f Among  the  foreign  scholars  of  Marc  Antonio,  Gnrgr  Prnct^ 
who  passed  his  youth  at  Nuremborg,  and  hia  latter  j-eorv  at  Breada 
a furroer  p<ipil  m Albert  Durer,  was  so  far  converted  to  the  style  of 
hia  new  master  as  to  be  the  author  of  works  that  resemble  the  best 
*nataor  of  Raimondi.  The  JickfrmM,  Barlluilomew  and  liana  S«s- 
bald,  (the  latter  a nephew  and  pupil  of  the  funner,)  euoveyed  aimi- 
lar  leswna  in  Italian  tJhalrography  to  Frankfurt  aod  Numnburg  2 
while  Jamr*  fkttk,  another  Gennan  pupil  iif  Mare  Antonia,  ami  na- 
tive of  Crilogne,  diapersed  the  same  precepis  as  far  as  Konigvbiiqf 
and  the  Court  of  Pru«flia,  whero  he  latterly  resided.  Of  B;nk, 
however,  it  is  recorded  that  he  never  entirely  reliuqulshed  the  man- 
ner of  Om  German  masters. 

But  our  business  here  is  cKie6y  with  the  Italian  pupils  and  fol- 
lowers of  Marc  Antonio.  Oinho  Haitairmr  was  been  at  Bologna 
about  A.  D.  1498,  and  Agmtino  de  Mmtit  (above  allude*!  to  under  his 
poptilar  name  Venetiauo)  at  Venice  al^t  1490.  Strutt  particu- 
lartaet  seventeen  of  Agostino’s  principal  performances,  aud  rei>r^ 
HDts  him  as  ths  intr^urer  of  that  method  of  Kngrai  iitg  which  is 
performed  by  dote  only.  So  that  lie  as  yet  divides  the  honour  of 
that  invention  with  Ciiulio  Campogoola.  (Art.  35.)  Instead  of 
parallel  lines,  Venetiano  frvqueatly  uses  dotted  shadings  on  the 
naked  ports  of  hk  figures.  With  wlialevcr  artist  this  practice  (wi« 
ginated,  it  was  evidently  the  foundation  of  what  moderns  trrm 
titppfing,  or  the  ehmlM  mtmner.  V'enetiaou  left  two  sous,  /.<'rdt«e 
and  de  Matit,  who  imitated,  but  with  no  great  success,  the 

style  of  their  father.  Mam  liavtfttona.  so  railed  from  hts  birth- 
place  Ravenna,  (bom  about  a.  d.  H96,)  but  wliusc  family  name 
the  indefatigable  Abbd  Znoi  discovers  to  be  Daute,  was  an  early 
iatimste  aiwl  fellow -student  with  Venetiano.  During  the  life  of 
RalTaclle,  M-irco  di  Ravenna  and  Venetiano  worked  juintly  under 
thrir  preceptor  Marc  Antonio,  but  after  Raflavlle's  deaOl  (heir 
plates  are  srnaratcly  marked  and  dated,  aod  show  each  to  have 
bt^n  employed  frum  that  time  on  bis  own  individual  account,  Of 
Di  Kavetma  it  if  observed  that  ha  marked  but  feebly  the  cxlrvmi- 
tica  of  hts  figures.  He  died  at  Rome  about  1550.  G'jiie.  G-acowio 
Cir<*y/je  was  an  Engraver  worthy  of  the  More  Antonio  School. 
He  was  bont  at  Farma  about  a.  u ISOO,  but  subteqneatly  settled 
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Ea^rering.  (37.)  Wh«n  It  >8  cojuidfred  that  the  principle*  of  chio- 
roacurn  and  the  rcpre*enlation  of  local  colour,  as  con- 
nected with  Engraving',  were  at  this  time  unknown,  the 
progress  of  Marc  Antonio  Raimondi  entitles  him  to 
onr  unqualified  admiration.  Italy,  indeed,  was  now  to 
become,  in  the  eyes  of  applauding  Europe,  the  only  pro- 
per theatre  for  pictorial  study;  atul  a kind  of  mania, 
upon  which  wc  mode  remarks  in  another  place,  (Paint- 
i.Ho,  p.  4S0.)  prevailed  among  foreign  artists,  especially 
of  (he  Dutch  and  Flemish  Sclmols,  for  visiting  this  nur- 
sery of  genius,  and  fur  being  rocked  in  the  Iiuitaitcrmtle. 
The  result  was  fortunate  fur  the  Italian  School  of  En- 
Com«Ui»  graving.  Corndim  Cort^  born  in  153f>  at  Iloom  iti 
CarU  Holland,  whose  nrst  instructor  in  tlie  Art  apiiears  to 
have  been  Jerome  Cock,  an  Engraver  and  Print«ellcr  at 
Antwerp,  (and  who  engraveil  in  eariy  life  several  plates 
published  there  undrr  the  name  of  his  master,  os  well 
as  several  others  afterwards  from  various  I'leinbh  mas- 
ters on  his  own  account,)  caught  the  general  rage  fur 
traTclling ; and,  ambitious  of  extending  his  artistic 
knowledge,  undertook  a journey  to  Venice,  where  for 
some  time  he  resided  in  the  houve  of  Titian,  and  en- 
graved Slime  of  Titian's  finest  picluret.  He  now  rose 
superior  (o  his  fonner  efforts,  and  adopted  tliat  cbaruc- 
teristic  breadth  of  manner  to  which  chiaroscuro,  nt^lected 
by  his  predecessors,  was  Indispensable.  Subsequently 
he  settled  at  Home,  and  established  there  a School  which 
opened  new  means  of  improvement  to  llie  burinists  of 
Italy,*  Of  his  plates  (more  than  one  hundred  and  fifty 


»t  Verona.  AVro,  lUso  of  Forma,  nbimr  history  w«  h«v« 

abriilgeit,  ( Art.  *17.  p.  7.18.)  was  aaolher  student  who  passed  a«na 
time  umicr  Marc  Antonio  at  M.  Borlsch.  who  gvvet  a d«- 

aciiptivv  list  u(  four  hundred  aad  itinrty.fuur  pieces  tiy  Viro,  coa 
tends  thAt  ibis  artist  couSoed  hitnseif  to  Engraviog  on  luetal ; tlust 
he  adojtted  at  iliffi-reot  limes  the  swveral  utiles  ofOte  four  lost- 
menlioiK'd  artists,  and  that  only  about  s.u.  1550  ho  iWmed  amoa- 
nrr  of  his  own,  which  was  durboguished  by  deltcacy  and  Dsotna«s 
emt  to  excess,  but  tliat  lie  never,  as  Huber  reports  of  him,  engms-ed 
at  all  oa  wood.  Ho  died  about  a.  d.  1570.  Of  the  aainc  period 
and  of  the  same  School  with  Vkn,  were  four  rcmarkat<te  Engravers 
from  the  family  of  tfAiMof  Mantua : Ba/isl«  Gkm,L>iam« 

b»  daughter,  together  with  G*t>rgw  and  Adame,  believed  to  be  Ids 
tuns.  'JThe  style  of  (sbiii,  the  Uthnr,  bears,  ip  tbw  upkuioa  of  M. 
Bart^ch,  an  t*<peaat  rmmblaace  to  that  of  an  anonymous  Italian 
Kngraier  who  marked  his  plates  with  the  letter  B upon  n satall 
cube;  uud  is  thence  cabed  the  Sfutirra/  the  ITit,  Some  of  bis 
plaUs  have  the  tetter*  R V without  (ho  rube,  and  the  V has  been 
thought  to  stand  for  Venctiaoo.  The  prinls  ly  ibu  mcoHnu"* 
are  nilmirahly  dtoigned  and  beautifully  eogtaved.  His  burin  U 
exlr«»i>cty  like  that  of  M&rc  Aut'iaio.  whvM  disriide  h«  probably 
was : aad  the  only  fault  iinjiuted  to  him  i«,  tluU  ms  tigurrs  wont 
height,  so  that  Ihtir  beudi  lu«>k  too  targe  and  their  lunLi  loo  strong 
and  tn'iici.lar  for  their  Wsliss. 

* lie  cagraTed  at  Rorna  llie  greater  pirt  of  those  prints  which 
have  been  called  with  truth  lh«  delight  of  every  jiHliclous  col- 
lector. TIte  .\n  hitherto  had  nearly  beoa  cunfioed  iu  small  pkto*, 
but  the  style  of  Cert,  open,  grand,  and  fnecible,  in  which  bo'diwiKt 
and  freedom  are  own  comiiibcd  with  delicacy  and  deoruess  of  ef- 
fect, was  adapted  pecuriarly  for  “ sul'jccts  of  large  ditunuious.** 
Not  only  ta  hts  outline  vigorfMis  and  correct,  but  his  masterly  liaiul- 
ling  has  called  fcrith  fn>m  Ba>.an  (£hWi>»imsinr  Je»  Grarfure)  the 
■ffirmatirm  that  Cort  was  the  best  Engrartfr  with  the  burin  only 
Ilut  Holland  ever  produced.  RImtt,  however,  says  of  him,  that  kia 
burin  W AS  unespiol  and  somstimes  rven  sloienly  ; iMit  Ite cannot  wiiIk 
hold  his  prone  from  Cort’s  '‘tigbloess  of  touch'*  iis  engraving 
landscapes  without  the  As«islance  of  the  point.  la  a *'Trsnvtigu- 
ratiuo”  after  Ruffielle,  Stnitt  remarks,  that  tbit  Engraver  has 
greatly  failed,  and  that  ih«  character  aod  expression  of  ihi!  besktU, 
so  admirable  in  the  picture,  are  qidte  lost  in  the  Rngraving.  Curt 
atsoengraTcd  after  Michael  Aagelu.  Andrea  del  Sarto,  M.  Hems- 
kirk,  Franc.  Floria,  and  others.  His  first  works  befine  h«  leD  Hcd- 
land  appsur  to  have  b<«0  afier  Ucoukirk.  Bible  sut^cts,  very  to- 
di<r»rvorty  nreruteil. 

Usril  the  time  of  Corl,  uys  M.  Boitach^  (^Antntanjf,  ^c.  voL  >« 


ill  number)  M.  Heineken  ^ves  an  ample  accmint.  He  Chalco- 
died  at  Ilumo  at  the  age  of  only  forty. two,  when  hia  re-  graj  hy. 
putatiou  wa*  at  its  bigheftt,  a.  d.  1579. 

The  most  remarkable  pupil  of  Cornelius  Cort  tn  Italy  r“l'^W 
was  d^ino  Caracci,  born  at  Bologna  a,  n.  1559,  the 
ckleat  of  three  celebraterl  brother*  brought  up  under  others. 
Iheir  extraordinary  cousin  Ludovico.  (Paintino,  p.  476.) 

Ago«lino  waa  intendetl  hy  his  father  for  the  business  of 
a goldsmith,  a biisinciiA  in  that  age  connected,  as  wc  have 
feecii,  (Art.  36.)  with  the  Art  of  Engraving;  »o  that  the 
young  Engraver,  when  only  fotirtecn,  contrived  U>  exe- 
cute, in  the  style  of  Cort,  some  plates,  at  sight  of  which 
hia  cousin  persuaded  him  to  study  Painting.  M, 

Barlsth  reckons  the  engraved  works  of  Ludovico  to 
amoiiiit  in  all  to  mine  than  two  hundred  and  seventy, 
lie  died  in  I60*i.  Of  his  pupils  and  Ibilowers,  the  two 
best  were  Francewo  Urizzio,  his  fellow-townsman  and 
friend,  and  friaconio  Franvo,  born  at  Venice  about  a.  d. 

1500;  but  Agostino  for  beauty,  for  outline,  and  for  ex- 
pression, left  no  Iniriii  behind  him  to  be  compared  with 
his  ow  n.* 


MC.  40fl.)  Engraving  hod  only  been  executed  in  dowly  compacted 
line*.  Curt  wus  the  flrvt  who  intro>l0cv«l  a lir«Ml  alyls  of  hiiiHiluig 
for  tb«  rf|Nrr«rn(anun  uf  drapery  juUdlqpbly,  and  accmding  to  its 
texture.  (.\rt.  IS.) 

* Agattum,  MUtwitig  the  advice  of  hia  couwii  /oidm-ica,  stu- 
died painting  sum#  tune  at  Patino,  with  his  hrotber  .Ann.liale, 
ft»l  theneo  pmccrtW  (o  Venice,  where  he  prrftcied  hiieM>lf  as 
an  Kngravfr  Iqr  the  uuAructu-ns  (Jaroeltua  Curt.  He  aikqitvd 
the  hull!  and  trte  ructliud  of  ht«  pnreepb-r,  hut  in  drawing  was 
beautifiiUy  aupviiut.  Hii  heads,  oUerves  Stnitt,  are  admirablt, 
aod  the  roarkiiig  of  hU  extremities  the  mo*t  sccuralc  and  roakterly; 
bid  his  drapeiKw  are  often  rtitf  and  nosevd  with  a square  tecviid 
fttruke  which  gives  them  an  unplrusng  etbet-  But  perhaps  his  grvat- 
est  defect  is  tlw  preva’«ent  (suit  of  that  Age,  namely, tbs  litU*  atten- 
tion paid  to  the  cbiaruscuro. 

Another  Italian  scholar  of  Cort  was  Franetm  f'lffamfity,  beni  at 
Assin  about  a.  o.  l&GO,  who  die<l  at  Komo  a.  d.  Ift28.  srrmx, 
says  M HartKh.to  have  beeu  loo  eportagofhts  graver;  forhispriDt* 
give  the  idea  uf  sketches  ratbi-r  than  of  coinpleta  )4duRrs.  His 
fi,{hts  Leiaig  dititised  too  Squally  over  a wbolo  uil^ct  pri4ucs  a 
»]  ight  oimI  uofioivhcd  appcsirance : so  that  he  may  be  siamI  tu  be  clear 
lather  than  p*iwer<'iil. 

and  tsMAHOe  <fa  Pftrma  might  hers  be  mcntionrvl,  (the 
former  bom  at  Fanna  about  15.10,)  an  imitator  of  Ciitnebus  Curl ; 
the  Utter  somenbat  rcsvmbiiag  Coroclio.  (See  lost  note  to 
Art.  3G.) 

SJurtiMA  R*ia,  iKim  at  Sebenico  in  Dalmatia  about  a.  n.  1540, 
teems  to  have  taken  Curt  fi*x  hb  model,  and  has  rnjwrd  tfoi 
'*  Christ  tvmpird  in  1h*  Wiidsrncsa,'*  from  an  Engraving  by  that 
master,  lie  rvaidvd  chirfiy  at  U‘>me  and  Venice,  llis  figures  ar* 
cocTret  in  their  design,  hut  Uirir  extremities  arc  not  alwajsditiy 
marked.  Btimicowjb  de  *rt  say  t M.  Bariveb.  ttr  /oat  pnt 

tfj/ft  '/e'*<rV  d r ryevd  d»  rdnr  eiaewr,  purc-ywr  Aoitmttt  Ar  yniiJ  dr  /« 
^rorwre  de  iom  /corps,  W M*a  par  turea  acsgisr  tea  demtdrvttet,  el  let 
t/iy/n./ts/>oAt  date  /ct /cm.  Hm  piinl  uf  iba  Last  Judgment** 
after  ?iL  Angela  is  his  chef-d'isuvie,  ami  would,  if  he  had  cngravid 
iwihing  else,  suffice  tu  rank  him  amaag  the  ablest  E/igravers  of  hi* 
time.  But  bis  portraits,  among  wlwcb  may  he  portimlarivieil  those 
of  ths  Km{«rort  FrrdmanJ  1.  an«l  Uodulph  11.,  leave  far  behind  all 
that  had  twen  iiene  befiHW  in  ttua  way  by  Bebam,  Fvaex,  Aldw 
givter,  aod  iba  other  old  mastcfs. 

IVu  douM  wheiWr  to  (his  b»t  uf  ItslUn  names  in  aimple  Chot- 
mgraphy  w«  need  Milijumtlutof  an  mCcrioir  arttrt,  (7i«v.  Hot.  flano- 
amt,  a native  of  Milan  at*nuta.o.  Idliltl,  who  seems  to  bars  (oiltd  in 
the  School  of  Cumoltu*  Bl<.<amaL‘rt  ; or  tbs  naoses  of  /arcus  and 
Criitu/oh  Bfrie/li  and  their  kindred  al  Mwlrna,  a tribe  o4  diy  end 
laboured  and  iinsucCessAd  iniitatorv  of  Cort.  Two  ilescmdants  uf  A 
family  at  Sttaaburg,  the  Ortm/ert,  father  and  son,  Hod  «imv  repu- 
tation at  Kume,  where  the  latter  was  born  .about  a.o.  tbOO.  But 
we  coBclude  with  a nnme,  mectioord  by  M.  Hardoo  vrtih  some 
praise,  namely,  (^idcoaM  Marco  1‘tUeri,  Irirn  at  Vemes  ui  17b3,  a 
pupil  uf  G»ov.  Aotonio  Faldoni,  wlmse  styl*  h*  did  not  udopi  lait 
rootrivod  a nvcihod  uf  hia  vwii  quite  distuict  from  IIm  whttn  uf 
Mi'llon.  (See  Note  .,^6.)  at  the  end  of  KHnoATtno.)  His  style  M 
aomewb&t  nuoneivd,  1^,  being  a leamnl  draughtstnon,  hs  ho9 
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(38.)  Th«  Gbrnam  School  of  early  Chaico^pliy 
has  handed  down  to  us  iinprcs&ionfl  *uj>er»or  to  ibe 
^57  Julian,  that  many  writers  cm  llie  subject,  whose  crUi- 
(and  such  is  the  criticism  of  Strutt)  being  unin- 
cumbered  by  national  prepossesskms  seems  impartial, 
tlwburiQ  hove  ascribed  to  Germany  a simultaneous  if  not  prior 
discovery  of  the  Art.  The  year  1460  is  incntioned  by 
Vasari  as  about  the  date  of  Finiguerras  inventinu. 
(Art.  35.)  The  German  School  commeiices,  however, 
with  an  anonymous  Engraver,  who  dates  so  early  as 
A.  o.  1466.*  The  wonderful  ease  of  execution  to  be 
remarked  in  these  prints  from  the  burin  of  the  MatUr  of 
1466,  as  he  is  generally  styled,  leads  to  an  inference  that 
a number  of  anterior  prints  must  have  proceeded  from 
IIk  same  hand  in  order  to  the  acc|uircmenl  of  so  much 


Among  the  followers  of  the  Master  of  1466  Strutt  Chaleo 
reckons  IsTahd  van  Merhen,  or  Mechdn.  Dartsch, 
however,  who  gives  a list  of’  two  hundred  and  thirty  three 
undcmhled  pieces  by  this  artist,  includes  utimug  them  not 
leas  than  forty  copies  from  the  plates  of  Martiu  Sch6u> 
gaiier.  Of  Israhel  van  Mechen,  he  olifservea,  (Peinfre  , ^ 

(?n7rr«r,vol.vi.  p.  196.)  that  “ his  works  heartheGothic 
stamp  of  his  limes  without  any  redeeming  beauiku;  that 
he  BlancU  therefore  below  Schuncauer  and  his  oilier 
contemporaries,  whose  wmks  show  an  originality  and  a 
fire  which  shine  forth  frequently  through  u crowd  of 
awkward  and  disagreeable  particulars;  and  that  no 
artist  has  ever  copied  one  of  Jsrahel  van  Mechen'a 
plates.'*  Strutt,  however,  maintains  that  Israhcl  had 
several  disciples;  and  amongst  them  inslaucea  an  artist 


experience  ami  facility.t 

The  It  is  considered  that  the  style  of  this  Master  of 

M»^ii  ^ 1466  had  several  followers.  6f  these  wc  shall  speak 
8chbif  anon  after  mentioning  auolher  original  artist  who  has 
gauer,  been  regpirded  also  as  the  introducer  of  n peculiar  and 
separate  style;  natively,  Martin  Schon,  or  Schongaver^ 
bora,  as  it  is  now  well  ascertained,  at  Colmar,  a.  o. 
1453,  where  he  died  in  1499.  His  family,  however, 
were  from  Augsburg.  He  was  a painter  of  great  cele- 
brity in  his  time,  and  according  to  Sandrart  was  the 
intimate  of  Pietro  Perugino,  the  master  of  UnfTacUc.  The 
story  too,  which  Vasari  narrates,  that  Michael  Angelo, 
when  a boy,  copied  in  colours,  us  a chcf-d'a’uvre.  one  of 
Martin’s  prints,  tlie  St  Anthony  tormented  by  Dcvlla,** 
has  been  told  in  compliment  tn  thl*  Engraver  The 
style  of  ScliOngauer,  notwithstanding  its  Gothicisms,  ha.s 
b^ii  aworded  due  praise  fur  great  powers  of  expres- 

siou.t 

made  U amww  Uis  purpose.  Insti;ail  of  workkig  in  llie  tieud  ouxlo 
by  linos  ertnung  each  other  la  veriuiM  itinrctionH,  b*  eort'rvd  his 
pUte  with  one  course  nf  thin  lines  in  one  tlireeiim  only,  eillwr  pci^ 
pCDdieulsr  or  disgunel,  which  i*e  A6fn*anhi  streutHheDed  hy  le- 
touchiag  them  ia  sudi  parts  os  were  otceesary  for  ipvmit  furm  and 
pniOiiucMjr,  end  iHfh*  aaii.  ehedetf  to  eacli  oi^ect  rrpreevuted. 

tfc.  vuL  L p.  173.^  ili-t  pneeMv-aMaidMehhi 

merit,  lie  enured  several  C^r  the  eullectjon  ut‘  the  l>WMitiu  Gol> 
kiy,  end  others  after  earious  mssters. 

* SieTcral  of  his  phots  bear  tfais  date,  and  serenl  others  the  dsts 
1467,  with  the  eddilMin  of  the  two  IcUen  K awl  S iu  Gothic  eha> 
racter,  aud  sometinies  the  Icttifr  K only.  Strutt  gives  in  his  Vk» 
liowtry  a remarlublc  £sc  sinitlr  of  this  ariist.  It  bean  the  mark 
1461,  which  Mr.  OtiWy  (ifis/.  o/  JCu^raviMy,  p.  604.)  conceives  to 
be  aa  alteration  of  some  later  date. 

f Our  wonder  at  ibc  skill  of  (his  early  Imrinist  diminishes,  when 
veconridrr  that  the  first  Engravers  were  all  or  most  of  them  skilfii] 
guldsmtihs  or  eoamcllers,  to  whom  great  dcxlttrily  of  burin  wan 
Croential  luog  before  a iia(;le  chalco;tra{ihic  print  a]>p«ared,  iir  was 
even  dreamed  of  any  where : so  that  from  the  monient  such  a dis- 
covery as  Finigoerra's  came  fo  bo  known  there  wero  numbers  of 
expert  buriauta  in  the  great  commercial  cities  ready  to  make  imnie* 
diate  use  of  U ; and  the  only  circumstance  wonted  to  give  tlw  Gei' 
man  prints  the  sort  of  an^iurily  which  they  very  fairly  elatni  wia 
some  mode  (which  donhileas  they  adopted)  of  superior  mechanism 
to  the  Italian  for  oUaini^  cooper*pLalu  uoftreesiatu.  M.  lUrtscb 
(PeiMtre  Grareer.  yohvi.  p.  1.)  ascribes  to  thu  Master  ofl46C 
one  hundred  and  thirteen  pieces  which  be  hisim'lf  has  seen,  bw- 
aulcs  eighteen  which  he  mcalioos  afterwards  on  the  authority  of 
other  writers. 

J See  Qttlcy’s  •/  Eeymriaf , p.  64fi.  atul  Bartsch's  Pfiitfrt 

Qrarevr,  voL  vi.  r.  HI.  Schongauer'a  Caolity  of  and 

the  equality  which  pervsrloH  his  haiMlhug,  an  aacriWd  lu  liis  long 
previous  slull  aud  practice  as  a goldsmith  in  eii|{raving  omaxueuts 
on  plate.  Bi.  Bortsch  enumerates  oao  hundred  and  suiimi  pieces 
of  tliia  artist,  sod  adds  an  account  of  Kvenlcvn  others  etTouvously 
uctibed  to  hanj.  Mr.  Otlley  has  given  a very  iatcre^tiag  fac 
simile  (//mL  oy  /imgrmrm^,  p.  64G.)  of  a Madonna  by  Schungsiwr; 
and  Strutt,  ia  a sinuLaripuitof  kiudnesstohri  reader,  haa*p'^^>d«d 
US  with  an  imilalion  of  another  Msdooiu  the  Master  of 


named  Zwoll,  |or  Zwutt,  whum  M.  Barlsch  iclciitihes 
with  an  anonymous  Eugraver  called,  ufler  his  mono- 
gram, the  Matttr  of  the  iikuUU.  He  enumerates  Master 
eighteen  pieces  by  this  master,  which,  if  they  answer  of  the 
Strutt’s  severe  dcscriptiou  of  them,  prove  Zwoll  to  have  Shuttle, 
been  nt  least  a faithful  disciple  of  Van  Mechen.* 

The  other  class  of  early  coppcr-platc  Engravers,  fol- 
lowers, accordiug  to  Strutt,  of  Marlin  Schdugauer,  are  ; 
firM  an  artist  whose  mark  B.  S.  in  Gothic  character  he 
interprets  Bartholomew  Schon.t  After  him  Uchauffirin  SebauIBcin, 
the  elder;*  Franz  van  BovcAr,  (or  rather  Van  Uo* 

— ■ — -- — — choit,  and 

1466.  Strutt  eonsidsn  tbeso  two  artists  as  fbuDden  (by  moans 
of  tlxir  nuoMreua  imihitort  sad  pupils)  of  two  dislinct  cuuMa  in 
llitf  primitive  German  School;  both  which  claswis,  bowevur,  died 
at  Icii^h  away,  aud  become  alaurbed  in  the  superior  clauciN  aud 
sttrociious  of  AiWri  Burer.  See  ch.  v.  p.  Si.  uf  Strutt's  Euay  om 
the  Ori^im  mml  Progrtu  t>f  at  the  end  of  voL  i.  of  hia 

liifUomarg. 

a There  is  an  Isrsliel  vsn  Mccheu  the  older,  who  is  resided  as 
tbi'  father  of  this  artist.  Ue  was  a painter  sod  goldsmith,  Ud  it 
is  donlrted  by  some  wbethst  the  Eigiaviagv  imputed  to  him  srw 
from  his  bond.  M.  UartKh’s  opinion  is,  (hat  the  father  and  son 
worked  together  on  the  same  pUtes,  which  when  wmu  were  rir 
tuudied  by  the  younger  Mechen.  Tiie  author  of  the  Cn/oAysic  of 
ON  Amnitvtr  obwrvrfl,  that  there  is  no  sccuuntof  the  death  of  the 
elder  Mechrn ; but  the  death  of  lh« younger  took  place  in  luU3,  as 
antwars  from  a ducumcDl  la  the  British  Mussum  eupU.il  from  u 
numwwtal  bcoss. 

Tho  Mi'cIk-hs.  fbpugli  deehbdly  inferior  to  ouuw  of  their  coa 
temporaries,  sod  poascasing  no  cummau  portion  of  Gothic  stafToess, 
have,  cuntioues  tJiis  writer,  cuuaidersbU  merit  ia  the  ■ KiriiCivn  of 
many  of  tbdr  pieces.  Thu  Life  of  the  Virgin'*  may  W fairly  quoted 
in  support  of  this.  A fac  simile  is  given  by  Mr.  OttWy  at  p.  C60  of  his 
lUti.  of  from  a sprciinen  of  iscabel  von  Mc-chen,  wliich 

ought  certainly  tu  have  softened  the  severity  of  M.  BarUch's  cri> 
ticiion.  It  is  a small  print  n-prearntiog  " litres  ruasttug  (be 
llunlkincn  aud  bodiag  the  Uuuuls.’'  Among  Ute  dascipWs  of 
Vnn  Mechen,  Strutt  records  Hogttfi-,  and  weu  /oicos 

a/«ro&«,  called  L^cat  f\m  I^j/den.  (Art.  29.)  Uf  liegncr  (wbo  ftou- 
ri^hed  in  I4h7)  he  recimls  only  a small  pisie  rejiresesiting  a coat  of 
arms.  He  adds  tu  the  list  Mswtal  ononymoui  Kugravera, 
givefl  their  mouograuu.  (Euey  es  thf  Ori^ui  (uul  Pit^rtu  if 
EHorovtng,  p.  21.) 

f Ktnitt  siippaaes  him  s brother  of  Murtio  i>chba,oi  Schbugsuei. 

But  Marlin,  as  M.  Batlscli  shows,  (/*cm/re  Grneettr,  Vul.  vi.  p.  6d.) 
bad  »o  brother  of  that  name,  lie  had  fjiw  bcutbcn,  Gtujuir,  Paul, 
loMuie,  and  George,  but  no  Uortholomew. 

i Ce  yur-  S/rstr  avoMcc  dt  dnuc  malfrtt  dt  ce  mom,  iTtia  «W  cl 
iT tm  piut  y-mwr,  ne  $tnAle  £lrt  fo'icnr  Jun^c  cwyec/urc.  1 
Grot^ar,  vok  vii.pk  215.)  Hans  Schoufikm,  from  tlia  riuiiUrity  uf 
his  mauiwr  to  that  of  Durer,  is  coQsidcrvti  to  haw  l«eu  his  pupil. 

^ Mr.  Otticy  regards  the  works  uf  Bockoft  as  boaiiiig  strong 
lesemblaRco  to  those  of  the  Master  of  1466  ; a fact  wluch  htrutt 
ocknoaleilgcs,  and  must  therrtbr*  wave  ia  this  iiutance  his  dis- 
tindiou  uf  the  tvru  classes.  Von  UochoU  was  s liaUre  probably 
of  the  town  of  (hat  name  in  the  Bwhopric  of  Munstev,  where  hved 
nUo  his  cuatenipurary  Van  Mechen  above  meoUened,  uf  whuin, 
according  to  M-  Bartsch,  bs  was  tlu;  instructor.  Thitty-eigld 
picci^  by  Bocholt  arc  ikvcriUd  iu  thti  PeuUrc  O’rwoswr,  vol.  vi. 
p.  77. 
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Ktjfrr*Ting.  Alert  vflM  Hanxftl^  for  whom  ecc  Ihc  Dutch  School ; 

f^'encetlaa  mn  Ofmufx ; Plryflmttt/r^ ; (Art.  29.) 
IKo/^emr/tA  ; (fbid.)  Madhrtt  Zaffrl,  (whom  some  call 
Martin  S^ut^in^cr,  others  Martin  Ziiick  :)  Mair ; and 
lastly,  an  artist  whose  monog^rain  (the  Gothic  letters 
V.  o’,  or  V*  jdaced  withiji  G)  Strutt  reads  Pan  Gam- 
perlin* 

Tlia  Master  The  Matter  ef  the  Anchor,  also  so  named  from  ht* 
ofiKeAn*  monogram,  was  of  this  period.  Five  pieces  from  his 
ehor.  burin  art  diligently  recorded  by  M.  Bartsch.  {Peintre 
GraretiCt  Tol.  vi.  p,  394.)  We  might  here  mention  as 
Culmbach.  » follower  and  copyist  of  SchOnganer  JoAon  von  Cxilm- 
hach,  a pupil,  uccor<Hng  to  Doppelmayer,  of  Jacob 
>Velch.t  Three  of  the  fourteen  prints  attributed  to 
Culmbach  by  M.  Bartsch  are  copied  from  plates  by 
Schongouer.  But  Culmbach  is  thought  to  have  been 
an  associate  in  the  Art,  if  not  a pupil  of  the  renowned 
artist  with  whose  name  we  commence  the  nerit  para> 
Glockenlon.  graph.  Albert  Glockrnton  also  is  recorded  (/6id.  p. 

344.)  as  a copyist  of  Scb6ngauer  and  Engraver  of  twenty* 
seven  pieces.J 


* }y«netth»  Oimttta,  the  aboTe-mrnt*oncd  copyiat  of 

Schon^auer,  was  a paUtamiih,  and,  as  his  name  tmporla,  a dtitea 
of  Olmutx  in  Moravia.  He  ako  copied  Albert  Duttr,  and  toiae* 
timea  roffraved  after  the  desi{(OS  of  Mair.  He  copied  Iirahel 
van  Mechen.  or  perHapa  was  copied  by  him.  ( Ptimtre  Gravtmr^ 
Tol.  vL  p.  33^.1  But  from  not  being  a painter,  Wenceslas  is  con* 
reived,  by  M.  Bartsch  never  to  have  engraved  aPer  his  own  deaigna. 
The  great  inequality,  indeed,  both  as  to  con{iosiijoA  and  design,  ma> 
nifealrd  throuf^out  his  Engravings,  arguesa  great  number  ofdiff^nt 
draignm.  Hie  monogram,  a \V,  has  sometimes  been  asMrted  to  stand 
for  Wolgemuth;  but  M.Bartacb  insists  upon  the  improbability  that 
Wolgeoiuth,  from  whom  Durer  learned  tacn^are,(Art.S9.)  would 
make  Inferior  copies  such  as  these  marked  W.  from  the  prints  of  hit 
pupil  Hr.  Otiley,  however,  alluding  to  a print  markad  W sttri* 
Duled  by  M.  BartKh  to  Wcnceslaa  of  Oimnts,  and  mtitlad  tha 
**  Effects  of  Jealousy considers  it  an  original  pr^uction  of  Wolga* 
moth.  (//ii/.  af  £i^rat'M^,  p.  661.)  Matr,  the  feUuw-cuuntryoaan 
of  Wancealas  and  a paiotcr,  was  a native  of  Laodhliut  in  Moravia, 
and  has  left  twelve  Engravings,  described  in  vol  ei.  of  tba  Pnmtre 
Oravemr.  if  he  eogvaved  at  all,  (Aft.  39.)  was  not  a 

Cbalcogrtpher  ; and  with  regard  to  such  prints  as  pass  under  the 
nama  of  Aforrin  Zutek^  or  2a^,  tha  artiat  is  io  fact  uuknoim  ; but 
from  one  of  b«  works,  “ An  Eotertainment  st  Munich/*  he  is  ima* 
gined  to  have  inhabited  that  city. 

f Tha  name  is  not  laeognited  by  M.  Barlach^  but  the 

monograra  assigned  by  Strutt  to  this  artist  will  be  found  m r<d.  ri. 
p.  56.  of  the  Ptimirt  Orttvettr,  accompanied  by  a list  of  thirty-oua 
copper*nlates  with  this  introdurtory  observation  : h md/rr  «$t  rt- 
eterywowe  parcr  gw'i/  «»/  aa/rwr  origino/.  /.a  ptrU  dt  soa  mm  ett 
d regrrUtr, 

1 V*arious  other  burinists  of  this  ancient  period  might  be  added. 
Lmtu  KntfUKh,  (see  Nol#  (W.)  at  tba  end  of  Kkoraviko,)  whute 
copprr*|ilatrs  are  eatremely  few  and  scarce,  born  in  1470  at  Kro* 
■ach.  111  thttrmtory  of  Bamberg  in  Franconia,  who  beemt  painter 
to  the  Court  of  Saxony,  and  died  at  Weimar  «.  d.  1553  * //.  B, 
Orwm,  (/bid.)  who  flourished  about  1516,  and  whooa  naintings, 
according  to  Huber,  are  numerous  in  SwisserUnd  and  at  Siraaburg, 
and  adorn  the  Cathedral  of  Friburg;  Urte  Ore/,  (Ibid.)  die- 
engraver  and  goldsmith  of  Basle ; the  Metier  o/  the  Cro6,  (/Am/re 
Grevemr,  vol  fli.  p-  6‘J7.)  Engraver  of  twenty-four  pieces,  one  of 
them  ftchrd;  tj*dw*f  Krug,  {thud,  p 6^.)  or  Kruglein,  a gold- 
smith of  Nuremlmri^,  sumxwrd  to  have  died  thrre  about  a.t>.  1635. 
The  device  hug,  (a  W,j  of  which  Kruglein  is  a diminutive,  placed 
between  his  iniliids,  mnns  his  moDogran.  Twelve  copper-platei 
•rr  ascribed  to  him.  Of  three  Rvpftrt,  Oavid,  or  XAmir^  the  first 
menliMird,  (J6uf.  vol  viii.  p 473.)  has  executed  onr  hundred  and 
thirty-three  cop|>«r  plates,  two  of  (hem  ctchrd  in  a peculiar  manner 
similar  to  aquatints ; Jeremt,  the  nrxt,  ( /6*d.  p.506.)  seventy-seven 

Slates,  more  than  half  vf  them  copies  from  prints  by  Durer,  Local 
Lranach,  Hsrc  A nlonio,  Andr.  Mantef^na,  Agoatino  Veoetiano,  Ac. ; 
and  thirdly,  Zanadrr/,  ( Aid.  p626.}tnirty-fo<irpUlre,  chiefly  copoce 
from  Durrt  and  Ant  de  Brescia.  Nothing  k known  ^ the  birth, 
place,  or  resideoer.  or  exs^t  period  of  the  Uopfers,  or  how  they 
wen  connected.  Their  monogram,  a hop,  (Aap/rr,)  haa  been  mis- 
tokeo  for  a caodlestiefc*  and  thej  have  been  called  the  Aletiert 


(39.)  Albert  Durer.  (see  Paihtimo,  p.  495.)  whoae  Chalen- 
cclebrity  wc  have  already  noticed  in  utiolher  branch  of 
Engraving,  (Art.  29.  p.  790.)  was  no  less  conspicuous 
and  influential  in  that  now  under  consideration.  His 
works  seem  to  have  bceri  universally  held  as  models 
amon^  his  contemporaries,  und  to  have  superseded  all 
former  graphic  atlemptsamoiig  his  Countrymen.  “Great 
as  was  (he  fame  of  Durer  as  a painter.”  says  the  author 
of  Ihe  Peintre  Graveur^  his  productions  as  an  En- 
CTaver  do  him  no  less  honour.  IJis  plates  show  a free- 
dom, delicacy,  and  facility  of  burin  to  which  none  of  his 
predecessors  can  make  pretension.”  Indeed,  aslo  neat- 
ness and  cleaniess  of  execution,  toother  with  ail  other 
mechanical  qualitkations  fur  the  Art,  he  has  never  licen 
exceeded;  but  it  has  been  the  re^et  of  all  his  tasteful 
admirers,  tliat  Durer,  with  such  fertility  of  invention, 
such  judicious  arrangement,  such  variety  and  )towcr 
of  expression,  (see  Painting,  Art.  279  ) should  have 
been  deficient  in  that  ^aceful  flow  of  outline  which 
distio^ished  his  Italian  contemporaries,  and  with  which 
his  visit  to  Italy  unfortunately  failed  to  inspire  him.*  Hit  pup'iU 
Durer  had,  as  may  be  concluded,  numerous  pupils  and 
followere.t 


of  the  Candfetiich.  Twenty-three  platei,  thirtevn  of  them  «4chr<l, 
have  t«CD  ascribed  to  Juttttt  Amman.  {Atd.  vol  lx.  p.  36)  J Of 
/•ryi/iss  £e/u,  no  1ms  than  five  hundred  sod  Gfty*cight  ropper- 
plaUa  am  recorded,  (Ihd.  p.  242,  s«s  also  Art.  29.)  and  among 
them  two  pieeas  etched,  representing  **  The  Deluge:”  of  Hunt 
Sehe/d  LaaleitfacA  of  Nurereburg  (AjJ.  d.  20d,  also  see  Art.  29.) 
fifty-nine  copper-fiUlet ; and  of  Me/ckior  Lortch  (sea  Note  (W.)  at 
the  end  of  Enokaviwo)  sixteen. 

* Of  hn  Engravings  on  metal  tha  aathor  of  the  Peintre  Gre^ 
veur  porticuloruea  one  handred  and  right  pieces.  Three  of  lliein, 
he  rccnarka,  am  engraved  on  ]ila1rs  of  tin,  two  of  wliich  have  beta 
atclied  i and  four  others  have  been  etched  ou  plates  of  iroa.  Mr. 
Oltiey,  however,  is  of  ODinion,  tlial  tbeaa  las(>namad  prints,  from 
one  of  whkb  be  gives  a fac  aimiie,  are  not  etchings  upon  iron,  but 
ware  exBcaled  upon  platea  of  a aoaawhat  softer  owlal  than  eojqt*^ 
and  with  the  dry  point. 

Hm  Catm/ogue  of  M Amuttw  Lncludai  atevao  clioica  copper- 
nUles  liT  Durer.  Among  these  is  the  Ht.  Bustachius,”  a plate  gilt 
W the  Emperor  Uodolph  in  complimeDt  to  tba  artnl.  “ Adam  and 
Svr,**  A.  o.  1504.  ” Melancholy, “a.n,  1514.  **  Fortune,'*  called, 
to  distinguish  it  from  a SRiatler  print,  lha  **  Great  Fortune.’* 
These  thn»  are  also  selected  by  M.  Barlach.  i^Anleitumg,  tfe.  vnt,  L 
p.  164.)  Resjtecting  another  remarkable  print  in  the  V.atatague^ 
anfitlad  the  **  Prodigal  Soa,**  the  amateur  records  a ludicious  mi»> 
taka  of  a contemporary  Encyclopedist.  * In  detcribing  the  works 
of  Albert  Durer  under  the  German  School  of  En|navitig  in  tha 
EnegHopeedie  of  R«o%  among  other  prints  is  noticed,  lha  * Infant 
Pradigg!  a kmeeltng  fgure  in  feiiat  soens  pretend  that  this  if  apsw- 
trait  of  Durer  htmtelf.  This  Infant  Prod*gg  is  doubtless  no  other 
than  t)ia  * Prodigal  Son’  by  our  artist,  so  trantlstad  by  ths  cam- 
pUer  from  the  title  C enfant  prodigue  in  Ihs  W ork  of  Bartsch^  or  of 
some  French  writer.'* 

f The  urulermcnboeied  artists,  followers  or  pupils  of  Durer,  Iksva 
bean  caUsd,  ftom  their  works  being  generally  of  small  sise,  t)io 
lAttle  Mmtert,  Several  of  them  practised  also  Engraving  on 
wood.  (Art.  29.)  Albert  Altdorfer.  (See  note  (W.)  at  tlie  end  of 
ENottAvnu.)  Henru  Aldegrevrr,  (Note  (U.)  Aid.)  naminf  par 
trreur  Aldrgraaf,  (Pai^ti.hu,  p.  485.)  noe  of  the  first  who  improved 
the  method  of  reprascatiog  flesh  by  dotted  lines,  (Art.  16.)  tinea 
brooght  to  beautiful  perfection  by  tba  French  School.  Hunt  Arc- 
axnirr,  (sea  nota  O^'}  at  tba  and  of  Enaftfrixo,)  together  with 
these  four  who  completed  their  studies  under  Mare  Antonio:  (Art. 
36.)  the  two  BrAsiw*,  ancle  and  nephew,  of  whem  the  former,  Arr^ 
/Ao/omfw,  a painter,  has  eixty*fou7  copper-plates  ascribed  to  him, 
(Pfi'a/rc  Grettur,  vol.  vul  p.  61.)  and  the  latter,' JfimiSrAaA/,  (Art. 
29.)  no  less  than  two  hundred  ami  fift)-.Dine.(vo).  vili.  p.  )12.')thir-’ 
tacn  of  (hem  etched,  and  one  of  them  d feeu  forte  turfh^t  George 
Penes, sometimea  called  Gregory  Ptint,  whownsboroatNuremburw 
about  a.  D.  1500,  and  died  in  1550  at  Breslau,  to  whom  osahondrea 
and  twenty  •six  copperplates  are  attributed,  to  the  rxcluskm  ef  a p1at« 
as  spurious,  (Am4.  p.  m1.)  containing  portrsits  of  himself  and  his 
wife  i also,  fourthly,  Jemet  Anc4,  born  about  1490  or  1564,  wbosa 
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Engra»;ns*  Of  the  laler  German  burinints  we  must  here  take  some 
brief  notice.  They  had  now  drawn  from  Italy  much 
Gradwil  improvement  in  respect  of  graceful  contour.  They  were 
benefit  by  the  example  of  iheir  neighbours  both 
Jht^roiuro.  in  France  and  in  Flanders,  amongst  whom  pictorial 
effect  became  at  length  a ]>ccuUar  study.  The  advance- 
hhirm  monl,  however,  towards  a proper  introduction  of  light 
£cA<h./«/  engraved  works  was  far  from  immediate; 

'trutany.  thiaroscu  TO,  as  to  Line  Engraving  must,  perhaps,  date 
Its  nrigiu  from  the  time  when  the  etching  needle  was 
received  as  a judicious  auxiliary  to  the  graver.* 

Tlie  But  our  present  business  is  with  simple  Chalcography. 

KitUas.  Lucan  KHian^  born  k.  o.  1547,  at  Augsburg,  ihed  there 
in  Ifi37,  after  pausing  many  years  in  Italy,  and  especially 
at  Venice.  His  first  instructor  was  his  stepfather,  l>o- 
niinic  Cuslos,  a prinlseller  and  iiiditferent  artist,  native 
of  Antwerp,  who  bad  established  himself  at  Augsbui^. 
Kilian  seems  to  have  formed  his  style  from  the  works  of 
Egidius  Sadeler,  (Art,  40.)  Henry  Gollzius,  (/5.)  and 
Aluller,  pupil  of  Goltzius.  He  may  be  called  the  pa- 
triarch of  a family  of  artists  ; for  an  account  of  whom 
we  refer  our  readers  to  more  copiou.s  bk^raphical  sources. 
Wolf‘gang  Kilian^  his  brother,  we  may  pronounce 
neater  in  execution,  but  both  are  thought  deficient  in 
Ssfidrari  Bccuracy.t  Jacob  Sandrart,  who  flourished  at  Nurem» 
bnrg  in  1660,  nephew  of  Joachim  the  celebrated  Biogra- 
pher, engraved  in  a neat  clear  style  a number  of  por- 
traits. and  among  them  that  of  his  uncle. 

Bchmidt,  George  Frederic  Schmidt ^ born  in  1712  at  Berlin, 
(where  he  died  in  1775.)  after  a course  of  academical  ap- 
plication until  his  twenty-fourth  year  in  that  Capital,  bad 
the  further  advantage  of  studying  under  the  celebrated 
burinisl  of  that  day,  Nic.  de  Larmessin,  at  Paris,  where 
he  so  entirely  profit^  by  the  instructions  of  that  able 
master  as  to  be  admitted,  in  1742,  (allhougli  a Protes- 
tant, and  living  In  very  bigoted  times.)  into  the  French 
Academy  of  Arts,  by  an  express  order  from  the  King 
of  Franee.  ilo  again  visited  Berlin,  and  was  there 

the  Empresa 

f Elizabeth)  of  Russia,  to  visit  Pei^SPUig  ■■gpmns 
her  portrait.  This  commission  he  executed  with  admi- 
rable skill,  in  addition  to  the  number  of  excellent  por- 
traits already  from  hit  burin.  His  last  works  were 

birthpUee  b by  tome  fixed  at  NumaboTg,  aod  by  others  (from  bu 
ioseriuDg  himself  Colonieotb)  at  Cotognr.  (S««  note  (U.)  at  the 
eod  of  K^HAvmo.)  Rryideoce  at  Rome  has  sometimes  obtained 
for  Block,  tO|;etber  with  the  other  Genoan  pupils  of  Marc  Antonio, 
a place  in  the  Italian  Hchoot.  M.  Bartxh,  however,  concvnrvt 
that  Binck  mii^ht  never  have  been  at  Rome  nor  tmder  Marc  Ant«^ 
nio.  {Peiaira Graaeur,  voLviil.  p.  2^6.)  He  Minted  for  sotoe  lima  at 
K^gaburgpwasin  Uw  aerviee  of  Albert  of  Wuuia.  a.  n-  15&1,  and 
died  at  Koatgsbuw  about  a.d.  lb£0.  The  grtai  inequality 
the  various  works  bearing  Ihc  monogram  of  Binck,  makes  U di0f{> 
cult  to  ascribe  them  to  one  and  the  same  hand.  Among  the  ninety- 
aesan  coppet'Oktea  aectibed  to  him  ia  the  Peimtre  Onttevr  are 
copbs  hom  Albert  Duer,  from  the  Bshams,  and  from  H.  Antonio. 

Soma  author!  extend  the  number  of  these  Uu/<  Slasirrt  by 
ndcUnf  many  ertists  who  were  not  Qermaoa  nor  pupils  of  Duro. 

* “ While  the  etching  point,’*  su]fs  Strutt,  tefflatued  in  the  hands 
of  the  painters  only,  no  great  improvement  could  be  tuppuaed  to 
take  place.  Their  atteotion  was  nrcessaiily  tumad  to  objects  of 
greater  importance,  and  etching  was  considered  in  gcoml  ^ them 
as  an  amustmeal.  By  Engrams,  too,  the  point  was  too  much 
negteded.  T^  teem  <o  have  regarded  it  ae  a thing  of  amall 
coOMquenee  fill  such  lime  as  Oirard  Audraa,  by  uniting  H with 
the  graver,  produced  thoee  perfonnaaeea  which  have  done  hia 
Counts  honour.**  Strutt’s  iuAejr,  p.  10. 

f M.  Bartsch  remarks  of  the  jporUaits  engraved  by  Lwcar,  that 
they  are  characterised  by  beautimi  simplicity,  aod  t^t  hb  works, 
chiefly  portraits,  show  boldness  and  fudlitr.  The  platoa  of  Loeas 
amount  to  two  huodtvd  and  thirty. 
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beautiful  elchinga  d ta  RrmbrandJ.*  Contemporary  Chaleo 
wiUt  Schmidt  was  John  George  ff'llie,  who,  from  re-  graphy. 
siding  chiefly  at  Paris,  has  been  frequently  clu^ised 
amung  the  French  Etigiwvcrs.  Born  at  Konigsburg  j q. 

A.  D.  1715,  he  originally  followed  the  huainess  of  an  ar- 
mourer, and  came  to  Parix  in  1736,  where,  at  his  arrival, 
he  was  so  poor  ns  to  be  glad  to  accept  some  miserable 
aitualion  at  a watchmaker's.  This,  however,  he  soon 
quilted  fur  his  ordinary  occupation  at  a gtinsmilh's. 

But  his  passion  for  Engraving  was  not  to  be  restrained 
by  poverty  : he  at  leugth  devoted  himself  wholly  to  the 
Art,  and  was  first  employed  by  Odienvre,  the  prinlseller, 
to  engrave  porlmils.  Schmidt,  with  whom  he  became 
formerly  acquainted  at  Sirashurg  on  his  way  to  Paris, 
and  llyacinthe  Rigaud,  the  great  portrait-painter,  who 
assisted  him  with  his  purse  and  advice,  were  his  fast 
friends.  His  powers  of  graphic  representation  were 
adapted  with  peculiar  skill  to  the  appropriate  texture  of 
objects,  and  his  burin  has  been  most  happily  illiislrative 
of  the  highly  finished  paintings  of  Douw,  Miens,  Mclzu, 

Nclcher,  and  Terburg.  These  talents,  together  with 
those  of  his  friend  Schmidt,  and  of  John  Martin  Preirier 
(Schmidt's  pupil)  of  Nuremhurg,  rendered  Paris  at  one 
time  the  finest  graphic  School  in  Europe.  He  died  at 
Paris  in  IS08.  His  instructions  and  example  produced 
several  excellent  fullowers.t 

* Of  ScAmtdt,  it  it  observed  by  Watrlet,  that  b«  Dot  only  guiiied 
hi*  burin  »ilh  singular  »*•«  ai^  grace,  but  bamHeil  hia  etehiog 
needle  also  with  all  ilie  hghiDcsv  and  playfnlnevi  of  a Coatiglione 
Or  a Rembraodt  No  ariivt  of  o>oderi>  date  has  apjeMched  nearer  to 
Rembrandt,  and  this  ap('n>ximali<tii  1m  accumphshrd,  aeya  M. 

BartK-b,  not  an  much  ni«ar.«  of  RrmUaiuit'a  thickly  repeatod 
strokes  of  ihe  dry  iseedlr,  in  order  to  cnureal  Mch  sejurale  stroke  of 
hia  poiot.  as  by  the  awarent  disorder  under  wkwh,  uuibag  every 
style  of  haodling,  he  luuvs  from  obvious  view  the  source  of  w>  much 
spirited  and  tasteful  effect.  A force  of  chiaroscuro  is  thus  obtained 
superior  to  that  of  any  other  artist  of  Ihe  same  claas.  Ilia  works 
consist  of  two  hundred  and  seventy-three  pistes. 

f Among  the  dkliaguished  puptls  of  H ille  was  «f<seefr  ScAauitxtr, 
bom  at  Viertaa  a.  d.  1733.  He  belougedto  a family  of  Kogravets. 

His  two  uncles,  Jut'ph  aud  Jvka  Adam  Sehmutxrr,  togelhn  with 
hie  fathef  Andrew,  «tre  all  more  or  lets  handlera  of  the  graviog 
tool,  Ihe  net  of  wluch  deseeodcdto them  likewiMfrom  their  parent, 

Ihe  am  oCa  <9neMrtm(be  Impwial  Nrvice.  The  General,  niincd 
by  the  vicUsitudee  of  tear,  left  cliat  eon  oeottwe  loheritance  hut  the 
faculty  of  contriviog  to  lire.  The  heir  te  ihie  faculty,  however, 
found  iDcaos  of  aubaisteoce,  by  having  learned  to  engrave  in  iron 
or  steel  the  orasmeatal  peris  of  lock%  swords,  and  6r«.«rmv.  To  the 
tame  occupation  all  his  above-oaTnesl  progeny  were  reared,  and  to 
this  has  hwn  attributod  their  great  lacility  as  burimsta.  Jacob 
Schmutaer,  nt  hia  returo  to  Vm-ddo,  (be  died  there  in  16W>,)  was 
appoiated  a Director  of  the  Academy  estebtisbed  by  the  Emraeta 
Maria  Thervaa  in  that  Capital.  Here  he  aaperinteDdvd  the  edua^ 
lion  of  numcroua  stiMlenls,  and  became  as  greet  in  bb  native  me- 
tropolis as  Wille  his  master  bed  bece  at  Paris.  Jacob  Schmutser*a 
free  yet  judicious  handling  aod  firm  outline  well  suited  him  foeaa 
Kngraver  of  Rubeftt,  whose  works  he  chiefly  selected.  The  brood 
effects  of  cbisineeuroafid  bold  tonmuieof  the  ftgiiree  characterising 
that  master  were  transferred  with  congenial  spirit  from  the  caa* 
vaas  of  Rubens  to  the  copper-plate  of  ^hroutser.  Had  he  chosen 
RafEMlIe,  whoee  noble  aatnpliciiy,  obeerves  M.  Bartech,  hia  miod 
was  not  formed  to  appreciate,  he  would  have  failed.  Another  rmi 
Dent  pnpd  of  Wille  is  Jahan  Oatthtrdi  Mnikr,  bom  a.o.  1747  at 
Berahausen,  in  the  Duchy  of  Wirtemburg.  Ihs  Duke  became  hie 
petroB,  and  sent  him  at  the  age  of  twentydhree  to  complete  hia 
atndiee  at  Paris,  where,  in  1776,  be  was  admttrd  a membw  of  the 
French  Academy.  Be  rctumed  aoea  after  to  Stutgmrd,  end  beeama 
Profvseor  of  Design  in  the  Ducal  Academy  there.  He  died  in  1814. 

BU  work#,  which  in  HUtory  aod  in  Portrait  are  equally  admirable, 
tvioee  eiccUmt  drawing  and  dietribution  of  ehioroecuro,  together 
with  the  neatest  esecutioa  and  mart  jodicioas  handling.  A full 
length  of  Louis  XVJ.of  FmDce,  after  Diipkesis^  U among  Ihe  most 
Cftnmaed  and  perfect  of  his  portraits.  To  this  list  of  n^em  bo- 
rinistf  in  Germany  we  may  aul^n  from  the  Amieitnfi  of  M. 

Bartsch  the  name  of  onotmT  |iupil  of  Wills.  .Mortien  tfnnw 
KJaaher,  bora  at  Aowaburg  in  1754.  He  hod  lesidsd  and  rtiMied 
b b 
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(40.)  The  DtrrcH  and  Flkiiish  maatera  in  aimple 
ChalcoffTaphy  next  claim  atid  desenc  attention.  Their 
perseverance  and  tlirir  success  in  this  peculiar  depart- 
ment of  the  Art  place  them  among  the  beat  exam- 
ples fijr  the  imitation  of  all  future  artists.  But,  pro- 
bably, no  period  will  ever  again  occur  so  prolific  in  able 
buriiiista  as  (ho  latter  half  of  the  XVlth  and  6rst 
half  of  the  XVlIih  Century.  Of  these  graphic  ge- 
nerations of  men,  the  Engravers  of  the  Low  Coantriea 
arc  unquestionably  among  the  ablest  and  iztosl  nume- 
rous. Leyden,  Amsterdam,  Brussels,  Utrecht,  and 
Antwerp,  hut  especially  the  labt-mentiooed  city,  poured 
forth  reams  of  copperplate,  and  from  the  hands  of 
beautiful  contributors.  From  Leyden  came  Lucos 
Jacobs,  the  father  of  Flemish  Art,  (Art  29.  and  PsisTtsa, 
p.  4S0.)  and  hngo  lempoTiA  /n<crroZ/o,  JoAn  Safnrtdam.* 
From  Amsterdam  and  llaerlem,  the  School  of  Henry 


•t  Rome  s cimmienble  lime  befuet  hia  riait  to  Puts,  where  ha 
became  a mrmbet  of  the  Aeademr,  and  rrrelved  (be  tiO*  uf  Rn> 
graver  to  the  Kia|(.  He  «aa  tiring  in  I9tVtat  Prteraburg.  Hit 
pnnl  after  Pulenbvrg,  t*  icoiter  tU  Hmrrifm,  and  aiMther  nf 
ibe  “ Saviour,'*  after  Sielta,  would  do  booour  (o  the  burin  of  WiUo 
himwfir, 

* Lurat  Jacobs,  the  contemporary  of  Durer  and  of  Mare  Anto- 
nin, n twtter  known  by  the  name  of  Lucai  van  Leytinx,  the  city 
in  whkh  h«  wae  bom.  a.  n.  1494.  Hi*  life,  like  ftaffiMlle‘%  wm 
tbori,  and  did  not  irsch  forty,  but  hko  that  of  Raffiwtlo  (who  was 
hi*  junuMT  by  alcx'eii  yean)  comjwicod  aootteh  ocru|«tMR  for  maoT 
lire*.  The  PruWrr  Grmceirr  record*  (to),  riii.  p.  S39.}  one  hundred 
and  *rveiUy-four  pieces  of  this  master,  three  of  them  etchings,  and 
two  othm  partly  ctehrd  and  partly  completed  with  tha  gmrar. 
Other  ctrhioi^  by  snm*  iaeoaaM  io  the  style  of  Luca*  are  turn* 
tiuDed-  All  ho*  works  are  from  designs  of  his  own,  maay  of  which 
are  scnptviral  subyacts,  rominencing  mih  a aerisa  of  six  from  tha 
creatiwo  to  the  mutder  of  AIioL  Fivo  olhcn  rapreseat  tho  Hiatory 
uf  Jxweph,  or«d  a sat  of  r«nirteaa  tha  History  and  Paaion  of  our 
Lord.  A repetitiao  of  tha  latter  subjed  in  a series  of  nisa 
prints  was  <)n>|^ed  for  painting  on  glass.  According  to  Vssari, 
Albeit  Dnrvf  was  so  mncti  struck  by  cna  af  Lwcu'a  works,  thst 
as  an  etfet  in  rotn(.wtition  with  it  ha  dswigoed  and  angravad  tha 
print  called  his  **  Horse  of  Death.’'  Durer  eaaaa  to  risit  bia  cam- 
pe*Uof  at  Leyden,  where,  io  token  of  their  nuitual  esteem  and  smitj, 
Ibry  psiotett  each  nihei  on  the  sama  caarasa.  Tho  aiccoaire  applU 
cation  of  Lucas  so  impaiivd  his  health,  that  for  tho  last  six  years 
of  life  be  scarcely  left  bio  bad.  and  his  mind,  which  in  bb  early  daya 
bad  been  gay  and  cheerful,  lort  all  it*  natural  laae,  and  waa 
haunted  by  mspirions  of  pobou.  Sa  that  this  decltning  period 
WM  a rarlunriuiiy  contrast  to  formal  gaurtv,  when  in  a handaoflM 
Tcmel  of  hie  nwn  he  maitc  a royaga  to  iba  Ketkerlandr,  and  foasted 
all  the  Flemish  painter*,  with  hu  friend  John  da  Mabase,  attired 
in  cluth  of  goid.  at  their  head,  on  four  magBiftceal  occasioas,  at 
hliddlebueg,  at  Ghent,  at  Uacklin.  and  ai  Antwerp,  expanding 
aiaty  florins  fur  each  rrpa^ 

r rom  tbe  burin  of  Johm  Rmtmrtdam,  bom  at  Laydoa,  abowt  a.  is. 
IS70,  a catalogue  is  giren  m the  l*t>mtre  Graomc  (sob  tti.  p.  819.) 
of  on#  hundred  and  tweiitr-threa  pieces,  of  which  aaly  twelve  am 
after  bi*  own  diwigns,  ann  the  mt  after  P.  Verooaso,  M.  A.  Can- 
vairgin.  Abr.  Blocmaert,  Lucas  van  Leyden,  Ac.  Ha  wm  a pupil 
of  lirniy  Guittius  hereafter  meotMwad. 

f thmry  GW/a  or  (Minitta  was  bovn  *.  D.  I &Sfl,  at  Bfdlbrccht  in 
tbe  Duchy  of  Julien.  On  hu  return  from  Italy,  where  he  studird 
and  angravtd  under  soma  of  the  beat  early  maalart,  ha  aettlvd  in 
tha  neightwiuhood  of  .Amstardan  at  Haarlem.  At  the  age  af  forty, 
two  ha  commenced  Paiating.  (PtniTTmi,  p.  4St.)  Hb  imm4j 
had  alre,idy  become  illustriaua  in  tha  parson  of  Httkeri,  tha  learned 
nalMiwary,  rnliticd  Paiuter  and  Hutucian  to  Philip  11.  of  Spain, 
and  no  locoosidcrablt  Kagrarer.  But  IJeniy.  though  not  e«pially 
profound,  was  an  aitist  of  nor*  gaoiui  than  Hutrsrt.  Hm  amiiv 
ikm  was  to  altain  tha  *‘iublima''  by  the  study  of  Michael  Angelo 
•ad  Raffaelle,  He  was.  howevet,  hotraytd,  liks  other  ioMtators  of 
Angelo,  into  tho  “ bomkaalHM,**  But  ha  eras  a perfect  maater  of 
aoalu^ : he  drew  the  eatrcniitia*  of  the  fignia  with  mapruachahlc 
pevnsiiio,  aud  hia  burin,  notwitbslaoding  tlm  afrvctatioe  wa  Nlluda 
to,  charms  vvery  eye  by  tha  lieauty  and  frewdotn  nf  it*  •‘sreutfon. 
U«  hs4l  Miflicicnt  cmnmaiid  of  tb*s  inktruiwcat  to  be  able,  by  tha 
labonr  of  a fvw  months  in  IS93  and  1&94,  to  cumplaCaMS  pierea  in 
such  paifcet  tuutalwn  «f  the  old  masters,  Durer,  Lucas  »»■  Ley- 


Gollxius,  came  the  Muller*^  the  IVierinxn^  tad  the  Chak*- 
ViuchfT$.\  From  Utrecht  the  Count  de  Goudt,  the  grsj>^> 


den,  Ac.  (Iwace  called  hU  sMsfrr.pivacr,)  that  h*  passed  hb  cotis-  The  Mul- 
terfrits  for  sohm  tins*  aa  originals,  and  enjoyed  orer  aflarwardt  a lers,  ^Vier> 
signal  tbuiDph  over  such  virtuusi  of  hu  tima  as  were  loud  iu  pro-  inaes,  and 
cUiuiing  the  untrersal  degeneracy  of  the  Art,  and  accused  him  and  VUechess. 
others  of  iotmducing  a dvw  slyW  of  Engraviog,  only  through  ina-  GoudU 
ability  to  match  the  old.  M.  Bartsch  rnumrrates  two  hundred  aud 
tweuly.Sv«  copprr*plates  cngraTed  by  Henry  Ckillzioa  frocn  hu  own 
dcaigna,  and  scTcnty*sefen  ffun  dmigui  oy  oihets.  Hi*  pupils 
Si»tnrt4mm  (for  whom  sea  Ust  Note)  aud  J/at/tam  sometimes 
armtilcd  him  so  ekuely  that  it  is  difllcult  to  assign  each  his  due. 

By  Annri  M^kam,  who  was  the  sDo-io-Uw  as  well  as  pupil  of 
Oultaios,  wa  have  on  record  three  hundred  and  fifteen  platrs.  Of 
these  aboot  two  hundred  and  forty  are  s)>ok«n  of  as  being  certainly 
his:  the  remainder  (among  which  are  four  d Cttm /br/r)  hare  been 
attributed  to  him,  or  had  been  engfSTcd  under  his  directions. 

{/Vrn/rc  Grurrur,  rot.  iu.  p.  193.)  .Another  Kholar  of  Henry 
Goltsius  was  Jakm  .4/«/fcr,  Ikwo  at  Amsterdam  about  a.  za  1570,  to 
whom  are  asaignad  rightyweren  ysecea  (A»d.  p 8C6.)  Ho  had 
the  art  of  ceonumiting  tbi  stroke*  of  hb  graver  so  as  seldom  to  excred 
two  cininKS  of  hues.  On  e»t  flMnf,  says  M.  L’Krit^uf,  dr  r«r  avre 
ifmrtU  sdressr  if  Mtyt  mwt  mfaie  laU/e  d for  ti^ir  <ie  prfmttrr  on  de 
trconde,  ptmr  rmJrf  wrr  ran^rc.  U fait  /rfi-rarreintr  wwye 

dtunf  rreiiirmp  tei/fr,  H ce  y we  n’ett  Jnwtsu  yvr  dans  tme  parfia 
dt  prn  d'rfmdirr  tt  fm'tJ  a row/s  Mcrr/(^.  ^frer  cede  mranta  tromo 
mte  cm  ma  tm  pml  rtprucker  m mtmmt/anie  dnnt  yfnrra/,  mi  wisi- 

f/tmite  dam$  fa  man^rre.  {Kneyehf^dit  AfeV/^ryse,  fkaui  Arta^ 
p.  370.)  lltrmim  MatUr,  a vunpoKd  retatian  of  this  artist,  was 
likewise  hb  feliow-stndetit,  pnrtuitag  more  of  the  lsl<ourvd  style  of 
that  period  of  Flemish  Art,  but  with  a tolerably  correct  outline.  He 
engraved  several  pUta*  at  .Antwerp  in  roojunction  with  Corneliue 
Curt  (Art.  37.)  for  Jerome  Cock,  and  also  m conjuuctian  with  lh« 

Gallcs,  the  Sa^lcn,  awl  cptbers,  several  subjects  from  the  Bibb  after 
John  Stradan,  Martin  de  Vos,  aud  other  mas'en.  Anoortg  the  dis- 
dpbs  of  GoUtnm  we  must  not  omit  Jbns^  de  Gk^yn,  (called  tbs 
elder,  to  distinguish  him  from  an  Kagrarsr  of  tbs  same  name,)  bom 
at  Antwerp  in  15C5.  Ub  prints,  which  show  great  command  of  tbe 
graver,  arc  in  high  esteem. 

Amstcrdani  gave  birth  to  three  brothers  of  tha  fareily  of  ffifrix 
a fFicriiu-.  all  of  them  desagacra  and  Engravers.  Jokm,  thr  eidcst, 
bom  in  I35t),  must  hare  formed  bb  style  upon  that  of  Albert  Durer, 
whose  works  b«  studied  and  followed  with  the  servile  minuteness 
of  the  WMst  implicit  cwpyuL  He  engravad  also  from  fui  own  de- 
signs, which  betray  poverty  of  inventioo.  But  hb  prints  are  much 
fought  by  Iba  oirioas : bis  cxrcutioa  is  neat  sod  finished ; and  bi* 
drawing  generally  corect.  Jervm^,  (h*  ivrst  bso'.hcT,  tx'm  a.  d. 

1552,  was  prebatay  ilia  papd  of  John,  whose  prints  would  not  ha 
knawB  fhm  Jereme's  but  for  the  Eograver's  mark.  The  ume 
naatnam,  the  same  qualotness,  the  sama  uttdev  isting  (brnulity,  will 
ba  teen  in  both.  The  youngest  beotber  Anthony,  bsru  about  two 
years  after  Jerome,  executrd  soma  small  plate*  in  the  style  of  hia 
f^uthera  , but  his  larger  produrlwos  show  greaU'T  frerdom  and  murw 
facility.  The  subjv^s  for  Krigraving  uDdrrtakrn  by  the  three 
Wierinxe*,  who  frequently  wovki^  m cunjunctionj  are  in  the  de^iart- 
manls  both  of  Portrait  and  of  IliKto^. 

Cfnekma  i^taoekn- no»  bom  at  Haerlem  ahrut  1610.  Ilia  in- 
atroctor  ta  Firgraring  wns  /Atcr  .Sve/avoM  of  the  same  birth-p^aca, 
bora  ^lout  the  year  1590,  a Dutch  pwiairr,  and  pwpsl  of  Ruben*. 

Visschev,  however,  rejecte^l  tha  style  of  his  master  Soutmao.  and 
adopted  ana  for  himself,  in  which  be  baesma  unrivalled.  Uesnlaa 
tasteful  and  eooect  drawing,  hi*  works,  enwcially  thoM  from  hia 
•wa  designs,  are  replete  with  originality  and  inveuttva  c«eiu*-  In 
bis  plates,  mdred,  after  dwtgns  of  the  Itolbn  and  Flemish  matter*, 
and  IB  iwrtirular  after  Rubens,  he  is  confrisdly  interior  to  th« 
briUiaol  triumvirale,  consisting  of  Vonrtrrtnaii,  Bolcwrrt,  and  l*on- 
titw.  No  artwt,  wa  may  here  sAl.  has  ever  surpasaed  Vrewhar  in 
the  talent  of  harmanittag  the  nperatioos  of  tbe  graver  with  that  of 
the  point  to  which  he  iwcasimially  revurted.  His  younger  brvther 
Jam  or  Jaha,  who  flonrisbed  about  *.  D.  1150,  adopted  the  point 
iwore  freqiwntly.  He  aho  was  aa  admirable  artist,  though  without 
the  axtaairva  ^ent  of  Comebas,  and  somFtimt!*  without  accurate 
dalmratiun  of  the  figure.  Cnrntimt  ram  Dfirm  of  Antwerp,  sn  En- 
graver in  History  and  Portrait,  is  recnlioned  as  a disciple  of  Co^ 
natius  Vtstetwr.  Hut  a much  more  eminent  Dutch  aitist  of  the 
Bebool*  of  tha  VitBchan  was  AdroAowi  Bhmirkn^.  bom  at  Awitter- 
dam  la  1634.  Uw  lived  for  two  or  thraa  ywars  tn  Kagland.  His 
chief  works,  however,  are  not  from  thr  graver  only,  but  ore  ekbac 
rtchiogv  Of  in  mecsutinlo.  (Art.  61.) 

Hrsides  f'omdnM  Visscher.  there  was  another  scholar  of  Seut- 
man  aUa  among  the  abtest  burinists  of  that  day,  Bsroety,  Jonaa 
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EagraTiag.  family  of  T>t  Paw,  and  Comtlivs  Piofma«'^*  From 
BniueU  the  Sadtlert;\  and  from  Antwerp  (heir  scholars. 
BlocTnarrt,  From  Antwerp  also  esune  De  Gheyn^  a fellow-student 
aud  FwUy  School  of  Goluiin,  with  Saenredam,  already 

cf  DaPawa. 

TheQalltfi,  ' 

thaVoster-  Smvdtrkot/t  bom  at  ]>ydfB  4.  d.  1600.  H«  piinucd  the  style 
maa«,  tba  which  his  akastar  had  adopted,  but  with  a drbcaey  aod  finiah  peas- 
Bolfwarts,  liady  his  own.  Toi;ather  with  great  Matneas  he  combined  great 
Paul  Poor  Ibree  of  eoluor,  aod  to  repeat  the  cuiogium  of  Strutt,  he  harmoniicd 
tius  and  the  light  with  the  shadows  so  as  to  product  a fine  effirct  StniU 

other*-  compliuos,  however,  that  his  drawing  of  tha  figure  it  amnctuces 

faulty,  aod  M.  Bartscb,  that  hie  haadliog  ia  uot  always  clean,  but 
the  lattav  critic  disUaguishea  kuas  for  estnardiAary  warmth,  truth, 
aad  pa'vsr^  <*f  eipramioo. 

• The  family  of  Dt  Pam  haa  given  edebrity  to  Utrecht  Iheir 
native  ciry.  Cru^a  dt  Pam  tha  elder,  horn  there  about  a.  &.  1&60, 
is  said  to  have  leamad  Kngravtog  from  Dvk  (Theodore)  e«a  C«mt> 
ktri  of  Anatardam,  tba  laatractor  of  Henry  GoUxnis,  but  mora 
caWbratsd  as  a eoatrorenastiat  thaa  as  an  Kagraver.  IJke  Cuem- 
bert,  De  Pease  was  a man  of  letters,  but  waa  far  bryoiMl  him  both 
as  an  artikt  aod  as  a patron  of  Art.  He  pubhshed  at  his  own  ex- 
pense Holland’s  aod  in  his  latter  days  a Drawing-book 

of  his  own  for  the  advancement  of  students,  printed  ia  liajisn, 
French,  aad  Dutch,  at  Amsterdam,  ia  1643,  after  hie  return  from 
England.  This  Work,  entitled  De^a  Lttee  del  Dr^tn^rrt  * />»'. 
pMorr,  ie  prefaced  with  some  accuiiot  of  his  life  and  studies,  and 
noeatious  Ruheat,  Blomaod,  aad  other  dtstin.;uished  contempora- 
ries, as  his  frietkds  and  eacouragrrv.  It  ctmiaint  the  exyevience  of 
more  thau  seventy  years  (siaaed  from  eailimt  youih  in  aaeidiiouo 
Cultiratioa  of  the  Art  { treats  of  (ieometry  and  Per«pr^k-e  ] of  the 
peuportiuas  of  the  human  figure;  of  stud)ingby  lamplight;  of  ad- 

iustini;  the  lay  figure  for  draperiee  ; aod  of  comparolive  anatomy 
bi  drawing  <]ua(!nip«<h,  birds,  anti  fuhea.  Tliv  prints  of  this  artist, 
which  are  very  numerous,  poasrsi  clear,  neat,  and  original  csecution, 
and  his  drawing  is  correct,  bol  •ometimes  formal,  and  sornrtiznee 
tending  to  the  Dulky  forms  of  Rubens.  His  poitrairs  have  great 
merit,  sod,  togetI»er  with  Ibuee  by  fail  three  wns,  Crrspia,  IWUtamy 
and  &«i<iie,  as  well  as  by  fail  daughter  Mt^dtJrn,  arc  mtirreafiag  to 
us  not  only  as  works  of  Art,  but  in  thrir  connrtiiun  with  an  im- 
portant era  in  European,  and  particularly  Rnglisb  History.  Wil- 
liam, bom  at  Utnxht  about  Ib'Xl,  and  Siraou,  the  youngest  eon, 
were  the  must  remarkable  of  the  four.  Hagdaleu  do  Passe  en- 
gravnl  afler  ElsfacixDer,  in  imilalkm  of  (but  in  a style  inferiur  to) 
Count  Goudt. 

This  distinguished  gentlemsn  and  artist  of  Utracht,  aad  of  a 
Bolde  family  cm  JJettra  Couai  dt  (jMtdl,  was  bom  in  ISbli. 

He  went  twrly  to  Rwinv  lu  st'idy  1o  t1*a  Ae^einy^obt-Te  be  be- 
came the  a<sociatc  aud  friend  of  the  cth  briiled  T>ul  unlbrTuniite 
Painter  EUkeimttr,  by  whose  inatmetwru  he  ]»rufited,  and  whoae 
picluna  he  Ufacrally  purchased.  He  ifatu  enjoyed  the  twofold  gra- 
tification of  Trlicviag  his  precr]>tor  from  indigence,  and  of  obtaining 
those  origiirals  aAer  which  he  employed  his  burin,  and  has  %o  hap- 
pily imitateil  the  delicacy  and  pt^uliar  fii^isb  of  hU  industrious 
and  ingenious  master,  she  style  uf  Ooudt  was  qmle  his  owSf 
but  was  perhaps  the  best  poniule  for  expressing  the  remarkable 
chiaroecuro  of  Elshcimer.  It  was  not  by  the  usual  mode  of  deep- 
ening sdtl  strcugllieaing  the  stiolua,  but  by  drlicately  rrouui^ 
and  lacroesing  Uicm  ia  the  shadows  that  he  aceempUshed  his 
purpose. 

Another  native  of  Utiweht  was  Came/iia  BUemaert,  bom  there  in 
1631,  who  died  at  Rome  in  1660.  He  belonged  to  a fiuuily  of 
aitists.  .f  6raAesi.  his  fathrr,  a painter  of  eminence  as  s colourist, 
and  whoM  pnnts  in  cfaiaruicuro,  by  the  joint  use  of  wood  blocks 
and  eopper-platcs,  (last  Note  to  Art,  12.)  we  shall  have  occosaon  to 
anaolioo,  liad  fbor  sona  all  of  tbeen  En^avera.  But  Camelau,  tha 
jouagrst,  was  the  only  diatluguiabed  buriiiiat  aBxmg  Ihem.  The 
aoAoese  uf  his  tramitioas  from  light  to  ahadow,  together  with  the 
truth  aod  brauly  of  hia  aerial  perspective,  by  whuh  be  suited  hii 
tints  to  delicate  gradation  aod  infinile  vaiivly  to  the  diA-rent  di^ 
tancee  of  any  required  rcpTesenlaiion,  have  never  bem  exeswded. 
HefoM  hia  time  harmaay  was  often  diacwganled;  Lights  were  lefliodLs- 
ctiminslely  clear ; aad  is  general  a patched  aod  spotty  eilect  was 
the  naluml  cimsewueaca.  But  Bluemacrt  reformed  ueee  tcvorii 
and  may  be  regarded  as  the  CounJer  of  that  style  which  was  aftes- 
vords  to  distinguiah  the  ifreatmaaterecir  the  Fmoch  School,  AudroBf 
Baodet,  I^eaxt.  and  PoiUy.  IL  Bartach  eumplauie  of  Btoasaaect 
that  a gentcal  wesknoas  of  efiad  axisla  in  his  Eagtaviags,  ftwm  tha 
abeniee  of  peworhil  shadows,  a deificiescy  which  ia  muet  wbeewaUa 
ia  his  draperiee,  aad  which  arisee  from  a aonseiMm  in  the  dicaction  of 
his  hatchings  throughout  the  work.  He  eaya  of  hi^  however,  that 
although  hia  burin  is  gencmlly  sooMwhat  cold,  yet  io  working  after 


named;  and  from  Aalwerp  the  GalUs,  the  VotUrmans^ 
the  BoUwertt^  togetlter  wiih  Paul  Ponliua,  and  a host  of 
popils.t 
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aay  able  colourist,  he  was  qmte  competent  to  produce  sufficient 
warmth  of  ctfect,  such  os  w«  see  exemplified  in  the  most  celebrated 
of  his  plates,  "The  Raising  of  Tabitlia, ' after  (ruercino.  Among  the 
p^ils,  fullowers,  and  associates  in  Art  of  ('ornelius  Bloemaen  were 
Th—rfnrr  Maikam,  son  of  3amci  mentioiMd  m our  last  Note,  Afi- 
rAacf  Naiaiit,  Btymier  dt  PertytL,  aud  others.  These  engrail  In- 
gether  at  K^me  the  Statues  of  the  Giu^miaoi  Gallery*.  A Flemish 
pupil  of  Blormaert,  and  also  of  Sfikerre.  (for  whom  vee  the  French 
School;  Art  41.)  was  Peter  C/«ati,  burn  at  Antwerp  in  Itr06.  On 
bis  return  to  settle  in  hia  nalive  erty  he  engraved  truiny  subjects  in 
the  style  of  (hut  unequal  to}  Fontius.  Uia  example  was  followed 
by  MAerl  hU  ne;th«w. 

f The  progcBitor  of  this  family  was  an  omsmental  workman  at 
BruseeU,  wlio  engraved  steel  aod  iron  to  be  arterwurHs  inlaid  arith 
guld  or  Silver.  His  sons,  J^dka  end  ILtphaei Si*dtler,  boro  at  Brue- 
aels  in  l!iM)  and  155b,  were  brought  up  to  ihmr  father’s  busiaem, 
aad  their  mechanical  cvliKstkio  may  account  for  the  numerous 
pistes  which  tbeir  facility  of  hoodirng  enabled  them  to  execute  i 
although  John,  the  elder  sun.  was  nearly  twenty  years  of  age 
beforr  he  cumroenced  Engraving  no  copper.  The  sttccess  of  John 
induced  Raphael  to  become  his  pupil,  a^  the  two  beother*  travel- 
led Ihrwigh  Germany  together  tot  improvement,  and  to  Venice, 
where  they  settled,  and  where  they  died.  Their  drawing  of  the 
human  figure  IB  geomlly  correct,  ami  the  exiremilies  arecaiw- 
fully  marked.  The  expnssioo  of  John's  beads  has  been  much 
admired. 

It  it  EfiJim  Sadeter,  however,  a nephew  of  the  fiwcgoug,  born 
at  Aatwerp  in  1&70,  that  racks  among  the  beet  of  Flemish  bimoieta. 
After  being  well  grounded  in  the  principlrs  of  Design,  he  acquired, 
with  the  ns»i«tanc«  of  his  above-named  rvlativee,  such  command 
of  the  graver  as  even  to  sur]wss  hit  inttructon.  Hit  execution  is 
vwBoark^  to  be  as  destceoua  aod  happy  ia  works  requiring  tha 
wtmowt  oeatness  and  delicacy  as  ia  tdhen  that  demand  ttrength 
and  bvldnof*  Portrait,  Landteape,  and  History  exercised  olternaiely 
the  powers  of  this  gifted  and  lavxhAUVtible  artist.  Some  plates 
are  from  hit  own  dinigns,  which  are  highly  valued,  rwpccially  his 
portrait*.  Tha  Emperor  Rodolph  1 1 . invite  him  to  Prague,  where 
M tveeived  the  substantui  bunour  of  a pension,  and  eojoyed  the 
favour  of  tbetwoeuccvedhig  monarclia,  Matthias  and  Ferdinand  11., 
and  where  be  died  ia  1629,  Peter  Furmimt,  resident  at  Antwerp, 
a contemporary  of  the  Oalles  and  Sadden,  and  who  furnished  them 
with  srve^  dasigns,  may  here  be  noticed. 

I I'ktUp  O'o//r,  riative  of  Hoevlera,  born  a.  D.  1&37,  settled  al  An(- 
wetp,  and  with  his  sons  Tktadart  and  Corattmt  became  emineat  in 
Rwgiwviog ; but  particularly  Comcbui.  The  latter  greatly  surpassed 
hiB  lathet  and  hrotkev,  oAcl  had  sequixed  at  Rome,  where  be  resided 
aeveral  years,  admirable  cuirvctness  of  deaim.  united  to  freedom 
aod  faciiity  of  execution.  At  Antwerp  ba  finally  settled  and  car- 
ried on  tliu  busluesi  of  a prinlseUer.  Ilis  son,  called  Caraefiaa  tke 
yewiycr,  burn  a.  D.  1600,  docs  not  S|ipear  to  hsvehadtbc  adiantaga 
of  studying  in  Holy,  which  may  account  for  aa  inferior  degree 
of  correctness  in  his  drawing  to  that  uf  hia  father  and  uncle. 
His  portraits,  chiefiy  from  Vandyke,  aiw  among  tba  beat  of  hia 
works. 

Z.«coi  J Vrs/enwaww,  bom  at  Antwerp  a.  d.  1 580,  studied  painting 
In  Urn  great  School  of  Rubens,  by  wKiHe  advice  he  exchanged  tha 
palette  Cur  the  graving  tool.  Among  tbe  several  able  artiati  wha 
prufitcd  by  the  aMistance  of  that  jisticiLAis  prvccpt<ir,  no  Engraver 
was  more  successful  than  Vontermann.  A print  io  hit  handt  ba- 
eame  a picture,  for  he  was  more  atteolive  to  geoaral  vfl«ct  and 
inUdligimt  discriminatioa  uf  objects  thaa  to  neatness  and  regularity 
of  executiuu.  At  the  same  bme  be  guided  hit  burin  with  t^  hafK 
pies!  (ociiity  ; his  outbors  are  perfr^  hit  h«wdi  full  of  cx|wvsaio«i ; 
and  Ids  gr.ipluc  transcripls  of  Rubens  are  faithful,  spirited,  and 
worthy  of  hit  master.  He  was  called  the  eldtr  Vurstetmano,  to 
disltugutsh  him  from  another  Lmeaa,  his  luo,  who,  with  ail  tha 
benefit  of  paternal  iustnictioa,  never  roes  a)>ore  meiUocrity. 

Two  brothers,  namod  Balnrert  or  BvAverd,  frum  the  place  of 
(heir  nativity  in  Frieslanid,  were  coolemporaiieB  of  the  dd«r  liueae, 
and  removed  to  settle  at  Antwerp  as  ;wintoeUers  ami  Bogravers.  ..^dom 
Baetim  « BaltuftrL,  b<«D  about  I&S9,  is  remarkable  for  tbe  finish 
aad  fullaets  of  colour  with  which  he  engraved  from  Rubena. 
SokeUim  a Baiamtrt,  however,  the  other  brother,  (about  six  yeaie 
youngvr,)  was  decidedly  superior.  He  was  the  iistimate  frieM  ef 
KulieiM,  who  not  uoCicqueetly  rctowchrd  his  proob,  in  the  progveea 
of  an  Rmpmvi^,  with  chalk  or  with  pen^ 

/W /iswttMS,  or  dm  Pamt,  another  artist  who  engreved  ondM  the 
aoperioteoding  eye  of  Rubens,  was  bora  at  Antwerp  about  a. » 
h L 8 
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Bs^riag.  Comeliut  Vermntlen^  is  placed  by  M.  Barlach, 

iung,  vol.  i.  p.  187.)  perhaps  from  tire  circumslance 
C.  Venxwu-  of  his  having  worked  for  French  booksellers,  or  of  having 
lea.  lived  some  time  in  Fmnce,  among  the  French  £n* 

gravers  ; but  he  resided  prit»cipa1(y  in  his  native  city 
Antwerp,  where  he  died  a.  d.  1702,  at  the  age  of  fifly- 
eight.  His  portraits  arc  much  admired,  and  some  of 
them  engraved  for  Isaac  Larrey’s  Jiuiory  of  England, 
4to.  1697,  have  given  its  chief  value  to  that  book;  but 
in  historical  compositions,  from  his  defective  drawingof 
tlic  figure,  he  was  not  successful.  M.  Bartsch  concludes 
his  list  of  modem  burinists  of  Holland  {Ibid.  vol.  i. 
Jacob  Bou-  p.  182  ) with  the  name  of  Jacob,  son  of  Arnold  IIou- 
braaea,  broken,  a Pointer  and  Biographer  of  Dutch  artists. 

Jacob  was  born  at  Dort  a.  u.  169H,  and  died  there  in 
178U.  His  instnictor  in  the  Chalcographtc  Art  is  not 
known ; but  he  probably  was  most  indebted  to  his  own 
genius.  He  esHiently  Ktudied  Edeliiick  and  Duvet  and 
the  French  School.  (Art.  41.)  He  is  considered  not 
inferior  in  delicacy  to  Duvet,  and  sometimes  exceeds 
him  in  boldness  of  handling  ami  strength  of  colour. 
The  gli'ssinesa  and  lightness  with  which  in  his  portraits 
he  represents  the  human  hair  are  inimitable;  and  by 
intrcKlucing  rough  lines  among  his  draperies  and  acces* 
sories  in  hold  contrast  with  the  tUiUcate  tints  of  his  car* 
nations,  *' he  producca,”  says  M.  Bartsch,  ^a  most 
artist  like  effect  in  proof  of  which  we  are  referred  to 
the  "Four  Burgomasters  of  Amsterdam.*' after  J.  Wan- 
delaar.* 


The  reader  will  perceive  that  our  limits  imperatively 
oblige  us  to  pass  over  numerous  minor  artists,  since  we 
have  been  compelW  to  refer  him  for  a short  account 
of  even  the  highest  cIahs  to  our  Notes,  in  which  the  small- 
ness  of  the  type  enables  us  to  comprise  a few  remarks 
on  each  within  a smaller  portion  of  our  pa^es. 

Frmek  (41.)  In  Franc*,  the  early  period  of  this  Art  is  clouded, 
as  might  be  supposed,  with  uncertainty  and  barbarism. 

eWreyro-' 

fkf,  15M.  Ha  was  the  fiapU  of  Lucas  Vontermana  the  ebter,  W ite- 

riro4  bis  chief  impruri'cnvrot  ffwm  tbair  cofomoci  friend  arul  imtnic* 
tor.  His  hjuid,  tadeed,  seems  to  hare  obeyed  no  olHer  mind  tMit 
that  of  Rubens ; and  his  portraits,  after  Vandyke,  are  oo  teas  eatt* 
mable. 

In  the  above  triumvirate,  as  it  is  aomelimes  called,  of  the  Flemish 
School,  tbe  peesiUar  rxcelleivce  of  Puntiirs  has  brra  pronmnord  to 
consist  in  pictorial  force  and  gynvral  effict  t that  of  Schellius  a 
Boisvert  in  facility  and  rxnrasuon  : that  of  Voratvtmaen  in  deli* 
cscy  and  lariety.  So«ne  F ieoiish  failovers  and  pupils  of  Pontius 
nay  here  be  mentimied.  A'lrAo^i  Lewtten,  a hulorical  and 
portrait  Kogranr,  was  bom  at  Leuie  near  Toiimay  about  a. ».  16‘20. 
He  studied  at  Antwerp,  and  has  en|^ved  after  varioua  masters, 
bat  his  best  prints  arc  ailsr  Ruhens,  in  the  style  of  Paul  Pontius, 
whose  manner  he  sncecHfutly  fvllosred,  but  fallowed  of  course  at 
some  distance  behind  hii  master.  AiVAofar  RffAman,  born 
about  a.  D.  1620  at  Antwerp,  adhered  to  the  same  School  with  a 
neat  but  formal  and  sfiff  biirin,  and  in  gmetal  an  incorrect  outline. 
Oimrad  Ijtmrtrt  eveculed  in  the  aatne  style  as  bta  abore*naiDed 
brother  Nkcholiu,  but  not  to  tueceeefully,  several  plates  after  tbs 
Flwmibh  tnaatera.  A^errmdtr  fee/,  bora  1613  at  Antwerp,  is  sno- 
thsr  euppnsrd  papU  of  Pontius,  but  drew  incorrectly.  MmtlArm 
AwrrAcTU,  bom  about  a.  n.  1615  in  tbe  tame  ritr,  also  ifflitaleid 
Fontios,  but  not  tueeesarully.  Ha  was  much  emptoyed  by  print* 
sellers  in  copying  tbs  plates  of  eminent  Rngravers. 

• Tbe  Caiatofue  •/  mm  Ammleur,  to  wh»ch  vs  have  frei;neotly 
Kferred.  obeerves,  concerning  the  great  Work  of  Uoubraken.  entilled 
^trtrmtt  */  IRtutriomi  JHem,  that  the  amaments  which  surround 
the  portraits  veio  defined,  as  well  at  chiefty  engraved,  by  Grave* 
lot : and  adds  a belief  that  the  greater  part  of  the  pertraili.  as 
wall  as  their  acceasories,  were  ernt  hy  Knaptnn  to  Houlirakea  in  a 
very  forward  state,  the  work  of  Orarclot.  Thia  ta  tbe  caaa,  for 
loWanw,  with  the  beautiful  plats  of  Anne  Boleyn,  which  the 
wnter  (“the  Amateur'’)  hioHclf  posaeiies  in  diArrcnt  states.  The 
first,  though  scry  forward,  has  nooa  of  tbe  work  of  Houbraken.  j 


We  have  already  noticed  the  earliest  attempts  in  that  Chaleo. 
Counlry  at  Xylography,  which  probably  were  made  grapby. 
by  German  emigrants  or  settlers,  (Art,  29.  and  Note 
(W.)  at  the  end  of  Enoravino.)  The  same  maybe 
said  of  early  prints  in  France  from  metal  and  copper* 
plate,  some  of  which,  such  a.s  the  plates  for  a book  pub* 
lished  at  Lyons,  k.  d.  148R,  An  Emigraiion  beyond  Sea 
to  (he  Hoty  Land,  (compiled  from  the  Itinerary  of  Ber- 
nard de  Breydenbach,)  are  copied  on  meUi  from  the 
wood-cuts  of  the  original  Work.  Hie  original  had  ap- 
peared some  years  before  at  Ments.* 

The  first  Frenchman  whom  we  can  positively  name  in  Daret,  tbs 
the  French  School  of  Chalcography  is  Ifean  Duret,  called  Master  of 
the  3Ia»t(r  of  the  Unicorn,  not  from  the  cipher  he  used, 
hut  from  his  frequent  introduction  of  a unicorn  into  his 
designs.  He  was  a goldsmith,  horn  a.  o.  1485  at  Laii* 
gres,  who  continued  to  exercise  his  graver,  as  appears 
from  his  dates,  till  he  attained  the  age  of  seventy-nine. 

H is  style,  however,  did  not  require  (according  to  M. 

Barisch,  who  describes  furty-five  pieces)  a stronger  eye- 
sight than  was  compatible  w ilh  that  advanced  term  of  life. 

Our  next  names,  with  which  we  proceed  to  fill  up  the  H*  Laulne, 
foltowing  century,  are  Etienne  de  Laulne,  Noei  Gamier, 

Solomon  Bcrncrd,  Eoeiriol,  Boj'rm,  and  Philippe  Tho~  Voviriot*^  * 
matiin.f  Tlie  la%t  of  these  was  the  instructor  at  Rome  Boivio,  ar.4 
of  Jaqties  Cailot,  whose  judicious  combination  of  the  P,  Thomas* 
point  with  the  graver  we  shall  hereafter  notice. 

Leonard  Gaultitr,  or  Gaiter,  who  fiourished  abo  nt  L Gaultiet 
A.  D.  1610.  imitated  Crispin  de  Passe  and  the  Wierinxes. 

(Art.  40.)  His  designs  were  chiefly  his  own,  but  he 
•onielimes  engraved  after  Rafbelie  and  others.  His 
burin  has  the  fault  of  stiffness,  but  the  precision  and  the 
neatness  are  not  less  reinarkublc  than  the  surprising 
numlNTofltis  works,  amoiinling  in  the  collection  of  the 
Abb^deMarollesto  upwards ufetght hundred.  The  name 
of  Avdran  is  alto  famous  in  the  annals  of  French  Chal*  CUudesnO 
engraphy.  We  do  not  here  mean  to  include  Girartl,  C’harirs 
who  claims  a place  hereafter  as  uniting  (he  point  with  Audran. 


* The  '['taici  Duly  itiflirr  front  their  voodeo  original  in  being 
awn  incorrectly  drawn,  sad  in  the  edditmi  of  tome  veneli  aud 
to  the  rrtpeetive  virwt  of  Oriental  ports  sad  cities  deteribed. 
The  eiccutinn  it  neat  but  barbarously  elifi' and  hard. 

f Je  Lamtn*  was  bom  at  Orieant  in  15.0,  and  died  ta 

1595  At  Stratburg,  where  he  n tnppoMd  to  have  learned  the  Art, 
but  from  what  inttrurtor  is  not  known.  His  plates,  atnounlmg  to 
thrM  hundred  and  ninety,  are  chtrfiy  from  his  own  designe.  Some 
are  very  excellent  cinHes  from  Mare  Aatonw.  His  designs  are  often 
v«U  irnagined.  but  his  draviog  of  tbe  figure  is  defective,  and  hie 
chiafoecuro,  like  that  of  his  eratenipnrariw,  almost  nothing.  Abe 
•r  Abe/  Gmmirr,  already  ooticed  sa  an  Regrmver  on  srood,  (Art.  1/9.) 
waa  bom  abnnt  15S0.  He  has  been  calM,  without  any  sutbority, 
tha  first  introduerr  of  the  butio  into  France.  Ha  waa  probably  a 
gotdamith,  and  has  engraved  in  the  rudest  style  powblc  forty-eight 
platea,  repreeenting^i,  Sciences,  and  Trade* ; toMthcewith  some 
grotesque  ornamenls,  and  an  alphabet  of  capital  Tetters,  eleven  of 
which  we  find  accurately  describe  in  ilie  Crntmtoyme  of  an  Amateur. 
SoAhwo*  Brmorel,  called  It  fctit  Bernard,  from  the  small  sise  of  hie 
works,  was  a aattve  of  Lyons,  sod  cootemporaiy  with  tha  preceding 
artist.  He  was  a pupil  of  Jeaa  CoiMia,  a lalber  of  the  French 
School,  (see  Patirrina,  p 490.)  aod  be  transferred  both  to  wood 
and  to  copper  many  tasteful  dUigosi,  which  show  much  imptov*- 
menl  in  tire  Art. 

Pierre  Paeirial,  or  Waeiriat,  was  another  goUsmitfa,  bom  in  1 52S, 
whom  we  have  also  named  aoKmg  our  Xylographm.  (Art.  20, 
p.  791.)  His  works  on  copper  are  not  dircreditabls  for  thst  period. 
Tire  coppcr-plales  of  his  eontaiaperary,  Beni  Bwvui,  who  likcview 
divided  his  time  between  wood  and  metal,  have  been  remarked  to 
beer  some  sroell  reeemblance  in  their  style  to  Conelius  Cort,  (Art. 
36.)  of  whom  Phdip^  Theesassm,  bom  et  Trojrse  in  Champagoo^ 
a.  o.  1536,  was  a diaeiple,  and  engraved  at  least  two  hundred  ]daiee. 
The  style  of  Thotnasain  ti  pronounced  by  Strutt  to  be  dear  tatl 
fins,  but  stiff  sad  maaaet*^  and  with  a total  abeeace  of  eSret 
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SngreTtag.  (he  burin,  but  we  must  notice  Claudt  bis  ftUier.  and 
Charles  his  unc!c,  from  each  of  whom  he  received 
instruction,  and  hHo,  as  burini&U,*  emulated  the  style  of 
Cornelius  Bloemaerl.  (Art.  40.)  P/erre  Lowi6ar^,  the 
Dst'mU,  M.  and  Michel  Lasne  are  of  itiis  period.t  Jacques 

Lwnr,  Biid  DlondcaUf  of  later  date,  engraved,  in  conjunction  witli 
JJtigoOeau  Bloeinaert,  Spierre,  Clouet,  &c.,  a series  of  plates  from 
the  Pictures  by  Pietro  da  Cortona  in  the  Palazzo  Pitti 
al  Florence.  The  Prints  of  Blondeau  are  cold  and  ul- 
very,  and  without  much  efTvet.  His  drawing  loo  was 
Dtlallaye.  defective,  Charles  de  la  Haye,  who  assisted  in  the  same 
Work,  was  a better  draughtsman  but  a worse  burinist. 

The  WlUh  Century  was  prolific  in  French burinists 
Family  of  of  the  highest  class.  Mellon  and  the  family  of  De 
Foiliy,  PoUly\  were  followed,  the  former  by  Prewne, 


* Chttrlet  Awtran,  bora  at  Parts  in  1&94,  was  th«  youogvr 
and  rooro  eminent  uf  tbe  brothers.  He  studied  at  R«rme,  and 
seems  to  bsrs  been  inclined  to  sdop^  the  manner  of  Lucas 
Kilian  and  the  SacWlers.  (Art.  39.  4D.)  Hi*  At>b4  MnroUea,  who 
gires  him  high  praise,  ascribes  to  him  one  hondred  ami  thirty 
pt««Cf.  He  lived  to  the  age  of  eighty,  and  saw  the  fame  of  his  two 
nephews  sod  pupils  Oermaia  and  Gerard  amre  at  full  maturity. 

An  early  atiiit,  wboat  aame  is  unkoown.  remarkable  for  delicate 
and  eUbonlo  finishing,  aud  called  frosn  his  monogram  it  mmlirt 
d fecrivnte,  or  the  .4m*/rr  •/  the  CVitd,  may  here  be  noticed.  Tbs 
Prinirt  Orwrur  <’eol.  vii.  p.  5.7.)  recardi  four  ami  twenty  pieces 
from  his  graerr.  e^iefly  sacred  subjects.  7Tlei**oj  <fr  Lev,  bom  at 
Parts  about  1&70,  may  be  also  quoted  for  ncstnese  of  esanrtion. 

f Pterre  Lcmhmrd  or  Lawihart  was  born  at  Paris  about  a.  ix.  1 6 1 2. 
From  whom  he  learned  to  engrsre  U not  known,  btit  he  was  a 
scholar  of  Simon  Voiiet.  rPAtirTixo,  p.  490.)  The  lines  of  his 
geaeer  are  oeut  but  laboured  and  hit  style  ia  without  much  taste. 
**  His  dark  shadowfl,”  in  the  words  of  fitnitt,  ^ want  furce  and 
boldoeaa,  and  hia  lights  are  too  evenly  coeerod,  which  givee  a fiat* 
iseii  to  his  figures  and  preeents  their  being  reliered  from  tho  beck* 
ground  with  any  striking  eflecL’’  This  faoU  petradrs  even  his 
twelve  celebrated  half  length  portraits  called  the  Counlesaea  of 
Vandyke,**  which  he  engraved  ui  England,  having  repaired  to  this 
Country  shortly  after  the  Restoration,  where  his  cbiri  employment 
Was  for  the  bookselleri.  For  this  reason  somo  hare  placod  him 
90Kmg  English  Engraven. 

The  two  brothers,  named  Dttttd,  with  the  Christisn  names  of 
C%mrfn  and  MbMoj^wwow^dn^Hi^  wars  bom  at  Paris  about  A.  D. 
1606,  Both  pursued  Iho  same  style,  a slyte  tbnB*a  s^ow  mrfst 
rone  prseeding  mmleUj  but  Charles,  whose  wurks  are  in  imich 
estimation,  was  tbo  better  Engraver.  Ills  outline  of  the  figure  is 
in  a great  degreo  correct,  but  no  overchorges  it  by  tnarkiog  his 
muscles  too  powerfully.  **  His  lights,*'  says  Strutt,  " are  scmlteml 
and  too  equidly  powerful,  like  those  of  his  contemporary  artistt,'* 
aad  bis  work  is  rsndered  diaagreeablo  by  **  crossing  his  socond 
strokes  tuo  squarely  upon  the  fi^** 

MieM  Lem  wm  a deEterous  Paritiaa  follower  of  Bloemaert 
(Art.  40.)  and  ViUameaa.  (Ail  37.)  Eiievm  Batuiety  hia  con« 
temporary  of  Blow,  quitted  the  manner  of  Bloemaert,  and  became 
eminent  finr  uniting  the  point  with  tbe  bvrio  in  tbe  style  of  J.  B, 
Potlly.  (Art  56.) 

f CVoudc  Mefhn  was  bom  at  Abbeville  in  1601,  and  died  1638, 
al  Paris,  where  be  rseeived  his  first  instraetlon.  He  visited  Rome 
at  the  age  of  only  sudeen,  and  meeting  with  his  Countryman, 
Simon  Voue4,  (PAurrmo,  p.  490.)  he  studied  Painting  uiulcr  that 
master,  but  quitted  Painting  for  Engraving,  to  which,  foe  lha 
remainidar  of  a long  life,  he  applied  himself;  working  diiefiy  from 
his  own  designs.  Hii  plaice,  engraved  at  Rome,  are  numerous 
and  much  vahied : particularly  thoas  after  **  basts  and  statuea  in  tha 
GiuBtinUiii  GaUery;**  a portrait  of  lha  **  Marquis  Qrostiniam  ;**  and 
another  of  “ Pope  Urban  VIIL”  He  is  said  by  Florenl  le  Comto  to 
hare  declined  an  invilaUon  from  Charlea  11.  to  visit  England : pce« 
ftrring  to  remarn  in  hia  own  Ceantry,  and  under  tbe  patronage  of 
hh  own  King,  who  assigned  him  apartmsnta  in  tbe  Loarm,  whera 
he  died  tuitvei^ly  boaouved  and  beloved  at  tho  age  of  eighty-aeven. 
Ilia  Prinlt,  engraved  al  Rome^  are  ezecuted  ia  the  nsnsl  manner, 
but  he  aRerwaras  adopted  the  aoreity  (hr  which  his  name  has  been 
Mtorloim,  of  repreeeating  otjeeta  by  fiagle  raagea  of  lines,  instead 
of  noiaing  tha  stroksa.  His  shadosrs  are  espressed  by  ths  ssina 
strokes  binng  mads  stroirger  and  brooght  nearer  to  each  other. 
Tho  effect  nrodticcd  by  tfaia  method  of  luigrsvtng  ia  soft  and  clear. 
In  siogW  Bguns  aAd  maU  sabjaeta  ba  ioecaadadTtry  happUyt 


Thibovst,  Ac.,  and  the  laller  by  Pilau  of  Antwerp,  Chaleo> 
Chateau,  NcMin,  ScoUn,  Rouilfely  Spierre,  and  acveral  graphy*. 
others.*  »» 


but  in  Urga  compositiona  where  great  de^ith  of  shallow  is  required 
he  has  failed  in  pruportkiD  to  the  furce  uf  colour  wanlcrl. 

His  **  Face  of  Chnst,”  or  **  SwUrium  of  St.Vrrooica,'*  is  rsccuUd 
calirrly  by  a tiogle  vpiral  line,  begun  at  the  extremity  of  IIm  noao 
sod  continued  over  tho  wbule  fAc«  and  lackground  without  a 
single  brrek.  The  subject  is  an  old  Romish  legend,  that  a hand* 
kerchwf  was  presenfed  to  the  Saviour  on  his  way  to  Calvary  by  Iba 
Saint  Veronica,  whicli,  after  haring  wiped  his  taev,  lie  rvtumi^  to 
her  with  a rc|ircaentatioD  of  hia  countenance  miracMiouvIy  im|iremed 
upon  it.  It  U difficult  to  oay  which  of  the  two  tb'ngs  is  the  morv 
wbimtical : the  legendary  subject,  or  Mellan’s  grs|'hic  traatment  of 
it.  We  cannot  help  awocisliog  this  jwrformance  with  those 
wewders  «/  0rt  in  which  a fruDiisptece  engraved  hy  John  Stun  of 
London  rrperaents  the  head  of  Grorge  I , comp<n«d  of  Hues  wrilleo 
so  small  that  the  reader  uses  a microsenpe  and  fitiiit  them  to 
contain  the  Lord's  Prayer,  the  (Hmnnandmeiits,  the  Prayers  fur  the 
King  and  Royal  family,  oiul  the  twenty*firs(  I^mIoiI  Or,  logo  front 
follies  of  the  eye,  to  those  of  the  ear,  our  thoughts  wander  mesali* 
bly  to  a dcoervedly  celebrated  Violinist  and  Musician  of  our 
times,  who  sometimes  catches  at  ignorant  applause  by  tucks,  lucia* 
thr*  enough  certainly,  but  unworthy  of  his  taste  and  skill.  Mellan 
ia  the  Paganini  of  Kagrnvers.  (fiee  Note  (li.)  at  tbe  end  of  Bk* 
anAViKQ.)  According  to  Le  Comte  the  wurka  of  Mellon  amount  to 
three  hundred  and  furty-two  pieces. 

Mellon  left  no  son  tu  inherit  his  eccentricities  or  hit  ability ; but 
from  .\bbeville,  his  native  town,  bto««  the  family  of  Oe  Poiify,  of 
which  two  bruthers,  frim^iHt  and  iViro/as,  were  excellent  bnrmut*. 
From  ihvir  father,  a goldsmith,  th^  eativ  acqtured  the  mechanical 
facility  fur  which  tlis  Art  in  the  XVI  II^  Century  ia  so  much  in* 
debtea  to  that  occupation.  Franfois,  tbe  rtder  brother,  ia  one  of 
the  most  diilful  handters  of  the  grarer  that  Francs  has  ever  pro* 
ducrrl.  fioldncsB,  firmness,  clearness,  IwiUtoncy,  and  accurats 
Brushing  chsracteriae  hia  prints,  which  amount,  according  to  M. 
Bartach’s  to  £nymvrNy,  (^AmJeitwg,  tfe.  vol.  t.  p.  184.)  to  two 
hundred  and  twenty.nx.  But  he  is  roonotonous,  and  betraye  a psaey 
liar  coldness  and  hfelessnrss,  which,  indeed,  belonged  to  Pterre 
Durely  tbe  mailer  under  whom,  for  three  wars,  ho  studied,  and 
who  (though  a pupal  uf  Bloemaert)  is  mote  known  by  the  number 
of  hit  works  (two  buadrod  and  ninat^aix  Engravings)  than  by  tbeic 
roeiit. 

* A Rnowned  fidlover  of  Mellaa  was  Boher!  Aon/rwi/,  boro  at 
Rbetma  a.d.  1630,  who  disd  in  IC78  at  Paris,  and  whose  Wurks 
durmg  those  forty-sight  years  of  life  ammmt  to  at  least  two  hun- 
dred and  eighty  Plates,  (ths  number  lo  Uariette’s  coUsoion,)  ext* 
cuted  with  Maiost  unexampled  care  and  preciaaon,  and  by  an  artist 
whsaw  learned  edueaiioa  and  convertal  Iona)  taleata  drew  him  fie- 
quenlly  into  .Society,  bwth  among  lha  courtiera  of  tha  “ Grand 
lAHiiB,*^and  among  mrn  of  Letten  ami  Science,  h«  coatrmporarict. 
Louis  XIV.  teems  to  have  created  the  place  of  designer  «~1  Kn- 
graver  to  the  Cabinet  purposely  to  confer  on  Nanteuii  s yearly 
psimon  of  1000  livrvt.  The  progress  of  geoios  in  this  admirabla 
Wrinist  ia  traceable  throughout  his  Wovka  At  first,  like  MeUan, 
he  appears  to  have  worked  with  single  coiiraea  of  linm : a proecee 
exemplified  in  hit  portrait  of  **  Lotus  BeaacUn,  Counsellor  of 
State.'*  To  repment  flesh  in  his  portrait  of  **  Christina,  Queen  of 
Sweden,*’  1654,  |m>  used  stippling  only : while  fur  that  of  “Edward 
Molf,  Presidrnt  of  the  Parliament, *'  he  empbyrd  only  ushroken 
linct.  In  hissubtequent  labours,  Nanteuii  Appears  to  bare  brought 
together  hilo  poweml  union  the  elcmente  of  which  be  had  now 
ascertained  the  properties  pwuliar  to  each.  It  was  to  the  tnvea* 
tion  of  Naatueil  that  tbe  Art  ia  indebted  for  such  a cosnbination  of 
hnea  with  stippling,  (see  first  Note  to  Art.  16.)  as  hai  enabled  him 
to  enreas,  Inrooghout  his  carnations,  the  qualities  of  sofincae 
and  (imoeat,  whether  in  UghI,  thedow,  or  middle  tint ; in  hie 
repreaeutahon  of  huntan  hair,  the  gloaaiacaa  and  Ughtnem,  tojrother 
with  the  eSrota  resulting  from  each  variety  of  cwour  ot  of  Tom ; 
and  in  hie  draperies,  wlwthcr  fun  or  stlks,  linen  or  woolly  the 
peculiar  lexturo  of  every  garment.  With  all  this  attention  to 
■liiiutcr  points  he  was  a pmect  masArr  of  expreaston.  He  drew 
eorreetly,  and  hit  axcellenm  as  a portnut-paioler  in  crayons  intro* 
dnoed  him  to  hit  Royal  and  muaifCeent  patron,  of  whom  he  pointed 
a portrait.  Tbe  Art  of  Engraving  ba  learoed,  according  to  some 
French  writers;  from  hit  brotherMisdaw,  ATco/ae  Pepteu^H,  of 
Rheima,  who,  from  being  only  five  years  older  than  Nanteuii,  was, 
in  Strott'a  opinion,  more  probably  the  popil  than  the  precrjdnr. 
Their  alylee  certainlv  eofrespond:  and  Nanteuil’a  early  predUc^ 
lion  for  Chalcography  ia  evident  from  hia  having  engraved;  while 
yet  a youth  at  CoUe^i  hia  Thtiia  in  Philosophy, 
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pm,  the  saccessful  pupil  of  ihc  celehnitcd  Nant^inl,  WM 
from  Antwerp,  a&  alw  were  Gerard  and  John  Edrlsnck^  g«pl»y. 
w^M36<  talen:!i  M.  Colbert  and  the  then  Court  of  France 
were  not  slow  in  apprcdaiin|'  and  attractinj;  to  PerU,*  T* 

A formidable  rival  of  Nauteuil  as  a buriiibt 
oat  who  seems  to  have  been  his  own  master  in  Art, 

Anioine  Masson,  bom  at  jA>uri  near  Orleans,  a.  o.  1636, 
whoM  hand  was  of  necessity  made  familiar  with  the 
graving  tool  by  his  having  been  brought  up  to  the  oc- 
cupation of  a gtin  Engraver.  He  introduced  himself  to 
the  Parisian  Public  as  Xanteuil  did,  by  painting  ]ior« 
traits.  Like  Nauteuil,  too.  he  became  Engraver  to  the 
King  ; and  it  was  with  his  burin  that  he  cut  out  for  him- 
aelf  a path  to  fame  entirely  new,  such  as  only  geaiut 
like  his  could  have  attempted  successfully. t At  the 


Antwerp  contribute!!  a portion  of  her  s.ma  Iwsides 
Pitau  to  the  French  School  of  Engraving.  T an  Schup’ 


Jeam  Fr»sme,  bora  si  PAfii  a1«ut  a.  d.  ICIO,  was  a very  indtf- 
ferrat  ■mitui.T  v(  Naotcuil.  F<ir1)>thre«  portraita,  bewvver,  eo> 
graveil  br  him  wre  thought  vurtb)-  gf  a pi^  to  lb«  coUcetiua  of 
Utc  Abt>^  de  MarulJin 

vhoae  sl'gtU,  open  ttyle  resembleitbalof  Uellaa, 
was  a Fmirb  Kutrravw  of  liiu  {>eiv>d,  who  was  entployrd  aoa»»  years 
at  Kone;  but  he  fuUow«d  M>;Uaii  m a very  d^Sirroiit  ntatttMtr  from 
NantL'uit,  aul  bis  Plates  ate  uuavTabty  defective  in  taala  aim!  cof' 
rrcinest. 

The  fAinity  of  7%omattm  al«o  wai  rcmarlutble  at  thU  perixxL 
Sioio  • Thomassm.  a deveodaut  of  Pbtlij  pe  abwve  oairnltQtMd,  was 
a bunnist  »hj  had  atudie^lwiih  some  tenutattwn  to  the  Aeadrmy 
fu'juJtrd  by  the  French  Kmg  at  Ruene.  But  lua  style  u heavy  aird 
laboured,  and  that  of  his  aoa  livnri  Simon  Thumastm,  bueo  at 
Paria  ia  not  superior.  /Vrr«  Siwmi  Tlkunawia,  torn  at  Paria 
a.  D.  I<i40i  was  a tuceeaafiU  folUivrr  of  Nanteuil 

Fr>»cn  ttw  ii'bou)  uf  Urllau  w«  turn  u«vt  t»  that  of  /V 
The  style  uf  Franfuis  de  Puilly  dues  not  vutiicamtly  dwtiogiri^h 
drapery  fruTD  fle'sh,  i*or  relieve  either  from  hia  hack^munds.  Jiis 
PUtrs  are  covered  with  reclan(;uUr  cnMs.o^a,  wln're  powerful 
wemtd  atrokes  exactly  at  rit;ht  an>'lea  to  th«  fir*t  form  a aruall 
Kjuarw  between  tlw  inlrrwrt.wna  of  almut  ev«-ry  four  Uuea.  He 
resi  led  leiea  year*  at  Rome,  wlierc  he  diwt  at  the  ace  of  wreuty, 
A.  £i.  1C9:).  Amunt;  his  pupils  and  (uliuwcfa  are  Orrant 
another  Pariiian,  bi'ra  ia  16-l’d.(whuM  nephew,  the  yoee^er  Cerard, 
in  conjiiaction  with  Uaxiin  and  Ruvenet,  en^ved  fur  Hu^rtli  the 

flairs  of  Marriage  i la  Modi>.)  y«sta  flaylul*  SJlim,  alsii  bum  at 
'urn  in  1655,  ha*  the  cred  t of  being  oar  of  Uw  beat  scholars  of 
XV  Psdily.  From  Paris,  likewiM,  came  GUn  or  E^tdmt 
h:m  A.  n.  ICM,  who  is  al^o  rrekootd  among  the  foUoaers  of 
BlormocrL  Francoit  .imttrivi,  born  a.  D.  1655,  whose  style  ia 
much  tnf'rior  to  lie  Pbiily,  yert  who  scrupled  not  to  engrave  ai'ter 
the  greaietl  Frvncb  aad  Itdian  Painlera;  ami  FuenM  Piewrr, 
called  the  RoIDjA  from  bis  lung  rcsideoce  at  Rune,  whose  ton 
Pemard  biCaOM  Celebrated  Lr  a aimUar  eeutmaiiee  to  that  of 
Henry  Oobxius,  (.\rt.  40.)  by  eugra  ing  a set  of  svsenty-eigbt 
PIx'm  id  imitation  of  the  old  Kograrers,  uodex  the  title  of  am  Jm- 
pnrierri  Imttoftnirt.  Tlwy  were  putilubed  in  one  volume  after  his 
death,  in  1 73^  /rwe  Bomiamger,  who  was  bom  at  Troy ea  io  1 6 1 3, 
and  whose  faiber,  a Paiater,  was  a respectable  pupil  of  Guido,  Ibr 
■on>e  time  follusred  the  etylv  of  Fratifou  de  Pouly,  which  he  rjuit- 
ted  for  the  dotted  system  ot  Jean  Uoria. 

A a able  srholar,  perhape  the  ablest  of  Franf'oM  de  Poillr,  was 
Jrmn  tjfuu  JlenV/e/,  horn  at  Arles  in  IVefuee  a.  d.  1645.  He 
bad  sludivHl  prevMUsly  under  Jean  rEafiat,  a disciple  of  Jlcllan, 
and  »ibse«}<H nlly  4’taUfWd  himself  hy  ten  yean  of  application  in 
Italy  tn  put  forth  nMfamiaaccs  worthy  of  the  great*  masters  after 
whom  he  em]4i>ycu  his  grarer.  Uis  pnot  cif  the  **  Miuys  with  the 
dead  Christ,*'  alter  the  celebrated  Painting  by  Aniulw  Canacct. 
fwhich  has  pawed  from  the  Orleans*  Gallery  into  tbe  postessioo  of 
tM  EtH  of  Carliale,)  is  one  of  tbe  moat  admirable  producUons  of 
Ihr  graphic  Art. 

But  an  eijually  eminent  artUI.  sad  likewise  pupil  of  De  Poilly, 
was  fVwe^it  Xfnerre,  who  was  boro  at  Naaey  In  1643,  and  died  at 
Mameitles  only  ia  bis  Ihirly-cighlh  year.  He  was  a Painlrr  of 
History  in  somethiDg  of  the  style  of  Pietro  da  Cortona,  (PaimT' 
twn,  p.  474.)  lut  tlw  Works  of  his  bnria  establish  liis  claim  to 
admiration.  * When  Spieire,*’  tavs  M.  Watelet,  •'  came  to  Rome, 
CcroeHus  Blocmaert  was  in  (he  full  vigi>ur  of  his  powers  and  tbe 
meridian  of  Ills  fame.  Spierre  occasionally  imitates  hire.  Bat 
both  Bloemaert  and  De  Poilly  confined  tbeiDselvee  to  one  style  | 
whereas  Spierre  could  vary  his  at  pleasure.  He  Mnnetioaea  em- 
ployed only  a singls  course  of  lines,  which  he  managed  with  a 
degree  of  ease  and  freedom  superior  to  Mvllan,  so  that  he  may  be 
aaid  to  have  beatea  three  of  iIm  greatest  historical  Engiarert  of 
that  Age.  each  at  his  own  weapons.^ 

Pitaa,  boeo  at  Antwerp  a.  is.  1633,  is  inelnded  I7  M. 
Bartich  among  the  follospsrt  of  De  Poilly,  and  b supposed  to  have 
been  a disciple  of  that  mastsr.  But  Pitau's  burin  is  remarked  to 
bs  more  vigorous  and  spirited  in  its  ssscution  than  De  PeQly'a. 
Pitau's  * Hilly  Family,**  sAer  Raflarlle,  is  a theme  of  imtwrsal 
prata  far  its  beauty  of  haodUi^.  purity  it  drawing,  and  harmony 
of  i-fFect.  His  portraits  and  aisiuirical  pieces  ate  coually  admira' 
bis.  He  died  at  Paris  in  1676. 

Otnilfvame  C^atftu,  or  Chasteiu.  born  at  Ortfaos  to  1 6.33,  was 
employed  and  (wtronixnt  by  M-  C'-olbert  and  tbe  Court  of  Fruice. 
He  ha<l  btwn  a p^l  at  Rome  of  the  younger  Grenier.  (Second 
Dote  to  .Art.  37.)  Tbe  PrLits  which  he  executed  entirely  wUh  tbe 


paver  arc  in  the  style  of  De  Poally  and  Bloemaert)  (Art.  40.) 
but  he  was  mure  succeoaful  in  hu  Utcr  maaner.  Few  ever  handled 
the  |M>iut  with  mi»K  picturoM)av  rreedum,  taste,  aod  sp*rir. 

• Pterrt  twa  Hckupfu-A  was  lorn  at  .Anlwi  rp  in  16*23,  wheacew 
after  obtaining  tiw  rudimeais  of  hit  Art,  Ite  rernoted  to  Paris 
and  became  tbs  pupil  of  .Nanteuil.  At  Paris,  iu  the  style  of 
that  master,  be  engraved  sewral  {lortraits  from  his  own  demgns^ 
not  mferior  tu  tbo  beat  leuductams  uf  that  tinw;  (a  eeatoA  of  sp’eii- 
did  pa'runage  from  the  Cutut  of  Lou  i»  X I V. ;)  and  at  l*aiis  brought 
up  his  son  uf  tbe  same  name,  callvd  Scluippea  the  younger,  to  tha 
profeisiaa  of  ao  hiaturica]  axkd  pertraa-pomter.  SchuMwn  the 
elder  died  at  Psria  a.  a.  17U2. 

Antwerp  likewise  gave  birth  to  Cermrd  E^Uhmek,  who,  as  ao  aim 
peuvtid  disciple  i)f  CurneUua  Gallie,  (ArL  40.)  waa  ciniueut  in  hts 
Dworotintry  U fate  he  was  dtawu  by  the  irresistible  sulicitations  of 
the  French  Mimatrr,  in  1665,  to  the  service  of  the  Court  iif  France. 
Louis  XXV.  gave  him  apartments  in  tha  Oabelias,  a |Wnsion,  and 
the  hoQuor  of  Kuighthoud,  which  was  conferred  wwa  after  his  nd* 
miseinn  iato  the  French  Academy.  Stnut  remarks  a ubioq  of 
fm-dom  with  delicacy  ia  the  «]yle  of  this  anut ) and  Watch  I ub« 
nerves  of  him,  that  bis  erocuiion,  at  ooce  bold  awl  finislied.  gives  n 
profound  fediog  uf  colour ; that  he  is  mon  detaded  and  perf^ 
(jsre'iirscw)  Uian  Bolawert  ot  Pontius,  (Art.  40.1  without  being  Iran 
iiidures4]uf,  aod  that  he  never  produced  a Work  uf  luodiocrdy.  La 
oriiA,  iLervfure,  eorei!  of  wluHte  finest  Paintings  he  engraved, 
mutt  be  jvooounced  not  lees  fortunate  th  to  KuWns.  J”km  ^U.'ttck 
was  a ebiw!  boi  not  eueceteful  im.talor  of  h-s  brother  Geraid  ; and 
a son  of  Gerard,  oerned  S/caIm.  who  engraved  for  the  Croiat  eol* 
lection,  though  not  totally  dudsditahU  to  bis  aisd  ineiructar* 

Wa*  uuite  uui'i|Ual  to  him. 

f llu  Plales  reach  the  number  of  ooo  bumlreil  and  fiAaen. 
**  Mas«oQ  sremt,”  saj-s  Sirott,  **  to  Imve  had  uo  kiwi  of  mie  to  direct 
him  with  mpect  to  (he  turning  of  llw  strukea;  b.it  twisUd  and 
twirled  lliem  about  without  llic  least  regard  to  the  dilLicat  ionaa 
be  inteniled  to  express,  makiug  (hem  eotirviy  subwtviciit  to  hie 
own  caprice.  Tst  Ums  cflect  be  has  produced  10  this  u:u(4e  man- 
ner is  tsoi  only  far  superiDV  to  what  oiw  vrould  have  suppuaed,  but 
is  oflcii  very  picturrsquo  and  beautifMl.’*  Xn  bis  famous  Print 
after  Titian.  **  (^ist  with  the  (wo  Disciples  at  Kmmaus,*'  the  oroca- 
tricitsca  and  origiashtieB  of  this  Kagraver  are  combiiwd  svith 
sages  of  tbe  finest  effect.  Tlw  anus  of  the  figure  to  the  right  of 
Christ,  tbs  hst  and  dim|isTy  of  tJxe  figure  on  lus  led,  ihv  clouds 
at  ths  top  of  ths  Picture,  and  under  the  (able  a dttg  which  luoks, 
says  Watrlct,  at  if  made  of  straw : all  these  rcievseiitatVoi  aerai 
to  defy  any  prescribed  rule.  Bui  yet,  throughout  the  Work,  ao 
judicious  is  tbe  keeping,  so  barrounious  awl  Ti(iim-lik«  the  lone  of 
the  whole,  and  so  varied  the  apparent  texture  of  the  diiTcisut  ob- 
jects introduced,  that  this  l*latc  tins  been  regarded  by  all  subiequcnt 
Engravers  as  an  admirable  sltidy  and  re^sl  for  tbeir  guidanew. 
The  cloth  on  Uwi  table  in  tbis  X^grsving  is  w peoiliarly  finished 
that  the  Work  has  (he  name  of  **  Tlie  Table  Clwtb  ;*  and  a similar 
cirrun.rtance  is  rviAarknUe  with  regard  to  aauthv  famous  Print, 
called  **  The  Grey-headtd  Man,**  which  derives  its  {lopular  appd- 
latioa,  not  from  GUlaume  de  Brisacior,  tbe  Secretary  (uUm  Qwnsi 
of  France,  and  the  subject  of  tbe  )«r1rait,  but  from  (he  adrairakda 
execution  \>t  whicb  we  recognise  the  white  hair  and  aged  ootD* 
pinion  of  tne  original.  So  uso  tbe  nortrait  of  the  Count  d’llar- 
court  ia  colled  *'  Lo  Ca^t  dela  rerU,**  on  account  of  the  paarl 
hanging  front  ths  warrior's  left  ear.  Masson  engraved  several 
heads,  the  sise  of  life,  but  ia  these  portraits  he  has  been  lesa 
hxrrf  than  ia  ihe  ordinary  operations  of  his  burin.  (Sos  Art.  22m 
and  its  note.)  Uw  daughter,  JUsde/nar  JInssis,  to*”  at  Paris 
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close  of  the  XVIIth  and  commenceroent  of  the  follow- 
ing  Century  the  Drfvtli,  father  and  non,  are  conspicuout 
The  Die*  among  French  burinist*.  Pierre  Drevel  tht  e/Jer  was 
'***•  • born  at  Lyons  >n  16454,  and  died  in  1739  at  I^ris.  la 
bis  natiw  dty  he  received  iosinictioo  from  his  towns* 
man,  Germain  Audran,  and  aflerwards  removing  to 
Paris  for  improvement  probably  became  a sturleiit  in 
Engraving  under  GeranI  Edelinck.  His  masterly  com- 
mand of  the  grater;  his  touch  firm,  yet  communicating 
the  most  delicate  softness ; his  perfectly  correct  outline ; 
and  a style  highly  finished  as  well  as  implicitly  faithful 
to  nalurei  enalded  him  to  increase  and  to  participate  tlte 
celebrity  of  Hyacinthc  Rigaiid,  the  great  portrait-painter, 
after  whom  he  engraved.  Ills  sou,  Pierre  Drrref  Me 
yoanger,  was  born  at  Paris  In  1697,  and  die^l  there  the 
same  year  with  his  father,  of  whom  Walelet  observes, 
that  the  elder  Drevet,  if  liisaon  bad  not  exceeded  him, 
might  hove  been  regarded  as  the  finest  porlrail-Engraver 
that  the  world  has  seen.*  Claude  Drcrc/,  a native  of 
Lyon*!,  who  died  at  Paris  in  I76S,  was  a cousin  and 
pupil  of  Drevet  the  younger.  He  engraved  some  highly 
finished  portraits  after  Rigaud. 

Jean  Daulth^  bom  a.  d.  1703  at  Abbeville,  was  re- 
ceived into  the  Academy  at  Poris  in  1712;  an  honour 
to  which  his  graphic  merits  fully  culillcd  him.  In 
the  mwhanique  of  his  Art  he  may  compete  with  almost 
any  of  hia  predecessors ; but  his  drawing  does  not  equal 
bis  homlling.  Wotelel  higlily  praises  bis  **  Countess  of 
Feuquieres’’  after  P.  Mignard,  who  was  the  lady’s 
father,  and  who  repreaeuts  her  in  (he  picture  holding 
his  own  portrait. 

John  Geor^r  faille  has  been  sometimes  classetl  among 
French  Engravers,  but  we  have  already  spoken  of  him 
in  the  German  School.  (Art.  39.)  M.  Burtsch,  enu- 
merating the  mo<l«rn  burinists  of  France,  instances 
Ihe  Works  of  Etienne  luquei  as  being  delicately  and 
laslefulty  finished  anil  Itighly  valvicd,  consisting  of 
several  small  portraits.  He  was  born  at  Paris  a.  o. 

about  A.  9.  1660,  engraved  ■uiin  |iiiili>'li  'ifTy  IwaWy  !■  hi 
father’s  style,  and  some  abo  of  the  natural  slta,  vhtch  latier  show 
tba  same  imperfect  a&d  iiusatnfactory  tvsuU,  and  the  same  mi»- 
direction  of  raluatJe  time  aod  labour  wasted  upon  the  whimiicaJ 
Mge  of  that  day  tut  these  cotoesal  iierfurmaucea. 

• Drevet  tbo  joua|{cr,  at  the  a^e  of  only  thirleeti,  produced  a 
Plate  which  waa  Ihe  surprise  and  admiratnin  of  hu  times;  at 
luiietsea  he  fograved  his  folio  Plate  of  the  “ Resurrvctiua,^  and 
at  twenty-six  hu  cclcbrelrd  wbaLe  len;;th  portrsit  of  “ Boasuet,  the 
Bishop  of  Ueaux,**  whkfa  is  thought  hi>4  mastcf-piece  in  portrait, 
tbeugh  tome  prefer  hw  portrsit  of  the  Comciilrt  d'£tat,  Sanuwl 
Bernard."  Inia  chief  of  burinists  is  rcmAikstife  foe  rxpresaiag 
(without  any  affected  dismay  of  dexterity  io  haodling  his  iniiru- 
meat,  and  with  es<|Bmt«  finish)  every  peculiarity  wf  texture  to 
the  spaces  of  sahual  obyecta.  In  delicacy  he  stands  unrivalled, 
though  in  boldness  and  picturesque  rilt«t  ulhcrs  msy  hive  sur- 
warned  him.  Am«og  bis  historical  Prints  the  **  Ihesentatiou  in  the 
Temple,**  after  Louts  de  Boullo^-nc,  ranks  first. 

Jhfaes  Zaibw,  a native  of  Paris,  was  a ffucceesful  ftfllower  of 
Gcra^  RdeUnek.  and  a cootemporary  with  the  elder  Drevet.  The 
of  the  Drvvets  teems  to  have  been  emulated  by  Pranpwie 
Olerm,  wbo  bkewise  itodied  in  Uie  .\udran  School.  Conect  do- 
•igw  and  beautiful  execution  diatin;;ui>h  his  Works;  but  they  betray 
at  the  tame  tiase  a degree  of  mctalUe  coUlness  which  pethan  the 
•tehing  needle  only  could  have  prevented.  Ilis  brother  and  pnptl 
Jlaywr,  who  died  at  Paris  in  17o7,  eaa  an  cslimaUe  artist  in  two 
same  style,  who,  in  later  life,  quitted  the  management  of  his  Uuia 
hr  that  of  a IMnt-ehop.  AimAu  GaAric/  finding  bis 

health  tamaired  by  the  steams  of  aquafortis,  quitted  etching  for 
Iha  wae  of  nia  graver  only.  Another  pupil  of  the  Audran  school 
was  Moriiss  DBapAu  de  Beairtww,  a astive  of  Paris,  wbo  engraved 
a Plate  fieo  Sir  James  Thornhill’s  Paintings  in  the  dome  of  SL 
Fanl’s,  (Pstwniio,  p.  48S.)  and  whow  style,  much  spidauded  by 
Huber,  resembles  in  bis  best  FUtes  ibe  style  of  Ltkliack. 


Etienne 

Piquet. 


1731.  Pierre  Savari,  born  a.  d.  1750,  in  the  same  city,  Chalcc- 
foUows  Fiquet  in  the  same  style  and  with  equal  aucceas.*  grapby. 
Jean  JacquestfAtril,  another  eminent  Parisian,  born  in 
1756,  waa  a pupil  of  Willc.  j*'/*Js**’  i 

(42.)  We  were  next  to  consider  Spanish  Chalcogra-  ’ 
phera.  For  these  we  search  the  p-ages  of  iheir  Countryman, 

Cenn  Bermudeg,  in  his  Dtecionario  dellat  DetloM  Arte*, 
but  we  search  in  vain  for  burinists  worthy  of  mention  But  few  bu- 
rn the  same  clast  with  those  we  have  just  been  enume-  riaists, 
rating.  Minor  arji*ts»  whose  chief  employment  waa  to  “ 
engrave  ornamental  work,  coals  of  arms,  head-pieces, 
tail-pieces,  and  frontispieces  for  books,  were  to  be  found  * 
in  S;iain  as  early  as  (he  beginning  of  the  With  Cen- 
tury ; and  (he  number,  whether  working  with  the  burin 
or  with  the  etching  tool,  or  with  both,  migtit,  through- 
out the  two  next  centuries,  amount  to  about  a hundred, 
principally  from  the  cities  of  Madrid,  Seville.  Valencia, 
and  Zarngosa.t  But,  on  the  authority  of  the  Spanish 
writer  alluded  to,  the  Art  of  Engraving  may  be  pro- 
nounced to  hare  acarcely  had  existence  in  Spain  until 
after  the  foundation,  a.  d.  1744,  of  the  Academy  of  San 
Fernando  at  Madrid:  when  in  a later  era  simple  Chalco- 
graphy had  given  place  to  the  modern  union  of  the  point 
with  the  graver. 

(43.)  Of  English  burinists  in  the  practice  of  simple  orof.&g- 
ChaJet^raphy  we  are  constrained  to  make  a similar 
remark.  Their  number  and  their  merit  have  b«.*rn  so  in- 
considerable that  we  pass  them  over.  In  (be  compound 
process,  indeed,  uniting  the  point  with  the  graver,  we 
shall  presently  have  tlie  agreeable  duly  of  recording 
them  as  eminently  successf^ul.  **  The  English,*’  ob- 
serves M.  Bartsch,  have  not  a ringle  master  of  any 
great  importance  who  has  used  (he  burin  alone  : but  in 
compensation  for  this,  (he  number  in  England  U so 
much  the  greater  who  hava  eonibined,  though  often  very 
slightly,  the  u«e  of  this  instrument  with  the  previous 
work  of  the  etching  needle,  and  who  in  the  latter  (com- 
pound) branch  of  Engraving  have  produced  the  finest 
specimens  of  the  Art.”l 


Arsfih  aaotber  P&riuau,  Iwra  A.  n.  1 736, 
WAS  a pwril  of  J.  G.  Wiife,  tad  was  raccivwJ  iato  tha  Rovsl  Aca- 
demy of  raris  io  1 7fi4.  He  was  also  a Hsater  af  tbs  iMUtuta 
aud  Cbevaher  ut  IIh!  "f  Htmotur.  Wlib  tha  fatill  of  acessfeaal 

foadDcss  (ux  <$lu*s  and  y;litk'rbeisderi;^*(ed  as  tring  runfeawdlj 
tha  aLlv'it  buxiiiist  of  bis  day  aud  an  vxecUeuI  drau^-htsmaa.  Uig 
Louii  XVl.  after  Cidlct;  his  **  Nessus  and  DriAnira"  sner  Guido 
Rem;  aod  above  all  his  Laocoon  frutn  the  Miu6e  Napoldon  will 
always  renmio  cheCii-d'auvrv  amoug  tbe  chalcocrapbic  tyecimeas 
of  Fraoctt.  J/tnrrice  B/ut,  buia  at  Parii  A.  o.  17M;  t*itrre  Au' 
s&jtwa,  facned  loth  for  hritotical  |)>cc*s  aod  fot  his  portrait  of  Louis 
XVIIL;  R.  V.  AfiuMrst,  cvlchraM  fiir  hU  peculiar  talcut  of  En- 
graving fmcB  sculpture ; and  Bo«r Are  Drtmpfrrt,  v(  whom, 

as  sUlfUTUig,  wt  prvfcr  to  repress  out  aitkisni,  are  names  worthy 
of  the  Art  anid  ofitheir  Country. 

4 Sue  Note  tZ.)  at  tbe  end  of  ENOsaTTWO. 

f .Although  the  v(  of  taking  itnprrsriuns  from  metal  Plates  was 
not  koowii  or  practised  in  (nis  Country  till  lung  after  tit  ix»- 
venlion,  yet  lbs  use  of  the  burm  for  engraving  nUtr,  armour,  jewel- 
lery, &e.  IS  of  vny  ancient  dale  in  England,  x'lic  eugraved  l*tat(S 
on  some  of  tbe  owlest  tombstonce  and  monumenta  in  many  of  our 
Cburcbcs,  testify  no  ordinary  aktU  of  tbo  buiiorit  coosuleriug  tbs 
early  jwriod  of  these  performances.  Specimens  are  not  uufiequent 
of  which  tbe  workmanslup  may  be  traced  to  the  first  half  ol  the 
XlVtb  Century.  Bui  tbe  best  of  these  seem  to  bear  no  cumpad* 
■on  with  IVotka  luisg  previous  by  Anglo-Saiow  aitieU,  as  api'vars 
ftum  tbe  rvlie  prciervcd  at  Oxford,  termed  Alfrrd's  jewel  That 
calightened  person  was  an  eiKoutager  of  Works  of  taste;  but  tba 
influx  of  Daoisb  barbarism  which  followed  his  reign  soon  swept 
away  almost  sU  tvaces  of  refinement.  Tbe  superiority  of  Suxun 
adists  in  the  kindred  Art  of  Coiumg  has  already  Ukq  noticed. 
(Nute  (A  ) at  tbe  eud  of  Enoxavuso.)  On  tha  subj-ct  of  aticicot 
graphic  Works  in  Britain  we  refer  reader  to  Strutt'i  Essay 


808 


ENGRAVING. 


Vn|;Tavioj5 


TlW  li'f 

f»t)0i  aoo* 
th<T 

|ir<jrraa  in 


MvMvUa. 


The  Dry  FoinL 

(44.)  The  eecnnd  eimple  process  in  Ch»Icogr»phy 
(Art.  84.)  is  performed  by  llie  Der  Poixi.  (See  2d 
note  lo  Art.  19.)  Foe  this  process  the  prepunUon  of 
the  outlines  on  the  copper-plate  is  the  oame  as  for 
working  with  the  gr"'d"K  burin.®  The  fOTma 

outlined  on  the  copper  ere  then  filled  in  with  shadings 
cut  into  the  metal  by  means  of  a sharply  pointed  nee- 
dle, which,  when  ground  in  n groove  on  the  wheUtone, 
mnsi  be  carefully  preserved  in  its  conical  shape,  and  free 
from  any  angular  edge  ; otherwise  it  will  not  mark  the 
plate  evenly,  but  must  produce  irregularities  and  rougl^ 
nesses.  As  soon  as  one  course  of  strokes  for  shading  ia 
completed,  the  bur  which  has  been  raised  in  making 
them  is  cleaidy  scraped  away.  A second  course  oflines 
is  then  proceeded  with  : and  afterwards,  if  necessary,  a 
third,  in  a similar  maniier.t 

The  first  introducer  of  the  dry  point  upon  jdates  of 
metal  for  the  purpose  of  obtaining  printed  impressions 
is  unknown.  Andrea  MeidoUa,  who,  according  to  the 
Abhi  Zani,  (,MaUriati,  p.  207.)  has  been  by  all  previous 


biograplters  confounded  with  Andrea  Schiavone,  is  Chaleo- 
represented  by  M.  Bartsch  as  having  been  the  earliest  graphy. 
who  brought  this  mode  of  operatiorv  into  frequent 
practice.* 

The  dry  point  («o  termed  to  distin^i»h  it  from  the 
etching  needle,  which  it  only  differs  from  in  being  used  on 
the  dry,  naked,  or  unTarnifihed  copper)  has  seldom,  except 
by  some  remarkable  artists,  been  used  alone.  The  use, 
indeed,  of  this  jnslrumenl  as  an  auxiliary  is  now  universal. 

It  has  been  chiefly  employed  in  combination  with 
the  graver,  with  the  process  of  etching,  or  with  both. 

Of  the  celebrated  («ee  Painting,  p.  462.)  RsnbraiMlI, 

six  pieces  arc  enumerated  by  M.  Bartsch  as  being 
produced  by  the  needle  only,  unassisted  by  the  action 
of  aquafortis  or  ctching.t  Of  the  dry  point  alone, 
a landscape  called  “ The  Canal”  may  be  quoted  as  one  of 
the  most  remarkable  specimens.  For  the  simple  pre^ 
cess  of  etching  only,  lo  which  we  shall  presently  dime, 

“Joseph  relating  his  Dream**  may  be  referred  lo  as  most 
admirable:  and  ihiidly,  for  the  perfections  of  etching 
and  of  the  dry  point  united,  we  turn  to  his  chefd’4»uvre, 
tlie  “ Hundred  Guilders”  Print,  so  called  from  that 


AlUebed  lo  hit  0/  JE«jr«rert.  IJe  fifth  voluflte  of 

Waloole’t  Jntefhtn  •>/  VainUng  » ilevottd  to  KMlith  £.nKrav«rt, 
comiifvcing  5n  live  wigo  of  Henry  VIII.  wi^lh  fhmdn  <?«««, 
or  Cfwiitif,  A.  D.  1&45.  wheot  tnaloiDM*!  Ptatei  Car  s aw  edihoo 
of  Vetslutt  *»,  My*  Amet,  < Trf^frafAtexU  Auli^.  P- 218  ) * »o«M 
of  the  flrbt  exutifJet  of  rowljng  prw*  , ,V  , 

suboMuant  Iwlitwn  in  1552  w*t  dedicated  lo  King  Edward  VI.  A 
former  enKfaved  Work,  howercr,  lud  been  already  publithed  by 
Tbonui  RajTvald*  in  15-10,  entitled  TKe  In  W 


sum  (about  i^lO)  having  been  the  price  of  an  impres- 
sion soon  after  its  publication.  It  represents  the  Saviour 
healing  (he  sick  multitude.  A portmil  of  Rembrandts 
munificent  patron,  the  “ Burgomaster  Six.”  combines,  it 
is  thought,  all  the  various  modes.  The  death  of  Rem- 
brandt is  dated  by  Strutt  a.  d.  1764  ; by  Bartsch  1668. 

The  last-mentioned  writer  published  at  Vienna,  in  1797, 
iDoniM  . ...  a complete  caiologue,  which  no  collector  should  be  with- 

.uccvriiag  of  out,  Jibe  priuU  of  Rambnmdl. 

„ . «{.'>'•.  Art-  Among  French  artists,  an  amalvur  and  able  writer 

upon  the  Fine  Arts,  ClaudtUtnrilVaielct,  born  at  Paris  cUnda 
A.  o.  1718,  whose  pages  in  the  Encyclopedit  Miihodiqvt  H«ori 
attest  his  good  taste  and  extensive  research,  made  ^ver^  WateW. 
not  altogetlier  unsuccessful  attempts  to  execute  with  hts 
own  hands  some  large  Plates  by  means  of  the  dry  point 
only.  He  died  A.  D.  17S6. 

Ill  England,  two  names  are  conspicuous  in  modem 


EacT.T*n  in  hif  Palsce  at  Lsmbeih-  The  Ardibiihop’s  portrait, 
byKrmigi.sHogeoborgh,  was  (ha  first  ^(^a^ng  of  (he  kind, 
according  to  Vertue,that  has  appeared  m EngtawL  IKrwcca^ 
frwani  nnd  Wtlham  fatlAonw  tkt  e/d^.  w (^ 

rriins  of  Charles  I.  and  lU  Aic*o/«r  Dongny,  kmghted  by 
Gtnrtfe  I.,  and  Gtvra*  f rrtut  the  antiquary  (from  wh«  papers  the 
WaWe  •//’‘•••'‘■A 

crvdkUUe  (o  the  progms  of  Engraving  ‘]^hii  Coun(2. 
tons  port  rain  by  Fmthormf,  executed  almoet  r^«‘y 


s admirable  terfomwores,  and  in  dc!«enodiy  high  estimation,  . 


• See  Note  (A  A.)  at  the  end  of  Enob*tino.  

f The  numWr  of  impressions  which  can  W taken 
exeaiied  with  the  dry  point  depends  (as  1°  «wy  other  kind  of 
Eagraring)  upon  the  drlicacy  of  the  work.  But  »t  seldom 
aboT«  one  hundred  and  fifty  good  impresaiow  i and  rrquirw  0 be 
hot-pressed,  as  well  as  lo  be  under  Ihs  inanagenKot  of  a ctrefid  and 

ri.n^.1  pr.nn.ao.  Th.  on  of  Ih.  Jr,  paint  .0  Ih.  Sral 

calls  for  great  practice  and  much  abrlily  on  the  part  of  tlw  Bn- 
grsvtr.  He  may  wiih  toleralde  facility  prodoce  strokroin  a straight 
direction,  hut  ho  will  find  boWcurred  lines  eery  difficult,  as  the  forco 
which  l»e  mull  emidoy  fif  entering  the  metal  b scarcely  competl- 
hle  with  ferwiom  of  handling.  l»lales,  therefore,  thus  executed 
can  be  only  scratched  in  a superficial  oMoner,  and  can  Defer  giM 
•fleet  lo  etning  dark  shadows.  On  (hU  account  the  dry  |imot  is 
•uited  only  lo  Prints  of  small  rise  f or  if  *2*^” 

the  strong  shadows  should  be  prenously  etched.  (Art.  45.)  Some 
artiils,  in  order  to  accomplish  d«k 

and  leafe  untouched  on  the  copper  the  bur  (Note  (AA)  at  the 
•tid  of  Ewobayiho)  thrown  up  by  (he  needle-p<nnt.  A rich 
velvet-1  ike  black  b thus  produced  by  the  quantity  of  pn^tng  mk 
which  aings  to  the  Imea  in  this  rough  state;  but  the  ^ci  is  of 
short  duration,  breomiog  nccemarily  fainter  retry  lime  the  p«^ 
nan  wipes  Ibe  Plata,  (Note  to  Art.  32.)  irnhl  the  tone  ongjnally 
siren  b quite  IthL  lu  small  heads  and  figures,  Iba  dry  pomt,  by 
lU  thin  delicate  linra,  girrs  admirable  eofloeis  to  tha  carn^ni. 
The  line*  scratched  by  this  inslnimeot  come  out  aa  clear  in  tha  ua- 
praaeioa  as  (hoie  cut  with  the  burin ; but  Im»e  a wiry 
an  acldom  free,  and  their  delicaCT  approve*  feeWeataa 

Straii^t  linci,  indeed,  or  lines  but  alighlly  ow^,  may  l»  ^ 
xnsrloMl  and  made  roarcely  distinguishable  ftwn  the*  wt  with  the 
gtarer.  DoUwith  the  dry  point  are  discermWe  byt^pemet 
roundaess  and  clearneae;  whereas  dote  made  with  tM 
airpoiDinl.  (Nrtc.  lo  Art.  U.)  Dda  in  clrtuagait  olaaoWoag 
fora  and  rough. 


• See  BartseVs  AmlrUmmg,  4-c.  vot.  i see.  440.  Sm*  ehf/-J'ttuvrt, 
■ays  the  At>l4  Zani,  apenlung  of  M^oUa,  gmi  rtpritmit 
(New/  ttmUne  rn  deax  ftmtUt,  tti  eseryed  A.  M.  <#  dk  *«  eoeu  dt 
hofitmt  ti  da  famUla,  The  greater  (lart,  if  irot  alj  thcWuiki  atUi- 
buted  lo  McliioUa,  show  hit  use  of  the  dry  pwnt ; and  though 
soma  erioce  a lew  tuperadded  touches  of  the  burin,  none  of  (hem 
have  been  etched.  He  apparealty  worked,  eays  ^ a^or, 
(PriiWrv  Ofvtwr,  Tol.  xH.  p.  38  ) upon  tin  plates,  of  which  the  lew 
perfect  impreaiiofia  that  could  be  taken  (rmly  more  ••  copper 
Ihin  one  hundred  and  fifty)  make  good  sperinieiis  from  the  hand 
of  Ihb  artist  eery  scarce.  They  appear,  with  few  osceptione,  to 
be  after  designs  of  Psrmcgiano,  for  whose  Works  they  hae*  tome- 
limes  been  mbtaken ; but  tbe  drairing  of  MeldoUe.  cnmparwl  with 
that  of  hb  modeL  b often  faulty  and  almost  always  bslrare  care- 
Thedifletence,  however,  b so  little  between  MrldoUa 
and  Schiavooa  that  they  are  still  regarded  by  good  eritici  as  om 
and  the  same  peraon. 

t The  following  Plates,  eeeen  in  aanber,  by  Rembrandt,  ar« 
enlirelr  wrought  with  the  dry  point  anaswited  by  etching ; namely, 
the  *■  Ecee  Homo,'*  dated  lti55  ; the  '*  Three  Cneses,'^  1653 ; lha 
“ Skater the  *'  Canal,'*  a landscape  5 the  “ Groop  of  Trees,'*  a 
. • portrait  of  the  **  Rklo  Haariog  another  of  the 
*•  Burg^abtr  Six  }'*  and  « The  Painter  after  the  Model.”  In 
the  tiro  Uet-mcniioiiod  pleeee  the  bnrin  also  b introduced,  but  not 
etching.  Perhaps  do  ertbi  has  used  the  dry  needle,  even  upoa 

Ercriotwly  elehml  PUtea,  so  frequently  and  eo  snccesefully  •*  R«n»- 
randt.  A great  number  of  lus  Plates  are  ver^  hghtly  etched, 
often  only  etched  in  their  oulline,  ond  aftetwarda  bniahed  with  th« 
dry  point,  and  haring  Ofon  the  stroogeet  ihadowv  put  in  by  the 
aane  instrument.  As  examples  of  this  we  refer  to  hb  “ Himdted 
Oaildeis"  Print;  to  his  ‘‘FauOlua;*’  and  to  hb  por^ts  m 
« Abraham  Franco,*  of  “ John  liutma,**  of  ® Bfhraun  Bobus, 
and  of  Johann  Sylvraa.** 
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Eni^fing.  Art  for  this  stifle  of  Enuring.  TkomaiWorlid^t^  a 
uative  of  London,  flourished  about  a.  d,  1760.  He  was 
Themss  a painter  of  miniatures,  and  his  drawings  on  vellum  in 
WortMtge.  Indian  ink  and  blackd^  are  held  in  great  estimation. 

He  attempted  portraits  in  oil,  but  not  finding  Uie  en> 
couragemeiit  he  expected,  he  applied  himself  wholly  to 
Engraving.  He  published  and  became  celebrated  for 
several  halAlengths  scratched  in  the  style  Juil  mentioned 
of  Kembrandl  with  the  dry  point,  to  the  number  of 
about  fifty,  one  of  them  a copy  of  the  “ Hundred 
Guilders’*  print.  A complete  set  of  his  numerous  simi- 
lar Kiigraviogs  (a  scries  of  one  hundred  and  eighty 
plates)  from  antique  gems,  is  also  very  valuable.  He 
likewise  executed  some  larger  historical  prints,  to  which 
M.  Ilartsch  concedes  tlie  praise  of  considerable  ability. 
He  died  at  Hammersmith  in  1766,  aged  about  sixty-five. 
Tnijfo  Inigo  fipiUbury,  the  next  example  to  be  mentioned,  was 
piw  ury.  1730,  and  was  residing  as  a printseller  in 

London  about  a.  d.  1750.  Besides  some  works  in 
mezxminto,  he  engraved  and  published  in  numbers  a 
set  of  fifty  plates  of  gems.  But  he  is  chiefly  to  be  here 
noticed  fur  several  small  hsU-lengths  and  heads  to  the 
amount  of  about  twenty-four,  In  WorUdgc*s  manner, 
though  by  no  means  equally  tasteful  and  artisl-Uke  with 
those  of  Worlidge.  Among  our  own  amateur  En- 
gravers to  compete  here  with  Watelel  we  must  not 
omit  to  mention  a distinguished  native  of  Ireland, 
Captkia  Baiilie,  born  about  a.  p.  1736,  who  after  re- 

Builitf.  tiring  from  the  army  with  llie  rank  of  Captain  of  Cavalry 
devoted  hta  remaining  life  to  the  Arts.  Captain  Boillie 
engraver!  about  one  hundred  Plates  in  various  manners, 
but  his  most  admired  productions  are  after  Rembrandt 
in  tile  style  of  that  master. 

Etching. 

Efrhimf,  a (45.)  Etching,  the  third  Chalcographic  process,  which 
third  »»ra-  we  have  denominated  simple,  {Art  84.)  is  in  fact  less 
rf  tf**  yyO  foregoing,  and  comprises  many 
cogTSfihy  es^^onlial  -- — ti  -.Il.iaaiiafcyafcai — nlliil 

etching  from  the  German  dfsen,  signifying  corrosion ; 
and  the  Germans,  accordingly,  who  were  among  the  first 
to  practise  it,  give  the  term  tilxtcauer,  or  cfcAing-ioafer, 
to  the  dilution  of  aquafortis  employed  for  the  purpose. 
Leaving  toa  note  (see  (DB.)  at  the  end  of  Engravino) 
our  description  of  the  process,  we  proceed  to  an  enume- 
ration of  our  examples  in  this  branch  of  the  Art.  On 
the  subject,  however,  of  etching,  the  same  remark  must 
be  premised  which  was  made  respecting  the  dry  point; 
namely,  that  it  is  seldom  practised  singly,  but  is  almoat 
always  auxiliary  to  or  asaisted  by  other  proceases. 

The  rar-  The  origin  of  this  ingenious  substitute  for  the  work 
lietit  Kicb-  of  the  graver  was  probably  German.  Parmegiano 
(pAiKTiNO,  p.  477.)  seems  to  have  introduced  it  into 
Durc^  ^ Italy,  previously  to  whom  i4f6crfDurer  (/6id.  p.  485.) 

practised  it  in  Germany,  as  appears  by  the  Print  by 
Dnrer  of  St.  Jerome,  bearing  dale  A.  0.  1512  ; but  that 
Ourer  was  lherefi»re  the  inventor,  according  to  M. 
Baruch’s  assertion,  {^nUitung,  Sfc.  to),  i.  sec.  445.) 
does  not  necessarily  follow.  Like  most  other  inventions, 
its  object  was  to  accomplish  with  greater  facility  what 
hail  been  performed  already  with  much  labour  by  other 
means.  As  by  the  discovery  of  Printing  nothing  was  at 
first  contemplated  beyond  a shorter  mciliod  in  imitation 
of  writing;  so  the  first  Etchers,  whoever  they  might  be, 
aspired  only  to  the  most  perfect  resemblance  of  engraved 
Plates  from  the  hand  of  the  burinist.  This  idea  pre- 


vailed even  in  the  time  of  Abraham  Bosse,  a Frencli  Chaleo- 
Engraver  of  considerable  merit,  who,  in  a very  useful  f»r*ihy. 
Treatise  on  Etching,  published  towards  the  midille  of 
(he  XVIllh  Century,  declares  the  perfection  of  Etching 
to  consist  in  its  approximation  to  the  work  of  the  burin. 

To  obtain,  therefore,  as  nearly  as  po^Aible,  tlie  cleanness 
and  sharpness  of  lines  cut  by  the  graver,  a hard  kind  of 
ground  or  varnish  was  useil,  now  long  since  exploded, 
through  which  the  lines  drawn  by  (he  Etcliing  needle 
might  exhibit  the  cleanest  and  finnest  edge  possible  for 
resisting  impenetrably  all  action  of  the  acid  poured 
upon  them,  and  for  confining  the  corrosive  liquid  rigidly 
within  tlieir  channels.  A more  tr.utablc  soit  of  varnish, 
however,  called  soft  ground,  (note  BB.)  and  more  easily 
penetrable  by  the  Etching  needle,  was  subsequently 
introduced.  Etching  was  found,  in  process  of  time.  The  nc»«]l« 
worthy  of  being  classed  Mrparulely,  and  to  {KMisess  some 
intriniitc  excellences  to  whkh  few  but  the  most  practised  from^* 
burins  could  atlain,  yet  nltainuble  by  every  good  buna, 
draughtsman  or  skilful  hsiHllcr  of  a crayon  pencil.* 

There  is  a (peculiar  charm  of  freshness  in  the  first 
thoughts  of  an  eminent  designer,  which  the  aimpie  pro- 
cess of  Etching  has  been  frequently  the  happy  means  of 
preserving  and  multiplying.  Many  excellciil  Painters 
have  employed  their  leisure  in  playful  touches  of  the 
point  or  Etching  nee<lle.  M.  Burtsch,  in  his  Prinfre 
Gravntr.  instances  several  characteristic  performances 
more  or  less  finished  ol  this  kind.  His  first  five  volumes 
contain  some  exiremely  clever  fac  similes  executed  by 
himself  afier  the  masters  of  the  Flemish  and  Dutch 
Schools.  The  siitne  author  ttorlicuiarizes  in  his  Ouidn 
to  Engrnving  tlie  following  names  of  artists  whose  Plntcs 
have  been  entirely  wrought  with  the  Etching  needle,  or 
in  which  the  aiMiticfnal  touches  and  finishings  by  the 
graver  or  the  dry  ;>oint  are  so  slight  as  to  considered 
next  to  nothing.  Tmin  the  German  School  he  selects 

* Tbe  charscteusitc  «•!  Kn|;raviDir  from  the  burin  ouly,  Mr. 

OUpto  w«U  dewribes  to  W ttrrmyik,  ihouirb  whUim  uoincuiubctcd 
by  itiffivesf  ; «hil»  th«  |wctiluihty  uf  Ku  hing  is  /rttdcttt,  tiwugh 
at  the  risk  of  lutiag  furev  amt  wanting  harniany,  or  of  being  Ivss 
HBiiniS  ill  li^fca  tbe  slower  eul  more  deUtNiratti  motions  uf 

the  gram.  “ aays  hs^  “ of  tlw  Kngravri't  tool  (the 

burin)  each  struke  is  an  angular  iacMMk  whsrb  tona  atusi  of  esune 
give  the  line  tirvagth  ami  ftrmaess,  if  it  be  net  my  leader.  Jfiem 
such  a tine  alio,  as  it  is  a dvtiberale  one,  eorrednasa  may  beaa- 
pccted,  but  no  great  rrenKm) ; for  it  is  a laboured  line,  |>lo(ighed 
through  the  netat,  and  miiet  nrcresarily  in  a lU-grse  want  rase. 

Unlimited /rcfvAiin,  on  the  other  hand,  is  the  characteristic  of  Kteh- 
ing.  71h>  needle  gUding  along  the  surface  of  Dm  cupper  merts  no 
f«nstanc»,  and  take*  any  turn  tlx  band  plesiei  to  gi««  g.  Kichiiig, 
indeed,  is  toere  drawing,  sad  may  be  practised  with  the  same  fadkity. 

But  as  aquafortis  brtes  in  an  f^uaUe  menaer,  it  cannot  give  the 
lines  that  strength  which  tveeive  from  a pointed  graver  eutting 
into  the  copper.  BesiilM,  it  ie  difficult  to  prevent  its  Uiing  the 
plate  ell  over  alike.  The  distant  {lorti,  indiir<l,  msy  he  easily  co- 
veted with  wax,''  (stopping  mixtuie,  see  Note  HB.)  ami  the  grand 
effect  of  the  keeping  pre«wved ; but  to  give  each  »niitller  part  its 
proper  reliel^  and  tn  harmonize  tbe  whole,  require*  *o  many  difli-rent 
degree*  of  strength,  surb  easy  tramiiMin*  from  ime  into  another, 
that  af|uafortie  alone  n nut  equal  to  it  Mete,  tharvfore,  Kograving 
(with  the  buna)  hath  the  odvanteLge,  «hirb,  by  a stroke  deep  or 
tender  at  tbe  artisi'e  pleaaure,  can  vary  strength  faiotnwa  in 
any  degree."  Uilpin,  £my  as  Primit.  p.  <48. 

ITie  value,  say*  M.  Banach,  ^c.voL.  i.  see.  446.)  of 

Kngravings  produced  Painivre  and  Ktchars,  conedout  of  greater 
pewera  in  dc*i^  than  in  execution,  must  net  be  sought  for  in  their 
style  of  handling:  ('hat  is  to  say,  in  any  regular  adaptation  of 
peculiar  Uisrt  and  cruss4utching«,  or  in  tbe  f^ucth^  uf  a clear 
effect  fay  carefolly  alteodiagto  tbeaetkin  uf  iheacid  on  tbe  metal  -,) 
their  merit  eotmsts  chiefly  in  the  drawing,  in  the  expre^iou,  or  in 
the  grouping:  and  crrtainly  ne  style  uf  Kngravir^  amid  be  Iwttsr 
suited  for  such  slight  drawings  as  require  no  great  effect  of  light 
and  shadow. 
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CMily  Iwo  arlisl*,  Jona$  Umbacht  ft  native  of  Augabit^. 
boni  A.  D.  16*20,  who  died  in  1700;  and  ChriUian  Ber* 
nard  Rodi,  born  at  Berlin  in  1726,  who  died  a.  0. 
1797.  both  of  them  Painlera.* 

Amon^  Flemish  artisla  we  might  particnlariic  TAo> 
mas  of  Haerlem,  who  came  to  England  about  the 

litite  of  the  Restoration,  and  was  much  employed.  He 
|>ainle<l  aea>porls  and  shipping  with  ainal]  figures.t 

In  Italy,  Guido  Renit  whom  we  have  already  noticed 
a<»  of  the  Bolognese  School,  (Paisctino,  p.  474.  476.) 
oite  of  the  greatest  ma»tera  of  graceful  design,  executed 
a considerahlc  number  of  charming  Elcliinga.  They 
unite  masterly  frcetlom  and  boldncsa  with  the  same 
beauty  of  expression  in  the  beads,  and  the  same  correct 
drawing  in  the  extremities,  aa  are  known  proverbially  to 
cluractcri've  the  Paintings  of  Guido,  lie  died  aged  sixty* 
eight  at  Iki'ugua,  his  imtiva  city,  a.  n.  1642.  He  was 
emulated  very*  successfully  in  the  use  of  the  point  by  a 
contemporary  Painter,  for  aome  time  liis  pupil,  •S'lmone 
* Cnrr/urm/,  called  from  his  birth  place  Srmoar  doPcsoro, 
ulHiin  Painting  as  well  as  in  Engraving  is  allowed  to  Itftve 
approached  nearer  ioGuklo  than  any  otlier  of  his  itume* 
r«ms  imita'ura.t  Tlic  Etchings  of  Simone,  in  the  style 
of  Ills  master,  would  not  1^  easily  distinguishable  from 
Guido’s,  but  for  their  comparative  dcBciency  in  timt 
correctnesa,  (particularly  as  regar»bi  the  marking  of  the 
exlrcniities,)  and  in  that  taste  for  which  the  Etchings  of 
Guido  are  prc*eminenl.  Strutt  mentiims  6Vuho  Car- 
pioni,  bom  IGll,  a Venetian  Painter,  in  the  style  of 
Paul  Veronese,  (Pai?«tino,  p.  476.)  as  a tolerably  suc- 
f essful  follower  of  Guido  tn  Etching.  Pif.tro  TistOs  born 
at  Lucca,  A.  o.  1611,  niwl  thence  cailetl  II  Lucchesino,  a 
pupil  first  of  Domenichtno  and  afterwards  of  Pietro  da 
Cortona,  is  anotlier  Painter  whose  Etchings,  to  the  uunv* 

* whom  raentioo  U mmle  by  B«roa  Heioekeai 

etched  with  a light  and  tpiriteil  several  Umbeapea  cuntoiaiax 
rattle  and  fieiirvL  Ilis  PUt«'«,  of  vhirh  an*  extant  ti}iward«  of  Mie 
hnnilre-t  and  twenty,  are  mimtiy  of  moan  «iie  aad  of  an  octagon  form, 
/rndp*,  the  next  named  attivt,  who  had  been  ■uccvciiTely  a puj»l  of 
Charles  Vanluo  Bad  John  ttestuut  at  Paris,  arul  iiftetwari^s  a btudeat 
in  Italy,  hTOi»,;hl  bark  with  him  to  Berlin  the  paircr  of  enrirhiag 
the  ('hitrchp*  and  Pnlucrs  ufhi«  native  P.u««ia  with  Bercra]  bi^ly 
rilued  Work*.  Tie  etclkd  a cunaiderabte  number  (upwards  oAwo 
bnndred  Hutca)  after  hU  ova  hi*toricAl  th'dgat;  fevi-ral  of  them 
siVef  the  Pichires  which  he  painb-ti  for  various  public  eillfires.  He 
if  dipvnbed  as  working  thn  oredls  after  a iieculuu  nuniitr  of  his 
own,  rather  ming  it  aa  a lwu«h  tiuin  a peccil.  Ilia  Prints  are  cun* 
swpwnliy  free  and  «|write<t,  bit!  show  macks  uf  haste.  It  ts  obeerred, 
also  of  his  historical  figures.  p.trticutaHy  ofhis  remslca,  that  they 
wont  dignity.  ni<>  younger  brother  //ra^y,  wbodied  pTcmalunly 
at  the  age  o(  thiriy-two,  was  a profrewd  Ko|;raTvf,  and  a very  erwh- 
ttblc  dtsci[Je  a1  Paris  of  the  fainoua  WiUe.  (Art.  39.) 

f Qua*ifuf  trt  cs/enyKi,  says  U.  Bartsch,  gmt  ffrarinXmite  poini* 
rt  yw'iVe’jr  ot>  mr^e  m bitrin  ni  srcAe,  c//ri  nc  imumt 

ysj  ift'ffnr  an  irft'Ui/t  effrt  rfc  chir  cAicvr.  Sa  /bfo*  dr  gravfr 
ett  rrc”nn»usnHr  ais  peiUs  trstifg  tntrrevaptt  yw'  « latrcwt  ftume 
«rYi«/c  if*  dfffrftHtes  /urmet.  (^*  imii»  tunl  piu$  ou  auiuts 
ttrrt'i  amij  rarrmenl  ctmrfrls  tfwitc  Ciin/ri-i'uii/^*.  Sf$  smi/ 

tr*i-rarr*.  (/Viwrrc  tJrar*iir,  vol.  it.  p.  137.  rt  sry.) 

I Gtor^mm  B^tnla  BohfHtm,  bora  at  Rulugna  tn  1611,  was  a 
pupil  and  intitstor  of  Uitid«>,  {Petnirt  CretTwr,  voL six,  p.  Ib7.) 

iiniirrt*  Sirani  and  his  dsncMer  Eits^irtU,  {Hid.  p.  147. 
1 b I .)  of  Bvdogno,  were  also  lorreMfiu  fubowers  in  tints  School.  lie 
Wan  a farniirite  sclwhir  of  Guidt),  and  etched  likewise  in  a free, 
•{itrited  style.  (/6iii.p.  161.)  Civ/io  Carpusii  of  Venice,  wbo  ia 
Pamtin/  lullowed  the  ^Icndid  sirle  of  Paul  Veronese,  is  rrcurded 
likewise  by  M.  Bartsch  Uh  hU  Ktchli}((S  a /a  Gmtfo.  ^Jbtd.  xx.  pw 
17*1.)  Also  Ovstemm  Bolo;;sa,  a Uistinguisbed 

^hclide  of  Guido,  etchoil  sewnd  l*latei  io  the  nwuioet  of  ha  master, 
whten,  thou;;h  less  njiiritcd  in  exeention,  are  oeater  and  more 
finished.  F)imgmic»  Starut  Bonavrra,  of  tbs  city,  nephew  and 
of  Caauti,  fnllowcd  in  the  same  style.  H>b  Eiduoin  an 
fiuisbml  with  the  dry  point,  (/^isf.  rol.  six.  p 


her  of  about  thirty'iiinc,  arc  held  in  ennsulerable  ctllma-  Chalew* 
tioo.  They  have  the  merits  aa  well  as  defects  of  his  ^ 

Pictures,  and,  while  they  discover  surprising  variety  and 
powers  of  invention,  are  too  often  deficient  in  exprciisioD, 
neither  portraying  female  grace  nor  manly  beauty. 

They  resemble  the  mannered  style  of  Autunio  Tem- 
pesla,  but  are  of  superior  esecuUoii.  A Neapolitan 
Painter,  (burn  A.  d.  1632,)  Lveca  G/ordano, (Pai.vtino,  L.Giw 
p.  478.)  is  another  pupil  and  assi.Htaiil  of  Pietro  da  daao. 
Cortona,  who  has  left  some  masterly  and  very  spirited 
Etchioga.  M.  Bartsch  (Peinh'c  Gr<irr//r»  voi.  xxi.  p. 

173.)  records  six  specimens  In  the  style  of  Spognniettu, 

the  artist’s  first  instructor.  Giuseppe  Diamanimi,  born  Dvomaaiini. 

about  A.  D.  1600,  ill  the  Province  ol  Romagna,  is  another 

Italian  Painter  whose  Etchings,  to  the  number  of  abuut 

forty  Plates,  are  much  esteemed  and  possess  a rare  union 

of  grace,  correctness,  and  spirit.* 

CoMPOU?ID  ClMLCOatlAPHr 
ffood  Blocks  ajfplied  io  Co/iper-ii/afe  Impressions. 

(46.)  Having  now  given  some  account  of  three  dis- 
tinct  metlKMla  of  Engraving  on  metal ; which  mctliotfe,  *.^*'®*’tP** 
from  the  ctrcuniKtanceuf  each  be'iigsiNncliines  employed 
singly  and  uuassblevl  by  the  others,  we  have  called 
simple  processes  : we  proceed  to  meutimi  several  cunt* 
binations  uf  these  cither  among  thcmaclvcs  or  with  other 
melhudfl. 

The  first  of  thc<«e  compound  proce.s.*ea  to  be  menlloued  Wood 
U the  «u‘iiu  <»f  Wood  Engraving  wiUi  Chalcography ; a 
mcthtxl  ;il’-.idcd  to  (Art,  20.)  aa  U-iog  cuivsidercd  the 
cbaraciei'istic  of  chian^scuro  printing  in  Gcrnmny.  An  Impres* 
oncient  German  master,  who^te  name  A/air,  with  the  siom. 
date  1499,  is  a(lixe<l  to  his  productions,  has  already  been 
mentioned.  (Note  (W.)  at  the  end  of  Ekohavino.) 

M.  Bartsch  {Peinirc  Graceuft  vol.  vi.  p.  367.)  calls  hii.s 
a ualive  of  I^ndshut  in  Moravia.t  The  subject  being 
first  outlined  on  metal  was  then  printed  and  the  imprea* 
sion  afterwards  shaded  by  means  of  ditferent  blocks. 

Papillon,  however, complains  of  tins  outline  from  copper- 
plate as  greatly  inferior  to  an  outline  from  wood.  He 
calls  it  poor  and  scratcliy.  Afoigre  el  igratiffne,  soya 
he.  if  n’a  ni  Cexpresnon  ni  la  beauii  de  cdui  qui  e»t 
§rav^  en  bois.  He  mentions  a chiaroscuro  Print  in  his 
pof>sessioQ  from  the  hand  of  Abraham  Bloemaert,  of  Btomietf. 
whicli  the  outline  had  been  etched.  But,  in  general,  tbs 
Prints  of  Bloemaert  thua  executed  are  very  spirited  and 
produce  a good  eOccL  Amongotbera,  we  may  inatance 
a **  Holy  Family;'*  a ** St.  Simon,**  with  the  instrument 
of  his  martyrdom  ; **  The  Woman  witli  a Veil  a *'  St. 

Jerome,**  after  Parmegiano ; and  ft  **  Naked  Infant,'* 
alter  Titian.  M.  Bartsch,  by  some  mistake,  {Anleitunf^, 

4rc.  toL  i.  sec.  638.)  nainca  Cornelius  Bloemaert  aa  the 

• M.  Barhrh  jritet  the  nsmrt  of  two  modern  Paintrra  of  HftJjr, 
both  living  io  1b*l,  wbaw  Ktehings  ate  remarkable:  f^drrtr* 

StlaleUi  St  Ftorenre,  and  Bartoiamro  l\i*rHi  at  Rome.  {JmtritvHg, 

4rr.  aol.  L (<.  196.  sec  4311.) 

f **  Ills  nvndv  of  cipvrating,**  ssyi  Slnitt,  " was  extremely  vimt  le. 

He  first  ragraved  the  suhieet  moi«sed  upon  eojyvr.  and  finished  it 
as  mnrh  as  the  artists  of  his  day  uruslly  did.  Ue  next  prepaml  a 
block  of  wood,  uyoD  which  be  cot  out  the  exlreme  li|^U,  and  Ibsn 
ImpreMed  it  upuo  Ibe  Print,  by  which  means  a faiat  tint  was  added 
(o  all  the  rest  uf  the  Work,  excepting  only  to  those  parts  where  the 
liijhis  were  meant  ta  predamioute,  which  appear  as  if  hv*if;htea«4 
with  white  palot.  The  Prints  performed  in  tbe  style  above-men* 
lioaed,**  eontleuee  Ur.  Strert,  **  are  estiwiDety  good  rapwsentaUoas 
of  such  drawiaga.* 
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Eogr*»ia(c.  who  aWempted  works  of  this  kind.  Comeliot  was 
certainly  emincnl,  bul  not  as  a Wood-Engraver.  He 
was  the  youngest  of  four  sons  of  Abraham  above-men* 
tioned,  and  has  undoubted  claims  to  originality  on  cop- 
per,  as  the  introducer  of  a style  aflerwards  perfected  by 
the  great  Engravers  of  the  French  School,  Audrmn, 
Baudet,  Picarl,  and  De  PoUIy. 

C.Oietiiis.  A learned  antiquarian  Work  by  Hubert  Grotius,  (Art. 

40.)  of  which  PapiDon  posaeaaed  the  hrst  volume  on 
Roman  antiquities)  contains,  he  says,  a portrait  of 
Hubert  in  the  frontispiece,  outlined  similarly  to  the 
above.  Z«e  irail  e»i  grave  d f eau  forte  et  la  planche  de 
rtiiirke  en  hoh.  The  same  mode  of  eiccutk>n  is  also 
adopted  hy  I J ubert  for  representing  one  hundred  and  forty- 
one  metlals  of  the  different  Roman  Emperors.  PapiKoa 
further  stales  himself  to  be  the  possessor  of  a **  Death 
of  Lucretia/’ similarly  performed,  and  bearing  the  dale 
P.  M»-  1612,  by  Pant  Afomise,  a distinguished  Painter  of 

teelxa  Utrecht;  and  particularizes  two  amateurs  and  collec- 

tors of  great  celebrity  in  his  day,  M.  Crtaal  and  the 
Csylus.  Count  Caylua;  the  former  as  having  patronized  and  the 
latter  as  having  practised  this  style  of  Compound  Chal- 
cogTsphy.*  A French  artist  named  Pan/ 

RciUri  ioine  Robert ^ born  at  Paris  about  16S0,  ts  mentioned  by 

M.  Bartsch  as  having  etched  several  of  the  subjects 
which  were  executed  in  chiaroscuro  by  Xicolaa  and 
Vincent  le  Sueur  (Art.  29.  31.)  for  the  Crozat  collec- 
tion. 

We  may  here  subjoin  the  name  of  an  ingenious 
Kiikdl.  Englishman,  Kdvxird  Kirkxilt^  (.4rl.  30.)  who  invented 
a mode  of  producing  Prints  in  chiaroscuro  by  a inistura 
of  etching  and  inerzotinto  (Art.  62.)  with  the  assistance 
of  wooden  cuU.  The  outline  is  boldly  etched;  the  dark 
»>hadows  are  then  worked  on  the  copper  with  the  grain- 
ing tool,  and  the  remaining  process  for  produciug  de- 
anitinlB  and  for  leaving  t^  high  lights  is  effected  by 
separate  blocks  of  wood. 

^ r (47*)  Being  drawn  once  more  to  the  subject  of  Eln- 

ratttd  uwk  relievo,  we  m%y  iMAXCused  for  iniroduang  to 

on  metaL  th^  reader  in  this  place  a methud  practised  by  Mr.  * -"ir. 

of  executing  Engravings  on  metal  so  as  that  the  lines 
of  the  work  may,  like  those  of  type  or  of  wood-cuts,  form 
a raised  surfacc.t  Tliis  invention  is  so  recent,  as  to 
require  every  indulgeuee  from  criticism,  but  it  promises 
the  means  of  combining  the  faeililiesof  copper-{>iate  with 
the  durability  of  Engravings  on  wood. 


* Train  4U  /a  Oravarw-,  Sft  rol.  L p.  396,  397.  400.  406. 
f Un  aw»U  poitvhrd  jJate  of  copprr  (a  prefrrabls  material  to 
lead,  prirter,  type-metal,  line,  or  braaeiy  all  of  which  har*  kweci  tried) 
Ibe  (kawinic  for  Uw  iotoaded  Print  ia  made  with  a pen  ot  hair  pencil 
dipfted  in  turpenliBe  vamiah  ooluurod  with  lamp-black.  L«<  thia 
draa  mg  of  vamiah  ba  perfecUy  dry,  aiwl  then  pracawd  aa  in  atebiuK. 
(See  Note  BU.)  The  acid,  |H>urvd  iqua  Ihr  plate,  will  raaxwa  ^ 
ita  artkm  #<i  tha  uacorared  parti  of  the  coppw  all  tha  intmticaa 
i&teiMlrd  to  be  boUowad  out  between  tha  lioei  of  ttw  drawing.  In 
dark  abaUmg,  whet«  tha  luma  ara  numervtM  and  cloaety  drawn,  and 
tha  iutarmtiOKa  tew,  tbia  opmliea  is  perCunnad  witbuvt  much  tiik 
of  accident ; tut  if  the  diktonce  be  euuulacabla  between  tha  Linaa, 
k will  he  ncecaaary,  by  a auha«|uent  proevta,  to  nn|iiiiy  Ibc  burin 
tor  cuttniK  away  the  parti  which  aurround  them  in  order  to  preveait 
the  dobber  of  the  priaaman  from  rroebtag  tha  bottom,  aa  aa  to 
cluerta  it  with  ink  and  cauta  a blurtad  impvaaaioo.  , 

Tba  ingenwiua  coatriver  of  tins  metliod  teeoanDeoda  from  expo- 
riencetliot  the  CQmtnuD  atchiatr  ground  ba,  ia  the  first  iastoaea, 
Lud  upon  tha  copper;  east  that  with  an  ctchiag  tieadle  iha  first 
ei'urse  of  lines,  or  ralhar  MUmliaes,  bs  raa»ov«d  ; and,  lastly,  that 
wr«r  ihrsa  tha  artiat  ahould  put  ut  )iu  ctum  lines  wiib  the  vsnush. 
la  Siicb  {lortt  as  rea^uiro  nwra  freedum  af  touch  the  atebiag  grout>d 
may  U scrapsd  away,  and  tha  drawing  caaoptotod  with  Uui  vanuah. 


ffork  of  Oit  Burin  ct>mbined  tcith  that  of  the  Etching  Oialci^ 
Seedte  and  Dry  Point.  tsnq'by 

(49.)  But  iba  ivnrt  of  compound  process,  which  in  Burin 
modern  Art  has  gained  most  admirers,  and  has  engaged 
the  attention  of  the  mrjsl  considerable  number  of  ariiata, 
requires  next  to  be  remarked  upon;  namely,  the  con- iK«dle  and 
junction  of  etching  with  the  work  of  the  graver  and  of  dry  point, 
the  dry  point.  (Art  S3. 44.  45.)  According  to  this 
combined  arrangeineot,  each  of  these  three  modes  of 
Eograviug  U marie  available,  on  one  and  the  same  cop- 
per-plate, to  the  representation  of  such  objects  as  each  ii 
best  atlapled  to  delineate.* 

(49.)  To  give  more  than  a very  select  number  of  the 
artists  who  have  been  distinguished  in  the  compound 
procesa  now  under  our  consideration  would  be  to  trun- 
scribe  a whole  Dictlouary  of  graphic  biography.  We 
shall  therefore  limit  our  attention  to  comparaiivefy  a few 
iu  each  of  the  European  Countries  before  mentioned,  ond 
we  propose  to  divide  works  of  this  kind  into  two  classes. 

1.  Works  in  which  etching  ia  merely  a batia  or  ini-  Twoclaisei 
tiatory  operation,  and  of  which  the  remainder  is  com- 

plcted,  partly  with  llie  dry  point,  bnt  chiefly  with  the 
graving  tool:  to  that  a copper-plate  thus  executed,  pos-  yrmfhf. 
seises  all  the  Blren[;tli  and  harmony  of  an  Engraving 
periuniied  from  its  commencenvent  with  the  burin  alone. 

This  style  of  tl»e  Art  arose  only  in  the  beginning  of  the 
XVIItfi  Century. 

2.  Works  in  which  ciching  predominatea,  but  iu 
which  the  IMates,  after  the  process  of  etching,  are  more  or 
less  retouched  and  strengthened  for  pictorial  etf'ecl  by 
like  graving  tool  and  dry  |joiiit.  These  PriuU  resemble 
drawings  of  which  the  merit  depends  on  a )>ro|>er  ma- 
nagement of  light  and  shade.f  They  have  sometimes 


* A pecuUnr  esesUenee  uf  etchiDK  eouitta  ia  its  sdnirable  rx- 
presiion  of  ths  piehirsM^us  ia  anewat  ur  rubed  Uukliags,  ia  cot- 
togvi,  io  r«>clu,  and  uaevsn  iii  the  broken  trunks,  ao<!  \iar- 

licitlsrly  the  foluge  vf  tivsM,  aoJ  ia  its  general  aptnna  foz  pot- 
trsying  vegetotioii.  To  charmetertse  such  ubjrct4,  oa  agrsssbie 
rouidiaess.  when  tha  adj  is  (wrniitted  to  bits  frarty,  is  produced  ; 
oiMl  on  cbn  eSkar  band,  say  nquiml  degreo  of  smoutbiicaa  is 
equally  attainable  by  lyason  of  ths  uaifonn  sebun  of  lbs  e«rvdiDW 
Irquid  when  Wn  to  Into  ihe  lines  evenly  snd  atiic*.  (Art.  19,}  The 
huidalMsof  ihcopcfAtor  bst  ilis  inestimable  odrsati^  °^*pplyuie 
his  ctchLof^  orudle  with  tha  sanw  frvedum  as  io  druwina  with  a 
block-lead  pencil. 

Etching  olooe,  however,  would  ba  feeble  and  often  inconect. 
Wbervver  )issciiiun  and  strength  are  irquircd  the  bun n is  iiidis> 
penaable;  sad  the  latter  iiistniment  (mors  especially  in  pHirsits, 
whsre  tha  moat  minute  parts  muot  be  faithfully  giren)  » mphiyed 
tor  re-entering  the  vtched  Imet  to  give  them  the  requisite  sbaqmns. 
For  mgraviog  aloo  Mich  iiaca  aa  swell  by  itneunblu  graJaiion  from 
a fine  extmni'y  to  grrster  thtekneas,  or  vttw  twtd,  although  oeee- 
rol  etching  needles  ddiertog  in  bn»dlh  may.  one  afier  the  other, 
be  tiaed  for  rs-entrring  the  some  line  ; or,  nl'tlKMixh  Uts  in%irumrat 
which  Boom  ti-rms  on  (see  Hiate  i.)  may  be  applied  ; yet 

no  Use  a(  this  kind  can  everctjusl  in  rleontets,  rxactnm,  and  firm- 
ness a line  cut  at  one  sweep  with  the  gravn^  tool.  The  now  uai- 
versal  proctica,  therefore,  of  mottom  Cbaongrapherv.  whether 
execuUng  the  largest  or  the  mo»t  minute  Works,  is  first  to  bnn*:  their 
Plates  to  a state  of  eaa^id«rabl«  torwaidneits,  and  to  produce  sit  the 
producible  effect  by  meaiui  of  eirktmy;  thro,  wiih  thr  gmrrr,  Io 
normoniia  Iha  difiermt  mSMaeo,  and  ira'M  tht  dry  fouU  to  tist  the 
lights  and  more  delicate  portMmi  of  the  Kngrasing.  So  that  Hoice 
profereerlly  wrought  by  tlw  burin  arvocarerty  to  l*e  fouod  without 
aomc  aadslance  Irom  Hchmg : while,  on  the  other  hand,  few  coppes^ 
platoa  under  the  ttlle  vf  etchings  ors  commrtted  to  the  ums 
without  soma  touches  from  the  paver  and  dry  |ioint. 

f Arnimumg,  S(r,  vnl.  I sec  445.  M.  Harlsch  has  included  this 
c^ass  of  Hnnts  among  his  examples  of  etching;  but  os  in  most  of 
Uiem  considerable  use  of  Iho  graving  tool  or  biiriu  is  introduced, 
we  murt,  to  be  consietent,  tncluik  them  among  tpecunene  of  (^oa- 
pownd  Chalcography. 
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>ecn  with  etchin^r^,  Th«ir  eiecntion.  howerer, 

iflvancew  a jlcjjree  ftirthrrihan  in  the  Prints  we  have  just 
ncnlione<!.  (Art.  4a  ) by  Rf»<1e,  Guido.  Cantarini,  Testa, 
ind  others:  and  whkh  latter  may  be  compared  to  alight 
sketches  where  no  peculiar  effect  from  shading  is  cx* 
j»€Cieil  nr  inten<led. 

(!^.)  Respecting  the  ffrst  of  these  classes  of  the  Art 
it  is  to  be  remarked,  that  althotigh  such  a complete  union 
in  the  operations  of  the  graver  with  those  of  the  etching 
neetlle  \«as  not  accomplished  in  the  XVIlh  Century,  as 
was  afterwards  effect^  by  Qeranl  Audran,  and  the 
French  School,  towards  the  end  of  the  XVIIih;  yet 
that  the  attempt  was  made  long  before,  and  not  alto* 
peiher  unsuccessfully  in  Italy:  and  as  the  invention  of 
eicliing  was  at  first  introduced  only  in  the  light  of  a 
siihstitiite  for  the  work  of  the  burin,  no  doubt  the  burioist 
would  more  often  deem  it  expedient  |o  retouch  his  etching 
with  the  graving  tool,  than  afterwards;  when  the  peculiar 
virtues  of  each  process  came  to  be  better  understood 
ami  appreciated.  We  have  already  included  jt^osiino 
Cararci  (Art.  37.)  among  the  most  eminent  biirinista  of 
Italy.  Three  others  of  the  same  name  and  family,  Ludth 
vico,  bom  a.d.  1555,  the  celebrated  founder  of  their 
School  in  Bolt^a,  (PAiirriNO.  p.  476.)  with  his  cousins, 
/Innibaie  and  Francesco,  (but  more  particularly  Anni- 
bale,) vounger  brothers  of  Agosttno,  have  left  us  several 
free  and  masterly  specimens  of  historical  Engraving, 
partly  etched,  and  then  finished  with  the  graver  Their 
contemporary  Federico  Farooeio,  of  the  Roman  School, 
(PAiNTijiO,  p.  474.)  was  another  peinlre  grarmr  whose 
Kngravings,  not,  certainly,  examples  of  delicate  execu- 
tion, possess  the  yet  higher  claims  of  correct  design 
und  Itcautiful  expre^ion.  He  died  in  1612.  An  exact 
account  of  the  Prints  br  these  artists  is  given  in  M. 
llartsch's  seventeenth  and  eighteenth  volumes. 

We  must  here,  as  before,  considerably  abridge  the 
mati  rials,  which  with  some  care  we  had  collected:  and 
in  orfler  to  preserve  our  prescribed  bounds,  can  only 
give  in  nearly  chronological  order  a few  of  the  names 
which  belong  to  the  succeeding  centuries.  Such  rc> 
murks  ns  our  space  affords  will  W found  occasionally  in 
a note  helow. 


Artl'W*  Wli»r#  bora  a»4  «ba.  DM  at  a. 

AV/fNR  '/•■/  /'u  PslcraM  ..1610  Naples 1692 

Piftnt  7V-«/a*  ...... .Lucca  ...  .161 1 Drowned  in  tha  Tibtt  1650 

C«rh  Cr$i&\  Antrodueo.  1626  1666 

1 II  fVoiai f'ea  Hslormci, . 1676 

■ 4\Picfn}  ocltied  wiihhttbcvOter  at  Rome  about  *...1700 


* lift  t*a  and  Tfiia  witv  pupili  of  Dooianiehuw.  Eogravera  of 
aomc  reWbriir,  tlw  fonrirr  an«r  kia  tnaftar,  u wall  u After  tfaa 
CafMCCt  and  Nic.  Poua»io ; llw  latter  after  lua  own  dniifna.  Testa 
lUudied  »ora«  tim<f  uixler  Pietro  ila  Coetona.  (See  Roman  School, 
PAtNTtKO,  p-  474.)  The  \torks  of  Te«la  have  been  aametirnea 
cluswd  ann  compared  with  ihoea  of  Tempaata,  (Art.  4.V.  &I.I 
tnit  tho*e  Pnot«  lo  which  w«  now  alhulc  are  more  finished,  and 
poaM'ti  iuprrior  rxecu'ion-  Foe  on  aceount  of  Testa  as  well  as  of 
l>fl  P-i^  are  XX.  of  the  Ptimtrt  Onvemr. 

f CVtrn,  another  disciple  of  P.  ds  Cortona,  ii  recorded  by  hi. 
IlArtsch  i^pftntrt  Grarrur,  eol.  ixi.  p.  IDI.)  ss  the  KngrSTer  of 
shirty  ptece«,  (sirty'fuur  of  them  subjects  from  the  Fameae  GaU 
Icrv.)  ysi  ofrrnt  ¥n  dftmn  fmr  ft /rrme,  mmu  ya'ime  foinTe  Ugire 
mitet  ifoMfraye  it  t^rtn  trit-intrlLatMe. 

I Pittra  wis  an  Erclrttsstie  and  a Monk,  but  found  letftua  in 
his  scclusiaa  to  become,  according  to  Baldiaitcci,  a respectable 
Painter.  As  an  Engraver  he  is  b^r  kuosrn.  His  drawing  ia 
extremely  correct : and  his  Prints,  the  beet  of  which  are  after  the 
Caracci.  {<osac«b  admirat-le  boldness  ami  frccdiMn.  Koch  of  the 
bruthera  engraved  several  l*1stes  after  P.  da  Coetona,  Ciro  Ftrri, 
and  Carlo  MAratti,  (P*i«T»xn,  p.  474.)  and  Pietro  was  engaged 
wi'h  CcMTv  Fiinielit  in  a set  of  fifty-wx  Prints  fnim  the  series  of 
lectures  in  the  Vatican  called  **  Kaffaallc’s  Bible.*’  The  first 


Aitifli'  Nsaes.  XVheea  beea  sad  whea.  Die4  at  a.  a.  f 'haleo* 

Cesoer  Fon/f/fr Floresce ......  1 660  Roma 1752  8'*l'hF 

Car/e  Gre^sn  Floicoca 1719  « • 

GiacosM  Frey  f ....... .Lucerne  .... . .1641  Rontf  *.«.  .....  1752 

Omf*ppt  H’ttgntrl  . ..  .Thmlrodotf. . . .1706 

D«mrmt(r>  Cymtgv^  ....Veruua  ..... .1727  .............. ISOO 

''m.. 

FnuietK»  B>iriaUtti(l  ..Florrnoe. .....  1730  Lisbon  • 1612 

Gieremi  fo/pat9  ... . ..Baisaoo,  about  1736  IbOO 

Jtapbaei  JtforyAca  • ...  ..Naptet 1755 

(51.)  Our  second  clast  includes  a host  too  numerous 
for  detail.  A number  of  Painters  in  the  different  Schools 
of  Italy  have  been  distinguished  in  this  class  as  etchers. 

Most  of  them  will  be  found  in  the  aiiteenih  and  five 
following  vtdumes  of  M.  Barlsch’s  Ftinire  Gravatr. 
Franct$co  Matzvoii^or  Parmrgiano,{Vki}*riHO,  p.  477.)  Sfc»»i 
whom  we  have  remarked  upon  as  the  introducer  ofcitusia 
etching  into  Italy,  claims  to  Iw  first  mcnliuiicd.  He  was 
bom  A.  o.  1503,  at  Parma,  as  hts  popular  name  imports. 

We  next  find  ourselvea  among  the  Italian  artists  whom  ^ 
the  munificent  Francis  I.  invited  lo  Fontainebleau. 
(Paintino.  p.  490.  French  School.)  Z.ucat  Prnni.  (a  UPhaoL 
fbllow-pupil  with  his  brother  11  Fattore  under  Raffaelle,) 


thirty-six  are  by  FantcUi,  but  aia  much  iafarior  to  the  rsmaiodor 
from  the  hand  of  Ptetru  Aauila. 

* A Work  entitled  Mm*mm  FTormtiiuem,  portnyiog,  at  ila 
owna  imposts,  the  treasares  of  Art  at  Florrace,  CAllcd  forth  the 
gra)ihie  tmleols  of  eeverol  divtinipiishei)  artists,  and  nmonir  utlMri 
of  Otrh  Orrmri,  a pupil  of  the  celebrated  Umcoina  Frey,  abuve 
uameil.  Catio  left  a son,  FcrdtiMWe,  born  at  Florence  in  1743, 
who  studied  at  Potia  in  th«  School  of  J.  G.  WUle,  (Art.  39.) 
aad  has  rncraved  saveral  I'latea  of  eonudermbte  merit. 

4 Frrf  boa  beea  generally  put  down  amotiK  the  German  School, 
sdlhoQiih  he  must  have  psssM  bis  life  at  Home  frutn  the  o|{e  of 
Iwvnty-two,  ontil  his  dratit  at  the  age  of  s«veuty>on«{  and  alibutigh 
he  was  regiuded  as  one  of  the  abUnt  nuuters  in  that  city,  lie  left 
his  native  Swissartsad  to  bceume  a pupil  at  Romo,  for  some  tioMi 
of  Wevterhout,  but  afterwards  of  Csslo  klorstti,  under  whom  bo 
was  a fcUaw.*tndeiit  with  Van  Aodenaetde,  a future  omamvol  of 
the  Flemish  School.  Maraiti  is  said  to  have  remarked  to  hia 
pu])da,  that  a eoemnuB  fisult  of  historical  Ragravm  was  to  cause 
nanlnees  in  thrir  conlours  by  tug  use  of  the  burin ; that 

Dorigny  in  hie  best  Prints  hod  escaped  this  error;  and  that  hy 
familiarising  their  hands  to  the  etching  point,  they  would  find  it 
to  exceed  t^  graver  in  delioeatioa  of  ^lictuiesqoc  ohjvct*.  By  the 
advice  of  Iheir  master,  Audenaerde  and  Frey  pursued  Ihe  same 
style  of  Rngraving,  but  Frey  with  so  superior  eiicceu,  as  to  be 
eometimes  remark^  upon  os  the  Gerard  Audran  of  Italy.  RaffaeUe, 
Guido,  Dumenicliino,  P.  da  Cortoeo,  and  Msratti  are  iIm  Painlere 
after  whom  the  principal  Ragravings  or#  executed  by  this  correct 
and  tasteful  draughtsman,  as  well  a«  perfect  masti*r  of  harmonious 
effect.  Few  Pnots  approach  nearer  to  the  style  of  Iheir  originals. 
Good  unpretaiont  are  extremely  rare.  Hit  son  xml  pobluher 
PJktSp  is  said  to  hare  retouched  most  unskilfiilly  the  worn  I'laiee, 
awl  to  have  destiuyed  all  the  birmooious  sweetaees  and  deliemcj 
of  Giacomo. 

I This  equally  edebroied  native  of  SwieserUnd  eetablished  bias- 
self  ol  Ven-ce.  Hit  Wwk^  like  those  of  Audran  (Art.  56.)  nod 
Frey,  show  how  adnrtirmble  is  the  onlou,  judiciously  and  tastefully 
mods,  of  etching  with  the  work  of  the  burin  and  dry  nuiint.  From 
hie  School  at  N'ensce  have  eooe  forth  some  of  the  oUcst  moderns, 
Bmriufota,  Fltparf,  Bemrii,  OtpeiUni,  suad  others. 

§ Cunego.  with  CapelLooi  and  otbcni,  worked  foe  the  Scti«4s 
AsAca  of  Mr.  Hamilton.  He  afterwords  canoe  to  England,  where 
he  engraved  some  Plates  for  the  BuydeU  cullectioa. 

|)  Dr.  Johnson’s  Kfitisph  on  the  Poet  OuUtfnith  may  be  parodied 
with  stnet  truth  tn  rervreaee  to  the  indefatigah'e  gemus  of  Bart^ 
/«sti,-'tbat  he  left  scarcely  any  sp^ies  of  Eni^aving  ‘'untouched 
or  unadorned  hy  his  hand but  it  U to  bis  Wurka  in  the  da«s  of 
Art  we  now  consider  (such  as  hie  **  Clytie  repuisuig  the  God  of 
Lore,"  nfier  A.  Caracci)  that  he  is  indebted  tor  his  settled  repu- 
tatum.  Uifl  pupil  fW/mto,  whom  he  tsnght  at  Venice,  has  distm- 
guiabed  himseli'  by  eevetal  Prints  from  KaffaeUe  not  unworthy  of 
such  an  milructurj  and  from  Volpato  the  ume  inslructuins  have 
descended  with  undimmibhcsl  foten  to  Hapkad  JUorgken^  the  d)»> 
aplc  and  Ma*ui‘Uw  of  the  loiter. 
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813 


EagraTiBg. 


fautuxii. 


0>  B.  Frin* 
CO. 

P.Vwooeoe. 

Fuiptti. 

O.  PaJolc. 


Oiher 

vtUta. 


Leon  Darcn^  tncl  Domenico  del  Barhiere  were  of  that 
number.  The  Prinls  of  those  Engravers,  chiefly  aAer 
the  Works  of  1)  llosso.  Niceulo  dell’  Abati,  and  Prima* 
ticcio,  are  the  more  valuable  ever  since  the  barbarous 
and  wanton  demolition,  in  173B,  of  the  magnificent 
frescos  at  Fontainebleau,  executed  by  Dell*  Abati,  (a.  o. 
1552,  el  »eq.)  from  the  designs  of  Primaticcio.  An- 
tonio  Fantuzxi  of  Viterbo,  a pupil  of  Primaticcio,  has 
likewise  leA  some  bold  and  scarce  etchings  from  the 
Works  of  thot  master,  as  well  as  of  II  Rosso.  Giovanni 
Balitia  Franco*  was  a celebrated  contemporary  of  these 
artists. 

In  the  Venetian  School,  the  etchings  by  Paolo  Caghli- 
ari,  (Paintino,  p.  476.)  known  better  as  Paolo  Veto- 
ntue ; also  by  Odoardo  Fialelli,  of  Jlologna,  a pupil  of 
Tintoretto;  and  by  Giacopo  Palma,  (bora  at  Venice  in 
1 544,  mid  siirnamcd  II  Oiorane,  todislingui>h  him  from 
the  elder  Pulina,  his  great  uncle,)  are  in  great  esteem 
among  the  curious. 

M h*r*  bora  ukd  « bco.  DUd  At  A.a> 



Temff$lal  ........ Flnteoee  ....I5&S  ’ 

flflunahMl  at  Vvnict  about  a.  a,  1540. 

Jtemif*o  Cwmdofo/iima^  .....  Fluri'iiee  ....  1 6B2 

"7^;  



GtonmoCmiioi** . , ....... .N’aacjr .....  .1593  .1635 


* Franco  fcmocU  h<*  style  of  Psioting  irpoo  the  study  of  Miebri 
Anf^lo  Huonarvli,  sod  ttHnigh  net  •uecnsrul  ss  a coluurist,  is  ecKV* 
sidrrwd  by  Laasi  ss  on*  of  ibe  aUest  examples  of  Floteutine  Art. 
His  HIsirs,  to  the  number  ofsbout  aiocty,  are  carefully  divided  by 
M Uartsch  into  four  sectiona,  all  of  whwh  bt  cootMers  to  have 
brvn  more  or  lem  eicheit:  Ibe  first  scctuiR  Tvrylittloi  the  three 
last  evideotly  m;  sad  in  the  fourth  be  eoosiden  the  burin  oaly 
applird  to  IvDd^then  i>ut  into  fine  points,  those  lines  which  the  aqu»> 
foitit  would  urcetsarily  leave  in  a blunted  slate. 

f Btyleel  Oti  iV«ro,  from  having  been  tlw  scholar  of  El  Moro. 
(Fmnce>ce  Torludo.)  D'Angvli  was  in  Paiattog  a succeMful  eont* 
|wfitvr  of  Paolu  Vemne«e.  Hu  slight  and  ipinted  etchings  are 
remarkable  fur  delicate  and  wreeSeelw  4sawiH  in  the  ratremitiee 
of  the  figure.  In  eonJuoriMW  vith  Bsti^la  \*icmrfae,  iwewnavetl 
fifty  lanibcapes,  chiefly  after  Titian.  Hie  son  Morco  is  likewise 
chrenkldt  by  M.  Uartsch  smnug  the  ctebersL 

1 A Painter  of  tuttlcpicces,  whoee  inventive  powers  end  great 
fritility  are  manifested  in  hia  nunrerous  etchings,  coBsnting  of 
more  llisn  eighlevn  htiadred. 

4 Pupil  of  the  Carecci,  though  Dot  diwtinguuhed  ss  a Painter,  and 
inelrurtvd  in  Kugraving  by  Omfjo  Periyi.  jointly  with  whom  he  ea* 
graveil  some  plaies  of  opera  scene*.  The  School  of  Cnnta  Gnt/imn 
at  Klurenre  became  cclebreted,  as  Oori  relates,  for  prodiKing  Sie/am 
drUo  HHU,  and  Atrywet  or  Graeatno  Cs/fW. 

|l  Spaynuhtlo.  and  hit  tometime  pupil  Satomiar  Rota,  (PaiwnNa, 
p.  478.)  gave  cclebnty  to  Naplvii  in  Ibu  .\rt  The  furmr  has  left 
about  twenty  etchings,  producing,  in  a bold  and  frve  wuuiner.  the 
finest  rffbet  The  latter  has  left  about  uiocty,  of  whkh  the  masterly 
chwiroseuru  and  diararteristic  expreseioB,  particularly  in  the  heads 
of  his  figures,  are  wImiruUe. 

f A tew  etchings  from  the  hsnd  of  this  Painter,  one  of  the  lights 
of  Bologna,  (Paiwtiko,  p 477.)  show  pvat  Usie  and  spirit. 

**  Hit  Pnota  amount  to  upwards  of  ftftem  htiiMlrvd.  Cniiatit 
most  succrwfid  where  be  has  confined  himself  to  small  figures.  He 
u«««l  for  hia  Plates  the  hard  varniah,  which  eoon  after  his  lime  was 
alindoned  for  the  modem  more  eonveoieiit  material.  (No4e(BB.)at 
the  end  of  KiiOMATiwn.)  Ili*  posnrre  of  uiventioa  were  exinsordi- 
nary.  Hie  practice  w*e  to  make  aeveral  deatgoe  for  a subject 
beftjre  he  could  engrave  it  to  hU  satisfartion.  Watrlet  derUrea 
that  he  lew  four  dificrent  drawings  hy  Callnt,  for  hie  celebrated 
Plate  of  the  “ TempUlioas  of  St.  Atrlbony."  A coaragvout  reply 
inadetolbchelieu,  theptiwerftd  ami  rvseatful  Bliaisterof  l..ouia  XI 11., 
is  recorded  of  tills  Engraver,  after  he  had  been  employed  sometime 
at  Paris  to  engrave  the  principal  sieges  and  battlm  of  the  French, 
particularly  those  of  RoehelW  and  Rhf.  On  being  pressed  br 
thrvela,  efter  he  hod  made  several  reipieste  to  be  excused,  to  furnish 
a drawing,  aod  engrave  a limUar  Plate  ef  the  vwge  of  Nawey,  hia 


ArtitU*  Nimes. 

CUmde  Oeiic,  alias  Cisud. . 

Lorraios*  ) 

Gia.  Ftun,  Griotalth^ 


Gnipar  Oaehrf,  alias  (vss- 
psr  Puussioj', 

Saioalvr  Roaa Naples 

Givw.  BenedtUo  CaW^Aojtc.  Genoa 


W1i<?n  bora  and 
Ch4m[wgn« 
in  Lorraine 
Bologna. . . . 

«bcn.  Died  •! 

jl6W 

a.sh 

.1682 

.1606  

.1630 

.1610  

Rome. ..... 

.1613  Roms  . 

.1675 

.1615  Rome  ... 

,1616  

.1670 

. . . Ifi3'i  Oft  he  plague  1657 
...1635 


BarMomfo  Bi»eatmA(  . « . » . GcUoa 
Pietro  Sani*  Air/ofi,  called  1 
hy  fome  11  Pemgino**  . ) 

A/ares  Rim,  ..  Belliioo  . 16B0  Venice. . . ■ .1730 

f»H»v.  B^ir/n  Ficyiofo^f  . t ..  Venice .1697  Madrid  ..4.1770 

Fmneneo  LonJmio  .......  Hilao .......  1 723 

Beniffno  Milan. ......  1727 


(52.)  Turning  next  to  Germany,  for  a 6r»t  cloxs  of  Germanf. 
Chalco^raplicns  (Art.  49.)  in  this  mixed  process,  we  F>f»tcM$a 
find  the  name  of  John  Frederic  Baute,  in  a list  by  M. 

Bartsch,  (AnUilung,^c.  vol.  i.  p.  223.)  next  to  the  name 
of  J.  Frey,  whom  wchave  already  menttoned,  (Art.  50.)  Bauee. 
Bause  was  born  at  Halle  in  Saxony,  a.  d.  1738.  He 


native  city,  taken  by  the  French  in  1631,  he  replietl,  *1  will 
sooner  cat  off  my  right  hand,  than  emphre  it  to  any  act  disrespect- 
ful to  my  CouDliy,  or  disloyal  tu  my  Prince;**  alludiug  lu  the 
Duke  of  Lorraine,  wliose  doralukina  were  net  then  formally 
appended  to  France,  but  had  l«ea  overrun,  together  with  Nancy 
the  Capital,  hy  the  French  armies  during  Kieheliru's  darling  contrett 
with  Austria,  Louis,  more  geiwroai  than  bis  Mimstcr,  was  so 
struck  with  iliis  paltiolic  answer,  that  he  offered  Callut  a handsome 
jwaaioB,  which  be  nobly  declioed.  Notwiihstandiag  this  ]4aja 
refusal  of  Callul  bimreli  to  be  deemed  a Freochinan,  hia  chroni- 
clers have  enrulh'd  liini  arvvong  French  Engravers,  together  with 
his  inimitable  fellow-countryman,  Claiido  <^lcs,  or  CUamdr  i^r- 
rame,  who  also  pamed  hia  bmt  days  in  Italy,  and  dred  at  Rome  in 
1682,  before  his  native  PruvlBoe  was  ceded  to  Frauce.  (PaixTino, 
piiii.) 

* Ciaadt  etched  several  landscapes  snd  seaporti,  to  the  number 
of  about  twenty-eight  F»atei.  They  arv,  in  gvoerml,  good  composi- 
tions, but  arv  indifivreotly  executed. 

t CaUtd  H IMofneoe,  from  bit  native  dty ; an  admirable  Painter 
and  KtebvT  of  historical  landscape. 

I l*his  iii-liiigiiuhed  Painter  of  History,  and  roora  pulicuUrly  of 
landscape  has  wfl  some  spirited  etebiogs  on  hUtorical  tubjecti. 
He  set  (led  at  Rome. 

6 His  PUlri  exceed  foortren  hundred.  He  imitatrd  at  first  th« 
•tyre  of  CaMet.  hia  foUow-wtwdent  under  CantagalUua,  but  aban- 
doned it  for  aiKiUtfr  of  hia  own,  of  which  a brilliant  and  dear  cxe- 
culioa,  as  well  as  tsateful  and  spirited  design,  are  the  general  eba- 
recteristKa. 

I)  He  aciluirwl  the  appellation  of  Poturie  from  the  merriage  of 
bis  sUtvT  with  Nicolaa  rounin.  The  few  slight  etchings  from  this 
grest  master  of  landscape  are  preriuus  tu  every  collector.  Ilia 
yeuDger  btulher,  John  Dachei,  dialed  himself  to  Engraving,  but 
Bot  with  much  suceVM. 

^ ilirrfliM  and  Csiti^/ioirc  were  loth  eminrat  Etchers ; they 
bear  some  resemUanee  in  style  to  each  other.  Caatiglione,  in  (wrli- 
euUr,  approaches  to  the  sMgica]  chismsevro  of  Rrmbrendt.  He 
was  at  otM  lime  appveaticed  to  Vandyke,  during  the  stay  of  that 
great  master  at  Genoa.  Theetchingvot  Biscainn,  who  unfortunately 
died  young,  are  full  of  intclltgenc*  and  grecrful  expression. 

**  He  ipiiHed  Painting  for  Bngravtng.  Hs  Plates  are  iiumvrcmt, 
are  chiefly  etched,  and  are  distinguislicd  for  dextetoua  and  masterty 
handling  of  the  point. 

ff  Rtcei  aDil  Ttepoto  were  eminent  La  tlie  Venetian  School. 
The  former,  a nephew  and  pupl  of  Sehastiano  Ricci,  {PsiNTiwn,  p. 
4*6.)  etching  landscape  from  his  own  designs,  llie  Utter,  tog^ 
ther  with  hiivon  Oierwmn  Z>m*cm«co  and  grandson  Lormto,  etched 
as  well  as  painted  with  much  taste  and  spirit.  The  fresea  by  (he 
elder  Tiepolo,  in  the  riew  Palace  at  Madnd,  are  tplendid  speeioiens 
of  his  powers  as  a moebinist,  and  even  gave  alarm  to  Ileaga,  the 
popular  Court  painter. 

II  Of  these  contevBporary  Milanese  artists,  the  former,  Londinio, 
a PaiDter  of  history  sM  landscape,  has  ricbed  about  seventy  land- 
scapes in  A very  pleasing  style.  Tha  latter  qmttod  Painting  hy 
the  advice  of  Mengv,  and  dwoted  himself  to  Kograving.  L'nder 
the  patronaga  of  the  IXika  of  Parma,  Boui  perform^  several 
spirited  Wo^s,  soma  of  which  rotiUe  him  to  rank  among  the  pre 
c^Bg  claaa  of  Engrarert. 
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£iu;rtving>  is  &aid  to  have  been  a aeli-tau(^h(  artial,  and  to  have 
acquainted  htmRelf  with  the  ArU  by  a careful  study  of 
the  works  of  J.  G.  Wille.  (Art- S9  and  41.)  His  Prints 
have  considerable  merit,  and  evince  both  in  portrait. 
Olid  in  several  historical  Plates,  a complete  and  firm  com- 
mand of  tite  graver.  Earlier  combiners,  Imwever,  of 
the  burin  with  the  etching;  point  in  Germany  might 
be  named,  such  as  MattAew  Kutell,  born  at  Augsburg, 
A.  D.  1622;  and  John  Vlric  Kraua.  of  the  same  dty, 
bom  in  16-13.  a pupil  of  Melchior  Rooa.  (Art  53.) 
whose  daughter  he  married.  He  completed  three  sets 
of  Plates  for  three  successive  editions  of  (he  Bible,  and 
followed  with  some  success  (be  style  of  Sebastieii  le 
Clcrc.  (Art.  56.) 

Charles  Guitenhurg  was  a pupil  of  Wille  at  FarLs, 
and  has  produced  several  Plates  in  the  style  of  his  master. 
He  was  born  at  Nuremburt;  in  1744.  He  engraved  for 
the  Work  of  the  Abbd  St.  Nun,  entitled  Voyage  Pitlo^ 
Tttgue  du  Royaume  de  Naples.  There  is  a neat  copy 
by  him  of  WooUet’s  celebrated  Print,  the  **  Death  of 
General  Wolfe.**  Another  arti.st,  one  year  younger  than 
Gultenburg,  and  who  adopted  the  manner  of  VVooilel, 
was  Frederic  6’me/in,  a native  of  Badenweiler  on  the 
Rhine,  in  the  neighbourhood  of  Fribourg.  He  it  dis- 
tinguished by  M.  Barlsch  as  having  engraved  land- 
acapes  alter  Claude  I-Awraine. 

The  family  of  /Vei*/er,  natives  of  Nuremburg.  have 
been  industrious  in  the  Art-  Three  brothers  of  this 
name,  born  between  a.  d.  1698  and  1716.  sons  of  an 
obscure  Painter,  became  respectable  nrtiais,  but  i>arl»cu* 
larly  the  youngest  of  the  three,  John  Marlin  Prevder. 
who  in  1739  viidicd  Paris  and  received  insirucUons 
from  Geo.  Freil.  Schmidt,  lie  afterwards  became  En- 
graver ti»  the  King  of  Denmark,  and  member  of  (Im 
Academy  at  Copcnlingen.  His  son  John  Georgt  was  a 
creditable  pupil  of  Wille.  and  in  1787  a member  of  the 
Academy  of  Pari.s.  John  Frederick  Leyhold,  (\xy^^  al 
Stutgard  in  1756,)  Professor  of  Engraving  in  (he  Rnyol 
Academy  of  Vienna,  is  celebrated  fer  a “ Death  of  Mar- 
cus Antonins*'  after  Pitz. 

(53.)  For  tba  second  class  of  German  artists  in  this 
way,  we  have  already  iiamerl  some  examples  of  eorly 
'cha/e^ra‘  etching.  (See  Note  (U.)  and  Note  (W.)  at  the  cird  of 
pV*  Enohavino.)  The  lew  etchings  of  Albert  Durer  are 

not  equal  to  his  Eiigraving^s  with  the  burin  only.  (Art. 
Tlie  39.)  In  the  city  of  Frankfort  arose  Uie  family  of  Me- 

Nvrisas  rian*  whose  contribulions  are  highly  celebrated  and 
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Kraus. 
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ten. 


Lejbold. 


OermMmy. 

Seeendciau 


* ^hilheip  fllfriftH  iMe  rtJer  wj.s  Iwm  at  Ra«le  in  1S*I3.  He 
nasrrirtl  the  daitghtrT  of  his  eminent  (rraphic  ioatrudur  Throdere 
d«  bry  or  Brie,  and  had  for  his  discl|itv  the  evU  bruited  llollsr, 
whose  tahat*  afterwards  pruiDolod  and  advanced,  if  they  did  not 
rathrt  uriginatp,  our  Knghsh  School.  UU  typngraptucal  Hlatrs, 
Uk«  those  of  bis  pupil,  are  cxccediogly  valuable  and  faithful  re. 
pmentaliona.  Hr  aied  in  1651.  Mmttkrw  Stenmm  the  ymtt^er, 
his  son.  was  a resj-ectable  Paiuter,  and  studied  successively,  it  is 
ijud,  under  Sendrart,  Ruhena,  and  Vandyke.  He  engraved  the 
peitrait  of  Dr.  Dunne,  prefixed  to  ao  editum,  in  1640,  of  that  ao- 
thor's  Semwna.  Crwtjpirr  A/erian,  a youngrr  son,  also  rograred. 
But  jtfsrsa  Sy6<//a,  their  sUter,  wasthe  most  emioent  of  the  lamily. 
Toi^atify  her  enthusiasm  as  a natuTalist,  she  undertook  a voya^^  to 
Kunnsio.  and  returned  (lut  not  UDtil  forced  by  injury  to  her 
health)  with  numeroui  drawiogs  and  specimens  of  insects  and 
plaats  peculiar  to  that  cUmate,  Of  these  she  published  an  account 
at  AmstenUm  in  17U&.  Prarionsly  to  this  remarkable  voyage,  fbe 
had  putitished  at  Nuremlnirg,  in  1679,  her  intcrestiD;;  history  of  ths 
insecU  of  Kurope,  accompanied  w ith  Plates  from  her  dnigiis,  and 
partly  rtrbed  by  bviself.  Two  UrR  volomes  of  the  drawings  for 
th*-se  Works  sm  jirestned  in  OUT  Htttish  Museum,  fibe  eoga^red 
her  two  daughters;  who,  like  herself,  were  edmirableflower-paiuters, 


\nliiable  in  this  class  of  Art.  Rosa  da  Tivoli,  bom  at  Clialen' 
Frankfort  in  1655,  who&e  real  name  was  Pkdtp  Root,  Rrajhy. 
found  leisure  from  painting  to  coniribule  some  rare 
specimens.  Tlie  family  of  Roo$  wciw  admirahle  eUhers.*  da 
Among  celebrated  moderns  Me  have  mentiuned  the 
name  of  SandrarL  (.\rt.  39.)  I'liat  family  was  also 
emiiicnt  in  thin  department. f Their  coutempomry  ut 
Nuremburg,  John  Jamea  Ermels,  imitated  as  a Painter  ErriMU. 
the  style  of  John  Both.  (PaiNriNc,  p.  484.)  and  eiclied 
very  tastefully  a few  landscaiies. 

T7ie  family  of  Kuaell  at  Augsburg  (Art  52.)  has  been  The 
creditable  to  the  Art.*  Jonaa  Vmbach,  of  the  same  date 
and  birthplace,  ranks  with  some  in  considerable  estima- 
tion.  An  eminent  contemporary  Pointer.  John  Hliaa 
Ridinger,  who  establii^hrii  himself  in  that  ctty.§  ha«  iefl  Rjdingrt. 
several  unrivalled  etchings  of  wild  animal*.  John  fViE 
Ham  Jlfa»r|j  of  Strasbiirg  was  another  Painter  of  some  Usut. 
eminence  wbo-c  Engravings  deserve  aUenlion. 

We  have  had  occasion  to  remark  the  progreos  of 
Dresden  in  the  Fine  Aits.  Samuel  RcUchild  and  John  D<d*chilJL 
Alexander  Thiele  wvre  Saxon  ur(i*^ts,  patronised  by  tlie  Tbi«!«. 
Court  of  Dresileu  at  the  end  of  the  XVI  Iih  and  towards 
the  middle  of  the  XVII  lUi  Century.  Pielrieh.  a pupil  Dietrich, 
of  Thiele,  was  another  Saxon  who  has  done  honour  to 
the  sBJue  |>a(rouage.^ 


ia  the  tame  kbuws,  lad  they  coetribulad  after  her  (IcoLb  to  com- 
plete them. 

* PUt-'ifi  Rieta.  during  lua  term  of  study  in  Italy,  kept  a kind  of 
mvnai;env  td*  ouiniiiU  *t  Tivvli  lor  tbr  pupoee  of  drauing  them 
With  the  gTraler  rom-cliM’iui ; heoce  hm  luiun  lubiNiueL  He  wn« 
a Judu-ioua  sud  liult-ful  Piuuftt  of  lainlecupe  ondj  ouimals.  UiS 
few  vtcbingaufpeatu^al  eubjects  Am  rxtnm<ly  rate.  Hefouiwla 
lilirlAl  patron  iu  tiir  Laixlgreiauf  H«-kv,eml  Jirdat  Rome  to  I703i. 
His  fsihvr.  JoAm  1/enry  A-oi,  was  emitivul  ia  tlie  tame  walks  of 
tlw  Art.  from  oiixivty  I ■ rv-cue  a»me  valuables  from  fire  out  of 
liis  IxntM  «t  Froiikfoit,  Ilniry  Irll  a victim  to  ibs  flames.  Thrvilore 
wsv  aivotber  0>/n  whoov  sdchiitipi  or«  as  beautiful  as  ihry  arc  scarce. 
J>iAm  J/ryeJwt-r,  a yoimiNir  suta.  has  left  uue  etching  of  wLich  M. 
Bartsch  praises  la  wwwirre  imvaale. 

f JvAm  Jumet  Safhirnrt  (a  great  nephew  of  the  Painter  and  Anti- 
qirory)  ructribuleil,  li'geiher  with  hts  hUiet  .S«itrnna  .Vnrur,  to 
embellish  with  many  spirl«<l  etchings  the  pub.icatrons  of  thi-ir 
learned  reloiire  Joachim.  John  J«tu«sdie<i  M Nuremburg  in  1708. 

t Mflekwr  A war//,  twrw  at  Aiigsl'urg  a.  d.  1622,  w»s  a pujul  of 
Matilicw  Herisu.  About  one  tiuiatrvd  and  foity-eight  etchings, 
icprroi-utmg  Italuui  srsp«r<s  and  views, Ike , togeiner  vilbaTaru^y 
of  subjects  after  NViiltam  Bsut  (roni  the  ' - Life  uf  Chrisi,*'  ^mptisa 
the  chwf  of  his  perlormanees. 

^ His  ability  has  been  wldom  surpassed  in  the  Dumcrouf  exed- 
lent  etchiogs  which  he  hoe  left,  chiefly  of  wild  animals  aiul  hunt- 
ings, roost  appropriately  grouped  la  the  wildest  forest  srencry  of 
his  Country. 

|{  Ahmr.  who  had  pissed  some  years  st  Rorov  iindor  the  pa- 
trouage  of  the  Pnace  (riustinioni  and  the  Duke  of  Bracriams  was 
taken  into  the  ctnpluyraeut  of  the  Km;>erof  Ferdinand  111.  at 
Venice,  ia  whooc  service  he  died  in  1740.  Uis  Plates  from  the 
Mflttmorj>Au*et  of  Ovid  orv  respectable  perfurmaoces,  and  much 
resemble  the  manoer  of  Colloi. 

q|  Ikdtitld  was  bom  at  .Songerhsuaen  b 1640.  His  reputation 
gained  him  the  appointrornt  of  FaUller  to  the  Court  of  Ihetdcn, 
sad  K»e|ier  of  (be  Electoral  GsHery.  He  founded  in  that  city  an 
Academy  for  the  young  artists  of  his  Country.  His  etchings  un 
historical  and  emhlrniaticol  subjects  ore  from  his  owe  dewunv. 
His  ('oun1r)  rosn  TAttU  comfosrd  landscapes  from  the  cbarmiiigly 
picturesque  banks  of  the  Sala  oimI  the  Kibe.  Many  etchings  of 
thi-se  views,  dated  from  1726  to  1743,  (the  latest  ere  the  best,)  re- 
nuin  from  the  heud  of  Thiele.  /ArCrrc4  was  bom  at  WeitDer  in 
1712,  sad  in  1742,  under  the  patronage  of  the  Court  of  DresiWn, 
viiiird  Italy,  wherv  he  studied  oom«  time  at  Rome  and  Vruice. 
His  style,  however,  temunod  entirely  German.  He  was  an  exccl- 
ient  coluunst,  aud  could  imitate  vriih  sumrising  lacility  and  ad- 
drew  the  Works  of  Rembrandt,  Ostade,  Puleml<erg,  Salvator,  Ac. 
His  etchings  in  imHatMio  of  theoe  masters  ore  in  higli  esteem,  to  (he 
nmnher  of  about  two  huodrvd  Printo,  sonve  of  them  exirnnely  •ewce, 
from  the  circumstance  of  hu  having  frequently  destroyed  oa 
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Daniel  Crodotcieki,  bom  at  Danlxic  in  1726,  ts  oiie 
of  ihe  most  remarkabk  modems  in  this  species  of  Ea- 
Crodowirlu,  pra^illg.  fVeiroilfTt  Crrutncr,  Ferdinand  and  ft'dliam 
and  Charie$  fFeubrod,  arc  oUo  well-known 
anru4h*»».  names  with  which  we  here  conclude  our  German  list,* 
Ftr*ic/<uM,  (54.)  From  what  we  have  recorded  of  the  Fi-emism 
tm  PfaM/irrt  and  DuTCH  School,  (see  Art.  40.  and  Painting,  p. 

4^2,  Ac,)  our  rc^cra  will  anlicipnle  (as  a natural 
consequence  of  the  indefatigable  genius  which  presided 
in  that  inimeronH  fraternity)  no  less  industry  and  origi- 
nality iu  tills  than  in  every  other  arena  of  pictorial  am- 
bition. In  our  first  class,  however,  now  to  be  con- 
aidered,  (Art  49.)  only  two  arti.<ts  have  drawn  the  at- 
tention of  M.  Borlsch,  (An/eiiung,  A<^.,voI.  L p.  228.) 
Aude-  Hohtri  tan  Aadenaerde.  and  Arnold  van  /FesierhoutA 
naerde.  Several  others  anlccedeiU  to  them  might  be  named. { 
>Vartcrbo«t.  ■ 

iDjfTaTing  (after  t»ktng  • wtsin  mnnber  of  impWMioof)  in  order 
to  uie  the  »afo«  plate  sgain. 

« “ OMtvwvVii,**  aaya  M.  Bartsch,  been  to  Germany,  what 
GrATi'lot,  Kitfa,  and  rticulae  Cochin  bare  been  to  France,  an  ad- 
mirable illuetraior  of  priatnl  Works.  (Anttttung,  8fe.,  roL  L p. 
200  ) Hh  ('eculiar  nwrit  lay  in  deUnea'iQi;  character  (even  in  eery 
d^miantive  fiijUfr*)  thron^h  rrrry  eariety  and  degree,  whether  of 
quHrtudw  Of  of  emntwa : a^  be  ia  excellent,  like  Ilogarth.  in  lha 
chutcc  and  distiukilion  of  JuiUciout  acce^oorica.’*  M.  Barlcch  pre- 
dicts al'O  that  hit  Work«,Ufc»Uuifte  of  H>varth.  will  command  ad- 
nsiratiiMt  Log  after  changes  in  ouh^cs  of  drew  (often  a great  eswa* 
tial  toward*  marking  cb.tr.icter)  shall  have  arlNO  to  dirotnUh  pi^ 
jKjlar  ihteivst.  Crydowieki  died  m 1800. 

fVaniu  Edmund  Wcin.rrfr  of  loapmck  exercised  his  etching 
pi«nl  on  the  most  pidriresintr  arid  apjirupriafe  nibjects  with  great  har- 
ni>nr,  beauty,  an«1  force,  ili*  figure*  ore  trell  designed  and clererly 
intm^eil.  He  died  at  Vienna  in  1773, at  tli«  age  of  forty-three. 

Th«  poet  OVstaer  wa*  likewise  a pk-asing  and  very  finished 
etcher  of  lamiwape.  He  etelwd  for  hia  edebrated  Poem,  the 
D'liih  tf  am,  several  vlgnetln  and  ornamental  pieces.  One  eet 
by  him  often  landscape*  Is  d«dicaiL-d  to  Watriet. 

ti'H/iam  K‘jMI  was  the  wm  of  Ferdmaud,  aod  sras  bom  at 
Maultcim  alxiul  a.u.  1784.  Both  have  etched  some  most  deriraHe 
Platrs  of  landscape,  but  rspreially  William,  whoie  graphic  rriidiK- 
tioti*  have  most  sueceasfuily  charucterlacd  th«  principal  laodscape- 
palntr-r*  ef  tb«  Duich  ScHmI. 

ffriaSesd.  horn  at  Hamburgh  trr  irilStsma  a pi^  of  Wtllr.  The 
landscapes  ate  eery  oumenKU  from  his  haad,  in  the  neat  Ttim  style 
of  hts  TDuster,  lie  also  engraved  after  Pynaker,  Ad.  Van  do  Velde, 
Ruysdsel,  Ac.  (PaiKTrwa.  p.  -181,  484.)  and  ns-isied  io  aotne  Plates 
for  the  (abiaets  of  PimUaiB,  ChmMu),  and  Prosin. 

f AudenuertU  has  besu  already  mnacked  ni'On  as  a fellmr-ctudcnt 
at  Ruote  with  Jatnea  Frvy  (.Art,  50.)  under  Carlo  MaiaKi.  He 
became,  by  the  instructions  of  that  tnas'-r.  a respectable  Faiuter 
of  History ; and  pointed  srreral  Picture*  fur  thcf'horchc*  and  Con- 
Tentsof  Ghent,  his  native  city.  He  died  in  1713.  His  Works  os 
an  Engraver  are  chiefly  after  Maratti,  snd  are  une<|ual  in  their 
execuriuti.  Tltose  in  which  he  accompanies  the  graver  with  (he 
clclting  i*oint  are  decidedly  lii*  liest.  H«  wo*  an  admirable 
draughtsman,  and  has  ohown  a perfect  oci^uaintance  with  the  hu- 
tn.in  fvgurr. 

flVi/crdouf,  who  rurstsed  the  same  style  of  Kngraviog,  is  saiil  to 
hare  sometimes  worked  with  him  on  the  same  Plate.  But,  although 
Wexterhout  chiefiy  osedthe  graver,  he  wauts  furoe,  autl  fails  of  auy 
powerful  efllrct.  lie  was  a native  of  .Antwerp,  but  established  him- 
self  ut  Rome,  where  he  cngrareil  portraits  ami  llUtury  as  well  fruTn 
hts  own  djM'gns  as  from  Works  of  Italian  Painters,  and  died  a.  o. 

1725. 

I Without  going  back  to  foi/sn  van  IjeyJrn,  the  founder  of  the 
Art  in  H**Uaml,  (Pairmmi,  p.  480.  and  see  Art.  40.)  we  might 
again  mention  /VVer  Soutmam  of  flacrlrm,  the  schoUr  of  Rubens, 
(/4«i/.  p.  4H'2.  and  Art  40.)  and  his  pupils  Corwrdut  Fatcker,  also 
of  HatrlfW,  Peier  ran  Satnpti  of  Autwerp,  and  Jomttt  5«yiVcrAv/ 
of  X>ey<l«n : together  with  thdr  contsmm.rarU-s  at  Haprlem,  PHrr 
Hydrin  and  his  son  Com^titu,  bom  alHaerlem  about  A.  n.  IC20; 
■nd  ntew/oee  jMsfAeniy  about  ten  yean  earlier.  Ahmham  Ctmnd^ 
of  toinewhat  later  date,  a tuccewful  imitator  of  Voilennaaps,  (Art. 
40.)  is  eiuinsfil  for  sorm  very  fine  portraits. 

Other  Dutchmen  might  be  added,  os  Go/tziMs  of  Mabrechti 
(Hut,)Simrm  Friaiut  oi  Lewardco  in  rricslaod,  bom  a.  d.  1590, 
one  of  the  first  who  brought  etching  to  perfection  j Pomeyn  de 


In  Flanders,  llte  cities  of  Antwerp  and  Ghent  pro-  Chaleo* 
duced  some  able  Engravers  whose  talents  as  burinists  graphy. 
gave  them  facility  in  this  compound  process.  Antwerp 
|]pive  birth,  iu  1610,  to  IFtUiam  de  Lreirte,  and  in  or  \V.  do 
about  1631)  to  Jamet  Seef».  Their  Prints  after  Rubens,  Leeuw. 
Vandyke,  and  ollicr  Painters  of  that  School,  arc  highly 
characteristic,  though  Neefs  is  occasionally  mannere<l 
and  rather  extrava^ut,  and  De  Leeuw  soutciimea 
coarse  and  inharmonious.  Westerhout  was  of  the  same 
city,  bom  in  1066.  From  Ghent,  the  birthplace  of 
Van  Auclenaerde,  came  likewise  Francii  Pilten,  his  pu-  Pibca. 
pil,  horn  A.  D.  1676. 

(5&.)  Tlie  secotKl  clasa  in  this  species  of  mixed  Cnal-  Sreeud 
co^p^phy  Is,  OB  might  be  expected,  much  more  nume-  «^-»*** 
rous.  M.  Bartach,  however,  partinilnrixes  only  those  in 
the  ensuing  list,  of  whom,  wiih  their  principal  disciples 
and  followers,  the  reader  will  ex^iect  some  ineutkiu. 

ArUu«’ N«im.  Wkn«  t«ra  aad  whom.  PWd  *t  A.  i^ 

^ "^Wya^^******^ '****)  Lcydeo, . , . ,1606.  Amitcrdam,  1674 


fPx-Qhf  (Art  55.)  whose  wvlUkaown  Pnal  of  the  deluge  at  Courcf- 
dim  Is  well  dt>»crit<ed  by  Mr.  Cidpin;  {Emtmy  m*  208.) 

and  Jamb  Hatbrakm  of  Dort,  who  with  hit  father  was  cttabliHhcd 
at  Amaterdani.  (.Art.  40.)  Arnktcrdam  wa*  the  biithpUce, is  1634, 
af  Aktakam  BfoAeitng  { iia  1655  of  Sdorntm  liatrry  { ted  in  1676 
of  Am/;  oU  of  them  emiiuul  Kngratera  of  thi*  clast. 

The  tame  city,  in  the  fuUnwiiig  century,  gave  birth  to  Jvbm  Pmnt 
sad  Jticob  Pander  SiM/ry, 

• PetnbraMdi  Gerrett,  or  Rembrandt  mm  PAyn,  wn»  to  called  from 
the  huiHe  uf  his  birth,  when*  bis  fatlwr,  a imllvr.  r«sui«d  on  lh« 
bitnks  of  a canal  sup)4(cd  Iw  tin  waters  of  ihr  Rtuoe  bclvcrn  Ixy- 
cadorp  ami  Hucrltc  near  L«*yden.  Wc  luve  oltc.^dy  (P.itM-riBa, 
p.  4bJ.)  lavilexl  attrutum  to  lh«  mcnis  end  xingulanlwsuf  this  great 
mavtvrufchUnjMura.  Theeugtuved  Works, occurdiog  toM.  Itar1»rh, 
of  thU  extraordinary  aitl*t  anxiuat  to  muce  than  (hiee  bundred  aitd 
seventy  pwers.  Among  theso  he  d«Atiugvii»lns  the  '*anisl’suwa 
portrait  wi(h  a sal>rc  (hU  portrait#  of  himxclf  arv  tweiity-urveii  id 
numlwr;)  (he  **  Raising  of  Lazanisi**  the  “ ltim«lrcd  (tUildvrs" 
Print  alnady  mestioued;  (Art. 41.)  the  “Good  Sam*citaii  tha 
" Skaters  and  alxml  oeventtwn  others.  It  may  be  uffirinctl,  how- 
ever. of  his  Kngrarings  o«  w«U  os  of  his  Paintings,  that  Iub  must 
admirable  proiluctiuns  arc  portraits.  In  csceution  the)  or* among 
the  h.ii-pik'kt  «fT<>rts  of  the  Art,  and  in  characteristic  expression  are 
Ufiyalle*!.  Among  Ids  mmicruu*  yutiUs,  AAn  Grerye  ran  V/tet, 
bora  at  TVTft  h»  1*10,  has  kD  sever*)  Priais  in  tlie  xamc  *t)le, 
wh  ch  have  been  tmich  sought  nPi-r  notwiilwtamling  rkrectiw  draw- 
ing and  clutriMy  dtatwrit-s.  Hi*  practice  was  to  etch  bis  l*]ac«s 
with  a very  drlicafe  paint,  and  aflirwarda,  bj-  lebitiug,  and  the  usa 
of  the  graver,  Co  xtreuglben  luch  purls  os  requinnl.  J<.Am  Ijet-tma 
of  Leyden,  a puiul  of  Rcmbramlt’s  n-pirted  itistrudor.  Peter 
Laitman,  wav  no  Ichi  celebrated  as  on  Kugravrr  tbaa  a*  a Famler 
of  History.  Among  hi*  puvtrait*.  to  the  number  of  about  vixty,  ate 
some- cxcrllent  compofilMHOv,  executed  iu  tlie  sUleof  Kembrandt, 
but  somewhat  coarsely,  as  Lteven*  nude  no  useunhedry  |oiut.  Ilk 
*'  R.tii>ag  of  Lasarus”  i#  thought  a superior  com^  iMiuin  lo  Rem- 
brandt*#. and  is  equally  well  engraved.  {'trdtmamJ  lUd,  (PaiNrim, 
p.  483  ) buro  at  Hurt  in  1610,  having  wtl led  >a  early  youtli  a iili  hia 
family  at  Amiirerilani,  altcuded  tboru  the  School  of  Reiubraiuit. 
Hit  etchings  evince  givai  merit,  aud  mo*!  judicious  maintgcroont 
of  light  and  shade,  but  wont  the  playful  ainiMiM  which  belongs  to 
(h#  tuucives  of  Rembrandt,  b'lmoa  Utryer,  a coatvmpMracy  loudu 
■capc-poiDtcr  of  .Amderdam.  wbo  taught  the  youitger  VsitUeixldv, 
(VaiuTirKi,  484  ) etched  some  sp.rile<l  views,  wlo|ittag  the  slj  le  uf 
ilvUibraadt.  ,5kA>4nen  Aafliitr4,  twrn  ia  1609  at  Amsterdam,  is 
another  tuccesaful  imitator,  buth  on  canvas  aud  on  copper,  of  his 
great  cuotemporary  He  kariiwd  Painting  under  Nicnulas  Mo- 
juerf,  but  apjiears  to  Itare  formed  hi*  style  from  an  oi'cative  Ktinly 
of  the  small  Pictures  by  Rembrandt.  His  cumpnsitions  nrw  vscei- 
lent,  and  ur«  cx«eut«il  with  all  the  riebaewt  and  rlvarucss  uf  his 
protofyye.  Oiher  pu|4ls  of  M^rrt  were  likewiM!  Kiclirn*,  Jat\A» 
fnmdrrdoet  Ike  tddfTf  (Prmree  umrr***,  w»1.  IV.  p.  ISO.)  atvd  U>* 
c/rfer  HVcaiiu-,  (iBirf  vok  i.  p .389.  and  sc*  PitnTi»o,p.  484.)  tut  ia 
a different  style.  Their  etched  laudorapr*  with  Cattle  and  auimols 
bare  lh«  mosti-rly  air  of  ihtir  painted  Works.  Mate  de  Her,  a 
dixrrple  of  Vandvidi>«t,  followed  bis  moslrr  with  Wsm  celeurity  a«  a 
Painrer  than  os  the  pxiduccr  of  mom  excellent  ctcbbigs  ef  aitusaU 
after  Paul  Pedter  and  More  Gerard. 
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• ISrar  Pairti*u,  p.  4S3.)  Oa^«/i<'  neriti  a pUc*  nnl  1o  R«m« 

hrantlt  for  prufound  dvlinratwit  of  character,  anil  of  char.irt«?t 
really  a'Ui’M  to  th«  tcvnet  he  portraya.  Hn  |er»onap>i,  like 
ReiohraiidtU,  are  drawn  from  the  hauate  of  icrow  rulgr"*^  t 
am  nut  mado  1o  act  **hitih  lifa  below  ttaire,'*  nur  forced  peVCr  xfie, 
like  HcmbrandlV  into  the  sublum-r  walka  of  Hiaionc  Paiatin^. 
They  rrtaia,(itHi«r  OaUdc'tmanainrment,  thdr  proper  atulion  llie 
CtrbiQ^'e,  amiHintinf;  to  upwatdi  oi  fifty,  are  in  i^reot  and  wrll-de- 
ectv«Hl  v«1imatiao.  CersrA'ac  ff^fa  and  CVrw/iM  Dutar/,  both  of 
Jiaerleni,  were  diaciplra  of  A.  raa  Oatodc,  aod  painted  in  the  aamo 
ityle.  Uy  llw  fimnet  of  the  two  we  hare  about  five  aud  thirty  et« 
Cellent  P-at«f  of  cutfa^i^e  luteriura,  txwn  regalioK.  ftc.  t ami  by  the 
Utter  a iiumherof  aimilar  etchings,  aUo  very  tpirilcd  ; tvj'etber 
with  a few  Works  la  mauotmtu.  (Peia/re  Grttpntr,  tciia.  r. 
p.  221,  4U.) 

f /i'Mier  Zfnmim,  (teaman,)  lo  elyled  fur  hie  aca  piecea  Hie 
alnpping  and  figures  in  these  marme  Paintings  are  admirably 
drawn  and  cptriredly  touched.  T%e  tame  praiaa  is  due  to  hit  tieb* 
logs,  and  we  only  kameal  that  such  minute  rotreetneas,  as  well  as 
freedom  of  baud,  ihauld  be  confineil  hi  the  moaotony  of  l>utcb  por- 
traiture. 

J Nh/rr/ae  is  the  glory  of  the  I>utcb  Schiiol  in  this  kind  of  En- 
graviDg.  Ilia  Paintings  ara  rare  prrms  of  Art,  aad  thoir  Msrei^ 
arises  |>artlv  from  kii  haring  engraved  so  muck  { and  partly,  it  m 
aaid,  from  habita  of  intemporance,  to  which  be  fell  a victnn  in  the 
pmae  of  life.  Ilia  Works,  aa  Mr.  Gilpin  justly  remark*,  tiu  net  dia* 
play  much  variety,  nor  seem  to  have  coat  mm  much  itrv^ch  of 
fancy.  **  He  selects  a few  striking  objects  ; a coppice,  a c*>msT  of 
a forrst.  a winding  road,  or  a straggimg  village  is  gruer.dly  tha 
extant  of  hia  view  ; nor  docs  be  always  introduce  an  offskip  Hia 
CDmpoaitw  is  generally  good,  and  his  light  often  well  dufrihrited } 
but  tiia  chief  merit  lies  in  execution,  in  which  ha  ta  a consummate 
master.  Every  object  that  he  touches  has  the  character  of  nature.*' 
ills  etchings  constt  of  about  ena  handred  and  fifty  views  after 
designs  of  his  osm.  ( Peus/re  <7caerse,  vol.  ii.p  I.)  NoWorksof 
graphic  Art  have  perhaps  been  more  instructive  to  artists  than 
those  of  Watrrlao.  He  eombioed  with  the  utmost  spirit  and  &ci- 
lity  of  handling  a marked  attention  in  the  foliage  of  bis  trees  and 
plants  to  their  several  species.  In  trees  he  is  pruhably  without  a 
rival.  **  Hia  only  iWfect,"  observes  the  anthoT  of  the  <WsA^wc 
<ra  <fiwo/nir,  “ seems  to  be  want  of  management  in  the  rhiarowara, 
as  his  lights  aro  occaamnally  too  icattc^.  Having  bitten  in  his 
pUtrs  didicatrly,  he  never  repeated  this  operation  with  the  arjua- 
fortis.  b<  it  by  stopping  out  in  some  eases  with  a judgment  peculiar  to 
kimwir,  he  attained  tha  re^uirvd  gradations ; and  in  others,  having 
auffered  the  atfuafovtis  to  bna  evjinlly,  he  arranged  and  perfected 
the  htroMHiy  of  his  Plates,  and  addM  the  stroaged  shadows  with 
tba  burin.  In  eonerquenew  of  this  process,  however,  when  hit 
plates  begsnto  wear.the  dalkste etching  soon  disappeared,  leaving 
only  the  coarse  work  of  the  burin  ; and  such  imprcstioTis  arc  im* 
properly  ei'<nsidcrad  as  retouched.  Quod  impreasions  of  his  Works 
are  scarce.^ 

I .Stresrre//,  like  his  master.  Clauds  I«0fTainr,  (FAmriHn,  p, 
48^1-445.)  was  a diligent  obserrer  of  nature  and  of  Italian  nature. 
His  studious  and  solitary  walka  for  this  purpose  among  the  ruins  of 
Tivoli  and  Frescati  procured  him  the  nasM>  of  or  hermit. 

He  etched  in  tha  nunaer  of  Waterloo,  but  with  less  freedom. 
His  trees,  says  Mr.  Gilpin,  baar  no  comparison  with  Water* 
1on*s ; but  be  adds  another  material  point  of  difference  la  which 
HwaovTcIl  is  far  stiperior,  lUDMly.  dignity  of  design.  Waterloo 
aaw  nature  only  with  a IMchman's  eye,  'and  aeldom  quitted  the 
pUia  siinpliaty  of  a Flemish  arena.  But  fiwaoevelt  had  rmtnbed 
nkas  nf  grandeur  aod  beauty  firom  the  ctaesic  Atids,  and  skiaa,  and 
nMiintains  of  Italy.  His  engraved  Works  eoasist  nf  one  hundred 
and  fourteen  pieces.  1/  eeo«r  ear  ieai*»^  de  ffravrr,  ehserves  M. 
Barlsch,  pm  im  fimi  porti<nJ$hr,  H a rrpr*w*t  ttt  frmUt*  de  see 
wrierr  far  »a  tmrwAiafr  dr  pe/i/s  Irmiit  Wisan/awx  ««  pea  cearkfr 

nSM/  led#  fffrrt  A rryritrltr  ta  rilaalisn  aalartiit  car  tr* 
inrAvv.  It  n'a  trari  dcs  cea/eara  ftoM  df/ersaitdi  per  paead  U en 
a ra  fmtr  dtfayrr  h*  fartiru  (/ViatreGrarrar,  tom.  ii.  p.  8M),) 
His  p«ipil  and  hrother>m>Uw,  Jamf  ihaseraa.  (Art.  57.)  a French 
refugee  Kratrstanl,  dismissed  fnr  hii  Krrraj  from  the  Academy  of 
espotnaloil  on  the  Revocation  of  the  Edict  of  Naats, 
leiirvd  to  Holland.  Koswaeauwas  a Paiater  of  caniderable  merit, 
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aud  made  a virit  from  Holland  to  this  Country  at  the  invilation  of 
the  l>ukc  of  Moutogue,  who  employed  him,  m coniunciioa  with 
Charles  de  la  Fuss*  (Painrimi,  p.  492.)  and  J.  H.  Munnuyer, 
(Aid.)  to  decuvalc  Montague  House,  now  llw  British  Museum. 
He  afterwards  pointed  landscape*  Cur  the  Palace  at  Htinpiun 
Court.  His  Plates  are  nut  numeroua,  but  are  beautiful,  aod  rVlusl 
with  grvat  sjorit.  Aiiothec  landicape-poinlet,  whose  trras  are 
admirably  managed,  is  Atirtau  t'and^  Cmbfil,  bum  near  the 
Hague  ill  1631.  His  subjects,  bk«  those  of  Swanevrit,  are  quiis 
anti-Dutch  or  anti-Belgian,  and  his  *tyls  bos  beou  thought  sume* 
times  to  reaemlde  CaaligUone.  (Art.  5l.)  and  sometimes  halvator 
Rosa.  (/Is'd.)  Ills  figufvt  are  correctly  drawn,  and  his  animals 
touched  with  great  spirit.  In  shi|>ping  and  manoe  sul^ii  he 
hod  beea  preceded  by  Zeenun,  aud  ia  architectural  by  Nieulaot, 
Brormberg,  and  others. 

AaiKyox,  botn  at  Utracht  in  1620,  may  be  noticed  here.  He 
was  a loodscaps-painter  in  the  style  of  Waterloo.  Hit  fvw  etch- 
ings are  charmingly  picturesque  oinl  highly  valurd.  Another  fol- 
lower of  Waterloo  in  Landscape  was  Jvhn  naakaeri  of  Amsterdam, 
who,  like  RwaoeveU  and  others,  was  oot  satisfied  with  the  coa- 
trocted  scenery  of  llotland,  hut  drlighird  in  wild  woods  awl  moun- 
tain lornmts.  He  vivited  the  most  romantic  parts  of  $ai>serla>ul 
and  Gcrmuuy}  aad  on  one  occasaun,  says  M.  Boitscb,  wossrisrd 
as  a conjuror,  and  dragged  More  the  chief  mag>s1rale  at  Zunrh 
by  some  simple  oattves,  whn  mistook  the  lines  oi  hit  alu*leb-bovk 
for  characters  of  magic.  (Poatre  Gravnr,  vot.  tv.  p.  77.) 

• Hr  was  foe  aoma  time  instructed  in  Paluling  by  the  elder 
Weenius;,  (Psiktimu,  p.  48I-4I$8.)  but  had  prvrioiuly  been  a 
scholar  of  Van  Goyon,  under  whom  he  obtained  from  h«  fvUuw- 
pupilt  the  nickname  of  BrrpVsi.  The  story  is,  that  his  father, 
on  some  uccaston  being  angry  with  the  youth,  came  to  seek  him  at 
his  raawrr’s,  whn,  to  sctvm  the  favourite  pupil,  called  out  to  the 
others,  Arm*'— Aide  Aim.  U»  etchings,  to  the  number  of 

fifiy-thrre,  (uf  which  on  account  was  puLlrihcd  by  Heery  Winter 
at  .\mklrrdam  in  1767,)  reprcMOt  landscapes  and  cattle,  witli  oi-c^ 
sional  ftgurvt  in  a style  of  more  flniahvd  execution  thau  is  usual 
with  l*aiiitrfs.  *7eAa  and  Aadrrtt  Bath,  hi*  contrmponuies  aod 
rivals  to  landscape  painting,  have  left  several  charming  etching*  of 
landscnpr.  Tliey  were  or  Utrecht,  and  pupils  of  Airakam  B/ee> 
tmm'Ti  iu  that  city,  already  unmed  os  a Paiutsr  (Haimtzho,  p.  481.) 
aad  an  Engraver  in  chiaroscuro,  (Art-  46.)  but  who  aleu  wtcheii  a 
numbvr  of  Plateewith  a bold  and  masterly  point,  soma  in  imitalioQ 
of  pen  aud  tuk  drawings. 

Herghein  had  M'«er«i  meriterimia  pupils  and  followen  Dirk 
(The<odoric  or  Rodcnc)  Afea*  of  Haerlem  was  his  pupil,  a Painter 
0(  some  rvpuUtiun,  who  in  the  reign  of  William  HI.  vuiled 
England,  and  paintwl  the  **  Battle  of  tlae  Boyne**  for  the  Eori  of 
Portland.  Man*  etched  with  great  spirit  sonne  few  scarce  Plates. 
A>An  t'amd^r  Meer  llie  younger  (Pnw/re  Ormrrttr,  vol.  1.  p 229.) 
was  oue  of  the  best  schulara  of  Berghem.  He  painted  landscape# 
with  cattle  in  Uie  style  of  his  maslirr;  and  a (ew  beoiiiifiil  but 
acarce  etchings  attest  his  ability  in  haadUug  ih«  point.  J*km 
O/auifr,  (/6<i/.  V(d.  v.  }k  377.)  of  German  extraction,  but  born  at 
Utrecht  la  1646,  was  another  itrrr  of  Berghwm,  and  t>ecame  afier- 
wsrds  rvlebrated  at  Amiiturdam  os  the  friend  and  coadjutor  of 
Gtrard  dr  Lairtttr,  the  klemish  Poueain  i (Poimtino,  p 4^. ) the 
fomuT  pointird  the  bighrat  order  of  Landscape,  which  the  latter 
adorned  with  cla»icfi;:ures.  Both  Glauber  and  Lairwsse  have  pnv 
duced  several  interesting  etchings,  In  which  rach  illustrates  his 
own  kind  of  comf>osiliun.  Among  the  ha|qwest  graphic  tranalarori 
of  Nicholas  Berghwm,  Mr.  Gilpin  distinguishes  AiAn  /’‘isecArr, 
youDgTT  brother  of  (kmieliuo,  (Art.  40.)  amU  Danker  Donkeni  of 
Antwerp.  But  the  ablest  of  Bsrghcm's  scholars  was  Karri  da 
Jardm,  hereafter  mentinned. 

f (PaiftTiNo,  p4W.J  Paal  /^//rr'f  indefati^bie  drrotedness  to 
hiwArt  ovrrpuwwed  a naturally  feeble  constitutuin,  and  corned  himoff 
at  tha  agaofotdy  tweaty-nine.  Uiaalchiaga  are  greatly  admired  for 
their  execution,  and,  in  general,  for  their  orrectneas.  Mr.  Gdpin 
praises  his  cows  and  horses,  but  regards  his  sh«v|ias  iodiSerantly 
drawn  and  inaccurataly  chaiactarised.  J*kn  U Dwey,  who  wiMlird 
Painting  under  him,  and  pursued  for  tome  Iiom  very  surcesefiilly 
his  style,  has  left  some  good  etchings ; in  particular  eight  Priuis  of 
dogs,  spiritedly  drawn  aM  neatly  executed.  (Pria/re  Graarar,  vol.  i. 
pl97.) 

I (Pararmo,  Ikid.)  Tlso  wfU-known  etchings  by  Da  Jardta,  to 
the  number  of  flfiy-two,  with  figures  and  aniinal*,  show  the  same 
master  hand  as  km  admirable  Pictures.  Bis  taste  waa  decidedly 
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/iamrfm  dt  ih^Kt*  At  Ibe  Hagua  about  1&3B. 

Th«  Prints  of  the  two  first  of  the  sbove>mimeil  ertUts 
portray  similar  subjects  to  those  of  their  Painting. 
(Paintiko,  p.  492,  483.)  The  remaining  number  ex- 
celled in  Prinlsoflandscape,  withanimalB,trees,figiire9« 
hnUdings,  &c.,  or  in  marine  pieces  and  aea ports  with 
shipping  and  appropriate  accessories.  We  ought  to 
add  that  among  Painters  and  Etchers  of  architectural 
ruins  and  historical  landscape  tFiUiam  Fan  Nieulani; 
Paul  Brilt  born  aii  Antwerp  in  1584;  Bart,  Breemberg^ 
born  at  Utrecht  1620;  and  Bonavrnture  van  Over- 
beck,  a supposeil  scholar  of  Lairease,  born  at  Amsterdam 
in  1660,  deserve  a distinguished  place  in  the  list. 

(56.)  The  FiiCNCil  School  in  tliis  department  is  dis- 
tinguished by  many  eminent  names.  The  encouragement, 
indeed,  which  the  Court  of  France  in  the  XVllth  and 
following  Century  bestowed  on  graphic  talent  has  been 
well  rewarded.  A prejudice,  however,  prevailed  among 
French  burinists  against  etching;  and  they  seem  to  have 
survc)ed  its  progress  with  a jealousy  that  retarded  its 
introduction  into  the  higher  walk  of  Art,  and  prevented 
their  deriving  advantage  from  the  powerful  helps  pecu- 
liar to  the  etching  point  Several  Works  of  Chaveau, 
fur  example,  one  of  the  best  handlers  of  the  French 


mote  lulUn  tbaa  Dutch.  To  the  truth  and  finiah  of  Paul  PotUr 
be  adda  tha  gracaa  of  a nura  cnlnvaivJ  imagioatiou.  Mr.  Gil^a 
M p.  132-)  iaalitutea  a curaparimn  between  Du 

Jantin  aod  AiruAafn  Hvmdttu,  hia  cooleropwrary  of  Rotterdam,  awl 
coalraata  tha  aublimcly  aavage  and  fuhoua  auinaiioo  of  tba  hunt- 
ing pi«c*a  etched  by  Ike  lattar  a/lwt  with  the  Arcadian  ouietnna, 
the  refined  aw]  pastoral  rapoie  of  Du  Jardta.  llondiua,  lika  Mm 
Fft  of  Antwera,  waa  an  excellent  Painter  of  asimala.  F)t  aho 
etched  a few  ihakei  of  animab  drawn  with  hia  accuatoined  spirit. 
Antwerp  bad  given  birth  about  fifU  yeate  bribra,  in  the  preceding 
ceniury,  a.  d.  13'9,  to  /Vwwi*  Mtfdm,  an  eminent  Painter  M 
umilar  aulijects,  (Paintino,  p.  48:J.)  wboM  elebinge,  about  sixteeB 
in  number,  ara  van  iatciesting  apecimene  in  tbia  clam.  A few 
etchings  likewise  oi  animals  ty  Athert  Cufp  (Pai^timo,  are 
praaeri^  by  the  curious,  as  admirabia  cxaieplrs  of  cotmpo»)tMMi, 
drawing,  and  expreadoa.  Prier  4*  (/2*d.  p.  483.;  styled 

itoaiAaecia,  ftora  Ne  Mmmitm  anhiMla  taotitceuile,  such  as  fain, 
festivaU,  masques,  proctfstioaa,  Ac.,  has  rxeenead  mmmm  aad 
maalerly  etchings  ^ hutsea  aad  other  aDtinala.  With  true  feeling 
for  the  Art,  Mr.  Gilpin  laments  the  want  of  euitable  Kogravioga 
after  tha  grand  banting  euhjecta  painted  by  Rnbena. 

* Alrc^y  noticed  io  the  praeeding  class,  (Art.  M.)  be  cUime  a 
place  togethar  with  his  euecesaful  fidloww,  JoAm  Lmykim,  (called 
tba  Calloi  of  lloUanrl,;  anwng  the  beet  etchers  of  historical  lawW 
acaoe.  A/Arri  Fmm  Krtrdtngen  and  Frmmei$  dr  Nevt  ara  srortbj 
of  ina  same  rank.  Kvardiagen  was  an  sdminbla  Piiinter  uf  sturmy 
and  rocky  scetMiy,  to  which  talent  tha  acesdeai  of  hia  shipwreck  on 
the  coast  of  Norway,  and  detention  for  more  than  a year  in  that 
Country,  seems  to  have  contributed,  lie  obtained  the  apprllatiou  of 
the  Salvator  Rosa  of  the  North.  His  Pnnts  of  landwape,  to  the 
number  of  about  oue  hnndrad,  are  fioa  compoaHione,  but  not  all 
equally  well  axacuted.  He  is  known  fur  a seriea  of  fifty-aeven 
etchings,  illusireung  tbs  **  History  of  tha  Fox,'*  a satirical  Poem 
imputed  to  Henry  Von  Alkmaar,  fur  an  account  of  which  see 
Ruacoe’s  GeraM*  As*e/ur«,  ed.  18;M1.  LmdAfA  BocAAajrsrw,  a 
pupil  of  Reerdiogen,  also  |iainlcd  sea  storms  with  splendid  succeta, 
and  has  left  soma  Kates  with  views  of  ahirping  oo  the  Y,  a small 
arm  of  the  see  near  AmsterdAm.  Ho  died  ra  1 7U9.  Do  Neva,  tba 
contemsorary  of  Kvcrdingen,  was  bora  at  Antwerp  in  1627,  where 
he  aludied  the  Works  of  Rubens  aod  VatMlyke,  and  aftcrwanla 
resilled  aad  studied  some  years  at  Romo.  Hs  paintrd  and  etched 
with  great  fertility  of  gcmue  and  fine  taste.  Aftte  lamte  tiUgytce, 
Says  M.  Baitsch,  dm  Hilt  mmAlt  dt  Pnrnlt  Hi*  tMntl 

consist  of  fiorty  landscaiwe,  into  which  fabukwe  character*  are 
introdMced.  Uf  Luyken,  bom  at  Areeterdam  a.  d.  1649,  it  i*  ob> 
aetved  that  he  mrmblee  Callot  ralber  in  the  infinite  ctowiLi  of 
figures  which  covet  bis  Prints  than  id  tha  neatONa  or  spirit  of  bta 
etching  point  But  his  Plates  have  great  merit,  though  not  tquel 
to  the  nusler  touches  of  D«  Huoghe.  Among  the  Dutch  imitators 
of  Calbit,  PtUr  Qwsr,  of  tbe  Hague,  hii  contempirary,  dmerres 
creditable  meotioa. 
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graver  at  the  most  brilliant  part  of  tbe  peritxi  alluded  Chaleo* 
to.  exhibit  the  utmoat dexterity  in  the  useofhis  favourite 
instrument ; but  would  have  attained  a far  superior  effect, 
and  have  risen  to  n much  more  faithful  representation 
of  the  original  Pictures,  had  be  conde.scended  to  intro- 
duce etching  in  that  portion  ofhis  Plates  for  which  it  iu 
best  adapted. 

In  the  following  lists,  as  well  a.s  iii  our  former 
columns,  the  reader  will  perceive  how  wdll  the  Parisiati 
atmosphere*  was  for  a long  period  suited  to  (he  culti- 
vation and  progress  of  this  difficult  and  laborious  Art. 

The  best  Eifgravers  of  France  were  either  born  at  Paris 
or  at  Paris  they  settled,  and  at  Paris  they  died.  To 
b^in  with  tha  first  class.  (Art  49.)  r.nt  tht$ 

Artlil*' Kamw.  • Wh*n  bora  aod  whra.  DM  «t  a.  a.  **  Frmmcf. 


Btxenme  Bmmdtt\ 

. . . Paris 

. 1593  Paris  .. 

. 1691 

Frasfai*  CAesrea^  . • , . 

« . . Paris  

. 1618  Paris  .. 

. 1676 

(JmArvl  PrrtUe 

. . . Paris  about  . . 

. 1620 

f *icrrr  ...... 

• • • Parts  about « , 

. 1630 

Omllaamt  CA^ras||  . . . 

• • , Orleans  . . . . . 

. 16  U Paris  .. 

. 1683 

CAiMiAMr  B.  A/c/Af^ , , , 

...  Lyons  ...... 

. 16.14  l^ris  . . 

. 1697 

Omtllutnme  yktlet  ..... 

. . . Faria  

. 1634  Pdria  . . 

. 1704 

Sehatlttn  It  Cfcrc**  . . . 

...  Mds 

. 1637  Paris  .. 

. 1714 

* Kngrariag  aecma  at  oo*  turn  to  Hava  bwen  a fAibiojiabla  ac- 
ComplithiMut  at  the  Court  of  Frsoca.  Pompadour,  Louia  XVth'a 
MarchtoaMS,  amu*ed  hvnelf  with  this  Art,  aud  «xecuted  arvci^ 
Plates  after  Boudvar,  Kiacn,  and  othett.  She  ako  angravod  a set  of 
aixty-thrva  Prints  after  gvios  by  Gay. 

f Tha  early  works  of  Bmmdet,  and  of  aevaral  others  la  this 
lift,  ara  exaentad  with  tha  bunn  only.  In  thrir  future  and  more 
aucceraful  edort*  thay  called  ia  tbe  aaalstaoca  of  tlW  **rhipg  point. 
Baudet*s  fnrmar  attampi*  laem  in  tha  style  of  Cornelius  Bloemaert; 
(Art.  40.)  his  later  productioos,  at  hw  return  to  IWu  from  Roma, 
where  ha  studtad,  baar  a atrung  reaemblanoe  to  the  manner  of  /.  B. 
dt  of  whom,  however,  h*  could  not  have  been  an  Imitator, 

as  Da  iMUy  must  have  been  a ebUd  when  Baudet’s  best  Pnnts 
Were  well  known. 

t CAorata,  likewise,  quilled  the  eole  use  of  the  graver  to  intro, 
duee  the  ctehiog  polar.  Hie  Wurka  betray  haata,  out  are  full  of 
■Pint  and  force.  Nearly  three  thoueand  Pnote  ara  from  his  head, 
cKicfiy  fur  booksellers.  Hi*  bast  are  some  satall  Plates  in  th*  style 
of  Sebastien  le  Cletc.  Ha  had  studwd  Painting  under  Laurent 
de  la  Hire,  (pAorriMO,  p.  490.)  and  painted  small  Pictures  in  the 
stylv  of  that  master. 

G<tbrit4lt  Ptrrilt  ranks  bigh  anioi^  the  landscape  Bn  gravers  of 
P»wa**.  Uis  Works,  in  which  h*  was  aasisbed  by  bs  tons,  Admm 
and  A%co/<m,  arc  vary  numcroa%  both  from  designs  of  his  own 
and  from  those  of  Paul  Bnll,  GasparPuoeoio,Aia*lyo,ai>dS<lvaslrc. 
Thera  ir  a satirical  Print,  by  tba  Pcrelles,  from  a design  of  RkIm, 
caricaturing  the  surrender  of  Arras  to  tba  French  in  1 642.  The 
citiseDS  had  inaeribed  oa  tbair  gates, 

GiMMif  let  Frmm^*t  premdrmmt  Arrat 
Let  tomru  misnyenml  Itt  cAmti. 

Thrir  enemies,  however,  Uck  tha  place,  and  only  erased  the  Icttei 
p from  tbe  loscnptioa. 

4 Some  poctrads  by  Lamdry  have  merit.  He  was  nuieb  employed 
by  booksellers. 

II  A pupil  at  Rome  of  J.  F.  Greuler.  The  Prints  by  CM/nm, 
in  which  he  introduced  the  point,  arerxeeUrnt.  Hiaearty  style  re- 
sembles that  of  Btoemaert.  He  enjoyed  till  his  death  tha  patrooage 
of  Colbert  at  Psris,  Bernmit  TVmjai,  bora  at  Lyons  iu  1646,  was  a 
scholar  uf  Chdtcau,  whom  ha  surpaased  in  free^m  of  touch,  oeat 
new,  and  tnallownci%  tiMugh  not  iu  uthair  respects,  Frajat  settled  at 
Rome. 

^ Tbe  Prints  by  this  fuasale  artisl,  after  (he  designs  of  her  uncle 
and  pracerior  Jacques  Stella,  (Paiittimo,  p.490.)  and  of  bis  friend 
Nicholas  Posisstn,  are  very  Am.  Proba^  no  Kogravings  after 
Pouoiin  have  been  more  succeuful.  Her  uncle  Jaeymet,  a Painter, 
highly  palrooiscd  by  Richelieu,  has  left  soma  etchings.  Her  sisters, 
AaltAmtUt  aad  Piamftitt,  were  likewia*  excvUaot  etchers. 

**Thit  is  another  native  of  Lorraine,  whose  Works,  like  those  of 
hi*  fellow*couotryman  Callot,  ara  of  great  tuammrtcml  extent  and 
deserved  celebvity.  Nearly  threw  tbousand  Plaice  axe  from  tba 
hand  of  Le  Qtrt.  But  than,  as  Ur.  Gilpin  obeervva,  hw  limits 
sahlom  exered  rix  inches  ] aad  within  them  limiu  he  can  draw  op 
with  admirabia  dexterity  twaoly  thousand  man,  and  confer  iramoc* 
tality  in  miniature  on  Alexan^  and  Louis  XIV.  Ha  silvancad 
hia  Angraringi  eeosidrrably  with  tbe  etching  potoL  Grace 
5 N 
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AnItU'  HiMif  Wttfrc  km  «i4  DIhI  al 

CUiVm  SiMomMtaM Lyon*  1639  Pari*.... 



Lj-ftn* 1631  P*m 

C^r«rJ  ..«••••  Lyoft*  1640  Para.... 

Jtmm  .UJrv Lyon* 1667  F*ru.... 

B€no»tA^^n Lron* 1861  Pans.... 

A5(W-i Pan 1637  Pars,... 

^ImmeCofiii  Pftria 1661  Pans 


A.  B. 

ir.'B 

1734 

1710 

1703 

1736 

1721 
1764 

1722 


clcfraac*  In  llw  fornn,  and  M»bl«  OfircMioa  in  th*  hca>is  of  hi* 
ficurtt,  distlofouab  thii  whcrv  kandwap*  with  bnild- 

ion  ®r  olh«f  oeoraaonn  is  ialnhlumJ,  hi*  laileful  arfaojfemeiil  aim! 
oseeutiao  chann  avary  eye;  fhau*jh  in  lijjhtikaes  ,and  playful  ma- 
Ba«in*nt  of  the  point  iWla  Bella  iaconsidrml  his  superwr.  (Art. 
5L)  and  hi*  stroke  is  pfonoiioced  by  Mr,  (jilpio  to  b*  not  »o  6rm 
Bor  to  mtatcrW  as  that  of  Calloi.  L*  Clerc  wat  likewise  an  ence 
Beer,  an  arehiteet,  and  amalhematiciaB.  His  faihee,  a gu]«l>milh, 
intended  him  foe  a inililary  life,  and  wi'h  the  Hop*  of  a comm»esioo 
for  him  iu  the  Freoeb  aemce  sent  him  tu  Parts,  where,  by  ihe  ad* 
vice  of  Le  Brua,  and  uihWr  the  liberal  pitroaii^  of  Colbert,  hn 

Wane  one  af  the  most  rircessful  in  bis  elsM  of  Art. 

• TTiia  artist  ernttribuled  to  iramortalUe  Le  Brno  by  his  admi- 
lable  " Baitle*  of  Aleaawler  ’*  This  snperb  set  of  Priott  is  com- 
peted by  a Plate  from  the  hand  of  Gerard  Bdelmek, « Alexander 
entering  the  Teat  of  Danus.”  Iu  large  PlaUt  of  historical  tubjeett 
BO  Kitgraver  in  thw  elate  hat  beta  more  distin;;«>tshcd  than  O. 
jMrmn,  U#  was  the  too  ef  Claude  Audraa.  (Art-  41.)  and  nephew 
of  Charles.  (IM.)  Hit  hrotber  CrrwMM  wu  of  uifenor  merif, 
but  kis  Btvheart  Utmtl  and  Jrwa,  toat  of  Gwmaia,  profited  largely 
from  hit  instroclions.  CA«trfrt  and  Lami  SwMnBsow  and 
dk  OUiUhm  famed  thewtselset  by  the  lh*dy  and  imitatioo  of  the 
fine  style  of  Audran.  Charlet  Simonneau  was  a pn^  of  Chdtetu. 
and  at  firwt  worked  in  the  manner  of  Francia  d«  Po»Uy  with  the 
graeer  only ; but  afterwardt  introdueed  the  poiat  into  bit  demitinH 
ami  distaneet,  rcaeering  the  gtarer  for  tueh  parte  as  required  pre- 
■liaeiicy  and  vigour. 

A maay  of  the  artietf  in  the  abeea  list  were  uupils  or 

fallot^rt  of  the  Gerard  Aodran  SchooL  On  the  inrritt  of 
C*^p^  at  a Painter  we  have  already  mtde  some  remarln,  (PaurriNu, 
p.  dT'i.)  in  which  M.  Watelet't  juiltfment  eoocur*  with  our  own, 
and  condemna  the  practice  of  FmarAi/yiny  the  beroet  of  antiquity. 
We  wish  we  could  call  our  own  artbtt  altogether  free  from  the  ute 
ef  Knglith  phjraiogtKKDy  oo  timilar  wibjec-it.  A.  Coypcl  ctelMd 
eereral  of  hia  own  design*.  Ur.  Gdpui  praiici  *n  **  Ecce  Homo'* 
by  this  *rlift.  which,  at  well  as  tomeothr^  wa*  finished  by  Siman- 
ne»‘U  Ou  Cleey<TesemWt*  Jean  Audran.  Hi*PlalMafkerCe«qar» 
are  worthy  of  that  PainU-r.  ChtWr*  Dwpuw,  h»  pupil,  cimhined,  in 
like  manner,  wwllowneai  a»d  kamony  of  exeetitioowuh  admirable 
drawing  and  heed*  full  of  exprean.io  and  character.  A^icWns 
<Mrt^  7>«pau,  the  other  brother  of  that  name,  was  aho  a pupil  of 
Jean  Audran.  S.  H*nr%  Tmrdtfu  wo*  a tcbolar  of  P.  I*  Paulm, 
•ml  afterwards  of  Jeao  Audran.  His  too  S.  Tardxttt  used 

more  of  the  graw  and  loti  of  lb*  point  than  hi»  father,  to  wham  be 
it  Inftrior,  though  ao  artist  of  consideraMe  matU.  Jaryn-i  P.  je 
B<*§  waa  hii  Mlww-pupil  urwJet  N.  H.  Tardicu,  nod  excelled  in 
lemtecafWM  w<tb  tnaall  figures.  wh>ch  are  beautifudy  touched,  etclied 
with  great  fire  and  spirit,  and  then  harmaoiaeu  with  the  graver 
ai»d  dry  point,  fnaw  Det^imtrt  a<li>pt«d  in  »*Tml  of  hia  ouaMTout 
pates  (the  best  of  them  after  Jouvetirl)  the  aiyW  of  Gerard  Aialran. 
Jlscf  ees  ,,4/ioaBer  was  a ptHSl  of  Le  Bai.  and  ilittioguishiMl  himself 
by  tevcml  good  Pluiet  of  I mdarape  aller  Vemet.  His  bnitber, 
AlMmtl,  was  foe  tome  time  under  Sir  Robert  Strange  in 
Loodoo.  Bmtm-d  L^p»^s^,wa1  a respcctaldc  {artihl,  though  not 
▼erjr  eurrect  drui^htaraaon,  awl  i*  regarded  a«  a su,-<e«»ful  imitator 
of  Jvao  AwUan,  who.*  pupd  he  pistbabiy  wan.  Hu  wife  Henif 
Ehsahef  wai  als-J  • neat  Rngraver.  Fin*  specimens  from  must  of 
tliewe  artists  of  the  Audran  Sch,>ul  ant  to  be  found  atnuAg  the  En- 
snavings  fur  the  Crutat  colUdiiKl. 

) The  family  of  fAietyay  is  roinjiicuotM  in  graphic  biog^hy. 
The  father.  Ifi'V/.  boeo  at*bt.  Que»t>a  in  1617,  studied  Paiiititig 
tinder  V’ouet.  and  hn  ton  /j9mu  umWr  L*  Brua.  MkHcI  is  better 
Jctiowti  as  an  Eugraerr,  but  hit  Work  it  heavy  from  bring  oT*r» 
charged  with  the  burin;  and  Louia,  who  lived  and  paioted  ehiefiy 
»nd  wilh  sMoe  reputation  in  Italy,  and  died  at  Veruba  la  I74'i,  hat 
left  aeveral  free  painter-lik«  etchings,  fiir  Nicolas,,  a vounger  son 
of  Michel,  knighted  by  <»tK'rgs  1.  on  th«  occasion  of  engraving 
fho  CartouQs  of  RatTaclle.  rvsided  thirtcea  y^rv  ia  Knglawi  He 
d>d  not  succeed  in  Painting,  for  the  study  of  which  be  qidtted  at 
thirty  tlie  ;>fvrci*ioa  of  the  Bar  ; but  his  later  and  be..t  style  os  an 
j£ngrav«r,  inodoUod  aTt«f  (hat  of  Gerard  Audran,  to  whom,  however, 


Antvts'  Nans*.  Wkere  bora  aad  whaa.  IMrd  at 


Gatper  /)«e4«aye  ..•««, 

Psti* 

...  1662  Paris. 

/rtn  Bapt.dr  PmU^ 

Paria 

...  1669  Paris. 

SieitUi  H^ri  Ta'dieu... 

Pari* 

...  1674 

y«ryae*  ^VicoAu  TonArw  . 

Pori* 

...  1718 

C'/sWe  «... 

, Puna 

...  1679  Pari*. 

Ijtmt 

> Paha 

...  1682 

N*oAmt  dtt  Ijknnemm  1 

the  youngrrl  J 

* Paris 

...  1684 

GtAriri  . • 

Pari* 

Frtdtrte  

, Paria 

...  1688 

Btmard 

Parw  ...... 

...  1699  Paris. 

Jn$m  Jarfan  Fitpart  If. . . 

. Pari* 

...  1723 

£a«rr«r  f 

, Lyons  . . « , . 

...  1702  Paris. 

Jar-ptri  Philipp*  h Bat. , 

, Pari* 

...  17C6  Pari*. 

JaeijaetFirmim  BmMHir-1 

frt ] 

1 AbhfTille  . 

...  1733 

Jaepttt  Alutmti 

. Abbeville  . . 

...  1727  PSrw. 

FVasfoit  Altamet,, . . 

. Abbeville  . . 

...  1734 

Pierrr  ff  Pmmtrr 

. Pans 

...  1744 

a.  e. 
1739 
172H 


Chaleo* 


graphy. 


1747 


1743 

1770 

1735 

1771 
1782 


1788 


(57.)  In  the  second  «tKl  more  nameroiis  clast  some 
of  the  abore  names  might  be  repealed  ; end  some,  such  Scceadci*** 
a*  Le  Clerc  and  others,  may  perhaps  be  considered  out  *«co»ip*iw»d 
of  place  in  class  the  first.  (Art.  5t5.)  But  besides  that 
the  precise  degree  in  which  etching  combines  with  the  ^ 
bnriiiia,  in  most  of  the  works  now  under  onr  cnnsideretioti, 
by  no  means  easily  determinable,  our  space  has  not  per- 
mitted us  to  make  more  than  a very  general  arraoge- 
nrenL 

We  have  had  occa.sjon  to  menUon  among  die  Wood-  lUrly 
Engravers  of  France  Jor^vet  Pt-rimn^  or  iVrrini/s,  •«  French 
he  sometimes  inscribed  himself.  He -executed  »ome**^*^* 
Plates  cimrsely  etched  and  not  correctly  drawn,  in  con* 
cert  wilh  hi»  contemporary  /.  ToHoret,  representing  the 
Wars  of  the  Hugonots.  The  Work  of  these  artists,  who 
flouri'ihtfd  abutit  a.  o.  1570,  ia  only  remarkable  as  ei* 
hibittng  the  earliest  specimens  recorded  of  etching 
among  French  artists,  although  the  process  bad  been 
almost  half  a century  in  use  among  their  neighbours. 

There  U,  however,  a spirited  etching  of  this  period, 

**The  Departure  of  ilagar  sihI  lahmael,’*by  Boivin,  B<MTin. 
who  was  also  a borinist,  bom  at  Angers  about  a.d. 

1530.  A«fy»n«  C?«r/uVr  was  one  of  the  Engravers  at  Qanicr 
Funlaiitebleau,  (Art.  51.)  after  tire  Paintings  by  Prima- 

h«  was  much  inbinor,  iiblaiaed  him  great  and  dcscrveil  rvputarkm. 

Tb*  particular*  of  hta  liiUory,  aom*  of  them  coll«cted  by  Vertu* 
ftutit  lii*  own  mouth.  wiU  b*  Ivund  ia  Walpole,  CataU^^o/  £m. 
tUJk  EMfCM-rr*,  p.  2B7. 

• 'Du*  waa  the  len  am)  pupil  of  Nicola*  <)e  Eoilly.  (Art.  41.) 
but  hia  style  ilifiW*  nrmarkably  from  hii  father.  UU  ^tc*.  both 
ia  hirtory  and  portrait,  are  sperinwna  of  good  drawiag  and  fio* 
exprasaioa.  A p'lpil  of  bi^  PeJrr  born  *t  Paria  >*  1710, 

had  coQsideraUe  t^eot,  which  would  haw  been  more  conepinmi* 
if  more  of  the  whiKl*  had  beaa  better  ebnees,  and  mvd  *k«lchy  Irtfie*. 

f Dai,4»ir«aembIeaFra»foi9  de  PuiUy,(Art.  4l.)but  occaaieoally 
called  in  tlie  aasutanoe  of  the  pciut.  TWr»  is  great  ncatBes*  aiul 
finiah  ia  hi«  eumcruua  Prmte. 

I A pujdl  aud  son  of  tlia  burbiirt  Nio^lss  Lannmia  th*  ehler. 

(Art.  41.)  Mia  Eagraving*  foe  tb*  (’raxot  eelleclioo  gaiord  tent 
great  Celebrity,  but  bis  Work*  deoerre  not  to  I*  quoted  fur  dexiga 
oor  tor  etTeci. 

f The  i^ates  by  ia  thia  elasa,  have  costidevabl#  rwerii. 

His  best  an;  for  th*  Crosat  coUectaw.  Ilia  daughter,  Mann  AAi- 
dfUm^,  lb*  wife  of  Cbaric*  Nicolai  (bxihim,  eacrived  aewral 
Pl»tei  in  lb*  style  of  her  bu>hand,  who,  ia  1758,  pubiiaheil  rrflrctioiia 
oa  the  Paintiug*  and  Bculpturv*  of  differvot  Kuro^waii  eiti«a  b* 
bod  visited  : a Work  very  (avuuraUy  riKeived. 

II  He  greatly  aurpaueil  hi*  father  and  iartructor  Jeaa  Charles 
FUtiart,  the  barinist,  (Art.  dl.}aod  produced  l>y  a union  of  etching 
with  Eoigrariag  many  ertuaabk  Works. 

^ Cisrs  ranks  os  ooo  of  the  beet  Kngrjveca  ia  the  XVIllIh  Ceo* 
htry  fur  the  kind  of  aulqecti^  both  lo  hiatury  and  (SMlrail,  after 
Rigaud,  Vaoloo.  Le  Muiiie.  Bouciwr,  IVatteau.  and  other  ilraigocrs 
which  he  seUicted.  11*  Hercules  mid  Umphale,"  after  La  Moine* 
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*Sd)(rivlng.  ticcio.  II«  floQri»h<il  at  ISrU  nbout  o.  l!»60.  Pran~ 
*“**v-*^  fou  Perrier,  bum  fcl  Ma^ii  in  HurgnnJ^r.  studied 
l*«nMr.  July,  »ml  luIiantieiJ  his  nume  to  Porta,  was  » 

Painter  of  some  cdebiiiy,  (Painting,  p.  490.)  and  has 
leA  etchinpi  in  the  uuiinerof  Palma,  which  Mr.  Gilpin 
looks  upon  as  succeaalul  imitations  of  that  roaster;  but 
U»ey  arc  ali((ht  and  hasty  performaDces,  ami  often  incor* 
rectly  drawn.  He  died  at  Paris  in  1660.  Claude 
>1gooQ  Fi^non,  bom  at  Tours  in  1690,  is  another  Painter  who 
ha-H  leil  some  specimens  of  masterly  etching.  Sjinon 
Guiilam,  a French  Sculptor  of  about  the  same  date, 
etched  for  his  ainuaemenl  several  plates  in  a very  spirited 
BrebiHte.  style  Pierre  BrebietU  and  NieoUu  Chaperon  were 
Chapetoo.  provincial  artists,  born  in  1596,  who  establislied  them- 
selves at  Paris.  The  former,  whose  Paintinji^  are  little 
known  in  this  Country,  etched  with  considerable  ability 
some  clever  designs  from  his  own  pencil.  The  letter 
was  B pupil  of  V^uuet,  but  made  no  pri^ess,  and  after- 
wards at  Rome  betook  himself  to  engraving  the  Pictures 
in  the  V’litican  called  '*  Rafticlle’s  Bible.**  It  is  re- 
corded to  the  credit  of  this  perfunnance,  that  his  work 
is.  perhape,  tlie  least  faulty  of  the  numerous  graphic 
transcripts  from  those  invaluable  Paintings. 

Other  The  names  that  follow  belong  to  tlie  XVlltb  and 

s«qu«at  subsequent  Centuries: 

oaiBcs. 

Antau*  Ns»««.  wa*rt  hsra  tad  whre.  Diedtl  a.b. 

Bimnchnr^  Pont  1600  Paris  1039 

C*ntMV/e  the  ^darf  ««  Orltaas  1603  Paria  1664 

Htmri  Mmiperr^  Paria  • 1606  Paris  1 686 

IjtttreMl  Jf  /a  Ihre  Paria  .1 606 

I$rael  Hemrtei  Snacy  .160?  Paris  1661 

{JZi'piU  • } 

yV/rr  jl/iyaar4. Ditto  *.,...*.1610  Paris  1695 
Atjwl  Tuum  ..1610  Paris  1698 


* Several  dtstiagaiahed  Paialert  of  the  French  School  wsre 
aseclUiit  Etchers,  sad  matiy  ruiset  irithia  liit  will  be  fuuad  in  our 
ferrevr  pages;  as  B/aneJuirtl,  (PAUrriNO,  p.  490.)  Srdaa* 

titm  Bomritom  and  CAo/^«  finm,  (fiiiL  p.  491.)  .Vitfvdos 
JraM  i*  Pautrf,  fcthff  of  Tterre,  *6.J  Jlae^Mcs  CowrAiu,  or 
SaaryMitfiKm.  RMfmonU  ife/a  Fayr,  Jttfh  7’irrrorc/,  AKMtmr  IP%fc 
teuu,  and  Pitrrt  {IhiJ,  p.  49i.) 

f The  elder  Mu-htl  Ccrnetflt  was  a pupil  of  Simon  V'ouct, 
(Paimtino,  p.  490.)  In  whose  style  he  executed  several  Painlinga 
for  Churches.  He  was  one  of  the  oripnsl  twelve  Members  of  the 
Koval  Academy  at  Paris.  His  nn,  SStchti  tht  had  tba 

SAlvantage  of  tns  King's  pension  to  enable  him  at  Kome  to  com* 
plrle  hu  studies,  which  be  prowcuted  with  becuming  industry  and 
energy.  He  was  much  enM-loveil  by  I.ouis  XIV.  Both  artUts  left 
many  6ne  etchings  aAar  Kanaelle,  the  Cvacd,  atsd  their  own  de- 
signs. The  name  of  Raffaelle  was  affixed  by  a euniiiog  pTintseller 
at  Rome  to  a set  of  Plates  designed  by  the  youninr  Michel  Cor- 
nfrilk.  Jtnn  ComnHt,  his  brother,  bom  at  Paris  a.i>.  1C40, 
was  also  a Painter  of  aoroe  reputation,  btit  infbrWir  to  Michel.  He 
also  etched  with  great  spirit  st'veral  Plates  from  his  own  designs  and 
after  the  Ci^racci.  CUode  OtUot  was  his  pupil,  and  Watteau  a 
scholar  of  Gillot. 

Another  ]mpil  of  Voortmay  be  nientintied  here,  Pierre  Miynari, 
who  relinquished  for  the  instruction  of  that  able  muster  the  profts- 
sian  of  M^idoe-  fl«  then  studied  Painting  at  Roms  for  twenty- 
two  years,  and  was  much  patronised  by  lM>an  VIll.  and  succeed 
ing  rupee,  Bulh  ha  and  hia  bruther  Nkolas  were  too  much  en- 
gaged tn  designing  to  engrave  roore  than  a f«w  Plati's.  They  are 
liold,  paintrr-like  etchings.  The  family  name  and  origin,  says 
Watclet,  were  English.  Some  fine  young  KngUshmen  named 
Mure,  serving  to  the  army  of  Henri  Quatre,  were  presented  to  that 
Monarch,  who  obssTvsd,  C.ti  fie  son/  pa*  dft  Mores  (negroes)  m-ii* 
df*  mignards  (haodaoma  fellows.)  Janfue*  Hrilaayf  was  also  a 
ach'iUr  of  Youd.  His  Engravings  have  t)>«  merit  of  tolerable  axe- 
entina  and  excellent  chiaroscuro,  but  his  drawing  of  hwuls  and 
figures  is,  as  Mr  Git^iin  observes,  aflfvtrd  and  baiL  Snuref  Ber- 
nard and  Lem*  Trrlrlm  were  likewise  under  Vouvt. 

i Author  of  a Treatiac  entitled  La  .Voniery-  de  eraver  6 tEau 
fvrtt,  republished  afterwards  by  fioehin  wi(b  ad^liooa  Boom 


Artists*  Waiaaai  Wbees  barn  and  whea.  Died  at  A.i>. 

Afryurs  Briten^ Chalooa.  alieut  . IClti  . .. . 1648  gtaphr 

a.^D^H v-» 

1 raine  ....J  — — 

Awn  ^errn*  ...............  Parts,  about  ...1613  l^rii  1666 

/ ft.  dr  St.  Aadri pans 1614  Paris  167f 

Sitmurt  Brmard Pan Paris  1687 

Asms  Tttuin P,rii ...1615  Paris  1655 

Br6w/iaa  Baardom^ Montpeliar  ....1616  Piuis  1671 

Aeaa /e  p4i«rre  ...Pans 1617  Paris  1683 

Char/rv  is  Bran  Paru 1619  Paria  1690 

'?«> 

gMffffinn  1 *“  Franeh«>l62l  Rema  1676 

V y ^ (;ofln|>l4  ,..J 

Ifrari  Si/regfre  Nancy ...If  21 

^/nrandcs  .Si/vca/rc  Flouriabad  abouil700 

F^amfoi*  Ca/ifmmm  Nancy,  about  ,.16il 

Domemtyttr  Bamsrv  .........  MarMillet  .....  1623 

Awn  Pme{H  Prana)  * Kouen 1623  Paris  1700 

MeoArs  J^r Pans 1624  Paris  1670 

Atrru  Lair Paris 1630 

E/ienitr  GnutriJ  Paris  1626 

Jacyurt  fteHs#ca«|  Paris .1626 

S^riCoyprl Paris 1626  Paria  1707 


worked  chiefly  frosa  hb  own  designs,  but  arooog  his  Priola,  which  aro 
nvMDerous,  will  be  fouird  many  after  other  masters.  Ilis  atyla  is 
free  and  spiiiled,  and  finished  with  the  ^aver  in  a masterly  maa- 
u«r.  Ills  mstructor  in  the  Art  is  unknown,  but  he  leems  lu  have 
taken  CaHoi  fur  his  model  La  those  Plates  on  which  the  latter  be- 
stowed leas  finish. 

TTvere  art  in  this  list  several  other  iraitafors  of  Callot  ( Art.  51.) 
who  may  here  be  menlioned.  Coi-gnom  was  instructed  ia 

the  Art  by  Callul.  CJamde  Drrret,  who  was  a pujul  of  ClaiMle 
Henriet,  a Paiutrr  little  known,  lived  in  habits  u<  uitimacy  with 
Callot  their  fellow-countryman,  and  ailofded  the  style  of  his  friend. 
JtratJ  Hmrtrt,  Ihe  son  of  Claude  Hennct,  studied  some  lime  at 
Home  under  A.  Tempesta,  but  was  imitator  of  CuJlot.  He  Iwvame 
a (vintselkT  at  Paris,  and  published  his  uwo  Plates  as  well  as  tbova 
of  Callot,  Dvlla  Bella,  and  Israel  Sdrealre,  to  all  of  whom  he  occa- 
sionally gave  employment  Another  arhobu  of  Claude  Heuriet 
was  /araft  Sifattlrt,  who  lurmed  his  style  from  the  study  of  Delia 
Bella  and  Callot,  and  seems,  in  his  turn,  to  hare  been  sumstimet 
followed  by  Iwt  Clare.  (Art.  56.)  His  io>o,  Alejaadrr  ■SiA’cstrr,  pro- 
dared  some  gn>'d  Prints,  though  inferior  to  those  of  Iktoel. 

A’uda/ai  CocAin  was  anullirr  (bUoverof  Callot,  of  whom  he  ia 
ag(w»ed  to  have  been  a pupil.  Like  bis  master,  be  succeeded 
better  hi  small  Aguiws  than  lit  Ihoaa  oflargvr  dimeosiona. 

* The  belt  Prints  of  Morim  ar*  bis  portraits,  and  these  are  ad- 
mirable pfiHluctiona.  His  Cardinal  Bentivuglio,  after  Vandyke,  it 
worthy  of  that  ioiraitaUe  Picture.  His  execution  is  peculiar.  Ha 
stippM  his  brads  with  the  graver,  intermixing  Lines  and  dots  so 
hanaoDiacd  as  to  produce  a wry  pU-ariiig  rflivet.  Hia  Wnrfca  ex- 
tend, says  M.  Bsrtsch,  to  one  huodrrd  and  twelve  Plates.  He  had 
been  a puial  of  l*hilippa  da  Champagne,  (Paimttxo,  p.  492.)  but 
abandonca  Painting  fur  Kagraving. 

t Board.a'*  Piatrs,  whKh  are  numerouB.  and  etched  with  a mas- 
terly point,  arc  precious  to  every  collector.  They  give  a {wrfeet 
idt-a  of  his  manner  of  Painting.  A Lind  of  union,  in  landscape,  of 
Titian  with  Poussin,  picturesqua  backgroumla,  and  judicious  ma- 
nanment  of  light  and  shadow  are  Ibe  characteristics  of  this  artist. 
It  IS  to  l«  regretted  that  Ida  drawing  is  often  Caultr.  Two  of  hia 
pupils,  .VuWaa  i/»r  and  Jatyutt  TVnw,  art  in  the  aMVe  bat.  Th« 
atchings  of  N.  Loir,  to  the  number  of  twarly  one  hundreil  aud  fifty, 
are  slight  but  spirited.  His  brother /f/c^  was  an  Kn^nver  uf 
cunsidrrabls  merit,  after  Hubens,  L«  Brun,  Mignanl,  N.  Pousaiu, 
Jourenrt,  and  his  brother’s  designs.  Tbair  father  was  a gold- 
smith. 

I ftoHMrow  was  a rrfugre  Protestant  who  fled  to  England  from  the 
FvrveeutUin  umler  Lnuis  X I V.  at  the  lima  of  the  Kerocation  of  tha 
Edict  of  Nanis.  He  inarried  a sister  ef  Herman  .SwaneTelt(Art.  55.) 
and  profited  by  bri  instructions.  Under  the  putronage  in  England 
of  the  Dukf  of  Montague,  Roinarau  contributed  to  tha  decuratioa 
of  Montague  Houm  with  bis  paintings.  Mr.  Gilpin,  after  rv'msrk- 
ing  on  his  faults  as  an  arti^,  subjoins  that  be  was  an  rxcelb'nt 

man.  " Having  escaped  Ibe  rage  of  Pervoculion  hiibielf,  h«  inada 

K his  study  to  Wsen  thr  MifTerings  of  bis  distressed  brethren  by  dis- 
tributing among  them  th«  grvataat  part  of  hia  gains.  Such  an 
anecdote,  he  adds,  should  be  omitted  in  the  life  of  a Painter, 
even  Ut  a short  review  of  it.**  His  rtebiogs  are  beautiful. 

5 N 2 
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Bogrtfing.  ArtlsU*  Nuac^ 

Jacijvfl  Frn  .•..■«•••••• 

Jean  D«ii*ar*  

Mtchf!  Corttetlft  th*  foimgvt 
hmM  B*pi.  CvmtiUe 
Pmrr9ctt\ 

Ratm***l  rif  /«  Aayf  • ,*,••• 

^ £ j Bm  Ooni/ogi*fl 

Dttiilvgnc 

B^tntrd  Pitnrl^ 

J.  Bufti.  ftoftr  d'Ai-1 

/ 

TVoKWIA  

Claude  Gt/ht, 

Amioute  U’af/eau 

Cktu.  Sico/a$  Cachtn  the  eUJA 

Pierrt  Satlffra*,. 

3'uW4U  CA<u.  Siireitre^i  ..... 

Qnemltu  Ptfrrr  Chedet  ...... 

C4««.  AWA>t  CtfcAra  thr  I 

young  «*• .......J 

BarlAafnmfW  

Jeam  Jan/iict  de  £w4nVirf  f ... 


Whm  born  ond  wh«n.  Dtod  »t  a.  o. 

Porio 1&3V 

c _ 1C  it  fSellled  st 

5»tmgo» 16dl  i 

P4n« 1C4-2  Pnrtt  1708 

Pa.w 1049  Pan*  1090 

|B^oo»«ia  >,548  ,704 

1 }’ri>vonc«  ♦./ 

Touluuw  ......  1648  Paris  1090 

Paris  ........ .1640  Paris  1717 

Psru ..1654  Pam  1734 

1733 

A-x 1666 

JklonldiJicr  ....1666 

Toukmw 1667  ....  1735 

Langnes  ......1673 

ValciimiuMra  ..16t»4  ....  1721 

Pano 1688 

r;r^ 

Pans 1700  Paris  1767 

Chalous 1705  ....  1762 

Pari 

Toulouse  ...••«  1 724 

Lyioa  ...••...1736  Paris  1805 


* Uo/ivar  has  brm  nuked  with  Chaveau  aed  L*  Pautrr.  but  is 
lufcrior  to  twrtb. 

I Porrwv/ paixUtd  battles  fur  Louis  XIV.  Ilia  l«st  ctchioffs  ara 
some  tntail  Pities  of  Wlile>,>ieces  very  scarce.  Afie«,bo1d,  sun  mat- 
Irrly  ttyle,  and  an  admirable  knowMge  of  cl>iaro«>curo.  pervade  hii 
producliwni.  His  **  Life  of  Chrikt,*'  lo  aieriea  of  oumcroui  Plates, 
IS  consulemi  inferior  lo  his  other  Worka  There  lirrd  in  the  ful- 
Invitig  rciilury  auotitcr  Parrocei,  f.’rrme,  prwbably  cf  (he  ssma 
family,  who  executed  some xi«rile«1  etchings  after  I>e  Troy,  Stibley- 
ras,  and  olhera.  Joseph  Pam-cel  had  Wen  pre<e«l«Hl  in  baitle- 
piintiiig  by  the  fammia  Jae^mre  CatrTiaie,  turoamed  Bev ytngaa*, 
fPsiKTiso,  p 492.)  whose  alylo  he  •cems  (u  have  studied.  Cour^ 
tuu  has  left  some  etchiii^cs  of  battles  exerutvd  with  masterly  skill 
and  eSect.  Hia  custotn  of  attending  the  army,  and  aketchimr  on 
(he  spot  during  skirmislies  and  sieges,  obtainej  him  great  facuilr. 
HU  name,  Itaiianifed  in  Italy  to  C^rlrte,  nr  //  fiorgngitoMe,  is  well 
ktiown  Iiy  many  splendid  tHusions  of  his  prnril  in  that  Conatiy. 

* The  were  ,W]i«ts  of  their  father,  the  eUlrr  Louie 

KUlurical  Painter  and  Piuressor  in  the  Acailemy  at 
PaoH,  t>y  means  of  which  his  autis  were  sent  to  Rome  and  lecaove 
Painlers  of  convidrrable  eminence.  Bon  was  ceicbratt'd  for  paa- 
tiecio  painting,  and  his  bratber  t^vie  for  a more  vigoivms  tone  of 
colour  thau  geiMrnUy  prevaila  in  th«  Prench  School  There  ara 
sereral  hisii  ncai  etchings  by  the  sods  and  three  by  tbs  father,  one 
of  them  after  Guido. 

^ We  have  alrvaily  noticed  the  iUcartt  under  the  School  of  De 
Poillv.  (See  lixih  Note  tu  Art.  41.)  Th^  have  Wfl  numerous 
etchings  among  thrir  rngraxed  Woikt-  *]^oie  of  B*rmard  are 
chirfly  book  PUles.  .4efo>nr  Trowenm  pursued  the  style  of  Ber- 
nard ricatt. 

||  Bivalt  vat  a follower  of  La  Page,  and  has  left  many  spirited 
etchings  as  well  as  drawings  in  the  style  of  that  master.  Of  La 
Fiige's  draaiiigt,  Carlo  Maratli,  with  wlwni  he  was  intimate  at 
Botee,  ob^tved  with  chAracfcristic  cQlhusisstn,  tliat  he  (Maratti) 
would  abanikiD  the  Art  if  l.a  Page's  Painting  ei,usUcd  Page’s 
drawing.  Many  of  La  Page's  beautiful  designs,  tome  of  which  he 
etched  himielf,  are  engraved  by  Audran,  Vetmeulcn,  Simonnraii, 
£ftinger,  and  others.  BerlAW^nwie  Areft  wss  a nrjjhew  and 
pupil  of  Antoine  RItaIs. 

^ Grandson,  according  to  Basan,  of  Israel  Silvesire  before^ 
named.  fithtUrt,  a lady  of  the  same  family,  engraved 

some  beads  and  portraits  after  Vaodykr. 

**  Charlti  JVico/as,  the  father,  al>aodooed  Painting  at  the  age  of 
nineteen  fjr  Engraving,  and  list  left  many  graphic  speciincns  of 
taste,  spirit,  and  correemets-  He  ia  roost  succemful  in  figurts  of  a 
middle  site.  The  Plates  of  Charles  Nicolas,  the  no.  extend  to 
upwards  of  6fleen  hundred,  many  of  them  vignettes,  frontispieces, 
Arc.,  hut  the  latter  ate  M well  executed  as  to  Imvs  beim  suffictent  to 
establish  bi«  fame. 

Four  Prints  by  thlw  admirable  artist  are  tDeotioned  in  the 
Cmtahgu*  a/rnn  Amatrary  three  landscapes  and  one  mterior  in  the 
Wtjle  of  KcTTibramlt.  Ilis  frirnds  des^(ocd  him  for  tht  urofeuiou 
0t  the  Law.  but  lie  devoted  liirosaLf  to  Painting  aod  Lwgraving, 
^luefly  to  the  latter. 


(57.)  Out  of  the  names  of  Spanish  Chalcopiphers  Chaleo 
givenin  aprecedingNote  (Art.  42.)  (Note  (Z.)  atthe  end 
ofENORAViNo)  we  had  intended  to  select  some  for  par- 
ticiilar  observation  here.  But  we  must  confine  our- 
selves  to  a quotation  from  D.  Cean  Bermudez  in  his 
account  of  the  establishment  at  Madrid  of  (he  Academy  Aradi-my  of 
of  San  Fernando.  It  ia  In  be  found  under  the  name  *^“  **“* 
Olivieri,  in  the  Diedonario  dellat  Brllas  Artet.  '*  The  *'**’ 
art  of  coppcr-plale  Engraving  in  Spain  may  be  truly 
said  to  date  its  rise  from  the  Academy  of  San  Fernando. 

The  fathers  of  the  Art  in  that  Country  were  Directors 
of  the  Academy.*  It  is  true  that  the  appoitilmciit  of 
Engraver  (o  the  King  a Cabinet  hud  been  previously  held 
by  meritorious  artists,  but  their  manner  of  executing 
copper-plate  was  more  the  result  of  their  own  geuias 
than  of  any  received  principles  of  their  Art.  The  first 
teacher  of  tlie  elements  of  Engraving  was  D.  Manuel 
j>nfr<7dor  Carmono,t  one  of  the  studenls  under  an  CurtoLoa. 
Association  preparatory  to  the  foundation  of  the  Aca- 
demy, who  was  tent  to  Paris  with  a pension  from  the 
King  to  learn  Engraving.  At  the  same  time,  and  with 
the  same  encouragement,  D.  Juan  de  la  Crvt  and  D. 

Tomat  Loprt  were  at  Parts  learning  to  engrave  archi- 
tecture, geographical  maps,  and  ornamental  Plates.  Be- 
sides efforts  abroad,  the  Academy  received  every  pos- 
sible benefit  from  one  of  its  Directors,  D.  Juan  Barnabe 
Palomino,  who,  without  quitting  Spain,  had  acquired  for  PalouiLiux 
himself  the  Art  of  Engraving  iu  a style  which  com* 
bines  correctness  with  great ctearneas  and  lightness.  He 
diatribiited  to  each  of  three  pupila  out  of  the  number  (in- 
der  his  tuition  an  annual  prixa  of  one  hundred  and  fifty 
ducats,  lo  be  conferml  alter  a fair  compeliliou  among 
the  candidates  ; and  he  added,  in  1760,  a general  pre- 
mium, according  to  the  advancement  of  (he  Art  in  its 
application  to  Works  of  Painting,  Architecture,  and 
Sculpture.  Lastly,  that  no  advantage  should  be  want- 
ing to  give  full  efiact  to  theae  arrangements,  and  to  (he 


* Under  (he  Auvpvret  of  Phili[i  V.,  who,  from  the  moment  of  hta 
sceek»<'>n  i • n>,-  Uu<mm  of  5p*io,  applied  hinudf  with  UmUUo 
SQxiviy  tu  the  rrvival  of  (ho  Arts  in  that  Country,  by  inviting  to  lus 
Court  wTeral  <lulii>guish«i)  foreigners  from  France  and  Italy.  Oae 
of  (hi-se  was  1).  Juan  Duralitgo  Olivieri,  a Genoese  iculplur,  who, 
by  tlie  luccitts  of  hb  School  at  Madrid,  showed  the  praetiCHlHUty  of 
establishing  a Royal  Institutioo.  At  hit  instance,  the  King,  in 
1744,  gave  his  sanction  fur  that  purpose,  and  assigortl  as  an  appro* 
priate  edifice  llw  Caaa  de  la  Panadara.  The  dealn  of  Philip,  how- 
ever, in  1746,  suB(wiMled  for  a tiow  the  completion  of  the  r»ial<lish- 
ment,  but  his  son  and  Bocccssor  Fernando,  (Ferdinaml  V.)  whose 
name  tbe  Acadeiay  bears,  completed  the  undertaking  with  truly 
Royal  mtmiftrcace.  Charles  111.  was  a further  contnlniior  to  its 
advaacement,  and  among  other  privileges  be  granted,  in  177S,  to 
t)»e  PfoCenors  of  San  reraando  the  fionour  of  ranking  with  tbe 
Kobleaie  and  Gentry  of  Spain.  His  son  Charles  IV.  took  great 
interest  in  the  proceedings  of  tbe  Academy,  and  bimself  fntjucDily 
peeuded  for  the  distribution  of  premiums. 

Among  the  foreign  artists  invited  lo  the  Court  of  Spain  was  the 
family  of  Tiejiolo  already  mentioned.  (Art,  51  ) 

f xhis  eminent  Ennaver  was  bom  at  5ladrid  in  1740.  He 
was  a pupil  ^4  Paris  of  ('harles  Ikipuis,  (Ait.  56.)  and  was  re- 
ceived into  the  Academy  of  Paris  in  1761.  Ills  Prints  afUr  th>H- 
meui.  Velaaquei.  Murillo,  Vandyke,  Guerdno.  Mengs,  and  ithrra, 
art  scry  Bue.  His  pupil,  Frenois^n  8r/««,eDgtaved  some  admirable 
Plates  in  the  tame  styhi  after  RaffacUe.  Among  (Ik-  ffw  S^muiah 
Painters  who  hsTC  excelled  to  the  use  of  the  etching  puiiit,  1)-  Ji- 
cen/e  FiWeri'a  ouglit  lo  be  inenlioned,  bunt  at  Valrntia  in  1658. 
He  enriched  the  Cathedral  of  bis  native  city  with  aewrai  fine  Pic- 
tures. He  was  a man  of  taste  aiwl  erwUtion,  a Canoaof  S.  Fdi», 
a diilinguiihed  anti(|uary,  an  acute  writer  on  Ui«  .Art,  and  a ccW- 
braifd  Poet,  the  intimate  of  Palomino,  and  of  most  of  tbe  able  men 
of  hia  time,  both  in  Italy  and  ia  bis  native  Country.  IVrrouilvx 
mentions  a Work  Iry  him,  Hittoria  Pic/vrirw,  thcpuUicat^nof  wbich 
was  prevented  by  hia  death  at  Korns  in  1712.  11s  waa  a scbolac  of 
Carlo  Maratd. 
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EografiBg.  prc^re*8  of  the  Atudenta,  two  of  the  Academy  were  io 
1763  iwnt  to  Paris  with  a pension  from  the  King,  to 
Icam  the  mode  of  printing  from  copper-plate  and  of 
preparing  and  manufacturing  every  requisite  for  this 
imn<irtanl  and  long  neglected  object.’' 

(hS.)  Approaching  thcENOLiSH  Schoolin  that  depart- 
menl  of  the  Art  for  which  our  Countrymen  have  been 
most  celebrated,  we  are  bounri  in  honesty  to  remark,  that 
however  successfully  native  genius  and  energy  have 
brought  the  united  exercise  of  the  ptnot  and  graver  to  a 
degree  of  excellence  ne^*er  surpassed,  we  are  much 
indebted  to  foreign  aid  for  the  foundations  of  our  graphic 
fame.  We  have  already  noticed  (Art.  43.)  that  no  Works 
with  the  burin  only  have  been  executed  in  England  that 
will  bear  comparison  with  Uie  che/t^'ceucre  of  our 
Gallic  and  Flemish  neighboura.  Some  British  critics, 
indeed,  have  in  former  times,  with  a very  natural  and 
by  no  means  un|>ardonable  patriotism,  withheld  this 
acknowledgment,  but  the  British  School  of  Engraving 
may  now  very  well  afford  (o  make  it.*  As  it  was  truly 
observed,  during  the  last  long  war  with  France,  that 
most  of  our  best  shi{>s  were  taken  from  our  maritime 
rivals,  so  may  it  be  as  truly  affirmed  with  respect  to 
the  laborious  and  ingenious  productions  now  before 
us,  that  (he  industry  and  talent  of  Great  Britain  have 
profiled  by  the  progress  of  foreign  Engravers,  and  with 
honourable  rivalry  have  not  only  made  the  labours  of 
foreign  hands  their  own,  but  have  improved  upon  the 
inventions  of  their  competitors.  Our  following  list  in 
the  first  class  (Art.  49.^  was  much  longer,  and  included 


Very  mma- 
roue,  and 
•miiimtlr 
eoeceeeftu. 
Ftnl  due. 
(Art.  49.) 


at  least  eighty  names,  but  brevity  constrains  us  to  meu- 
tiun  only  the  leading  artists. 

Attki*e  Nem#.  Where  boro  ud  wltrii.  Died  at  a.  i>  - 

/fimerWiaw  //o/Airf  ...Prague. . . ... .1607.  .Lotkdun  . • 167/ 

* Rtelya,  in  hU  5i?K^/«ra,  (p.  91.)  eofflpam  7%oimr«  Ceri/,  an 
artiit  certainly  of  »tu«>  merit,  to  the  M«t  Kngravera  of  hie  time — 
the  time  of  Nanteuil!  (Art.  41.)  Alao  irt/liam  of  whom 

u an  KngfWTvr  nothing  it  known,  and  who  waa  rm|>loy«d  as  an 
•rehilHl  «a  tfglhl  ^***T“*  Krclyn  con^Mlcn 

Mk  inftrwr  to  fTtfrtmj.  r Aw.  49.  r^Ww^h— 1 1|gl| 
reign  of  Pope  amt  AiUIuihi,  and  literary  taste,  we  ironl^VAlMr 
thote  ligbta  of  our  Augustan  Age  in  England  could  lavish  such 
injudicious  pruite  un  mediocrity  in  the  Fine  Arts.  The  Works  of 
/«tMc  Fulltr.  who  hoe  left  some  very  indifferent  etchings,  and 
whose  pnrtrait-paintiag  was  his  only  merit,  called  forth  an  Addieonian 
Poem  in  Latin:  and  C’4ar/r«  ^erwur,  who  it  iesaid  iBStrncted  Pope 
to  draw  and  paint,  but  whose  Pictures  have  no  drawing,  nor 
colouring,  t»or  eomposiiion  to  recunimeod  them,  received  a wdU 
known  enrepUmentary  Kpiktle  frum  the  great  Poet{  where  the 
growing  beauties  of  some  of  hla  youBg  fnends  arc  compared  with 
the  pradiMfioni  of  this  Painter. 

Oh ! lastiog  as  thy  colours  may  they  iIum, 

Free  as  thy  strokt:,  yet  faultless  as  thy  luie. 

New  graces  yearly,  like  thy  works  display, 

Soft  without  weasnesi,  without  glaring,  gay,  Ac 

It  was  Jerras  who,  haring  copied  a Picture  by  Titian,  was  ao 
delighted  with  the  iiiperiority.  aa  lie  thought,  of  hit  copy  to  the 
original,  that  be  could  not  nmisl  eielaimiag  with  anme  degree  of 
pity  for  the  geae  Sjr  Vcnetiaa : **  Poor  tittle  Tti  I bow  be  wotdd 
stare  1” 

f This  mrritorkKu  designer  and  EagTarer  was  of  aa  aaricat 
Bimmian  family,  and  was  brought  up  to  the  pnifraswn  of  the  I^iw ; 
but  the  capture  and  plunder  of  his  native  city  in  1619,  during  a 
Civil  war,  aod  the  coaseqaeot  poverty  sad  di<pentim  of  liia  coo- 
metiona,  reduced  him  to  take  rehige  at  Frankfort,  where,  following 
kia  predilection  for  the  Ait,  he  baeame  a pupil  of  Matthew  Mrrian. 
(Art.  50.)  The  Earl  of  AtundeU  oa  hia  emhaaay  to  Ferdinand  II , 
met  with  Hollar  at  Culogae,  became  hia  patron,  attached  him  to 
bis  autte,  brought  him  afterwards  to  England,  and  introduced  him, 
it  ta  aald,  to  Um  notice  of  Charles  I.,  who  had  alraaity  teatiflod  kia 
taal  for  graphic  improvement  in  this  Country  byaMHiintine  Va»4rr 
TofrU,  a respectable  Flemub  artist,  to  the  place  of  King’s  engraver, 
sod  by  givisg  enployrerat  ia  Esglaod  to  tbs  faatoua  Lum  For- 


ArtMs' Naows.  vrWa  tiora  sad  wlwa.  Died  at  s.n.  Chalco* 

fKtiiam  FiuiiorHe  /Ac  r/ifrr*Lomton  .......  Loudun  . . , 169 1 griiphy. 

^ao«d  f/yyaef .........a .DanttiCf  about  • 1 630 

s/rreMwa  (Art  40  ) from  the  year  1623  to  1631.  It  dove  not 
appear,  however,  that  Hollar ‘a  style  waa  appreciated  aceordiug  to 
its  merita  by  hia  contemporyieB.  But  wtvatever  impresaioD  he 
might  have  made  oq  tha  Public  or  hia  rm]doyers  was  aoun  vfEaerd 
In  this  Country  by  the  miacrics  of  Ciril  war.  Hia  attachnsrat  to 
the  Royal  cause  procuml  him  the  honour,  ia  1645,  of  being  made 
a prisoner  at  Basinghoufe,  in  Kampahirc,  whence  oo  his  libe- 
ratioa  he  repahvd  to  Antwerp,  and  there  continned  to  fngrara 
from  the  collectioo  of  Karl  Arundel,  who  had  tueceeded  in  refnoviog 
to  that  city.  The  doath  of  hia  patron,  however,  in  1646,  drove 
HeUar  into  great  indigence,  and  into  the  employmeBt  of  boi^ 
sellera  and  pnntseUers,  from  whom  his  atasost  ioduftrv  could  obtain 
but  very  armDiy  temuueratwo.  He  veohiied  in  1652  to  rvrisit 
Rngtand,  and  was  cmploved,  bat  earned  barely  a anbaistenca.  Tha 
retitfn  of  hia  friends  at  ttm  Restoration  somewhat  bettered  hla  cir- 
cumatascoa ; but  the  Fire  of  London  sod  the  Qraat  Plagae  weta 
necessary  obetaclea  to  eveiT  pursuit  of  Art,  even  if  the  Court  of 
Charles  II.  had  been  less  ffttaolute  and  leaa  negleetful  of  modcel 
and  deaerriiig  men.  He  waa,  however,  conmiatiooed  ^ tho 
Oovemment  m 1566,  and  tha  following  year,  to  make  drawtuga  of 
the  forts  and  town  of  Tangiera,  whieh  he  afierwaidt  engraved.  Oo 
hia  return  fVom  this  esp^iiion  in  the  ship  Mary  Rose,  Captain 
Ketnpthoroe,  the  veaeel  was  engaged  by  eeren  Algerine  corsain, 
off  Cadis  i but  eontinued  her  voyage  with  the  loes  of  clevea  men 
killed  end  atrentecn  wounded.  Hollar  teraped  unhurt,  and  after- 
wards commemorated  the  gallant  action  in  an  Eograring.  For  hii 
two  years’  service  is  this  underisking  he  received  only  one  hundred 
pounds,  which  wai  paid  after  long  dvlay  ami  many  humble  aoliei- 
tatiooa.  Ko  lifo  of  an  artist  haa,  jwrhapt,  been  mure  eventful  than 
that  of  this  iodwtrioui  Rngraver.  Oa  his  dealh-twd,  at  the  age  of 
seventy,  he  iv  said  to  have  lequestcd  the  bailififowhoeeme  toseiie  hia 
only  piece  of  furniture,  namely,  the  bed  on  which  he  lay,  to  spare 
hint  the  use  of  it  fora  few  honra,  and  then  to  remove  him  to 
the  prison  of  the  graee.  His  Works  amount  to  nearly  two  thousand 
four  huodrtd  Priuta,  in  every  department  of  the  Art,  portrait,  his- 
tory, coetumce,  antiquitiet,  entomology,  landscapes,  and  vivwa,  in 
wbic^  latter  he  particularlT  excelled.  The  chsrocteriatK  of  hia 
point  is  freedom  and  playiulucm,  united  to  great  firmness  and 
fiflikh. 

Among  the  pupils  of  Hollar  (none  amrihy  to  ancceed  him)  wero 
TitflKit  Ditidky,  IFi//ian  Mnparif,  and  Cdymod,*  (they 

flourished  A.  u.  1645  or  1650.)  Garwood  was  wholly  a parlrsit- 
rngraver,  and  did  not  confine  bimseif  to  tha  style  oi  hia  mailer, 
but  studied  also,  and  with  aume  aueceaa,  Voerst,  Vurstrrmann,  and 
thaVon^ke  School.  Edtrervl  AforaikM  is  meotioned  as  a fuHower 
ofuijautMt  '-OBhoc  isaftetora  of  Hollar  were  TAoiwes  CVusi,  who 
ftooTisbed  about  a.  b.  1859)  tlames  Nem/tf  Dmmifi  Kimg,  and 
MonromH,  about  A.  a.  1480 1 and  Jfofas  Puno/mft  about 
A.  IV.  1660.  Nearly  all  tlrtoe  namM  vriu  be  fouad  fai  tortl  Orfosd’a 

jintvdoleo. 

* This  artial  waa  pupilof  Robert  Peake,  a Painter  and  Prinlsetlor ; 
afterwards  kaighted  by  Charletl.  Penke,  dunag  the  Civil  war, 
obtained  the  rank  of  Limteaant-colonel  in  the  Royal  army,  and  per- 
auadad  Foiikormt  to  eoter  the  servicr.  Faithirne  and  his  C<tlonel 
wvfc  mada  priaoorrs  at  Basinghouae  ; and  Faithorue  obtained  hia 
liberty  on  eondilkiB  of  leaving  the  Kiugdom.  fie  retired  to  Faria, 
where,  under  the  instructions  of  the  eelabntad  Robert  Naateiiil, 

(Art  41.)  he  greatly  improved  himself.  Otitaioiag  pwinimfoii, 
about  A.  n.  1650,  to  return  to  England,  ho  evtabUabed  himanlf  near 
Temple  Bar  as  a Prinlseller,  and  aftarwaida  resided  in  Printing 
house  Yard.  Blackfriars,  whm  be  continued  toeograve  and  paint 
portraili  in  enyons.  an  Art  which  he  had  learut  during  his  exile  in 
France.  His  circumataoces  were  straitened,  arul  his  dvath,  it  it 
aaid,  was  haataoed  by  the  disaipation  of  hU  son,  Wiliam  Faiiiorno 
the  younger,  who  prac'iaed  Eugraving  in  mcKulinto,  but  did  not 
oulhve  hia  thirticlk  year.  The  Works  of  the  elder  Fuiihorne  aro 
numerous,  chiefly  portraits,  many  of  Ibero  admirably  executed, 
clear,  hriHlaot,  and  full  of  eolour. 

/Via*,  who  flouriihed  about  A.  o.  1676,  waa  a |nipU  of  the 
elder  Faithoma.  He  d»d  young ; but  exceirfrd  a few  jHirtiaits. 

f /XiriW  ftofaam,  says  the  nuble  writer  of  the  is  r^ 

ported  (0  have  been  taught  Engraving  by  Simon  de  Piiaae  in  Den- 
mark. Passing  through  Hollaivd,  he  a(udie<l  under  HoimUus,  and 
came  to  Kivgliuvd  before  tha  Restoration,  brinciug  over  with  him 
Abraham  and  Gtrartl  tufeA.  who  wofked  for  him  in  reez- 

lotioto.  He  diitinguished  himselfby  Plutca  of  iba  public  buiMiogf 
at  Oxford;  and  afierwarda  at  Cambridge.  He  lived  latterly  ta 
Lriceater-fivlda.  His  bevtaod  rao«t  numerous  Works  arc  iwrtraits 


823 


ENGRAVING. 


AHbl^  N'um*.  W]w(*  bora  uii  • DUd  »t  A. », 

_ \ Miehmei  ytmd^r  Oitekt  t, , mKniwvrp  ......tbSO  .17'25 

O^oryf  f'ertmt* ,,ljOvJUia irS8 

5iMa  FV«Nni  , , .V»n*  .4.....*«I<D6  Kii^Uad...ir74 

J.  B Chaielatn J ......... Kogland.  about .1710 

Phm<i$  VtrmrrM  .MuiUptlivf 1712  LotMkm  ...1782 


ArtiMia'  Naom*.  ' Vbrt*  bon  aad  wktm.  DM  at  a.  lb 

JoJkm  Brcmnr* ....Oxfunl. 1712 

Sf^  Rt^ri  Stram^r\ ......  Orkn*)'t. .....  1721  LiOfldoa . ..  1792 

<7t*r.  O^tmuh*...  HarracA,  about  1728  Loudou...  17SS 

$Tm.  Hgmme  MfM Loodmi 1732  «... 1783 

ft  i//Mm  ffW/p/>  MaidaUM  ....1735 17U 


Cbalc» 

gTA{4lJ. 


auf^avctl  in  a nrat  l*ut  foirnal  atyU  A<vonlin|{  to  Lord  Orfwd 
and  V rrlur,  f'amjer  GmctJ  was  a diAripl*  of  Liifrifan. 

it  /bm'«,  a aative  of  VVaka,  oho  DourHbod  tn  1(70, 
aail  R>AtH  fV'nif,  a |tortrsii-«n^v«Y.  bora  in  L»ndmt  la  1645, 
wtr«  pnpila  i»f  L/ig<an.  Whit*,  in  1764.  on|^vod  tl»«  ftrtt  Oxford 
^•MAnr.  Hi*  *oq  and  pupil.  (i«or|{«  Whit*.  Hchrd  *uuM  pvr* 
trait*  in  tk«  «tjrkr  of  hi*  father;  but  hi*  Vwtl  ar»  in  m*^*to4ioto. 

* The  kiaiructor  of  f'erlm  «aa  .Vestarf  yamttr  4?«r4/,  »l*o  aludied 
Cor  aomr  now  UMUr  ona  of  lha  Buutata,  aad  aAervarda  aaltlad  ia 
KapUnd,  but  in  vhat  year  ia  o>A  aacvfiaiaed.  VantW  Guebt 
ca;^Aved  partfaita.  buok.plaim^  and  anatoaucal  §|^rv*,  aad  «aa 
•ucceedrd  by  his  *011*  Get«rd  and  TAoawa,  in  the  aatna  Una. 
Veftwa  paaard  w*ea  yaar*  noder  V'aailer  Gncht,  and  in  1709  mC  up 
for  bintarlf,  and  became  an  esealWot  drao|^btaBan  by  ahMlriiig  for 
acvrrml  year*  in  the  Academy  of  Paintin;;  laslitntcd  ia  1711,  with 
Rir  Godfrey  Kneller  at  its  h*arl.  Hi*  taalc  led  hia  to  aali^uariaii 
mearcheH,  aud  to  iiidaCati|^abla  ioqoirv  after  every  object  eoa* 
aveted  with  bw  Art.  The  AmeciUlet  •/  nMrUimg,  cotopded  by  Lard 
Orfurd  from  the  paper*  of  Verlue.  fully  attest  the  diliKme*  and 
fidelity  of  the  latter  a*  a hi«|^anhar.  Hie  en;;raved  Work*  ared» 
ttB|(uikhed  for  truth,  care,  and  arcuuey,  but  waat  furca.  They 
are  cxtrenMly  numarona,  cuD*istin;(  of  portraib,  hislorM  Hnnta,  and 
aaliqujlirs  of  every  dreciiptioa.  He  engraved  the  Or/Wvf  Afmmmat 
for  many  vesra.  He  was  eaplojrvd  by  tla  Kaaplaa*  ta  eni^va  the 
Kiat;*  of  Kn|(land  for  Rapin’*  Httiory,  and  afterwards  upoe  lewal 
of  tbe  **  lliustriiMW  heads,”  most  of  which,  however,  are  ^ Uoubc^ 
ken,  (Art.  40.)  ind  much  superior  to  tboae  of  Venoa. 

f JiMvrmft  s^ledia  Loaden  about  a.  a.  1750,  and  baeauia  a power* 
fula«]uiiition  to  the  Eof^liAh  School.  He  waa  osm  of  Ho*rartb'«  ablest 
coadjutors.  Us  eni^ved  sereral  portraits  after  Rt^aolde  and 
others,  and  a variety  of  hwtorical  subjects  after  Titiaa,  F.  VvronFse, 
Guido,  (vuercino,  A.Carscd,  N.Poiwsin,  L Giuidaon,  Kenibrsmlt, 
Carlo  Ciirnani,  Le  Sueur,  ftc.  Uis  Prints  are  remarkable  for 
colour,  brilUancy,  and  precisioo.  Hw  son  and  pupil,  ^ssen 
/lavene/,  visited  Paris,  cootUuisd  his  studies  under  F ibMichirr,  and 
finally  settled  nt  Parma,  where  he  conceived  and  exr  ut.nt  brtweeo 
the  years  1779  ami  17h3.  the  maemficcat  project  of  hugraviag  the 
whole  of  Cortfgiu'*  Works  ia  that  city. 

Amoo|f  the  pupils  of  S.  F.  Ravenet  ia  this  Country  were 
fTiUtmm  fVynmg  Rffamd  aad  J»hm  RyUad  alio  etudieil  for 

fire  years  at  Pari*  socceuirclr  under  F.  Boucher  and  P.  le  Bas. 
(Art.  56.)  Oq  his  return  to  hmgUnd  he  was  aiifioioteal  Kn|(raver 
to  the  Kia;^.  andcB^^ved  portraits  of  Gmrftt*  III.  and  Ljid  Bute 
after  Komsay ; and  of  Queen  Charlotte  altar  Coatra  Ueeaj^aved 
also  some  hiilorical  subjects  afttr  P.  da  CorWm «,  Vaady  ke,  Boucher, 
Ac.;  but  latterly  a])plied  himself  to  chalk  Eni^aving,  (after  the 
drtiittis  of  Atii^Iica  Kauffinan,)  which  ha  (greatly  improved,  and 
of  which,  justly  with  BartoUissi,  be  was  the  loirodurer  into  this 
Country.  Ryland  suffered  for  forgery,  Aut^ust  29,  1781  y»An 
He//,  hi*  fellow-ptipil  under  Raveoet,  was  Itktwite  a highly  merito« 
rious  artist,  llu  Plate*  are  fine  specimi-u  of  bold>wsa  and  clear* 
DCM-  Uts  principal  podraitsare  after  C.  Maralli,  Keynolds,  and 
Gaioslorough  ; aad  his  best  hiatonca!  Mibjscls  after  Dance.  W<  st, 
Ac.  Hi*  *'  WtUiafn  Peon  treatiiiii;  with  iW  ladiun*,”  and  **  Crotn* 
well  dissulviiig  Ibe  Long  Psrliameat,”  (both  after  West,)  are  well 
known.  Ball,  on  the  death  of  WooHrt.  succcvdetl  to  the  a;ipuint- 
ment  of  Kokfraver  to  the  King.  Hi*  father,  CAor/rj  //«//,  (bum 
about  A.  D.  I720,)  was  a resp^ablo  Kagriver  of  nurtraita,  and  was 
also  much  empUiy'sd  in  prints  of  coiasi  medals,  and  other  aft> 
tiquitm. 

Hfnry  Bryrr,  a pnpil  of  Ryland,  and  hi*  partner  as  a Prini- 
sellcr,  engrai-ed  a few  l^atcs  chiefijr  fram  designs  of  Angelica 
Kauffman. 

7 Tlii*  artist,  a Briton  bora,  was  endowed  wi'h  aMlitivs  of  the  first 
order : his  design*  are  full  of  gtmius,  and  his  Works  show  un<x>To* 
moa  facility.  But  ha  was  idle  aiul  distolute,  and  selduni  exerted 
htm*elf  uaril  compelled  by  necessity/  it  U to  be  regrelled  that  his 
peculiar  and  suqmting  talent  for  designing  and  engraving  land- 
acape,  cither  from  nature  or  from  his  own  fancy,  wa*  monr  regu- 
larly employed.  He  engraved  chiefiy  after  GasiMirPiiussin  and  others 
for  the  ndk-ction  of  fii>e  lajwl«cAf«»s  puUislieil  by  BoydeU  in  1744. 

We  may  here  notice  afew other  Krigravcrs inthi* c.asa employed 
Iw  that  sptnUd  publisher.  7%*mu*  CA'Mwaee*,  bom  in  Lufidoo 
about  A.  II.  1721,  whose  style  though  firm  is  not  pleadag;  Juhm 
/fbotf,  whose  1andac>tiies  aftw  S.  r!^  G.  Pouaio,  Claude,  Retn- 


braadt,  WUseo,  Ac.,  have  coasiderahi*  merit;  OsrA  Fmecs',  a 
Florentine,  and  pupil  of  Carlo  Oregori } ha  engraved  after  Culo 
Dolce,  P.  da  Cortona,  Rubens,  Guido,  Ac. ; Ai^nfndtr  Benaeraira, 
bora  at  Cambridge  atioul  1730;  Mm  HmU,  a <ti*tiiig>JuBed  scholar 
of  S.  F.  Ravwaci  above  mnAieBed ; and  Oievemm  ^«/aA«,  a pwpil 
of  Wegner,  (Art.  50  ) and  who  worked  for  BoydvU  in  17i>5.  Wag* 
nt-r  himself  had  viUted  England  about  thirty  )eai*  brfaiv.  wban 
atousg  other  Plates  he  CDgravsd  portrait*  of  the  three  PrincesMa, 
daughter*  of  George  11„  aM  returaed  to  Venice. 

A ceWbraled  pnptl  of  Cbeldaia  was  Fswnctr  Deeres,  who  iim 
proved  upon  the  *iylc  of  hi*  preceptor,  and  breaaw  one  uf  the  best 
Isadacapc  Engravere  of  his  tuae.  Uis  hap|xint  efiurts  are  after 
Claud*  Lorrsjue  ; and  wbee  it  is  ooosidered  tha<  in  aome  iuilaiur* 
be  had  actually  no  nppvrtunity  of  seeing  the  original  Paintiug*,  il 
is  extraordinary  with  what  truth  aad  ability  be  has  poetrayvl  tha 
airy  softnesi  aad  fershnem  of  that  Painter.  Vivame  engraved 
likewiae  many  fiat  PUles  after  O.  Pociaatn,  Oaiusbuteugh,  V ander^ 
Beer,  Smith  of  Derby.  Ibe  Smiths  of  Chicbvaiev,  Ac.  U»n»H  d* 
Lrrf*n\rrt^  a supiowd  pupil  of  Vivarex,  riigravod  msny  fine  land- 
acspvf  and  vittWB  of  sea-fights,  Ac  in  the  same  style,  which  have 
great  merit.  The  naoie  of  aaotber  EngUsh  •ckidai  of  Vivarcs,  P» 
f*m^  Benmmck.  will  be  fuoad  ia  the  ab^e  list,  who,  accunling  to 
Basi-a,  worked  aome  tune  at  Paris,  but  returned  to  England.  Ha 
eagravad  landscaprt  and  oiber  subjects  after  A.  Osta^  Vecnet, 
Dietiicy,  Ac. 

• This  was  saolhm  maelerly  Etcher  and  Emgraver  of  laadecnpe. 
His  Works  after  Qnpar  Pouana,  Temvrs,  Hebbima,  Kuben^  Sal- 
vator Rosa,  Claude,  ^h,  Ac.  are  eseelleot.  ^Irsmae etched  eome  of 
the  Plates  which  were  fiaished  1^  WouBeU 

f S/meyv  lasy  1w  rvgaided  as  the  father  of  bis  brsach  of  tb* 
A/t  in  Kngisail.  It  is  rewiarked  of  him  that  heecemsaever  tohava 
known  awdaocrily ; that  his  very  begianiags  are  perfect ; end  that 
tbruughout  his  Works  do  steps  can  tra^  of  gradual  progma  es 
ia  the  laboer*  of  other  anivts.  His  early  pruficieacy  uoMr  Cooper, 
a drawing-master  in  Edinburgh,  is  as  hi|^ily  boDourahlc  to  bis  in* 
stmclor  as  it  afterwards  was  uri^UbU  to  himieir.  The  Civil  war, 
however,  on  the  Uodiug  of  young  Pretender  in  Seotlaod.  in- 
ferruptsd  all  artislk  studies  t and  SlTAag*  vieitad  Parts,  after  pass- 
ing some  time  in  London,  On  bis  way  to  the  French  mstropoiia 
lie  frwiucnted  for  a while  the  Academy  at  Rouen,  Md  obtaintKl  an 
hiiiMwary  ;wixe  for  devign  airaiii^  nonsctvua  compwtitorB.  At  Paris 
be  became  a p>i]m1  of  the  celehrsted  P.  le  Bas,  and  acquired  under 
tbst  master  the  mauagemeut  of  the  dry  point.  Bis  own  admirable 
iwotluctions,  consisting  of  about  fifty  Pales,  show  with  what  tue- 
ce*s  He  has  improved  upon  the  suggestiwDS  and  practice  of  his  io- 
structoc  in  the  use  of  that  iiistrumrnt.  In  1751  he  returned  to 
Lowlon,  and  ten  year*  after  repaired  to  Italy,  whither  lut  repula- 
tioa  had  already  (ceevded  him.  In  this  lour  he  was  greeted  vv*ry- 
where  with  bou>airs.  ami  mad*  succeMively  Memb«v  of  the  Arad*- 
mie*  at  Rome.  Floivnce,  Bo'aigna,  Parma,  and  Paris.  Strange 
held  the  appointment  of  Engraver  to  Geo.  III.  The  boiiourof 
KnighthfMM),  which  was  confrrrvd  upon  him  in  1787,  bv  did  not 
kmg  survive.  The  |>fculiar  cxcellenceof  Strange  is  the  delicacy  0/ 
eft.ct  with  which  he  eX|vci*e*  the  softne**.  round**,  *la*tirify.  and 
trsnsjairrncy  of  flrih.  No  artist,  with  tli*  exceplion  of  BwrtuloCii, 
has  been  worthy  of  comparison  with  him  in  this  very  rare  graphic 
qii.ilily.  Hi*  coi.itant  practice,  it  is  thought,  of  making  drawings 
(chisBy  in  rvd  chalk)  fium  the  best  futeign  masters  ocquirad  buB 
this  valoabl*  peculiarity. 

Firm  MaFurrr,  a.  neat  Kogravef  of  tb*  Ff«och  Schoid,  boro  at 
Paris  in  1740,  was  a pupil  ul  Sir  Robert  Strange;  and  F.  Lryuf, 
who  resided  ia  I»udun  al>uut  a D.  1780,  in  the  employment  oc 
Bcr^ll,  was  a foJluwer,  certainly  «*«*  pa*nbm$  4ryms,  but  y«t  re- 
Spvctahly. 

{ This  artist,  say*  Lansi,  formed  his  style  by  studying  iIm>  works 
of  A.  D.  Gabhtani,  a Florentine  PsiQt«r.  Il«  wsot  to  Rome  ia  1 750, 
passed  two  tir  three  years  Ihcre,  and  then  came  to  sattl*  in  Eng- 
land, where,  jointly  with  liArtukixu,  (Art.  50.)  hi*  designs  Iwcame 
distinguished  throughotil  Europe.  He  was  one  of  the  Memlwr*  of 
the  Kuial  Academy  at  it*  foundatiuii  in  l?b9  He  jiainteil  few 
large  Works;  but  his  drawing*,  which  ar*  aihiurabla,  arsmimeroua 
Ur  ciigTiived  a few  (uttitits  and  some  Plates  after  Gobbuuu,  B. 
Celini.  and  his  own  d*«igoa 

\ The  peaceful  lifo  of  tin*  great  artist  cxhilnts  a strong  contrast 
to  tb*  wild  and  odtenturoua  career  of  many  of  hi*  graphic  bivlluea  ; 
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W1mi»  tea  «W«k  DMbI  aw 

JU«  Umil ...Near  Cokliaitat  1739  ImuIoo..  1797 

H'ilUam  LoaiiaA. . ......  1743. ..••••••  1A93 

Pner  PtutJ  /iieaafeeA.....  Lofidoc  about..  1744 

A>4a  Kfy%t  Sktrwut\ , , , , , la  Bn|(laa4. ...  1746 

<t~‘\ — j^e^AnCilr^n^fTt Rr— li 1773  London..  1816 

iSrM'JM  Harrtui Lotukm  about . . 1 7M 

(59.)  Our  second  list,  ec'cctcd  from  the  more  nume> 
riMM  clas»f  muai  be  still  more  abridged;  eud  will  be 
found  to  eootaia  many  musies  e<)ua]ly  illustrious  with 
those  is  the  first  In  some  cases  we  find  no  smaU  diffi* 
culty,  as  waa  before  observed,  in  delennining;  whether 
the  etching  needle  or  the  fraver  predominates  in  Works 
of  this  kind.  The  connoisseur  reader  will  also  observe 
that  msiiy  En^^vers  require  in  atrict  justice  a place  in 
both  classes,  but  our  limits  preclude  the  rcpetiiioo. 

ArtIvU' Kowa.  Whan  bora  aad  vbra.  PM  at  a.  a 

Peler  OA*vr&  Loodoo .........  ItiOl 1660 

Jvkm  for/ynjl  Wotton,  Surrrj « , 16.0  . 1706 

Hmmdiim  •...••  Rotirnlaia  1638  Luodon  • 1 696 


sneh  as  Hollar.  Faitbons,  aiscl  Rylaad.  ffioiUr$  iifo  is  bt«t 
known  by  his  Woska-  He  was  lao^l  by  sn  obscttia  atlisi  named 
Titmeyr  and  bad  not  tbs  adTaiiU|t«  other  master.  He  ex* 

celled  in  every  dspartsMat;  in  portrait,  w history,  and  ia  land* 
srape,  but  particularly  tho  Utisr.  Uts  w«lUkiie«nhi»tarieal  Priut, 
‘‘Tb*  Iteth  of  Wulr«’*  after  West,  |(ave  a ^aler  narao  to  tbe 
Kntjlish  SchcKd  on  tbs  Conlineot  than  it  had  ever  beCure  obtained. 
But  hiv  landscapes  after  Wtlsen  are  stan^rd  models  of  exccUeacs. 
No  artist  has  been  happier  in  the  judici.<us  arranKeowst  of  linos 
(Art.  14— 2*4.)  for  dMinfutshinK  the  varied  surfaces  of  ob|ects, 
though  rt  mniit  be  owned  ttut  in  repmeatiag  the  sofhwas  of  fte^  be 
wee  tee  surcessful.  Kagravmg.  Iwwerrr,  sccsediag  to  tnedsra  ptac> 
lien,  admits  of  the  joint  efloris  of  several  aitista  on  th«  saine  Platt, 
so  that  each  may  direct  bn  own  taknts  to  these  psrts  f«r  which 
they  sr«  best  suited;  sad  we  ouw  hardly  over  mart  with  an  Ea> 
graving  the  entire  work  of  one  hand.  Woollet  bald  tba  sppoiaf- 
BBsal  of  Engraver  to  George  lit. 

A very  ate  eontemperary  of  this  artist  was  fPMmm  ftfit,  who 
engraveil  tome  Plates  io  eonjunctmo  with  Woullet,  and  from  whom 
we  bare  also  several  6ne  PrioU  of  laadaespe  Cram  designs  of  Paul 
Bsndby  and  Thomas  Hrarne. 

* waa  successively  a pvpH  at  Paris  of  Aiiaraet  arxl  of  J. 

O.Wiile.(Art.  39  and  66.)  Ha  was  an  vnunsat  Rag  raver  of  landscape, 
and  eaaeutad  nLury  cunsidarabW  Works  aftef  Dumenichiiio,  Claude, 
ZucchervUi,  Clauds,  Bntlr,  lNeSi4apeABslai]||.  Ileama,  Fsrriagtoo, 
Smiib,  fte.  Bartoloxsi  oemstonally  aasiated  lilM  tn  rbodguM^ 
bis  preeas. 

f SArrmst  was  appeintsd  Engraver  to  the  King.  He  iotmsfaod 
ftom  1776  to  1796.and  eogrased  many  fine  portraits  afiarGaine. 
boroogh.  Dance,  Reynolds,  Ac.  as  well  a htsUirical  subjects  after 
M.  Poiimiu,  Raynolus,  btodhart,  Ac. 

I This  Engraves  louk  refuge  in  England  a.  n.  1790,  In  conse- 
qaeocc  of  the  insurredioa  in  Betginm.  He  worked  for  Cotiiaghi, 
and  was  enrptoyed  in  various  cuaisniporajT  publicalions.  His  beat 
Platts  are  after  Stodbari,  aiul  a Salvator  Mundi  after  Carlu  Dolco. 
His  death  was  prematurs  and  hastened  b)^  intense  ap;4icati«a.  H ia 
ffsiber,  the  elder  Anthony  Cardon,  a Flemish  artist,  engraved  at 
Naples  fur  Mr.  HamiUon. 

4 Hit  falher  and  instmetorj  Isaac  Oliver,  was  a celebrated  Pointer 
of  minialisras.  (Panmwn,  u 403.)  /V/er  aco^ng  to 

Vertne,  etched  eoae  small  Plates  of  historical  subjects.  JoAa,  a 
•tippossd  nephsw  of  Petv,  both  etched  and  engraved  in  mezio* 
lint^ 

R To  thb  gentleman  Ike  Art  of  Engraving  in  EugUnd  is  in- 
dsbtsd  foe  one  of  tbs  earlieet  Engliah  {mblic^iosis  on  tbe  suliject 
tatitled  SnUpimr^  His  Work  b rather  a pedantic  perfimnauce, 
but  contains  much  learned  iufonDatioe,  and  has  probably  tended 
ia  this  Country  to  introduce  graphic  amateiifship  among  penons  of 
nnk  and  of  literary  leisure.  £wf/yn  etehsd  fire  Plates  oi  hi*  jour- 
ney from  Home  to  Naplev  about  a.  d.  1649.  Cootemporar)'  with 
Evelyn  was  another  gentleman  of  considerable  gra|<bic  taknt, 
Fraasis  P/acr,  who  was  bred  to  the  Law,  lui  took  arlviuitage  of  the 
Great  Plague  in  London  Io  ifuit  tbs  uofesston,  and  exchange  (he 
quill  for  the  pencil.  He  was  a nan  of  genius,  but  without  spfilicn* 
von  equal  tu  bU  abdities.  He  paininl.  etched,  and  mgraviKl  in 
SMSSOtioto.  According  to  Lord  OKord,  Place  was  "oliret^  £iW  a 

I ear  by  Charles  II.  to  draw  the  Royal  Navy,  but  drclined  accept* 
jg  it  as  he  could  not  endure  confioeturnt  and  dependence,**  His 
Cticbings  aAct  Bociov  an  very  fine.  Es  iikrsisc  mgraved  portruta 


AtSlalB*  Nomea.  WWv*  bora  sod  w^ea.  Z>ltd  at  a.  s.  Omld^ 

JbAs  Crider*  Amsterdam  ...  1645  London  .. . 1718  grstiby. 

L^ft Lesda 1649  1689  WsUL 

AswarAon  ibcAardson..... .............  1665 

Sir  JawttM  ThamkiJi. ....  Weymouth  ....  1678  1 734 

IfV/Mai  /AyertAf ......  London. ......  1697  Lontei  ...  1764 

Cewyc  Kmfkm  \ 1699  KeBoiagtoa  1788 


after  Knallcr,  Vandyke,  QreaohiU,  Ac.,  which  an  aeara^  aa  he 
VToaght  for  bin  swn  amuaemenL 

An  intimate  friend  of  Place  was  WtUUm  Lodge,  wbeee  fatber,  n 
mmhaBt  at  Leeds,  was  ocw  of  the  first  Aldccmea  of  that  town  in 
1626.  Lodge  bevuig  finiabsd  hm  academical  sdueatsou  at  Csam 
bridge,  and  mods  a eonuBonceiBcat  at  Liaeolo's-lan,  attended 
Lord  BvUsstt,  aftstwards  Lord  Folcaobvtg.  ou  bis  Tirlimtj  to 
Venica,  whsis,  meeting  wUb  tbs  Put«rtaea  of  Uiaceaao 

Barri,  he  was  so  delighted  wilh  the  Work  that  be  translated  it 
into  English,  and  ackM,  of  hiv  own  Engraving,  beads  of  the  most 
eminent  Potnlert  and  a ms^  of  Italy,  nublisbrd  in  8vo.  1679.  He 
also  etehsd  MVeral  of  his  views  in  luly,  and  other  Worl^  Pace 
and  bis  frrend  Lodge  were  Members  gi  a Club  of  virtuoai  at  York. 
(See  Wal|wle,  CW^gwe  ef  Enyruvers,  p.  100.) 

* and  Gnjttr  were  Poialers,  the  furmer  of  animals,  (of 

which  be  has  kfl  some  fine  etching*,)  the  latter  of  landocapes  aod 
views.  Some  of  CrtfflfPt  etchings  viesrs  on  tbs  and  CD 
tbe  Thsmts  are  very  pleasing. 

Other  Painterv  will  be  found  la  the  above  list.  Olntr,  already 
mentionvd,  was  a peietrr  ^n»*e«r ; also  Jonathan  /hcAardsoM,  a 
ptipil  of  John  Riley,  (PsnrTiMo,  p.  494.)  and  a valuable  wnter  on 
Art ; likewtM  .Str  Jamtt  Tk^mkttly  who  rucuted  a few  etchioga 
in  a bold  slight  manner  i and  hii  renowned  sondn-Iaw,  Wtiitam 
Ufortk,  nkt4.  p.  495.)  P,  ZmfckfrtUi  was  one  of  the  ongioal 
Urmbmof  our  Rnyal  .\cademy,  who,  in  early  life,  amused  bmuclf 
with  the  etching  point.  Ihe  Smttkt  of  Cfarcheotcr,  whose  Isnd- 
•capea.  pojticul^y  thoes  of  Ceorye,  have  employed  the  abirst  Eo. 
gravers,  have  left  several  small  ste  of  elchingv  after  their  own 
itesigna  CMege  SitAk*,  the  (in  hie  day)  inimrtable  pointer  of 
horses,  etched  the  Plates  for  his  **  Aaidamy  of  the  Hone.'*  G'eorpc 
Beerr/,  an  excellent  Painter  of  Irish  aud  kinglhh  luKlscape  scenery, 
has  left  a few  spirited  sod  picturesque  etchings  Jotrph  Qnupj,  an 
eminent  Paioter  in  water-coloura.  etched  after  Sohmene,  Kubrna, 
P.  da  Cortona,  N.  Puimin,  and  Ids  own  desngns.  Sttwrry  G*/- 
pta,  R.  A-,  etched  animals  after  his  own  spirited  and  masterly 
designs  t ss  likewise  some  head*  for  his  bnithcr'a  book,  The 
Ltvtt  of  th*  Pf/urmtrt.  Alfmtdrr  /7vjsri«ie«,  who  pamtvd,  sraiong 
ether  Works,  “ Tbs  Ascension,**  fur  the  Kpisc*'P-«I  Church  st 
Sdinborgh,  where  hs  presuled  over  tha  Scottish  Academy  of  Arts, 
engraved  and  etched  a few  Plates  from  his  own  devigoo.  J.  H. 
Mtritmrr  (see  PeiKTOra,  (v  496.)  etched  in  a huld,  free  stj  le  seviK 
ml  sfutfte  Bite  M.  Jtoaa,  Lairvsse,  Ac.  AngHto» 

H.  A.,  has  left  several  ta^ftil  and  spbited  etchings ; some  after  Co. 
reggio,  but  chiefly  from  her  own  dnigna ; and,  ia^y,  L.  S«kAv9~ 
netu,  the  disciple  and  coadjutor  of  Uartolossi  in  England,  claims 
distioguished  notice,  whusa  Engrarings.  after  Michel  Angelo, 
LoQtbwfaDurg,  Stolhart,  Ac.  ars  well  known. 

f Wo  bars  already  remaikcd  upon  Ilofortk  as  a Painter. 
(PAlimtvu,  p.  499.)  His  style  of  Kogrsving  is  not  distinguished 
hy  any  remarkable  dexterity  in  laying  his  lines  or  by  dritracy  of 
touch,  hut  by  strung  charaderistie  drUnsation.  The  unexampled 
demand  for  his  Works  required  tbe  a^siaocc  of  aevcTal  other  baoda. 
Among  his  foreign  ci>ailji4torv  were  SroTn*.  Banmt  and  S.  /forree/, 
(Art.  68.)  wboworknl  tor  him  in  the  **  Marriage  k la  Mode  ;**  C. 
Vrvpisan,  who  completed  his  “ Garrick"  in  Richard  III,  ami  who^ 
with  Im  Care  ami  ArrtMt,  tssisted  him  in  the  four  Plates  of  **  The 
Election.**  But  he  employed  also  some  able  native  orlista.  H'vcUet^ 
hi  1759,  aoabtrd  in  Mrat  designs  from  TntlntmSkamdg  ; and  Luke 
SwAvoit,  a narire  of  Inrliiml,  who  hail  bren  a pupil  uf  Thomas 
Major,  tod  who  was  of  a kindred  (rmperansrnt,  well  auited  to  catch 
the  hmaotoa*  coeevpciona  of  Ilogart)^  gave  hini  his  best  aid.  when 
Dot  engaged  (for  be  was  idle  aod  diosipaled)  in  fulkwiug  his  own 
hiresdions. 

Thomat  Afiyvr,  the  mnitsr  of  Sallivan,  had  studied  socne 
rears  at  Pans.  He  engraved  in  a neat  firm  style  after  Rerghsm, 
Wowsnnsns,  Murillo,  (a.  Poussin,  Riibees,  Claude.  Teniers,  Ac. 
Also  twenty. four  Prints  <d  t hs  **  Ruins  of  Pm4um,"  publi  »hed  ia  1 768. 

{ A scho'ar  of  Jonathan  Richardson  and  Painter  of  portraits  in 
cnyens.  la  coojunctioci  with  .SrfW  A>a<f,  a Painter  oloo  of  por- 
traits in  oil  and  crayons.  Kmepittn  engraved  and  publuhrd  a sii  of 
Prints  from  drawings  of  relebraled  Painter*,  chiefly  laudMcapc*  aflrr 
Guereino,a  very  creditable  perfonnaiicr.  Knaptoo,  likewne,  among 
other  W'uiks,  was  engaged  in  {nibiisbiag  tho  " Heads  of  lUuvlrioiis 
Pcnooi,**  ODgraved  by  liouUnkKa,  Ac.  (Art  40.)  Pund  vtched 
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ArtlaU*  Wbef*  Wfteij.  iwau  a.  b. 

EngiAViog.  ZmcrkfrM TuBfAny 1702Flor«ieB  1788 

i SmrVA  ....••  ChkhBkter . 1707  ........  1764 

I SmWA  ChwhMteT 1714 1766 

j Smi/A  . . Ctuchcs1«r.....  .*  1717  ....•*.•  1764 

Edu'MT.t  Looiluu  about. ...  IBI'i 

BofJrH\**** Durtiogtoa 1719LoDdoo  . 1804 

Gr^tryt  S/m66(. UTcrpool 17‘il 1606 

ftyjiam  £/Ao<t......«.  llamotoa  Court..  1727  ........  1766 

Otvrf*  litrrri. ,»»»•»,•  DubUn  .........  1728 LucmIoh  . 1784 

Jii^rjtk  G^pf  ........ • Aowrt  .........  1729. 1763 

Sa^reif  GUpift CarliiU  ........  1733  ........  1807 

jHeimttr  Ampmob,  •aUtcd  in  Kdinburgh  . 1773 1780 

A>4ii  HamiUom  M*rtimrr^  Ea«tboaraB.Sittaex  1739  London  . 1779 
Jamn  .........  Loedon .........  1 740 

jinffiica  Kauffman, % Bettltd  in  England.. « . 176^  Roma...  Ia07 


■evvral  earical  urr  Printi,  and  aocnc  PlalM  in  imitation  of  Remfanndt, 
in  a very  taaleful  and  a^iirited  manner. 

* An  adiniraMe  Engraver  of  architectural  vi«wv.  Among  his 
other  Workv  >•  a Flats  with  srrtioDf  of  St.  Faul’a  CalhcdraC  nnd 
viewi  after  IVilaon  and  Haul  Sandhy.  Ilia  son,  MtcAaH  Roaktr, 
acquired  coucUU-rabU  celebrity  in  the  tame  way,  and  engraved 
brad'fiiccca  to  t)i«  Oxford  ^/maiKKs  for  maDy  years.  Michaid  waa 
one  of  the  6r«t  Aatociatea  of  the  Koyal  Academy. 

f Few  men  by  iulivnlual  energy  and  ability  have  conlributad 
more  in  any  Country  to  the  promotion  of  the  Arts  than  thia  eatinn* 
Ms  Knghihman  towards  their  advancemant  in  bia  own.  He  was 
hrmight  up  by  hia  father,  who  was  a laod*nirv«yar,  to  the  tame 
bukiiu'^a,  but  waa  to  ntlraclod  a book  of  Prints  contalaing  views 
in  Kitgiand,  particularly  aonie  by  Tbeea,  a reapsctabls  Eogravsr  of 
archiiectural  subjeett,  Inai  lie  cams  to  I.ondon  at  the  age  of  twenty- 
one  to  tiind  himself  a pupil  to  that  artict,  and  fur  aix  year*  applied 
hirntwIfaMiiUiDuily  tu  the  Art.  After  leaving  Torn*,  eo* 

graved  arul  published  several  views  of  his  own  near  London  and 
Ihrotighout  Eo^and  and  Wales,  a popular  Work  in  one  volume,  for 
five  guineas,  from  thia  beginuing  he  rose  to  cuntiderabls  wealth 
and  reputation.  11s  oltsn  apohs  in  aflerdimes  of  tlita  Work  sa  lbs 
**  first  book  that  ever  made  a Lord  Mayor  of  London.**  Ilia  jiidi- 
cioui  and  liberal  management  of  an  eztrnoivs  comtnerco  in  Prints 
throughout  Kunvpe  gave  him  meant  aud  opportunity  of  employing 
the  ablest  artiita  of  hi*  tinte,  and  of  eapkici  mg  to  advanta^  what 
hod  formerly  besa  so  article  of  ctmMant  importation  from  tho  Con- 
linsot.  BoydelPs  fsoporty,  however,  was  so  greatly  injured  by  tho 
French  RevoIiilioD,  that  his  celebrated  Shuktpearc  G^leiy,  which 
he  had  ioteuded  to  bequeath  to  the  Public,  was  ditpoeed  ot  by  lot- 
tery. He  WAS  eltfcteil  in  1770  Aklemau  of  hia  W ard,  and  in  1 791 
aervrd  the  office  of  Lord  Mayor. 

Untler  our  (urmer  liai  (see  Noto  on  ChaUfmMy  Art.  58.)  ws 
menboned  some  namsa  of  Kngiuvers  smp^oj'vd  by  Boydell.  Wo 
may  hers  add  T.  ThyAtr,  who  worked  alter  S.  Kou  and  Van 
Harps,  and  from  vignettes  designed  by  J.  Gwyn{  Jamtt  Fnk 
after  CU’ide,  Wilson,  J.  Smith,  Borgognone,  Ac.j  IVaiktr 

and  his  brother  IViHiamt  the  former  (a  fellow-pupil  with  Woollel 
under  Jolm  Tinnry)  engraved  after  P.  da  Cortona,  IL'Ibsin,  Rem- 
brandt, Ckatelain,  arul  olhera  ; ths  latter  sfirr  Vsndyke,  Ls 
Mmne,  Rubrna,  Trrviaani,  Van  Hups,  6cc.  William  is  mid  to 
bs  the  inventor  of  an  eapedicat  fee  rebiting  etehsd  Plates,  by  ths 
appUcalion  of  Creth  vaj-ttiah  with  a dabber,  (Note  (BH.)  at  tbs 
sod  «d  K:«unAviitu.)  a most  useful  discovs^,  M which  WuoUat  oc- 
easionsUy  availed  himself ; and  whenever  it  succeeded  to  his  miod 
Would  usually  eirliim,  **Thank  you,  Wilham  Walker." 

Among  forriguera  who  settled  in  England  uuiler  Boydeira  en- 
couraging auppntt  were  PiHra  Amomn  Martini,  born  at  Parma 
1739,  who  had  etched  fi>r  Ls  Il«s  at  Parti;  MaUhtw  I^rt  and 
Jmn  fUipttttr  MnAr/,  both  Parisians  ; and  P’letar  Maria  Fteot,  bora 
at  AbbrviUs  in  1744.  and  rmplnyed  by  Boydell  about  A.  D.  1770. 

J A fine  landkcape  Engraver  with  a fies  and  tasteful  point,  aftsT 
Cuvp,  Rosa  da  Tivuh,  ami  Polsmbarg,  hut  chiefly  after  the  Smiths 
of  Cluchevter,  fur  whom  ter  the  above  list. 

^ veryctsver  pu|41  of  A/aeriiwrr  waa  Fohni  BfyM.  who  has  etched 
somu  of  duit  raavter'a  diawioga  with  a ipirit  such  as  they  well  merit. 

{]  engraved  after  Kev'nalda,  Wilson,  West,  Ac.,  and  is 

remarkatik  for  ;iroducing  the  largest  Print  ever  executed  on  one 
Plot*  (alMut  27  tnclMes  by  47)  from  ths  Picture  at  Wiodsor, 
representing  “The  Field  of  ths  Cloth  of  Gold.”  John  Grttn,  a 
p'lpil  of  Daaire,  engr^ived  several  landvcApea  and  views  and  a few 
portraits.  Grvcn  likewise  engraved  ths  Oxford  Almanar*  for  many 
year*. 

^ We  Tetght  mention  ntfaer  ladies  who  have  eootributed  to  adorn 
ths  English  ^hoid  of  Engraving,  but  ought  nottu  omit  our  (^unlry- 
woman,  Hi(s//aerley,  acoanBmg  etcher,  who  flourUliedaliOUt  1764. 


Ardiu*  Names.  IHiars  born  asd  wbN.  Disi  at  a.  a 

f1a*nift  If ou/ew/ey*.., 1760 

tmigi  ScAisvoae//t..  Baasano. ...... . 1765  London  . 1810 


Cbaleo- 

gtai»i»y. 


Orv!t  Mailei.  cr  Mtikod  of  Engrating  by  iAx  l*uncA 
tnd  Afal/el. 

(60.)  This  old  melhod  of  Engnviag^,  which  is  now  Method 
nearly  exploded,  and  which  was  in  some  measure  calcu-  stylv^l 
lated  to  imitate  chalk  drawings,  is  a lediuus  operation. 
and  must  have  poorly  repaid  the  few  artists  who  have 
attempted  it  for  their  time  and  trouble, t since  no  more  u»ed. 
impressions  can  be  obtained  than  from  a Plate  slightly 
etched- 

Jamen  nr  John  hulma^  a Dutch  goldsmiUt,  bom  at  balsa. 
Amsterdam  about  a.  d.  1629,  is  usually  mentioned  as 
the  best  performer  in  this  way.  M.  Dartsch,  however, 
enumerates  four  others,  beginninj^  with  GiuUo  Camya-^ 

who  flourished  about  1500.  (Art.  35.)  A print  pagnuU- 
of  **  John  the  Baptist  holdini;  a Cup,'*  by  this  arli&t,  is 
certainly  a curious  proof  of  tlie  antiquity  of  dotted  Eii> 
g’raving.  The  background  is  expressed  by  dots  to  all 
appearance  executed  with  the  dry  point,  and  the  outline 
of  the  figure  is  put  in  with  a deeply  engraved  atroke 
finished  within  with  dots.| 


Of  Scraping  in  MtzzortNTo. 

(61.)  This  ingenious  invenlkin  was  for  some  lime  inventioa 
attributed  to  Prince  Rupert,  on  the  authority  of  Lord  of  mesai^ 
Orford  and  of  Vcrlue ; § but  Baron  lleinekcn,  with  more  t*®!®  *cf*p- 
probabihty.  traces  it  to  Luderig  wn  SUgen,  who  was  ^ 
a Lieutenant-colonel  in  the  service  of  (he  Landgrave  of  ‘ ^ ‘ 
Hesse,  and  by  whom  a portrait  is  exlant  of  Amelia 
Elizabetha,  Princess  of  Hesse,  dated  1643,  seventeen 
years  before  the  Restoration  in  England,  when  thedis< 
covery  by  Prince  Rupert  is  sai<i  to  have  been  made. 

Heineken  maintains  that  Prince  Rupert,  when  in  Hub 
laud,  learnt  the  secret  from  VonSiegen,  and  brought  it 
into  this  Country,  when  he  came  over  (he  second  lime 
to  England  in  the  suite  of  Charles  II. H 

Some  writer*  have  ascribed  to  Rembrandt  the  honour 
of  this  discovery ; but  M.  Barlach,  referring  to  six  or 
seven  of  the  Plates  by  that  artist  adduced  in  proof  of 
the  assertioD,  observes,  that  although  the  impressions 


* A pupil  of  Sir  O.  KnelW,  oa  leaving  whom  he  vnltsfl  Italy 
and  sfterwarOe  returning  loKngloml  devoted  hlmwlf  entirely  to  En- 
graving. He  etched  a set  of  Print*  fraui  the  PAiutingi  of  Sir  W. 
Thorohill  in  the  cupola  of  St.  Paul'e;  also  about  twenty  PUlea 
from  the  colleetion  of  the  Earl  of  Derby,  alter  Tliian,  TiDlurettts 
P.  Veronese,  Boseano,  Guido,  Caetiglione,  Spognolrtto,  C.  XIaratti, 
Rubani,  Vandyke,  Rembroiult,  ftc.  Hia  father,  Hmrf  h‘u>*tan/rjf, 
was  the  uofortunate  peoiecttir  and  builder  of  the  Kddrvtone  Light- 
houw,  and  periihed  io  t ne  nrine  during  the  etorm  in  the  year  1703. 
Henry  Wmstanley  designed  and  etched  wveral  views,  dedicated  to 
James  IL,  with  a coinpliroealary  arldren  to  Sir  Christopher  Wtea. 
f See  Note  (CC.)  at  the  end  of  Emobavsnu. 

X In  the  year  IS^,  an  artist  at  Bologna,  Orronymo  Eaytao/i‘, 

rduced  aome  pnnehed  Platcf  after  the  drawingv  of  Cureggio, 
del  Salviati,  and  Fraaccseo  Muzuola.  Ho  iu]>eradded,  hu»- 
ever,  the  use  of  the  graver. 

^ See  Walpolo’e  Cafafoynt  of  Kn^rorert,  iu  the  fifth  volume  of 
the  Anttdotn,  p.  137.  Evelyn,  at  tlic  head  of  chap.  vL  of  hia 
Bcu/ptura,  call*  meuotinto  Ihf  nett  wviy  if  E»pyit>ng  invrated 
and  eommamieatrd  tf  iut  HtfAnru  Primer  Pnprrt,  Count  Paiatimti 
of  the  Rhtnr,  Ac. 

II  See  Hetneken's  hUr  iffn^nUe  d* irnc  CoUrtHon  nmpirtU  <t  Ee- 
teeiprf.  A mexsotinto  Print  is  extant  by  Livutenuiit-culonvl  van 
Siegen,  repre*euting  the  *•  Holy  Family,  after  Caracci,  and  in- 
•cribed  wUh  th*  following  dedicahon;  F-minentitumo 
Ddouim  />.  Jitiio  Matarinn  S.  R.  K.  Cardinah,  4'c.  Nuvi  hujut 
Stnlplnr^  modi  primus  iovnUor  Imiotteur  a $\tgm  Auaii/iMiaif 
nfftrt,  dtcat,  *t  OMsemt.  Anm  1657, 
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Engmlag.  from  tliem  bear  some  resemblance  to  Prints  in  mezro* 
linlo,  they  have  evidently  never  been  prepared  l>y  the 
inslrtitiieiii  culled  (he  cradle^  (sec  Nule  (DD.)  at  the 
end  ofCNCRAViNO,)  on  the  use  of  which  the  velvet-like 
appearaiu  e peculiar  to  this  method  dc|>ends.* 

FulloweTi  Aruon|e  the  German  followers  of  Von  Siegen,  Bartsch 
of  Von  etiiiiiierales  JoA//nn  Friedarich  ron  EUz  and  his  pupil 
^nua*"  Johann  Jaciyh  Kremer;  Afarf//i  Dichtl,  a Painter  and 
nua  .y  Kni:r:>ver  of  Nuromburg;  CflTior  ton  FnrtUnhur^,  who 
flourished  in  1656 : Johann  Franz  Lronwr/,  at  Nurem- 
hnrfyiu  1687;  Dcnjamin  B/erAr.  Puinlcr,  born  at  Lulieck, 
1631  ; also  ill  the  tbllow  inp' century.  «foAann  Ja<”o66.  born 
at  Vienna  in  1733,  who  died  in  1797  ; and  JoA.  Pich/rr, 
br»rii  in  1766.  at  Jlotsen  in  (he  Tyrol,  who  died  in  16U6. 
He  coiu-ludes  his  list  with  the  name  of  a Professor  of 
mezzotihto  in  (he  Academy  at  Vienna.  Finzem  Kininffcr. 
IloUaml,  Aiuon;;  Dutch  and  Flembh  artists  are ; 
fc’xJ  ilaii*  N*Rir«.  Whew  bwn  •»!!  «ti«a.  Pi»J  at  A.  a. 

M„nm  7Ju«rt*....Y|.eni 1610 

)t'nJfer«Ml  I'mVMif  L»»lr  162.1  Amitrrdam  ...1677 

M/}hu  ran  Homer  .ridu/isbcd  alMnit  • |>>25  .An  iMtiOineut  artut 
f'ouJ  ran  S-mer,  sehlet]  in  JCnglauii,  amt  died  in  London  169't. 

^&/'iAuMl//«<>/r/<Ny|AQuKrdain 1634 

Grrmrtl  Falck Anriitltntam  1606 

Jo^nn  rmn  Gu/r«  • •AintrrnUtD,  about.  1660 

JoAumm  . . Amatcrdam  1 650 «•«•••••»»*«•*  1 603 

A'icAWac /Vrio/ie  ••Delft.  1673  Amatrrdam. . < • 1746 


* The  seven  FUlet  alludeil  (o  are  etrhi'cl,*'  eaje  U.  Barttch, 
“ ia  the  or»li«i«Ty  way.  amt  (h«  apparrnt  wa>he»  for  bb  Rrmnd,  Ac. 
M writ  ai  (he  aoA  velvetdike  masaei  for  hia  dnip«vie«.  Ac.  arem 
(he  resuU  of  a peculiar  of  ptiniinf^.  Renibr.imlt  himaelf 

placvd  (he  black  coknu  on  hia  I*lat»s  and  previoualy  to  impreMOn, 
only  cleorerl  those  parts  of  Ibetn  which  he  tnlrnded  to  Ik*  in  clear 
light.  Ihe  degree  of  depth  in  the  bluck,  which  was  to  appear  in 
(ho  unpreMtoo,  depeoded  upon  the  greater  or  Issa  quantity  of 
eotoor  left  u|'Ob  the  cop|«r.  Heuce  we  may  trace  (he  cause  why 
aevcral  imprea^iona  of  ih«  same  Friol  hy  ^-mbrondt  axe  so  dia« 
timiUr,  and  why  scarcely  any  two  of  tbem  ate  alike  perfect.'* 
jfjtfn/imf,  Sre.  vuL  1.  are.  S2S. 

T A Painter  of  some  rrputatioit,  who,  it  appears,  cams  to  Eng* 
land  with  Prince  Rupert,  and  was  iastrueted  by  the  Prince  in  the 
Art  of  messotinto  scraping.  Pm'//aii/  waa  taken  to  Pari*  hy  Da 
GramniuiU,  where  he  wee  uietl*  ewtnlapeil^Ddciiricbed  by  hia 
■uco'in  in  portrait.  Ills  bfollwr.  urmrrJ  Jvnri'iiitr,  ■ paHieis. 
painter  in  erafons,  has  kft  sonie  roesxotinto  Plates  in  (he  same 
style  of  executioB. 

( lUvolefinf  vittted  Esgland  ia  167S.  or  1673.  He  was 
hrivught  over  by  Lnegan,  (Art.  S8.)  together  with  (7#rerrf  Pakk, 
his  broltwr'iudaw,  whose  Engraving  of  tho  *'  Duchess  of  Maaaria," 
Ixird  Orfortl  pronounces  to  tw  of  the  finest  Prints  w«  have.** 
Blooteling  waa  an  able  and  indefatigable  artist|  and  exceUed  both 
in  etching.  Engraving,  and  roessotintes 

^ A Painter  of  small  portraits,  well  coloared  and  delicately 
finished.  Hisaon  AirAoLs  FerMit  followed  fur  some  time  the 
same  line  of  .Art,  liut  afterwards  pointed  some  very  able  and  justly 
admired  historical  }<«eces.  In  mexxatioto,  bo  improved  upon  hia 
father's  style,  and  was  much  distingtmhsd. 

M.  Bartsch  mi^ht  have  Rame<l  others  equally  worthy  of  men* 
(ion  with  thnso  to  tho  ahovo  Uvts,  both  among  hia  Couatrymea 
and  in  the  FlemUh  and  Dutch  School.  Among  GermaQS,  CtWs* 
SnpArr  tFeifef,  who  flourished  about  a.  o.  1650;  G.  F.  Haymdat, 
brnnat  Aagabn^in  1666.  celebrated  for  skirmiatie*  onid  lion*huotS| 
together  m-ith  his  ton  CAnatien  / C.  //nar,  a Painter  born  in  Suahiaf 
•tiuut  a.  o.  1670,  someof  whose  IViats  are  three  feet  ty  two,  and  up- 
wanls;  Bernard  VofH,  hum  at  Nursmbiirg,  I0?3*,  JohnJafvh  Ha%d, 
of  Wirtemherg,  bom  1703,  a Painter  aiiiT  pupil  of  Ridinger;  fhia 
tons  GaUfrittl  and  Ekat,  bom  in  1730  and  1740,  at  Augsburg,  the 
eldest  of  whom  worked  fur  Roydell,  wers  respectable  artists  in  (hto 
way;)  (}.  li.  Ovefr,  a Moravian  Painter,  born  a.  d.  1708;  J.  F. 
Aai^vrs,  born  in  Sitria  A.  n.  1741,  a scholar  of  James  Schc^ter; 
and  JaMly,  the  two  Preuilrrz,  from  Vierum  and  NiirembuTg,  whooo 
works  in  this  line  are,  it  ta  true,  inferior  to  their  other  prodiictiona. 

Amu-'g  Flemish  and  Dutch  scropers,  John  von  HvgttrAurg^ 
horn  at  Haerlem  a.  ».  1645,  who  died  in  1733,  waa  an  admirabte 
battle-painter,  and  has  left  aome  fine  graphic  specimens ; FonJtr 
WtU  and  U.  Koe4yck  floitriabed  about  a.  d.  1660;  Came/ias 
7V<.rrv/,  styled  tho  IXitcb  Watteau,  was  boni  at  Amsterdam  a.  b. 

TOL.  V. 


Tlic  Ilullan  and  French  artists  in  mczzotinlo  are  po  Chaleo- 
few,  ami  have  made  no  liule  progress  that  M.  Baripch 
has  omitted  them  altogether.  Among  Itaiiana,  how- 
ever,  we  may  mention  Giutfppt^  Marrhi,  who  was  ii^,ifan*^or 
brought  from  Italy  by  Sir  Jo«>hun  Heynolds,  stid  ein-  French 
ployed  by  him  in  painting  his  draperies.  In  France,  artuls  in 
the  earlicvl  ultempla  in  mrzzntinto  were  by  Jnan  Her- 
Tubat,  born  at  Andely  a.  d.  16S0.  They  are  coarsely 
executed.  We  may  add  Charlft  Maucouri.  horn  at 
Paris  alx)u(  k.  o.  1743,  who  died  in  Loudon  in  1768; 
and  iVtcofoi  Doi/meu,  a tinltve  of  Marseilles,  a.  D.  1744, 
and  Q Mcmlser  of  the  Academy  of  Paris  in  1775,  whose 
Paintings  are  not  much  know  n in  England,  lie  scraped 
in  mezziitinto  from  his  own  designs.  Doyrr^  Morqviz 
d'AigviHe*,  wa.s  an  am.'iteur  performer  of  some  ability  in 
this  way  as  well  as  in  Painting. 

(62.)  In  our  English  list  we  include  only  the  follow- 
ing names  of  remarkable  artisU: 


ArtUu*  Sanw*.  WWr«  l)«r«  ao4  uhi-fl.  Died  at  A.  D. 

John  (M>rer* 1616. 

h'tfftmm  Fatihornt  ike  yningfr,  (Sc«  .Art.  SS.  fuv  hU  father.) 

Itenrj  tnUrrri  \ ...••  Dublta  1650 

Jmne  Bertrt  16-53 

£<ftiwr./ A'Tiff//.  (Art.  46  ) about 1695 

Jaowj  ^t'j4rJelt\  « . . • • Irvland  about  ..  1710  ••»».«..«.•  1765 

Htckard  Hahtlon^  1775 

7'AumRt  Frye I^rn  aboiA  ....  1724 

J.  at  out • . 1 7.30 

An/raOnv  Grvv«||..»,..  Warwivkshtre  •.  1739  In  Ixmdoa..  1813 

John  AVrc4iMiarc. .about 1740 

Hukert  /Mane ...about 1740 


Englbh 

arlitta  ia 
raeciotiato* 


1697,  ami  died  m 1750;  Frtrr  .S'c4n»r4.  who  acrnpcii  poitraita  of 
Bnliah  Suvrfeigus,  au«l  dim*  hundred  vww«  near  Komi*,  ud  ,V.  ran 
(iitfc  Fttahr  Gravetrr.  vol.  v.  p.  445  ) fluuriahrd  atjout 
a,  t>.  1700;  vm  lUrck,  about  a.  O.  1730;  and  F.  FamUr  6'ffxrT| 
about  A.  D.  1750. 

* Nephew  uf  Peler,  (Art.  59.)  and  a loueli  admired  Painter  an 

glaaa. 

f Waa  bred,"  aaya  Lord  Orfurd,  '*  at  New  Inn,  but  aban- 
doned the  Law.  Ilu  act  himavlf  to  ditcoarr  the  i-vervt,  for  ao  it 
(ben  waa,  and  laid  hia  gruusida  by  a ruUrr,  {roa/elte,  aee  Note 
(GG.)  at  the  imd  uf  EnuKAViNa,)  which  ■ucci'vded  toleratdy,  but 
nut  lu  hia  Mtlvfactijn.  He  then  persuaded  h»  fru-ad  Lloyd,  who 
kiqit  a prinlahop  near  the  Sirand,  to  bribe  one  B/(k>(who  laid 
gv^iiJa  for  JUuotr/inf,  and  waa  returning  to  llotlaiMl)  to  diaclcoe 
the  myatery.  Lloyd  Air  forty  ahiUioga  parchavnl  ihe  accret,  but 
refuacil  to  inaVo  it  known  to  Latter^,  «a  wMch  they  quarrelled, 
Meaefamo  baae  Barkrt,  a ealicivpnnter.  found  iDcasa  or  inducing 
Lloyd  (who  waa  ignorant  how  to  put  his  knowledge  into  practice) 
(o  accept  of  hie  Mtvicc* ; and  Luitcrvl  having  made  the  acquaint- 
aucfi  of  Paai  vow  Sionrr,  (Art.  61.)  learned  from  him  the  whnla 
proem.  Bccket  getting  into  difficuhiM  waa  aMiatcd  by  Luttercl, 
and  they  became  intimate;  but  Becket,  on  bit  marriage  aflerwania 
to  a woman  of  fortune,  art  op  for  himaelf,  and  employed  Lutlercl, 
who  waa  (he  better  draughbrnan,  to  aanat  ham.  This  waa  th«  in- 
truductiun  uf  ncaxotinlu  mti>  the  English  SchoeL 

1 One  of  the  ableat  artlets  in  this  kiad  of  Engraving.  Hie 
Prints  are  very  aumermis.  He  acnioed  eomo  admirable  Hates  of 
hiiilDncal  Bubj<,*cts  after  Rubniv,  Vandyke,  Rembrandt,  Monllo,  lie., 
but  chiefly  portraita  afier  Uudaon,  Reynolda,  ZnfEany,  Vamlyke, 
Ac.  Otlicr  untiwa  of  Ireland  wem  popular  artiata  in  this  Iiix>. 
7%fmnt  Beard,  who  flouridied  about  a.  t».  1 728,  and  Jaka  Break* 
about  1742.  Ckar/ei  Sfioamrr,aM  EngUahman,  rvaidrd  in  Dublin 
aiul  scraped  several  Plates,  dated  from  1752  to  1762. 

4 Aoidhrr  of  the  first  rank  in  mrixotinto.  Hia  inrtraits  afirr 
ReynoUe  arc  excellent,  and  his  hartoncal  productions,  cbwfly  after 
Rembrandt,  very  fine. 

It  W aa  brad  to  the  Law  ; but  after  two  years'  atody  gave  op  (he 
prufosaiun,  and  without  the  aid  of  an  instructor  arrived  at  a pmfi. 
cieiscy  in  mrstotioto  which  fow  hate  attained.  The  Prinit  afler 
West  uf  Ilanihal  and  Regului  raiaed  him  into  general  admiration. 
H»  Works  afire  West  and  other  masters'  art  immeroui ; as  also 
purtraiU  ufier  Reynolds,  Romney,  Zoffany,  Ac  ; and  he  aharas  the 
honour  with  3f*jtrdeU  taiA  Farkat  of  giving  convequence  and  va- 
riety to  thv  particular  style  of  Engraving  to  whKh  1bi*nv  ingeniout 
men  devoted  tbemseivvs.  Orern't  Works  amount  to  ucarty  four 
hundrid  Plates,  the  labour  of  ahotil  forty  years.  In  1774,  he  was 
elected  one  of  the  six  Asaociate  Eu;*rtvers  to  the  Royal  Academy. 
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ArtUit*  Nan««.  Wltm  ban  aod  «U*.  Died  at  A-  o. 

7%aMai  H'aiiM*  Loadoa.»*<>  I7i0  1781 

Jukm  Rafha*t  5auMf Derby  about  1*80 Ibll 

A lew  other  nam««  will  be  fouiul  below  of  ertiMs 
equally  eminent,  but  ivhose  dale  of  birth  » unkiiown.t 
Jchn  Faber  W\t  eider,  from  Holland,  settled  in  England 
about  A.  o.  169!).  and  scraped  many  portraits  highly  in- 
teresting to  the  En^U&l)  collector.  His  sun,  John  Faber 
the  younger^  surpassed  his  father,  and  was  the  ablest 
portrait  scraper  of  his  time,  except  John  Smith.  But  the 
great  motlern  improver  of  mcaiotinto  is  our  venerable 
Countryman,  BicA^rd  Earlom,  whose  portraits  after 
Rembrandt,  Vandyke,  Reynolds,  and  West,  are  m every 
good  collectiort,  together  with  historical  subjects  afler 
numerous  sncienl  and  modern  masters ; and  whose 
Works  are  well  appreciated  by  M.  BariBch,  as  exhibiting 
considerable  advancement  in  the  Art  by  a judicious  in- 
troduction of  lines  and  dots  never  before  attempted  with 
success.  (Note  (HE  ) at  the  end  of  HNcaiviNO.) 

Method  of  Li  Blon,  by  Prinffag  Mezzotinto  t/i 
C^oun, 

(63.)  The  impressions  for  Plates  executed  in  tlie  me- 
thods we  have  hitherto  been  considering  are  calculated 
more  or  less  for  giving  effect  to  the  chiaroscuro  of  a Pic- 
ture; but  as  the  chief  excellence  of  many  Paintings contiists 
in  a judicious  arrangement  of  different  colours,  there  was 
still  wanting  some  discovery  by  wrhich  colour  as  well  as 
form  and  shading  might  be  transferred  to  chalcographie 
Prints.  Mezzotinto,  above  all  oilier  methods,  has  the 
peculiar  properly  of  imitating  the  soB  gradation  of  tint 
prcKluced  in  shading  with  a brush  ; and  this  advantage 
mtist  of  course  be  still  greater  if  a diversity  of  colours 
be  superadded.  The  method  of  LeBton  (ace  No(e(PF.) 
at  the  end  of  Enoswiko)  seems  ingeniously  calculated 
forobtainingthis  desideratum,  and  for  multiplying  copies 
of  any  Painting  so  as  to  correspond  with  it  in  every  par- 
ticular, and  to  present  to  the  spectator's  mind  a perfect 
idea  in'  the  original. 

M.  Bartsch  mentions  several  prior  attempts  at  co- 
loured Engravings;  namely,  by  La*tmftnn  ol  Haerlem, 


* Hty  Prints  nr*  numceom  a»d  ezoeUeat  in  this  vsy,  tbaugti  ha 
di«l  at  thf  picioatiira  age  of  ihiity-oi»a.  He  •nuiloysd  his  lerspsr 
on  niMtraits  after  Keyouids,  L«ly.  Daooei  West,  Ac.,  as  veil  as  oa 
vsrious  sul>j«cts  after  RMabraa<il,  Conjtfdo,  and  othrr  masters, 
jetmet  hU  ralatioo,  (a  ymiiqjer  brother,  acconlini;  to  M. 

Bartuih,)  wa«  no  ItM  dietini^ubed.  Hit  Prints  after  l^yaoldi 
arv  in  (;reat  estarm ; as  hksvise  other  portmits  after  Vandyke, 
GaiiubwiMeh,  Romacy,  &C. 

y Siin  of  ^onuB,  the  celebrated  Etcher  and  Paialer  of  English 
Und^cape,  called  Smith  of  Derby,  to  dastinguish  him  from  the 
Smiths  of  Chichester,  his  conlempMaries.  The  portraits  by  MtfJktei 
Smith,  aAer  R«yn>'ld^  Kortheute,  Gaiaaborougb,  and  Six  Tbemaa 
Lawrenee,  are  particularly  admired. 

t ArtitU‘  Naaes.  floMrlsheil  a.  0.  Oatdreto  tad  Maeten. 

r Fir»e  portraits  after  Koel- 
JvKh  Smith  ••••••••«*«.AIkkiI  1700  < 1«,  and  various  subjects 

I after  Coreggio,  Ac. 

WJ«.AW  1715  {•’SS.SL” 

Georjft  tthile,,,, About  1720  See  Loggao.  (Art.  86.) 

About  1755  {^7,1:^:.:^^,  *'• 

CAarir,  PUUipt About  1755  **'"^"*> 

Mn  ft™. About  1771)  *'■ 

t ter  ReyitaUU. 

/V,*.. About  1770 

About  1771  |S^™l“t7«t..f.o,Mor. 


as  early  as  the  year  1626;  by  Peter  Sehenck  oC  hm^  Chaleo* 
sterdain  in  16B0;  and  by  Trry/of,  an  English  engineer  in  * 

the  service  c^' Frederic  the  Great:  but  these  uttempis  were 
made  only  from  etched  lines,  and  by  means  of  one  anti  (he 
same  Plate.  Coloured  inezzotimos  have  been  also  tried 
by  means  of  one  Plate ; but  these,  hkc  the  former,  have  *'*  *** 
proved  failures.  Impressions  so  obtained  do  not  pos- 
sess  the  proper  combination  of  lints,  es|>ecinl]y  in  the 
lights,  where  many  traces  of  whitepaper  may  consianlly  our  )»/aie 
be  delected.  T*he  Prints,  consequently,  from  such  co-  unsuccmi- 
lourerl  single  Plates  continually  require  retouching  by  f*d. 
the  artist;  whereas  those  obtained  in  Blon’s  manner 
by  means  of  three  and  sometimes  ftwr  successive  Plates, 
are  almost  wholly  and  unilbrmly  covered  with  colour.* 


French  Method  for  Chalk  Engraving. 

(64.)  This  method,  in  imitation  of  drawings  in  chalk  French  imi» 
of  academic  studies  and  subjects.  Is  an  invention  shared 
by  three  French  artists:  G.  E.  Drmarieatt.  born 
Idege  in  1722, t who  died  at  Parts  a.  d.  1776;  Jean 
Jacques  Francois.*  born  at  Nancy  in  1717,  who  died 
A.  D.  1769;  and  LouU  Bonnet^  a native  of  Paris,  altoui 
A.  D.  1735.  Bonnet  executed  several  Prints  in  this  way 
chiefly  after  Boucher. 

The  means  and  instruments  employed  in  this  style 
of  Art  (see  Note  (OG.)  at  the  end  of  EKoaATiNo)  are 
not  adapted  to  express  the  delicate  details  of  a Picture, 
and  are  employed  rather  for  producing  bold  broad  lines 
and  coarse  shadings,  than  for  iiniiatioii  of  drawings  finely 
executed  or  highly  finished.  There  are,  however,  lew 
or  no  methods  of  Engraving  so  succeasful  im  this  in  ac- 
complishing the  purjiose  intended.  Many  Priiilsol  this 
kirwl  BO  closely  resemble  drawings  in  red  rlialk  that  they 
might  almost  be  mistaken  for  their  originals. 

Perhaps  the  most  desenedly  celebrated  artist  in  tliis 
way  is  an  amateur  gentleman  of  Ainsierdain,  bom  there 
in  1732,  Cornelia*  Ploot  van  Am$tei,  vtho  has  executed  p.  van 
a numerous  and  interesting  collection  of  Plates  imi-  AmsteL 


* Jmmn  Chritttphfr  te  BJon,  bora  at  Fmnkfort  in  167U,  is 
to  havo  been  a scholar  of  Carlo  llaratti.  He  arcmn|)aa)ed  Bosa. 
Tsntiira  van  Uverbeck  to  Amsterdam,  and  was  ibvrv  eni|4oyed  to 
painting  niintature  purtraila.  He  luilrd  Kii|;laml  and  prrirdrd 
many  larj;*  Pictures  according  to  his  new  mciiiod,  vbtch  mav  tc 
slkiwvd,  says  Lord  Orfurd,  who  knew  him,  to  be  *'vvry  lotenble 
copies  of  the  best  tnskters.'’  But  ihia  ingenious  projector  was  uo- 
eurccssful  with  the  Brilibh  Public.  He  pubtisW,  jo  1730,  a dw- 
(ailrt)  acemmt  of  bis  process,  and  died  tea  vruxs  after  in  an  hoeiiit.il 
at  Paris. 

M.  Bartsch  mentions  /c4«  Fahian  Getr/iVr  of  Marspillcs,  and  his 
■on  Edouard  Qautier  horn  a.  o.  1748  ; together  with  ypiut 

f Admiral  at  Leyden,  anil  Carla  a V'enetian,  as  sucopMur 

to  Le  BIuq  iu  prosecuting  this  iogeaiuus  discovery.  L«  Blun,  Imw. 
ever,  the  discoverer,  has  pnxluci^  the  best  s{a-rimcns,  but  bi'lier 
might  ceTtainly  beexeciited.  lie  om{doyeJ  a number  of  Kncrarer* 
for  completing  his  l*1atvB  who  did  txit  always  come  up  to  the  coo- 
ceptions  vhi^  we  lake  (or  granted  Le  Bloa  ai  a clever  coiouriat 
entertwed.  la  moat  of  hu  pieces  some  fauU  appears  in  the 
drawing,  or  in  the  chiarotruro,  or  in  the  harmuny  of  colour,  a»d 
often  to  all  these  three  particulars  united.  If  auy  gtxal  Painter,  as 
slnlful  with  the  scraper  as  in  the  uae  of  his  paMte,  shindd  under- 
take a simitar  eaterprise,  far  superior  tesulis  might  be  aitained. 

f Otln  Dtmarttarn  the  mungrr,  a nephew  of  the  above,  boro  at 
Liege  alxHit  a.D,  1780,  (olluwed  (he  style  of  lua  uncle  ami  pre- 
ceptor with  some  success,  D P.  Parurt,  born  at  Lyons  in  I / 40, 
another  n^l  pf  the  eUlrr  /Xmarl^au,  was  empJny’ed  tu  England  in 
1767  by  Ryiand,  aiul  engraved  the  Ptaics  ft’om  drawings  bv  tho 
great  maaleni  published  by  Ru^^rrs.  He  also  vngravvd  " Purtraita 
of  Roglish  artiitif  after  dvHign<«  by  FaLcunct. 

I Franfoit  is  said  to  have  been  the  firs!  who  engraved  at  Paris 
in  this  slTle,  and  to  have  been  rewardwl  his  ingenuity  by  a 
peuaion  o^  five  hundred  livres  from  the  Fieucb  King. 
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Engli^  ^fttkod  Dotti.no. 

(6j.)  This  is  an  improvemenl  on  the  precetlin^;'  me* 
thod,  iaasmuch  as  it  iroiiates  with  perfect  accuracy  and 
dearness  the  most  highly  hnished  chalk  drawing,  in 
respect  of  graphic  eaccution  it  is  far  preferable,  since  tlie 
needle  and  the  burin  can  be  much  more  conveniently 
and  dexterously  mauagei)  than  the  roulette.  (See  Note 
(H  H.)  St  the  end*  of  Knoravino.)  The  duts  also  are 
much  finer,  are  more  closely  ranged  together,  and  if 
worked  judiciously  on  the  metal  have  a clearer  eifect 
than  in  the  French  style.  The  whole  work  has  the  ap* 
pearance  of  a finely  stippled  miniature ; and  atiempte 
have  been  made,  i>ot  unsuccessfully,  to  take  coloured 
impressionafrom  Plates  of  this  kiiul,  which  have  all  the 
finish  and  delicacy  of  mlnuiture*painling. 

The  discovery  of  this  method  of  Engraving,  which  is 
traced  to  the  year  1760,  originates  properly,  says  M. 
Bartsch,  from  Jacob  Uylaert,  a Painter  and  Engraver 
at  Leyden,  who  baa  publish^  in  a little  Treatise  the 
elements  ot  this  Art.  But  as  DarUUozzi,  (Art.  50.) 
who  then  resided  in  Lewdon,  was  one  ot  the  first  to 
practise  it,  and  to  enrich  the  invention  with  improve- 
ments of  hb  own,  exhibited  in  numerous  fine  specimens 
which  he  ahuiity  after  published,  he  has  been  regarded 
as  the  inventor.  Not  all  the  dotted  Engravings,  how- 
ever, which  bear  his  name  are  entirely  from  his  hand.  On 
account  of  the  unexampled  demand  for  his  performances, 
i)c  could  not  complete  hit  auincrous  orders  without  as- 
sistance, and  without  employing  several  of  his  scholars, 
whom  he  allowed  to  complete  many  Plates  (previously 
etched  by  himself)  by  the  process  of  dotting.  Among 
them  was  B.  Pastorini,  an  Italian  employed  by  Burto- 
loaai  in  1770.  Also  ScAtoeoiieffi  sdready  mentioned. 
(Art.  66.) 

H'lUiam  Wynne  ITj^riiiiiT  Wlawii  w<  ha>f  already  men- 
tioned, (Art,  58.)  was  eminent  in  this  way,  ana  pulw 
lished  upwards  of  two  hundred  I^ates,  which  for  delicate 
finish  exceeded  all  former  attempts.  Some  of  them, 
printed  in  coloured  iuks,  were,  according  to  M.  BarUch, 
not  iuferior  U)  mmialure-painling.  Gf^riel  Smith,  wIk> 
had  learned  Chalk  Engraving  at  Paris,  practised  it  in 
this  Country,  with  the  assistance  of  Hyland,  aAer  the 
improved  manner.  Robert  hUnageot,  bom  at  Parb 
A.  D.  1743,  worked  for  Boydell  after  Coreggiu,  Guido, 
Loutherbourg,  Ac.  ThotkoM  Ryder  fiourbbed  about 
1790,  and  engraved  in  this  style  after  J.  Wright,  West, 
Opie,  A.  Kauffman,  Shelley,  Ac.  Not  to  omit  Joeeph 
Sirult,  born  about  a.  d.  1745,  author  of  the  Dictionary 
of  Engraxere,  w)k>  has  executed  several  neat  and  delicate 
prints  of  this  kind. 

Thomat  Burke,  whom  M.  Bartsch  styles  a “firm 
draughlsman,**  published  between  the  years  1770  and 
1780  several  beautiful  specimens  in  this  (then  novel) 
style.  M.  Bartsch  names  among  his  own  contempora- 
ries in  Germany  Henry  Mauheim;  Charter 

Hermann  Pfeiffer  of  Vienna;  together  with  F,  John,  a 
pupil  of  the  laUer. 


Aquati.vta,  or  Imitation  of  IFasked  Dnnpingt  i» 

JmiltitioM  a/  Bietn, 

) 'Thts  M another  graphic  invention  for  the  pur- 
pcae  of  imitating  another  kind  of  drawings;  those, 


namely,  whiih  have  been  executed  with  brushes  of  Chalet* 
earners  hair  in  Imliun  ink  or  bistre,  by  the  process  tech-  F*P^y«  ^ 
nically  termed  \cashing.  There  has  been  much  dis- 
puling  among  artistic  biographers  us  to  the  inventor  of 
this  .Art.  M.  Bartsch  tncUites  to  the  opinion,  that  it 
originated  in  France  with  n distinguished  author  and 
amateur  Engraver,  the  Abbe  de  St.  Non.  who,  careless  St.Noosod 
of  any  gains  to  himself  by  the  discovery,  communicated 
it  to  hb  friend,  Jran  Baptiste  le  Prince,  a French  Puinter 
of  some  celebrity,  with  a view  of  benefiting  that  artist. 

Le  Prince,  during  his  lifetime,  published  in  17S0  an 
advertisement,  otiering  for  a specified  sum  to  give  in- 
struciions  in  the  unknown  process  ; and  at  his  death, 
which  hap|vcned  in  the  following  year,  he  bequeulhed  the 
secret  to  his  niece  and  heiresm,  from  whom  the  French 
King,  (see  Note  (II.)  at  the  end  of  Enuravino,)  in 
order  to  impart  it  generally  to  the  Academy  and  to  the 
Public,  purebaseti  it  by  granting  her  a pension.  Beside 
St  Nnit  and  [..e  Prince,  several  artists,  both  of  France 
and  other  Countries,  have  been  named  as  the  invenlors; 
but  their  methods  of  attaining  the  same  object  have 
been  considered  inferior  to  that  ofLe  Prince,  as  to  he 
superseded  by  the  latter,  as  soon  as  it  became  publicly 
divulged.* 

The  most  distinguished  names  in  (his  style  of  aqua-  Artists  ia 
tinla  are  aquahois. 

AriwU'  KsniM.  Wk«r«  born  aWn. 

RioiarJ  tie  N»m. ..  Paris. • 1739 

Paui  Nollia^jhAm  ....... 173^ 


* H.  Battsefa, quoting  from  Row's  HemJbmrk,  (baadvitt.  ■.  230.) 
mentwos  ihrvc  Hates  Kobrrt,  in  wsshrs 

of  black  sod  bivwri,  as  rarly  as  *.  n.  17&6,  ronseejurntiy  too  )«sts 
euiier  than  any  of  l.s  Pmicv'a  unxluctiona  : alvu  fivs  ■mrs,  coa* 
sistiug  of  oew  htiiulntl  awl  fifty  Plalcs,  exrcuted  by  tbs  same  hand, 
io  Ls  Prioev't  t<cst  manner,  entitled  FngwienM  cko^^^e*  dam  let 
Petnlartt  et  tei  Teh/eatu  let  jslut  iaierresMat  det  Palait  et  des 

Eylmt  XkaUf,  which  were  I'uhlishrd  betwetn  «.i>.  1772  and  1775, 
uiue  years  before  lire  death  of  Ls  Prince.  Ilcncs  the  doubt  arwes 
wbet^  Le  Piincs  really  «as  the  uirsotor,  and  ths  certaioly  that 
if  ha  was  he  did  not  conceal  the  secret  from  Bl  Non. 

Writers  upon  Art  also  bring  forward  lha  French  arltala,  fimrM, 
Oeem^am,  p.  F.  CkaryaUter,  tugether  with  P.  Ftodtmy,  a Swede  ; 
A.  Femd  aiid  C.  Knapetm,  our  tlountrymen ; J,  A.  Srlneetlard  of 
Kuicmburg,  and  Plata  tea  Amt/el  of  HolUad,  as  claiming  tha 
diseovcfj.  These  artist^  however,  cither  BMde  iageaiiiua  eutaUas- 
tions  of  roethodi  previously  known,  or  what  thry  did  invens  fell 
very  abort  uf  L«  Prince’s  method.  Pond  aad  Knapton,  in  1734 
and  1735,  published  imitations  of  drawing  in  bistre  ; but  in  Hires 
the  outlines  aloos  arc  etched  npon  ths  eoffier,  aad  the  wsahea  hare 
been  put  in  by  means  of  two,  thres,  or  even  four  wooden  Uuchs  in 
the  style  of  Hints  in  dnarosctifo.  (Art.  28.  and  Nets  (P.)  at  the 
end  of  Kwaiumro.)  In  the  Tears  1753  sad  1759  swtfal  Plates 
were  rseoitfd  far  the  Work  or  Aat.  Dub.  Gabhiana,  at  flurrnce, 
entitled  Rmralta  dt  Cemta  Ptmieri,  fol.  1769.  These  Printe  lepie- 
Srnl  lightly  washed  drawings,  pul  in  with  one,  or  at  roost  with 
ooly  two  rrvak  tints.  But  these  tints  srs  prudneed  withont  any 
mteweniag  anhslanrv,  and  by  ponriog  the  sokitioa  of  aquaCurIb  on 
the  pure  copper.  A few  dark  shaduigs  am  iatroducM  with  the 
burin  or  dry  point,  and  ocenekinally  wuh  mall  ra«pv  or  greiituig 
taoU.  These  Prints  were  exacuted  by  J.  A-  fichwedurd,  m ewn- 
rraietioa  with  fianti  Pseini,  <!arlu  Gregori,  Antanie  Cioci.  Amir, 
^acebti,  Gin.  Hat.  Oalli,  Ignat  Bugford,  and  Vromaxhi  Vaagw* 
Heti,  Prtt*r  Floding  aad  Ploue  van  Ambrl,  in  one  or  other  uf  the 
(sro  methods  la«t  meotioecd.  Stapail,  an  amateur,  published  at 
Nummburg,  In  }773,aTiealiee  ontiilsil  The  AH  af  RafrmeutyteUk  n 
Bnuk  an  Otpper.  (See  Notv  (H.)  at  the  ead  of  Kmohatino  ) 
t /W  Stndkj  v»  a truly  British  srtisl,  ocm  of  these  who  first 
coavioced  Englishmen  thst  the  foatuiTs  af  their  own  Mftsa  island 
are  quite  as  capah'V  of  pictorial  effect  as  the  scenes  on  nay  foetign 
dime  whatever.  Attheanof  stxiccnbewas  caployedns  draughta- 
man  umWr  Hr.  David  Watson,  to  eempirte  a survey  of  the  North 
and  VfatA  parts  ef  the  Bighlande  ol Scullaml,  at  the  instance  of  tha 
Isis  Ihikv  of  <!utnberland.  Hem  ha  occaWunally  obteianl  Mmiro 
from  drawing  plans  to  sketch  the  wild  and  temftc  noeiwry  annmd 
him.  These  tunjw  rf*mni  be  afterwaida  eXebed  in  email  PUtaa. 
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ENGRAVING. 


ArU(t«*  NanM>«.  Wbrrc  hm  ■nil  vbro.  I>w«l4t  a.*. 

J.  Huftl.  ft  I'l-mrt* », » . • Pan*. . ....... ...  .1 7.13  Paiia. . . . 

JcAnH  P*rtlr/> . . GrnocWb  in  Swabia  1739  FrAnkfiift  180S 

jUririn  Cn^hmnne  P>ntri^  Nurnalwir^ 1747  .•••  . 1794 

HtUntm  .••*•..  Manhttim. ..••«••  • 17f«6 

Cttrt  AV»x$  Mniilitiin  <•••••...  1770 

Thvmm*  OtfUi*\\  L-uiklvn.  177S.*i..«..  1802 


AQU4RtLLA»or  Tmiiation  of  Draxirigt  icashrd  in  different 
Colour*. 

(67.)  Thlt  style  of  Eii;rr®vmff  is  a fiirlher alleinpllo 
iiniiule  the  bni^h  of  tlic  pwiiitcr  iii  waler-colonrs.  Like 
m/drm^iHg  invenlioM  of  T.€  Bloti,  (Art.  63.)  il  requires  #»  many 
mw/^*  Plati:*  uft  ihere  are  simple  colours  to  be  used.  {.Sec 

Hi*  Ulfnt*  «n<l  riain^  rciattaliiM  him  won  aftrr  hi* 

Northrm  rxnt-«)iltun  to  llio  twMiee  and  patn>n«e«  of  Sir  Joi^ph 
Iliiiik*  nml  sir  Watkin  WiHunu  \Vyni>«.  By  Sir  Jowi<h  he  wa« 
icivitrd  lu  a ctMn]i«><y  him  la  a timr  thr«Kii;h  N.  tih  aad  South 
WaWh.  *ih1  by  Sir  VVntk'n  W4*  vlti]4uiyinl  tu  tleaiifa  the  nM»«t  lit* 
|«'ts  of  WrUh  ).trHi*ra}«.  lie  k>il>«Hi'>rni}y  t-i);;t*«ctl 
IVm  ih-wn  ill  aqualinU.  SAmlhy  w»e  one  of  the  nn^jinal  Mrm- 
Iwn  of  the  Royal  Ac^ihimr  in  176H,  ami  war  thr  ume  ytror 
*■  laiiuleil  chivf  ilrawtnc-moatrr  to  the  Ki>y.il  Military  .\Ciulrmy  at 
Woiilvirh.  an  office  which  h«  held  tintil  hi*  tJralii. 

* L*  Pnnrr  klixlird  Painting  under  J.  M.  Virti  And  F.  Bcii'cber. 
He  iihtained  Home  rrputatioii  ut  Pari«,  and  Inretkil  to  R«>»ia, 
wheri*,  during  a rraideoce  of  aevvral  year*,  he  etn|4  -inl  himwlf  to 
dekit'a  the  vanuua  coaUiRtv'i  of  that  va«4  )<ni|<ire.  luut  leiiin^  il  to 
Pan*  eitU  a nuoMruin  cvillertion  uf  t1ra«in|r->,  from  which  be  either 
com]  leled  Pointing  or  exccuivd  Print*.  Hi*  dex'^n*  were  much 
admired,  aiul  ^af«  exerciM  tu  the  taleut  of  kPreral  other  Fn);ratvr*, 
hi*  CouMtryroeo. 

f Thin  lolly  va*  tb*  wife  of  the  ptcceilta^  artiot  an>l  aided  him 
in  woteof  hu  be«l  Plate*,  (urticularlj  m Uuuaca^w.  Some  diM^rre* 
mi-nt  orruioned  lM*r  to  *a'[iora1«  fmen  him  aod  conw  to  yin^Uud  ut 
1786,  where  the  eaectited  vim«  l*ta1<%  w hich  in  I'ltu  style  have  nut 
l>eeR  iurp.iRWHl.  lliey  are  sjeritedly  rtchevkand  finielwd  in  aqu«. 
tmta  With  ileficate  ami  tncturreu'ie  effect.  Her  husband  had 
atiulied  Paia1tu|f  at  Wiaice  undtT<jiu*e}>pe  N*Oi*wfi.  ami  KopraviD|( 
under  IVo^er.  (Art  50.)  He  rebidid  chivBy  at  Nuntubur]^, 
whi-rv  lie  worked  in  vatuMis  »lyle«.  Hu  Print*  in  aquatia:a  ar« 
Bunirro'.*. 

J AVie//  w*«  a ptijnl  of  KUfalher  FVr«/>aiT»f/,  fnim  whrvm 

he  learnt  to  and  paiut  in  landacape.  Bulb  wrr*  emuwttt 

in  th*  ho#  they  adopted  ; Wt  William  w.*»  |tailici<Uriy  lian*y  in 
rrpTeaeniin^  the  peeuliar  *t)le  of  the  pnadp*!  Dutch  matter*,  alter 
whom  he  rurcuted  a Ttrtcty  of  Piale*.  He  al*o  einjravwi  lA 
the  crayeo  manner. 

§ Paiuiet  of  collie  awl  landtcape,  and  difctlnffui'hed  for  many 
clever  Koj^ravini^  in  thi*  atyJe,  partic»Jarly  for  ihrve  lafRe  cattle 
jiiece*  after  Henry  Rool,  Paul  Potler,  and  A.  Vaadetelde;  theft' 
d'atuvrt  in  thi*  way. 

II  Future  writer*  on  Kn|;U*h  Art  will  Harr  the  duty  of  recortlin^ 
llw  rise  and  advancement  of  water^cxilour  Paintinir  in  ihta  Couutcy, 
to  a degree  of  coeellencc  not  hitherto  contidvred  aiuinahlo,  until 
the  talent  and  perteecrance  of  a mimermi*  School  among  the  con. 
tnn]M>rari««  or  frUow.«tudeDt«  of  Tk*fm»t  (etrtiH,  called  it  torth.  No 
true  lover  of  the  Art*  in  Kn>*land  hut  mukt  bo  famdiar  with  lha 
name*  and  merit*  of  the  **  S^iety  of  Painter*  in  M'aicr  Colour*.” 
We  (lurpooely  aliftoin  frum  remarks  on  linug  geniiw,  tnit  mu*t 
obeerve  of  Girtia  iHal  he  was  onf  of  the  earlie*t  and  mo»t  lucce**. 
fill  improver*  of  tlie  Art  io  queation.  Fur  thi*  )itir|)i>Mr  he  funoJ 
no  nrccksily  for  foreign  travel,  but  ctudied  nature,  Kugiish  nature, 
at  home.  Like  Hembrondt,  Ciiyn.  Ruyvdoc],  Hobbiina,  Paul 
Putter,  and  other  great  coluurintM  of  trie  Flemivh  acMl  Dutch  Schoo'f, 
he  found  nlmmlaot  exerciae  fur  a powerful  mmd,  in  •cetics  which 
pa**  unhet'dvd  before  tbe  v.*caQt  eye*  of  ordiitery  torn.  He  vesiied 
]*arii  fur  hi*  Iteallh  in  lhl)2,  aod  made  akvtchea  of  certaia  street* 
and  public  htnldiiig*  of  tbe  French  Capital,  which,  at  id*  return  to 
London,  he  etched  and  engraved  iit  arpuilinta.  Hi*  death,  how* 
ever,  that  some  year,  removed  a valuable  omtributot  to  thi*  depart* 
merit  of  Eograving,  and  deprived  water-odour  P^tiag  of  one  of 
hi  ahlnl  fouiMler*. 

Among  other  Engtich  artid*,  di«tingui*hril  in  aqualinto,  we 
might  mention  Jbaief  Hrelhtrlon,  who  flourished  frum  1770  to 
1790,  and  whoae  um  CAoi^er,  an  early  victim  to  corseitmiitiun,  exe> 
ented  acveral  Plate*  of  great  mcriit  and  maay  charming  rl«*ign*. 
About  K.  n.  1790  likewise  fluurislied  J.  ttttdg,  wIkwc  iaodteapei  and 
view*  in  tliia  style  of  Exigryving  are  highly  civditable. 


N'otc  (KK.)  at  the  cm!  (if  EncaATiNo.)  Ititicharac-  Litho* 
(criM'd  by  a ttrciiicd  superiority  over  the  iast-mentioned 
process,  in  one  remarkable  particular,  namely,  in  bein^ 
capable  of  4vpresenlin^  those  shadows  of  a rlrawing^ 
which  vanish  imperceptibly  into  lighter  and  thinner  linlt, 
or  which  gradually  diauppear  in  the  lighta:  an  effect  not 
producible  by  any  other  method  of  iuiitating  washes  in 
water>cotoum.  The  discovery  was  made  in  17G2,  by 
Pierre  Pranpoit  CAflt»7>rrT/i>r,  an  Engraver  at  Pan*,  boro 
at  Riots  in  1730.  It  remained  fora  long  time  ihctole 
property  of  French  arliaU.  few  of  whom  luive  been  in- 
duced to  communicate  their  modes  of  working.  Among 
the  most  remarkable  are  Franyou  JaninH,  born  at 
Paris,  it)  1752,  and  bis  pupil  Cfutrle*  Melchior  Deoconr/ta, 
a native  likewise  of  Paris,  in  1753.  Charle*  BrnoaccA. 
who  was  bum  in  London,  but  resided  chiefly  at  Paris, 
and  whose  profession  as  a Painter  qualified  him  pe» 
culiarly  fur  executing  Prinls  of  this  kind,  has  produced 
several  highly  skilful  specimens. 

Lithoorafht. 

(63.)  Having  enumerated  and  remarked  upon  (he  Litbogra* 
varioti.s  kinds  ut  Prints  from  wood  and  from  metal,  we 
now  come,  in  conclusiun,  to  (he  third  material  which 
modern  Art  has  called  into  similar  use ; and  prncee<l, 
as  was  proposed.  (Art.  12.)  to  give  some  account  of  ini- 
preakions  from  stone. 

Aloi*  Senefelder f whose  name  will  long  be  conspi*  SeoefeUler. 
enoitsly  memorable  in  the  annals  of  modem  discovery, 


* Wter  ScnefelJer,  the  father  of  the  inveatur.  wa*  ao  actor  at  tha 
Theatre  Royal  in  the  city  uf  Munich,  and  inlemliiig  tu  bring  up 
AtAt  to  (htt  |Wofe«vioa  ofth*  I.aw,  ( laced  bim  at  the  Huivertity  m 
Iitg»1»<a>lt.  Tha  dramaiic  uicliiiatiom,  howaver,  of  young  Stw 
feider  diijilaynl  ttnalf  in  prirale  thcalricali  \ and  a little  t^wnexly 
entitled  Die  .)M./cAefi4^aarr,  which  he  computed  in  1789,  gainml 
him  some  applause  aod  poifit.  Thi*  sucee**.  and  the  death  of  bit 
faUirr,  w>.icb  stnutennl  hi*  circuTOtfance*,  det«nmn«d  him  Io  q>jit 
tli«  Ciuvmiity  and  attach  himBeifto  theThraIrr*.  In  thi*  preca. 
rioua  t«o«uil  he  jui**ed  two  years,  lit*  svcuitd  publication  of  a 
Piny  bring  t>«  l.ite  (uc  ib*  Meter  book  fair  at  Leipsig,  (vudureil 
but  bandy  •efficient  tu  {«y  fur  the  printing,  during  which  h«  had 
jwiiSeil  much  li  im  at  like  prialiitg-oflfice  io  anxious  eiMl«avin>r«  to 
acceUrtUe  the  W>  ik.  His  active  mind  was  here  first  directed  to 
the  biisiueis  of  the  {'n  winan.  **  I thuught  it  soro*}-/'  W ubarrves 
in  hi*  Work  on  Lithogra(>liy,  * that  1 wished  lur  mithiag  mora 
than  to  (Histtvs*  a emult  priiiting-pfets,  and  thus  to  be  the  cum 
puwr,  printer,  and  pubiinher  of  my  own  pcoductioni.”  After  a 
variety  tX|wrimenta,  during  whidi  ho  wot  oUiged  tu  try  meihuda 
which  ho  firtuul  Iras  expenrire  and  more  manageable,  he  rm- 
jdnyed,  among  otWr  raaterialt,  (dock*  or  alaba  of  Kelheim  stone, 
and  on  these  endeavoured  to  Hch  his  cempotiiioo,  but  with  very 
imperfect  sncceM.  **  1 had  ji«t  soeceeded,  say*  he.  **  in  n>y  litlto 
lalKitamry  in  piliihing  a oluoc  plate,  which  1 had  intended  to 
rover  with  etching  gruund,  in  onlev  to  continue  my  exmi'k's  in 
writing  hackwanlo,  when  my  mother  enterr<I  tlei  room,  and  di'kircd 
me  to  write  her  bill  for  the  washf^wo^lAn,  who  was  waiting  fuc  tho 
linen.  1 hajipened  nut  to  have  even  tbe  ■oulhtt  slip  of  paper  at  hand, 
os  my  lillle  stock  of  jiaperhwl  liemeatirely  exhausted  by  taking  proof 
iiDpretHiooi  from  tbe  stones;  ikw  wo*  there  even  a drop  of  ink  in  the 
inkstand.  A*  the  matter  would  not  admit  nf  de'-ay.  and  we  bod 
nobody  in  the  house  to  send  fur  a lupidr  of  the  deArirnt  matrrial*, 
1 nwuived  Io  write  tbe  bat  with  my  ink  prepared  with  wa*.  wap, 
and  lamp-black,  oa  the  stone  which  1 hiul  just  pidishrd.  ami  from 
which  I could  ropy  it  at  leisure.  Surm  tioae  after  this  1 was  going 
tu  wipe  this  writing  frvm  the  atune,  wht-n  the  idea  all  at  onco 
Struck  me  to  try*  what  would  Iw  the  effect  of  such  a writing  with 
my  ptc|-ared  ink.  if  1 were  to  bite  in  tb*  atone  with  aqiiafurtis; 
and  wheiber,  pechaco,  it  might  rail  be  possible  to  app'y  printing 
ink  to  it  in  the  same  way  is  to  Wood  Engravings,  and  to  take  im- 
preoaions  from  it." 

The  result  of  this  incident  was  the  diacovery  of  the  Art  nf  Print- 
ing from  ftoiw.  Unable,  bowever.  from  the  want  of  peenniary 
mruis,  to  pTowrute  his  inveaiKm,  Senefelder  touk  ihe  n-S'dution  of 
ealiatiog  luonelf  iq  tbe  amice  of  th*  Eleclor  (afterwards  King)  of 
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Ea^Tia[(.  was  the  in^eniou.s  oria:!nator  of  litts  new  opening;  for  the 
exercise  of  grnpinc  tulenl.  The  companilive  cheapne.<i9 
of  the  matermis  used,  the  rapidity  of  Lithographic  exe- 

Bavacia,  u a privtfa  foKlier  ia  (he  ailUWry,  for  which  he  was  to 
rervivtf  a bounty  of  two  hundml  florins.  \Viih  thU  small  sum  hie 
e)it*'r}'nsini;  S{uht  letl  him  to  ima^'iuc  that  ho  w*>uM  ulnma'cly 
briiiif  hu  MW  Art  into  practice,  and  secure  himwif  an  hoaourabte 
com{>rteitcy  aaii  rr^nitat’oa.  Not  brinf^  a Miivc,  bowercr,  of  Ba> 
varia,  h«  was  duapfoiutvd  >a  this  object,  and  was  still  suifcrin}{ 
irnm  the  dUappKinlntt'iit,  when  he  met  with  a masiciao  of  the  Kirc> 
tor's  band,  a (umwr  aeejusintaner,  named  Oleissncr,  abuut  to  puh> 
Inli  some  ma*ic.  Srnrfvidrr  induced  hire  to  produce  it  ac- 
c.irdini*  to  ihanrw  method.  Jn  less  than  a fortnight  the  eore)Kisiafr, 
wn^tiitg  cm  stooe,  and  pnateng  of  twelve  Songs  was  accore^iahed, 
and  one  hundred  and  twenty  n>p>rs  taken  at  the  eapeose  of  nlKHit 
thirty  floHiis.  The  entire  imiirrssinn  in  a short  time  sold  fur  one 
bumlred  florins;  thus  loTing  a proflt  of  ralber  rrwre  than  two 
hundred  |>er  ceot.  As  a further  rneourawereent,  a copy  of  the 
Work  wan  lu>d  before  the  Klector  Cliarles  Theodore  l>r  Count  Tor* 
ring,  and  (slrissoer  recrired  a present  of  oi»e  huiulreu  flnrios,  with 
the  prmn'.seDf  an  rxclusire  pririlege  fur  this  method  of  priuting. 
This  privilege,  in  t7d9,  wan  at  length  granted  to  Saoefcldrt  for 
fifiwn  yviirv,  who  now  employed  his  two  brothers,  Theobald  and 
Geurge,  and  two  appreritice*,  and  no  longer  made  a secret  of  the 
prucL-^s.  In  IflOO,  a c>rcrimsianlial  deKti;i(ioo  of  it  was  lodged  at 
the  Patent  uffice  in  Loodun,  bimI  in  1803  with  the  Guvemment  of 
Lower  Austria.  M.  Antoine  Andr^,  an  estraslve  music-asller,  was 
•memg  the  foreigners  who  risited  i^nefeUler's  estabUshroent,  and 
a )>artncri>hip  vaa  begun  between  them,  in  eonte<iucoca  of  which 
Seciefelder  vutted  this  Country  atiout  lH(h2  with  M.  I*hilip  Aodrd, 
brolher  of  lha  preceding;  but  the  result  was  not  anawcrabla  to  «x- 
peclatron.  Dunng  a nrsidence,  howover,  of  sereti  mcnihs  in  Lon. 
don,  SarM’lalder  set  himself  to  acquire  a fundamenlal  koowlnlge  of 
Chemistry,  in  addition  to  that  of  sereral  contrivaucet  which  h« 
found  suiMLHpieQily  vahuibl«  towards  tba  impeoTcmoiit  of  his  dis* 
Corery.  Some  atlrrej^s  io  London  at  printing  a few  pro>and*i»k 
akelcrMW  drawn  on  the  stone  by  West,  f'lHeli,  Stodhart,  and  other 
Academicians,  were  publiihsil : but  no  further  progress  waa  made, 
except  io  the  aptibcstion  of  llte  Art  to  military  uses  by  th«  late 
Colonel  Brown,  then  Quirter-raasttr  Oenrml,  authorhiiig  the  p«ir* 
chsao  of  Iho  srrrvt  for  TlOO  from  VolwriUer  and  Krrgrnradcr, 
two  Germans,  who  had  been  equally  UDSiicceMful  with  Awlrf  in 
their  cndearoiin  to  introdoee  Lithography  among  the  Aria  in 
England.  By  the  aewstanee  of  a prwsscnan,  whom  these  peraone 
had  vmployoi),  a Lithographic  preta  waa  establiahed  at  the  Horse 
Gtianls ; ao*l  the  flrwt  imp  fw  shsesh  «f  Bootn'  Bay)  waa  produced 
in  the  toginniog  of  the  par  IHCS.  Since  llut  imfed  M<Snf|sap|sy 
haa  rapiilly  S]>re«d  io  tliis  Country,  not  only  for  the  official  por* 
poMs,  as  well  nautical  as  military,  just  mentioned,  but  for  (hose 
also  of  the  Fine  Arts ; and  the  oUabltshmetit  of  Hullroandel  ia 
London  has  maintained  a more  or  Icee  eiicersafii]  rivalry  with  lliat 
of  Kaglemann  and  C^iiudet  at  Parts,  into  which  latter  city  it  had 
been  iiilroduced  by  M-  Andri  ia  1807,  from  whom  the  secret  was 
purchased  by  several  artists.  We  refer  onr  readers  to  M.  Eugle* 
maim’s  .Hasee/  de  Dfmim/emr  /.i/AnprepAiyHe  (8vo.  Paris,  1824,) 
for  many  able  s{wctmeas,  together  with  a very  interesting  exposf  of 
the  Art ; iind  we  only  vrntitre  to  observe,  that  if  the  French  Litbo* 
graplirts  have  sometimes  exceeded  us  in  prints  of  this  kind,  our 
failure  ia  attribulalde  to  a very  tu|icrior  command  of  the  pen  or 
crayon  among  the  generality  of  French  draughtsmen. 

Hut  to  return  to  Senefelder.  After  endeavouring,  with  Iht  as* 
tidance  of  his  al<ovo*aamvd  brothers,  la  cetabUsh  hlmBcir  at  Offeo* 
bach,  where,  in  cunjunetion  with  Andre,  be  had  availed  himself  of 
the  Klectural  patent,  he  found  himself  si  his  retum  from  Lon* 
lion  D««eoiitat^  to  brvak  up  his  partnership  with  Andrf,  sod 
he  removed  with  his  hruttiers  from  Otfcnbaeh  to  Vienna,  in  hops  of 
better  furlune.  At  Vienna,  in  1S03,  ho  succeeded  in  oldaining  a 
similar  patent  throughout  the  inyseisl  States ; but  at  Vienna,  aVto, 
his  expected  resources  failed  him,  and  to  clear  himself  frwn  debts 
he  s«dd  his  patent,  in  1806,  to  M,  Stein.  Having  thus  honourably 
sattsAed  hia  cnfdiloew,  ho  returned  to  Munich,  where,  in  1809,  ho 
rreeivod  to  his  own  great  satiifactiun,  as  well  m that,  wt  think,  of  our 
reatlers,  the  app>milment  of  Liibographer  to  the  Royal  Comraissioa 
of  Customa  Thus  remored,  says  HI.  Bartseh,  from  scenes  of  con* 
tinned  failures  and  croBMrs  to  a coDdilion  of  comparative  peoeperity, 
he  has  employed  his  leisure  to  make  frvah  impruvemenls  in  his 
Art,  and  to  publtsh  a complete  maoual  of  lithography,  in  which 
(most  disinterektsdiy,  and,  in  a meveanlile  >en«e,  to  his  own  d sad* 
Tsntsge)  lie  has  impsrtod  every  particular  relating  to  the  develop** 
nwnt  practice  of  hit  inTration. 


cudon,  the  facllily  with  which  th«  hand  of  any  good  Lilho- 
draiightsman,  accustomed  to  the  proper  use  of  a pen  or 
crayon,  may  trnnnniit  his  effiuls  to  the  presii,  ami  oblain 
a faithful  and  identical  dviineation,  tugether  with  the 
almost  ineshaustibie  number  of  impretbiioiis,  rentier  Uiis 
form  of  Engraving  worthy  of  even  greater  and  more 
general  cuUivalion  than  has  hitherto  been  l>e«lowed 
uj>on  it.  (See  Note  (LL-)  at  the  end  of  ENonAvtNo.) 

It  would  be  absurd  to  say  that  P^ngravingsof  the  Liiho* 
graphic  School  are  ever  likely  (a  supersede  those  upcm 
wood  or  metal.  Each  of  these  three  departments  in  the 
Art  has  its  peculiar  charms,  perfeciimis,  and  advantages. 

As  well  might  it  be  maintained  that  the  several  walks 
of  Poetry  interfere  with  or  supplant  each  other ; that  the 
sonnet,  lor  example,  or  the  elegy,  or  the  ode,  or  the 
wood'notes  wild  of  Shakspeare,  or  the  fusciiuitions  of 
Byron,  are  calculated,  with  readers  of  taste  and  jutig* 
ntenl,  to  displace  the  grand  and  regidarly  sustained 
epic  of  Milton,  and  his  great  models  in  ancient  song. 

Lithc^rapher  of  talent,  in  like  manner,  cluiins  our 
admiration,  without  in  any  degree  diminishing  our  at* 
lachiucDt  to  Tostermann,  Pontius,  Durer,  Nanteui), 

Masson,  Audran,  Woollel,  or  Strange. 

We  have  here  again  to  observe,  as  we  did  in  allusion 
to  Painting  in  water*colours,  (see  last  Note  to  Art.  G6.) 
that  since  Lithography  ia  one  of  the  '*  marv'els'*  of  our 
own  times,  and  since  those  Lithographers  who  have 
raised  it  to  eminence  among  the  Fine  Arts  are  our 
own  living  contemporaries,  we  forbear  comment  on 
their  productions,  and  must  leave  to  future  Encylops* 
dista  and  biographers  the  duty  of  recording  the  ingeni* 
ous  and  meritorious  labours  of  a large  class  in  this 
modern  department  of  Engraving.  In  accordance,  too, 
with  that  brevity  to  which  our  limits  constrsun  us,  wo 
can  make  only  a few  remarks  on  the  rapid  progress  of 
the  Art.  and  stale  the  several  purposes  to  which  Litho* 
graphy  has  been  applied. 

1.  Imitation  of  chalk  drawings.* 

2.  Imitation  of  drawing  with  a brush  or  Inir  pencil. 

S.  Imitation  of  wood*cuts. 

4.  fmltasioQ  of  prints  in  ciiiaroscuro,  for  which  several 
stone  plates  are  em[doyed. 

5.  Imitation  of  prints  in  mezzotinlo.  ap 

6.  Impressions  in  gold  or  silver.  ufTitho 

7.  Transfer  of  wood  or  metal  Engravings  and  oflct*  grspby. 
tcr-press  to  the  stone  for  Lithographic  impression. 

8.  Transfer  of  manuscript  or  aufograpAy. 

9.  Methods  of  iruimiaiion,  where  the  stone  is  cut  of 
engraved. 

lU.  Method  by  the  use  of  a point  or  needle,  os  In 
etching.  * 

11.  Method  resembling  aqualinta.  (Art.  66.) 

The  ingenuity  and  perseverance  of  Senefelder  are 
snfficienlly  manifest  from  the  number  and  variety  of 
these  several  applications  of  his  discovery,  all  of  then) 
originating  with  himself  With  the  modesty  of  true 
genius  he  makes  no  boast  of  having  perfected  his  Art, 
but  in  his  book  on  the  subject  describes  it  as  in  an  in* 
fant  state,  capable  of  being  matured  both  in  utility  and 
beauty  by  the  fmtering  industry  of  future  hands.  Sene* 

(elder  being  much  better  versed  in  cAanical  than  in  ptefo* 
riai  affinities,  his  labours  refer  to  (he  sort  of  materials  to  be 
used  rather  than  to  the  niceties  and  delicacies  of  graphic 
execution. 

* For  sorer  seciHint  of  the  penillaritiri  in  this  sad  the  foUewtog 
pTvcrascs,  tes  Nule  (MM.)  at  the  end  of  Evuravixo. 
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RuRtmTiaj.  The  principil  obsUcTes  to  the  Art  at 

iti  commeiK.'emciit  hn\e  been,  1.  The  opposilion  of  pro* 
feAKional  per8*>n*  jealouji  of  Its  advancement.  2.  The 
di<^appoinlinen(  of  practilionem  who,  frotn  ineiperieiice, 
have  failed  in  their  first  attempts.  3.  Tlic  numerous 
ProKTttt  ©r  taken  by  incompetent  printers,  which  hate 

the  An,  t)ecn  re^nirded  by  the  Public  as  specimens  of  the  Art. 

Botwiilir-  All  of  these  obstacles  arc  surmountable  by  skill 

perseverance,  and  disappear  in  proportion  as  the 
number  of  Lilljosraphic  esiablishments  have  increased 
menceiDeot.  throughout  Euroj)e.  in  iSU9  there  were  six  Lithogra- 
phic printing-houses  at  Munich  besides  Senefelder’s, 
• notwiihttanding  his  patent  from  the  King  of  Bavaria. 
M.  von  Aretin  and  M.  von  Mannlich,  Director  of  the 
Oailery  at  Munich,  together  with  Professor  MiUerer,  of 
that  city,  have  been  early  instrumental  in  leadirtg  the 
new  discovery  nearer  to  the  preducts  of  Science.  Pro- 
fessor Milterer,  in  particular,  has  been  diolinguished  for 
introducing  a method  of  giving  adtliliOMal  firmness  to 
the  Lithographic  crayon,  and  by  his  invention  of  an  im- 
proved Press,  which  Senefelder  pronounces  to  supply 
every  thing  that  can  be  desired  in  regard  to  power, 
dcspa!ch,  and  ctmveiiience.  In  IS07  M.  Delarme.  of 
Munich,  had  fomiderl  Lithographic  Presses  at  Roinr, 
Venice,  and  Milan  ; and  )ll.  Andrd  introduced  the  Art 
at  Paris;  but  it  seems  not  to  have  obluinod  popular 
notice  ill  France  till  after  the  more  recent  exertions  of 


the  Count  Lasteyrie  and  M.  Englemann  in  1814,  at  Utho- 
which  time  it  was  adopted  in  this  Country  for  despatch 
of  business  in  most  of  our  Government  olfices.  From 
tlie  Institution  under  Englemann  atMulhausen,  also,  in 
1814,  called  la  SoeiHe  LUhograpMqtte  de  Mmlhou»e, 
Lithographic  Printers  were  supplied  for  Uie  Royal 
establishment  at  Madrid,  for  that  of  Messrs.  Coniuane 
and  Mottc  at  Paris,  and  for  (hat  of  Hullmanriel  in  Lon- 
don. The  cityof  Lyons  alsoobtained  its  Lthngruphers 
from  (he  same  Sclujol.  In  Vienna,  observes  M.  Rartsch, 
Senefelder's  patent  (obtained  from  iheEmperorin  1803) 
was  purchased  by  M.  Stein.  **  A large  Press  in  Berlin 
was  established  by  Major  von  Reiche.  Another  has 
existed  in  Petersburg  for  many  years,  bulls  now  parti* 
cularly  cultivated  by  M.  von  Schilling.  The  Art  has 
readied  even  Philadelphia;  and,  what  is  yet  more  remark- 
able. has  travelled  to  Astrakan,  where  it  has  met  with 
a favourable  reception  *** 


* Lithography  waa  iotroducml  into  Studtganl  by  SStro4Ai^rr,  atsbt- 
aat  of  Charle*  SanerfMer,  lrru1l>cr  to  thi>  iiivmtor.  Ue  txrcainir  ae- 
atMintail  with  M.  CoKs,aDi]  through  him  with  M.  Itipp,  author  of  • 
Work  rnbttcil  TV  Srtn$  itf  ia  which  llw  iiitp,irt4nca 

of  the  Art  In  (he  Public  wna  firU  fairly  c«titnate<l.  Sine*  ib03  tlve 
Chemical  Prinlto,r*pre*>  of  M- Sicin,  and  aaace  18)6  that  of  >L 
OrraU,  hat*  bcni  caiablithed  at  V'tonna  j IhiI  are  Mirpaeacd,  in  Ilia 
opiston  of  M.  Bailsch,  by  that  of  tha  GcarraJ  Quartt-T'Kaatec 
Staff,  ooder  tbs  direclioa  of  tha  Chevalier  Joaeph  voo  Kohl. 
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S.  fkr  Ouiseppa,  rra.^  Giuaepps. 

5M.  /br  Raffacllu  rr»d  K«ffa«fla. 

36,  /hr  Gatae^iw,  read  Giuaeppc. 

9 BWm  the  buitoa,  tm^rrf  dan*  i0er  |k 
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Mo4«  (A.) 

Wh»a,  ra  tliia  Bnaner,  tbc  Aerie*  of  th«  n>ed«1  or  coin  fcreo 
givon  lo  tbe  malnx,  the  ertiel  |troc««de  to  engrere  the  Wtlen  of  the 
n«l,  ftc  by  meoBi  of  ecaell  iteel  punchce  nn  ihup  aod  well  teia. 
pered.  HaftaBhee,bytbeMm*  nieaDa,thenMHildin«  of  tbe  border,  tbe 
vngniiled  ring.  Ac.  The  roetrix  for  coins  being  siulluwer  iKen  thel 
for  tnedels,  is  sometimes  meOe,  bhe  tbe  mox  of  • seel,  (Art  2,} 
without  p«  inching,  except  for  the  letters;  Come  here,  coosequebtlyi 
Iww  relwvo  then  nedel^  end  couaters  leas  than  eilhK. 

Tbe  expeesMoQ  metrix,  or  womb,  is  salSciently  indieetire  of  the 
oltinufe  process  of  coimng,  by  whi^  tbe  p/<mfkrt,  or  eircuUi  plat*} 
of  peeciouB  aaetal  is  roeeircd  witiun  a steel  ring  or  collar  of  a cor* 
tv«l>ondieg  diameter,  and  becuonc*  forcibly  stamped  and  moulded 
into  its  intended  fora  by  presstu*  eo  eb  tidrs  agalul  tbe  steel  in* 
taglio.  (See  Numismatics,  p.  619.)  By  the  fiaregoing stelement 
it  IS  by  no  means  pretended  that  tbe  first  artificers  would  not  be  far 
infertor  in  point  of  mecbanieal  accuracy  and  facilities  (tbmigh  not 
dtsstmilar  in  tbc  general  lesnU  of  their  ptocces)  to  tboee  of  future 
Ages. 

Alberti's  definition  of  (soe  DictUmmaire  Ae/ww* 

Fnrnjnir.)  which  eppears  to  correepond  with  ours,  (see  AfiaccA 
imnf9ta  Afriee,  for  tbe  words  Kwtail,  IirrAOUo.)  seems  at  sari* 
ance  nith  hit  other  terms  ia/a^fie/Dre,  aed  tmtag/iare,  in  reference 
to  die  graphic  Art ; ergnifying  by  imtmgttalort  not  only  an  Kagraree 
«m  errmT,  out  also  fur/  prt/enore  rAc  imtngH*  in  trgno  duff  mi 
fer  ifTomper/i,  eooaeqneatly  signifying  an  Engrmrer,  also,  of 
miafd  w*orA,  01  ceairt  t while  imioflinrt,  the  Trrh,  be  dennre 
fkrwtart  cAccAcjsae  ia  h^rno,  • meme,  e «//re  wuUtria  c*t  taa/h 
dffti  ecwrpcM,  be.  Tt  b to  be  lamented  that  artists  are  seldom 
lingusMs,  and  that  with  reepret  to  a distioctioa,  like  this  befure  us, 
so  palpable  and  so  decided  between  two  methods  of  working  dia* 
metricallr  opposed  to  each  other,  no  absotutrly  peecne  terms  are  to 
he  found.  If  we  could  muster  up  the  same  courage  for  coining 
Kngliah  words  as  our  brethren  literate  and  illiterate  of  America, 
here  would  be  a fine  opportunity.  We  will  only  venture,  boverer, 
to  suggmt  the  general  use  of  a Sbakspearian  tern,  (see  Af/sce//a« 
aenwr  Arinen  lor  the  verb  Cats,)  and  would  recommend  Ku* 
leaving  tn  ereux  to  be  called  cartd  worA  ; Engraviiig  iu  relievo 
raitfd  trerA, 

To  t he  reader  who  has  opportimUy,  and  is  curioos  lo  see  the  m<v 
dem  advaiicsment  of  the  Art  of  coining  by  means  of  machinery,  w* 
recommend  a vnit  to  the  Royal  Mint  of  Louden.  For  some  aecoual 
of  English  r^Trm^  — r it*ii  hhu  la  aiij  rsiiy  on  Numisisatics.  p- 

64.1.644.  Mr.  DatmI  Maephmon,  in  nis  aTHeWm%;-sSw^Mmidk.^ 

Cmmmtiv,  Tol.  i.  p 366,  enuineratri  various  towns(to  tbe  oumhvr  of 
mure  than  cleren)  in  Engtand  to  which  the  privih^  of  coining  was 
restricted  by  Kmg  Athelstane.  Be  remarks  that  at  that  time 
(alxmt  a O-  930)  artificers  would  of  course  be  fuuxul  in  each  Iowa 
capable  of  working  in  lilTpr  and  engraving  the  diet.  ^ We  find,'* 
uys  Iht*  author,  *'  even  in  the  morvi  remerts  Kingdom  of  Scutland  at 
tins  lime  a care  for  euntaioiog  the  Gospel  at  ht.  Andrew'a  It  was 
covered  with  sther,  moat  prol«Uy  \y  a native  artificer,  and  had  two 
Latin  Ttrres  ioacribed  upon  it  by  a ^tlr^  Engraver.” 

Canute  inrreaaed  the  nudiber  of  coming  |>Ucei  to  thirty -sertn. 
In  A.  o.  1207,  during  the  reign  of  John,  Mr.  llacpherson  caume* 
rates  sixteen  cities  ami  towns  for  this  purpose,  but  ■ubjotoi  in  a 
note,  that  so  many  mints  were  establithen  iu  many  other  placwe 
that  a complete  list  would  (lerhapa  be  impuesible.  The  xutce, 
Sasonp.  or  Angles,  tur]>as«ed  all  tbe  other  Northern  oailooa  in  the 
Art  of  Cointog}  an  important  point  in  the  progress  of  civiUaatioD 
to  which  the  Mandinaviaus  hail  not  attaiosiJ  in  the  Xth  Cestury. 
In  the  reign  of  our  1st  Richard,  and  of  John,  tha  Oermaas  war* 
dtrtinguiaM  foe  this  Arl  Those  Manareht,  with  the  design  of 
improving  the  coioage  of  England,  sent  for  artificem  from  IIm  Kaet* 
Country,  or  Germany,  called  Easterlioga,  and  heoce  the  w*U-kaewB 
term  tter/ing,  applied  to  English  money  ever  afrer.  The  coinage 
till  Edward  III.  was  chiefly  of  silver,  la  that  reign,  (Jan.  22. 
1344,)  money  of  three  sixes  was  ocdcred  W the  K^ng  and  Partia* 
menl  to  be  coined  of  cold.  JmnUi  «J  CeauMcrec.  toL  i n.  263. 
B07. 374. 530.  * i~ 

NoU  (B.) 

A deartvptiea  may  be  peeper  here  of  tbe  lashnment  Itself.  It  is 
•f  steel,  nuH*  or  lees  tempered  according  to  the  mafrriiU  to  be  eo. 
grared  by  it  For  Engraving  on  strel,  for  example,  lbs  burin 
***■1  be  of  eefW  metal  than  for  working  on  coj'per  j because  if 

831 


too  hard,  the  point  will  snap  and  break  off  conlinually.  The  ItaliaQ  P’' 

name  or  6Wmm,  for  the  graving  tool,  mojr,  as  a •Imunu* 

tire,  be  posnWy  derived  from  the  Teulonic  Arjrcf,  Av»V;  Brig,  hfi  } * 

A.Q.Atil,  which  Skiooer  translates  Mrarir  mlrsta  ; ikmoting  the 

well-known  instrument  of  the  woodman,  called  a Ai/f  hook.  'To  the 

beak  of  a lung-6i//ed  bird  the  6o/<ne  certaioly  bean  remarkabls  re* 

semblance  ; as  does  ite  wooden  handle  to  (he  shape  uf  the  turd's 

head.  Abe  the  aucMot  W/«,  Min,  or  teal,  which  would  doubtless 

exhibit  the  work  of  tbs  to/w*,  or  graver,  nvsy  have  the  same  com* 

mon  Teutonic  origin.  (Evelyn,  Semipturn^  p.  32.)  Likewise  hift, 

or  W/rt,  for  a small  engravvd  taldet  or  nuts,  Jf<*<WlsNre»e 

iliTUAM,  M ilsc.)  That  the  French  name  Am-in  for  tiie  graving  • 

tOul,  as  well  as  the  fijiaatth  aiwl  lAirtuguese  hnrU  or  Anrd,  hare  this 

same  etymologtcal  source  with  the  Italian  hnttm  or  Mtn»,  will  be  ad* 

mitted,  nnm  frequent  substitiftion  ofr  for4(/'.  Hktnner,  Pm/egn> 

menn,  im  Ue.)  The  burin  may  be  eenssderod  as  a kind  of  chisei, 

having  its  handle  ronoded.  *0  as  to  lie  eanveuiently  in  the  hollow 

of  ihe  hand.  Its  other  extremity,  or  blade  for  cutting  lines  in  ihw 

metal,  is  a small  quadrangular  sted  bar,  from  three  lo  five  iucbea 

long,  of  which  a transveree  section  would  aomrtiuies  be  square,  but 

would  commonly  have  the  shape  of  a lotcoge,  with  two  voual  and 

two  ummial  anglsn  One  end  of  Ibis  bar  is  firmly  fiseil  in  the 

handle,  toe  other  end  is  sloped  to  a point  st  one  of  its  rdgre,  and 

the  angle  both  ef  the  slope  and  of  the  edge  made  more  or  less  acute 

in  proportuin  to  Ihe  depth  or  to  tbe  bre^h  required  for  the  line* 

on  the  mrtal.  The  inst/urocot  ie  held  as  shown  in  plate  i..  while 

its  pomt  with  its  slope  upwards  is  inserted  into  the  copper,  sUver,  or 

other  surfacr,  and  forced  forward  in  a direction  nesriy  parallel  to 

the  pUlc.  During  its  passaoe  akmg  the  metal,  the  l>onn  cuts  out  a 

(bin,  tbread-liks  portion  of  im  engraved  subsSaoc*,  which,  like  Ihn 

ahaviog  before  a carpeoSci’s  |>Une,  curls  np  lierure  the  edge  of  tbe 

tool.  l*he  thread  of  mrtal  varies  more  or  Ires  in  lluckores  sccord* 

ing  to  Ihe  breadth  aod  depth  sf  tbe  line  or  farrow  ploughed  by  the 

grarcT,  and  there  will  atwaj-s  be  left  oo  the  side  thn  fnrnrw  n 

certain  portion  of  tbe  metal  wtvidi  has  been  (orctd  up,  and  remains 

in  a rough  stale  alnve  the  surface.  This  is  called  liie  Mr,  and  imisl 

be  smoothed  otfi'l^  means  of  another  steel  inrtniineat,  termed  tbs 

screper,  (*ee  plate  i.,)  in  a prtsm-like  form,  having  three  sharp 

edges.  The  scraper  b also  uwful  for  erasure  of  rrrvre.  Afirr  Ihs 

eth'Ctuai  applicBlHMi  of  it  the  enuosous  lines  eoHrelr  dtsapprer,  but 

an  rKCSTAtioi),  snmelimre  coiuideraUe,  will  hare  taken  place  in  thn 

•cra|"d  part  ; which  must  again  Iw  tcUured  to  a level  with  the  sur> 

toAiadiMgMicCsce,  aad  beatru  out  by  the  strokes  of  astnsil  hammer 

on  the  back  uf  the  {date.  It  is  evident,  whh  reference  to  the  futnrs 

print  on  ]«pcr,  that  the  omre  deeply  the  liars  are  rograved  oo  th* 

msUt,  sire  must  be  tbe  quantity  of  cotonr  rvquiind  to  fill 

them,  and  couaiquently.  the  rWfrcr  will  be  tbe  impressioa.  Th# 

Engraver,  tln-tefora,  vanes  the  form  of  bis  burin  nccordiog  to  hiS 

(aocy  aod  the  nature  of  his  wnrk.  If  deep,  narrow  lima  are  to  be  lha  Mm  and 

eugnved,  tbs  blade  used  is  piiq  ant  ion  ally  thianer,  scrordiog  to  (be  safle  afihe 

depth  required,  and  its  point  more  ilirrang,  according  to  the  finniean 

of  his  lines.  On  the  other  hand,  if  bru^,  shallow  linen  ire  to  be  Kinii  «f  work 

drawn,  the  hUde  used  is  of  pro{>ortiot>ale  tbKkneae  and  of  rectao*  to  be  esc- 

gular  aiqicarencr,  while  the  slope  at  its  noint  muat  terminate  lem 

acutely.  It  m asserted  by  Adam  Bartsen,  in  hia  6ni^  (o  Rngrav 

ing,  {AnJfUnng  tnr  /fnp/<r*«r«cAAm4lc,)  8vo.  Vivmna,  1821,  that 

plates  wrought  with  high  burins  (by  whiefa  ha  meena  such  as  ter* 

minale  in  an  ncute  slo^)  |woduce  spirited,  rich,  sad  splendid  im* 

prumoas ; whereas  thorn  works  on  which  only  obtns^aogled  blade* 

have  been  emp^ed,  com*  ent,  even  in  Ibo  proofs,  grey,  flat,  and 

tnanimata,  ” Tna  eamnoocat  burins,**  obaervna  intelligent 

artist  and  useful  wrilsr  on  Art,  **  are  n^her  quite  rectangular  nor 

ver}‘  rhomboidal,  but  are  what  En^avers  term  half-high,  i.c.  with 

an  angle  of  70^.  The  borin  during  the  operation  of  kbigraviBg 

requires  to  be  sharpened  frequently  oo  a floe  nhetstone,  used  with 

oil : for  if  its  point  nnd  edge  be  not  perfectly  sharp,  (be  operator 

can  orither  Moduce  adsna  nor  a fine  stroke,  nor  enter  Ihe  copper  tn 

a sufficient  depth.  SooctimM  this  iostrumirat  lakes  a curved  form, 

mth  the  concave  side  of  Ihe  curve  towards  the  plate.  This  sort  of  burin 

is  ussd  for  dotting.  Note  (GG.)  Other  wiss  the  curve  takes,  in  general, 

a quite  opporite  dirsetian,  nmnsly.witb  its  concave  ride  upwsu^ 

in  order  thri  the  instrument  may  pnsa  with  facility  along  the  cof^ 

per,  and  that  such  liosc  as  terroinale  insensihly  in  a fRiiot,  may  h* 

well  executed.  SoiMlMDee  its  lower  edge  (vtr.  that  employed  next 

the  metal)  is  rounded.  Sometimes  H la  chisel.HJie  end  squsteA* 

voLi.  p $— 7.  (See  piste  t.  for  sections  of  diflsrvnt  grams.) 

Our  Eoglisli  name  for  this  instrument  takes  hi  dcrivslkm,  bite 
the  G«rsaan  yrnfrcdnicA,  fiom  thn  Greek  >{dfw  t yet  it  is  rvmsf 
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NOTES  ON  ENGRAVING. 


NniM  on  alile  thAt  no  Greek  UAme  fut  it  U estaDt  timilarljr  derived.  Ill 
Ktiiri4vin(,  (jrvek  *(i(vr>alivei  are  yXrrra^v,  JtiymirtM-  It  may  here  bn 
' wurih  tibien  iBg  that  in  our  aiilhoriied  traaalaiMn  of  Scripture, 
Ihn  rxpceMMHi  ‘'graven  image  ” ahaiUd  frc<^ucQtly  bn  '*mulleo 
image." 

Note  (C.) 

The  .\ndentn  moat  have  koova  fUDjr  M well  aa  any  artiil  of  Ihn 
XIVth  or  XV' tb  Ceotitfy,  or  of  our  own  timra,  tbr  ditfereocebctwcno 
the  »eai  and  the  irapreniun : betveen  the  die  and  the  curn;  between 
a figure  or  device  ttmk  aud  hollowed  iuto  any  nulMlaocet  and  (he  mnin 
figure  or  liev ice  railed  and  in  relwr.  And  yti  the  Ancienta.  like 
their  lucceanrirt,  teem  to  have  used  their  terma  of  Art  at  random. 
Iiyll«tlnct>  The  aamn  word  (<n  the  Svptuagint  tranvlation  of  rv^) 

Util*  which  literally  meana  / ptivitaA  ap,  ia  ined  to  eaptena  the  actiun  of 

the  graver,  whether  emptoycu  fur  Cutting  rvalv  and  wgnvti,  (£re«f. 
savin.  9—1 1.)  or  fur  caning  image!  ar^  erorka  ia  relivf. 
iL  'i.  3 Kinft  xxi.  7.  IMA,  iU  Id.)  In  Kt^i.  iii.  9.  of  tlm  Sep* 
tuagiot  venoon.  the  verb  ifiatm,  I d/f,  ti  unrd  instead  of  >A»far, 

I plough,  and  the  subsianlirc  ■ ddek,  inslend  of  yXipmm,  « 

furmw,  to  exprem  the  omratious  of  the  graver.  Set  our  J/wee/- 
/earwr  Dtvtttam  fur  the  Htymulogy  of  Grats. 

Tlw  Anewata  allu  must  nave  known  that  en  impreminn  upon  any 
•uWance  ia  the  rrvereed  image  of  the  eeal,  die,  or  other  imtrument 
from  wtuch  the  impreaxion  hiu  been  taken,  and  not  only  reversed 
with  respect  to  the  direction  of  the  lioee  of  the  imprvmiiig  aurfaev, 
but  reversed  alao  with  resfwct  to  the  workmanihip  (raised  or  eunk) 
of  the  surface  itself.  Thus  of  a diagonal  drawn  on  the  impresaing 
surface  from  Irft  to  right  they  eo«dd  not  fad  to  discover  the  imjiree' 
eion  to  be  from  right  to  left.  Thus  also  they  would  ascertain, 
(without  the  cxeTdH  of  extraordinary  perv]iscacity,)  that  the  iraiprve* 
•iutkof  a reltevo  or  cameo  would  be  ce  rtwx — m in  the  oneralioa 
of  sinking  or  |xuiching  a die;  and  esee  ccrai  they  would  sre  an 
Opposite  result  in  BLiit.|>ing  the  coin.  They  would  inorvorer  be 
e<|usily  in  the  habit  of  taking  both  kimb  of  impvmuin,  and  would 
be  familiar  with  the  diSereiit  tubstancee  most  suifatdv  fur  receiving 
impresaiont.  Not  only  metals  for  this  purpusc,  asincmna,  mcdala, 
and  couateri ; but  terra  Mgillaris,  cement.  |watr,  and  wax,wosdd  be 
eoBStaotly  in  rerpiiaiti'm.  (l$rc  Hswkmann,  f/iiT.  /srca/ioer,  on 
the  Article  Sro/tny*n<ej',  8vo.  vuL  i.  p.  30d.)  The  Roman  potter 
$lerflfped  his  rases.  The  Greek  or  Roman  alave-owner  branded 
his  alavea ; the  Greek  or  Roman  conqueror  his  captives.  The 
loldier,  too,  whether  of  Greece  or  Rome,  received  a iiamp  to  mark 
him  for  a military  conscript 

On  Ml/,  aayt  M-  Jansen,  yiic  In  AMHOrei  mvmml  coatame  de 
■urrfMcr  lmr$  eirrer.  On  tr»ar*  vae  imJIniU  de  cei  r^scr  de  Itert 
charpii  d’lnteriptiMU,  ear  ietfat/e  us  prat  vair  tet  rrra^lt  ^mnli^ 
de  M.  te  Camle  dr  Cry/es.  Vasa  sigiiare  arat  matarel/ement 
dire  cacheter  des  vases,  des  boutetlles,  cf  r*e§l  ee  gm  *e  prat<gaad. 
On  tnelnnl  /#  »»«  dm  eanea!  tnr  te  hcae/M  de  la  hoale*tle,paw  fnirt 
rstr  ife  yaHte  nnore  (tmt  U tin  ye'iM  y cesaerser/,  dN*.  D*  fintrie- 
S;«HBrns  of  dr  f Imprimerie,  Paris.  lhV9,  8m.  p.  190.  Ill  the  Hamiltonian 
snrlrsttie*  CulUxtKm  abuvo  alloiled  to,  at  five  British  Mutetini,  a variety  of 
rrotype.  ^ stamps  ur  brands  found  tu  the  ruins  of  Kerrulanrnm  oud  Pompeii 
is  preserved.  See  ths  IldV’ohnne  of  Strutt's  Oicitamary  tf  En* 
ynveers,  to  which,  among  other  plates,  is  prefixed  on«(pUtev.) 
eontainitig  six  rcpresentatioos  of  this  auciml  kind  of  lettev*press,  the 
name  sixe  as  lbs  originals,  which  latter  have  the  apyrarance  of 
being  first  cad.  in  a kind  of  mixed  metal  resembling  brftM,  and 
afterwards  rvpuired  or  sharpened  with  tire  chisel.  The  Irtlrrs  in 
five  of  the  examples  given  are  riused  from  their  gruund  like  mir 
metal  Irpes.  and  consequently  womW  ]>rinl  Wack ; in  the  wsth 
•xamide'  they  are  en  treur,  (Art.  6.)  sod  conivquently  would  print 
the  lelicrs  white,  if  an  iropressiuii  of  tlie  stamp  were  given  with  ink 
upon  paper.  Upon  one,  which  is  in  the  Idem  of  a fish,  the  Greek 
vrord  l*i  rwven*  is  distinctly  legible.  Anotlier  takes  the 

form  ofa  shield  ; a third  that  of  a sandal,  &c.  Some  hare  insertp' 
tioni  at  full  length  i others  only  iBonograms.  In  one  instance, 
three  lines  of  s/erre/ype  occur  following  eseh  otlicr.  So  that  the 
disruvery  of  Frimiog  waa  actually  made.  lluHigh  not  prsclKed.aa  it 
should  irem,  upon  p-ilier,  nor  improved  u|w«  by  movable  types, 
and  charged  with  inL  ^ Maokiud,’*  says  Mr.  Ottliry.  teferriog  to 
nn  ubsereation  of  the  Abbe  Laiiii,  **  have  walked  for  many  sue* 
cewding  cmiuries  upon  the  borders  of  ths  two  great  invtnlionf  of 
Typography  and  Chalcography  without  having  the  luck  tu  disoover 
either  of  them  ; and  the  sUrapa  of  the  Ancients  and  the  teals  of  the 
low  Ages  appear  neither  to  have  had  any  infiuener  «q>on  the  origin 
of  thuec  Arts,  nM  to  merit  any  jdaca  in  thrir  Historj-.'*  Mr/. 
#/  A'afravtay,  4to.  1816,  ji.  &9.  (^hvr  learned  persons  look  upon 
the  form»  titemram  ot  Cieero,(ifc  Satard  Prunrm.lib.  ii.  37.) 
by  which  ha  certainly  meant  separate  Wttm  made  of  metal,  m a 


Sufficient  hint  h>  the  find  tvpe>ruiin«]rrs.  Others  mure  fancifully  Impresrioa. 
trace  the  aame  id»-a  to  the  Sybil's  bavet.  which  1**  ••'WsHy* 

^uMtnl  immoln  Utcti  argue  ni  afdtne  eedamt,  ' 

until  the  wind  separates  and  scallcrr  iliem.  Vivffil,  *f?arrif,lih.  iii. 

1.  447. 

The  reader,  m««itily,  will  recuHect  the  words  of  our  Form  used 
in  Baptism.  The  baptised  Christian,  on  bring  received  iuto  the 
aociety  or  communion  of  the  Church,  is  kigned  with  tlir  sign  uf  tha 
eruBs  in  token  uf  having  vnivrtd  IW  irntce,  and  of  Iwcuming  an 
enlisted  svldier  ofCliriMl,  See  VV  hcatiry  on  the  ('.ommoii  Hruyer, 
eh.  tU.  7.  p.  334.  V'egvtius.  lib.  ii.  ca|>.  3.  Ih  re  mtUfart,  ma)%ut 
the  tinnet  or  young  Roman  (iM»*mpr«.  rh-/«ri<  j'«  cm/c  paneta 
mi/</ci  teriptx  et  mntncmii$  tnterft  Jurare  aoV<*/.‘  thus  sigtiiriiiig,  Ancient 
according  to  llie  rvceired  sense  uf  ihe  pimagw.  that  previiw^y  tu  ^ 

their  ta/ramenlam,  or  oath  ufalleguiiKY.tliey  received  some  miiwanl  if  .msfimj 
indehUtv  m.-irk,  and  were  enrolled  urriialrK-iilatid.  Artius.  iu  liU.  viii. 

C.  12.  desrritimg  the  erlypara^  says,  eriypmrm  naXtie*  rm  iwl  v*v 

Wfueawia  r bAXm  e<»*r  Vw  euumrtt  Inyfmftpna,  «7a  irr«  vw» 

#vfariv(«ifw«  l>  roti  Li['««Mik  runjeclurvs  that  this  mark 

U]H>Q  (he  lumd  of  iIm  si.idter  might  have  Iwco  the  Kmperur  s unme, 
but  |irorcurs  hia  ignofani'e  uf  ths  tisiiire  of  tl.«  sUtnp.  TIva 
branding  of  slaves  u dixliuclly  am]  fully  mcDtitnitd  in  Juveual, 

Sat.  XIV.  31—23,  and  nut  to  mulitply  aiithimiirs,  C^wfo,  de  Oj^rtjs, 
lib.  ii , mni'iuos,  Bo'karww  cumpmetum  n>gif  TA-ckki  / to  whom 
a IiltV  aftrv  h«  applies  lh«  Greek  term  r/iyviu/sawi  (my^armt)  for 
a branded  person.  Caftires,  al<»<,  were  marked  in  Itiis  mamiri : as 
wav  (lie  fate  uf  some  Athenians  (v.  Plutarch  iii.Viced)  lulum  cs(givs 
to  Sicily,  and  branded  uii  their  ftirehemU  wiih  lh«  sign  uf  a hmsa 
by  their  cuoquerucs.  rrlyrtr*%  tw^n  lit  *i  pitieatu.  /W  i»t«-phani  lajr. 
tn  roe.  eriyf^.  These  t/igaia/a  seem  tu  have  l>wn  variotislv  made, 
perhaps  oOen  by  pvmcturc  ui  tattoumg.  like  thuse  with  whtch  our 
comtnua  sailors  mark  their  brea<(s  and  arros.  The  practice  of 
stigmiUising  siwins  to  have  prevailed  ihruugh  many  Ages  ilown 
to  the  present,  as  well  Ibr  iKnioiiraids  disiioctioo  as  for  a sign  of 
piiDt«1iioen(,  degraiUliiHi,  or  servtludo.  V'ery  nearly  allied  tu  this 
practice  was  the  cudom  <4*  painting  llw  skin  among  otir  forefathers 
of  Britain;  under  this  form  it  prvvuilrd,  accordiuglu  Mr.  Maqdivr* 
sun.  almost  down  to  the  Norman  Conquest,  and  among  Ihe  Saxon 
Nobditv.  (Set  einnali  ef  Commerre,  vok  i.  p-  298,  where  the  worthy 
North  uritish  CbriiuicW  cotni>?aiiis  in  a note,  of  Ihe  erroimms  a|^ 
plication  ill  England  of  lli«  Kuman  term  i^icii  to  our  Northern 
anesators  tnla.y  For  an  amusaug  drscripliun  of  Ihe  mode  of  exer* 
cising  this  teameh  */  Art  at  pnrsrni  in  N«w  ZvalamI,  see  Ur* 

Augiivtu*  Karle’s  ..4ccom/  ef  AVar  A/on/As'  Retidenee  in  that  Cowl* 
try,  fivo.  Lond.  1832,  p.  138—139. 

ll  Hm  calle<!  fiirth  surprUe  of  all  who  have  explored  antiquity 
on  this  nibjecrt,  that  the  Ancients,  an  near  as  tlwy  were  tu  die  die* 
eoTCry  of  taking  innprvii*iuus  with  ink  iiiion  psiwr  or  parchment, 
w«r«  never  stimulated  to  contrive  this  ready  tnrthiid  of  inullipl)uig 
copies,  andthuaof  preserving  their  inestimable  Iitersture.  The  story 
of  the  irigvnious  Spartan  King  AgesiUus,  tcmjts  every  tivudern  Ancient  lak 
reailer  of  ftutavch  to  believe  IK^  the  dements,  at  least,  of  Ihe  Art 
DOW  under  our  cunxidrration  were  not  tmknowa  to  the  initiated  and 
civilixed  of  Asia  and  Greece.  That  muuarch,  during  a camjiaign 
in  Kg)'pt,  whith(*r  he  hod  repaired  to  the  surenur  of  the  Kgiptian 
King,  (bund  himself  oiqio^ed  lo  a fi>rce  so  dishearteniug  and  to 
dieproport'oised  (two  hundred  Ihoiisaiwl  men)  to  the  army  under 
his  command,  that  fur  the  potpoae  of  rranimaling  hia  btavs  and 
soperslitious  troops  he  had  recuune  tu  Ihe  following  rx|iwdieiit. 

A sacrifice  had  bWn  ordered,  at  which,  while  Ihe  Priest  was  {we- 
poring  the  vutim.  .\gctiUuv contrived  to  withdraw  a moment,  and  to 
write  within  the  Tuilm  of  his  lett  hand  the  rliaracters  IININ,  being 
the  reverw  of  NlKll,  Ihe  Greek  word  for  victory.  Rrturoiug  to 
the  altar  Ml  the  invlsut  uf  opening  the  body  of  the  immolated  sDinial, 
the  King  immediately  took  up  the  hvrr  of  the  victim,  and  ^dacing 
it  ia  biv  left  tuind,  aecmi-d  fur  a while  lust  in  ahsirsrtiun.  All  at 
once  awaking  from  his  prHendvd  trance,  and  looking  upon  Ihe 
sacred  object,  he  sffi'cts  surprise, and  pn»luces  wiih  seeming  ecstasy 
the  word  NIKIJ  im|>rii>teu  on  it,  as  a propitious  answer  from  the 
Gods.  The  astonished  and  delighted  bystanders  hail  the  omen, 
which  is  spread  instantly  through  the  rest  of  his  army,  and  eiiually 
animalrx  them  to  the  victorious  achievemeiit  of  his  next  Imtlle. 

If  tliis  aoecdotr  related  uf  the  Lacl.'dwmuniaD  heru  of  hU  day  (hie 
day  was  about  4tl0  years  before  the  Christian  era)  be  true,  wr  are 
disnoacd  to  think  that,  great  as  was  the  p^nim  of  King  AgimUns, 
and  simple  ant]  uoleltered  as  were  his  Spetlan  profile,  ho  might 
hare  learnt  suffident  hints  for  this  contrivance  in  hi«  many  visits  to 
Asia  Minor,  Persia,  and  Kf^pt.  But  if,  on  the  otlief  hand,  this 
stury  be  only  an  amusing  fktioo  { and  if  the  iriatvf  of  it  in  icM 
then  MK)  years  sRrrwar£i  (Plutaich  was  born  about  a.  d.  30)  hae 

J[Uoled,  which  however  there  is  no  reason  to  sus|wct,  s tradiitanery 
able,  we  cannot  bsUere  that  Plutarch  himself,  or  any  except  tlM 
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Kot«t  on  moii  dupiil  of  h(B  r«iul«r«,  Bhould  npter  h*ve  heARl  or  (hmi^^ht  of 
Enx'»'‘»i:-  fcyim,  rx(ivrimi'al  fitf  laloug  im|»rinMU(s  with  iitk,  which  wci»ild 
' ^ V imitatv,  or  at  icut  ra;|()u  the  ingvmutu  (rwk  laijnittfd.  to 

>'rom  ih«  ortijiBsl  w«  extract  the  fu]towit>^  portion : 

• 'AyuriXsH  i<(  A*><nrrw  i*i  rti 

Sw«  fur4^.-^‘a*u  )i  e«P(  wej'  eWf  wa^aenirinfju  ^iAAora# 
Itkira;  iewWe  *<*«»*«•  2i«  e«  *i*  vrXi^iVf  wAiiAv  (u*««r<  yikf  S^t 
ma)  ra»  r*>  miri*  iKjy*rmrn,  *ii  we^ere^iwt  iy^ 
inn^nruf  r«*r  dAXwe  **/  iv4  ri* 

rjt  NiKHN  )(  wa^it  rn  ftmtrtMt  W fw«^, 

fttt  Iri  rif  iwtytyfmftftimt  «{acar»  2«  cM«m  Kt**** 

irtnfat*it  ittrrakfti*  aaJ  de*(»w»r*f.  ry  4cm< 

fVtm—kn^Urru,  i«*»w*/iir»p  •*  tJ»  y^mtuira^  Mai  rir* 

aat  r**«yw«i’!^ir/Bi  /PiXXiWiT  i)ustv«,  eniv  htat  rin  y^y^fa^ 

^i*a»  (a^pej  NIKHN  <»*  ciaMii^p  i«^a>rir  fti  a*ara« 

aaj  t/tii^fat  Tgit  r«>  I*}ularcht  //OcvMica  j¥/nt/Aeyma/a. 

rJoi,  oJ j!a. 

Note  (D.) 

Although  Um  En^aver,'*  ta)*ii  M.  Baitich,  “ l-.as  nut  lh« 
]*aintrr'ii  )<pw«r  ofcharMivfi»m|*  iMtUmhy  the  n|>pru|iriat€ 

coluun  of  each,  he  poaK  Cai-a  abundant  rocaua  of  rrpicariitiit^  their 
turfucvi  BO  iutrUi^bly,  that  lunl  bodira  nbaJl  be  duliii^i>i»bed  frotn 
aoft,  kiDiwth  froca  rwtgh,  »liinint(  ^^lm  dull,  and  that  the  copper* 
plate  may  often  rival  in  IrtitK,  fidelity,  and  beauty  the  eohnired 
|«aiolin|;.  For  thu  purpnHi  altrntioa  mi*et  be  ^nen  to  the  diflVfeut 
Inporianr*  inodev  of  kajuUiii^  as  well  with  rri^ard  to  the  cbuice  of  atrokei 
«rf  foati  bsnd.  ^ftne  Of  broad,  ih^p  or  shalbiw)  to  be  etij^rateti,  aa  with  rr)^artl  to 
the  jiHlicioua  diteciHm  and  distrilnitioii  of  them.  If  thia  handhnj^ 
|)«  eni]n*ly  uf  tha  aeoie  sort  throu^hiKit  the  plate,  such  a work  will 
evidently  pumtss  teas  divtinclness,  and  strike  the  v}«  Was  furctbly 
than  a wutk  iu  which  each  substance  of  iW  ton»i«o>ilivii  ts  appro* 
priatviy  executed,  le>avin|r  us  in  no  d»ubt  nf  its  imiiTidual  charter. 
An  Knt^aviii^  is  alwa)  B del'erliee  when,  thrmi^h  the  miintrllifphls 
hamlhn;{  of  the  i^raver,  certain  budws  rrpreaenlrd  ar*  only  to  be 
ipwasdl  at  by  their  oiitltur,  or  by  merely  the  iiifht  and  shaikiw 
thruwu  upon  them.  The  variotn  subslairces  and  objects  engraved, 
KiKh  as  camatkmi,  cloths,  sdks,  melal,  stone,  Ac.,  otiKhf,  with 
scry  few  rxrrplions,  to  be  distin;^iishatds  fiom  e»ch  other  by  Ibe 
handliaif  alone.**  It  is,  tberefon’.  1*}'  no  meant  a matter  of  indir« 
ference,  whether  the  lights  and  shoiiowa  am  mpresentiul  by  line* 
(Irnwii  at  random,  but  the  etrukei  or  duts  used  to  mark  the  surfaces 
of  different  botliea  must  alternately  be  stmi^ht  and  curved,  smooth 
iuwl  ru^t^d,  free  and  sliif.  eharved  sometimea  with  more,  and 
•otnetimri  with  less  colour  (literally  rich  and  meai;Tc,  ytnMff  umJ 
tnaof/'.)  xootelimes  dcUrofe,  sometimes  stroo|;,  lometimes  in  broad 
and  toiiia'liiiea  iw  slwaskaa.iiaa^  but  always  jiMltcimialy  oiUptcd  to 
thtt  form  of  each  lardy  rsprcs«-nt«-d,  a 'i>t  TtrtKw -sMaMd-dir^ion  of 
nmsclaa,  fields,  and  evt-ry  kind  of  surface  raited  or  hiillowi^  ..fh- 
ta*tang  Mar  A'ap/rnfic^ktmiif.  rat.  L p.  63.  sec.  2M,  233.  ed.  1821. 
ITiadUac  Sharii,  clean  strokes  serve  to  rejeesent  (K>1nhcd  surfaces  ; ro(l^h, 
wavy,  crooked,  and  slrikkvs  and  dots  ars  aidapted  for  dull 

surfaev  tw>  And  uneven  turfaera  These  strokes  may  bt  so  ptacsd  ai  not  to 
pirseuird.  cross  each  other,  in  which  case  they  are  usually  termed  a single 

cou^e  of  lines,  in  other  cuses  tlwy  iutcrsect  and  form  various 
an$;tes  acconlin|{  to  tht  peculiarities  of  the  surfaca  repreaeiited. 
One  Course  of  such  shading  combicew  to  smoothness.  Two  or  inora 
ciHirstt  represent,  by  thetr  crosun^  n>u|;hness  or  abrujdness. 
One  course  of  tines,  cleanly  aud  evenly  cut,  jiroduces  the  bi)(hest 
de/ree  of  BmojlhnesB,  {HfU'h,  and  {{litter.  A trtde  course  of  wavy 
ur  abrupt  strukes  ]iroduces.  Ml  the  other  hand,  the  htjjbrst  drj^Tsa 
of  ruutthnesf.  Between  those  two  extremes  lie  ionurerrable  va- 
neties  of  handling  which  the  genius  of  the  artist  must  select  and 
arratifre-  double  course  of  lines  forming  squares  or  trellis-work, 
lliai  is,  ernsHing  each  other  perpemlicvlarly,  nresent  a harsher  and 
less  agreealde  effivt  to  the  eye  than  such  im  arrangement  of 
cuurwrs  as  will  form  whole  or  half  lotengvfl.  This  latter  treatment 
is  prcferrei)  fur  representing  aoft  bodies,  and  is  more  ur  lesa  de- 
parted from  in  proportion  to  the  enmparaliv*  ronghness  of  the  part 
delinrated ; it  is,  thm-fore,  a tiralnsent  wUbin  inlrodiicrd  for 
dra|icry,  Imt  ia  tucci'ssfully  enn]il<i)'e(l  (or  tbs  surface  of  the  human 
akm,  to  which,  equally  by  pamlers  and  Engravers,  the  same  artistic 
wnonymes  are  apidic<  n't.  the  fle-h,  tha  naked,  or  the  carnations. 
On  tiwt  Bulijpct  of  hatchiogs  M.  Bartveh  draws  a comparison  be- 
tween the  works  of  Gerard  Edeliiick  awl  Schcliius  von  BoUwert  to 
tlie  iulvantage  of  the  latter,  who,  he  conceives,  should  rather  rank 
hefure  than  after  Kdwtinck  as  br  as  reganU  monual  itcxteriiy  in 
handlmi;  the  graver,  and  who  has  necuted  s«KBe  platrs  wiih  such 
Iighinsws  and  freedom  as  leave  nothing  to  be  orstn-d.  **  But 
this  fr>nedwm,*’  adds  the  author,  **  has  its  origin  ia  a Jitdicious 
dinrctioii,  union,  and  ultimatioii  of  tba  lines;  important  |.'>atticulan 
VOL.  V. 


in  which  K*lelinck  was  remarkably  deficient,”  The  most  et{wrt  IlswUiaf. 

Kagravi-n  have  cummitted  errun  os  to  the  U>cation  of  thvir  liatdw  * 

ings,  by  rarryiog  them  ui  a itellis-furm  over  the  win  *.e  pUte.  And, 

rwrh  >ps,  the  grvwtest  evtl  resutriiig  to  the  Art  luu  tern  tha  unjust 

blame  atlaehi^  by  obstinate  and  prejudiced  {wopK-  to  the  burin 

itself,  wh.ch  has  berii  accuanl  of  producing,  even  in  flie  irHwt 

ei{wrirnc«!d  hands,  an  effect  of  ati6iicss.  To  the  surpriaiug  works 

of  hideluick  was  the  palm  of  rxcrllencv  fairly  adjudge*],  foreutitvcor- 

rrvtitesf  of  outline,  perfect  obseMatMO  of  light' aud  shade,  am) 

dean  execution ; and  yet  some  sliffiu-ss  was  to  be  diacovered,  a 

fault,  it  was  cancvievd,  not  uttribulable  to  want  of  ju«lgait-nt  in  the 

artist,  but  tnaeparaldo  frum  the  use  of  the  graver,  lius  ap{>areot 

atiffiicvi,  M.  BaMsch  eoutriMts,  has  its  rise  solely  in  a careless 

and  injudicious  airnrigcawnl  of  the  stroke*  ; in  an  ovrr-aoxiely  to 

pnxhice  a metallic  luaire  through  the  esaetnrsa  of  their  |SMitiun  ; 

lit  the  iDOtkotony  also  of  their  eSinrl,  ami  l«io  frequenl  rv|wlitkio  of 

the  same  dass  of  hues.  Hnd.  p.  97.  sect.  264.  aud  p.  94.  sect.  276. 


Note  (R.) 

The  same  hnoilling  serves  to  engrave  walrml  damask,  and  other  HaBd>lr>|  r«r 
shtniiiii;  rich  sdka,  especially  where  dark  flowers  are  thrown  up  drsperirt. 
over  a light  gruuinl ; only  here  ih»  lines  nrnvt  run  BMrv  closely 
togrlhrr,  and  the  intermnliate  strokeabe  drawn  only  in  (hs  shadows 
itialesMl  of  bciug  carrMici  through  to  (he  hght.  Examples  of  bean* 
tifully  executed  velvci  are  to  bs  fuuiHi  ia  pofiratls  engraved  Inr 
'Willf,  as  Weil  as  reftisrkable  specimens  of  fluwetvd  dauiA*V,  )J. 

Bart-cb  quotes  als>i  \V  dlr*s  Engraving  of'*  Cleoisdia**  after  Gaipar 
N'etchcr,  as  a splrodid  imitation  of  white  satin,  so  also  is  his  " 
itrwc/i«n  p«<rnic//e'*  after  G.  Terburg. 

Various  other  draperies  used  for  drvsa  arc  likewUa  worked  in  so 
many  difivient  |>«tUrr»*  of  Engraving  suited  to  each.  But  this  di- 
veruty  does  not  ao  mteh  consist  in  selvctiug  the  strokes  as  in  placing 
them  mutw  or  less  apart ; iv  as  in  expressiiig  •ccuralely  and  suitably 
by  llw  directUiu  of  Hem  tlie  shape  of  the  light*  and  shadow*  which 
lltey  sefTw  to  deliMatc.  Draperies  ligbt-coUmred,  or  perfectly  Dstfc  MolTa, 
white,  aluKiUl,  iudewl,  be  reprr*cntvd  by  slrukc*  of  debcat*  tiitenvsv,  bow  to  be 
while  others  darker  tw  quite  black  requira  stronger  lines.  But  a 
dislinetiun  is  also  to  be  made  between  liuck  *tuB»,  such  aa  broad-  fl,la 

doth  and  other  woollen  druperies,  and  liiwr  material*,  suchas  Unvn,  dispavles 
taffeta,  and  other  silken  fabric*  of  thin  tcxlurw  ; by  followiog  with  thkk, 
the  burin  the  Urge  rouod  fu4d*  of  the  former,  and  the  narrow  *harp 
pfail*  of  the  latter,  rather  than  by  any  difference  in  the  apfiUcatMm 
of  the  insirumcot. 

It  heuce  appears  that  tlte  Engraver  who  works  according  to  rule, 
is  Rot  always  obliged  to  vary  i.is  hamlhug  13}  with  every 

change  of  drapery,  but  tliat  in  anme  case*  the  form  of  the  lights 
and  khaduws  in  hia  original  will  suffice,  wtlhjudiciuus  management, 
to  give  bis  work  an  air  of  truth  and  oaturw  “ But  it  i*  evident,  * 
adds  31.  liattvcb,  **  that  no  experloess  in  the  artist  can  enable  lum 
t*  with  the  burin  feuth  drajierirs  as  have  been  l>adly 

^lut^,  an<l  arc  ireperfiiet  otiher  in  res|>«ct  to  shading  or  outAne. 

IXefcctB  ID  many  Kugraviogs  are  unjuallyehargsd  upon  the  Engraver, 
whose  uuiy  fault,  perhaps,  is  a two  faitl>fi|}  co]>y  uf  his  original.** 

If  A (L«s«  of  white  stuff  and  one  of  white  horn  be  wuiked  wiih  Variety  1l1ca> 
the  same  claa*  of  strokes,  yet  a difference  Ictwecn  tlw  two  texture*  wt*«  Is  ib* 
will  be  readily  discoverable  by  tlw  charavleriatic  disivisilion  of  tl>e 
folds.  Thu  folds  of  woollen  ckith  are  few  aud  large : thuMi  of  Unco, 
on  tl»e  Contrary,  are  numerous,  aud  hang  almost  (wrjwDdiculoriy. 

(See  PtiiWTiiru.  Uvt  mde  to  Ah.  *264.)  Fine  linen,  ia  Engravings, 
bean  a near  resemUanre  to  taffeta,  for  both  of  them  hang  in  srtMiU 
fohl*.  But  a nearer  examinalMn  will  show  the  fbkls  of  taffeta  to  ba 
sharp,  abrupt,  and  flowing ; Ibuse  of  linen  rounder,  and  hanging  raoe* 
prrpendirularly.  *nie  same  arraugemvot,  too,  of  Ua«*  is  adajar*!  to 
satin  aa  to  laifeta  and  linen  ; ywt  the  former  of  theic  materiaU  ( sat  in 
being  thicker  and  beavicT  than  tlie  otliers)  is  readily  distiiagtiishabla 
by  hanging  in  fuller,  larger  folds.  Satin,  too,  is  easily  dikcrrnibla 
by  its  glo«a,  which  can  b*  iimtated  traly  by  a r.troog  contraat  of 
light  wiih  dorks.  Taffeta  exhibits  very  Idtw  of  tlus  apjivaraace,  and 
linen  still  less.  For  Bprctmeoi  of  judicHma  haniUuig,  in  repreaen-  gnMtamw 
tations  of  fine  white  linen,  w«  are  referred  by  M.  Barlsch  to  a boy  orgiml 
boldiug  a torch  in  Jacwb  ^hmutier's  Engrafing  of  **  Theodoaiu*,  ’ bs»61b>f 
after  Uubrns  : in  Wilk's  **  Dwidcusc"  ami  **  Ljaeus*,**  both  after 
Gerard  Douw.  Wiile,  he  observes,  has  been  less  happy  in  his  re- 
presentation of  linen  in  his  **  Ln  TricalruM^  //o/fanifMie,**  after  F. 

Micrit.  The  strokes  for  the  linen  should  have  been  more  ihrlkatc, 
iustcad  of  the  handling  being  similar  to  that  of  the  other  draperwa. 

Sec  /InJtiiaaf,  &c.  vol.  L p.  B'l-  sac.  ’265—267. 

For  thwk  and  rough  woollen  stuffs,  waving  lines  naay  be  usad  TVek  end 
with  advantsi^:  they  serve  fur  a groundwork,  and  form  the  first  and  rewabdra- 
narruwint  verks  of  stroke* ; ami  are  afterwards  croaeed  by  two  *** 

series  of  otlier  slrokea  elrtinly  cut  and  wider  apart.  The  smaller 
the  waves  of  the  foundation  lioea  or  groundwork,  Iho  ruuglver  and 
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BatstfUHf  of 
gflMBd. 


9(i«clmen« 

fr<»m 

Acltfliotxrr 

•^WuoUttt. 


Trfe*  *nd 

pluU. 


ft|^7  tqb> 


DUUjirn. 

WM«t 


Fir«l  l*T«T 
ef  ail  bat«k< 
Inra  l«  l)« 
l>rM4. 


ranae  wooTIjr  will  the  fh»ff  appear.  The  coat  of  “ CirinWcr 

H»fUn4^t"  afler  Mettu,  exetnplifie*  in  pvffretmn  thiv  IoikI  uf 
hj]|<iUn^.  For  carprta  anJ  other  woven  mnlenala  of  cull  (greater 
rou(»hti«f«,  aniaU  iletaeh«»l  ctrokc*  rraetnljUfij?  K^'roentt  of  circlrc 
are  an1:«lituteil  for  the  waviti^  Uaea.  Their  etfVct  may  Iw  even  in 
Wille'a  eOmiraUe  carpet  of  “ t.' dhfrttitur  rftj/r«i/,“  after  Mierii. 

Note  (F.) 

la  order  to  increiM  this  effect  of  uaerea  and  TOD(;h  p^rrmnd,  tmall 
dot*  are  introduced  witji  the  ^arer  into  the  intrr«liccs  of  the  hatch- 
ui^  They  rstut  he  placed  (|uite  freely  and  irre^^ularty.  and  somcUcora 
are  even  altache«l  to  the  Itmtfl.  Ac  an  etumple  of  this  efi^rt,  M. 
Bartsch  nrfera  to  a email  snoee  of  eirelirnt  roTrfl|To*»nd  in  the  Eo- 
^ravio);  Wor®  aJludinl  to,  f the  **Theo*losiu»*’  of  Jacob  Schmutter,) 
and  cwnplairu  of  NVooUrtt  and  some  of  his  fidlowers  &ir  representing; 
earth  17  a peculiar  atwl  quits  different  method  which  he  allows  to 
be  plrasinjc.  but  denies  to  he  natural.  “ The  whole  baaillitic,** 
says  bCi  too  bruod.  The  strokes  emplayed  have  too  mach  of  a 
serpentine  character,  and  the  whole  rffret  is  oeerlabcmred  a»d 
forced.  Ikw,  f<iT  example,  W<xillett*s  adehratad  Enk^avtu^,  tli« 
* IK'aUi  of  Ueaeral  WolUi/  as  well  aa  Boat  of  hie  other  works.** 
/ftd. 

The  atecBi  arul  loaTes  of  trees  and  plants  rsqair*  also  free  to'icbes. 
In  trees,  tbs  hark  of  the  tnmk  has  forest  sicBiianty  with  the  uo. 
ereuness  of  broken  KrouiMt,  caosec^ueuliy  it  requires  nearly  the  same 
handling.  But  as  tbs  bark  ii  hard,  and.  in  many  trees,  smoifthy 
the  strokes  must  be  finer,  and  proportiouably  closer  than  Cue 
gnmnd. 

When  stories  are  in  a notuTal,  unhewn  stats,  aivl  neceMarily  hare 
a rvijh  surCacw,  they  ars  engravad  in  the  samn  manaar  as  gTOun<l. 
For  sharp  and  crar^iiy  objects  the  strokes  ought  tu  bs  frequently 
discnatuiued  and  broken.  On  the  euntrary,  unwlh  steocs  must  bw 
expreesed  by  straight  Uoss  dcaoly  and  evenly  cut  in  propurtiuo  (0 
the  degree  of  amodthness.  la  Architecture,  the  eurred  Imet  which 
shade  rmind  uh^ts,  such  as  pilUrs,  ftr.,  must  be  draw  n carefuliy 
in  good  pets))«ctiv«.  Koch  must  tend  to  the  centre  of  the  vanish* 
tng  liae  sf  its  plane:  namely,  to  the  csnirs  of  the  picturw 
w^aever  the  pillar  or  other  eyliadrical  object  has  its  axis  parallel 
to  the  perspective  plane.  (Fstimiso.  Art.  118,  119.  120.)  Upon 
entire  standing  ealumaa  the  shading  should,  as  much  as  puasible.  he 
effected  by  perpendicular  strokes.  If  hatching  be  attempted,  it 
ahtmld  be  St  right  angles  to  the  first  srrioa  of  line*,  and  also  mudi 
wider  and  Ihiueer.  Architecttiral  work  should  never  be  Uaek.  except 
in  representirg  old  and  ruinous  buildiogs.  New  and  haadsome 
adifim  built  » ttoos  or  white  marMe,  rvftect  light  and  colour  on 
all  sidea,  and  cannot,  like  other  siibttancea,  eabiUt  dark  shadea. 

Distsiit  oli^ects,  aa  they  t|>proach  the  boiiioo,  must  be  handled 
very  tevidvriy.  ('aim  asd  etill  waUrt  are  roprtaswtad  by  stmkM 
par^td  to  the  horixon  interlined  with  fioar  stnihrs,  anu  having 
some  parts  untouched,  wbtra  gleams  ef  light  ajqiear,  in  refifctiona 
from  the  watery  anr&ee.  Objecti  reflected  from  tbs  water,  which 
stand  at  a small  distance  from  it,  or  on  its  banks,  ars  sxpsewd  by 
rslouching  the  horiauntad  strakee  mere  or  less  forcibly,  aceording  to 
(he  nature  and  positioa  ef  the  reflected  object.  Sometimes  thm 
reflections  may  rrquirs  lines  ewen  perpendindar  to  the  bonaoo.  To 
represent  agitated  water*,  each  as  waves  of  the  Ma.  the  first  course 
of  strokea  should  Culiow  the  figure  of  each  wave,  and  may  be  inter- 
lined  1 the  aecood  course,  or  cross  strokes,  ought  to  be  very  loienge, 
a.  r.  ought  to  cross  the  other  at  a very  acute  angle. 

Note  (O.) 

It  is  net  enocigh  that  shadows  and  reflected  lights  be  merely 
egpreated  by  an  alleraatiou  of  broad  and  fine  ftrukvs ; «r  hy  hatch- 
ing* th«l  euntain  one  or  more  courses  of  line*.  The  courses  them, 
salves  most  also  be  so  drawn  aa  to  show  st  once  the  requisite  degree 
of  loundnesa,  protrusion,  or  prominency  in  the  b«odf  they  ars  de- 
signed lo  shade.  Inall  faatehingi,  the  tirst  layer  or  fimndatien  must 
be  (ff  broader  lines  than  the  rest,  firmly  drawn,  and  more  closely 
ranged:  the  second  rather  thinner,  and  furilier  apart : the  third 
^11  more  drlicale.  The  first,  being  emplured  to  describe  the  co*tne 
of  the  muscles  and  the  forms  of  b^ies,  s^uld  be  marked  (he  most 
strongly  and  decidedly.  The  olbrrs  which  erwa  it  are  added  only 
to  give  more  c-v/iw  to  the  figures  or  liodres  in  question ; the  first 
only  delmrats;  the  others  paint:  the  first  serve  for  determining 
the  form;  the  others  are  verviceahle  in  imjwrting  the  due  effect  ef 
chiarosnim.  To  give  the  effect  of  dwtance,  the  detail  of  distant 
objecis  must  Iixve  lew  distinctneui  as  (hey  reevdv  fmm  the  eye; 
Ihmr  miiMits  parts  sheold  beoimtted  : their  larger  divisions  shad^ 
indisii^ly  and  i«  Masorv.  Or  again,  when  the  principal  course  of 
lines,  in  marking  the  direction  of  ihe  muscles,  and  of  folds  in  dr*- 
pery,  are  drawn  more  faintly  aa  they  approach  lights  and  reflexes ; 
bat  deepened  ami  mads  to  vwell  out  lu  I'osiltre  shadows  z the  remilt 


will  be  both  wwrm/A  and  ncAiim  of  rolonr.  This  gradual  enlarge-  rtoiwlliHg. 
reeiit  uf  lines  in  plaors  that  verge  geutly  aod  gradually  into  shadow  ^ ^ — ‘ 

spares  fire  necessity  fur  a oecoud  or  wmetimes  a third  orncs,  wbteh 
roust  otherwise  hav«  bevn  waated  fur  produciiq;  iho  required  effect 
of  cidotir,  hut  would  nut  bars  produce<l  it  so  agreeably. 

Esch-am  his  .Vw/^Kra,  p.  108.  mentiooa  an  iiigvnious  expo-  Coatrlvoar* 
dlcnt,  for  whidi  he  refers  tu  the  Treatise  of  Du  Buwse  to  avsist  tlie  (<><  <leirr. 
Engraver  in  determining  the  directmu  of  hi*  balchiagv  accouling 
lo  the  form  of  any  engraved  object.  He  inpposes  a square  frame, 
such  aa  ws  have  tepresented  m plats  I.  fig  7,  to  have  •vieral  boicblafs. 
threads  or  wires  tiglitly  stretclsed  across  it,  parsllel  to  one  sods,  aod 
a tingW  thread  so  plxcvd  at  to  crust  the  others  perpendicularly 
about  the  midtIle.  tod  to  show  the  direction  of  square  hotclnugo.  A 
model  of  the  ulMct  tu  bs  engraved  u then  placed  in  IIm  sail,  aod 
the  frame  is  held  between  the  sun  and  tbc  model  in  such  a position 
that  the  khaslowv  of  tlie  |uuatlcl  Umads  may  fall  upon  it.  The 
shadows  take  a direction  perfectly  cunfunnable  to  the  surface  of  the 
figure,  and  enable  the  artist  to  adapt  his  Uoes  with  similar  fidelity 
to  the  reprsseutation  of  a similar  surface. 

To  convince  anyone  (Bartvh,  4*c.  voU  i.  arc  ®»1.  Bpert»»m«d 

p.  95)  of  the  drsagroeable  vtfret  oecoiumeit  by  a drportare  frum  this  baml- 
TuW,  let  some  Engraving,  the  work  of  the  Italian  artist  Uiovanni 
Marco  Pillrri,  be  examinod.  This  Eagravw.  in  many  partievlars 
a twvpeclahls  one,  fintshed  most  of  hie  plates  by  means  of  one 
course  of  liaat  alixte,  which  run  parallel  from  the  top  lo  the  buttom 
of  the  point  uvrr  almost  all  the  shade*  and  lights;  and  are  rtrenglh- 
cned  JQ  like  shodusrs  as  ocesmen  re<|nirTS.  Hm  knowledge  of 
cbioxoscuro  enablml  him  to  mark  sunsc  apparent  disttnetkm  twtweeii 
the  parts  of  bks  picture  represented  retiring  and  other  parts  repre- 
sented in  relief.  But  on  rKaminatkon,  therr  markings  will  be  found 
in  moat  caaee  cxcncdingly  feebla  and  inrfliciaat,  nkviaiy  from  tha 
lines  which  contain  them  having  a contrary  direction  to  the  form  of 
the  engraved  ohjeef.  Another  rvmarka1-te  offeuder  agsinrt  this 
nde,  who  ha*  almost  totally  di«mgarilvd  carrying  the  stroke*  of  hit 
burro  in  a dirscboncoofoimaUe  to  his  outline,  is  an  rmroent  French 
artist,  Clauds  Mcllaa.  Must  of  his  Engraviogs  aieaxecutnl  hy  a 
lingla  course  uf  parallel  line*  passing  over  iht  whole  plate,  and 
exprassiag  the  shadows  by  beiag  mode  in  tome  parts  rtrouger  cc 
broader,  SAd  contequently  neeuer  to  each  other.  A head  of  Christ 
by  Ibis  artist  is  rxseuted  with  evtw  a single  series  of  S|i*rai  lines 
commencing  at  the  lip  of  tha  nose.  **  >Ve  may  caaily  imegioc,** 

■ays  M.  Bartsch,  **  withonl  trwing  this  prrol,  tba  dtsegrvealile.  con- 
stmned  effect  of  this  endless  eentanuity  of  eiirvca,  quite  independent 
of  tha  several  givei  formi  to  be  repreawntrd  by  them : not  to  mvn- 
tioa  the  flatiiem  of  the  shadows,  tha  unpictoviel  monotony,  and 
tha  nnivaraal  ennluBioa  inaeparabia  from  auch  a buriesqua  upon 
tha  Art  of  Engraving.**  THa  sevete  jusbee  of  this  «itici«m  wv  are 
not  prepmwd  to  distwite  : but  we  arv  at  the  same  tima  wickedly  in- 
clined tn  Mupect,  that  had  these  oflendcr*  been  of  the  firman  or 
even  of  the  Flemish  School,  M.  Bartsch  waeld  havs  bean  more 
merciful  to  their  ingenious  scceotricitiea. 

If  ths  first  and  seewnd  conrse  nf  lines  crots  each  other  In  anch  fUtcbiafs 
a manner  aa  to  form  sqiuurs,  tha  third  coursa  or  scrie*  shoabl  make  rtilwr  1«- 
with  ona  of  them  a loienge.  Or,  if  tho  first  two  form  a lotvnge  " 
the  third  should  mika  a s^aiv.  Tha  loiter  method  of  hamlltog  t^vTilTs  ^*1, 
has  a superior  effect,  and  is  coasrnurnlly  preferred  to  the  f>^nu-r. 

Line*  for  drapery  must  vary  accnnling  lo  tha  ahapa  of  tha  folda 

TIku  firvt  course  must  here  be  used  (as  for  flesh)  to  delineate  tha 

fomi  and  direction  of  tha  folds.  If  tltis  one  course  be  insufllc  ent 

ta  characterisa  them  properly,  a sectind  or  even  third  series  must  ba 

empkiyed ; each  always  lass  marked  than  the  conewe  which  pre- 

cedied  It.  Lines  in  a naked  or  other  figure  wfakch  terminate  at  right  other  niUs 

angle*  with  its  outline  hare  a very  bad  efliKt ; ail  such  line*  should  for  (hi>  tfirro 

take  a sweeping  direction,  oiaformable  to  the  outline,  and  dicmld  t*®* 

lose  themselves  in  it  softly  and  imperceptibly.  Ratpecting  distant  " 

objects,  M.  Bartsch  recommends  that  in  order  to  give  them  lets 

diviroctnesa  all  lines  in  ths  diahuiec  should  he  dcheale,  aod  its  ont- 

lincs  as  well  aa  shading  less  defined.  Shadings  off  must  be  very 

gradnal : ohjeeto,  in  proportion  as  they  lend  to  the  horison,  most 

nave  finer  and  thinner  strokes : the  ttnallcr  portions  of  distanc*  leu 

and  leu  marked  ; the  larger  portiom  more  and  mom  indistinHIy, 

and  in  mnaaet.  Karshacu  is  to  he  avoided  generally  througho^ 

any  pichiT*  hr  due  attention  to  keeping  and  harmony.  (See  Paiwr- 

nra,  p.  576.)  Mach  depends  on  the  strength  of  the  lights. 

Where  stimg  lights  appenr,  ths  shadows  are  more  marked  and 
bolder:  but  where  the  light  is  fieebSe  they  have  greater  snflnees. 

TIm  chief  difficulty,  therererc,  is  to  avoid  harshneu  in  strong  lightSi 
bccaaac  btre  all  shadows  termioate  abruptly. 

Hole  (H.) 

See  fhs  rrmarkabls  passage  in  (hat  most  ancient  relic  of  jwtri- 
arcbal  literature,  the  Book  of  M,  ch.  xis.  ver.  23,  24.  quoti^  by 
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(iJjImm  ETelTO,(ScH//‘/vro,  p.20.) anil  af^er  Lim  t'f  Strutt, onOrigin 
Ko^riuf.  af  EMgrtnimg,  p.  8 ) of  which  tlt«  Utter  gtvvv  Uur  fiillowiag  literal 
varaion.  H'kn  girt  C'lr  odJaiii)  nMr,  /Ao/  My  woriU  $h»U  ht 
(/rrtWN  (or  written:)  irA*  tiuiU  yiW  iImI  in  a AomI,  (or  rnrinoriai,) 
Mry  ihaJt  be  tieiimealcd  : /An/  h’i/A  a prm  iron  a»d  ind  ikev  ihail 
be  hewn  oW  in  the  rorA  /or  nrr  f Belter  explained  by  Biahop 
jUferenca  ia  Patiick'a  paxaphraae  : Oh  that  my  protealationi  and  jpptala  might 
*4^  iJni  upon  record,  regiftterrdin  the  jwUic  act*,  and  that  thrj’  might 

^ grami  upon  a plate  of  lead  with  an  iron  pan,  oar  nit  into  a rock 
or  marble  pillar,  to  eonliauo  to  all  paatrnly  • Of  this  pasaage  in 
Juhy  Kvelyu  ubimrret,  that  it  compreheudx  all  aorle  uf  ancient 
writing  or  Engraving, **  the  um  of  the  at)lu«  and  of  bi>uk«,  the  uae 
of  pUtre  and  of  atone.  l*he  Srptuagint  of  it  ia  m fol> 

Iowa : XU  yo*  )«ia  ea  niwy  rt^vNU  )1  nerA  U 

/bCXj'f  U{  s If  ci)ii^,  ani  t it  wirftut  iyyXofir 

M«.  To  thin  we  add  auotlMr  quotation  from  a much  later  scriptural 
Alsoia  lea.  aulhorrty,  Itaioh,  xxx.  ver.  8.  Ne*  «v?  aaA'rnr  lw>  w»fi'«w 

***■  r»arrm  «ai  ii#  ^i«Ai*r  m term  *1$  rmorm  emi  Uf  iff  r*e 

«■«»«.  Sott  go  trnte  U before  lAem  in  a tobte,  4*c.  I!er«  the  word 
ws^t.  winch  we  translate  table,  laeaua  !id>eUa  tcrxplorot,  or  more 
litcrallf,  a tablet  of  boxeood,  Wing  made  out  of  the  Wk^^f,  or  box* 
tree.  tUvr  teens  at  fair  a drfivatioo  fur  otir  Eugliah  ut  Saxon 
Word  Boua : as  papyrus  fur  f nyer  ; or  as  fitZi.**  (anulbvr  name  fur 
fiapyrut,  tl«  Egyptiou  plant  ur  reed  that  (itfatsbed  paper)  fur  b*bte. 
Leber,  in  Latin,  took  its  name  likewise  frum  the  material  used  for 
writing  uni  m.  the  inner  bark  (/lAcr) of  trees.  Adams, /2oiw...rn/. 
p.  806.  >Ve  have  alrvady  okiMrved  (see  /fivyrapAicu/  end  i/ir- 
AwnW  Ihrifion  for  C'OKex’ciV’B.  p-  491.)  uiaiii  iW  custum,  pro- 
bably faniiiiar  to  the  Chinese,  of  using  tlw  hark  of  trees  brfote  the 
iaveiitioa  of  paper:  aud  have  allwled  to  manuscripts  of  tiie  kind 
preserved  in  several  Librariet  of  Euru|«  U.  Kia^wulh,  in  his 
Tobteaut  lUuorigxiet,  4to.  18dl,  dedicated  lo  M.  lluml<otdf,  thui 
ehrunicles  the  acta  of  a ChineM  conqueme  and  Emperor,  Thsin-  ehi- 
hoimag-ti,  wbum  hr  styles  famduteitr  4e  ta  dgnaeSte  Tktxa  gut « thfumd 
CUncM  Chiae le nomgm'eiir porte  drnnif oertdemt.  Ueut  Mn«  ceuei  luUtr 

tabisrs,  mntrt  in  Qraatl$  g\$i  aurmtnt  tonia  de  nnweeatt  murre/fr  ^nw/jirr, 
ti  f VI  n'taii^iairn/  rirn  pomr  e«Va6/<r  /r  syrtnisr  fioiai  4et  Tchetm  en 
t'appwy^ml  ser  tee  oncirmt  /irm  ei  fire  fhulntre.  EjrtdJe  *ln  reprd- 
amre/k-nsf  imp>niuitea  et  ripiteew,  gai  tante»»ienl  tin  ponmget  et 
det  primnpn  rrfrmit  de  ert  htret,  it  comminmda  de  bruirr  tou»  let . 
i»«(vu  omrmget  ktUmr^uet,  ti  pnmetpalemteml  rriur  de  CM^rWnr, 
ym  sifsi/  rrrw  nunrsn  300  fsn«  mtamt  Imu  Cn  ordret ykrenr  e»lcutd* 
tnee  im  pitta  graade  rvywese-.  C*nt  rette  ssrewre  tto/emle  gae  let 
leHret  Chiaat  n'ont  JamrtU  pardommti  A fU/attrr  /rndmlear  de  la 
aamaelit  Moaarehte.  Cette  exeraikm  rtl  ia  ratter  il  eel  rr«  de  /*Anl 
in>*  esiyi/rr  lAust  Itgaei  let  AiatArif  set  swi*  rmsTiymt^  CAusmiw 

natu  erne  pmwmommim.  maim  ft'eM  aoal  pat  eH  tout  i /ait 

ptrdaet;  ear  dtau  aa  pagt  m Em  i DlWS  ms  ■!  y__L^  J .J,.J 

preagat  tmpotmbte  gae  taatee  let  e^p*e*  d^amaeaget  Mntrrrse/fnnefir 


Trtperlet  pHtten!  tire  anenattn,  mrloat  A aa  Ipogae  oii  ta  nM/irre 
Mr  tagael/e  am  Ivnmil  e'/ait  Irtt  dantble.  I^et  ceraerem  /imiemt  em 
effel  yraser  nrre  aa  otgUet  tar  det  labieltea  de  AninAew,  aa  bten  i/a  g 
itwieat  /races  irvc  dm  errms,  d’lurr  eaaiear  /amedr.  Opemdant  ti 
r rmptrrat  de*  Tksta  a fat!  ettager  aae  pefie  irreparable  aax  srrfneee 
per  At  Jettraettoa  del  Arret  ameteat ; san  graiai  glnlral  Maamg- 
tkmm  iftena  amplememt  dtaoatmageei  par  la  dleoaverte  da  papier 
ft  da  piHtema,  Klapruth,  Tdbtrmaa  Htttongan,  p.  38. 

A yet  more  ancient  downfal  to  literalw  by  removing  the  neeiM 
of  spreading  knowledge  through  printed  eigne,  must  have  taken 
^sce  at  the  destruction  of  Babylon.  Mr.  HarMnnI,  quoting  from 
A^nalsk  Mr.  Maurice's  Hatmt  of  Habgtut,  deacribet  the  tubstnace  used 
Lnpfstsed  oo  Clialdrau  to  premne  public  lecerds  of  whatever  tlwy  de* 

brlcki  aired  to  eommmorale.  A eocnpimlion  waa  peepeied  of  clay  mixed 

with  reeds  anil  fnrmed  into  the  sha^w  of  bricks.  While  ret  in  their 
nuiiat  state,  tba  device  or  isKriptioa  intended  to  be  pubuished,  waa 
atomped  upon  them  from  aomr  stnfaee  (probably  wood)  witb 
raised  cKaracterx  engmved  on  it  for  the  purpoec,  and  the  atampwd 
tnatrrial  waa  then  aohject  to  induratiuo  eiibrr  by  the  Son  or  by 
fire.  The  conobomtire  mideoceof  Mr.  Hansard,  a dialiaguishcd 
printer,  ( TypograpMa,  p 6.)  is  extremely  raloaUe  as  to  the  moile  ed 
stomping  that  moat  haee  barn  uacd.  Of  Ihia  anbetaace  i{  Arms 
wXetlta  at  bwrat  bnck,  liormad  tntoaquaie  maaBea  and  inpraaead  with 
mystic  characters,  the  walls  and  palaces  of  Balykin  were  for  tba 
meal  part  cooatroded.  Three  speeinwiw  are  preasrrad  in  TrUiitj 
Colte^  ('ambtidge,  (one  of  theai  a cylindrical  fragment  covwrad 
With  cfaaradrcB  imprinted  in  kmcitudmal  l•n•s^)  two  or  throe  in 
the  British  Mtisnan,  and  aevcral  in  the  Library  at  tha  India  Hoosa. 
Tba  opsatoo  of  Pliay  ia  hia  chapter  of  iiiTentiene,  (AmC.  Hiat.  lib. 
rti.  cap.  56.)  Littrrmt  saaimn  idaiyrser  /aitat,  bean  a eery  stnkiag 
referenre  to  the  Oriental  origin  of  laiiguagr,  and  of  ths  arte  af 
btsto »n  intcreoune  by  aigiin  writteo,  mgraved,  or  printed. 


Kote((.)  tMirlocI 

K.4H1 

Lai  ew,  eayi  Papiiloa,  whoec  authority  aa  an  honnt  witness 
is  ummj)eachabli>,  det  livret  Vkiaait  ehrt  A/,  towrmuat  ffdad,  ' — , ■ ' 

domt  la  grurart  eti  edinirsA/r.  Let  timuoai  lUi  earaclem  lamt 
ti  dtltdet  et  ti  metirt  gae  atui  aunomi  peiae  a In  graver  «Han  p .i.  ^ 
praperment.  A great  aeknewtodgment  from  tlw  best  xylogr-pbw 
artist  of  hit  day.  U'adleurt  la  btamlt  </r  rmf>r-<*nsis  <e /«  btamchrar  thlsiss 
da  papier  toat  ti  pmr/aitei,  gae  Je  a'ai  ntetrr  rw  si  lellrei  yrs  rt>f  ^“cmvlng. 
m oannse  nmpretttom  L Earope  gai  wm  nie  de  Itar  tire  caa<porde. 

Teat  eet  Arm  taml  rat;wi'in^j  foncirrememt  aver  Feu  err  dt  Im  CAiae, 

(ear  dmarr  pagt-lk  om  a’mte  poial  tenrre  A fkai/e,)  In /nullelt  me 
aamt  isi^rnaids  gae  L am  rile,  ea  torte  gm'tli  i»a/  pi>et  comare  mot  prtiit 
mgeada  de  poehe,  et  gae  ehaeam  del  aiit /eutllett  ton!  / rejonv. 

daw//f  pa^i>res/<i  minee  ga'bua prime  b den  appetetroir.  V-  TratU 
de/a  Urarart  ra  Bair,  lorn,  i,  eh.  vi.  p.  59.  lie  assigns  also  the  Mrtbod  of 
thinneas  of  the  (Thioetc  }wper  aa  the  reason  why  it  is  oevrr  welled,  p^tiulsgin 
It  ia,  inilecd,  too  ik-licate  and  fragile  a raatrrul  for  an  otdiDary  ^******» 
prinling.presa ; but  from  Ihe  circiimstsuce  of  net  being  sired  «ilh 
alum,  It  kaa  only  to  be  brought  into  contact  with  the  luk  to  take 
aa  immediate  tmpressiim.  The  block  (a  not  wry  thick  lalilet  of 
pear,  or  applwtrre,  or  other  bard  wood)  must  first  l«  firmly  fixril 
in  a tiorixofiiai  ^•ution.  T wo  brushes,  one  of  a stifier  kind,  (which 
may  Iw  KekI  in  Ihe  haod  and  used  at  eillwr  end.)  ihe  olhrr  sof'er  and 
ofonoldong  form,  must  be  promdeti.  I'lie  s1ttrUushisdi|iprd  in  Iba 
ink,  and  IW  Wock  sufficiently  rubbed  wiih  it  to  give  an  impn-inion  ; 
but  not  so  wtUvil  as  to  Uot  and  slur  the  dharaeters.  The  block  be* 
tomes  gradually  saturatid,  and  HI  a slate  to  print  thrrr  or  four  vheetx 
aueeessively  withoutafresh  si>{q4yufuik.  But  notwilhstandir.g ibia 
advantage  m saving  time,  it  M-vms  iiwrediWe  that  one  mau,  sccording 
to  l>u  JIalile.  can,  without  fatigue,  print  thrw  thousand  sheets  a liay. 

The  Mller  brush  is  aiqdinvl  to  ruli  the  pa)«v  on  (he  Uoek  with  suf- 
ficient pressuTvto  rvcrivr  tlwimpressioii.  Du  Hiikle,  Uncriptum  dt 
T Emfura  dr  la  Vhme.  tom.  ii.  p.  ^9.  Mr.  Hansard,  hia  Tgpagrm^ 
phta.  tivo.  Lomlim,  1825,  gives  a most  iiigenHius  fac-aiimleof  L'hincae 
printing ; it  ia  executeil  afier  an  original  block,  from  which  probably 
a mvuld  was  taken  for  casting  it  m Irpe-miHal.  The  original,  which  ta  Rperivnms  ai 
Grewixths  of  an  inch  in  ihirlcanis,  being  engraved  nnbolh  sides,  Ur.  tb«  Library 
Uonaard  prefi-re  to  call  a wooden  leaf  This  author  mentions  Kar.  India 
lag  seen  10  ihc  Library  at  the  India  House,  “ aevevul  specimen*  in  "®*‘*** 
rarioua  stages  of  the  |woccm:  some  having  the  paper  vnth  the  cHm 
racters  traced,  ready  glued  lo  the  board  : some  mgrared  hut  never 
printed  from « others  abowing  sigus,  like  the  original  h«  lias  had 
copied,  of  much  wear;  and  one  very  large  block  of  a picture  in  out* 
lm«.  But  all  these  are  only  engraved  on  one  aide  and  have  a dove* 
tail  at  each  end  to  slide  into  larger  blocks,  by  which  they  are  held 
firm  for  the  workman*!  use.  Several  uf  their  engraving  and  print- 
ing tools  are  also  in  the  sanw  Library,  and  confirm  the  account 
gieaa  of  tlwir  workmanship."  See  Cam*,  MurtUameaat  Din- 
ssoR,  p.  599. 

Note  (K.) 

The  vrriiings  of  Marco  Polo,  after  his  midence  for  eJghisaa 
yean  in  Chixu^  resemhUd,  in  Ihcir  reception  am«ug  !iia  contempts 
raries,  tlw  IravcL*  of  Bruce,  the  celvlralvd  ixploter  of  Aby»- 
tioia.  Mareo  Polo,  sajs  Mr.  Otlley,  |Hsfenrd  iiwtructing  his ‘Pi#  •*  ma*. 
Countrymen  io  matten  with  which  they  were  not  luthecUi  ac.  vnls'’af 
quainteil,  aud  relating  wonders,  which.  uiilU  corroloratcd  by  oll«r 
testimony,  were  not  believed.  His  book  for  a lung  lime  was  n^^,**** 
ronsMlcr^  Utile  better  than  a collrclion  of  fablee  of  his  own  nUera 
iarention;  later  travrUrrw,  however,  coufinned  the  truth  ofeoaic  of 
hia  accounts  : but  that  which  most  of  all  estaUialwd  his  veracity 
wua  Ihepublicatioaof  TAr  Ttateiaa/Ihe  TWwifrvAs  in  the  IXlhCe»- 
tury,  who  at  that  very  remote  |ieri<>d  maiulained  andrecortkd  tkeir 
intcrcouTM  with  the  Clvinrse.  A French  tr«ndaiion  of  this  Arabian 
author  by  Eusebius  Reoamkil.  a k-arned  Jt-suit  and  Oneut«li«t, 
appeal  at  l*oris  in  I7IS,  8ra.  The  writer  of  this  narratim 
iuturms  iia,  that  all  Ihe  CAi'acic , Iki/A  ncA  and  poor,  Ira/ntd  to  read 
and  write  f from  which  cimiOtttance  Mr.  Oltley  budda  a vi-ry 
rational  presumption  that  Printing  waa  even  then  commoa  in  China. 

Manoperipts  can  rwver  in  any  Country  he  a uifficieiitly  cheap  Utw 
rature  to  be  available  for  the  poor,  and  least  uf  all  Chines*  nianu- 
•eripts.  S«*e  Tixaboschi,  SSen«  della  Leltereiura  UaJ.  tom.  iv.  p. 

103.  and  Ottley's  HiUorg  0/  Emgraving,  p.  50.  55.  Marcn  F0I0  is  ISki'e 
not  altogether  rilent  upon  ChiMoe  Printing.  He  descrilws  the  «f 

process  of  stamping  paper-money  in  the  city  of  Cambolu,  (Khlu- 
boiek,)  aiiKV  calwd  IVkin:  to  which  process  we  karw  alluded  in 
our  bi^raphy  af  Coofocrua,  p.  504.  It  is  maoafarturad,  s«yx  be, 
tite  wnw  rsisA  of  tha  Mnlberry-tiae  Rada  into  a pvilp.  and 
reduced  with  site  into  the  form  of  paper.  It  ia  quila  Mack,  and  is 
cut,  whan  ftoishail,  into  large  and  small  square  or  oblong  pisers  ; 
according  to  the  totooded  ralua.  Public  otBeerSi  dopulod  fur  tha 
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NOTES  ON  ENGRAVING. 

imnoM,  •lilefirrflhtiriuuiw,  •ft"  '•'■'"B  in  Hit  ptiv»lt  minnei  in  .liich  the  Art.  >t  flirt  PH.U 

U,ch.i.ti«i|rtle»rn.oi»irt,er..i.i..inl«lbytheChMr.,i«Wi.B.  Snl,  ...  .iMmjmou.ly  pr«rt..d  l.y  Buiupe.!.  cr.fr.m.i>,  Tha. 

■ . - ^ 1 am«»n»  (ew.^)  ii  »«//«  j«,  e /'i.jir.rtii  »pr.  /•  momrlt,  woi.lJ  he  no  niiim  lo  eicitn  cnnil.ily,  nor  »ny  cuitilnini.  mwhmeiy 

„ f*,  h rtrf/o  W*  IM„  J,  cnni-io,  rl  n.rae  .!«,"•«.  to  he  eonce.l.d  from  Ibe  pitt"  C“"!  '•hlch  Outlnnlnilg.  ..  «• 

(Sme.™  inth  cinn.t.i  IW  .eel  n>ii»iirt>'»l  '»  him,  .ml  imiirint.  it  kno.,  .u  ellreimly  je.lou..  ITie  polmbilily  l».  Ih.l  Ih.  h«nil. 

upon  the  money,  eo  th.l  ihe  «ipii«  of  th«  .r.1  coloured  in  cmnnhw  roller  Biuxoted  the  iiic.  of  Ole  rolliO([  irert  foe  Inkinj  imprenmiu 

rmniun.  imiiremed  ui«m  it  ) iVoeiyolieei  e/  r.oysi.  «.rc.ft«  di  IWra  rivct.1  pUlm.  .v  . .o  o.  i 

H.mu.10  tom  ii.  fol.  as.  On  >h'  "ihject  of  It.k.  Mr.  S.e.gc  con.i.Ur.  Ih.l  Ih.  mWoloul,  l.pneed 

\V.  hive  given,  in  the  not.  imme<ll.l.ly  preceding  Ihie,  . deecrip-  oe  peml.r'.  ink,  oied  for  impremion.  hu  trv<i<iently  been  injuvomi,  pilnllM  ■••• 

lioooflbc  CbineM  nvoc...  of  Printing, coinpiled  from  Mendo«..lh.  mol  mote  M[.ici.lly  lo  work,  pnnlvd  In  different  .hode.  or  coloon 

Je...il  Arohiu«ml,ivloniin.lnliiH,hv  Du  ll.lde.  We  no.  giee  .ftet  llie  method  .died  chlMoecuto.  He  look.  up...  Ihe  oil  ..  not 

fremBreiikopf,(f'«i.r,otjifeeHe/vi.*'.rti<e*»inl.2ll»il,p.l6I))u  only  prtduvmg  ch.nge.  in  the  coloiu  o.ed,  hut  oIm>  .I.um  in  the 
quoted  by  Jr.  Singer  nt  p.  h3  of  hi.  Hir/or.  ./ /V.,,.y  Oird.,  mi«r,  by  .e, anting  itrt  lf  from  Die  colouring  m.ller-  He  mve. 

> dMcription  of  the  method  u.ol  In  Gcmiimyly  llni  emly  Form.  (.1  peg.  lOU  of  bt.  book  .liov.  n»ulion.dJ  . receipt  for  bUck 

QMioin  tfhnrider^  OX  Wood  Kn^^avcf.  **  The  M]T«  M,  Knriikopf,  prioUugeiak  *■  foUuirt: 

Bwtxtxlul'  **  pliuwil  » l)l»nk  of  pcar-tnpe  wood,  and  af:«r  oe*lljr  »b»*ing  iMin  eaoiTi 

|winti»jc frnrn  iwl'iihini  il  wilh  a »iie«*  of  #h*rp  irtm  or  jjUm  eiiher  posted  n"*  . . ki..»' * **  <* 

■ cibod.  rwlept  in  liii  Art  rubbed  off  tho  pencilUag  of  the  ori;;ins]  upon  |,wli.»nrpd  • *'  | 

the  pUnk.  lu  the  former  ease  the  draaing  was  entirely  de-  1 

.ImyeO.  sia«  ho  must  cut  through  it  into  th.  ^ ^ mJSe  or  don?  lb  wUb’a  mullcr  to  an 

lelt^th.  dre.ing  ...  pre«rv.^.nd  it  rc^m^^  , W ' *!i  ! Io.le.d  of  th.  Umf-Mm-k.  Pn..Un  bln.,  .ml'  lildim. 

eo,,^  .h«...r  ...  not  d, .110.1  ycxpr^rtil.  * „d,  mher  colour,  m.y  he  tried,  mid  imprertion.  obUinml  of 

.mull  .Inrnmrtrumcnl  cut  j^«.y  llw  «ood  on  c.ch  mdc  coii.itc.1  work,  m cbi.^rttmi  ,hich,  Mr.  si.ng.  m.lnt.in.,  .ill 

linta  in  the  desiirn  iwfitco  hiro,  and  leavinii  wliatever  tpaca  was  . ....  »■  _ • .;  ; 

m."cd.ith  c.W,cbmlWth;..™.imngtood...y.ithoUi«  nrt  .xhtlnl  Ih.  dcfrtd.  ofeornmon  prmltug.^ 

• . . «»•  » V .L  _ t J J 11  iu  5s«-  r me.;...  «kA  Ink  appear*  an  ancient  Rumau  mTenHan.  t petjrt.  (Sc«  Im*,  Cmnin  Ink 

.n.lmm.,,1..  in  the  .fwi/unm.,  Wmrui..)  Mr.  Oltley  o^rvei,  tirtt 

obiect  m'ri'*ent«l  m Ihe  draw  intf  would  ataoa  out  in  reiiero.  lo  «i  ».  - » f j •.  ^ - V*  ihaftritap. 

mike  im  «e«ion.  of  hi.  .oik,  tie  mi.ml  Ump-Umk  in  ..trt  lo  Ih.  W"  ibk  for  pnnhog  mmie  d.  .picurutee  m <3;^*^  S 

eon.h.lcnee  of  . purte  ; or  .oied  the  common  bimtk  ink,  .tiU  »mm  rl*'  'he  '"•'•'•'■etlon  jB  the  Prem  ; .ml  th.  firrt  lu.  Art. 

7T  , g J , , I „ f dUu.  r . LA  ..me...  - Bihla  that  »»u*4  from  !h»  rreaa  of  (ffoltenburiraf  Menit,  aoon  ufler 

time,  employed  by  eA.d-in'ker”  1 poumi  mme  »' '*'•  ' P?”  * HJO,  pemted  .«h  ink.  .hid.  in  blmtkncJ  end  coo.irteney  lum 

wuovlen  trencher  .ml  filled  . never  been  »,rp..icd,  Huron,  o/  Fuyrnei,,,  p.  9i!.  Mr.  1).  np- 

I^rtl  over  h»  jeoiKlcn  plunk  or  l.loct  In  Ihl.  munon  ^ Mve^  __  ^ Burtieim  PnnI.  of  142^ 

th.  prorament  limt.  of  lu.  .ood  ciit  m l.  ..  much  rolour  M .M  j ,iU, 

nemmry  for  .n  .mp.e..u.n.  He  nc.  U-1  .cl  P*l«  u,„n  Ih.  ■ . . y,mrti.n  ongin. 

coloured  iurface,  pasMhl  otct  it  a amoolh  bfoaHl  piece  of  wood,  or  a ~ » 5 n 

thick  htirsC'hair  bfu«h  acmiallwd  with  oil.  and  continued  Ihia  ope* 

ration  to  and  fm.  until  he  |*ef«ived  that  all  ih*  line*  of  the  wood  ^ote 

plink  were  iiri|.rinled  on  the  pa|wT;  which  was  th«n  remoretl  from  The  dtiie  of  this  de<Uea(ioa  mutt,  of  coune,  be  limited  to  the 
the  block,  and  his  work  fluiahnC’'  Sf>  numerout  are  Ihe  poiuls  of  period  during  which  Huaociua  IV.  held  the  Papal  chair : nami'ly,  be* 

resemblance  between  lh»  mclhofl  and  that  practised  by  the  ChU  tween  April  2,  wlicn  he  was  elected,  to  Ajiril3,l2d7,  when  he 

hete  th:it  it  srcnii  obrioua,  almost  lo  demonrtralion,  that  the  Art  dicil.  The  Uarvn  Hcioeken  joined  the  Parisian  dihrltanti  of  his  linM 

ef  Kngraving  and  Printing  from  wood  was  conveyed  to  Europe  from  in  cudearouriiig  to  laugh  lo  scorn  Papilkm's  aenlimeota]  story  of  ihe 

China.  Sec  Palmer,  //aury  cf  Fnntx^,  p-  5.  Cunio  : but  llrineken,  llvuugh  be  bears  tcsiimony  to  Ihtf  upright 

characlrr  of  Pdqiiliaa,  and  esprcHws  his  eunfulcnce  tlial  be  did  not 
Note  (L.)  inveut  Ihe  slury,  is  himself  severely  ubiwrved  upon  by  1)«  Mutt,  as 

, - , . . ipiilty  of  palpable  mjsreprwwutation,  .fe  werfai  pni  pourYirei  iW.  rf« 

The  earliest  mention  ol  the  term  kurtetummeher  (canJ.maker)  ce  tnU  ii  nrnetrjr  tt  rr’swr^irs&fr,  faJ- 

ioOennaiiy,  is  found  in  the  records  ofthe  city  of  Augsburg,  which  jyjjo-  xo  PawUon’s  uarrative.)  Att  Uru  tFHottorf  it  mil  Vr^aim, 
in  Ih*  XVlh  Centur)'.  and  some  Onhirtes  earlier,  was  cue  of  the  PapxUan  ilail  atort  14  mw,  «*.»«  U ea  mvut  av  n»<iia# 

great  depots  of  the  Veneti.an  merchanU,  thr^gh  wluc^  by  land  t'lami  ni  fan  1698.  Mtirr,  fitUxalh^uf  dc  /Vw<«re,  4-c.,  I'Ztno. 
earrrapw,  they  furnished  the  Southern  psrts  of  Germany  with  articles  pfinkrort,  1770.  Ileinrkeu  likewise  aiscrts  tliat  no  Count  .Altwrico 
of  coramercB  and  mamifacture.  Biiaheim,  at  no  gted  rtisUore  e*»sti*d  ia  the  time  of  Po^*  Huiioriu*  iV.r  but  the  Abh^ThrAMc 

frum  Augsburg,  is  renowned  in  the  annals  of  xvli^jraphtc  pruning,  r 233.)iiuotes  Toivduiirs  Ht$l«rg  of  Ftitnsay  2»Bi-*ln- 

Pivoeerr  by  fur  the  diM»v«ry  there,  by  Baron  Heinrken,  of  the  earliest  Print  in‘i675,  which  records,  from  A.  ».  IU9  to  a.  ».  inciu. 

Heiat^roor  bearing  a date  «rt  which  at  present  any  certain  knowledge  exists,  m^ny  lolerviting  particulars  of  the  Cuoki  family,  and  of  succcs-  "* 

It  i»  the  wi>ud-print  of  iMint  Chrirtouher.  dateil  I4i3.  It  is  pre*  {»nidrts,'Beta*f«UiMi,  and  .\llicrieo.  Th«ch*racter,1oo,irc 

IaS;  •1*>W‘*'J  tsxhnry  of  Karl  Spenerr  in  lj«  same  sfale  as  Uononus  I V-  was  that  of  a cultivator  of  leitvraliue, 

orhen  tiviorken  it,  piM^  in  the  , aside  of  one  of  the  peculiarly  favoiiraW*  lo  the  tasteful  |n.r*uits  of  hi*  young  re- 

cevereof  . Lulm  MB.  ef  the  year  UI7  . ..ih.u  Ih.  uthrt  .over  ot  H*  .»  Ihu.  rlercrlbed  ia  nff.  i.  p.  W,  of  V^n  4r  t,n/lrr 

the.imeMS.np«.tc.ll.kc.iveuaothvi..>o<l  c.,l,“TheAanunc.u-  p„,„  I-uri.,  1783:  /fceor...  7F  mmmr  /«  /ertnu,  rt ,.rtv 
tionoflheV1rgia,"but«ilh»ul.<lule.  Bulh(iflti.TOt»urlr..re..r».  . ^ /c  /uive  rmrtr,  dn  (MImtwunli  ,.v  /«  Anccc/e  Be 

Llance  to  the  anguljrstiffuL'ssofllie  GnfMn  School  lhanlo  the  Ita-  Pamiifeat.rt  trt  (mjtdneturet  od  U or  fiwwo,  wc  tui  permtrtnt 

liao  style  of  Art.  and  though  m both  of  them  the  «idan*tory  Latin  J'eitcoirr. 

ioscriptionrs  are  in  the  German  or  black  character,  yet  that  Gothic  u Ihn  translation  given  by  Mr.  Ottlcy  (Wirt,  o y«ribrf  iwr. 

eharictcr,  as  observed  by  the  Abb*  Lanai,  (Slona  /V/oficw,  tom.  I.  P I3-)  of  Psiiillon  s Trench  version  of  the  dedicatory 

p 75.)  mwaiWiii  Italy  for  inacnplwos  «•  P|rtures  till  towanl*  th*  the  beginning  of  the  Work.  “ The  heroic  actions, 

close  of  the  XV  th  CeoluTy.  Neither  of  these  Prints  appears  to  have  j„  of  the  great  and  magnanimous  Macedonian 

received  the  impcvskm  by  the  stroke  of  a soft  bctuh  on  the  hack  of  A,exan.ler ; dwlicaied,  prweotrd,  and 

|l«  paptT-  according  to  th*  ancient  mcthcKl  described  by  Breitkopf.  holy  Falhrr  Pope  Uimonua  IV.,  Ihe 

Both.  a.  Mr  (^iley  ohserres,  are  ir./A  « prvrr  upon  a paper  . ^ Church,  and  to  our  illustrious  and  gene- 

rathcr  thick  than  otherwise,  with  black  oil-culour,  or  what  i*  cum-  motlwr,  by  u*  Alessaiulro  Allwwo  Cunio  uod 

manly  termerl  printing  ink.  It  seems  to  us  to  combine  the  labour*  Cunio,  twin  brother  and  sUter  : first  minevd,  imagine.!, 

of  an  arliat  from  Italy  with  tboee  of  a German  pretiman.  attempted  lo  be  executed  in  relief,  with  a small  knife,  on  blocks 

Note  fM.V  of  wood,  made  even  and  poluHvd  by  this  learned  awl  dear  mtrr  ; 

Paine  Sind  of  ' Continued  and  finishvd  by  us  together,  at  Ravenna,  from  the  eight 

initrusaeni,  Mr.  Savage,  in  his  Proclicoi  Himli  «n  Dfcoralive  Prinlimg,  oh*  Pictures  of  our  inrention,  paiutrii  six  times  larger  than  here  rqwe- 
t***T*^»  serves  truly  of  the  roller  used  by  Chinese  artials,  that  it  was  on*  of  seoteil  ; engraved, explained  by  verses,  sod  thus  marked  upon  iho 

IseTmessIa  *u«i«»t  mode*  In  Europe  of  taking  iropreesiona ; and  its*  paper,  lo  perpetuate  Ihe  number  of  them,  and  to  enable  iw  to 

CaiMfor  forms  US  that  a hand-roller  is  aomelimes  used  at  this  day  b\'  our  present  llu-m  to  our  relations  and  friends  in  testimonv  of  gratitude, 

prtniinf  froei  Kngravers  on  wood  to  obtain  good  proofs  from  their  blocks,  friendship,  and  afleetkm.  All  this  was  dmic  aiul  finished  m 

TIm  simplicity  of  the  method  by  a hand-roller  would  facilitate  when  only  sixteen  yean  of  age.*'  The  cinginaiinscription  ia  st^lc 
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OB  by  PoplUon  to  b*?e  b«*o  in  Lnim  or  Buci«it  Oothtc-ItoJian  ! an  in- 
K^nrln«.  tariuil  ar»h»chf*ct  u,  »*  Mr.  Otlley  oi-tenrw,  »he  craro^wd 

ttvl«  uf  Papiiton'a,  or  rather  M.  tir^der'a,  Vriroch  trunulatioo  It 
vve*  itJB-ir  10  hat*  Iwo  “done  iulo  Krwich*’  fi'lt,  aiwl 


8a{rwl 
dy  piles. 


{ilcrBlIy.  from  a I^tm  otjpnal.  (V.  PaiHllon,  Trwti  la  Gravure 
ea  li'tt,  lorn  L p.  84  ) Mr.  O.  also  remark*,  that  ^hoiigh  llm 
•chotarihip  of  Fapillao  might  bo  insufficient  fi>r  deciphering  this 


ancirut  fk-ilicatKm  without  assistance,  he  m«ist  at  l«a«t  bare  been 
able  to  iHrt  the  proper  names.  AVesaaiWr,  Pujhs  Uonariua  IV'. 
and  those  of  the  two  Cunioe.  Then  aa  to  his  cumpelencr  on 
aitiaticpwmts.it  caonol  be  disjK»ted  lie  mentum*  a memufandutn, 
written  **)'  Cunioa,  (fat  tbe  copy  in  qnif»*ion 

^ nreaefiyd  in  fbeir  family,^  on  the  margin  beneath  one  «f  fho 
Pfuits  to  this  effect : “ Thf  yrsiierf  t>/ the  at^iin  i/otit  maU  ieAo/> 
/iMperf  Jrfpfr,  timt  ihf  paper  itrsy  mti  iowch  H Mjf  moer.  fa  ai  to  be 
recttviiff  ilie  imprrfnna**  He  says  th«  biocka  ajqtearto 
have  been  prtoicd  by  means  of  the  pres»ur«  or  fridtan  of  the  hand, 
with  a light  tmt  of  iodigo  m distemper,  and  deaertbes  the  imprrs* 
lions  to  gtanwlou^  os  if  the  pap«r  hod  been  apjdieil  to  the 
engraved  block  witlumt  being  first  damped.  This  ts,  says  Mr.  0.f 
exactly  a circumstance  usual  with  vary  early  wood  prints.  They 
were  printeil  without  any  mixture  of  oil  in  the  colour  used  for  the 
pUfpuM:  and  there  ia  good  rcaaon  to  preiume,  frum  tlie  shining 
appearance  oflht  backa  of  idd  Wood  Eagravinga  of  thu  kind  taken 
ofTby  frsctioti,  that  the  paper  waa  commooly  used  dry.  Wet  paper 
would  not  have  withstood  the  fiictien  which  a|^>eara  to  hare  been 
apiHied. 

Tha  fate  of  theae  amiable  twine  was  untimely : the  youth, 
trainesl  to  war,  (a  chief  employment  of  Italian  gentlemen  in  Ihoae 
days,)  followed  hia  father,  the  CountCunio,  in  one  of  the  expeditions 
which  then  •«>  frcipiently  embroiled  the  petty  States  of  Italy.  It 
was  after  signalising  himself  ao  as  to  be  anighted  in  the  field,  fit 
hia  courage  and  conduct,  and  dunog  the  aulneq'ient  interval  of  hia 
being  ordervil  to  Kavenna  for  the  cure  of  his  wounds,  that  he  Iwgan 
to  compose  and  engrave  with  his  sister  the  Work  in  question.  They 
codtiniked  aftorwa^a  to  employ  together  the  fi**  seasons  of  respite 
from  Civil  warfare  in  this  pwoceful  occupation  : but  in  a fourth  cam* 
paign  with  HU  father,  the  brara  young  cavalier  fell  covered  with 
wounds,  and  the  offectinuatc  IsaWllo,  broken-licatted  by  his  toes, 
died  not  lung  afler.  It  is  to  be  rcgrcltcd  that  Papilkm  !o^  sight  of 
lliis  curious  Work  upon  the  dralh  of  his  Swiss  acquaintance.  The 
Library  the  V'aticanis  said  to  have  been  searched,  but  hitherto 
in  vain,  for  a supposed  iirwentation  copy  to  Pope  lloaotius  IV. 

Zani,  in  the  passage  of  his  Work  above  alluded  to,  obserTCt  of 
the  notices  which  he  waa  to  fortunata  aa  to  eollert  from  Tonducci's 
History  of  Faenta^  that  although  no  mention  ia  expressly  made 
reapacUng  tl>e  two  twins  of  the  family  of  Cunio,  neverthelewthara 
is  grvut  probahnity  ThwT  • eisaet  AuSjRCoCiinio  (spoken  of  as  a 
celebrated  diameter  in  the  same  year  ■?»  II  IIib  i nMg  iV,  yas 
•lectod  Pofie)  was  lh«  faiber  of  .Vleasandio  Albertco  and  IsaDeltiL  ' 

Nole(0.) 

*nie  flnt'mentioned  of  Uicee  compouml  oe  mixed  modes  of 
blockwork  was  one  of  the  eartirst,  and  was  practised  by  tbe  kartem- 
tnecArr,  and  by  the  mojiufacturrra  of  movable  altar-pieces  called 
<rao«e  by  the  Italians.  The  word  is  coa)eclured  to  be  a cnrruntioa 
from  ilnm,  icmi,  an  image.  Janaen  adopts  the  opinion  of  Breilkopf, 
that  the  karienmaeher  were  subsequent  to  the  illuminiate.  Ihnmgh- 
out  ancient  Chrietendom  the  use  of  theao  sacred  dyptics  was  very 
general,  'fho  oldest  Print  extant  with  a date,  called  the  Buxhrim 
Print,  of  which  we  hive  already  spoken,  (see  note  (L.)  above,) 
was  coloured  in  this  manner,  as  likewise  ita  conipanion,  “ The  An* 
miaeiatioa.**  Both,  it  la  probable,  were  originally  designed  to  fvld 
tip  in  a portable  form  facing  each  other,  to  be  opened  on  ciccaatons 

davotion,  and  when  the  Mass  was  to  be  celebrated.  Probably 
many  mure  of  these  (not  treasures  of  Art,  hut  rather)  biblical  relics 
remain  vet  undiacovcrwl  in  the  Hrligious  Hotses  of  Germany. 
Excellee  fac-stmile*  of  the  two  Kuxbnm  Pnots,  and  of  another 
ronsidrred  still  older,  te presenting  St.  Bridget,  are  given  in  Mr. 
Ottley'a  lliUory  «f  Elagrating.  The  eolonring.  or  tinting,  however, 
la  purposely  omitted,  in  order  to  show  with  more  distinctness  the 
lines  of  the  Engraving,  llie  colouring  of  tha  original  St.  Bridget 
is  not  laid  on  l>y  means  of  itencib,  but  by  the  hand.  {History  of 
^■yrovuiy,  p.  88.  note.)  Both  the  original  St.  Chridopber  and 
the  " Annnnciatian"  ore  atvneilled,  and  both  with  tlM  aane 
coloura,  and  bulh  appear  to  have  beim  minted  on  tha  same  paper, 
(p.  91.)  Lanri  ilescnhea  tha  naei  to  which  thase  aoervd  Picturea, 
dypiica,  or  movable  altar-piecee  {ehe  in  p«ii  patn  Thalia  m hms*. 
NAiwiro  oiKY/Jw)  were  applied,  ofld  thus  qwitea  from  Buonorotti  t 
Vsa  aRticAujiBM  de  O'uriaueaimo  fm  ieaerf  Sf>pm  gii  a/lart  met 
sacrijlcio  delln  mttm  s'  dUtifi  tTargrafo  o ifi  arerio,  cAc,  jfisiVa  la 


earns  fuaztone  ri  ri^NVyamis^,  come  ins  libro^  e ti  rteoonno  of/i'asvr.  ^t'ncd  cuts. 

Rttmnesi  !a  stetsa  fyora  aarke  iistrodotte  It  tavole  pti  gram^,  cAe  ' y ^ 

nmUmeatr  ermmo  dor  rj  omavibiltf  e qareta  umwaa  «6  rai  pacAo 

rtbqm'e  k»  rrtiute  us  //a/io,  si  i conservaia  /ungosmnUr  nella  cAiVaa 

Greta.  Fimo/mratf  m poco  a poco  si  rmnuirM  <t  Aptagrre  ut  em 

eo/a  tat'ofa  utsita,  (V.  Slonm  Pittoriea,  vol.  i.  p.  7g.  note.)  The 

anrone  im>  particularly  specifivd  in  (be  VaiMtian  decree  of  144). 

(See  fourth  note  to  Art.  *i&.) 

Note(P.) 

The  phrase  printing  in  cAiwreseiow,  or  in  cameo,  has  )>een  ex-  Proereisa# 
clusisely  applied  to  this  compound  process  of  Engrasing.  although  ^^yy  riasto 
it  must  be  evident  that  all  engravtnl  woiks,  excq4  mere  ouilinea,  ‘ **^***"®* 
imply  the  knowledge  and  praciica  of  chiaroscuro.  It  is  supposed 
(hat  at  firsl  unly  two  blocks  were  used ; ono  to  give  tha  outUna  and 
the  shaded  (uirta,  and  the  other  the  colourvd  ground  out  of  which 
the  li,!hts  were  cut,  to  imitate  their  bring  put  in  with  white  ; and 
thia  ciTuct  waa  produced  by  ira|irrwiiona  on  white  psjicr.  In  a I'Ciy 
few  years  the  process  woe  corrieJ  further,  so  as  to  imitate  drawings 
in  chiaruKura,  and  with  such  success  as  to  iodaca  some  of  lb* 
greatest  artists  to  encourage  it  by  (hair  assurance  in  drawing  tha 
subjects  on  tha  blocks.  Theta  early  product  ions  wt-re  cotihot-d  to 
threa  or  four  blocks  printed  with  diwrenl  grsdaluas  of  shade 
of  tbe  same  colour  which  produced  the  effect  of  what  U fenced 
chiaroacuro.  Their  general  colours  were  dull  ochry  yellow  or 
brown;  aumetimes  they  used  a grey  ink;  sometimes  a reddish 
colour;  tosnettmes  dull  blue  or  rurple;  ami  they  oceasianally  varied 
the  colour  of  one  block;  ao  (uat  we  meci  with  the  same  subject 
printed  in  a variety  of  way*,  and  poducing  diflvrent  efEwta.  la 
many  initanecs  they  did  nut  engrave  an  outhna,  but  produced  their 
imitation  of  drawing  by  gradations  of  tints,  tbe  termination  of  tha 
lint  baing  tha  termination  of  tha  subject ; while  different  depths 
produced  the  draperka  and  shaded  parts.'*  ibavage,  ProcUeul 
Hisit.)  The  some  dntinctien  ia  mode  by  Bartach,  (JlnUttvisg,  SfC. 
th.  ).  sec  118 — 120.)  between  1.  tbe  piucesi  by  means  of  two 
blocks  for  imitating  drawings  on  cniouiw  papr  touched  up  with 
white ; and  2.  the  imilatioD  of  drawiagi  in  bistre  or  such  os  cootaiji, 
three,  four,  or  even  five  tints  laid  on  in  flat  masses.  To  thia  second 
etyle,  requiring  at  least  three  and  frequcnily  four  vciwrato  blocks, 
be  gives  the  name  grou  m graa,  (gray  upon  grey,)  or  romsyewx, 
becauae  Intended  to  imitate  Paintings  knowu  by  tliat  name.  I'or  a 
further  account  of  these  procataes,  see  Papilloo,  TVni/r  de  h Orature 
em  Bait,  tom  L ch.  ii.  lit.  and  iv.  To  Ihasa  methods  Mr-  Savage  addiL 
in  the  tVork  just  quoted,  a further  attempt  in  which  he  has  succeedea 
but  indiffvwntly  to  imitate  coloured  drawings,  lie  inIruducBB 
various  tpcimena  from  Paintings  and  Drawings  by  Callcott, Neale, 

Craig,  Varley,  and  Brooke,  tome  in  a suite  of  eeven  blodis,  one  of 
thirteen,  one  of  fourteen,  and  osie  (a  sad  bilure  ))  of  no  leaf  than 
twenty-mine  blocks. 

’ Moto(Q) 

The  nrd-makers,  according  to  Adam  Dartach,  wnv  (he  original  rsnl.maber* 
cutters  in  wood,  ( yb'-macAwcufri*,)  but  probably  only  became  a dis*  earliest 
tinct  Itorporate  Body  in  (iermany  after  they  had  laM  askle  the  *^*®**^*®***”* 
manufacture  of  conlt,  and  srerv  solely  employed  in  engraving 
Picturea.  *nus  epoch,  however,  is  not  ascritsincil.  >Veon1y  know 
that  they  assumed  the  name  of /onwtcAnWdcr  .about  a.  n.  H49. 

In  pmpriion  oi  printing-office*  in  the  XVth  Ontury  became 
more  numerous,  and  the  demand  for  books  tnrreaiwd,  (which,  in 
imitation  of  the  MSS.  of  that  priod  were  crowde<l  with  Prints  and 
pictorial  illustrations,)  the  number  of  craAsmen  in  thu  profesuon 
multiplied  ; and,  as  happens  with  a multitude  of  professors  in  any 
Art  or  Sdener,  divulrd  Ineir  laboiin.  each  taking  a peculiar  depart- 
ment. Hence  aruae  numerous  distinct  branches,  more  particoUrlj 
in  Nuremburg  and  Augsburg,  between  the  years  14S9  and  i486. 

But  th*  formockmeijere  avpariitcd  themselves  into  a higher  class  as 
soon  as  their  monectiun  with  the  profession  of  Pointing  raised  their 
Art  Iwyond  a mere  mvchauical  (rode. 

It  hoi  been  a question  whence  tlie  gmlesque  figures  on  modern 
ourl  cards  could  nave  been  derived,  ^ey  bear  no  diitant  mem 
blanee  to  some  of  the  repmentntions  of  the  Iniman  figure  among 
the  Chinese,  and  it  will  1w  seen  that  (heir  modern  cords  ore  charged 
with  similar  designs,  but  we  haw  no  certain  due  to  guide  us  in 
ascertaining  whelMt  ours  were  thence  derived-  (V.  KNOttavrno, 
pi.  i.)  Tbe  figures  in  Mexican  hieroglyphic  Psintinga  also  offiied 
objeds  very  rcacmbloot  to  tho«e  on  our  court  cords,  but  Ihvre  ia 
not  any  reason  for  supposing  that  with  them  they  have  any  con- 
nection. Perhaps  we  ought  to  seek  no  further  than  tbe  rude  cute 
of  the  XlV'th  and  Xl'th  Centunea,  many  of  which  ore  as  remote 
from  being  enmret  imilations  of  humanity,  as  are  the  similar  objects 
depicted  on  the  figured  cards  of  tbe  present  lime.  Siogvr'a  Hsei. 
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Kal^i  M 
E■Kr»^  lag. 


rUtying  CtfftUy  f.  21 S,  IIciiMlcrn  prorei  tha  maaufacture 
of  tiks  CATtU  iu  GrtmaD}'  to  hava  i-aiain]  a*  rvlr  at  a.  o.  1^76. 

B.irt«ch  ^ivM  a long  l»t  of  the  diffrmtt  divivuna  of  labour 
rvwUing  from  the  lamastHl  i^uontit]:  of  work,  and  the  nmw^wQtly 
iocrvaxeii  Bijrohcr  of  woikmeo.  Il«  qicdIioiii  the  4errrwM«cArr, 
(cord«maVcfa,)  karlmm^Mer^  (catiS*|>aiul«r»,)  Ltirfmakirt,  n*tt«f» 
paioten,}  (leltcrpfiatrra.)  f»rmuk»nJrrt  {block, 

cutiera,)  mvMffhnntltr,  (model  carvers.)  modi§tm,  (modeUers,) 
jH/r<nsis/<w.  (M«neilor|Mtt«ro-»ak»rs,)  tfhaehifimaKhr,  (bux-paiut. 
era,)  UiuMinuttn,  i,  lUunuaiata,^  aud  tckinmaklrr^  (gililcni.)  lie  ihcD 
pmeerda  to  a bci«tf  hialury  of  each  departOMint.  The  old  kttef* 
paintcra  and  pattna  makm  s^ill  cootiaued  their  occupalwn,  and 
have  existed  to  the  pmeot  day  through  various  alafpri  of  improve- 
ment.  The  model  carven  went  over  to  (h«  manuCaci<.rica  of  printed 
cotton*  and  Utvena  { arut  the  lUutmmaun  anrl  *<-AMJM«/rr  to  the 
Eo|l^aT«rs  on  eop|a«rv  in  whose  tervic*  they  arc  atU)  {larlly  tngUfttid. 
But  the  tJoek'nt1tefs,or /bcmj>-A«rW''r,ae|>aiat«d  themaelvet  entirely 
into  a dwtiDCt  Botly,  continuing;  giaduuUy  to  improve  tbor  Art,  aa 
it  more  and  inont  became  connected  with  Pmntiog  and  Deaign. 
jtm/ntmmg,  Sft.  th.  1.  aec  594. 


Note  (R.) 

To  ioilruct  thow  who  could  not  afford  MS-  copiea  of  the  Scrip- 
turea  or  of  relit(iuua  boohs  which  were  aaoketmte*  raitvnstvely  aud 
BaK<tilk«ully  dlutamated,  and  which,  even  when  cbea)>«*T,  were  too 
eoaily  fur  the  common  people,  a smalt  folio,  mtilted  Huia^te  ec/cria 
BtbUaPan-  c/ AVel  7'crraMcwrt  niA/iu  Paii^criiM,  was  puUishvd.  Copies  of 
it  luve  loug  been  anMDg  the  literary  rarities  of  our  times.  Tlie 
Bf&ii^krra  SgfMC^rtama  of  Dr.  Dibdut  may  be  referred  to  as  pecu- 
linriy  rich  in  treaaurca  of  this  kuul.  Mr.  OttWy,  whose  iluUrg  t/ 
Emgravmg  cimlatns  much  curiotn  matter  cooceming  the 
Eomgfram,  describes  it  aa  a small  fuUo  of  forty  Irate*,  printed  on 
one  aide  of  the  papwr  only,  by  means  of  friction,  from  ths  tanks 
number  of  blocks  uf  wood,  or.  more  prubwldy,  from  twenty  blocks, 
in  which  caK  each  block  would  contain  two  engrared  pages.  The 
blank  tides  of  the  psDcr  were  thsu  patted  together,  so  as  out  of 
•very  two  to  form  one  leaf,  with  the  appearance  of  bemg  {Winled  on 
both  sides:  in  which  respect,  observes  Mr.  O.,  as  well  a*  in  its 
Wuwn  tint,  apparently  uomixed  with  oil,  it  rvsembles  n»ost  of  tbs 
•arly  block  hwkx.  (p.  112.)  Kach  Prin*  or  psge  being  from 
inches  to  10^  inches  in  height,  by  about  7^  iacltee  in  brnsdth,  fur- 
jushes  throe  sabjeds  from  Scrijiture  hiatoiy,  dUpoard  in  compart- 
ments  tute  by  side,  across  the  middle  of  the  page.  The  s|we« 
abovs  tbs  central  sub)«ct  is  occupird  by  two  hall-length  ligutcs  of 
propheta  fiatnarchs,  or  holy  man.  The  s)>a<a  below  it  similarly 
occupied,  aod  the  remainder  of  the  page  aJ  its  four  c«..r)ien  it  lakfu 
up  by  rbytlimical  and  other  iascriiHKiiMi  in  Latin, •xplanatory  of  die 
•vents  and  persons  rvprcsenti.'U.  Thi-se  pictorial  tqvesealatiuua  are 
coloured  in  a rude  tnanoer,  unworthy,  in  many  of  tlm 

^graviag.  The  Work  passeil  through  oeveral  editions,  which 
licinekeu  is  verycsreful  to  paiiiculante,  as  did  also  the  /'uioa  »/ 
Sl-JMh»,  jiuhlisl^  in  a umiliu  manner  about  the  same  time.  This 
BJflt**  Paupfram,  or  Poor  Man's  Bible,  excited  in  those  day*  no 
jtecuhar  interest  beyond  its  being  thought  a cheap  compendium  of 
religious  knowledge.  Mwlern  estimation,  howrver.einitko  it  to  tb« 
name  of  Bibita  diriioat.  Mr.  Hansard  (at  p.  36  of  hit  Tgpogra* 
pAin)  thus  states  llte  prices  that  have  bc«m  given  In  Ihs  XVlllth 
and  XlXth  Croturies  fur  the  /’wr  Man's  Dibte  of  the  XVlb : 

£.  s.  d. 

1753  at  the  sale  of  M de  Bose,  lOdO  livres,  43  15  0 

1769  M.  Ciaignat,  830  livns,  36  6 0 

1791  M,  Pan 0 0 

W13 M Willett 257  0 0 

IdlSor  1919....  Duke  of  Marlborough  , • 52  10  0 


Note  (S.) 


That  great  step  (says  5lr.  llaataril,  quoting  from  Unrtie**  As- 
rrudnc/ios  le  /i<i/«iyr«/.Ay)  towards  periecitng  the  Art  vf  Priiitisg, 
namely,  the  inventimi  of  fiwl  type*-  ajipean  pretty  well  asevrtsined 
U.^  to  have  been  in  the  year  1456.  Twenty-five  of  the  leaves  of  the 
lawMloeof  Bpfcuimm  Httmmm*  ^MsAw/iesij  were  pemted  beihre  that  invention; 
rskll  types,  and  Dm  remaining  thirty  eight  lotvee,  together  with  the  Preface  ta 
cum[dtf1«  llie  bonk,  had  tlw  ailvanlngc  of  cast  type.  The  second 
l.atin  sihtion  differs  from  the  former,  in  having  the  whole  of  tbs 
•xpianatory  tost  printnl  with  fusil  type,  exactly  resemlding  tlwee 
employed  far  part  of  the  leitcr<prvM  of  the  Arvt  eOitien.  In  the 
PWtmsh  or  Dutch  editiaaa,  the  text  !•  printed  enlirsly  with  mev. 
■Me  tyjie. 

Hie  chronoli^cnl  order  in  which  the  diseoreries  in  Typography 
•ucceeded  each  other,  has  been  put  down  thus  : 


Printing  from  blocks,  ahoitt  a.o..,1422  ' v 

cut  srperatf-ly  of  wood. . . . 1438 
Du.  do.  of  metal. ..  .1450 

D).  east  in  moulds .1 456 

So  that  Utile  mom  than  thirty  yrarx  «Iapsw<l  from  the  stale  of  the 
Alt  at  the  time  of  printing  the  HAUa  Pamymtm,  to  the  time  nt 
rasluig  iIhi  firxl  metaOic  type  from  Ute foundttg  of  GuUnburg  and' 

Scbertfi-r. 

Mr.  Ottlcy  maintains  that  of  all  tlm  block-work  so  rlaboratety 
dncribnl  1^  Htinrk«n,  only  ihive,  eu.  Ifae  BiUm  Pewpmrm,  the 
Cwt/Wcs,  er  Hut.  t'irgmii  Afarue,  anti  the  Speca/um  Hamamm 
can  claim  any  dial iudiua  as  woiks  ul  Art{  and  on  this 
■ccouMt  ciM'swlcrs  these  three  as  rather  apporlairiing  to  the  aiMMrot 
Bchuols  of  Holland  and  Flanders,  llum  to  that  of  Germany. 

N.4e  (T.) 

The  mysterious  eoncvalrarnt  which  attrmled  the  early  prrfurm-  Ksecniion  oS 
ances  in  the  .Art  of  Printing,  as  wvll  from  blocks  as  from  ty|iea,  has 
left  almost  rvery  thing  to  antiquarian  eumiite,  rsptrcially  ruqivcling  mya«r>  ud 
the  original  {cojectots.  Inventors  seldom  fuiesee  Ui«  utmiial  kr}ic  Mvret. 
TsJ'ie  of  the?  ie(s«a.  Thrir  only  aim  at  firfct  is  to  do  soinrthing 
better  or  cheaper  than  what  ihry  a#e  alrvady  dmve.  The  first 
•liyect  in  jirintnig  figures  of  Saints,  Ac.  was  to  inniats  Drawing*, 
aa  tlw  first  in  printing  Ivoks  was  to  imitate  MSS.  and  the  care 
and  accuncy  necesaary  for  tbia  latter  ]>ruceas  acenuots  for  tlie  ex- 
celUmce  of  early  Priming.  Sudi,  ob^rves  M.  Beckmann,  Is  the 
Usual  iiTdgrvw  of  iuvcDtious.  Aftertbe  iovrnlionof  Prieting.  peo|4« 
eiidvxvourvd  to  make  printed  hooka  as  like  as  potaibl«  to  manu- 
fcrqits,  hecauao  they  imagined  that  this  iRTvoltoa  waa  to  bw  afw 
pr.ivcd  only  an  fox  as  it  rnalded  them  to  imitate  tlieae,  wiihuut 
obaerving  that  it  could  far  excel  tlie  Art  of  writing.  So  when 
aitiits  Wished  to  maka  mifror*  of  glasa,  they  would  try~1o  imitate 
the  only  mirrors  known  : thuw,  namdy,  of  natural  gloM  orsitreous 
atones.  Hit/urg  If/ Imrrmhamt,  itA  iiLp.  163.  5Ve  conceive  it  a1v> 
probable  that  t^  number  of  persona  who  obtained  a ecimfortable 
subsutcnce  trausoibing  and  copying  and  illuminating  muat 
have  liioked  with  to  much  jealousy  upon  this  new  croft,  as  often  te 
make  obMority  and  scerrey  rssenlial  to  the  safety  of  ihecranamao. 

M.  Bortsrh  seems  to  think  that  the  names  of  those  who  engraved 
ctkcb  Works  as  wv  hate  just  alluded  to,  ria.  the  Puapirmmy 

desorve  obliviun.  He  deems  them  to  have  displayeit  in  tte>w  mere 
outlinci  such  total  absence  of  Art  and  ignorance  uf  design,  as  Iu  be 
unworthy  of  ineitlion  os  artists;  and  even  estimates  them  hetow 
the  most  insignificant  cutter  of  randels  for  coltoa-printing.  Aatrn 
lang,  4c-  vnl  i.  s«c  596.  Our  Cwmlryman,  Mr.  Ottlcy,  has  made 
a ihtterent  rsiimute ; and  has  Iwen  at  the  pains,  m his  valuable 
Work,  to  gire  several  fac>*imil«*,  of  wbirb  he  siwaVv  highly  aa  cum- 
positiooa.  as  possessing  agft-«aU*  and  grocelul  design,  admirable 
drapcrik-s,  swlev  slignily  of  slyU*,  and  often  a cDtasHlcnble  shaTc  of 
grandeur.  H‘tt.  af  t.ngrm\ng^  p.  111^171.  We  so  far  agree 
with  M-  Battsch,  however,  as  lu  regard  the  very  exily  pt-rfonuvrs 
in  womlfwhHher  liaiianor  Oermaii)  in  the  light  of  only  awry 
dexterous  desCTi]4ioii  of  meclsaiiicv  emjiloyod  to  work  iqirm  and 
carve  out  a drsign  already  traced  fur  tliem  by  a superior  hamL 
Ui'oec  the  oauH  uf  the  designer  only  biis  been  aumetimes  trans- 
nutted,  and  mvtiiion  wry  rarely  made  of  the  Engraver.  The 
examples  are  aumerous  at  the  begmuing  of  the  XV'th  IVnlury  fruse 
the  Presses  of  Mvnti,  Btrasburg,  aiul  Haerlem.  In  Baitsrh’e 
PirMire  Graatar  will  be  found  a muitittHle  of  names  and  mono- 
grams, which  that  author  has  rescued  from  the  hidingqilaces  to 
which  anHq’-iity  had  cunsigtwvl  them. 

Bat,  at  the  tame  time,  we  camiol  imagine  that  any  d*stgD«, 
eoaaciutie  of  auperioe  akiU,  aud  jroluua  of  hie  repuialiuu,  wuuUl  io- 
truat  hn  Ubour*  so  aidirely  to  this  executioner,  as  twver  to  concern 
hamaeir  fiirthrr.  Oo  tlw  esonlrary,  it  may  haw  frequeoHy  lMp|v«*<I, 
that  the  employer  waa  a far  better  workman  than  hie  rmpiag*,  and 
it  would  always  hap|ieD  that  the  gviiiua  and  inventive  powers  of  the 
master-mind  would  be  iaceemnOy  active  in  endeavours,  by  improving 
(be  ssfrAflwtfoc  of  the  Art,  la  give  hie  printed  works  the  best  picto- 
riol  effect  poeeibie.  And,  in«l^,  sw  appareuily  diffcull  of  execss-  Crvsteiiots. 
tten  ere  Die  cracs-hatchinn  in  Orvetal  ancient  epednMns,  Oiot 
many  authun,  writera  on  jtegiaviog,  and  them  selves  Kiigravris. 
have  exprwseed  • belief  that  the  woBi  was  not  prrfottned  by  xyt^rsptr. 
mansml  laboor  and  care  only,  but  must  have  been  oseisted  by 
•ome  unknown  pruenB.  The  cheaprwse  of  labour,  however,  in  the 
daye  of  Albert  Dum  makes  this  latter  bypotlieua  unnrccuary  t 
beewles  that  many  admirable  xylographic  wotki  in  our  own  lime 
peeve  the  practicab<li(y  of  the  mannal  procese,  which  to  aa  Ka- 
graver  only  on  e^ipet  might  seen  next  to  impoeodde. 

No(e{U.) 

In  the  Pcrjs/rc  Crovewr,  toL  ttli.  p.  245.  Strutt's  o^ioti  (who 
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3.  Bin$k. 

N.MvM*- 

Maan. 

ll.tiuJife. 

■und. 

& Haqiirr. 


Cau«*aaf  lae- 

Kravlafa  «r1tk 
Um  aacM  sto- 
BOfTam. 


foItowB  Hrineltni)  re«pectioK  two  of  thb  nBcne,  • Benter  bdiI  • 
jtmuir  Sctue*.iilkriii,  ts  M mtwvl}'  eoojeciuro.  A mark  of 

SchMTufflina  was  Iwo  Ihaker's  fw«ls  cross sd  •ScAscw/a/  BWsai  iu 
Gvrmau  » ScM^/riiM  » littU  ptwl. 

SsTsrsl  othsr  Wood  Knmvcra  »ad  de«i;ncn  coootcttd  with 
Norembcrif  hsfc  tbeir  wocu  both  on  wood  sod  copper  psrtica* 
Isjued  ia  the  J^m/rr  Oranvf  e.f.  of  Uem’y  Aliiefmrr,  (toL  siii. 
JL  4^.)  ibe  isipi]  u(  Durer,  ore  mculiutied  one  wiml-cut  ami  289 
eepp>w>pUtefl  one  of  tharta  etdicd;  (toj.  rtii.  p.  342.)  of  Hvififmmf 
JiiieA,  (vid.  ni.  p.  473.)  who  diMignstes  lumself  F*>rm$^kmt»iUr, 
one  specioiea  io  wood;  of  Erkm^  Se^oen,  (A.  p.  476 — 4SI.) 
|tainter,  at  Nurmberg,  who  died  about  l&hO,  40  cuts;  of  Jumr* 
Bimck  (vol.  viii.  249.)  one  wood-cul  and  97  copper  pSates,  ooe  of 
thna  4 resw /*n^e  awe  yVr.  To  these  add  A'teko/aw  AfefdhmnM  (rol. 
?ii.  p.  482.)  and  //sat  Gtt/JemttmJ,  (is.  160.)  both  of  them  card- 
nakare  or  eartlweUert  (eemert)  of  Nurtoibenr,  aJid  S/e»Afm  Ummtr, 
<».  p.  ISl.) 

Of  the  cuts  in  a Poetical  Work  under  the  title  of  TVierr/eerfr, 
foi.  Noremhorw.  1517,  reprintod  1519,  Bartseh  obserrea,  Cea  ea> 
tawapea,  sa  wsiifw  i/c  116,  m son/  pss  itvme  prrfictHm  La 

d»0irrac*  foi  se  mtaat/**tt  doJU  ttar  arfcattse,  promat  ^‘tUt$  om! 
in  /mint  par  d*ffirr»$  grmomrt.  CrptnJamt  U eat  certain  tfm*rUet 
omt  Hi  tomtct  ^ritvdes  ttaprit  fct  drateuu  dr  UanM  Scttanfrlein  fui  a 
mar^mt  kmt  pieces  de  **n  chiffrt : fwi  tmrpaurnt  pour  la  fmarti 
da  drmeta  tomtn  Ira  amtm  t U ni  a croirr  <fme  Sckanfcletn  Itn^memte 
em  a trmei  /edetamiavr  lrtp/<aneA«s.{A.  ri>l.TiLp.  272.)  In  soother 
pAuagc  the  MOM  author  cniimeratea  various  cauies  for  the  great 
uwipialily  of  merit  to  be  found  in  wood-cuts  bearing  the  same 
cipher.  Some  of  them,  says  he,  are  my  fine,  becauvc  the  desifuer 
hat  ktmeelf  dtawD  his  own  compomtion  on  Um  block,  and  the  tin- 
graver  has  had  only  the  labour  of  cutting  away  with  proper  accu* 
raej  the  iirterruli  b^wern  the  lines  and  hutchiufpi  of  the  dcsigo. 
Utner  prints,  again,  are  of  an  iafimor  kind,  heeaun  the  Kagrarer 
ha«  been  only  gtiided  by  a co»uit«r.dfawjfig,  (P*ij«Tmo,  last  note  to 
Art.  216.)  where  the  line*,  after  Iraruig,  Iok«  a I'ortion  of  their  origi- 
nality and  vpint.  Others,  hkewree,  are  faulty,  becatue  the  Kograwr 
spoils  the  effect  of  some  fine  picture  working  afler  an  ilMrawa 
copy,  of  perhaps  his  own  doing.  Other  juints,  too,  with  even  the 
adrastage  of  good  original  cotn|Miition,  are  tometimrs  but  lamely 
executed,  because  only  executed  after  slight  sketches  in  bistre,  to 
which  the  huiil  of  a mere  mechanicial  Xylographer  has  been  inca* 
pible  of  fujiplying  the  occasional  irejierfcctloits  uf  contour,  together 
with  the  ui«i>ro{>riate  hatchings  for  parts  shaded  by  a wa»h  of 
colour,  or  by  a stump.  Lastly,  a piece  may  be  engraved  with 
|«rfect  neatness  by  an  artist  well  prsctiseil  ui  the  use  of  his  tools, 
and  vet  be  ijtiite  defective  in  drawing ; or,  on  the  other  hand,  il 
may  oa  adailiakly  4»wa»  but  executed  in  conrse  and  Ubonred  en- 
deavours by  aa  unskilful  band.  v.  P 

Note  (V.) 


For  o<tr  furOiar  account  of  Holbein,  eee  Paintiiwo,  at  p.  4S5. 
Optatnn  of  OtUey  remarks  upoe  the  statement  of  Bartach,  quoted  in  the 

Ur.  UdWr  furegoing  nete,  that  a large  peoportioa  of  the  waod-ents  bcaruig 
revpecUir  the  tnuuiwrami  or  iotiuds  of  l>um,  and  other  emiunit  ikniguera, 

moacm'  may  be  (urljr  oonsktered  as  engraven  upon  the  wmidan  blocks 

™ ' by  ether  hands;  but,  continues  ha,  1 can  by  no  nocans  persuade 
myself  that  the  abilities  of  the  ordinary  Wood  Kogravcri,  who 
abounded  in  Germany  at  the  cIom  of  the  XVth  Century,  could 
have  been  such  es  to  render  them  in  any  material  degree  instru* 
mental  in  bringing  about  that  sudden  and  almost  mirmeiilous  iai- 
provemeot  whi^  took  ptarn  in  their  Art  at  that  period.  They  srere 
iiniaatrusted  in  the  nimments  of  design,  and  had  been  accustomed 
from  their  ia&ncy  to  manufacture  tbs  barbarous  wood-cuts  used  by 
the  illoffliaielf  and  renders  of  cards  and  devotieoal  imagea,  ie 
which  scrupulous  inaftnfas  in  the  cupj  ist  would  hare  been  a mere 
waste  of  tinw;  they  must  hare  been  utterly  incapahle  of  enmptw- 
heading  or  appreciating  those  delicate,  but  free  and  manlerly 
touches  which  characteriM  the  designs  of  a greet  and  hnished 
artist  like  Durer ; and  of  consequence  wholly  unrptsliiied  to  represent 
them  upon  the  wooden  Idocks  with  any  tolerable  degree  of  fidelity. 
We  may,  indeed,  supposs  them  to  nave  handlwl  the  tools  then 
used  in  Uiinr  Art  with  that  drsterity  and  esM  which  long  practice 
ensures ; but  that  is  all ; and  it  is  ptobaMe  that  these  lixtu  were  few 
in  numlwr,  and  but  ill  adapteil  to  the  complicated  and  delicate  kind 
of  workmanship  that  was  required  in  Wood  Engravings  of  so  much 
more  finished  a character  than  thnsa  which  they  had  hitherto  been 
eallcd  upon  to  execute.  I therefore  coniidcr  h as  certain  that  the 
numerous  and  flourishing  Schoul  uf  Wood  Kngiaveis  which  we  find 
epreading  over  (vemuny,  and  from  thence  to  Italy,  in  (he  early 
pert  nf  the  XVlth  Centoy,  owee  its  excellence  to  the  great  dv 
■igocts  of  (hat  time ; and  tspedally  to  Albert  who,  1 have 


no  doubt,  aseidunusly  applied  himself  in  his  youth  to  the  practice  Artlatee 

and  impraventcul  uf  tlua  Art ; and,  afterwards,  perceiving  tbeatlTan* 

taget  bkely  to  be  derived  from  it,  taught  it  to  numerous  pupds, 

who,  already  groumWd  in  tiw  principles  of  desi^,  and  working 

conataBtly  undn  his  owa  «)w,  by  degrees  became  quabtied  (o  assist 

him  greatly  in  his  numerous  works  of  this  kmd,  and,  at  length, 

perhaps,  competent  to  ttie  task  of  eugrasuig  the  designs  of  Ibetr 

master  even  witlioul  his  ■uperuiteodencf'.  My  npiasua  is  not  a little 

strengthened  by  the  dreumstar>ce  of  I>urer  having  been  hinnaelf 

the  publisher  of  all  his  chief  works  of  this  kind]  added  to  the 

fact,  that  of  the  years  1509,  1510,  and  1511,  in  which  so  large  a 

portion  of  his  Wood  Engravings  were  executed,  we  have  scarcely 

anything  by  his  hand  engraTnl  on  CD^qH*r.  What  has  here  been 

•aid  of  Durer  will,  1 think,  be  found  mure  or  lees  applicable  to 

other  great  artists  of  the  Germao  School,  his  cimtempnrarive 

ot  luceeMors,  of  whom  w«  have  numerous  wood-cuts  ; andesprcially 

to  Holbein,  whom  admirable  designs,  engreved  with  incredilihi 

dslicacy  on  wood,  adorn  so  many  of  the  buokp  printed  at  Ba»1e 

and  some  ether  places,  between  the  years  l52U  and  1540.  Among 

the  productiuiis  of  Holbein  in  this  way  is  the  justly  celebrated  series  Itnlbela's 

of  the  Dance  uf  Death,  of  which  the  edition  cnmnionly  thought  to  **  (Hiuoi  «f 

be  the  first  was  peinted  at  Lyons,  1536,  in  small  4to,  under  the 

title  of  Lrt  StmaihicArat  ft  Hittaci  dr$  Fitctw  de  la  Mori  / the  cuts  are 

forty-one  in  number.  Each  cut  ia  surrounded  by  a Latin  (ext, 

taken  from  Scripture,  and  has  umlrmrath  H four  French  verves. 

Mr.  Ottley  then  goes  on  to  show  that  the  artist  employed  under 
the  directiim  of  Holbein  (u  engrave  roost  of  these  hn  designs  ia 
wood,  and  who.  as  appears  from  the  first  dedication  of  tlie  work, 
dioil  before  their  coinplvtioo,  was  named  (according  to  Jansen, 

£«iai  ricr  la  Graaort,  tom.  i.  p,  I 'iO  ) Hans  Luttclberger.  Eight 
addilionsl  pveers  appeared  in  the  edition  of  1 547,  seven  years  bt-furB 
the  death  of  llulbeio.  The  original  drawings  for  these  eight,  to* 
gotbev  with  those  for  tbirty-«i;^t  of  the  pnnta  in  the  first  Aitkin, 
were  in  the  posasooMn  of  Jan  Brockhonel,  tbe  painter,  a contempo* 
rory  of  Vandyke.  These  drawings  (execiiied  with  a pen)  found 
thnr  way,  forty-six  in  all,  into  the  ealnnet  of  M.  Croaat,  and  werB 
dtv]iosed  uf  at  tbe  sale  of  hia  cullectioti.  They  were  lent  to  Mechel, 
of  Haxle,  who  published  Engravings  from  them  in  1760.  They  are 
now  said  to  be  in  tbe  cabinet  of  the  Emperor  of  Russia. 

Note  CW'.) 

Strutt  rartienUrises  a rngiiUr  chiaroscuro  print,  by  the  elder  Paaillyef 
Xatr.  of  the  Virgin  and  Child,  with  Joseph  holding  a candle,  aiul  ^l«tr. 
the  date  l499.  Respecting  the  later  artist  uf  Ibis  namn,  he  regrets  » 

that  he  did  not  exercise  lus  talent  on  any  better  subject  than 
vignettes  for  bouka.  Bartsch,  in  vol.  ix.  p.  597.  nf  his  Pcimtra 
Giwur,  mentions  Alexandre  Mayer,  but  not  as  a Wood  Engraiwr. 

Strutt,  however,  styles  him  such,  as  also  a Paul  Mair,  su]q<oaed  to 
be  STnlBwmwwfiMMs^,  but  burn  at  Nuivmberg. 

We  might  here  intnidnes  some  olh«ri  of  the  ancient  School.  Schniuer, 
Jokan  Sklautxrr,  o{  Amsheitn,  engraved  mape  far  (ha  ediiUiu  of 
Plolrmy,  mildishcd  at  Ulm  in  UWi.  Locom  Kramteh  b reeurded  h.  Krtaarb. 
by  Bartach  {I'etatre  frcaocur,  voL  vii.  p.  279.)  as  the  author  of  154 
BuUecU  ill  simple  Xylography,  (he  earliest  dated  1505,  the  latest 
1561.  Six  cupper-pliiles,  five  uf  them  portraits,  are  likewias 
aacribed  to  him.  Of  CVsc  Gmf^  who  flourished  at  Basle  in  1506,  I'rMGrsf 
be  records  17  pieces,  (A.  456.)  nud  but  ooe  co|ipeT  |ilate.  Of  Ha»»  II.Bruisacr, 
ffroMwicr,  a painter,  who  lived  at  Fulda  between  1537  aud  I55U, 
he  descrilMM  15  Xykigraphic  pieces,  and  24  coppcr-platcs.  (sol.  viii. 
p.  45.5.)  To  Uaat  HaUaa^  Gram  he  assigns  (vol.  %ii.  p.  305.)  a II.  0.  GrOa. 
selection  of  fifty-eight  suliyida.  Bahlung  was  also  a painti-r  in 
the  style  of  Albert  Durer,  his  contempiwary  ; his  drawing  ts  not  very 
correct,  but  there  ia  fine  expression  in  his  heads.  Le  chtfftt  com* 
paai  d'mnG  au  mi/KMcTwN  Hcld'un  fi  altocki  am  dernier  JamLige  eti 
cxp/i'yw/  par  fwrltfmft  mairmrt  Haul  Breiang,  par  d'ma/ret  HanS 
Gninewald  : </  par  d" aairet  rnevre  Uans  BaJdung  Grun.  //  n‘e$t 
pat  vrauembtablr  yve  trait  artidet  f hi  rivMnir  dant  eit  me«e  Icmpg 
te  soww/  diignit  par  m meme  maaogrammr,  Petnirt  6'rwrcirr, 
vol.  vii  p.  301.  Bartach  then  goes  on  to  peuve  (hat  his  wei  de 
fumiUe  was  not  Uresang  oor  Grunewald,  but  Oriio.  Ijis  oidioary 
appelUtioD,  bowwer,  appears  to  have  1>mq  Hans  Baldung.  Hu  is 
s^  to  have  engraved  on  wood  oxdy ; two  copper  *pla(CB,  bovrrBr, 
are  ascribed  to  him.  {Bud.) 

jAert  AUdorfer,  of  AltdorC,  (ia  Bavaria,)  ia  amoog  (ht  rapated  Ahderfcr. 
seholari  of  Durer ; of  his  wooden  cots  it  is  renoark^,  by  Strutt, 

(hat  Uans  Hnlbrin  must  have  derived  gerat  assistance  from  them, 

Hoce  evident  Lncea  of  Alldarfer’s  style  appear  io  Holbein. 
ascribes  to  Altdorfer  sixty-threa  pieces  m wood.  He  beenroe  a 
Senstor  of  Ratisbou,  where  his  family  had  been  establiabed;  was 
appointed  architact  of  that  d(y.  was  highly  respected,  and  died 

Ibm,  a.  D.  1536.  Uis  copper-plates  amount,  accoidiog  to  the  MOW 
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lloti'aMi 

lac. 


PaplIIoa'i 

«inuwol. 


•ulhoritr,  <0  9€  piece*.  !3  of  the«n  i V'«wi/-;r^.  Mf,‘ehi*e  t^ick, 
or  Loicli,  born  a.  o 15  J7,  at  l'lrutt>ur(r,  in  lluifteia,  a Painter, 
Ettp^aver,  and  Anii^unn-,  la  oulrd  by  Uarlicli  as  tl»e  aulhw  <jf 
funr  works  in  wdwI,  the  iael  of  which  comprise*  a aeries  of  127  ents. 
3*hr  tame  author  deaenbea  16  cop]cr-plate«  bv  Loneh,  on«  of  Ibcni 
etchrd,  {Prtmirt  (rr-arrwr,  Tol.  tx.  p.  MU.)  U'e  may  here  sul^om 
lh«  nama  «f  a supposed  Gtrmaei  arlot,  H'rmdti  Itnth,  a \\  ood 
Kn^  iver  who  hvvtl  and  wnrkoit  at  Lyoits,  a.  o.  1515.  Cruptm 
t'tmJrm  Kr<tt«k,  a yitnunh  famter,  born  at  Antwerp  about  I5J0, 
eoj^rad  eredilaUy  both  on  wood  and  copper  from  hu  own  desi^a 


A **  Knii;hi-cmnt  mounted  and  in  compUrla  armour,  with  hif 
altendiint  ]*y  his  atiie  on  foot.’'  is  the  U>t  of  the  ten  ilncnbed  by 
Bartsch.  iEe  print  u hif^hly  praiaed  by  Papilioe,  (ton.  1-  p.  387.) 
atho  ascnlH*a  it  to  »ome  early  German  arliU  unknown  to  him. 

The  uiulb  volume  of  the  / Via/re  Grarevr  mcotiona  ' at  p.  407.)  a 
■rweimen  de  Iroit  plamehft  on  the  aubject  of  “ Absalom  alaio  by 
jMb,*'  by  an  unknown  master,  whose  tfyle  ia  ihonK^^  reaeaibla 
that  of  Silanin  Van  Veen. called  M^rlm  Hemthri,  from  the  place, 
neai  llaerlem,  whera  that  p*ioter  waa  born  io  1498.  The  aame 
Toluoic,  at  p.  4*6,  ireords  a rhjAroa:ura  by  Gfrgr  M*thfut,  whoaa 
name  appears  in  white  ch.iractcrs  upon  the  print  thus,  J or,^  Mat  heie, 
Furmachneuler^  (Acre  a wwi'J  it  tmprr/td')  " Aii|;apurg."  The 
execution  is  commemled  as  eatrvmely  i;u^.  and  the  btyio  u iraciii- 
blin^;  the  Italian  Srbool.  Viiioua  Mhtr  artikta  in  chtarcaeiiro  are 
enutneraterl  by  Tapillon,  but  it  aeema  doublfid  whether  the)*  were 
the  Eu^avers  oe  only  ihu  desi,;nm. 

Bryan  (/><c/Mwirry  af  /*aiN/rr«  Fngravrrty  4tfl.  1916) 
ascriles  a chiurutcuro,  " The  Kinjrtof  Iwael,'*  to  L»tc<*M  roa  /.eyden; 
and  three  mis  in  chiAroeriro  to  /.ams  CmiMei,  but  doee  not  ((ive 
hii  autirarity,  (prol*ably  lleiockeit.)  This  Utter  artist  it  hinted  at 
under  the  name  Lucas  Cranit  by  Papilbm,  (tom.  i.  p 392.)  w ho 
mentions  a chiaieHcuro  in  hia  {Hmosuon.  dated  1508,  with  llte  mark 
of  Hsiis  Biir,;hmair.  CeUt  etlamfr’,  says  he,  n‘a  fee  «fe*a  p^ancke* 
aimu  y«r/ei  prtmifn  eammtM.  (tom.  iL  p.  390.  tee  also  Hartich, 
Pnmtrr  Gntrrirr,  rol.  eiu  p.  198.)  Papillon  adds  afterwords  tha 
names  of  taTeral  others,  (f&uf.  p.  400—407,  aiul  the  whole  of  Um 
following  ch.  iv.) 


Hit  principal  implement  teems  to  hata  been  a kind  of  knife, 
(he  blade  of  which  he  describes  to  be  about  four  or  five  inches 
lun(*.  futmed  of  tlie  ham«  material  as  (be  aprinj^  fur  wateliwt, 
and  duly  tempeied.  This  Ua>U  was  separable  from  tbs  haft,  and 
inaerled  throu};h  a tongitudiiul  (groove  or  slit,  along  the  middle  of 
a cyliudrical  wiHiden  liandle,  of  the  tamn  ihickocea  as  tha  breadth 
of  thtt  blade.  The  end  of  tlus  handle,  where  (he  slit  admitted 
the  blade,  wai  bevelled  off  on  three  tulet,  round  which  were  cut 
•rvrTal  notches,  for  arcuring  the  blade  firmly  with  a elrong  waxed 
Ihreail.  The  remainttu;  side  of  Ibo  handle  was  kept  level  with 
the  edge  of  the  instrumeol.  The  part  of  the  blade  intendcsl  for 
use  was  made  to  protrude  about  an  inch  aud  n half  beyond  the 
handle,  and  to  be  sharpened  and  pointed  somewhat  like  a commou 
penknife.  When  this  part  «at  worn  away  l>y  um  or  broken  by 
acculent,  the  waxed  coru  that  had  b««n  wound  along  (he  entire 
handle  was  loosened,  and  the  blade  drawn  out  to  the  aaroe  length 
na  before,  to  be  again  sharpened,  and  again  tied  and  adjusted  for 
making  ineiaioa  on  the  wood.  For  cutting  out  any  part  two  io- 
cisions  at  least  mutt  be  made.  The  first  oS  them  PapiUon  csllt 
At  coape,  the  second  Aa  recoape.  The  former  followf  tbe  diiectiira 
of  the  line;  the  lattet  io  the  same  direclioD  cuts  out  a tike 
entirely  from  the  block.  And  as  two  such  tiicet  must  ioToriably 
be  cut  away  ou  imch  side  of  evv^  line  io  the  work  of  the  Wood 
Engraver,  a great  difference  ii  manifait  belwreo  hit  labour 
and  that  of  the  Engraver  oa  cojitier.  To  produce  a line  which 
an  Kiigraver  performs  on  copper  plate  at  one  stroke  of  his  burio, 
rei^uirvs  on  wood  no  kmt  than  four  separule  indstoiis.  And  the 

Ciicoce  of  the  Xylngrapher  is  yet  more  put  to  the  proof  when 
rndrsTours  alter  cross  hatching,  whidi  io  Xylography  has 


Ciicoce  of  the  Xylngrapher  ia  yet  more  put  to  the  proof  when 
rndrsTours  alter  crosa  hatching,  whidi  io  Xylography  has 
aeldoia,  for  urdiuary  pufyioses,  brvD  extended  beyond  two  coorara  of 
lines. 

Less  lime,  however,  is  required  for  executing  several  courses  id 
cross  hatching  Ilian  for  a smaller  number.  In  soroe  instances 
(such  aa  in  many  of  the  works  of  Thurston,  mentioned  in  our  last 
note  to  Art,  31.)  every  liac  of  the  hatchings  has  been  first  drawn 
by  the  designer  with  a pen  or  ttcncil  on  the  block,  and  no  more 
yernaint  for  the  Engraver  than  the  process  (a  process  certainly  that 
requires  t>ie  utmost  accvrocy)  of  pickiug  away  those  parts  which 
iBust  cone  out  white  in  printing ; oamdy,  all  the  paits  between 


tbe  lines.  The  greater,  therefore,  has  been  the  multitude  of  laetninmU 
cToiviugR,  the  gieater  will  be  the  purtUm  uf  surface  to  Iw  Icil  _ 
black,  and  ibe  fewer  interstices  he  will  bo  required  to  pick  out.  EBcrsrlea.^ 

Con.-erning  some  of  (lie  iusirumenti  for  aimplo  Chalcog<apby,  * » 

such  as  the  and  the  dry  p»mu  and  the  tenptr,  some  arcount 

has  IwwD  already  given.  ^See  second  note  to  Art.  19,  and  Note  H.) 

Id  Chalcography,  as  in  Wood.Kngraving.lhe  form  and  lhkkni*se 

of  the  graver  must  l«  suited  to  the  kind  of  line  to  he  drawn.  It 

has  been  the  practice  to  support  the  copper>pUfcr,  during  the 

Work,  upon  a round  cuahion.  or  leather  bag  filled  with  fine  aond. 

and  varying  in  sise  according  to  the  dimensions  of  the  copper,  so 

as  lo  be  generally  about  nine  inches  m djameter  end  three  io 

thickness.  Restiug  upon  Ibis  vandliag  the  plate  uf  copjier  or  steel 

is  held  in  tbe  Ult  hand,  and  either  ke|it  atea<fy,  as  is  culuug 

straight  tines,  or  turned  abuut  in  a ditceUua  to  meet  the  rourse  uf 

the  graver,  as  m forming  curvoi.  The  AIM  Luaghi  invented  a AUiM.e^ghl's 

mot  able  table,  (pi.  i.  fig.  8.'j  in  which  the  coupcrqdale  A is  at-  laventtoa. 

tached  to  a movable  board  U by  screwa  Ice  board  that  sU|k 

ports  tha  plate  may  readily  be  inclined  at  any  given  angle  by 

means  of  the  rrsting  fable  C and  support  1).  linuK'diately  Iw- 

nealh  A is  {faced  a straug  Iron  axis,  on  which  iht  plate  is  also 

nuuic  to  revolve:  and  in  order  to  diminikh  the  frictioB  wbi.h 

would  olherwive  arise  fruia  (he  weight  of  a laige  (date  (he  board 

is  supported  h)’  Imtioo  rollers.  A number  of  holes  may  be  made 

in  the  board,  lo  receive,  alternately,  tbe  iron  nxia;  so  (hat  (he 

centres  are  ceodily  changed  fur  the  various  luies  tKgt  may  be 

required. 

V ery  broad  strokes  should  he  made  of  several  lines  vety  cIom  KsMution  o< 
together,  sod  cut  liU  they  are  a little  bvluw  the  geticnd  surface  of  broad  *irok« 
the  copper.  By  thia  means,  the  bottom  or  channel  of  a broad  ^»t^*****^ 
stroke  is  sufflcieutly  rough  to  retain  (be  ink,  and  not  so  deep  oa 
to  overload  the  paper  with  it.  As  depih  of  lines  depends  upon 
tlie  degree  of  {iressure  from  the  bawl,  so  clearaeve  of  iims  depends 
ujiun  lU:  habit  of  prtrductitg  tbem  at  one  cut.  Observe,  in  usiug  the  Sersper. 
sevap«r(Nute  B.)  for  rrmo*ing  faults  in  the  wmk,  to  ineltM  iu  edge 
tu  the  cojiprr,  so  e«  to  scrape  it  evenly,  and  that  no  false  strokes  or 
■Cratches  may  be  left  upon  it.  Fur  ivroovutg  thuve,  aiKither  instru- 
ment is  necessary,  called  a kurmtktr,  (See  pi,  i.)  When  rubbed  Burohher. 
Upon  the  eo}'per.  it  cleats  awav  all  rvughnesoev,  polishes  the  sur- 
face, takes  out  such  Imowr  defects  as  «!o  not  require  the  xrapr, 
nud  reduces  such  lines  as  have  been  cut  tuo  deeply.  Another  im- 
plement  is  the  uil  rubber,  (/6.)  cuniiatiug  of  a rofi  <>f  felt  or  itaen  Oil  robber, 
cloth  dippwd  io  o!ir«  oU.  which,  tinged  with  a littis  lamp-black, 
moks  intu  tiis  strokes,  aud  gives  them  a blackuh  appearance,  that 
tbe  artist  may  from  tune  tu  lime  form  a judgmi-ul  of  hia  work. 

The  oil  rut'h.'V,  however,  must  be  used  gently,  and  as  aeldom  as 
Cunveuiect,  since  whatever  takes  uff  Iho  shsrpiieos  from  the  edges 
of  tbv  engraved  linsa  diminiobes  tbe  stiarpness  uf  the  im{wwaioo. 

Au  aivriV  or  pwacA  {/&.)  is  also  occasiuDally  wanted  to  |4ocx  the  A&vO. 
plate  upon  in  hammering  out  the  hollow  ]i«rts  or  erasures  made  iqr 
the  scraper.  \Vhen  the  surface  is  made  as  level  as  Iho  hammer 
can  make  it,  the  burnisher  is  next  a]vpUed,  and  tlt«  whole  poUsb«] 
with  a piece  of  good  charcoal.  The  butio  is  sharpened  fruro  time 
to  lime  in  the  same  manner  at  a chisel,  by  rnbiang  the  losvnge  ut 
bevelled  surface  on  a proper  ml  stuoe,  wh>ch  nuist  be  made  of  ihe 
beat  Turkey  hone.  The  teiD]>er  uf  Ihe  steel  is  generally  tuo  hard 
in  a oew  burin  iust  bought,  but  improves  aud  loHcn*  after  a Hiile 
grinding  and  wnetting.  A tercen,  formrd  of  tissue  {>aper  iM^Ini  8cr*rn. 
upon  a slight  frame,  is  generally  placvd  ia  a siopuig  tlitcciiun 
before  the  window  at  which  tbe  artist  sits,  lo  keep  off'  iJw  glare  of 
light,  which,  falling  otherwise  upon  tbe  roctol  surface,  (eoveuts 
him  from  seeing  properly  his  wmk.  In  order,  too,  that  his  |>nnt 
may  come  out  e^ilably  (rum  the  press  in  the  spirit  of  its  or  gmsl, 
every  line  must  be  repceseoted  in  reverse  with  perfect  exactness. 

He  places,  for  this  purpose,  the  original  opjKnite  to  a enrror,  so  Mirror, 
that  he  can  see  the  revcrscil  picturv,  and  cumpoiv  with  it  ) is  en- 
graved reprevcntatUin  on  the  cupper.  This  minor,  it  Is  obvious, 
must,  throughout  every  Lrancb  ol  Eograviug,  be  ofUn  otcestary. 

Note  (Z.) 

The  fullowiog  are  anone  the  principal,  with  the  dates  when  they  Opsoish  En- 
flourished. 

a.  D.  At  Hasnio. 

1524.  Jattndt  Dicta, 

1593.  t'icenie  Campi,  of  Cremona,  rainier. 

1603,  FroMciteo  Lopez-,  painter,  etened. 

1609.  fVye  dc /fsTor,  of  Toledo. 

1615.  Duricio  Cwsrs,  or  CnMle-,  of  Arwxo. 

Uoracto  BoryMMi,  of  Rome. 

1619.  Pedro  Perret,  of  tbe  Low  Countries,  pupil, ai  Boine,of  Corn. 

Curl.  (Art.  36.) 
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KoiMM  1626. 
^pavlag.  16:^, 


1634. 

1640. 

1612. 

1643. 

1616. 

i6:>o. 

1660. 

1671. 

1630. 

1691. 

1692. 

1697. 
173 1. 
1740. 
1743. 
1752, 

1754. 

1770. 


AfarJa  dt  P»^ima, 

MtrliM  Hodrigm^M. 

FtnermcK  CarHmckt,  pftluler,  of  Flureoce,  etclurd  ood 

eii^tavod 

Jttam  Srhor^mt^  of  Flaodm. 

Jtian  dt  Coitrheu 

Pirdt^  tie  Ohrffon^  pupil  cif  Corilucho,  etched. 

Frtuiruco  .Va^aiTo. 

Mirta  Brtr.  pop«l  of  her  father,  a Fkmuh 

IkuoUt. 

Frmndico  Fema$UcM,  paioieTy  pupil  of  Carduebo  abofo 
named,  etched. 

C«rnryi«<  .Vciw.  of  Antwerp,  paiotcr.  pa{ul  of  Rubena,  etched. 
Pednt  de  FtUafnaca  Maiagi>n,  pu|iU  of  CatdudM  abOfO 
named. 

iVitr/re  de  Aextvood,  of  Flandert. 

Fmtmm,  of  Maaders. 

O.  Oareia. 

Luca  Jordan.  ^Oiovdano,)  of  Kaplei.  (Art  45.  and  Panrr* 
INO,  p.473.) 

75.  Jtarrat  Orateo. 

O Andrea*  /Vocecwi,  of  Rome. 

Fr.  i/rt/Mj  Jrata  1 wao,  a FrauetKan  friar,  and  ureral  papiU. 
li.  /<cen/e  de  ta  Fuenie,  pupil  of  Irala. 

[J.  Joan  Bermahe  Paioamna. 


Manutt  da  CAecet,  ^ 
.Vrniea*a 


I hU  pnpilj. 

D.  Jman  .ViM^wr/,  ; 

D.  Carto*  CdMTJteVd. 

The  three  Ttc^ah,  of  Venice.  fArt.  51.) 

D.  Theiat  Francitca  Pneto,  and  bis  daughter,  Z)onna  Jlario 
de  L-jrH»  PriHo. 

1776.  D,  date/  Murfuta,  pu|>U  of  Falomioo. 

1773.  D.  Framci*ea  CumaeM,  eoB  of  D.  Carloe  above  named. 

1793.  D.  Joan  Femamdo  Paiomumo,  bob  and  pupil  of  D.  Juan  Bcf- 
oahl  above  named. 

1795.  /).  SiaHM  de  Brtrva, 

1797.  O.  Carta*  Jv*«f  Fltftart,  pupil  ofWagDier.  (Art.  50.) 

At  Sbvillb. 

1584.  ytaieo  Prree  dr  ^eeie,  of  Rome,  paintar  i (a  pupil  of  Uicbel 
Aoiplo.  Haiktiwo,  p.  471.) 

1627.  Juan  Mendex. 

Barfu/eeiir  Arteaga. 

1634.  hnae  Lievndat. 

1647.  tammarna  Flandera. 

1660.  t\drode  Camp 

1672,  Frmue^aeaHe  Arteagm-,  son  of  Bartolo 
1689.  D.  Jmm  de  fatdea 

Matims  de  Arteaga,  hif  pupil. 

1698.  Jmm  Perea,  pupil  of  M.  de  Artra^ 

1724.  U.  lateat  de  Fatdet,  goo  and  pupil  of  D.  Juan  above  named. 

1777.  D.  Maauei  Lapea  Patmm. 


itance*:  1.  with  pumice  g<ooe,  till  the  tnequaliUec  caused  by  hlowa 
from  the  hammer  digappear } 2.  with  a kind  uf  glate  calUd  water  of 
Ayratooe,  which  rnrun-eg  the  acratclicc  made  by  the  cuaivt  ma- 
terial ; next  with  aiuth'g  cual  or  cliarcuol,  which  eflacci  the  finer 
acratchee  mada  by  the  date  gtuae;  (water  in  condderablv  quantitieg 
i»  uaed  with  the  above-named  materialg;)  and.  Ituily,  the  final 
Mluh  b given  with  an  oil  ruldier.  Fletvg  for  aquatiui*  fe^uiie  a 
higher  poliah  than  for  other  kinds  of  Engraving. 

Next,  for  irangferrirg  the  outline  lu  this  gmouth  surface,  a tracing 
ground  or  vamuh  nniat  be  spread  over  it.  .AoHing  the  many  ra- 
rietiea  of  vaniiab  for  this  pui|ioee,  not  differing  eiwiitialiy  from 
each  ulber,  the  following  recipe  ia  given  by  M.  liartsch : 2 imucea 
of  virgin  wax ; I ounce  of  aaphaltum ; ) ounce  of  co*o]>h«ouin,  or 
black  pitch  ; 4 tHinre  of  mastic,  or  Burgundy  pitch.  After  tlw'sa 
nsaterialg  have  been  well  bailed,  roll  the  mass  into  slicks  oc  liallt, 
and  tie  nn  these  duaely,  when  quilt  cold  and  hard,  in  hags  of 
UfiiHa  or  noe  linen.  To  s{ire*cl  the  varnish  on  the  pUte,  let  tlie 
latter  be  wanned  over  a pan  of  burning  charcoal.  'Ihe  hall  being 
applied  to  the  surface  of  the  warm  coppiT,  diarharges  through  tha 
beg  the  melted  varnish ; to  spread  which  eveuly,  u>e  anothL-x  ball 
stiiHi-U  wi-.h  wool  or  cotton,  cuveird  wiih  talTeU,  lill,  by  dabbing  the 
mixture  in  a liquid  stale,  a sim.ioih  thin  coal  is  laid  over  the  whole, 
Tliia  coat,  when  quite  cold  and  hard,  may  be  coloured  edbrr  black 
or  white,  thus  ; for  a white  ground,  prepare  a wash  of  Krcmhn 
chalk,  ground  perfectly  fine  in  gum  water,  ami  pass  it  over  the 
varnish  wiih  a large  brush ; for  a black  grouo«l,  tM  fiwir  or  five 
yelUiwwax  tapers  m a iKimUe,  aud.  while  the  plaie  is  still  hot,  hold 
them  lighted  under  the  varnished  surface  so  as  that  their  smoke 
shall  ascend  to  and  touch  it.  incorporating  itself  with  the  varoish. 

The  track  of  the  drawing  (of  which  only  an  outline  is  nereaaary) 
19  next  nitibed  with  the  dual  uf  red  chalk,  and  the  lopet  fasiened 
at  cad)  corner  wilh  bits  uf  wax«d  pitch  (cobbler's  wax)  to  the 
plate.  The  artist  now  traces  bis  outlines  with  a blunted  steel  or 
ivory  point,  and,  oo  removing  (be  paper,  finds  them  (raiufemd  in 
red  to  the  varnisK  This  rniosfer  answers  equally  wed  for  a black 
or  for  a white  grotiod.  But  be  may.  U|«o  a black  ground,  vary  the 
process  so  as  to  obtain  an  inverted  copy  of  his  drawing,  by  wettiBg 
the  paper  tborouglily,  and  laying  the  other  sade,  which  coBlain*  (he 
drawing,  (outUom  in  red  dialk  ov  black-lead  pencil,)  upon  the  var- 
nished surface.  He  then  passes  the  whole  through  a ndliog  ptese. 
The  lUrop  penetrating  the  y«per  tUscHargve  during  this  pressure 
the  chalked  or  pencilkd  outline,  and  trsnsferv  it  to  the  plate ; the 
chalk  kvc|is  its  natural  colour,  but  the  pencilled  lines  have  a 
shining,  silvery  appearance,  mi^Untly  diatinguiabahle  upon  the 
dark  f^toil.  After  the  drawing  has  mn  thus  oirtlined  upon  the 
vamiiin,  the  simkes  are  retraced  I y the  artist  with  a sharp  etching 
iieedii*,  (Art.  45.)  so  that  the  cupper  Wcomes  slightly  indented  or 
fmruwevL  This  duue,  the  ] late  is  again  warmed  upon  a charcoal 
4h^A_MiMr  cWanswl  from  the  varnish,  shows  the  outUnrs, 

within  which  Tt)w  wiinjavae  pswceei.s  to  employ  bis  buiin  (Note  B.) 
nnd  to  teginhis  thadows  om  hatchings  - 

Koto  (BB.) 


At  Valxncu* 

1654.  Juan  Felip*. 

1712.  O.  Ficente  Ac/«rsa,  painter,  pupil  of  Carlo  Blarattl.  (Paiwr- 
inn,  p,  474.) 

1746.  D.  Juan  Batuta  Hauaualt,  engraved  portrute. 

1753.  D.  Frameueo  Ouwr. 

1763.  D.  Hifdldo  Bonro  Broeandcl, 

Vtcenia  GoAymn,  pupil  of  Rovira  and  of  Ravaaale  above 
named. 

1773.  Thaeiw  Pfantt. 

1784.  D.  Jaaef  AipMde.’paiotor. 

1793.  D.  Paofuat  CWcd. 

At  Zaiuoosa. 

1548.  Fl  Maetiro  Diego, 

1629.  Joae/FaUit. 

1638.  Jman  Faliit,  brother  ofthe  preceding. 

1666.  Juan  da  Renado, 

1737.  Fr,  Angei  da  Nutaca. 

Note  (AA.) 

Wrspsraiiea  In  oar  eomparisoo  (Art.  32.)  of  Wood*Rngraviog  with  Chalo 
*s  omitivd  meotioo  of  the  necessary  prewafion  of  the 
Lifvarins.  copper-plate  before  the  burin  cen  be  applied  to  it.  The  pUto,  after 
beiBg  well  hammered,  is  carefully  polished  with  the  following  sul^ 
VOL.  T. 


In  etching,  the  stroke*  and  dots  instvnd  of  bring  cut  hy  a tool, 
aiu  corroded  by  an  acid,  georrally  nitric  acid,  dihilrd  with  an  equal 

rmlity  of  pure  rain  water.  The  adnrixtuie,  however,  of  water  to 
amount  of  four  times  the  bulk  of  the  acid  is  most  coBTrnimt; 
It  must  be  well  secured  in  bullies  with  a gloss  sloppcr.  For 
etching  on  stevl,  a mixture,  containing  equal  i«rts  of  corruMre  sub- 
limate and  of  {lowdered  alum, (about  one  quarter  of  on  oiioceefroch,) 
disoolvnl  in  half  a pint  of  hu4  water,  has  1 een  successfully  used.  The 
plate  u first  covered  with  a resinous  suhsiance  calUd  the  ground, 
impervious  to  tlieucid  employed,  and  the  hnes  iiiteudrvl  furcormion 
are  made  by  removing  the  ground  with  pieces  of  steel  wire  called 
etching  needles,  of  sev'eral  thicknesses,  according  to  the  fineness  of 
thesirukes  required;  of  about  two  inches  long,  inerrted  into  haiullee 
the  site  of  a common  kaiWpeiM-il,  and  made  of  hard  wonl.  For 
strong  coane  liues,  oval  pointed  needles  are  used.  The  inslriimciit 
called  the  dry  point  moy  be  used  as  on  etching  needle,  or  rt're  rrrvd, 
onty  that  in  etching  il»e  |hmo(  H-ldom  requires  to  be  forced  so 
de^y  into  the  metal. 

The  plate  beinj^  polUhrd  asdefcribed  (AA.)  is  bested  ovrr  char- 
coal embers,  or  in  a common  own,  and  the  resinous  mixture  or 
gruuod  sprrsd  over  it,  lUniLuly  lo  the  mode  stated  in  tlie  abova 
note.  Uc  may  brre  olss-rre  that,  for  liolding  the  metal  in  any 
case  where  heating  is  requited,  a hand  vice  or  pair  of  pincers  will  t« 
necessary,  which  may  be  applied  on  the  marpn  of  the  plate,  so  as 
to  keep  clear  of  the  work.  To  prerent  scratchea,  pul  adipof  paper 
next  the  plate.  Thne  sorts  of  ground  hare  bveu  in  genersJ  use, 
the  Anrd,  the  se/?,  and  the  reiwiwoM  ground. 

& 0 


Etctdag. 


The  tmetof 
rround. 


Tfsotfer  of 
the  oolHoa 
lo  tlie  plate. 


Tbeitiww. 
•rr,  ov  ittitl 
ferrorreele*. 
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NOTES  ON  ENGRAVING. 


HMtga 

Sa|>««bic- 


Tlie  hnd 

ItOOKlL 


Th«  tnfl 
fmail. 


tMrty't 

comiiKui 

rn.niid. 


L*  Pimt't 

grwiMd. 


Tor  rtv«  h*rd  groiuid,  OKd  I17  CuUo4,  (Art.  51.)  uhI  called  th* 
F1otyr>ce  farniah.  take  f>mr  ouiict^  ol  very  clear  limcvtl  m1,  auch  as 
is  n*t]iurr4  by  Painien  ; heat  it  (ft  a cU-aii  earthen  pt(<km  ; lli«a 
fttl'l  to  it  four  uunevs  uf  puwilrrrd  gum  mutic,  and  stir  the  miitiire 
btUkly  lilt  the  whole  b*  wU  cumlunod.  Afitf  Ilua,  {mna  I be  wbde 
IBS4  threiigh  a piece  of  firm  Unra  lalii  water,  and  fonn  k into  balls 
abotit  the  use  uf  walnuts,  or  a little  larie«r.  Hie  iedU  may  l«  then 
tied  up  m rradixeM  for  use,  as  draentted  uhore.  For  a At/t  grouu>l, 
take  one  nunev  of  white  or  hiearhtHl  b«e»'  wax,  one  ounce  uf  aaphah 
tiiTT),  half  ail  Mince  of  comnrua  ]Mtcb,  ami  half  an  iwiuk  of  Burgundy 
pitch.  Melt  the  wax  oTet  a slow  Bre  in  a put  of  glared  eartben* 
ware  ; adil  to  U,  by  (itila  and  Utile,  the  red  of  the  ingredimia, 
■tirriag  the  mixtnrw  all  the  time  it  is  oa  the  fire.  It  miut  be  kept 
carefully  at  a Uiw  heat,  to  prevent  its  bciming.  When  the  curopo- 
titioa  M thoroughly  selteil  and  inruqairated,  take  it  off  the  fire, 
fvur  the  entire  mam  into  a veSMrl  of  d«au  warm  water,  aod  knead 
it  into  halls  of  tha  site  alrrwiy  desmbnl.  Olwrrre  that  the  ground 
inuEt  be  made  rather  harder  in  kuenmer  than  in  winter.  It  is 
hanlened  by  locreaung  the  quantity  of  as]4ialtui»,  or  letting  it 
Cimtiime  to  Uhl  sume  time  after  ib«  ingredients  liave  become  iucor* 
I'orated.  For  what  iscsllnl  gruund*  as  Wing  niost  ex'en* 

sively  iia**l,  the  r^elwatcd  Lowry,  whH<ni  we  hare  niientiotied  {last 
note  to  Art,  13.)  eomposrd  a common  ground  with  three  ports  of 
asphaiiuiQ,  two  of  Burgundy  piteb.  and  one  and  a ha'-f  part  of 
while  wax.  The  asphaltum  imut  be  tneUol  first,  and  the  other  ii^ 
gredienU  atldMl  m semi  as  it  ia  io  a state  of  fiMMO.  The  whole^ 
w hen  thoroughly  mixed,  is  pourrd  out  intu  warm  water,  aiwi  kneaded 
into  balls.  Tha  gr>7und  is  eireUeniiy  aiLa^aed  to  a temjH  rate  at> 
IDosphern.  For  very  cold  wea'ber,  the  (vnq>waitiim  m.iy  be  soflrned 
by  iucreaidng,  in  a smaU  ilrgree,  the  (iToiiutlioa  of  pitch.  Fur  wry 
h^  weather,  it  may  b«  hw<lcnetl  by  longer  boiling  than  usual.  Ja 
Boise,  a cirielirateil  etcher  of  the  French  School,  rvcmnineiuts  in  liia 
Treatise  on  the  Art  the  following  comnatH  gruuDil ; uiie  uutK'e  of 


acid,  or  of  being  traced  upoo  with  the  needle  so  as  to  admit  tbt  ke^lag, 
acid  {oriUlly. 

Tii«  wurk  of  tha  itching  needle  ia  now  over ; and  the  etcher 
next  surTXMimb  bis  plate  with  a wall  or  lorder  about  an  inch  in  Wall  tf  Ue> 
hei^t,  com]K»cd  of  bees'  wax,  sufimed  by  the  addtliun  of  one*  *** 

third  of  Burgundy  pitch,  Of  talluw.  Thu  mixlur*.  after  having  Jbl*sdiv"eJ^ 
been  meltrsl  uver  asiww  fire,  and  iucrvaartl  by  a gUt  of  ulive  mi,  is  tUc  srork. 
poured  into  water,  and  prew-rred  for  >aw  in  balls  ur  rulU.  When 
applied  to  the  plate,  tbe  burdenug  wax  will  out  wu«k  freely  until 
sufiened  in  warm  walvr;  but  may  then  be  cmb  ly  muubled  tiy  the 
fingers  into  a ribboe-like  shape,  for  surruunding  the  margin  ol  the 
work.  Tlur  oilrie  swlutien  btiog  now  piurvd  u]>ua  the  )>l»te  to  liic 
dearth  of  about  half  aa  inch,  tlur  acid  will  H|Hredi1y  brgm  to  Idle  or 
corrode  the  metal  bi  (hose  jierla  wIikH  kaie  Iiwen  Um  bare  by  the 
needle.  The  mumvnt  the  ae>d  begins  to  act,  IntbbJea  will  riae{ 
which.  a<  fast  at  they  sp[war,  must  imroirdiately  be  clcaml  away 
with  a feather,  buth  Inim  the  surfaca  and  (rum  wich  of  the  struLec 
as  they  adhere  to.  In  etcbuig  un  sicvl.  the  peculiar  acid  u»«d 
giwa  out  no  bubbles,  and,  llkerefon,  greater  care  a taken  to  ]tro* 

{tort ion  the  strength  of  thediquid  to  t^  exact  lime  fur  it  to  nnnam 
on  tho  {date.  U hen  sdl  the  finer  lines  are  bitten  Io  a auSicM'iit 
depth,  the  nilne  and  is  puunrd  otT  by  a siuut,  which  has  been  left 
for  that  puT|M>s«  at  a cottut  uf  the  burdirr,  and  stopped  for  (he  tuna 
with  a fte)Mrdte  piece  uf  wax.  Ttie  plate  is  now  washed  with  water, 
and  the  |i«rts  wbi‘h  arv  »upp(«*ei1  sulGcieuily  Ullen  are  covered  aa 
soon  as  dry  with  thr  stopfiiiig  mixture. 

Tha  work  of  comisiua  u then  rvsumvd  j the  spout  ap-aio  filled 
up ; ihe  acid  poured  again  un  tiie  p^xla;  and  these  opcraiions  rw 
pealvil  until  all  the  shadings  according  to  their  lespectire  drirreea 
of  strength,  are  bitten  into  the  metal.  Ihe  jdate,  oiler  washing,  is 
aexi  beat>4{  t!*e  waxen  bonier  taken  off;  and  some  drtqa  of  ulive 
u>l  rU  'dxii  uQ  with  a Imeo  rag,  and  aflerwanls  with  the  m/  nrMer, 

(NtiteV)  to  reniore  tlw  ground.  Whatever  dirt  remains  ut  the 


whitiwt  virgin  wax,  the  same  quantity  uf  |H>adcred  ma«lir,  niul  half 
as  ounce  of  calriireii  asphallum.  Let  tine  mastic  and  su>pliaitum  be 
ground  acpara'ely.  aud  injiveriieil  an  fine  aa  puuiible ; and  let  the 
wax  be  mehnl  in  a glxrcd  earthen  vewel.  Sj  tinkle  llw:  mastH; 
gently  into  the  nwlbrd  wax,  stirnng  Ch«  mixture  that  it  may  iue»r« 
pnrala  thaniughly  { then  sprinkle  tna  powdered  asphaitiim  into  it, 
and  coaiiaiie  Ihs  lUtrting  over  the  fire  UU  tiiis  ingredienl  likewise 
is  cumpleteir  dixsulTed.  Kamova  the  vessel  that  the  cuonjiositiao 
maycooL,  and  then  pour  it  into  warm  water  to  be  koeaditd  as  before 
desmbriL 

lo  spread  the  etching  ground,  tho  etcher  proceeds  io  tha  samo 
manner  as  the  burini'st  fur  trscing  hu  outline.  (Note  AA.)  A 
dabber.  consisting  of  a Utile  coltua  iml  up  in  a piece  of  silk  slulf  m 
a bemixphrrieal  form,  of  about  Iwn  inchva  in  diami'ter,  is  here  also 
rwqtnsilc.  Topmtnre  its  shape,  he  sumelintea  encloses  behind  tfaa 
cotton  a circular  |M«ce  of  pswieboarit  Let  us  mur  sitpfow  tha 
grmmd  spread  and  cooled  on  lha  eopfwr ; tho  next  step  is  to  transfer 
tha  drawing:  this  m«y  l«  duno  us  diAcnbed  abuve.  (/&«{.)  If 
trarupareni  ]«piT  or  oiled  paper  be  ueed,  let  the  oidline  ba  drawn 
upon  it  with  a dipfwd  in  ludian  ink,  mixed  with  a itUle  oxgall. 
A piece  of  thin  paper,  the  same  sise,  may  then  be  robbed  entirely 
over  with  reil  chalk,  and  plared  undrr  the  drawing,  with  tbe 
eh^kc<l  ude  next  io  the  piste.  If  the  drawing  be  laid  with  its 
inked  skic  dnviiwards,  the  orrtllmw  may  he  easily  trao-d  on  the  hack 
of  it,  at  the  inkwl  lines  will  be  didinctly  visilde  through  the  trsnt* 
parent  paper ; in  which  raiw,  the  design  <m  the  ground  will  be  re» 
versed,  and  future  impreisiun  from  the  plate  will  resemtile  the 
nriginal.  If  aciviitrary  effed^bedefirwl,  the  artist  needs  only  trace 
his  ontliiieoeer  thv  drawing  itself. 

n^w  to  MO  Tile  e(chi:tg  nceille  is  next  to  be  used,  and  the  oatlinei  and 
the  vtcklac  ahailings  scratcheit  through  tlie  varnioh,  which,  having  licea 
pota:.  blackenml  in  the  maan<r  aloive  ftoted,  (/&irf.)  shows  every 

atnike  (Itstiiwlly  on  the  bright  topper.  .\v  tM  heat  of  the  hand 
would  injure  and  disliMlg*  the  gronnd.  a bridge  or  root  is  |dac«d 
acr  iss  lh<*  plate,  and  sup(>orlrd  by  a thin  pietm  of  wood  at  each 
end.  Dunng  this  ttS'/e  of  tho  process,  whatever  purtioas  uf 
the  Tarii'sh  are  ratsivl  by  the  nvt'dle  munt  be  cairfully  brushed 
■way,  and  not  suf&rwil  ti>  stop  tbe  lines.  Aodif,  on  examinatkm 
prcviiHis  lo  the  use  of  the  acid,  any  mivtakei  or  impropar  strokes 
have  been  made,  or  the  gr^iund  any  where  broken  up,  a composition. 
't’v'Mrr  Mwd  called  the  rftifpiay  mixture,  may  be  applied.  It  tt  exmposed  of 
for  s.V/>p  .1^  torpentine  varnish  and  Iamp,black.  M.  Bartsch's  recipe,  who  calls 
*“*'  i'  covering  vatuiab,  : «tcr*A''*ss*t.'  i»  grea*e.  jelkvr  wax,  and  a lew 

drops  ufuiivciMl,  boiled  well  togHher, and  mixed  with  a iitlUtUmp* 
Hock.  For  eleliing  o.i  ci>p|*r  as  vrell  as  <m  steel,  the  common  Bnin*. 
wick  black  o(  the  sh*ips,  dinted  edirn  necessary  with  a Utile  lurjieii- 
tiue,  isrm|>l.iyed.  Tlie  Ht.qiping miXUirv  may  be  ajyihedtothegii>uiMl 
withacamrl  shairprncil ; and,  when  dry,  answers  (ha  Mma^uriroae 
aa  tbe  ooginal  gruuud,  being  capable  either  of  wholly  rvsistu^  the 


liiirs  may  be  deanrd  away  with  suitii  of  turpenlinr, 

Tudvtenptns  how  Umg  the  aciu  ^l»otud  tvmain  un  tliv  plalr.  it  (•  Time  re. 
usual,  durmg  ihn  interval*  for  waslung  the  work,  1u  scrM|«  ufT  a 2^lr«*d  ,fs* 
aniall  (Kirtiaa  of  the  ground  to  cxamipe  the  Witea  lines  ; but  the 
betivr  and  surer  way  is  to  make  a previous  trial  with  the  same 
lu^tiid,  to  corrude  similar  lines  on  a small  orparste  bit  of  metal, 
mmutiRg  tile  proens  from  the  moment  the  bubbles  appear.  Fine 
delicate  work  is  quickly  etclurd.  but  th*  aquafurtis  requires  lunger 
time  to  cat  into  broad  strokes.  Fur  fine  lines,  the  usual  lime 
allowed  is  fnim  half  an  hour  to  on«  hour.  But  some  etchings 
requires  day,  or  cron  several  day*.  The  influence  of  wealhcr  is 
remarkable.  The  aame  acid  rn  the  tame  cnp|n.*r,  in  diBt^nt  fen* 
peoUurcs,  will  have  diflereat  dTects.  Cold  or  damp  will  matehaily 
weaken  ur  retard  itv  actwa  ; auil  a cha  ge  ii  dtvcoTcnible  even 
from  tha  sky  being  overenst  with  clouda  dunng  the  prucasa  of 
eorrMiDiw 

On  examinalion  of  tha  work,  either  before  or  after  a proof-ira- 
pressiem,  such  hoes  as  arc  loo  sirung  or  ovrrbittet)  may  be  reduced 
with  the  burnisher  ] ur  if  much  tuu  deep,  may  be  ruMied  duwa 
with  ebarcooL  On  the  otbeiband.  such  lines  as  are  tuo  feeble  msy  tralkev’sm^ 
be  rebitten  io  the  foUuwing  msnner;  discovercil,  it  isasid,  by  Wil-  of  rw- 
Usm  Walker,  who,  with  tus  bruthcr  .\nthonv,  flourished  tn  Luiidim  btUn*. 
abimt  4.0.  If&t),  and  engraved  jointly  witn  him  foe  the  Buydeli 
eoUectioau  WiHian,  on  beoig  one  day  Uunted  by  his  bruthvr  and 
itistructor  for  defective  colour  in  his  etching,  conceived  the  project 
of  laying  nn  the  coat  of  vami-h,  or  etdiing  ground,  a lecoml  time, 

BO  an  thst  it  idwmld  not  enter  the  sunken  lines,  but  only  lie  as 
before  on  the  poluked  surface  of  the  copper.  Krgmrding  hi*  cx* 
penmeut  as  similar  lo  the  process  by  which  priauwa  Uockett  their 
type,  he  eerpSoyed  like  them  bis  daViwr ; and  iJii»  ei]t«d»«mr.  to  itis 
iiiiiuitc  delight,  and  that  of  WutUft.  to  whom  he  cummunicated  it, 

HuecveiU-d  h.^nd  cX|»ctalioiu.  The  opcratioti,  however,  is  cx- 
tretni'ly  liaaorduus,  and  requiree  a dclwaie  and  wvU-practiwd  luuid. 

A little  of  the  etching  ground  being  mviled  on  a K’paralc  picct*  of 
cupper  moy  h«  t.ikm  up  by  the  dabber.  ami  dahl>^  lightly  up-iq 
Ike  part  to  be  rebitten  iu  siwh  a maiEier  that  it  may  nut  rnler  the 
funner  stroko,  but  merely  odhcje  lo  the  uncut  portion  of  tbe  plate. 

Tbs  dabbed  paK  is  Iht-n  rarruuniVnl  *>th  a wall  of  wax,  aMl  the 
scid  u*e«l  io  the  nwfumary  manner.  The  strokes  to  Iw  robUirn 
imut  first  have  been  eutirtily  clfanoed  with  spin!  of  turpeatiiv,  and 
Riblsed  afterwanls  dry  with  bread  crnmlA- 

It  is  caleuUteil  that  ten  rtclied  pbtrs  can  be  executed  in  the  Ftchlog 
span*  of  tiroc  requited  to  cutnplHe  with  the  hunn  a ttngW  o»e.  Tlie 
nnml>er,  iruleed,  of  impre»K>o*  that  can  be  taken,  must  de]wnd  on  ^ovk  wUb  (be 
the  depth  of  the  etched  liitea  Acid,  much  diluted,  atul  ap|d  vd  for  graver, 
a short  time  tu  dobcote  work,  can  only  b*l«  superficially.  Ciwrser  . 

and  bruoder  liiks,  baviug  ucenwatil}  been  vulMmttt^  fur  h lotigvr  iaiBccMla» 
perioil  to  tha  action  uf  the  oquafuMis.  are  not  so  toun  vflkrt'd  in 
pruitiog,  amst  be  deeper,  and  may  Im>  thereCure  laure  ikrply  ciiargvd 
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Hr.Tonri 
■iratUaum 
fur  I4tluf  In 
OA  ilMl. 


■»  «lth  ml-<ur.  1u  Kcnefal,  « wU'cicheU  ('Ute  w ircluiar<l  to  furiiiah 
5(io  Kin  •n>l  t:ii>nl,  immI  ila»  viiiiv  oumbvr  of  wr«k,  in>|>rt*i«40Qa. 

Ktrh*»g  &#»/.  — Tlw  |cmct|u.l  aiidk-uSly  to  rtchiriK  ii|hmi  bIwI, 

At  It*  bm  iulrvitucttun,  w«a  («>  bud  «n  ai-wi  wh^h  wuuJd  cwtrude  tb« 
lioi:*  4<»ii  lu  Cl  «*ifllcU-ut  tlr|iih.  \Vt>  IM%<1  KcoTcrly  re- 

OwmI  I Air  * rlirinieitl  rvAckr  ttut  in*ii  i»  MibjKt  to  l«i>  bIaIvi  of  uxytU- 

Ae«itk^  In  tioi— 'bo  leirtnxyd  »ud  ibe  (H-rusyd ; aul  lK*t  wch  of  thcM  wiil 
•irUof  opoa  cow^'ior  with  mchIb  fitmtin^  t«o  );i‘D>rA  of  (erruginmu  niiU« — the 
**wl.  prulosaitis  Mtd  ihc  larfoAita.  Th«  prutowdtB  contain  ■ larger  pro- 

purt-wn  of  oxyd  tb.ui  the  peraelU ; aod  bring  liahte  to  paia  into 
thw  latUr  ktale  by  eX|OBUte,  fur  even  a very  iburt  time,  to  the  uic^ 
« they  brcuHie  turUd,  «4iil  d«)K«<it  {niuiyd  uf  iiva  in  a itiite  •rarcely 
at  all  MuluUe.  rxorpt  by  beiug  digested  in  but  acid,  cumUned  witn 
fcom«  dcoay«U.tiii4  aulMlance.  Ueoca  it  ia  that  the  action,  on 
ateel,  of  miric  ucid  dihtlrd  with  water  will  out  girt  tbt  tame  antis- 
factory  renulU  at  on  ru^wr.  Fur,  although  it  acta  very  prepr rly  at 
firat,  while  the  irtMi  is  Uruu,:ht  mcnly  to  lh«  state  of  prutoayd,  )'et, 
during  the  Deces»a/y  eX]>w»'«T«  lo  Ibe  air,  it  paises  to  th«  Btats  of 
pentayil ; a pirtuHi  of  which  precipitates  and  filta  uptbaUnrtaf 
the  etching,  coruring  the  surface  of  ihe  steel  at  the  bottum  of  thoee 
linen,  aud  thus  itupeding  and  rendering  inegtdor  the  process  of 
curriMiiMU 

In  18'J-I,  a menstrvuto  fur  biting  in  on  soft  steel  was  eomnmni- 
eated  to  the  Society  of  Arts  by  >Ir.  Kdnmnd  Turral,  coBBiatiug  of  a 
nixiiire  wf  pyo'hgneuus  and  uf  nitric  acid,  cuinbine<I  with  a purlioa 
ofaiewhtd.  This  arlul,  with  loentific  sagacity,  conceived  that  the 
mtruiM  ether  rpyiiltiiig  fioni  such  a eonabinaliou  would  retain  the 
nitrate  uf  iruo  in  itt  state  of  [eolonitrate,  and,  consequently,  pr^ 
Tent  the  prrciiiiialiim.  l!is  judiciims  experimeot  otitained  the 
viaheddur  rvaufl.  The  (irupurtKMiB  of  hit  menstmum  are,  four 
parts  fby  meature)  uf  the  stfungeht  pyroligiieoua  acid  (chemically 
termed  acwtic  acid)  and  tme  part  of  alojhol,  or  highly  n-ctifteq 
spinti  of  wine:  mix  these  tugrtlser,  and  shake  lliein  gently  for 
abuMi  half  a miouter  then  aild  one  part  of  pure  uittk  acid.  A 
menstruum,  cum]H>uixIed  in  Ihew:  pru]K)rtiuoa,  corriMles  eery  light 
time  ia  atxmt  uue  minute,  or  in  one  minute  and  a half|  and 
eonsideralJe  dc(Ah  and  force  are  attainable  in  about  a quarter  of  an 
hour.  The  process  may  be  qitickeOeJ  or  retarde<l  by  toe  greater  or 
K'se  ptutHwtion  of  nitric  acid.  7^  plate,  when  the  mixture  ia 
puurv<l  u^,  must  be  instantly  washed  with  a eompound  of  one  pert 
aloihot  mixed  with  four  parts  water.  For  tlMpfitng  out  nn  steel, 
the  best  material,  accurding  tu  the  last  •mentioned  discuTerer,  is 
pure  a«ph.ilium.  sjfRciently  disoulved  in  reaeutia]  oil  of  turpentine 
to  flow  freely  fmrn  a hair  pencil.  The  foregoing  mensinium,  as 
Well  as  others  since  tried,  will  tncroMl  with  hard  steel  ; but  they 
are  by  no  means  an  rfli-cliud  as  upon  very  soft,  or  nearly  dccar- 
bonatnl  steel.  Engraeing,  indeed,  on  steel  (ao  as  to  comnele  sue- 
cea-fhfly  «deh  sMisn.jdalsj  must  date  da  oiigin  from  the  intro- 
duction by  Ms.  Prrkms  (see  test  ~ "I  ' i rtsi  Tj ,)  | J tnesni  fur 
auftrnixig  strel  {ilaiea  ~ “ 

In  Ih'ii.  so  iinjiruTrinent  of  this  menstrunm  was  brought  for- 
ward by  Mr.  W.t'ooke.  jun.,  who  was  rewarded  by  the  iMciety 
With  their  gold  Isis  meiLai.  Uix.  1^  gentle  shaking,  six  parte  of 
acetic  acid  with  one  part  of  oilric  acid ; let  thla  remaio  only  half  a 
mimite  on  the  plate,  which  iDuit,  immediately  after,  be  well  washed 
with  water,  ami  then  dried,  but  not  with  tho  aasistanca  of  heat. 
Stop  out  the  light  tints,  as  on  copper,  with  Brunswick  black  Taroish; 
and  tlien,  for  ihe  (Hirpow!  of  washing  the  oxyd  out  of  the  Unca, 
pour  on  the  plate  a mixture  of  six  parts  water  aod  one  of  aitrous 
acid.  Let  It  remain  two«r  three  seconds  When  it  is  takeao^ 
let  the  furmer  mixture  be  re-a|>plied  immediately,  without  the  inter- 
mediate aldution  in  water.  Krpeat  this  proeeas  for  each  tint.  A 
temperature  of  Gif',  or  higher,  is  required  fur  the  o^wration. 

In  the  futUiwing  year,  a eimilar  premium  was  adjudged  to  Mr. 
W.  Iliimphriee  fur  liis  mwnstruuro,  as  fnlluws:  diaolve  a quarter 
of  an  uuiire  of  cunosive  sublimate  powdered,  and  the  mmc  quantity 
of  alum,  hkeWKH-  jxiwtUred,  lo  half  a i<i<vt  of  hot  water.  Let  it  cool 
beforw  Use ; and,  while  tie>ng  it,  keep  it  stirred  witli  a ramel's  hair 
bm^h.  taking  care  lu  waah  the  plate  thoroughly  oflrr  each  biting. 
At  this  acid  brcocDes  turbid,  it  may  lie  pnidenC  says  the  ineentor, 
never  lu  use  any  iwriwn  nf  it  a second  lime.  Sec  TrsnMcriowe  9/ 
Mr  »/  4rlt,  Tul.  xlii.  p.  55  xihr.  p)>.  48  and  53. 

Etvhu»f  cm  Cr/oM.— .Although  this  Art  has  no  cocmactioo  with 
printed  impmasions  on  pajier,  (t  has  been  usually  included  by  Kncy- 
clojNeiiists  til  the  same  anich*  with  Ihe  proreee  we  have  been  detail- 
ing ahi»Te.  The  discoeery  appears  to  have  been  suggested  lowarda 
tHn  cb«e  of  th«  last  century  hj*  the  expeviments  of  the  French 
Chereuts.  Sl.ilr  Puymaurin  naviog  cove^  a piece  of  glamwitb  a 
coat  of  wax,  and  drawn  suu>«  figure!  on  it,  apylied  fluoric  aad  oeer 
his  performance,  aial  «xpo-«il  it  to  the  sun.  He  obeerroii,  coon 
afterwards,  that  the  line«  Iw  had  traced  were  corered  with  a white 
powder,  indicative  of  thedieeolijtioB  oftbe  glan.  After  four  or  five 


MmstmnB 
or  Mr.  llsoi 
pbrir*. 


Btebiat  oa 
cwTvy. 


iMMini,  on  femoral  of  the  coal  of  wax,  he  found  an  ttebiog  petfecUy  Etdilor, 
formed  ou  the  glass.  M.  de  P.  tried  several  vornisbes  for  a gvuuud,  Puarhiog. 
and  found  a slrxtug  vaniiah  camfaiscd  of  equal  quanbUes  of  drying  ***4 
«l  aod  maetk  ibe  best.  The  glass,  before  applying  it,  must  he  * 

thoroughly  ciraoed,  end  heated  until  the  baud  cau  scarcely  be  held  * 
upon  it.  Tlie  varmah  is  then  api^ied  ligliUy,  (u  cover  the  gUss, 
and  laid  smouth  by  the  dshber,  as  in  etching  upon  metal.  The 
smoke  of  wax  torches  is  next  used,  to  blacken  me  ground ; and  the 
intended  etching  traced  upon  it.  But  in  Irsciog  the  drsign,  the 
glass  plate  must  hr  sumortrd  on  a gUes  pane,  fixed  like  a link,  co 
as  that  the  light  may  snow  through  the  lines  mule  by  the  etcbii^ 
poioL  The  nuoric  acid  b not  appbed  in  its  simple  furm,  but  u ex- 
hibited as  fiTued  in  the  fluor  or  Derbyshire  sjutr,  fiovly  puUenccd, 
and  u expelled  from  the  «par  in  a gaseous  stale  by  the  additiun  uf 
a litUe  eulpbuiic  acid.  The  fluor  spar  must,  therefore,  he  enclceesl 
in  sunw  vessel  capable  uf  resisting  the  acid.  Tlw  fluoric  acid,  Cur 
inetance,  which  m distilled  in  a guas  retort,  loses  its  stxenglli,  sod 
bite*  unequally  frum  the  ulmixture  of  the  silicious  eacih  of  Ihe 
retort  with  (he  sulphuric  acid.  An  impruved  Kilvev  apparatus, 
therefuro,  is  recommended.  Also,  Um  giaas  to  be  corroded  ought 
to  bo  |dsced  under  some  apparatus  which  will  prevent  tlie  escape  uf 
the  gas.  Tlie  ap|Heanuic«  of  the  etched  ports  is  like  that  of  ground 
glass,  and  furvos  an  excellent  contrast  with  the  renuuaiiig  poUiIicd 
surGice.  All  sarts  of  glass  wilt  not  eerve  equally  well  fur  etching. 

English  glass,  in  the  composition  of  which  iMre  ia  a Isrge  prui<ur- 
tiun  of  lead,  is  easily  acted  upon  ly  the  acid  ; but  the  smallest 
didecl  in  tbevamkxh  admits  the  curruaive  matter,  and,  hv  sulutwnof 
the  calx  uf  lead,  a diiagreealde  tinge  is  given  to  the  gla^s.  Plate 
glare  is  the  fittest  material : not  th^  with  a green  but  with  a white  • 
reflexion.  When  Ihe  weallicr  in  summer  ie  elcav  and  serene,  ap4rc« 
of  plate  glaaa,  varnished,  Uoced,  covered  with  Oic  acid,  aud  exposed 
to  ^ sun,  is  Completed  in  four  ov  five  hours.  Iti  wialer,  the  i>pi^ 
ration  of  biting  nquirea  four  days,  and  must  thru  Ire  assisted  by  a 
iiMidrcate  usd  regulated  beat,  like  that  of  au  oveu  or  atuve. 

Note  (CC.; 

l%a  preeere,  aa  deseribed  by  Jd.  Bartsch,  {4mUuumy,  Sfe.  vol.  L h’*i'uoenta 
sect.  G'il.j  ie  as  follows : After  the  oullina  has  been  trand  00  the 
copper,  accordinw  to  tbe  method  airvady  stated,  (Note  AA..,)  the 
ope^or  IS  |irovi&t  with  small  rods  of  herdeoed  eteel,  three  or  iuur 
niches  in  length,  aod  abonl  onodwelrth  of  an  inch  thick,  having  OCM 
end  in  the  form  of  a truncated  cone.  This  (mtx-aled  extremity  is 
either  pruvidvd  with  email  pointed  teeth,  placed  close  together,  or  is 
mdeot^  with  email  hulee;  but  in  some,  tbe  iitttrunsenl  tarminatee 
in  one  sharp  apex,  Uka  the  dry  posnt.  With  these  mall  rods  of 
ateel,  which  an  termed  pwitrAes,  tbe  intended  shadings  aod  lines  of 
■ the  work  are  beaten  by  tbs  ■trokea  of  a small  hammer  uito  the  plate. 

The  number  of  pei^  wbkh  may  be  taken  from  a plate,  wtuugM  Nwmkrv  of 
ia  this  reaonet  by  punching,  depends  upon  tbe  deptn  of  the  hides  lipressteoi 

indentations ; but  H will  be  aearcelyever  found  lo  yield  as  '^^pveebef 
manyTKlpemawwaa^  jdata  slightly  etched.  There  are  very  few  ** 
apreitneiN  of  this  kind  of  work.  peinla  oie  distinguahabie  by 

b^g  eompoasd  cstirely  of  data,  greater  or  kne  im  m^nitude,  and 
round  or  oblong  in  form,  bnt  never  m ahavp  and  clear  oa  thoee 
from  the  dry  point,  aiiwe  Ibe  printing  ink  nsuat  adhere  unequally  to 
tbe  rough  surfooe  thrown  up  iy  the  punch. 

Note  (DD.) 

Tbe  cradle,  or  gromding  tool,  is  ao  initnmMmt  in  the  fem  of  an  inanmcm 
axe,  (plate  L,)  having  teeth  placed  clwo  together,  like  thoee  of  a nsiso* 
•mall-looth  comh,  in  lira  of  an  edge.  The  term  kerera*,  or  cradle, 
ie  giv*esi  to  this  mstrument,  from  the  eimilarity  of  iti  motion  when 
in  use  to  that  of  a cradle  when  racking.  The  sapporta  of  a child'a 
cradle  must,  for  the  purpora  of  rocking,  lake  a onved  form  like  tbe 
edge  of  ibis  inairumeut,  or  ef  an  axa.  Tbe  curse  of  tbe  graving 
tool  should  bo  a portion  of  a circle,  of  which  Ibe  radiue  does  not 
exceed  six  iochea.  If  too  mneh  curvvd,  the  craiUe  would  dig  too 
deej'ly  into  the  copper ; if  too  little,  Ibe  plate  would  not  be  *uS- 
ciently  indented. 

By  refomog  to  o«  lemavks  on  chiaroeeuto  (Panrmso,  y.  580, 

Art  290,  rf  erp .)  Ibe  reader  will  perceive  that  the  expreeskm  ntrcea> 
rifire,  or  middle  lint  i«  ouly  iqiplicMble  to  this  mrth^  as  iiroviding 
mvans  by  which  the  rosily  middk  tints  may  be  eUained  tbraughthie 
tobsequent  um  of  tbe  semper.  Tbe  first  aM  tbe  peeulmr  port  uf  tbe 
proreee  niocover  the  plaiewith  the  extremedark.  No.  5.  (Paiimim.  *k.) 

The  plate,  after  being  potkbed  aod  prepared  aa  for  otbre  work,  in 
divided  rqiuilly  by  lines  drawn  in  soft  chalk,  pnvaUel  to  each  other. 

Tbe  interval  between  the  Knm  should  be  about  oM  third  (he  length 
of  Ibe  face  of  tbe  cradle  or  grounding  tool,  which  is  then  Is  be 
placed  butwren  tbe  two  firet  lines  at  the  fop  of  the  plate,  nod 
pneird  forwards  in  tk*  tame  drreclim  with  them.  Tbv  ofwrator 
must  hold  the  tool  as  steadily  ae  pomiUe,  aod  quite  u^rigbli 
b Q 2 
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YrvparttiM 

•f  miM  for 
■n]«aat«i 


Tt>*lr  foffD 
and  (Mt«. 


N«mli»r«r 

tmprcMioni 

froii*  eoppcr 
plate*. 


Nnail^r 
frva  »ue]. 


pn^mn^e  upon  h wilb  a moJerate  rorefi  and  Ktcking  it  frnoi  eivl  to 
sad.  pa/allel  to  Ihrw  tW'j  tr<idiRi;  Itnsa,  till  He  has  ram|ilete2j* 
hacked  all  that  part  of  the  l*Ute  t>«*t*r(«o  them.  He  twat  repeals 
the  same  oj^ratiia  with  respect  to  ail  the  olHrt  Itnsn  and  iolertralt, 
till  the  iostniment  h*i*  pasted  ow  the  whole  Male,  temleriop  it 
imif.irmly  nniffb  rhxnu|»hnul.  tHher  liars  tnuct  now  be  chalked 
a|>oa  the  Plale  at  r»ghl  anglrt  /•  the /'irmrr,  ami  procee*ted  wilh  io 
the  tame  manner.  Thes*  will  form  t<jiurr4  wilh  the  lines  first 
drawn.  When  the  Male  ha*  been  a^jain  pwaaed  otst  l»y  tha 
cradk*  in  Ihit  direction,  it  it  next  to  be  prucceiied  wilh  iu  the  tame 
manner,  d*>r^nNa//jf ; the  diajpraabt  betn^i^  drawn  to  the  tipiarr*  in 
quntion.  Tbs  done,  the  iTifralor  neat  emidojt  hit  iaMrument 
upon  (he  dui;^>aala  drawn,  as  follows  : each  wiiutv  Iw  sni>|ioa«d 

divided  into  threw  er^ual  paralleloirrams,  at  is  pi.  1,  fi^.  9.  Tlie 
dui^nnalt  to  the%e  peinilielo|^rama  will  (hen  rirm  two  other  seta  of 
hoes  for  the  fniklMce  of  the  ^ro>imiini{  tool;  and  to  olWain  (Hem, 
ttothioK  further  la  reqiiired  thho  a diviaum  of  two  opposite  sidra  of 
each  Mptare  into  three  n^ual  psris,  wilh  lines  intcrwctini;  tliem,  at 
njees.rd  liy  the  dotted  burs  m fig.  10.  A Pt«te,rntir»l)'  covered 
with  IheM!  arvertl  crutHtags  wicked  hjr  the  cradle,  is  ta^  tu  have 
uiuletguiie  aac  tmrm.  Uiit,  in  order  to  procure  a verv  dark  and  uni* 
form  gv>Mind,thr  Mote  mud  umlrr^fo  a rr|sr(itioo  of  all  these  several 
uprrations  for  aliove  tweolp  tmirt;  ftw  which  mirpoae.  the  Artist 
mint  aiwajrt  beton  each  turn  hir  starting  from  the  aamc  point  mid 
in  the  sntae  direction,  that  is  to  aajr,  between  the  aame  pirallel 
guiding  Uovs  at  at  first ; «u  that  this  prejHualor}’  work  cinploya 
much  tune  am]  pains.  According  to  M Bartich.  a Plate  uf  two 
feel  long  aud  eighteen  inches  brund  re^nirva  the  labour  of  thr<B 
weeks  to  ]wo<iuc«  a fine  j«t  hlack  ttnprrewioa ; end.  fur  a Urger 
Plate,  even  a month  or  mure  is  required.  Wr  are  dmwsvd  to  Ihluk 
that,  in  tint  age  of  mechaabro — the  age  of  steam**— some  me* 

thud  might  be  deviseil  for  abiidging  this  manual  laboar,  and  ac« 
complubiag  with  r^^ual,  or  perhaps  supenor,  accurarp  the  tame 
retullt. 

Tlie  finencst  of  (Ise  grain  thus  olwainei!  dv[wiidi  iipna  the  sow  of 
the  treth  in  the  graming  tool,  {'rndlca.  having  broad,  cuaise  teeth, 
enable  the  Plate  (o  fumieh  more  imprasatuoa,  and  give  the  dark 
ihadows  a t>.*ftvr  black:  tmt  tiwo  the  duts  at  eaib  crusting  ure.  id 
such  a case,  visible  in  the  lighter  tones;  and  prmiurv  difhcuHica, 
or,  at  all  wveata,  a diugnvatdc  otfret  ia  the  minute  details  uf  a 
pirlurc. 

in  describing  former  method*  of  Kagraring,  we  haw  cantulerrd 
IIh!  PUte  of  CDiqwr  or  of  *!•  el  Cpreviounty  to  any  lines  etched  or  eo* 
pn.oed  upon  it)  as  reacmbling  a sheet  of  white  paiwr,  on  which  the 
Artitl  is  tu  draw  and  work  up  hit  iutendnl  rffivlH  bjr  linet  of 
various  Mrwngth  drltcaey,  iraviitg  oaljr  iho<w  (•ortUmsi^  live  sur* 
face  hlatik  or  notuut'hcd  which  ore  (Uwgnvd  for  ca/ri*iice  /lyhi. 
(PstWTivn,  p.5S0,art.290— *294  ) Themerh‘>d  wear*  now  cuoaaiWc* 
ing  is  the  cusopiete  tevenw  uf  the  former,  lie  must  now  look  upon 
hit  Plate  tt*  if  it  w*t  a shvei  of  drawing pi5»erf««.»ny  t-U-k  lli*  Iw 
ainr»i.  Ihevefoiw,  now  ia  to  arrive  at  the  middle  tints,  and  exlrv-tnc 
lights,  by  remiiving.  more  or  le»t,  the  graiiiiiig  gruutid  from  the 
Plate;  and  ihui  he  efhvti  with  acrapers.  aitmlar  m furm  to  the 
inslriimnit  Wfore  meoiwued,  (Note  B.I  but  of  difhrent  sisci, 
that  is  to  say,  with  lancet  poiuft  of  dillemit  wUlths,  acronluig 
to  ttui  degree  of  nicwiy  or  miuutencs*  rvt|utred.  The  masers  of 
stmngrst  light  are  first  scraped  nod  rrndvrvd  prrfly  STDOuth  ; and 
some  pnrls.  swch  at  in  a head,  the  tip  of  the  no»c,  Ac.  are  bsir* 
nitheth  The  bitrmsher  n likewise  appiwsl  to  such  gradatiuna  of 
shading  as  gn  off  into  eatn-me  light  m (heir  upper  part,  but  are 
brown  (that  is  to  aey,  iicrii]W(|  to  a mhldle  tint)  below.  The  neat 
drgrvss,  or  rather  dimiiiUtiotM,  of  thmling  arc  then  scraped;  aud 
after  them,  the  rvflectei]  lighta  At  this  Bhige  of  (he  work,  the 
Mate  may  l«  bUcken«d,  to  ascertain  live  effect,  wilh  a printer'a 
blacking  ^11;  and  then  the  nprr.itor  >«  to  }iraces*<l  again  with  the 
•rraiung  tool,  taking  cate  always  to  begin  from  thuse  parti  of  au 
ob^t  where  its  atrimgest  lights  are  to  appear. 

If  tlve  gminiog  of  a tcrt]SNl  copper-plate  be  not  perlicularty  fine, 
it  Will  furniah  one  hundtsMl,  or  even  one  hundred  end  fifty  im* 
pWSHiuns ; but  after  lh«  first  one  hundred  and  fifty  imprewitona 
hare  be*n  taken  frutn  it,  the  practice  is  to  work  it  again  partially 
over  with  the  graiaiug  tool,  and  afrerwards  with  the  scraper.  Ia 
thii  way,  itapnrssiont  fay  fifty  at  a time  may  be  rvjieatvd  in  sue* 
erwMia.  to  that  the  aome  Plate,  says  M Bartsch,  hat  frequently 
yielded  ilkree  or  four  hundred  iinprestUiu*. 

ON  S4rr/.  This  discovery  unaU'es  the  Aniit  to  ohtaio 
(or  his  work  eight  or  ten  ticnes  the  oiirntwr  of  imiwcvaiuns  aa  from 
cupper-plai*.  The  tame  m<wW  of  o|»erating  » wdojded  as  on  ©npprr* 
plate ; only,  greater  strength  mint  be  used  fovlsying  iHe  mvtsoMato 
pound.  A greater  oumlwr  of  wwy*  is  likewite  nrs^inf*<l.  A wsrp 
IS  the  technical  wnvd  for  going  entirely  over  the  plale  with  tlt« 
gruundiiig  tool,  Mr.  Lu|>rMu,  who  oldainrd  in  18.2  the  gold  lais 
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medal  from  the  Society  of  Arts  for  an  engraved  porirail  on  Mi>el.  afenoUat* 
remarka.  ia  hs  letter  tn  the  Swcvrty,  that  h«  bat  uaed  as  many  at 
ninety  ways  oo  autDc  steel-plates;  wherra.s.  on  copper,  the  iivual 
mimtwr  is  from  tweuty- four  to  thirty' six  or  forty.  Great  care  ia 
necessary  to  prevent  the  Pl4ce  taking  rust. 

The  suggestion  of  DiesaoliDta  from  steel  was  made  in  1612  hy  five  Orl^o  of 
late  Mr.  Jaovee  Watt  to  one  of  our  moat  etnuveat  living  Eogravera,  wcvtuitere 
who  subsequently  communicated  in  a letter,  puldvthcd  by  the  ******‘i' 
Society  of  Arts  in  their  Transactions,  (voL  aid.  p.  &5,)  ume  intcr> 
esliog  particulars  on  the  subject.  The  writer  remarks  that  hie  et« 
tempts  upon  hard  steel,  in  cunsequeuce  of  Mr.  Watt’s  iiiggetiion, 
were  iinauccesaTuI ; hut  the  auha^uent  productiao  by  Mr.  Jacob 
Perkins  of  Plates  of  steel,  suBicieniiy  decarbonirod  and  Boflened  to 
receive  iicpnsnoo  from  the  grumMling  tool,  rnablnl  him  to  accom- 
plish every  thing  required.  Ue  adds  that,  in  Engravings  u[s>Q  tdran* 
steel,  **the  tones  are  far  hotter  defined  than  those  obtainable  from  lagcs. 
cupper:  the  clrarocsa  of  the  lights  carried  to  much  greater  per- 
fection ; and  the  darks  distinguished  by  superior  richness.  Al- 
though the  procauf  is  murh  luoger  and  more  tedious  on  steel  than 
on  cupper,  yet,  when  completed,  it  is  so  (wrfectly  aatt>raci»ry  as 
fully  to  rvnard  the  odditioaal  Ubour.”  See  Lvder  from  Mr.  C. 

Turaer  to  Mr.  Solly,  published  as  above  staled,  aivd  beaneg  date 
Oct.  14,  16J4. 

Note  (HE.) 

Tlic  advantage  of  mrisotinto  Engraving  comista  io  the  wft  gre* 
datiivQS  of  light  and  shade.  A*  no  hm-s  nor  stmkas  ary  visible, 
l*Tiivts  uf  this  kind  appear  cxenitcd  wHh  a bneth,  ami  finuhed  with 
the  most  dclicale  soflneti.  Naked  figurea,  and  every  soft  or  smooth 
object,  hke  hair  or  fins  drafwry,  may  Iw  faithfully  an<l  perfrcili  ex> 
pressed,  live  only  ditSeulry  cunvists  in  r^ireccntiiig  the  IrMer 
dcUilt,  for  which  purpuw  tlie  scraptr  vs  insumonl,  evprcialiy  m a 
coarsely  ground  Plate. 

Some  .Art'uits  liave  eodeavoured  fa  give  the  requisite  derisinn  to 
(he  outline  hr  means  of  the  Vurii)  or  hy  vtchiivg ; bsit  their  at- 
tempt* have  hrtn  •.msuccv'af'd,  since  Ihe  iieual  har>t>nes«  of  the 
lirves  thus  snperaiklril  forms  (on  strong  a contract  with  the  vofrnesa 
of  the  mervotinto,  and,  runsequrutty,  cannot  eaiilv  he  brought  to 
harmimte  with  ihe  real  of  the  |•4rTf••m1*l1re.  Tlve  only  person, 
according  to  M.  Bnrtvch,  who  has  succnafnlly  introduced  a servet 
of  lines  and  dots  into  some  Engravings  of  ibis  kind,  ia  our  vviie- 
rablv  Co*vntr)man,  Rirhanl  Karlom.  But  his  lines  and  dots  are 
not  so  much  erapltiyrd  Io  define  (he  outlines  {v»t>ecvatly  in  the 
moises  oflighl)  as  here  aiwl  there  to  give  greater  uirce  where  Ihe 
representaivuii  demand*  it.  asul  to  prtMhicv  a dec]<cr  block,  for  which 
the  graining  aWioe,  eren  when  left  quite  rotigh,  ts  itiMifficient.  Fur 
this  purpo«e,  hts  serves  of  lines  are  not,  aa  might  hr  snppowrd, 
deeply  c^  with  Ihe  luirin,  but  eicbvt!  m mi  hght  and  easy  a manner, 
th.it  in*  IT  niwvterly  freedom  admirably  harmonises  with  iho  Vvlrct- 
hke  sofRocss  of  the  roetxotinto. 

Note  (FF.) 

As  mresutiato  is  better  calculited  than  anr  other  style  (o  imitate 
the  gradu.ll  hlcttding  of  cdour  priHhiced  in  Paiiitiog  with  a brush, 
this  iulvantage  miixt  ho  increased  if  e diversity  of  clours  be  siijier- 
addled  s aivil  thus,  the  highest  aim  of  the  Engraver,  namely,  a Jwr- 
feet  imitaiion  of  Paintings  by  renowned  Artists,  be  ubtaiocd.  lliii 
additional  property  causes  the  preference  which  is  awarded  to  I,e 
Blou’s  method.  Tile  niethud*  of  Clvalcogra(>hy,  hy  mesas  of  the 
burin,  (he  dry  point,  the  etching  needle,  oe  Ihe  meiaotinto  scraper, 
hitherto  described,  an  certainly  cajMble  of  cspresving  in  a consi- 
derable degree  the  beauties  of  a P.cture.  We  admire,  in  many 
works  so  executed,  u sul-iect  jiuliooudy  chosen,  a composUiott 
cleverly  arranged,  an  outline  tastefully  and  correctly  drawu,  an 
effect  of  chlaroacum  beautifully  given : but  w»  miss  the  charm  of 
varied  cohmring,  which  not  imfrcquently  conslitulra  (be  chief  sx- 
eeilence  of  a Picture, — an  excellence  which,  in  ffuwrr  painting,  or 
subjects  of  still  life,  is  indvspensabUi.  Le  Blun’s  system  seems  cal- 
culated fuv  ti'Pldying  this  desideratum.  It  (Doltiplica  tbs  original 
Painting  in  every  panicultr. 

Attempts  were  made  at  colonred  impressions  of  Engraving  by 
prtfr  lAiMtmmm,  Ihe  somt'time  instructor  of  Rembrandt,  even  aa 
early  as  the  yvar  )fi2iS  ; hy  /Vler  .^nlewef,  an  Engraver  of  Amster- 
dam. ia  IfiRli;  and  by  an  Knglialv  enginet-r,  named  Tiiylor,  io  tbs 
service  of  Frederic  the  Great:  b*Jl,  a*  these  performances  were 
merely  etched  in  liivea,  and  were  rxreutrd  hr  transferring  the  eulour 
to  only  on*  and  the  ume  Mate,  they  eouia  never  attain  Ihe  rich 
effect  of  a I’irture.  For  this  reason,  no  further  endeavout*  of  this 
kitvd  seem  to  have  (<een  made.  M Bartech,  indeed,  alludes  In 
s>vm»  mvtrnitintos,  pviMisHrd  somt  Years  since,  that  bear  some  re- 
semblaTtc*  to  those  of  I.c  Bloo.  But  as  (Ivrsc  were  execvitcvl  by 
means  of  only  one  Plate,  jiveviously  iminted  over  with  the  different 
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eotoorr  mju'tr*d,  th«  d«ti  or  lillU  erotsiags  of  the  reeMolinto  (k« 
Notr  DIX)  oppritr  unirormly  of  oae  culuur,  (Minehr,  that  vbtch  ()m 
Printer  hjw  (jiren  to  each  portion  of  the  Plate  brfcre  printing,)  iti- 
itcetl  of  exhilniing  ibn!  terirty.  ri«hn«a,  and  tran*]»areot  eflcct, 
which  wo  proceed  to  describe  »n  the  method  of  Le  Blon.  Such 
Prmtr  ai  the  aboee  do  not  blend  their  tint!  offcctiiallj'.eapeeiaUy  in 
the  lights  where  maM  tracei  of  the  white  paper  may  l*o  detected, 
end  are  ae^lom  »o  perf«t  but  that  they  renture  re-touching  here  and 
there  wtthabruah;  whereat  Lc  Blon’a  imjweetlooB,  on  the  other 
band,  are  almoit  wholly  core  red  with  colour,  and,  if  properly  exe- 
cuted, come  mit  in  a perfect  Mate  from  the  hand  of  the  preiMean. 

For  every  Picture  to  be  imitated  in  Le  Bloti'e  style,  at  lent  three 
Platee  are  rvquierte, — one  for  retl,  another  fur  blite,  and  the  third  for 

K'low.  In  aome  curs  a fourth  Plate  ia  alko  wanted  for  blac)i> 
e mixture  orf  these  three  primitive  colours  produces  other  three  { 
ted  ajul  yellow  make  orange ; red  and  blue  make  violet  or  purple  j 
blue  and  yellow  make  green.  Tlie  mixture,  moreover,  of  the  three 
primitives— red,  Wiw.  and  yellow — tojp*ther  in  ryeo/  prc^moiw, 
produers  black  ; and  their  mixture,  in  tU^frent  propvrtioaa,  produces 
every  other  rosaiblt  colour.  (5Jcc  Pamnwa,  Note  to  Art.  245.) 
7T>e  degree  of  strength  or  of  paleness  (lb.  Ait.  284)  in  the  tons  of 
the  primitive  colours,  or  for  that  of  the  componnds  produml  by 
them,  will  depend  upon  the  graining  of  the  Plate,  and  whether  it  be 
deep  Of  shallow,  in  placvs,  for  exampli.*,  where  tbs  graining  is 
left  rjuite  rough,  and.  conirrpiently,  where  the  colour  sinks  in 
dfvpiy,  a d;irker  and  struoger  tune  is  pro>litcod  in  the  impresiuun. 
Wh^rtf.  on  the  contrary,  tl.c  Plate  has  beeoms  smoother  by  the  ap« 
plication  of  the  scraper,  a id  the  colour  but  saperfivially  imbibed, 
paler,  lighter,  and  Mifler  tones  will  W obtained.  It  natur^lr  follows 
that  each  of  the  three  Plates  tn  qucvlkm  murt  be  differently  worked 
by  the  Kngntvrr.  Fnr  instance,  the  Hl.\le  intcodeu  fi>r  Wiw  must 
b«  left  <inibr  rough  in  tlviwe  pUc««  which  ars  to  appear  perfectly 
blue  t or,  sreondly,  the  Plate  must  be  man  of  lees  scraped  in  parts 
where  the  Mue  is  to  hhnd  with  the  colour  of  another  Plate ; or, 
thinlly,  the  Plate  must  be  polished  to  a degree  of  jwrfect  smooth, 
nsse  where  the  blue  is  out  to  appear.  The  same  rule  Is  to  be 
strictly  fullowcd  for  each  of  the  other  Kates, 

The  colours  used  for  printing  must,  uys  M.  Barfich,  be  Iransps* 
rent,  so  that  one  may  show  through  the  other.  They  may  be 
rroiind  with  nut  oil,  but  pnppy  oil  is  preferable.  Both  kinds  should 
be  mixed  with  one-lcnth  of  drying  oil.  l*ru«aiao  blue,  yellow 
ochre,  and  red  lake,  (the  latter  mixed  with  two  parts  of  earmiue,) 
are  the  colours  employed.  If  a black  Plate  is  Decessari’,  printing 
ink  is  used.  The  olue  Plate  is  used  first,  the  yellow  next,  and, 
lastly,  the  rrcL  The  imprcssioas  may  either  all  be  cnlotired  bhre, 
then  yellow,  and  allcrvarda  red ; or  each  sheet  may  be  separately 
prilled  off  at  uoce.  The  latter  method  b preferable,  as  the  colours 
then  tttceced  co^  other  irr  ate  mom  readily 

blended. 


Note  (GG.) 

ChsIV  Xm  The  preparation  of  the  Plate,  by  laying  the  grwnsd,  tracing  the 
fto  **•»  *•  same  here  ae  for  eichjug.  ( Note  BB.)  This 

style  m»  be  considered  a method  of  etching  ia  dots,  instead  of 
lines.  "Th*  dots  are  intended  to  resemble  the  grain  produced  by  a 
chalk  cravon  upon  paper.  For  the  strokes  made  with  the  chalk 
will  be  found  to  touch  tbe  paper  only  at  certain  interraU,  and  on 
certain  emioencet,  more  Of  leal  apart,  occiirdiog  to  the  dcacriplioci 
of  paper  used.  Acci^ing,  tbeiyfara,  to  tlx*  (quality  of  llsete  atrukes 
in  the  drawing  tu  be  engraved  from,  the  sis«  ana  distance  of  the 
dots  or  points  made  through  the  etcluog  grouml  must  be  detenrined. 
In  representing  the  hatchee  of  the  drawing,  and  in  giving  to  each 
object  its  proportion  of  light  and  shadow,  a diatiuctioo  also  must  be 
preserved  between  those  natclsea  which  mark  the  perspective  of  tbe 
object,  and  thorn  which  characterise  its  surface.  The  prioci^Msl 
hatches  requiie,  of  course,  to  bs  mors  strongly  marked  than  those 
which  are  subordinate } and  the  fainter  or  middle  tints,  if  etched, 
amst  be  marknl  lightly.  But  these  latter  may  be  left  to  be  finished 
with  the  dry  point  »r  graver  after  the  etching  ground  is  taken  off; 
and  by  this  method  greater  softness  and  clwarnesa  will  be  ohfaiiml. 
Groat  care  murt  be  taken  not  to  conode  the  lighter  hatchings  too 
deeply.  When  these  are  suSWtently  bitten  they  may  be  stopped 
out  with  the  ■uxftrre,  (tor;«nt  ntt  varnish  ami  1amp.l4ack, 

Note  BB.)  and  the  sctlntiun  of  squafurtis  again  applied,  to  bUf  in 
or  corrode  the  stronger  parts.  At  lids  stage  of  the  procae,  if  the 
dots  which  eomnese  the  shading  burst  intu  each  other,  the  operator 
need  not  fear  that  tl>ey  will  injure  the  work,  unless  they  ftirm  too 
riTilvhsd  hard  a spot,  or  too  derp  a black.  When  ihe  etching  ground  U 
vrtih  the  removed  from  the  Plate,  itwill  be  necessary  to interstipple  the  flesh, 
aoftrr parts  of  the  wutk.  with  points  maile  on  the  tMir*  fop^  by 
m«iUis  of  th»  burin  er  dry  im-dle.  Th<-  strongest  shade  will  also 
require  additional  strength,  and  must,  therefure,  be  dce|«nrd  by 


sbgVit  lourhes  of  the  graver.  For  making  dots  with  this  latter  in- 

itrument,  (Note  BB.)  a common  prartice  is  to  change  its  situalkm  cravtne  or 

in  tho  handle,  so  that  the  belly  or  convex  part  of  it,  which  was  Bseh« 

lowcnnost  for  cutting  tines,  becomes  u]>permo((t  for  d«tting.  Then, 

by  having  turned  tlw  handle  to  fit  the  hollow  of  the  hand  as  be* 

fore,  the  j'oint  of  the  burin  acts  upon  the  copper  from  a greater 

elevation,  or.  as  mrclunifts  term  it,  with  a better  purchaxe.  As 

dots  only,  arwl  not  strokes,  are  required,  the  tool  » managed  in 

this  pmitian  with  greater  ease  and  freedom.  In  this  mamtvr  the 

Plate  is  to  be  werkeil  and  dotted  throughout,  and,  wlien  noe  cover- 

iog  of  dots  is  completed,  and  cleaned  off  wiih  tbe  scra]>er.  another 

covering  must  be  inserted,  until,  this  operation,  (repeated  as  often 

as  is  necessary  for  a perfect  imitation  of  the  drawing.)  a proper 

grain  and  safficienl  miuaes  ofshMl*  are  produced. 

(ireat  paliencu  and  much  practice  arc  necessary  to  sueeesa  In 
this  way  Many  expediepts  and  contrivances  to  saro  this  trouble 
have  leen  in  use.  For  nrge  subjects,  and  also  whesc  only  a 
general  effect  is  wanted,  and  where  great  exactnesa  is  nut  required, 
various  other  instruments  have  been  usrd,  such  as  wheels  having 
tingle  or  double  rows  of  tseth  at  tlveireilgvs,  or  crodli's  meuiUing 
a gTotinding  tool  formexaotinlo,  (Note  DD.)  unly  made  with  jiecu- 
liar  teeth,  so  as  to  produce  points  or  dots.  Numerous  tiails  were  in-  Vailrty  of 
Tented  by  the  cham  Engravers  in  France,  whert  chalk  Kiigraving  "wd  Vp 
original^.  A complete  art  of  them  is  said  to  amount  nearly  to  Breech  sr* 
forty  difibrent  articles.  Of  these,  howerer,  M.  Bartich  roentiuus 
only  the  following ; 1.  an  cfcAmy  netdk,  in  order  todot  thetmllmes 
and  parts  intended  for  etching;  2,  a do^tt  nrctf/r,  or  one  with 
two  paints ; 3.  a tnji/c  nttdJt,  with  which  three  dots  mny  be  made 
at  once, — this  instrument,  together  with  Noa.  1 and  2,  mny  be 
made  with  potnts  differing  in  thirkness,  according  to  the  bcu  of  the 
dots  requir^ : the  pmnis  must  be  ratlwr  bluotcd  j 4.  the  mtdtatr, 
a Blurt  uf  punch,  'Note  CC.)  one  end  of  which,  in  a cubical  rurtn, 
b furntkbed  with  small  uneven  teeth,  irregularly  placed  and 
blunted:  it  is  fastened  to  a wooden  handle}  5.  a similar  mmUotr, 
wvr4»«/  a kaitd/r.  to  be  lumnM'red  upon  the  Plate  after  it  has  bm-a 
etched,  and  Ihe  etching  ground  cleaned  away;  6.  the  rvu/Hte,  a 
small  roller  or  cylinder  of  steel,  (lietween  oae-eighlh  and  thn-e- 
sixteenths  of  an  inch  in  diameter,)  which  is  caveted  with  small, 
closely  eompacliMl.  delicate  poinis  or  teeth,  and  whkh  rrrulvct 
tipoo  an  axis  attaclied  to  a handle  of  wood:  this  instrument  also 
varies  in  its  bre.«dth  and  ihickneu,  and  in  tbe  fineoeu  as  well  as 
cloirneBii  of  its  teeth ; 7.  a tknb/t  bmriit,  with  which  two  dots  or 
pecks  msy  be  madw  at  oos  limt. 

It  will  soroctimei  happen,  in  etching  the  work,  that  psrti  intended 
to  be  dark  wilt  fail  of  their  proposed  effect,  and  ths  failure  be  un* 
perceived  until  the  etching  ground  has  b^  removed.  In  such 
case*,  the  process  uf  re-bituig  (Note  BB.)  may  be  advantageously 
practised. 

. Plates,  engraverl  lu  this  style,  eommooly  yield  about  five  hundred  KumUr  of 
or  sfx  Tivmili^  sapteasioos.  Common  printing  ink  is  usrd  for  Imprcsi-aos. 
black,  and  Inirnt  sit-nna  fhr  red  i thsa  laucr,  as  aBu  the  Tarioni 
mineral  colours  employed  fur  imitation  of  chalk  diwwiiigs,  ahould 
be  grmuid  in  poppy  oil.  Diawiogv,  made  with  chalks  <>rdiff«reat 
Colours,  mny  be  umtaied,  if  a separate  Flole  be  provided  for  earh 
eoUiur.  There  are  several  excvlleot  French  imitutivM  of  rludk 
drawing  on  blue  paper,  by  using  two  Hlatrs,  one  to  prial  Uie  block 
chalk  effect,  the  ^hcr  to  give  that  of  Ihe  white  chalk. 

Nole  (im.) 

This  method  only  iliffirs  from  the  last  ia  the  superior  neatness  of  Differvace 
its  execution,  live  English  style,  says  U.  Bartsch,  is  disUnguidH!d  twtwvea  ths 
from  Ihe  French  by  having  its  (K>ls  small,  round,  and  ciuaely  {dated  f 
together  like  those  e*ecuie«t  with  a pinch,  (Note  CC.)  but  much  *‘*'‘*’ 

more  distinct.  In  «he  French  Engravings,  the  dots  a*re  irregular, 
rough,  sharp,  diher  coarse  and  too  far  apart,  or  they  take  tlie  n|>po- 
sitv  extreme,  ruiiniivg  into  each  other  from  being  too  rlose. 

Platee.  engraved  in  the  English  maunvr,  fururih  nvarly  fire 
hundred  goed,  and  (he  same  number  of  weaker,  impfesvions.  Tlwy 
are  bot.pre»se«l,  and  reertte  the  eair.e  cidours  liniUrly  {icjiaivd 
with  (hose  for  the  last-OMDtioncd  method. 

Nate  (II.) 

The  bistre,  or  aquatinta  tlylr,  called  Le  Prince’s  nwihod,  is  Vrtr<v]  »r 
wholly  rtrhed.  The  outlines  are  find  vichrdin  Ihe  manner  bwfi/re  LePriCice 
deveribed.  (Note  BB.)  After  this  uperatiun,  Ihe  Plats  b tho- 
roughly  cleansed,  and  again  washed  sligh'ly  wuh  common  etching 
varnish.  When  the  vorniah  is  dry,  thnee  }>urtiuns  of  it,  whet«  the 
shading  in  aquatinta  is  inteoihtd,  sre  to  be  deauly  rvowivtsl  iVutn 
the  Plate  liy  the  a{iplicatUin  of  a shor|i  fluid,  compowd  of  olive  oil 
and  sprit  of  turpeutmv,  mixed  with  himptilack  ur  finely  powdered 
pine-tree  snot.  Tlri>  ftu  d,  which  U laid  on  with  a brush  over  the 
shaded  parts,  and  wrluch  te  mixi-d  with  the  black  m order  to  moke 
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Biting  IB. 


Uth«f  WBfl 
of  iByiRf  ikf 
(rauwt. 


Stopping  oak 


A t^tUr  oie< 
tbod  of  Uy* 
Ing  ibo 
fTouad. 


th«  cnDftnr'i  of  thaikw  nior*  vioibW  oad  nor*  fliMinrtif 
■o  rocnptolrly  t««Dovr«  ihr  varauh,  that  it  may  b«  immetiiotrly 
wipnl  iitf  wiih  » cWon  lm«^  The  whole  Pl^te  u oczt  rorrr«<l 

With  Ihiely  |H>w<ieretl  white  iHiia,  aificd  ail  over  it  Ihrmij^  a Hoe 
hatr  owe.  In  order  that  the  pnwiler  may  iwl  lie  ailheoiw,  it  should 
be  ]irrv!ne'*ty  waited  with  a mixitir*,  (om|>o»nl  uf  «04p,  and 

watrT.  Tlur  eujwrflinHB  reuo  » thru  shakro  off,  and  the  Halo  hdd 
tnrrr  B eharra^i  Bnr  until  the  stoali  |>artKles  of  remnmia  dual  dioooire 
and  adbena  to  the  hare  c«>{i|Hrr.  Thi<<  char>(^  ia  obsetvalila  at  mioo 
as  the  iiM*>t,  which  was  iwer inu*ly  white  oe  the  placet  covrreil  with 
Tarnish,  hwgint  to  turn  hn>wn,  and  alto  when  the  oiiltiMw  preTioiialy 
ennowlrd  tiy  the  dust  br^n  to  be  eiiuble.  At  thn  chanijie  taken 
place.  I hr  H ito  must  be  remored  fnnn  the  fire,  and  allowed  to 
cool ; wiherwiw  the  little  fgraiiiN,  iaidead  of  wservly  adheiin^  to  tho 
co^'pv-r  in  a ^ptiinulac  (urrm,  would  tpread  and  licpiidata  into  a aort  of 
earui'h.  atS'l  imiwde  the  process  i>f  the  aquafi>rti>,  for  which  the 
Hate  It  Qoi*  rvaily.  The  oilinion  should  nut  be  very  slroAjt,  elso 
the  innittnerable  small  Krams  wuuld  be  detached  frum  the  copjer, 
an<)  the  work  be  tpuilcd.  T)«e  Hn>t  tone  of  ahedin4t  bein^  com- 

C‘‘tr<l,<h«  Plnte  it  rlesned,  washed  over  afraiii  with  Tarniih  at 
fore,  and  thw  trcond  tune  worked  into  it.  This  proceet  is  to  be  re« 
prated  until  all  the  rei^uisite  tiatt  ere  produced-  The  artist  may, 
Bcexirdihif  to  hit  fancy,  eith»^  be|tin  with  the  etron^st  shadetf 
aikiin^  thrt!  weaker  oiiet  bj’  defect,  or  may  firtt  cfcA  <a  the  more 
drliratc  Imtt,  aiul  afierwarrU  eu  nrer  them  until  he  oUeint  tho 
darker  shaiiuws.  The  tiret  of  theae  modes  h (teacrally  preferred. 

Some  rarialiim  in  the  fBentier  and  routiise  of  iheee  operetioni  ia 
occasionally  pnicti*cd.  The  powdered  reffiu,  for  very  fine  work^ 
muy  bo  meUMed  ia  a bait  of  fine  muslio,  aivtl  eheken  against  a 
piece  of  iitick  at  a ronaidurahla  height  ahore  the  Plot*,  in  order 
that  a lari^c  cloud  of  the  mm  dmt  may  be  loraiod,  which,  in  do> 
•cendiiig,  sprewl  uiiifurmty  ever  the  turface  previorMily  to 
hcMiing  the  i aiul  tho  healing  may  be  more  gently  and  gra- 
dually rtlrctwd  by  huhiing  i-ud«e  it  surne  lighted  piecet  of  brown 
popet.  oii'i  moving  them  aliout  till  eeery  part  of  tlM  powder  ahown 
iisi'lf  sutficn-nlly  melted  |;y  changing  colour.  After  tho  Plata  ia 
cool.  SI*  h parts  of  the  work  aa  are  to  eume  out  fwrfrelly  whito  am 
roveirrl  or  stnppvd  out  with  the  alopprag  niiitnre,  (Note  BB.)  di- 
luted sulfSnently  with  turpentine,  ae  as  to  work  freely  in  the  hair 
pencil-  The  otHTgin  of  the  PUte  nm«t  also  be  stopped  out.  Thao 
foiluws  Uie  pn^eff  «if  m,  which  is  rejieatcd  aceovding  to  the 
numlwr  of  tints  n-qmicd. 

There  IS  rztrcmr  d-Biculty,  huwerer,  in  amno  eaaet.  af  atopplog 
out,  rcsiiid  the  fiuuKing  touches,  leawa  af  treea,  and  light  sharp 
pfiijectiDg  eilges  of  other  olijecta,  by  only  the  mode  just  stated. 
Anuihcr  T*ry  ingeniima  |ro<v»t  has  been  contrived  to  oeveeome 
this  dilH<-ulty,  so  as  that  the  fitnahing  tuuchea  of  the  drawing  may 
be  perfectly  imitatefl  and  corded  on  the  Plate  with  the  aanm  coao 
ar«l  expedition  as  they  were  laid  ut»  at  first  ia  the  drawing  itself. 
Fine  washed  whiling  is  mined  with  a little  treacle  or  sugar,  and 
diluted  with  wnler  in  the  pincil  so  as  to  work  freely  t and  this  ia 
laid  on  the  Plate  when  coveted  with  the  aquatal  gimmd.  in  the 
mme  matifter  ami  on  the  same  parts  as  ink  in  the  drawing.  Yi  hen 
this  is  dry.  the  whnle  Plate  is  vamuhed  over  with  a weak  and  thin 
Varnish  of  tur])eiiiine.  asphaltmu,  or  mastich.  and  then  suffered  to 
dry:  when  the  aqnaH>rtia  is  poured  on  as  in  etching,  (Note  BB.) 
the  varuisls,  Inr  the  action  of  the  mTrosrve  fiuid,  will  imnurdialely 
bresk  up  in  the  psrts  where  the  treaclt!  raixiun  was  laid,  and  ez- 

Kwr  all  tliine  p1*c«^  to  the  netioa  of  the  acid,  while  tbv  rest  of  lha 
ale  remsioa  srcore. 

There  are  diaadvaotsgea,  it  must  be  owned,  which  attend  this 
mod*  of  engraving  aipiatmta.  and  cause  it  to  be  only  occasionally 
practiwil.  Plates,  thus  engraved,  do  not  juint  n*»ny  impiaeaioDS 
before  they  are  wirtn  out ; and  as  difK-nrnt  degrees  ofcoaraeacM  or 
fineness  ia  the  grain  arc  ficquenlly  reriurred  for  |irodttcing  a com- 
plete effect,  the  pcoccas  hiihnto  stated  w often  insafRciant.  A se- 
cond method,  therefore,  of  produdog  the  aquatint  ground  is  very 

Eenerelly  leaorled  to.  Sudm  resiiMNis  substance,  as  coentiKm  resin, 
lurgundy  pitch,  oe  gum  mastich,  ia  diamlvetl  in  sjnrita  of  wine,  and 
this  solution  poured  all  over  the  Plate,  which  is  then  held  in  a 
alanling  directiun  until  the  superfluuus  fluid  drains  uff.  The  Piste 
if  nezt  laid  down  tu  dry.  which  it  docs  in  a few  minutes  ; and  if  the 
aurface  b«  examined  through  a magnifier,  th*  oOfsrver  will  find 
Uial  the  spirit,  ia  evaporaling,  has  left  tho  nwin  in  a gramlated  states 
or  rather  that  the  latter  has  cracked  in  every  dir^ion,  stiU  adbo- 
ring  firmly  hs  the  copper.  Th*  spirit  of  wine  uaed  for  the  solution 
Buwt  be  highly  icctifl^  and  of  tho  bast  t^ialit^.  Kesin,  Burgundy 
piteb,  and  gum  mastich,  when  dtsaolvrd  id  spirits  of  wine,  produce 
grains  vary  mg  m apfiearaoce  ami  figure,  a^  are  sometiiDca  lawd 
separately,  and  soinotimea  mixed  in  diflereol  propurttons,  according 
to  the  ta«i«  of  th*  operator.  In  order  to  peoduce  a coarmr  or  finer 
gram,  it  is  neewssary  tu  use  a greater  or  maUcr  quantity  of  issin ; 


to  ascerlstu  the  proper  propuvtions,  several  spniw  pieces  of  copper 
are  provided,  no  which  the  liquid  may  be  paired,  and  th*  grain  t-x- 
armned  before  it  is  sppl«*<l  to  the  I'laie  fyr  engraving.  T*he  tiqmdt 
after  the  solution  is  made,  must  stand  undisliwiwd  for  a dav  or  twof 
until  ail  the  tm^ainlie*  of  the  roun  have  settled  at  the  t•otloa^ 
Straining  tl  thnmgh  linen  or  muslin  will  iwl  anawrt,  as,  m straioa 
io^,  it  become*  ftikd  with  hsira  or  otlier  ohnoxioua  mailer,  which 
nuns  the  gram,  llw  room  also  in  which  the  liquid  is  paiied  on  tho 
Plate  mtwt  be  perfectly  still  and  frev  from  dost,  which,  wtwrewr  il 
falls  00  the  su^ace  1.1I'  motet)  of  the  Plate,  causda  a while  apwt, 
which  it  is  im|owdble  to  remove  without  la)  ing  (be  gram  uirnh. 
The  Plate  must  likewise  have  been  prevumsly  cleaned  wilb  tlw 
greatest  {MMaiUe  care  by  (lie  applicatno  of  a rag  and  wlnliog.  as  the 
smallesl  paiiicia  of  grease  will  prishice  seme  streak  or  blemuh.  lo 
Wanting  the  Plate,  to  draw  off  the  tuprtfiiKww  fluid,  there  will  na* 
turaUy  be  a greater  liody  of  the  liquid  toward*  the  lower  than  al  Uia 
higher  edge  of  the  Plate.  The  grain,  therefure,  is  always  coar»ri  at 
the  side  of  th*  Plate  which  is  held  lowvrmost.  The  c«MtwT  >id«  la 
usually  krjit  for  the  fi>rv>grouD(l,  as  being  that  (<ir1>on  of  a dr«wiag 
wtuch  has  generally  the  deepest  shaiiowa  In  large  lamhca^irB, 
aometimea,  varaiua  parts  are  laid  with  diA-rent  grams,  arvorduig 
to  the  nature  uf  the  subject.  Moderately  cuarsc  grams  better  answer 
the  purpoaes  of  this  art  lhan  very  fine  ones,  aiiicw  the  pailicles, 
when  very  small  and  near  each  otliar.are  liable  tu  be  toondMturlied 
by  (he  aquafortis,  which  of  cpurae  corrodes  laterally  as  w«-ll  a* 
d^nwanls.  Indeed,  in  any  case,  the  acid,  if  left  loo  lung  on  the 
Plate,  will  eat  away  the  grain  eolirrly.  Let  the  artist  have  several 
bits  of  copper  laid  with  aquatint  grounds,  the  mate  in  kind  and 
ingrain  as  those  (0  be  used,  and  let  tha  squafurtis  rvovain  fur  dif- 
ferent lengths  of  time  on  each.  He  may  then  examine  and  judge 
nf  the  tinls  produced,  in  une,  (wo,  three,  fuur  minutea,  or  lunger  ; 
•nd  may  vary  the  atiength  ^ (he  solution  according  to  cireum- 
stances.  A magnifier  is  cMful  to  ezamin*  the  gram,  and  to  uh> 
serve  the  dejith  to  which  it  ia  bUtao  ia.  No  pruof  of  the  Plat*  can 
be  obtained  fill  (he  whole  process  it  fimahed.  In  ro-l>h>ng,  or 
etchiag  over  again  any  part  alreaily  subjected  tu  the  aquafirrtis, 
the  new  grain  to  tm  laid  no  should  be  coancr  than  the  firrt.  other- 
wise  it  will  be  apt  lo  lodge  only  in  tha  dots  or  holes  prsvimtaly 
etched,  and  not  upon  tbs  Mghts  only,  as  b necessary  ia  order  to 
produce  th*  sasts  grata. 

This  style  of  engraving  U,  sa  we  obeerved,  durfiv  adapted  for 
inutalion  of  sketches,  washed  drawings,  and  light  *u)drcta  { but  ia 
Dot  at  all  calculated  lo  prodnee  Print*  from  highly  finished  Pic- 
tures. Its  raesmblanre  to  drawings,  however,  only  cxti-uds  to  the 
imitatioa  of  altrupt  shadows  boldly  esecutrd  : it  dues  not  succeed 
in  thoer  which  sm  eeftly  shiuled  off  •*  they  approach  the  l>g1‘U. 
TIm  Plates  seldom  give  more  than  two  hundred  good  iiTqwes>H>iia. 
They  must  hs  but-pre«*«'d  aud  treated  wiOi  care. 

Tnc  Treat  lae  by  &mp<trl,  publivbed  tb  1 773,  (referred  to  in  the  first 
note  to  Art.  66.)  and  eutitUd  '*Tlie  Art  tH*  Engraving  with  e Hru»h 
on  Cop]i*r,'*  gives  th*  following  account  of  lii*  pruevsM:  **  Afier 
etching  his  outline  he  coven  hi*  Plate  vrith  a traDsparvnt  vartmh, 
thnwgb  which  the  ctchetl  outline*  are  to  be  dislinrtly  visible.  The 
varnish,  while  yvt  hi  a fiuid  warm  state,  is  then  strewed  with  ruck- 
salt,  sifted  over  it  through  a fine  hair  sieve.  Thr  Plat*  ia  nest  held 
over  a charcoal  fire,  fill  all  the  grams  of  saH  peoetrateto  the  cvp|«f 
thruugh  the  Vanuatu  The  Plate  is  now  coolrd  ami  ibpprd  ia 
water  to  dissolve  the  salt.  An  infinite  number  uf  small  Iwilea  will 
be  perceivable  through  a magnifying  glavs ; sail  thruutrh  tl«ss 
boles  the  setutioB  of  equafortis  1*  to  fold  it*  way  fur  cuermling  the 
Plate  av  in  sichieg.  Tl«e  l^hls,  however,  must  be  first  atoj-pt-d  tnit 
by  another  substance,  which  (he  writer  terma  the  rolo|>Hciu  variiivU 
(such  aa  is  used  fi*  lackering,)  mixed  with  a little  pmr  tr**  w>ot. 
When  tha  wsakost  shadings  have  been  bit  in  sufficientiy,  the 
aquafortis  is  |ioured  off,  the  Plate  dried,  and  (he  first  or  weakest 
tone  of  shading  stopped  not  psvpanlory  to  a see«nd  applicatioo  uf 
the  corrosrve  lupiid.  This  operation  of  alternately  slopping  out  and 
etchiag  m thea  repooied,  fill  all  tb*  p«o|H;r  gvodalion*  of  shudnvr 
or*  complclsd.’* 

The  true  discoverer,  aaye  M.  Bartsch,  of  the  above  method  de- 
scribed by  Slapart,  appears  to  have  l»«n  Feitr  ffodiay,  by  whom 
two  Plate#  after  Monet  «m1  De  la  Rue,  mbhshrd  ia  1763,  are  efohrd, 
as  M.  B.  eonceiveo,  vnth  seasalt  or  rocWlt,  and  who  at) Isa  himwlf 
Aew  kmjM  ftrimannm  dettmattvnvm  ciasresmidarem,  H wiuitiph- 
emitJantm  aspcdwA'  ametm  1 es. 

By  soma  artist*,  a mixture  of  seoaolt  and  iwdtsall,  with  sal-am- 
moniac and  syrup  of  old  honey,  has  been  used.  This  mordant, 
being  applied  with  a brush,  either  to  the  clean  copper  or  to  the 
varnished  surface  after  perforation  by  th*  aoH,  pmdure*  gradoliooa 
of  shallow  dslicatrly  routidvd  off,  #•  may  be  oWrwd  in  (be  do'ida 
of  aome  of  tbe  Plates  of  Phoi  van  AmUci.  This  compusitioo  ha# 
been  UkewiM  nacd  after  the  first  two  linta  were  produevd  by  tha 


To  dclermlne 
huw  long  (o 
Ivavc  Uie 
arI4  on  tbe 
copper. 


New  grain 
fur  re  bUlne 
ru«r»«r  khan 
tbe  irat. 


nvdrWncy  (e 
aquailala. 


F^itract  fruw 
li(afi*rt*a 
*'  An  of  Ee- 
xrsTinr  wilb 
a Blush  ua 
Copper, •• 
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mI  i#ioo  M|UAfedli)  in  etdt*r  to  xUl  lH«  tkiid  dA/luai  tut.  To 
Bake  tKe  l4liet  ftiU  daiker,  ftmv  have  ui^  a eolutioti  »f  ailver  in 
eieni  ofulti«tra  or  of  ; or,  ilurdiy,  a«n4  retfia,  aoy  of  wluh 

gubktaiMao  may  bo  apj»l*™  witb  a bfuaiu  Bui  IIhj  ptocvos  called 
lt9  l\iaco*a  method  ba»  Imsou  pfofrnvd  to  every  other. 

No4o  (K.K.) 

For  thU  etyle  of  lh«  Art,  ai  arcU  ai  for  that  of  Le  Bloo,  (Note 
FF.)  o>  many  Plate*  are  wjuirrd  aa  thrre  arc  coJour*  to  Iw  uM»d. 
The*e  are  ijenerally  black,  blue,  j-eUow,  and  rwl  { and  from  these 
FarAqearilta  "“f  drrised  the  other  coflvpwinds.  Etchinp^  is  !»«•  ooly  em* 
tlieonUilM  nloyril  to  dc&iH!  the  bUtliuet  of  the  figures,  Ti\be«thit  if  done, 
anil  ihe  Plate  cleaoed,  it  is  worked  ujion  with  rotleni,  (rouleltra,) 
***^  Whi.h.  a«  lyspecU  the  icrainiTH?  Ofdjr.  ditfcr  from  lh<i»«  tuwd  lo 
rhaUi  Rnewm^.  (Note  «0  ) by  attot,-rtbrr  fioet,  in  coese- 

lnstratwn(s  S“*”«  the  liiflerenca  in  th*  teeth  of  the  irorintmeot.  Some  Ko- 
for  U«k.  atrlr.  gravers  u«)  another  inrfrirnaeirt  resembling  a common  thick  etching 
and  Uwif  jHHfilie,  h-.it  having,  in«tead  of  the  point,  a little  wtKiel  with  »|nkn 

amKedtoU,  This  toot  is  used  with  both  haiwls:  tlie  rigtit  hand 

keep*  it  id  a perpeodirttUr  po«itiun«  while  the  middW  finger  of  tl^ 
left  hand  turns  the  wheel.  "Hie  luoU  are  worked  on  the  metal  in 
a dry,  that  is,  imvarmsherl  atate. 

As  ihe  MHers  empJoyetl  for  this  work  msy  he  praased  much  or 
little,  according  to  lancy,  their  operation  [ ><>»*•»»*•  an  arlvautage 
I*.  » the  Ust-mentioned  or  aiptatinla  style.  Not  only  the  abrupt 

loncB  of  ahorle,  as  in  aquatinla,  (Note  If.)  but  also  the  wft  grad^ 
tioos  of  light  mar  b«  prxxlurwl.  and.  conse^nenily,  a perfect  raiU 
talkm  of  finished  (W.<wingSL  I'hr  softer  sbailings  appear  aa  delicate 
in  the  imjirestion  as  if  they  were  wa-»he«l  in  with  Indian  ink.  They 
much  nwemhk  those  of  aqnatinta.  only  traces  here  and  three  may 
he  detected  of  little  fumisrs,  almnat  like  those  we  meet  with  in  a 
ftrifly  gnnmiled  nwii'itinfo.  In  the  iU»k  ahadmgs.  the  «l*>n»  of  tbs 
CottMer  gtwhsed  ndlcT  at*  dintmrtty  peeresewWe  But  ihe  dieUn- 
guiahing  charactcri*tic  of  th>«  style  ap{«aPi  mth*»%e  shailues,  as 
hefore  ut>wr»ed.  which  eauwh  and  UnMiptwnr  ky  iiivriidbJe  grada- 
tion hitn  the  lights,  and  which  canout  be  rvjjnf-eiHeil  ua  metal 
Y^ates  by  any  of  the  other  methods  in  ioiitatioa  id  wsU’r  ewloura, 
When  the  drawing  to  be  engraved  is  of  but  inie  Cidoiif,  a »mgl« 
Plate  will  aulRer,  but  four  «r  live  K.atet  may  be  teqniaue  tor  co* 
Nawibrr  of  Voornl  drawings.  Plates  executed  in  this  majiner  furnish  akiut 
tBpreeslook  two  himdrrd  giMid  impeesaions. 

Note  (LL.) 

FriaelplM  ef  Neatly  all  kinds  of  stone  imbibe  bdh  watery  and  oily  flulib  j 
Lllke^yhy.  but  the  purtiun  of  a atone  u«i.ni|M>  d by  uiie  of  them  of  course  pro* 
dudes  the  odisi^s-oa  of  the  other:  con«ei]iiently,  whrro  a slab  on 
any  p«rt  oTPl  it  ci^ate*  to  s>iak  up  water, 

aad  vrnr  versd.  Upon  a stone  porliaTly  gr^^RntprmA^e«iMwj{sr^ 
mainder  aatiirated  with  water,  a gwaay  applicatUm  can  only  UVi 
effect  where  grease  has  been  before : let.  thecefnre,  an  oily  stib« 
stance,  vurh  as  pnatn'a  ink,  tie  rubbed  over  a st«M>e  aa  ]we;»anKt, 
the  a^qJi^  subatance  wilt  adhere  only  in  thoso  pUers  to  which  it 
hears  an  offi'idr  ; and  whateicr  litura  or  forms  may  have  bnru  ori- 
ginal!) traced  wtrh  llie  greasy  material  will  bec»imc  iBOre  divtiiict 
and  |iromiucut,  and  may  bu  charged  with  a sufficient  rpiantity  of 
colour,  lo  t«  ogam  taken  off  Um  surface  hy  means  vt  pressurv,  and 
tranainitle<l  lo  paper.  On  these  few  and  simple  pnoaplea  a founded 
Ihe  art  of  printMig  from  atone,  or  litliography. 

fWft-vmiwta  «M«f  ftri/i/y  l*he  stooc  ahmik!  pnavess  a 

ncrfectly  level  auriace,  with  a fine  uoif  mn  grain,  and  ah>mld  readily 
8t«n«  from  imbibe  moislure.  Tire  Imt  hurt  is  a ajwcsaa  of  Itmn^otic,  «w  calea- 
Kebtbeim  rcuiis  slate,  gouieraHy  cirt  into  a<iusre  slaha.  smoothed  on  the  upper 
•^  ***••■  tkle,  ami  empIoyc«l  in  (vvwmany  for  floors  of  chnrcheo.  cknstcrs, 

a«lfen.  courts  of  nala.-v‘*.  at  well  a*  private  houses,  4c.  It  is  known  io 

Oeiinauy  by  the  name  of  Kehlheim  stuoc.  having  been  Iwought 
from  quarries  near  niown  of  that  nanw  ott  the  IKinulw.  It  abuirids 
in  the  district  W'lneen  Dictfuit  arul  Pappenhcim,  and  along  the 
Damibtf  down  to  Ki  hlhrita.  The  <]uamsR  at  Keh  heim,  H is  said, 
are  exhaualml,  and  the  traffic  in  Ulhi^raphie  stone  now  chiefly 
rentrvs  in  the  village  of  H<denholfea,  in  the  district  of  MoohciTn, 
thre<.-  lengues  from  the  town  of  Neuhurg.  on  the  Dosnbe.  When 
the  grunitd  is  uncovvrihl  to  the  di'pth  of  firowi  trn  to  fif-een  feet, 
the  sroiie  appears  in  honcuntol  s'rata,  of  vanuin  thicknessirs  and 
qiiolitirs.  ihe  stone  P>ate  rcquim  to  be  from  two  to  three 
inchre  inthickneac.  It  it  cora|Mv>nd  of  rorliouate  of  lime,  in  whtrh 
a tma'l  portion  of  iron  is  prewnt,  and  the  best  is  generally  to  hu 
fouud  in  the  vicinity  of  iron  minei.  OxhW  of  iron  opptsirs  to  bear 
a slrv'og  affinity  to  grease,  siuce  the  U'»t  im{we»«iiinv  have  liecn 
ob'aioed  from  at  >iHfB  whoM  yellow  colour  in  !ir*tes  the  |ienteuce  of 
tran.  \ sol.ittun  of  iron  has  been  cunsenuentty  used  iiy  Kreneh 
litbographets  fur  washing  Uie  stune,  called  by  them,  fa  p/eponirKiw 


yw  /ait  and  hy  i«  "yellow  foctrsg;"  hut  it  cansci  too  | 

strung  an  affinity  to  the  grease,  clngs  the  Hl.ite  with  cohmr,  and 


produces  what  are  termed  modyrd  Prints,  lu  colmit  and  uxture, 
Bath  stono  ifion  nearly  rrssmbles  that  of  ^teuliutreo  than  any 
other  lo  bo  fuiind  in  l^glond.  But  it  is  inapplicable  for  any  bi4 
the  coarwrst  work.  .\n  extensive  ararrh  was  made  hetwmi  a.  dl 
1817  and  1819  hy  M.  Kagelmann  and  the  Lilhugraiihie  S«ide4y, 
Ihroughwut  the  Volgi's  and  Jura,  in  the  ho(Wofdi«c<isrruig  quarries  j 
hut,  ^iiigh  these  mmmtains,  and  Ihe  Jura  in  particular,  are  priiiei* 
pally  calcarvuua,  and  might  furn  i«h  great  ahumiance  of  the  kind  of 
•tune,  yet  it  was  I'uund  lu  unequal  in  furmatioa  and  colour,  and  so 
iuterrtijtled  by  ftssun.’s.  ctystaUirations.  pethracti  uis,  and  oihrr 
blenaikhes,  as  to  furnish  oo  I’Utea  of  sufficient  dimensions  to  recum- 
{leusc  the  labour  of  extracting  it.  The  same  ohjertions  apply 
equally  lo  the  lithi»gniph.ie  stone  of  Swisaerland,  France,  Italy,  and 
Ihe  British  tales.  The  lithographers  of  EurujN*  depend  for  thnr 
•up^dy  upon  B-ivaria  alone,  where,  however,  no  want  of  the  ma- 
terial for  cruturies  locome  need  be  anticipated, 

Krum  the  difficulty  and  trouble  attending  the  safe  and  ready  A 
cooTcy'Auct  of  alooe  Plates,  other  euntnvaaccs  more  portable  aud  f' 
avaikhk  havs  been  attempted.  The  iupmixiM  Srorfi'lder  has  in*  ^ 
vented  various  sulistitutcs  and  compooitMins  in  imitatwo  of  the 
■tofiv,  some  of  which  have  been  empkiyed  in  Gcnnany;  but,  al- 
though uieful  ustvroi«tary  expedicats,  they  yet  call  for  much  trn* 
provemciit,  aitd  are  still  imVrtor  in  ]>oint  m consistency  and  ma- 
nagesblencas  to  ibrwo  frrni  the  bibifralory  of  Nal-ire  at  Solvnholfvo. 

Fur  preparing  tlie  surface  of  the  stone  tai-M,  M.  Bartsch,  to  r 
whom  we  enr  ludetited  for  roost  of  our  technical  drloiU.  gives  the  *' 
foUciwitig  directiona;  Two  slabs  with  thvir  flat  turfaers  laid  to*  ^ 
gether,  and  having  4ome  clean  silver  sand  and  water  between  them, 
ate  rubbed  backwards  and  forwards,  until  the  soml  is  eru>heal,  and, 
by  wearing  away  lh«  stuue,  becuntet  a thick  pastedike  ntlM'auce  ; 
tnurr  tend  must  then  be  ndd>d,  or  the  old  quite  wosheil  uff,  nud 
freak  aond  and  wolrr  ^plu-d.  Tbwrabhieic  must  be  aMitiu.<sil  till 
b»»th  surf.scrwwsw  prffn.iTy  level.  Two  alone  PUlrs  are  thiia  jw- 
lishrd  at  (he  tame  time.  Trve  polisher,  acevnlrog  to  tlie  sort  of 
work  lo  hr  finally  printed  frum  the  st»ne,  makes  t|i«  nirfare  ronni 
or  less  rroigh , and  to  pruduce  a finer  gram,  strews  frosh  sand,  con- 
tinuing (o  rub  the  stones  lilt  the  larger  pmrtirles  of  the  sand  l>croino 
rniindvd.  hut  Rnl  ipiite  crushed.  When  }«rfecl  amuothneas  nnd 
gliisainesa  are  rrqmred.  tlw  foregoing  n{»eranun  is  |wis«vcrvd  in,  and 
evases  only  when  ihe  aaiid  roeeli  no  lunger  with  any  reaiatauicw 
fniro  the  atune  surface,  which  is  then  rubWd  with  pumice  and 
water  (ill  it  abines  ami  reflects  (he  light  Vpnn  the  accur>icy  of 
thn  work  of  the  |irdi<>her.  live  future  success  of  the  Lithographer  in 
a great  degree  dcjieiuls.  No  loeq'tahlws  must  refoaia  on  the  sur- 
face, otherwise  no  eli-ar  iroprm<K«  can  Iw  lakm,  or  the  stone  may 
he  fractured  ia  th«  ^weM.  The  snxcithwl  face  of  the  sttmes  alter 
groiouig  or  piliabiag  should  !>•  caielully  washed  with  a s|nn^  m 
|4Mvrosiawiy4wamnu«c  the  g'H,  and  then  lelt  to  dry. 

Malmnh  /nr  <>f!nnrviiy  am  Me  aSasM. — TIwj  material*  for  ioKrihing  i, 
the  stone  ore,  eilher  a preparation  of  chalk,  lo  ho  lawl  oo  id  a dry  e 
state  bke  acrayon  on  paper,  or  a kind  of  iak  to  he  u«wd  aith  a 
{«tior  hair  pencil  as  to  writing  or  drawing.  Am»iig  the  *ar*.>sM 
ree«i|itv  givrn  by  fMmefvIdrr  lor  Lithographic  chalk,  he  coniailcr* 
the  beat  to  consist  of  eight  |>arti  w ax.  kiur  of  sansp,  ond  two  uf 
lamp-bldck.  l*hw  iDgredients,  after  sufficient  eoncuciiun,  should 
be  |wiured  slowly  upon  a marble  slab  or  iron  plate,  to  furm  a mnse 
ah^it  as  deep  as  the  thicknrM  uf  ths*  iateuded  crayron.  Tht*  sub- 
atancris  neat  preased  under  another  Plate,  to  rerol^  it  aufficieutly 
hud  and  rosn)>art ; and  then,  whiW  it  is  yet  warm,  divoliMS  into 
■trip*,  which  OK  afterwards  swpersted  when  perfectly  coUI.  Thclw 
thogniphic  chalk  may  he  mads  harder  !>}'  a grviUer  prupirtktQ  of 
wax,  or  softer  by  incvrtiamg  the  pruportion  of  suap.  Very 
crayons,  of  a medium  vtiffnessi,  msy  t,#  made  four  uu  >cea  uf 
wax,  fuur  of  chalk,  four  of  soa]a  and  two  of  iump-tdork. 

The  cnrnpiMitioa  for  Lithograjdiic  ink  m eomi^HSHH!,  ace  >rdittg  to  |, 
M.  Hart*  h,  of  Iwu  parts  or  i»uncea  of  commua  i«iip.  five  p,rs  or  i> 
ounces  of  purs  white  wax,  onr-I^Miilh  part  ur  otie  quarirv  of  an 
ounce  of  grease,  and  one  part  or  ounce  of  lomp-blacK ; the  Utter 
ingfvdicnt  lo  be  greater  or  lev*,  accurding  to  the  Uttey  of  the  tW 
signer.  Anuthrr  recipe  in  frequent  mw  ha*  w.inoewiist  dilL-rrut 
pmpurtinns.  Take  of  white  betw*  wax  hatf  a pound;  uf  coenmua 
srUfW  soap  two  minces  ami  a half;  amt  of  lamp-U«ek  one  uuiicu. 
The*e  »utTs1unrea.  wtih  the  excep'ora  of  the  1anqw.b.ack.  ore  iliea 
mixed  and  made  to  bum  over  the  6tv  in  an  iron  vend  { that  u, 
siiffiived  to  remain  till  ignition  hs»  taken  pl^wv.  ais<i  at  lead  utie- 
thtrd  uf  the  wax  and  suap  has  been  eunsmnrd.  Tnv  lamp  Idock  is 
then  added,  and  the  wltolv  well  vtirnel.  The  mixture  imi«t  ho 
p'nirerl  out  slowly  on  on  iron  oratune  plaie,  atul  left  to  VV  hen 

vanteii  for  u*t-  a |K>rtion  of  it  U to  he  ratted  with  water  in  tho 
»m«  eiantwr  as  Indian  ink,  and  marie  of  SMffi<;ent  cun*i«<rucv  to 
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K«U«  on  rua  frvalj  from  the  pen,  but  ihoiiM  alwarn  be  loraowhet  thicker 
gnyTtag.^  then  eo'inmim  ink. 

L*ik>*grmftAic  Thctc  »re  a port*«raj;oo,  aiwangulH, 

fo**UiUolr»t-  *"  ♦’**‘^'"15  ««  • »cfaj>rr,  (such  a.*  for  in-s»iMiuto,  Note  Di>.) 

^br.  ^ mu.lvr,  b palld  kaifi;,  catiwsr*  luir  |)cnn!«, 

4oJ  tianbt-n.  The  UlWr  arc  inaJe  uf  eUk  or  uiA  glare  Iratlier 
(white  kid  leather  U prefeteble)  atufftHl  with  cuttoa.  The  dubhet 
U fix i-it  to  a handle  about  hixtccn  incHra  lung,  ut»d  ia  uwd  like  a 
hammer,  tluit  each  atruke  loajr  bring  the  amouth  leather  rurfacc  to 
euiitact  with  live  atune. 

Tbe  done  Prfmuiium$  m — The  Ltthogra|iber,  wlule  h»  drawing  ia 

EepfcTean***  io  pro>ftywi.  tmiHt  above  all  thing*  be  careful  that  nolhiog  eilhea 
during  the  *'t't  »r  grvaay  toitche*  hie  work  ; grrave  of  any  lund  will  be  cure  to 
work.  print,  and  aMtiiune  will  prevent  iiis  chalk  fiom  working  with  pre- 

cixioD  and  clearTwM.  Dampnees  even  from  btwathitig  *1101.14  W 
preveute<l,  fur  which  purpnee  a kind  of  fan  mad*'  of  paper  may  be 
placed  brfure  Ihc  mouth  and  ruiatrils  to  turn  the  breath  ia  a dif* , 
trrvmi  ilireetioo;  or  the  atoike,  at  M.  Eugelmann  advises,  may  be 
tnoderalely  heated  before  it  ia  drawn  uixio.  Tho  atooe  hkeviee 
muvt  be  ke])4  quite  pure  from  dual,  ami  clcaneed  thraugbout  with  a 
perfectly  clean  dry  ramvl'i  hair  bruth,  atberwiee  the  |>eIljcoI«*  of 
du«t  enteODg  the  caTiiiew  in  Itie  grain  of  the  plate  will  iutvrccpt  the 
touches  of  the  crayon.  Any  subetaoce  also  of  the  nature  of  gum 
or  glue  must  mamfestly  have  the  name  injuciiHia  effect.  The  fta> 
ger*  ntukt  never  touch  the  work.  It  it  useful  fur  the  Draughtsmau 
to  lupport  his  vnit  upon  a leidge  or  rest  about  fitur  or  five  inches 
widr,  made  to  rite,  at  it»  lower  surf  icc,  abuut  niwv^ighih  of  an  inch 
clear  of  the  stone  ; and  a marji^n  of  at  least  an  ioch  wide  rnust  ba 
left  ruimd  the  wurk  for  the  necessary  space  required  to  lift  or  rouia 
tins  stone.  Tti*  brttsh  uf  ramrVs  hair  mwtl  also  be  repeatedly 
applied  to  kirvep  away  the  smallest  particles  which  mutt  unavuidabfy 
evspe  from  Ow  fiair  of  the  Ikesigncr  while  leaning  over  hi*  work. 
Ni-illirr  liuUa  rubber,  nor  crMilw  uf  bread,  must  be  used  for  ef> 
facing  any  error#which  may  be  iniulyby  tlw  h-^neny^  In  sketching 
bis  uutliue ; clean  wldte  leather  may  ho  wmplhyeil ; hut  these  errant, 
uultas  the  gruin  of  tlw  *tone  it  injured  by  them,  and  unlest  (bey 
have  Liecn  rv|»eate<l  by  the  aflcrwork  of  the  cnyiA,  or  litlKigraphic 
ink,  are  quite  harmless,  and  will  nut  come  out  ia  the  impteseion. 
The  face  of  the  stone,  when  not  io  use,  should  be  lightly  corcied 
with  clean  paper. 

yra^tet  «/  hihayrapUc  Dratnug* 

Three  nodes  Xhe  metlvods  of  working  on  the  stone  have  been  somelitoN  claiwd 
e<worliln».  hcaiU,  according  to  the  material  uteri,  namely,  cither  th* 

crwynM  almvc  described,  or  the  lithographic  laA.  Io  the  use  of  tho 
latter  matcrUl.howwer,  a third  divitioo  of  the  Art  should  be  added, 
called  Dakfuug.  These  threw  methods  may  be  either  practised 
singly  or  coDjointty,  according  to  the  rfIVet  intended. 

1 Lilhnar*  l.Crap'M  drmmmg. — Tho  Ltlbographic  chalk  should  be  kept  dry 
pMceraron-  and  excluded  from  the  ak.  If  the  tuhjert  is  Io  bepreviously  traced  on 
the  stone  French  tracing  jwjKr  should  be  used,  not  such  as  ha*  been 
proparcd’witb  oil  orramish.  The  tracing,  being  comnleled  carefully 
on  Uie  pajwr  with  a soft  black-lead  pviKil,  is  next  laid  with  the  pen- 
eiitng  downwards  on  the  stone  surface,  and  fastened  at  its  edge* 
with  sttteig  gum-water  or  a few  wafers,  to  preveut  iUpi*ng.  A sheet 
uf  soft  pajwr  i*  then  placed  above,  and  rubbed  with  a imofAh  piecw 
Tr*ci«f*  sad  of  ivory  or  ebony,  lu  this  manner  the  lines  of  the  pencil  are  trans- 
JO  the  praio^  surface.  Of  the  transfer  may  W accomplished 
by  ilscing,  as  io  (:halcogni]>hy.  (Note  AA)  between  the  tracing 
pamr  and  the  FlsU*.  a piecw  of  white  paper  rubbed  all  over  with  the 
lead  fthe  rubbed  side  being  laid  downwards  neat  the  stone,)  and 
then  by  going  over  the  traced  Imea  with  a bbmted  steel  pomt  or 
etehifti  iieedle.  Tracing  i»  rvcommenrtedinprtfvrmcelo  skcichuig 
on  the  with  tbs  bUck-lea.1  jwnciU  as  too  much  care  cami^ 
be  taken  to  preserve  and  jirotcct  the  gram  of  the  stone.  This 
ersin  for  chalk  drawing  should  be  coaree  mther  than  fine;  parti- 
cularly for  portraits,  otherwise  the  stippling  of  flvsh  will  have  a 
heavy  and  hard  <fF.ct.  A surface  moderately  grained  a the  best 
for  the  Li<lu.gfaphic  crayon.  Should  tl»e  stone  not  be  free  from 
veins,  care  must  be  taken  that  the  more  Jelkalc  parts  ^ the  draw- 
ing do  not  come  where  the  line*  or  *i«ls  *PP«*r-,  For  dclwste 
touches,  the  crayon  should  have  a long  wd  slender  roont,  and 
IhouW  be  i»wd  in  a swan  quill,  which,  by  its  hghtiiw  and  elastKity, 

11..  h.»l  >n  ihc  louche,  • fum«  .ml 

Ihortct  Wiint  it  nrw».ry,  uid  Ih,  chalk  fWol<l  he  ,Jaced  in  . 
™,.cr.ra,.,  which  ccblc.  Ihc  h.nJ  to  «!«.  a»d  prrci.j™ 

Slouch  in  ll»  derkee  ma»e.  of  th.  wuik.  A»lh«  lalho^olue 

crnroii  i.  ai't  to  winen  hj  much  fcwtmn,  a •le.Jy  anil  rather^ 
notkm  of  the  hanj  requaite  to  prerent  <r.'ck.  and  .mmcnnccM 
io  the  work.  These  specks  will  cause  infinite  trouble  to  a hasty 
Dranghtsman,  as  they  mini  afterwords  he  carefully  picked  away 
with  tbc  elduag  needle,  ojmI  swept  from  the  autfscvwdh  the  brali. 


Tr*a»tcn. 


Mrt)i»dof 

W«>kiBf  la 
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A finely-pointed  cravon  passed  repeaieiUy  backward*  and  forwards  LItbograpbg 

with  a unifumMiieady  inutiun,  but  iu>(  withhrAVj  ]kieMarv,prvducrS 

very  line  dark  Imrs.  Suft  chalk  prutlucr*  the  grcairv  depth  of 

colour,  but  liir  mure  delwale  pwrts,  such  a»  fiesK,  &c.  a lirmei  kind  of 

ci.iyMn  is  requirtid.  Dark  mssse*  are  out  to  Ue  ubtaiued  by  heavy 

pressure,  but  by  r«pea(t*l  liatching  and  vlippUiig.  Stnoltg  louchci 

sulficieutty  bru^  to  admit  uf  a Uuntish  or  firm  puiut  are  procured 

by  driving  (he  cludk  finnly  againvt  tli«  grain  ol  <h«  btooe.  * Any 

required  depth  of  tone  m*y  l»e  produced  m (liiv  way.  Sharp 

catching  lights  may  be  scruprd  out  with  the  mcsrutiuto  arr.<per, 

or  fine  light  lines  inay  be  icratched  Vilh  (be  etching  medic. 

Tlvrse  latter  operatiuns  moat  be  iierforined  with  ihv  utmost  carv  and 
prccinon,  smeo  Ihc  scraped  |H*rls  uf  the  surfare  become  too  ruiigh 
to  take  the  chalk  a sceund  lii»e,  or  too  wi><!Veri  tu  print  with  cer- 
tainty. Some  Liihugraphcra  suften  their  tints  into  ea<  h other  by 
means  of  a mcntitinio  cradle  or  grauuiliog  tool,  (Nu(«  Dl>.)  but 
this  jwaciioe  is  uom-cvwsaiy  if  (be  drawing  lie  curcfulty  executed; 
and  the  woik  will  jviut  much  belter  withu«it  ^ ^ 

Tlie  Artist  will  not  fad  in  obaerve  that  the  colour  of  the  stone 
being  daiker  iliaa  common  drawing  paper,  his  drawing  wilt  have  a 
more  finished  appearance  ua  (be  stone  than  when  printed.  Hr  must 
Ihrjvfure  calculate  actorduigiy,  and  iwt  coosmIi-t  the  colour  uf  the 
^ue  aa  giriog  him  any  asawtanca  by  way  t>f  a middle  tint,  but 
□auht  lay  a pn>j«rtionate  tint  uwr  the  lighter  |Hsrts  uf  his  work. 

2.  J»A  rfmirray.— •’nie  surface  of  the  sIuim  for  ink  drawing*  Method  a» 
should  have  a delicate  polisli,  which  has  been  produced  by  finely  - 

powdered  pumice-vtooe  u«oil  after  the  fine  sand.  The  proevsH  of  ink  with  a * 
tracing  i*  Mniitar  to  that  fur  crayuns  above  givvit,  bid  is  usually  peti  or  brush, 
made  with  common  red  chalk.  The  ink  ia  (ben  made  ready  by 
nibbjog  (be  stick  (hke  a cake  uf  Indian  ink)  in  a httia  warm  ur 
euld  water  I rain  water,  or  dUtiUvd  water,  ie  the  bist.  Tlie  ink  for 
tlie  iwn^sboutd  be  less  diluted  tliaii  for  the  cumet’a  hair  |*mcil. 

Tile  |iens  shduld  have  pibf  of  differ^t  h^adtk'*T.^c(|^d(i^  to..lh« 
sort  of  lilies  tobedriwD  ; kliir  pencils sbiodd  be  of  tlM-aaice 

Uiid,  and  in  the  same  vaiicty,  as  (hi  se  used  by  Painter*  in  minia* 
ture.  Ink  drawing  require*  more  study  and  practice  ttiSu  crayoti 
drawing,  lo  laying  on  the  enknur  with  the  brush,  care  must  b« 
taken  that  the  grrasyor  suafty  particle*  are  s;iread  umfurmly,  since 
on  thU,  and  not  on  the  evenness  of  colour  ruvrely,  depends  the  sue* 

Cv*s  of  the  future  impression.  A wasli  of  the  mere  colour  may 
have  its  proper  tone,  and  luuk  admirably  well  on  the  stone,  and 
ynct  bo  Utterly  useless  fur  printing:  or  the  wash  may  be  quite 
colourUasj  if  a sufi^cienry  of  the  greasy  roatorial  be  eve  nly 
imbtbed,  the  impression  will  come  out  perfrcL  M.  Eflgrlmana 
recommends  the  ]>ractico  of  stippling,  haiching,  or  ditUing.  when- 
ever the  prD  ur  hair  ]>eiscil  are  used.  A uniun  of  peu-«urk  with 
that  of  the  hair  pvainl  prixluccs  my  ngrreable  rm-rts;  touebet 
sometimes  of  (ha  crayuu  m.iy  be  added.  Ink  Hne*  may  also  be 
put  kuto  a chalk  drawing.  The  work  of  thebair  tieocil  i*  Iohs  diffi- 
cult than  that  of  the  ;en;  prudocing  touches  of  greater  delicacy 
and  softoest,  and  fewer  UoU.  The  prugrrat.  hnwerer,  with  (he 
pencil  is  slower,  the  (uuclies  are  *un>etim«s  Dot  sufficimtly  churgrd 
with  ink,  and  there  is,  on  the  whole,  less  freedom  of  executiuo. 

Arcbitcctunl  designs,  or  such  as  require  great  nicety,  are  ■omHimee 
outlincvl  in  ink,  and  fini-hed  In  the  crayou  loanorr.  Tho  architee- 
ttirnl  lhaughtsman  will  find  hi*  drawing  peo  of  uCraMonal  use,  tnjt 
must  be  careful  frequently  tu  clear  ibe  point,  and  prevent  it  ftum 
being  clogged  with  ink. 

If  ink  drawing,  however,  requires  more  lime  and  pains  than  the 
work  of  the  evayoo,  the  operuior  will  t«  rewarded  with  a greater 
numter  of  imprev-tun*.  hi.  Engelmann  rvraaiks,  that  ink  deMgas 
well  executed  on  itonearcalmoet  iiK'xhaustible ; and  that  thirty  (Ikhi- 
»aod  uc  forty  thnusand  im|>r«-ssione  from  them  have  been  lakeu  with- 
out any  per«-ivable  diffen-nce  between  live  first  prvofa  and  the  last. 

The  folUiwing  method,  iuveoled  by  Mr.  Joseph  NethrrdefI,  for  Mr  NeUi 
trsDsferring  design*  (drawn  fint  on  paper  in  Uthograjdiie  ink)  lo  the  ei» ft*s  *”* 
surface  of  the  stone,  was  rewarded,  in  1829,  by  a itrcmiuro  from  the  >"e‘bod  of 
Society  of  .Art*.  The  p*p*r  for  the  design  receive*  first  a wash  of 
common  site  laid  oo  with  a camel's  hair  brush,  and  aftenrards  tbroo 
coats  of  paste  laid  m ia  a similar  manner  caiefu  ly  aiul  evenly.  Tlio 
paste  is  made  by  hoiliog  in  separate  vesiel*  a quarter  of  a pound  of 
tapioca,  and  (lio  same  quantity  uf  arrow  raot,  till  each  forms  a paste. 
l«t  them  then  he  united  am)  mixed  with  a suSaency  of  hot  water 
to  make  a thin  naste  to  be  strained  through  a picca  uf  tnu^bn.  Then 
add  a quarter  of  a pound  of  flake  white,  previously  well  ground  in 
water, and  stir  it  in  with  tlie  paste.  The  pajier,  when  dry.thould  bo 
either  cold-prrsoed,  or  »«Dt  tu  the  glasing-miU  and  flatted  brtwreo 
two  roller*.  Twoiheets,  with  (heir  pasted  side*  contiguous,  may  bo 
glased  together.  The  ink  reccimmended  by  the  invcntur  corisists 
of  equal  quantities  of  yellow  soap  and  >hell  lac  builcd  and  burnt 
tegemrr,  with  sufficient  lampblack  to  give  it  eoluixr.  In  outer  to 
transfer  the  writing  or  drawing  nukdo  witb  th'i  ink  with  a steel  or 
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No(t  aa  erov-qulU  pen  on  Iho  pitpand  paper,  let  (be  aioot  bo  moderateljr 

K gt4vlB|.^  warmed.  l)amp  tba  back  of  the  prepared  paper  till  it  lice  peifectlj 
JUt,  and  be  careful  that  no  wet  touebea  the  pnparecl  aide  ctialainiog 
tbe  drawing  or  wntiag.  Next  lay  tba  paper  carefully  on  the 
warm  atone  with  the  wetted  a»dc  upwardi,  and  lay  over  it  a abeet  of 
toft  luper,  aueh  aa  will  ab«orb  tbe  wet.  Paaithe  atone  tbroucb the 
paesa  tnree  oc  four  tinea  with  increaaed  preaaure,  after  which  the 
paper  will  peel  oflT,  Iceruig  the  cotnpoailion  or  pa^,  ae  well  as  the 
drawing,  upon  tbe  stone.  Wash  oft  the  paste,  and  lay  a atroog 
lint  of  gum  erabie  and  water  over  the  turface.  >Tbea  dry  and  cold 
the  sloae  la  readyjbr  printing. 

8.  rteofibe  d.  DoUin^.—p^a  atone  fur  dabbing  should  be  polished  u for 

<Ubb«r.  peiwwock.  After  tmdng  the  deeign  upon  it,  according  to  tbe  mc- 
thcHl  eboTc  given  for  crayon  drawing,  the  artiat  atopa  out  his  mar* 
gin,  and  all  the  placcf  where  pure  ligbla  are  to  be  left,  with  a mix* 
ture  rompoaed  of  gum*water,  to  which  e little  candied  sugar  pow* 
dered  and  a little  gall  have  been  added.  Ihia  compoaition  aboold 
ba  diluted  sufficiently  to  work  with  tolerable  freedom  in  the  pencil, 
and  tbe  stoppinga  ahould  be  firm  and  decided.  \V  hen  the  first 
■topping  for  the  pure  lights  ia  completed  and  perfectly  drj’,  he 
charges  the  dabbera  with  the  Lithognpliic  ink,  dispersing  it  crenty 
over  the  surface.  The  first  tint  required  ia  usually  very  light;  the 
dabber  therefore  should  be  sparingly  char^^  with  colour,  and  tried 
by  striking  it  on  the  surface  of  a spare  ptree  of  atone  to  ascertain 
what  depth  of  colour  it  will  give,  tf  the  tint  be  too  light,  it  may 
bo  atreugtbeoed  by  repented  dabbing.  Having  obtained  an  even 
tint  of  this  light  kind  over  tbe  lurC^  of  the  plate,  tbe  Lithogra- 
pher proceeds  to  stop  out  the  light  tints,  taking  care  not  to  ato^ 
out  more  than  U oeceasar)'.  After  this  second  stojiping,  he  conli- 
nurs'toply  hia  dabber^ as  before  till  he  obtains  the  strength  of  tho 
eaeowd  tmt  s and  ia  Shia  maawsT  sllwwiity  dabe  and  atopa  oat 
Mtiiil  sU  the  lints  ofhia  drawing,  according  to  their  dne  gradations, 
ate  completed^  Bfiuule  raarkioga  and  touches  are  obtained  with 
diSicutly  by  tbo  lUbbera  alone : the  chalk  or  pen  Ihercfiire  nay  be 
iwBorted  to ; and  in  cases  where  any  atoppioga  bare  been  omitted, 
the  inettotinto  scraper  or  a sharp  penknife  may  be  used  to  lighten 
tlte  tint  in  tbo  faulty  parts.  Sometimes  a roexxotinto  pounding 
tool  is  useful  to  soften  the  tints  after  the  process  of  dablung.  The 


graphic  Press  baa  imdergone  seTeral  improreneata  smee  the  ac>  LUhexraphr. 

count  above  quoted  aa  given  by  N.Caatrilan.  Tlie  improved  Preas  of 

Messrs.  Taylor  and  klartineau,  of  London,  is  one  of  tbe  simplest  in  imiirimd 

eouLstruclioD,  and  moot  convenient  for  use.  Two  easNron  upcighia  prcM  by 

(aeepl.Lfig.il)  form  the  sides  of  tbe  Press,  and  are  firmly  attachid  i^^^Kar' 

to  the  beae  and  table  beneath.  A carriage  below  containing  (he  stone  uneau. 

ie'iupported  by  small  rollers  which  ounsiderably  diminish  the  frietioa, 

and  which  move  along  a railway  at  the  bottom  of  the  table.  The 

carriage  is  put  to  motaon  by  meant  of  a cylinder,  to  which  a stroug 

handle  is  atlocbed;  and  Uw  scraper  (called  in  the  above  descrip- 

tbo  by  Ibe  French  term  racle)  is  depressed  towards  the  stone  by 

meaoa  of  a spiral  placed  at  the  extremity  of  a handle  for  tbe 

pose.  A regulating  acrew  ia  added  for  adjusting  the  Ptesa  to  tbo 

various  stones  cni{do)'ed  in  tbe  several  branches  of  the  art. 

Befure  the  Pressman  submrta  tbe  atone  to  tbe  Prem  he  must  per«  Proeess  of 
form  two  very  essential  operations:  first,  he  waahea  tlie  stone  with  priniltiC. 
oquafortia  well  diluted  in  water.  This  solutiuo  iweparea  the  atoue  to 
receive  OMie  readily  tbe  aqueoua  particles  in  tnc  parts  not  iotvoded 
for  impreasioa,  and  cleanses  (he  surface  likcwiss  froni  dirt.  A 
very  weak  solution,  and  such  as  will  net  exale  efiervescence,  is  re- 
quired. ^Vhen  the  whole  surface  has  been  welted,  fresh  water  it 
imroediately  used  fur  rinsing  it;  and,  when  a sufficiency  of  water 
haa  been  imbibed,  • Ihia  coat  of  gum  vabic  and  water  must  be 
paased  over  it. 


reader  will  hare  probably  observed  that  this  'prooesa,  caUed  the 
dabbing  system,’*  is  aduurubly  adapted  for  white  ornamcnta  on 
black  or  dark  grounds. 

frfVAoyrnpAic  Printmff, 

Printlof.  come,  lastly,  to  another  sci^  of  operations  which  r»- 

Jr***-***^***df°**  fAfg  ipY  at  tin,  foregoing.  For  printing 

run  atone,  a I'leii  of  a pecWffrBRMneMir>4MB9Mpd_^^]^ 
scripiion  of  tile  Lilhograpbic  Press  is  attempted  by  H.  Ciaslnlan 
to  lus  Report  to  (he  Acadnny  of  Fine  Arts  at  Paris,  in  I9l6,  who 
lUjwirterU.  at  tbe  same  time  details  the  process  of  Printing  as  follows:  Lc 
Un  slliktl."  “*^«“"**'**  yrrtt  d-ffrrt  dt  /aa/ra  cc//c*  qu'rmfhtin^  It*  riw 
^ prnwcwrs  m ew  iaU/e  efcao*,  /ei  lipniiiiorirr*,  ri  .V*  wtpri~ 

m*vrt  iilofft*.  Cflte  prrut  ctnatte  m une  la^r  crcairc  Imain/t  i 
flat*  de  ar«  extr^muii  pmr  det  m<mtam  owi  npporteni  un  romJeoH  d 
f U tak/f  t$!  rreouvrrit  d* wn  chAni$  fami  d^un  ewir  forit^ 
mm/  /cftdu.  On  plmcr  In  pierrt  dam4  k ertux  de  tn  tMe  W m Ty 
attuyl*!  na  moyen  dt  co/k*  tf  de  enimt,  pwi'r  on  la  wtomlk  evee  tme 
ipvage  ti  de  tenu  pure,  jmaqu'd  et  yu'elle  en  taif  ^en  mlurie.  Eu- 
eattie  M charge  ia  piamhe  de  isair  aw  meyen  tTun  ma/eou  de  bate  ow 
mriJirAM  reeomverl  ifun  euir,  ef  jm  eti  tmprtfmb  ttua  amV 

d'tmpmtiom  ejfriwtemtent  et  eampaete  yu'd  a pn$  en  rowAxiif 
$ur  urn  marbre  ehurgf  de  ctUe  maittrtf  am  ^tom^wv  cr  rouleau 
piu*tturt  /bis,  et  en  tout  tent,  iwr  As  pierrt.  Let  pierrt  itani  done 
cAor^e  He  noir,  o«  LtenJ  dftmt  un  papter  tCimpreteion,  Hen  mom 
Avmi'/f  fvc  eelui  yw'oa  empiote  pour  etl/e  de  la  faUie  rfowee,*  a/ort 
te  eAAtsii  refomie  lur  ia  fmiie^  et  par  dettmt  rr  cAasris  wnr  raeie  Ow 
rfgie  en  batt  am  moyem  ifme  AarewAr  fattamt  oyir  deux  /rrirrs, 
crrrrc  awe  prtmon  de  plot  d'un  mdUer  dt  Hvrtt : enjin  on  met  it 
mtdintl  en  monvement ; ia  tangle  atUxcbie  par  ton  autrt  extrkmti, 
d la  parfie  mobtle  de  la  table  dant  laipeelle  la  pierrt  ett  a*m» 

rouJe  tur  It  rouleau.,  et  fait  ylater  tout  eette  riyte  la  tuptrjleta  du 
cAdixir,  gui  tert  d' intermidtairt  rntre  ellt  et  la  pterrr,  et  nprettvt 
eti  tmprtmle.  On  rrfeccA/ors  la  rlgle,  on  oirvrr  le  ehittit  et  on 
retire  cett*  premiere  Iprtutt,  pour  en  faire  tur-le-dtamp  ume  te, 
eonde  de  la  mime  mamere,  et  tant  dirangrr  la  pitrre  qu'on  moui/j*f 
d ehaguefoM.  Four  eontervrr  let  planeAet  lortfue  U hrage  ett  fmt 
on  let  mdmii  (Time  nneAc  dt  (fommt  ar^ngue,  yiri  let  met  i rabn  de 
faJte$nte  det  maliiret  grattri  et  dM/n>f/cmc»/  yw  pourrains/  gdter 
le  Jeuin.  We  despair  of  ghring  a better  description  c*f  the  Litho- 
graphic Press  and  its  uses.  To  sneh  of  mir  readen  as  have  oevrr 
ee«a  one,  we  rreommend  a visit  to  the  csfablishmcnts  of  some  of 
our  Lithograjdue  Prialcrs.  That  of  H-  Hullmandrl  ts,  as  we 
beforv  said,  one  of  the  earlitsl  in  London,  and  has  met  with  de- 
svnred  encouragemeat  and  snecees.  The  mactiinery  of  the  Litbo- 
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Secondly,  the  Preennan  proceeds  to  the  operation  of  charging 
the  stone  with  printing  ink,  and  applies  his  colour  with  a sluileu 
leather  ball,  prened  or  dabbed  prrpendicolariy  on  the  surfsee,  or 
with  the  common  inking  rullex.  Fur  fcc>siniila  of  MSS.  the  roller 
is  preferable.  Tbe  prlnUag  faik  muM  be  applieAcastfulIy,  and  nut 
too  Uiick;  otherwise,  the  lines  will  print  Iruader  thou  m the  de- 
aq^  be  ajA  to  spread  over  4m itene  ^ flirwirmiij  vven  in 
printing.  'Tie  first  ToipreeekiDB  are  geosrally  feewe,  and  the  0)>e- 
rator  must  not  expect  a satlsfsdory  mtflt  all  at  once,  but  must 
mticDtly  repeat  the  process  till  n good  impression  is  prmluccd. 
ihe  Plate,  be  hr  err.  each  new  ap]4icatiun  of  the  |irUitiog  ink,  must 
be  thoroughly  saturated  with  watrr.  \Mien  siipis  appear  of  tlio 
Piste  being  dogged  o«  oveKhaigvd  with  colour,  (an  accident  wliich 
Arises  from  a portion  of  Use  punting  ink  being  left  on  the  Plata 
after  taking  an  imprrtsioD.)  the  Piste  must  be  cleaned  by  means  of 
the  foUowiog  mixture : one  part  linsenl  oil,  (ur  two  jiarts  ulive  oil,) 
two  parts  oil  of  turpentine,  and  three  puts  of  water,  shakea 
ftrongly  together  in  a phial  till  they  produce  a foam.  A enuUl 
portion  of  the  liquid  well  shaken  is  poured  upon  the  Plate,  and 
spread  rapidly  with  a sponge  over  the  entire  surface.  By  means 
of  this  process,  ths  black  lines  or  shadings  dissolve  and  become 
entirvly  obliterated : isil  of  turpvntims  removes  all  greasy  su- 

*T*'ftfMfo>rwMlw4b|i  Ui^d  oil  uf  the  mSituTW  supplies  fresh  doih 
rwhment  to  the  dran-lri^pfWd  Ihw  water  ot^ third  ingrvdienl  of  the 
composition  is  drawn  only  to  the  parts  where  wasar  has  already 
been  absorbed.  Tlie  face  uf  the  stone,  being  now  perfectly  cTransed 
with  a large  sponge  and  fresh  water,  becomes  as  white  as  before 
tbe  drawing  was  made,  and  (he  work,  being  no  longer  discernible 
on  its  surface,  presents  to  tbe  «y«  of  a novice  the  appearance  oC 
being  ullerly  spoiled.  It  must  be  left  in  this  stale  (or  e short 
time,  and  is  llam  to  rtccirc  a thru  coat  of  gum-water  previous  to 
tbe  renewed  application  of  (lie  Printer's  ink.  All  the  original  lines 
aod  touches  oi*  the  drawing  then  reappear,  and  seem  sharper  and 
more  distinct  thau  ever.  If^  after  an  impcrsnon,  the  printing  ink 
•till  shows  a tendency  to  renuin  on  the  stone,  a little  diluted 
uHrie  acid  may  be  carefully  applied  with  a sponge  to  remove  it. 

The  operator  must  be  careml  not  to  use  the  same  sponge  indis- 
criminxtcly  for  these  several  liquids,  bat  must  keep  a separate 
tpoDge  for  each. 

/hper.-,~The  paper  fgr  Lithographic  imprevioDs  should  be  con-  Psper. 
isdcrably  thicker  than  fur  oniinary  piioting.  If  thi:i  pajivr  be 
uerd,  intermediate  layers  will  Iw  necessary,  that  the  icrapcr  in 
priiiliii^  may  not  come  too  near  the  drawing  itsrif.  Unsited  thin 
ps}ier  IS  on  this  account  unerrviccable  ; since  tbe  printing  ink,  if 
very  tcnjiCMus,  will  nuke  the  pjqwr  adhere  to  the  l^c.  All 
Mpi'Ts,  in  whine  compoiitian  elialk  or  alum  is  present,  sue,  says 
M.  BartscK,  iiiiurtous  to  tbe  done. 

Phn/Mtig  inb. — M.  BartKh's  recipe  for  printing  ink  is  linseed  Piletliy  ink. 
oil  well  thickened  by  boiling,  Into  which  a sufficient  quantity  of 
lamp-black  is  afterwards  well  ground,  till  Ibe  whole  nuss  U smooth 
end  adhesive.  Another  recipe,  which  we  ropj'from  tbe  F.mrycJopeed, 

Edumnxu,  recummendt  **  one  part  greese  or  coarse  suap ; four 
parts  white  wax;  one  pail  gum  lac;  and  one  pari  lam;>black, 
bruiied  and  very  dry.  In  mixing  theee  ingredient^  (he  grvaae  or 
soep  is  cut  in  small  pieces,  and  put  on  a strong  fire  in  an  uwi  pot  r 
this  being  well  heat^,  the  wax,  also  la  smsll  {aeces,  is  introduced. 

After  stirring  it  stout,  it  Is  then  set  fire  to  with  a match,  and,  while 
burning,  the  gum  Is  added.  M’hcn  diswdwvl,  exliuginsh  the  flame 
by  covering  up  tbe  pot ; and,  wliile  the  mixlura  is  boiling,  add 
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KoIm  m tbe  Uoop^lftck,  ftill  Ktimag  it,  (lU  the  whole  it  completely  tccor- 
l■(r«<ria|.  pgr^ted.  It  M then  t«keQ  od  the  fire,  aod  poured  out  oo  4 pUte 
' ^ * of  icon  to  cool*  It  breomee  completely  koiid,  ami  nuy  be  prr*crr«d 

in  cake**  ^Vhen  wasted  f»r  uae  it  will  be  cut  islo  pieces,  aod 
diwolfcd  in  vpiril  of  tuqietitine,  or  lisseed  oil,  to  s due  cuoaotcuej. 
It  mu*t  not  tw  ^UQtl  very  UlLs,  aa  the  liou  will  then  be  unequal 
sad  weak  iu  their  cficcL” 

T<wip«rat«rc.— TIm  tetnporehire  of  the  printing  room  b of  much 
importance  to  the  Lithographer.  No  aeatan  is  eu  dangeruua  aa 
hot  weather,  enuring  a rapid  eraixiration  from  the  Hate,  which 
cannot  be  too  moist.  Oa  tlie  otner  band,  in  eery  cold  weather 
imprenione  are  not  to  be  obtained  till  the  FUU  hu  beca  a httW 
wanned,  aad  the  chamber  well  heated. 

Note  (MM.) 

Among  these  MTcral  Tarietiea  in  the  practice  of  lithography, 
eome  may  require  no  further  eajdanatioD  than  if  to  be  colli^ra 
from  the  foregoing  Note  ; euch  era  Nca.  I,  3. 8,  and  1 1.  Tho 
CompMiM)  method  No.  4,  for  which  aeveral  l*latra  are  ctnployod,  and  which 
Llthuempby.  ahould  call  compound  Lithography,  (Art.  I'i.)  differ*  only 
from  the  *ptocea»ca  which  wc  Duties  undtir  Wood  Eograviug, 
(Aft.  28.  and  30.  Note  (K")  or  under  Chalcography  (Art.  dfl.  03. 
and  6f.  Notes  l FF.  and  KK.)  ^ the  pecuUaritiea  already  statetl, 
which  diatiaguish  Lithographic  Engraving  and  Litliu^aphic 
Printing  in  general  from  Engrarings  an  wood  or  metal.  M. 
Bartech  remarks,  that  during  the  pn>cen  of  pr«{>ariug  the  atone 
Plato  for  the  ProM  by  ablution  in  uiluted  aqtiafurtie,  toe  delK&te 
linta  of  a crayon  drawing  somctiaiet  become  cofi.'ebled  and  aotnc> 
times  quite  dmnpear ; and  rvcommend*  the  use  of  a second  stone 
Plate,  on  the  sarnm*  of  which  the  highest  lighta  are  leA  untouched, 
and  the  middle  tiota  t«><itarr4  h)-  som<^  coloatr,  either  a yellow-brown  or 
Toelac  grefnwh'grey.  This  he  terms  the Plate.  A moderately  guod 
fhfe.  otone  (liir  tus  beet  kind  is  not  occcaury)  is  selected,  and  gratood 
as  for  a chalk  drawing;  Ha  whole  lurbce  to  b«  covered  over  with 
an  ink  eoenpotad  of  four  parts  was,  one  part  soap,  and  two  parts 
vermili  o,  not  too  thick,  yet  sufficiently  strong  to  rerist  the  action 
of  the  aquafortis.  This  ink,  dissolved  in  rain  water,  is  applied  to 
the  ttooe  or  toning  Plate  in  a liquid  state  with  a bniah.  When  the 
reddened  Plate  ia  perfvcily  dry,  a full  imprruion  from  the  (wiginal 
stone  ii  taken,  and  this  p^f  immediately  applied  for  teiropresrion 
to  the  redden^  stuoe.  The  red  ground,  beiag  chiefly  of  wax,  ia 
earilv  scraped  off  m places  where  ^ drawing  mdicales  that  lights 
ahould  be  left.  The  san>e  Plate  is  then  washed  with  a solution  of 
aqnafortia,  (abool  twenty  parts  water  to  one  of  the  acid,)  and, 
finally,  coaled  with  gum.  It  is  then  ready  for  giving  impreseioos. 
Xeleeekiaf.  The  discovery  of  a method  /or  retoucrilog,  on  tM  steae,  any 
gireo  portion  of  a Idth%raphic  drawing^  Mipeisedea  In  some  mca-' 
Sure  the  proceas  laaS  Ihc  troiiouruf  the  uvention  b 

■aid  to  be  drrided  between  M.  HuUmaodel,  of  London,  and  M. 
Bngelmaiia,  of  Paris,  neither  of  whom,  however,  have  published 
tbrir  tferei.  so  that  the  claims  of  each  competitor  must  remain  ni6 
yuiftre  until  the  dbclosure  of  further  cvidrnco. 

For  imitation  of  messotinto.  (No.  6,1  tho  entire  stone  Flats  (its 
margin  of  course  excepted,  which  may  t>e  stopped  out,)  U to  be  co- 


veved  with  a coat  of  Litbograpruc  ink  (Note  (LL.)  dabbed  ttai>  LUbofes^hy 

foenly  over  it,  and  cate  must  be  taken  not  ro  leave  tile  substance 

loo  tiuck  on  tiie  surface.  A coat  of  thin  vaniiah,  or  of  gum  arabic,  Imitation  eC 

is  tbeu  pasted  over  ibe  plate,  and  alter  tmiufming  the  design,  w*eazotinw. 

Uw  Artiiit  proceeds  to  remove  the  lights  with  bis  etching  poinl  or 

measotioto  Kraper.  These  inatrumenta  must  be  suffieieotly  sharp 

to  clear  away  the  ink,  edberwise  they  will  only  Mrve  to  spread  the 

oily  «r  rvaioous  vehicle,  and  cause  extreme  darks  instead  of  iighUb 

(See  directions  under  DolAimp  in  the  last  Nu(c.y 

No.  6.  differa  little  os  to  the  rehidee  used  from  the  ordinary 
owthodsofthis  kind  ofprinliug.  No.7,  requirvaonly  agoodekax 
impreaaion  of  Lbe  letter  prvaa  or  co|'per«plat*  to  bo  triien, 
theu,  while  yet  wet,  to  bo  UhI  on  the  atone,  which  latter  being 
paaaed  through  the  press,  receives  an  exact  traaslcr  of  the  printed 
matter.  No.  9.  ia,  we  beUwe,  wldom  iwaorted  to -but  wlvere  tho 
scraper  or  the  ni^dle  has  failed  of  IIm:  effect  intended,  and  conbiata 
in  removing,  by  mcaoa  of  the  graver,  such  purtiooa  of  ibe  siirCteo 
aa  are  roqnired  to  be  perfectly  fre«  from  colour. 

Of  the  m«tho<I  No.  10.  tbn  foiloviog  account  has  been  gives. 

Let  the  ataac  Plate  be  covered  with  a sdutioa  »f  gum  axabic  co. 

loured  with  Uunp.black.  When  jierfectly  dry  H is  ready  to  tvcvive 

the  design,  wliich  iato  be  carefully  proceeded  with  by  raeaoit  of  etch-  ^*tbM  for 

ing  needlea  of  different  thicknesses,  according  to  the  breadth  of 

tlw  wvaral  linsa.  The  operator  mnaly  scratebsa  off  the  coating  of  sous  to  eiclk* 

gum  from  the  aurlacs  without  making  any  inctrion  into  the  stone.  *Wif. 

The  analogy  between  this  proeess  and  th^  of  etching  (Note  BB.) 
is  evident.  The  gum  answers  to  the  etching  grovod,  and  as  tho 
latter  protects  certain  parts  of  the  copper-plate  from  corrosion  by 
the  arid;  ao  the  farmer,  in  the  preM;Qt  loatance,  prearrvea  the 
btooe  fnmi  ti»e  aetien  of  oily  orrcaiiMHia  mottor.  Tlw  LillvogrAiiliie 
or  rosinoua  ink  ta  ruiw  well  rubbed  over  ibo  atancs  which  ia  defended 
from  it  in  every  part  but  where  the  scratches  have  been  made. 

Tlie  stiine  is  then  well  sponged  with  water,  and  the  ground  uf  gum 
andhunp>blackb«ingthinr*bywaah*doffth«  surface, the  lines  of  the 
ink  remain  where  tbs  designer  had  rubbed  them  in.  This  process 
may  be  repealed  till  the  operator  is  aatiafird  with  bis  work.  ln« 
stead  of  the  rerinotis  ink,  tM  scratches  oaay  be  filled  up  with  copal 
vamirit,  whidi  renders  the  design  more  durable,  aa  the  vonuoh 
when  dry  becomes  very  bard,  s^  affbnli  effectual  rraistonev  to 
alkalia,  weak  aetde,  oil  of  turpentwe,  or  to  alcohi^  ; so  that  during 
the  operation  of  printing  the  stone  may  be  cleansed  without  injury 
by  meani  of  any  one  of  those  aubatances.  The  ci>pal  vamitU.  how« 
ever,  ia  only  available  for  the  rubhntg  proceas  just  slated ; it  is  not 
tufficienlly  ftuid  to  be  maoagcabla  with  a pea.  JU.  Knglwmann 
remarks  of  procsse,  (Mamitt/  tim  l^mimalmr  /.i/Acji-upAr,  p. 

69.)  C*  mode  ^luti  dn>ta  Mut  rxCCMiMOT  presywc  amst  hmf,  presfsie 
sMSii  iuffink  fwe  ia  gfavttrt  i fma  forUf  on  y a rewono^,  et  U 
rn'ett  CMpfojrf  mmialemaat  fue  par  irt  prrotnmea  qui  n'tmt  que  dim 
eSMMiuimccs  dau  U traami  de  ia  pinu.  />•  srW  ca# 

ori  row  pfui  rtraurtr  a»ec  avaaia^  a ce  peare  dr  grarwr,  eVa/  /*••#- 
fuU  $‘apU  de  tracer  efrs  parties  eatrimement  jSmss^  teUes  qae  4>s  eteis 
H lea  iotmtauu,  qat  la  plume  we  rewdroti  rertoiwemrwt  yws  avee  wiw 
taat  de  dilteaUsse  i en  ddfimtlif^  eette  etpece  de  grwswre  e>ffrt  dee 
eiftyii/irri  ra/g»r»cA«>ims  evee  atUe  d la  pamts  sccAe  mr  ewsrv. 


Rcfermre  to  Plates  tit.  and  iv.  of  Mont^rrams  osed  by  boom  of  the  principal  Xngravara.  Obearve : tha  namas  ramhand  1 — 18  ai«  Moaosrramw. 
of  Frtaek  Engraver*:  19—56  of  Ocnwww.*  57 — 93  of  WciwisA  and  Duteht  and  94—126  of  Jtaltan, 


No.  I 

Affostiiio  Venrtiano  . . 95 

Aidegrevrr  (Henry)  34 

Altdorfer  (Albert)  24 

Amman  (Jost,  .Tustus.  or  Jodocus)  .«•  47 

Andreant  ( Andrea) 112 

Antonio  (Mare)  ace /Iwuwowcflf  ••*••••  99 

Assen  ( W alter  van) • 59 

Audenaerde  (Robert  van) . 89 

Barbtcre  (Dtmenico  del)  192 

Barriere  (Dominique). 15 

Baur  (John  William)  A3 

Beccafumi  (Domenicn)  8f> 

Beham  (Hans  Ssbald). 

Btham  (Barthidomew) 3* 

Brrghem  (Nicholas)..,.. 

Aemaid  (Solomoa)...,. • • 

Rnrk  (Jamn)  3fl 

Bleek  or  Bleeck  (Peter  vaa) 91 

Bloemsert  (Abrahtre)  78 

Boivin(RcDfl) 8 


N*.  I 

Boldiol  (Nicolo) 1U7  : 

Ilolswcrt  (Sebelliifs  a) 81 

Bulawert  (Adam  a)  62 

Booarera  (Domenico  Maria) 126 

Bonaaone  (Oiulio) 101 

Bn*  Of  Bosche  (Jerome)  i. ••  57 

BreWette  (PLcnte) 10 

Brie  (Thctidor* de) 39 

Bn>c^  (Crispin  Vandeo) 63 

Braaaraer  (Ifaea) 35 

Borghmait  (Hans  or  Johan),,.. ....  31 

Calkt  (Julies  or  Giacomo). 123 
Cantagallina  (Retnigio). 121 
Caracci  (ABDibale)  113 

Caraglio  (Giovanni  Giacomo)  «•«•,,,  llO 

CasliglioDc  (Benedetto) 134 

Cbareau  (Francota)  15 

Cock  (Jerome)  64 

Cort  (Corueliirt) 71 

Cmaach  (Luca*)..,,,,. ..»•••••••• 


Darst  (Firm)  IB 

David  (Jeroms) H 

Davio,  Daris,  or  Darri  (Leon).  ......  gg 

Dwllaholla  (Skfano)... J23 

Dur«e (Albert)  25 

Duvet  or  Danet  (Jean)  2 

Fsotuaai  (Antonio)....,. , |09 

Fialvtti  (Odoardo). 115 

Galle  (Philip). 70 

Gamer  (Antoine)  J3 

Garaisr  (Noel)  3 

OaultifT  (Leonard  5 

Ghcin  Mr  elder  (James  ^)  .........  76 

Ghiai  (Giovanni  Batista) ...........  )Q4 

Qliiu  ((isergio) ........  105 

Gbisi  (Adamo)  106 

Glockenton  (Alert)  . 23 

GoltchM{Hen^-).,...,.,.,  58 

Guido.  V.  Reiii. 

Holbein  (Haas)  dsndr/u/ 96 
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Ilolbein  CSigUmc>Dd)<**.***t»***»*  27 

HuUar  (WeocettM)  52 

UopCer  (U«vUt) 41 

Hopfcr  (JvronM}) 42 

llu^ealmrg  (Johao  Tan)  DO 

Jacob*  (X«i»ca*)  Tan  Lryoea  ••••.•••  60 

Jei;her  (Chmtopbtr)  SI 

Kiltan  (>Vol[|rAO|*)  4S 

Kiliao  (Luc^ 49 

Kraua  (Johan  Uliic)*.* ••••••  •«••••  U 

Kni|;er  (Lucas) 9 

Laixeise  (Gerard)  M 

LarmeMio  (Nicolas  <W) IS 

loune  (MicHar]) •«•••••••••*••••«•  4 

Lauteoaach  (Heoiy) 37 

Lautamach  (’liana  Sebald) 

Lsenw  (VVilUam  d«)., 92 
Leyden  (Lucas  van),  t*  Jac^. 

Loabart  (Pierre) IS 

Lorich  (Melehiof) 44 

Uaatet^a(  Andrea)....* 94 

If arro  Ravegnano  or  di  Raveiiaa  ...»  100 
Matham  (Jawes)  •.*••.«••.».»•«.•  75 
Maorer  (Chiist^her) » « • 45 


Mcrian  (Matthfiir) 

Mocetio  (Hicronyaao). «•••••••• 

Moreelto  < Panl)  •«.*«.»«««•..• 
MuUrr  (Hrman) 

Natalis  (Michael) 

Ostaik  (A«lrian  van)..... 

Palma  (Giacomo)  

Paare  (Crispin  d«)  

Paiw  (Wiluam  de). •«••••».•• « 
Pune  ( Klagdatcn  de) 

Pane  (Simun  de) 

Fi^tini  (LacM) 

J>fiu  (PicKwy) 

PrTTH'rtrrenfQis)*......, ..... 

^imundi  (Nare  Antonio) 
Ravenna  (Marco di)  .......... 

Rrtch  (\V«odcl) 

Reni  (Guido) 

lliltera  (Giuirppe)  iV  Spafnv/eft9. 

Riwa  ( Salvator). 

Rota  ^Martino) 

Badrlrr (Johan)  .............. 

Siieoredam  (Johan) 


97 

73 

93 

SO 

55 

111 

61 

62 

65 

66 
103 

33 

9 

84 

99 

100 

1 

117 

IIS 

120 

JOS 

69 

77 


N».  UibogTsplif 


Scliaufllein  the  elder  (Hans)  ».•.••••  20'  ' 

Schaufflviti /Ae  yeaiit^r  (Hans).»»...  21 

Schuen  (Martin) 19 

Sichnn  (Christopher  ran) 67 

Sicfaem  (Cornelius  van)  .>..•••.»•.•  68 

Siclieni  (Karl  van)  74 

Sulit  (VtrgiUua) * 45 

Somcr  (Jtihaa  van)  S9 

SpagnaWtto, 

Stella  (Jaqnrs)  «««.••••*•••••*»•*•  17 

Slimmer  (Christopher)..... ........  40 

Stimtner  (Tobias)  43 

Swanevelt  (Herman  Tan) 87 

Tempesta  (Anttmio).  • 114 

TesU  (Pietro) 119 

Uliet  ( Johan  Jorg  van)  85 

VrnetiaiK^  v.  A^tiino. 

Villameua  (Ftaneeaco) 1 15 

Vorstemaon  (Lncaa)  79 

WatrTloo(Ante»M)«>»..»...« 86 

Wtarix (Jerome)  72 

Wueiciat  (l*irrm)  6 

Zaj^el  (Marlin)... 22 

Zauetti  (Antonio  Maria)  ••••••»>•»*  125 
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